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SUMMARY

In relation to the process of applying the principles of sustainable ...F-,JLLV ....... "' ....L

'-'VL.U""JLJ.ll ..... a. logical sequence of the current components the agricultural
presented for the potato crop; the limiting factors, development sectors, short
term aims for designing priorities for research and development.

The perspective ofthe European integration ofRomania and the complexity ofthis
process, the need for the reorganization and restructuring of the

(especially in producing material from biological categories on the
Romanian varieties) impose a new approach in the management activities al

Institute for Research and Development for Potato and Sugar Beet Brasov.
words: sustainable agriculture, priorities, &

development strategies

INTRODUCTION

Nowadays mankind is confronted with three major issues generating conflict and
concern: demographic growth, the limiting offood resource, pollution and degradation
ofthe environment (Picu and Sin, 2001' Olteanu et al., 2001). Agriculture is to
and must intervene in solving these issues. Modern agriculture sets as its main
objective the continuous improvelnent ofthe production process (Chiru and Olteanu,
2004). Only by up-dating concepts and methods in research and agriculture practice
this can be attained (Olteanu et al., 1989; Olteanu and Dudui, 1997).

The concept of sustainability has a universal validity and applies in all hUITmn,
sociological, economical and technological activity. Related to agriculture, "the term
sustainable agriculture means an integrated system ofplant and ani11Jal production
practices having a site-specific application that will, over the term: a) satisfy
human food and fiber needs; environmental the natural
resource base upon the economy mosi
efficient use nonrenewable resources and on-farm resources
where appropriate, natural

2
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viability offarm operations; and enhance the quality of life for farmers and
societyas a whole. "(US Congress Public Law 101-624, Title XVI, Subtitle A, Section
1683, Govemment Printing Office, Washington,. D.C., NAL K.F 1692.831 1990)

Sustainable agriculture components include the use of resistant and/or tolerant
varieties; zoning, structure and crop rotation; soiI and mineral nutrition management;
control ofpollution and waste; integrated control ofcOlnpeting organisms (diseases, pests
and weeds); precision managelnent farm.

Moving from a conventional agriculture towards an altel11ative sustainable agriculture
represents a progressive transition implying lnomtoring, systems perspective,
management and coordination ofprocesses by applying principles ofprecision
sustainable agriculture.

THE IMPORTANCE OF POTATO

Potato crop i8 one of the most intensive crops. v'"-",..U ...... VA.L performance' 18 ir
accordance with the of lnanagelnent '"""'.......A,"'... ,,'......... Technological costs are
high (over 100 lnil. Leii ha) the is one highest conlparison with other
crops. The high degree of natural, economical resources
involved generate complex environmental Thus, the potato crop gets al the
attention from agricultura! systems seeking ""UL,~o",~.u"''''lJ.UA<

Due to its chemical cOlnposition, potato is COillSJlUereU to be a main,
dietetic and easily digestible food. Its usage is diverse, from
of the fresh potato (extra-early, summer, forager, to the processed
potato (frozen, dried, chips, fries, flakes processed (starch, aleohol)
and seed potato.

Although it covers less than 50/0 of the areas cultivated alimentary cereals
(COID, wheat and rice), the wodd potato (over 310 represents more
than 25% ofthe three yields. has a 0..>1-',...."'........ ilnportance on
a world scale, ranking 4th after conl, wheat rice Of 2nd after _""~~~o4~. and .!..1>;qo.lA ....!..U.U

considered the second bread of mankind.

EVOLUTION AREAS YIELD

The evolution ofareas lnedium yield potato in Romania and the EU over
the last years is pres.ented in figure 1.

The tendency to continuously decrease cultivated area along the increase of
medium yield (35 tlha) is noticed in the EU. In ROluania, last few years, the
area oscillated between 250000 and 300 000 with a mediurn yield of 12-14 tlha.

VOL. XXXI 3
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1 - Trends in the evolution of potato area and yield in EU and Romania

In order to accomplish the MAPDR strategy for potato crap (which foresees for
an area stabilization of200 000 ha with a medium yield of 19.5 t/ha and a total yield

of3.9 miL tons), in accordance with the EU integration ofaur country, it Is necessary for
the potato cultivated area ta significantly decrease, through yield concentration and
specializatian. Only the producers that can cOlnpete with the EU producers will survive
an the market. This will not lead to the total yield decrease but ta the concentration of
yield into large agricultural exploitations with the lneans for cOlnmunity funds absorption

up-to-date technology acquisition. A strong increase ofthe medium yield is hoped ta
affinn Romania as a potato seed, early potato (for both intenlal consumption and export),
autumn-winter potato and potato for industrial processing producer.

Lrmltm2 Factors

The low yield obtained in ROlnania is due ta llluitiple factors:
The reduced size of land areas, consequence of the fragmentation of land derived

from the enactment of Law 18/1991 (Figure 2), do not all0'Y the use of up-to-date
technologies an a large productivity mechanized system (Draica, 2003);

0,4

Figure 2 - Percentage of farms (size area)
~ The illlproper sanitary quality of planting lnaterial used in the last years. The

supply of only 1-5% (50.000 t) of the country necessary amount (850.000 t) with
certificated material (Prebase, Base, Certificated A and Certificated B) while the rest of

4 Anale /. C.D. C.S.z.
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the seed material is uncertificated, com-ing from the farmer's own yield Of fromexchanges
between fanners. Figure 3 presents the relation between the consumption of certified
seed an the medium yield in Europe.
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MAIN OBJECTIVES FOR RESEARCH AND DEVELOPMENT

The Institute for Research and Development for Potato and Sugar Beet (ICDCSZ)
Brasov was founded on June 1, 2002 in accordance with the law 290/29.05.2002
through the reorganization of the research and developillent activity in the former
Institute for Potato Research and Production and the Station for Sugar Beet and Sweet
Substances Research and Production Brasov,

ICDCSZ Brasov must take a well-defined position within the framework of
Romanian agricultural research as an institution ofnational interest due to the strategic
importance of the two crops: potato and sugar beet. Over the last few years the land
area cultivated with potato in Romania was of 240 000-280 000 ha, with a medium
yield of 12-14 t/ha - perfonnance way below the average in EU countries (36-40 ti
ha). The main cause responsible for this situation is the low sanitary quality afthe seed
planted by the large majority of the small potato growers that make a total of 90% of
the whole cultivated area.

The lnain research and development directions at ICDCSZ Brasov, which were
periodically reconsidered in their specificity and importance, can be summarized by the
following objectives:

)o;> Breeding of new potato varieties with valuable agronomic traits, adapted ta
ecological conditions ofRomania, using classical ar unconventional methods

)o;> Seed potato production ofhigh biological classes (prebase and base) for ensuring
the Romanian necessary amount

)o;> Drawing up lllodem technologies in potato crop, with 10w input, less harmful to
the environment and generating benefits for different categories of growers;

)o;> Drawing up methods offorecast and waming against the main pests and diseases
in order to achieve an integrated protection system

)o;> Tuming into account the production by a suitable marketing
)o;> Establishment ofphysiological bases for crop growth
)o;> Transfer and extension ofthe results acquired through research and development

activities.

1. Breeding new potato varieties

One of the priority aims of the ICDCSZ Brasov and of the specialized research
stations is breeding new potato varieties lnainly defined by high productivity, constant
quality in time and space and good adaptability to the climatic and soil conditions of
Romania.

The Romanian official crop varieties catalogue for 2003 (pp. 34-35) records 73
potato varieties, 42 ofthem being Romanian varieties. At this point the situation is satisfying
but becomes critical when we analyze the percentages of ROlnanian varieties from the
totalland areas cultivated in 2001-2002 (Figure 5).

6 Anale I.CD.CS.Z.
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Crops

Figure 5 - Area percentage of romanian varieties
With a percentage of 1-2% (2 700-5 400 ha) frOln the cultivated arca ofRomania

(approximately 270 000 ha) the Romanian potato varieties were absent The
main varieties cultivated in 2002 were Sante (36%), Desiree (31%) Ostara (11%),
varieties grown for over 20 years. We have to notice here that 1978-1985
Romanian varieties (Semenic, Colina, Sucevita, Super) were grown on 40% )fthe potato
cultivated area in Romania.

For the efficient capitalization ofthe investnlent ofwork volume, mind resource
and funds allocated by the state for financing Romanian varieties breeding activities. and
for getting over the current insignificant presence of Romanian potato varieties in the
potato crop, the following recovery and developlnent measures are imperative. We have
grouped them into two types of strategies:

1.1. Short term strategy (2004-2012)

>- Choosing 6-9 Romanian varieties, more resistant to drought and temperature
stress (AMELIA, CHRISTIAN, ROCLAS, DACIA, REDSEC, TENTANT,
PRODUCTIV, MAGIC, ASTRAL) which wiU be promoted with precedence by a
coherent market policy based on good seed quality, variety-specific technology and proper
marketing (2004)

>- Drawing up a list of"Rec01mnended potato varieties" on the hasis ofthe results
obtained in Romanian research (2004)

>- Waming the potato growers ~gainst the major risks ofimporting potato varieties
susceptible to quarantine diseases (2004)

>- Reaching again, within the framework ofthe breeding program, ofilie minimun
threshold of 100000 generative seedlings (2004-2006)

VOL. XXXI 7
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~ Realistic application of conventional and non-conventional breeding methods,
according to the current level offacility supply ofthe institute and affiliated agricultural
stations (2004-2012)

1.2. Long-term strategy 2004-2020

);> Continuation of breeding programs by dynalnic reconsideration of breeding
objectives andjoining traditional aims (yield of40-60 t/ha, resistance to pests and diseases)
with special aims of breeding for the different uses of potato (for industrial processing:
changed starch structure, higher protein content);

);> Drawing the interest of seed potato production companies in order to grant the
breeding progralns

~ PrOlnoting contracts with private fanners ("hobby breeders")
);> Breeding programs shared (through fair collaboration contracts offering economic

advantage for ROlnania) with renowned potata breeding cOlnpanies from Halland,
Belgium, Gennany, The UK, Czech Republic;

}> Detennining of new gennplasm sources by testing the world's most valuable
potato creations in the fields of the Institute and of the affiliated research stations

}> Breeding ofpotato varieties suited for sustainable agriculture with resistance to
hydra-thermic stress

}> Rapidly prOlnoting the technology ofpotato production by true potato seed (TPS)
that can revolutionize potato cropwith Iow input

Y The profit obtained by the Institute through a rational promotion & marketing
policy of the ROlnanian varieties (for both the national and international market) wiU
insure the hasis for approaching new breeding methods and techniques (genetic
lnanipulation ofthe genllplasm) (Directive 2003/90/EC)

2. Seed potato production

This activity represented the main ai111 of research and development from the start
and presented decisive implications for the independence of the Romanian agricultural
policy with direct social implications.

Over the last 15 years a shift fron1 the state seed potato production to the private
production occurred. However, it Is considered that for the present and for the future of
the seed lnateriaI production systen1 the prcsence ofa strong public sector (alongside the
private one) 1S needed to ensure stability on the lnarket, eliIninating centrifugal tendencîes.

Potato cultivated land areas decreased dratnatically in OUl' country after 1990 when,
through the enactlnent of the Law of landholding no. 18/1991 a radical change in the
structure of agriculturalland property occurred. This had repercussions on the national
seed potato production system through the continuous reducing of land areas.

Thus, from 12 000 ha grown with seed potato from superior biologic categories
(Prebase and Base) in 1990 the area decreased ta 1 650 ha in 1998, ta 1 860 ha in
1999, to 1 315 ha in 2000, to 1 100 ha in 2001, to 553 ha in 2002 and to 398 ha in 2003
(Source: FCCR)

8 Anale l.C.D.C.S.Z.
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Thc variety structurc analysis, performcd on the basis of the all-categories seed
growers replication. declarations, in 2003 shows from the 44
grown, 8 are Romanian Is duc ta
the presence the the other

A1tV'''>1''''~'''' varieties cover 0.7% oftile arca.
Small areas authorÎzed producers do not ensure

from viruses infection sources (potato for "VJUl".-oU....p ..,..v .. "

do not follow strictly the seed potato P[()QUlCUOn 'Pf":i"lnr.IAf'nr

"-'I"',,",L,,",U or declassed areas
2002)

Due ta the ofcustOlllS tax
and Prebase) frOlll EU countries

of3 500 - 4 000 t from differcnt varicties was '.....,·"'r"'1""'1"1

SmTInlIn,g up a miL Euro.
amount of celiificated

nor reachcd more than of the total nccds, for
ofplanting lllaterial and the inf1uence

Summing up data it can be asserted that
in Romania 1S the situation being an

potato crop in our and an import nced for
miI. Euro.

For redressing thi8 sector wc propose thc

2.1. Short-term IC'lt,... ... ftLJ........ T

oUltslCle "closcd

~ Urgent reconsideration and reorganization
production of high biological classcs and
'>'-U",l1to'rl tcchnological operations.

~ Nonlination of Prcbasc Base and their structure.
~ Rc-organization of seed potato ......~.U .... i-'JUl ,.., in micro-zoncs beyond the

zones and thc ofplanting J....u;... ,,"', ..

~ Application ofvinls elimination .... u ...'UU./U....>

arcas"

XXXI 9
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Table 1
Declaratin of certificated seed potato area (ha) - 2003

COUNTY
Botoşani Bacău Braşov Covasna Harghita Iaşi Neamţ SuceavaVARIETY Total

AGATA - - 22.0 27,0 9,0 - 2,0 60,0
ALWARA - - 21,2 - - - 21,2
ARINDA - 6,0 5,5 - - - 1I,5
ASTERIX - 5,0 11,0 - - - 16,0
BOLESTA - - - 11,0 - - 11,0
COLETTE - - 3,0 - - - 3,0
COSMOS - 21,0 - - - 21,0
COLUMBUŞ - - 16,0 - - - 16,0
COVAL - - - 1,0 - - - - 1,0
DESIREE - 5,0 77,5 15,0 126,0 64,0 68,0 162,0 517,5
FABULA - - - 3,0 - - 3,0
FARMER - 58,0 - - - - 58,0
FONTANE - - - 2,0 - - 2,0

HERMES - - - 7,1 - - - - 7,1
IMPALA - 16,0 50,0 2,0 - 68,0

KARLENA - - - - 7,0 - - - 7,0

KONDOR - 5,0 97,0 93,8 16,0 4,0 10,0 15,0 240,8

KURODA - - 3,0 - - - - 3,0

LADY CLAIRE - - - 2,0 - - - 2,0

LADY ROSETTA - 5,0 24,0 20,0 - - 49,0

LATONA - - - 14,0 - - - 14,0

LAURA - - 18,5 3,0 - 21,5

LUIZA - - 1,0 - - - 1,0

MARKlES - - - 2,0 - - - - 2,0

MILENIUM - - 2,5 - - - 2,5

MINERVA - 2,0 - - - - 2,0

NEMERE - - 2,5 - - 2,5

OSCAR - 6,0 - - - - - 6,0

OSTARA - - 22,0 74,64 26,0 - 3,0 125,64

PRODUCTIV - - 1,5 - - - - 1,5

REDSEC 26,0 40,0 39,0 13,5 - - 44,0 35,0 197,5

ROCLAS - 7,5 - - - - 7,5

ROMANO - - 16,0 25,0 10,0 4,0 55,0

ROSARA 4,0 6,0 4,5 - 6,0 - 20,5

SANTANA - - 31,0 6,0 - - - - 37,0

SANTE 9,0 13,0 400,5 49,6 370,8 44,0 219,0 1105,9

SATINA - - 3,0 - - - - - 3,0

SATURNA - - - 9,0 - - 9,0

SIGNAL - - 1,0 - - - 1,0

SOLARA - - 5,5 - - - - - 5,5

SUCEVIŢA - - - - - - 2,0 2,0

TIMATE - 2,5 - - - 2,5

TOMENSA - - 7,0 13,0 38,0 - - 7,0 65,0

VINETA - - 3,0 - - - 3,0

TOTAL 35,0 71,0 870,0 504,84 641,3 68,0 178,0 442,0 2810,14

* FROM: FCCR

Anale I.C.D.C.S.Z.



Research and development priorities in potato field with a view to the sustainaNe development

With the current facilities of ICDCSZ Brasov 3-4 Romanian ,,,..,,,.... ""1[... """ can be
developed within the volmne and structure presented in 6. c1assical
traditional scheme ofc10nes replication on high altitude centers at Pauleni,
Apa Rosie and Lucina) improved with micropropagation elements.

Figura 6 - Propunere de schemă clasică îmbunătăţită de producere a cm101:ullu

sămânţă soiuri româneşti (3-4)

15.000 plantule iti> Seră ~

2004
5.000 microtub. iti> Seră [tit;

TOTAL

II 2005 Iha* done A (Lăzarea)

III 2206 5 ha* dane B (Lăzarea)

IV 2007 25 ha* done C (Lăzarea., Păuleni,

2008 125 ha* done D (B raşov'f

2009 625 ha* BSE (Braşov,

2010 3125 ha* SE (pRODUCĂTORI

2011 15625 ha* E (PRODUCĂTORI AUTORIZAŢI)

2012 40000 ha Celtificată A

*producţie previzibilă de 15 t/ha
UntiI proper facilities acquisition the improved classical patato

production will not be abandoned.
By obtaining better facilities the time ofobtaining areas of40000 ha can b reauce:(l

to a half. The same thing can be possible by contracting a .....J .....""'""'VL"'........... JUl

Greenhouses (Sere Codlea)
~ Bringing the seeding material produced at ICDCSZ into the C':llnlt~lI-v.l

parameters compatible with EU requirements (EU Council Directives no. 70/458/2000
and 55/2002) and regaining growers trust into the "brand" ICDCSZ Brasov

);> Cooperation with the following stations: seDC Tg Secuiesc, SeDe .LYJu.""" • "',....

Ciuc and SCDC Suceava on economical hasis by signing. dear CmmlJlenaal '""""'.L..""" .

both ways profitable, mentioning ICDCSZ Brasov as head ofthe system (done material,
Prebase) and the stations as producers of high biological classes (prebase, Base).

);> Developlnent, in co-operation with FCCR and MAPDR, of a system
oflicensing the seed producers, based on observing the b~ological class, the rotation
and the isolation distances.

);> Development, in co-operation with FCCR, of necessary actions order
MAPDR subsidize the certified seed buying price, the fun price of seed potato from
higher biological c1asses, and the treatment ofCOlnnlon and golden nematodes, Colorado
beetle and aphids.

VOL. XXXI 11



crops.
vJ. ...,pJ..u"'J..J.~ of this sector we propose the actions:

Potato crop technologies 1110untain areas
~ blight attack forecast warning model for

and protection technology improvement in view cost reduction
""UJ."J.V'U.~ nrot,ectlOn and adapting to the new system;

~ Developillent ofvariety-specific
"1--'''''''''.1.\... technologies for slnall (>90°,10 ofthe grown

U.'L"~'"H",''' with gerletlCaln.1'"nr'lrllf"' crops, based

VU.'~'V'.'V'J.. C'f-Ar·>O"t:J> and marketing;
IJ'-I .•. J. ... ~J.U.M pn:lctllce:s. ,..,.''',...".... rr down to

and affiliated agricultural stations will develop an "Integrated crops
t~chnological fitted for and precision

rCD.CSZ



develOtJfnent pric;f'ities În potato

hn-n.."\,(Y into account the re~;ea]rch

? Penetration

early BJV""""J""'"

technology)

Internal and international COlllDienlltlOn

Internal
scientific and hUlnan resource ..... ,...""""',-.n

on the European lnarket. This cooperation

internal

};> Developlnent
basis profitable for
coordination in different sectors

};> Adviselnent ofaffiliated stations for aC(~CE;SICln

)p> Strengthening of scientific relations
using ICDCSZ Brasov facilities

VOL. XXXI



research .~~~.~"~

international proje.cts Of initiated by

statÎons

in co-operation partners in the competition for "key
African areas

}ptprrnn1'p new possibilities of co-operation after ROlnania to EU

2004: cercetare-dezvoltare la
durabile a agriculturii rou1âniei. A IV-a sesiune de dezbatere

........LU,V.l.U.. a - ORIZONT- 2025, 7

1989: Resurse in
SISTEM-MODEL-CALCULATOR, instrument în

cercetarea şi agriculturii. Editura DACIA, Cluj-Napoca, p. 294.
Gh., Oltean I. lVI., Oltean Ioana, 2001' Agricultura de precizie - un nou

1'''1'''''<"""". în cercetarea şi practica agricolă. În: Priorităţi ale ştiinţifice în
don1eniul culturilor de câmp. Editura CERES. Bucureşti, 88-96.

6 2003: Strategiea DezvoltăriiAgriculturii, Industriei Alimentare şi Silviculturii,
2003-2007, p. 230.

7 2001: tendinţe actuale în cercetarea ştiinţificăprivind
""" Ji.H.J .• '''';;;..ULV culturilor de ale cercetării ştiinţifice în domeniul
"'''''' " .......UVJl de Editura Bucureşti, 88-96.
***,2004: Statistici FAO.

1 .

3

Rezumat

În contextul creat de aplicarea durabile a agriculturii româniei
sunt Într-o succesiune logică componentele actuale ale sistemului agricol la
cultura cartoill1ui, factorii limitativi, direcţiilede dezvoltare şi stagiile pe termen scurt şi

în priorităţiilorde cercetare-dezvoltare.

14 Anale I.C.D.C.S.Z.



dezvoltare.
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RITTER, Isibene SANCHEZ, Ana Florencia LUCCA
Biotechnology Laboratory. NEIKER, PO Box 46, 01080, Vitoria-Gasteiz,

In respond to water deficit stress
gain a understanding of
expression has been analysed with
tec:nnlqlles allow to identify genes in response to water stress

water stress resistant and susceptible material from different Solanum
as weB as controls. Microarray analysis which

stress and senescence. analysis of expressions n'>ttt:>r... C'

UH ...'UU'"' ..... vs. non-stressed genotypes by cDNA-AFLP technique suggests
VU. ..... l\.H.... J.J.' displays a level of gene expression. We observed

p011mlDrpmsms related ta water stress based an the' a
H .....AJ.U', .. J.~" as well as an their intensity. Future experiments using microarrays, cDNA­
AFLP and others gene tecl{pique~ 1)e perfon:ned in order to give a broad
answers to the plant responsc water stress

water Solanu1U; expression cDNA-AFLP.

INTRODUCTION

Plant water deficit may occur 'lllder reduced soil water content cause
osmotic stress and dramatically plant and crop productivity (Boyer, 1982).

conditions, the plant responds regulating specifically gene expression. "-'Hu..;U.j;;;'VU

t"v ... r""('C'1r,.., are induced by complex transduction signals that have not been
VU"""""J.UHV-", The molecular basis involvedin tolerance to water stress is far from

completely understood (Ingram & 1996).
Within the frame of the DE R&P project APOPHYS (QLK5-CT-2002-01849)

NElKER wants to identify genes which provide drought resistance in potato. Molecular
markers derived frmn such genes could be applied in marker assisted selection (MAS)
for breeding potato varieties which are highly drought resistant.

To provide insights into physiological and biochemical changes associated with water
stress, Solanum genotypes characterized previously as water stress resistant and
susceptible materials were submitted to water stress. Water stress resistant material
includes genotypes from different Solanum wild species such as: BER 3607, GND
2423,IFD 1704, LPH 27215, PLT 53650, SeT 18315, SPL959, and the susceptible

16 Anale 1. C.D. C.S.z:





CDNA-AFLP

Water stress resÎstant and susceptible HP'THH'\TTU'L'

above were grown in the greenhouse under 1
humid (RH). The water stress resistant and susceptible »n"~"">A~U

were grown in pots containing a turf-sand To
each genotype were subjected to progressive drought by water. Control

of each genotype were irrigated daily. RH and temperature variation
was registered daily. absolute water content ofthe soil treatment

was determined by measuring the gravimetric soil water content. After 2 weeks 1"..t:'r:l1""''''t:'~.. 1"

leaves from stressed and non-stressed plants were collected and used for t:>V'''''''''''L'C1IAn

analysis. At this stage the stressed plants showed c1early known c"'{rrn .....t.,...n-.

deficit
Total RNA was extracted from leaves as described by Bachem et al (1998). The total

concentration was estimated by spectrophotometer and visualized on 1% agarose gel.

RNA was obtained from lOmg of total RNA using 5' biotinylated oIigo (dT) primer

bound to paramagnetic beads coated with
'yanat'ea<ls M-280 Streptavidin, DYNAL A.S. Oslo, Norway). First and second strand cDNAs

were synthesized according to Sambrook et al (1989). Doble-stranded cDNA (ds-cDNA) was

digested with AseI and TaqI (NEB laboratories) followed by ligation of AseI and TaqI adaptors

with T4 DNA ligase (Invitrogene). cDNA-AFLP amplifications were carried out as described by

Bachem et al (1998).

Labelled primers with two different fluorescence dyes (700 and 800nm) were used
to visualize transcripts using LICOR sequencer system. Samples were denatured and
separated on 6% polyacrylamide (19: 1) sequencing gels.

Bands corresponding to differentially expressed transcripts were cut out from the
gel and the cDNAs were eluted from the polyacrilamide gel followed by an ethanol
precipitation and' reamplification of fragments under the same PCR conditions as
selective amplification. These fragments were c10ned using TA Cloning 2.1 vector
(Invitrogene) and sent for sequencing.

18 Anale



Identification of water stress response gene-s

RESULTS AND DISCUSSION

Microarray analysis

Microarray analysis revealed several transcripts which are involved in stress
reactions and senescence (Table 1). These include heat shock proteins: HSP83
(TC51352) and HSP18.5 (TC45821), a protein phosphatase B' subunit (TC42826), a
spermidin synthase gene (SPDS, TC53408), a senescence associated gene (TC44682),
calmodulin-binding protein (TC48803) and particularly the known dehydration induced
protein ERD 15 (TC53578). Several genes encoding proteins with functions not directly
related to stress were expressed in higher levels in response to drought treatment.
Incorrect protein folding and assembly have been hypothesized as possible effect of
water stress. HSPs are involved in protein stabilization, and translocation and
may help to recover native protein conformation attenuating the effect ofstress. Osmotic
adjustment is considered as one of the nlost mechanism adaptation
to low levels of water in soil (Tumer, 1986; Munns, 1988). Dehydrins accumulate
during periods of water deficit and display particular structural predicted to
be involved in hydrophobic interactions to macromolecule stabilization (Close, 1996)
through detergent and chaperone-like properties, suggesting that they induce an adaptive
response during water stress. Calmodulin is a calciuln-binding protein that may
a pivotal role in stress tolerance. One or more components of the protein involved in
the perception and intracellular transduction ofthe stress signal might be altered during
the adaptation processes. The Spermidin synthase gene acts as inhibitor or down
regulator oflnetabolism processes related to tissue senescence and increases the content
ofpolyamines during stress conditions.

Microarray data analysis implies the normalization and preprocessing ofdata. A
series ofdata transformation can help to identify significallt1y regulated genes. A global
representation of the changes in expression of alI genes spotted on the microarray
slide is depicted in Figure 2. In this format we can identify easily genes that are up or
down regulated. Black points an the graphic identify the subset of genes which are
listed in Table 1 and are mentioned before as closely related to water stress.
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Table 1. List of mR...1\IAs with differential hybridisation (induced or silenced) in S.
brachistotrichum exposed to water stress against a normal irrigated control

Position Water stressed Control non-stressed Ratio
material material

44-1:12 2100.02 92.88 22.61

44-9:24 2410.55 175.06 13.77

28-14:4 1162.42 90.67 12.82

36-24:1 1391.92 111.41 12.49

12-22:18 1232.21 104.04 11.84

40-1:22 3363.11 292.06 11.52

36-12:14 1077.66 95.45 11.29

32-26:1 1245.91 118.14 10.55

48-17:2 1520.24 147.98 10.27

36-1:2 4565.49 544.96 8.38
44-1:20 2250.50 268.99 8.37

24-1:11 1467.02 182.53 8.04

48-25:14 2065.82 270.58 7.63

44-9: Il 3351.81 468.47 7.15

32-13:4 3736.59 545.79 6.85

24-7:14 2035.d8 331.26 6.14

24-25:15 34,4405 892,01 25,89
40-11:8 2086.59 535.32 3.90

40-5:6 2337.66 670.66 3.49

32-24:5 1336.81 386.08 3.46

40-5:14 1750.19 525.88 3.33

40-19:20 1450.75 467.01 3.11

40-10:2 1508.69 523.92 2.88

48-16:24 1472.22 526.38 2.80

40-25:16 2379.95 851.06 2.80

44-21:18 4387.24 1727.92 2.54
44-21:22 2661.54 1118.55 2.38

44-19:15 1917.46 816.53 2.35

20-26:12 1467.02 640.19 2.29

40-25:18 1327.34 616.03 2.15

40-17:4 1726.95 820.68 2.10
::t.. 8-11:17 1273.08 610.00 2.09::::
l:l 36-24: 13 1569.67 774.90 2.03
~

~
47-4:18 889.28 46541.35 0.02

0 22-20:14 735.28 40527.95 0.02

ţJ 23-18:13 813.49 46702.92 0.02

0 23-19:13 697.21 44839.86 0.02

~

N

Name I Description

TC55942: harpin inducing protein {Nicotiana tabacum)

TC44893: probable 60S ribosomal protein L9 [imported] - Arabidopsis thaliana

TC49463: ethylene-responsive elongation factor EF-Ts precursor {Lycopersicon esculentum}

TC49889: 3-phosphoinositide-dependent protein kinase-I {Arabidopsis thaliana): TC46842: 3-phosphoinositide-dependent protein kinase-I {Arabidopsis thaliana}

TC42382: protein FIE22.4 [imported]- Arabidopsis thaliana

TC42826: B' regulatory subunit of PP2A (Arabidopsis thaiianaJ

TC54741 : vacuolar protein sorting protein [imported] - Arabidopsis thaliana

TC51352: Heat shock protein 83. [Violet Japanese morning glory] {Pharbitis nil); TC53264: Ribulose bisphosphate carboxylase small chain 1 chloroplast precursor (EC
4.1.1.39)
TC51833: Atlg09020lF7Gl9_Il {Arabidopsis thaliana}
TC49954: gene_id:MCE21.3-rellNP_055486.I-strong similarity to unknown protein (Arabidopsis thaliana)
TC52723: putative glycyl-tRNA synthetase (Arabidopsis thaliana); TC54758: putative glycyHRNA synthetase {Arabidopsis thaliana}

TC5461O: phototropin-like protein PsPK4 {Pisllm sativum}

TC46836: amidase {Arabidopsis thaiianaJ
TC54438: Zeatin O-xylosyltransferase (EC 2.4.1.204) (Zeatin O-beta-D- xylosyltransfemse).

TC56852: finger protein Dof - common tobacco (fragment)
TC4391O: (S)-2-hydroxy-acid oxidase peroxisomal (EC 1.1.3.15) (Glycolate oxidase) (GOX)

TC55541: ca1ciumlcalmodulin-<lependent protein kinase CaMK3 (Nicotiana tabacum)
TC47307: Unknowll protein (Arabidopsis thalialla)

TC53908: ARP protein [imported]- Arabidopsis thaliana; TC53907: NADPH oxidoredllclase homolog {Cicer arietinum}

TC50575: unknown protein {Arabidopsis thaliana}

TC52630: GTZ-like protein - Arabidopsis thaliana

TC53408: spertnidine synthase (Solanum tuberosum)

TC53579: dehydration-induced protein ERDI5 {Lycopersicon eseulentum)

TC54946: putative phosphatidylinositol-4-phosphate 5-kinase {Oryza sativa)
TC43923: En/Spm-like transposon protein [imported] - Arabidopsis thaliana

TC54453: cytochrome P450 (EC 1.14.-.-) 81Blc - Jerusalem artiehoke; TC54452: eytochrome P450 (EC 1.14.-.-) 81Blc - Jerusalem artichoke
TC53528: CITRATESYNTHASE (Nicotianatabacum)

TC52130: xylosidase (Arabidopsis thaliana)
TC5T143: N-acetylglucosaminyltransferase 1 (SoJanum tuberosum}

TC46172: ubiquitin-conjugating enzyme (E2) {Nicotiana tabacum }

TC437J9: protein FINI9.1 [imported]- Arabidopsis thaJiana

TC49889: 3-phosphoino~itide-dependent protein kinase-J (Arabidopsis thaliana): TC46842: 3-phosphoinositide-dependent protein kinase-J {Arabidopsis thaJiana}

TC46975: gblAAB6404 J.1-gene_Jd:MZFI6.2-similar to unknown protein {Arabidopsis thaliana)

TC44682; putative senescence-associated protein {Pisum sativum}

TC56746: unknown protein {Arabidopsis thaliana}

TC46699: unknown protein {Arabidopsis thaliana}

TC57413: cysteine protease {Ipomoea batatas}; TC45375: vacuolar processing enzyme (EC 3.4.22.-) isozyme gamma precursor - Arabidopsis thaliana
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E. RITTER, 1. SANCHEZ. A. ARAGONES. F. LUCCA

Low expression level High Up
+-- ~

10000i------t----!----+-----!----------i-----------+------i-

0.10.01

0.001+----~ .,.f--_.............,..j-........_..._.._.-l- _...l__-.........;..__....._I_

0.001

1000-l-----l-----l----l-------4-----.,....--+.----------l-----I-

0.01 i-----l-----+-----l-----4--------l---------l·-------1h·"

100-r.-----t----+----l---------

Net intet1slty(mea:n]{stresslcoml)L

2. Scatter plot of the n1icroarray experiment showing the distribution
the log ofmean intensity in untreated plants (x axis) versus the log ofthe gene

expression ratio (y axis). The x axis reflects levels of gene expression and the y axis
reflects up or down regulation ofgene expression. Black point identifY specific genes

expressed differentially under water stress (see Table 1)

cDNA-AFLP

Comparative analysis ofexpressions pattems ofstressed vs. non-stressed genotypes
in 3 suggests that progressive drought treatment displays a differentiallevel ofgene
expression. Banding pattems generated independently, using the same primer combination
and the same mRNA populations were highly reproducible. The fragment sizes were
........ ,,'u ... v ..... ,.""'.... between 50 to 500bp. Different primer combinations were and up
to 20 polymorphic bands were obtained with some ofthe.se primer combination, an
average of 10 polymorphisms per genotype. Figure 3 shows polymorphisms related to

stress conditions. In addition to the presence/absence of transcripts we can aiso
observe intensity polymorphisms. This variable band intensity suggests that the preferential
accumulation of transcripts is associated to an adaptive response OcculTing in these

subjected to water lilnitation. Identical, differentially expressed bands ocurred in
different genotypes in many cases. Sequencing and sequence analysis of differentially
expressed cDNAs is in progress.

22 Anale J.C.D.C.S.Z
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in face specific resistance
12:963-977.

mOleClllla! basis of dehydration tlerance
47:377-404
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osrnOIlC adjustment? Aust J Plant

726
12. E. . Maniatis, T. (1989). Molecular Cloning: A Laboratory

2. Cold Harbor laboratory Press, cold Sprig Harbor, NY.
13. N. C. (1986)..Crop water defficits: a decade of progress. Adv Agron
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ReZUlnat

;:)U.l.lli.llWll, aJllallza expresiei genetice, ~n1r>rr\<;t1"1t"Q·U

\fntC!l~l1rplip exp4~rnnel!1te care vor folosi metodele

j;?;eIle1(lr vor fi realizate cu
....."... .. ,",,<'1""" reacţia a plantelor

s-a u.Jl..L<C<A.A.,,, .... ,, eX1JreSla
identificarea genelor ",v~",,,..n-n,,,lr,,,,

folosit material re2~stlent

precum şi martori.

în reacţiile la stres şi

genotipurilor stresate vs. non-~;tn::~sate

la secetă progresivă

polimorfisme legate de COIldltnle

precum şi pe baza ......... """'........> .. ,,.... !'....

microarrays, cDNA-AFLP şi

scopul de a da răsplmsuri
la stresul hidric.

Cuvinte cheie: stres

cDNA-AFLP

Tabele
1. Lista acizilor mARN cu iut)n(1lZ~U'e A.,iI·A.....o.,...~, ... l'i in.. ,.,h",,, sau reprimată) la S.

brachistotrichum supus la stres cu lID martor irigat normaL

"-"El"""""............ computerizat Vers Array Analyzer
stresul

....."' ..'-"...0.&.. nuc]~oarravcare aratăo distribuţie a trunchiului de
cOJmp1ar2lţlecu trunchiul coeficientului de

expresie a genelor iar axa y indică

negru identifică genele specifice

amplificare exprimate q.iferit
n"I!"'"1!"V4"1l'" dle OJlm(~nsJnme. Celelalte culoare reprezil1t.~

geIlotJlD nestresat a. b. Secţiunea de gel cu

bellZlJlor. c. Secţiunea de gel cu
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2University ofAgricultural Sciences and Veterinary Medicine, Timişoara,Romania
2Potato Research Statiori, Târgu Secuiesc

SUMMARY

One of the most important potato pests all over the world i5 the Colorado beetle.
'-"v......n .• .., '.~AV.......U .•...,"L.• VH. is the first step in obtaining potato cultivars with resistance to Colorado
beetle.Our aim was ta obtain transgenic lines of Romanian potato varieties by using

vectors that transferred the cryIIIA gene the potato genome.
transgenic lines were screened the level of gene expression using

.(Jt"1:I!J.nll'·ri~· crylIIA gene, potato transformation, ELISA analysis,

INTRODUCTION

\..oe)Ot:lOn rates transgenic crops are unprecedented and are the highest for any
technology by agricultural industry standards (James, 2002). From 1996, when Gl\1

first adopted, to 2003 the global area of transgenic crops increased 40 fold,
1,7 in 1996 ta 67,7 million hectares in 2003 (James, 2003).

"u"'-'lJL.lU'JlA rates reflect farmer satisfaction the products that offer CI.l;;;'.UALl...,UJU_ U',,",.lA,",'.U""

r'l14,('rU'\n frOlnnl0re convenient and flexible crap management, higherproductivity and/or
"' ......A.l.."',.,.. per hectares (James, 2002; Gianessi el al., 2002; Brookes, 2003a,b; '-""'....u ........,

health benefits (Pray et al., 2002) and a safer environment through
....."'...'.. v""'''' ...... use ofconventional pesticides (Phipps and Park, 2002; Gianessi, 2002), which
COJ.lec:tlvelv contribute to a more sustainable agriculture.

wave oftransgenic crops that are currently commercialized are tolerant ta
resistant to pests. Bt technology makes possible ta control the most ...UUL....... '....A

corn, cotton and potato. Onc ofthe lnost important potato pests alI over the world
....... '-J' .. v •. u....'v beetle. For Romania, growing transgenic potato plants with resistance ta

means not reduction ofchemical soil pollution, protection ofbeneficial
presence of residues in water and food, but
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economic benefits representing 10 million dollars peryear (4 minion insecticide cost and
6 million cost of insecticide spreading) (Otiman, pers. comm).

Colorado potato beetle resistance has been achieved through the incorporation ofa
gene for the Bacillus thuringiensis (Bt) CRY protein into potatoes. Bacillus
thuringiensis is a spore-fonning bacteriUill species, commonly found in soi!, wIDch contains
a native crystal protein that when ingested by insect pests, causes a lethal paralysis in the
digestive track. Bt foliar sprays have been used for 50 year to control insect pests and
have a long history of safe use.

Genetic modification is the first step in obtaining potato cultivars with resistance to
Colorado beetle. In this report we described the obtaining oftransgenic lines from two
Romanian varieties by using specific expression vectors that transferred the cryIIIA
gene into the potato genome. The level ofcryllIA gene expression in the transgenic lines
was also studied.

MATERIALS AND METHODS

Plant material

Two Romanian potato varieties, Redsec and Coval, provided by the Târgu Secuiesc
Potato Research Station were used for genetic transformation. The two varieties used
for transformation were selected due to thcir good yield, virus resistance and quality
traits. AH the material used for transformation obtained from spouts tubers was
confirmed as virus free. Each plant was serologically tested (ELISA) for the presence
of the most worldwide potato viruses PLRV, PVX, PVY, PVA, PVS ano PVM. The
analysis were performed both in the laboratOIY from AgroBiolnstitute Sofia, Bulgaria
and from AGDIA, USA. Only virus free plants were used to obtain stock material.
The stock plants were maintained through monthly subculture of the shoot tips (2-3
nodes) at 19°C undet 16 hours illumination. For transformation experiments, explants
consisting for intemodes segments long ofabout 5mm (witbout leaves) were prelevated
from aseptically grown plants.

Bacteria strain and vector

The transformation experiments were carried outusing Agrobacterium tumefaciens
harboring the binary plasmid pMON 9843 with the crylIIA gene, encoding the Bt CRY
protein and the marker gene epsps conferring the glyphosate resistance provided by the
Monsanto Company.

Bacteria were inoculated in Luria-Bertani (LB) medium supplemented with
chloramphenico125mg/l, streptomycin 50 mgll, spectinomycin 50 mg/ml and kanamycin
50 mg/ml. The culture was grown with continue stirring (120 rmp) at 25°C. After 24
hours, the bacterial culture was diluted 1:10 in LB medium, supplemented with ilie same
four antibiotics and grew for an additional night in the same conditions. For transformation,
the bacterial cuIture was diluted 1:9 in MS medium.
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Transformation and n~gene:ration of transformants

Potato explants obtained frOlTI the young were immersed in bacterium
suspension for 15 minutes, blotted on sterile filter paper and transferred to co-culture
nledium. After 2 days co-cultivation, at 19°C, under 16 hours illumination, the explants
were transferred for callus induction to selection mediuln (table 1) containing 4.23mgl
1 glyphosate and 500 mg/l cefotaxime.

The cultures were incubated for 1 week at 19°C, under a 16 hour light cycle. After
one week on callus induction medium, explants were transferred onto regeneration medium
(table 1) containing 4.23mg/l glyphosate and 500 mg/l cefotaxime. At this stage,
shoots were discarded because they grew from the "escaped" buds and they
are not transformed.

After four weeks, the appearing shoots from the callus maintained on the regeneration
ln~dium were removed. Only one shoot per end of an explant was transferred onto PM
mediulTI containing 8.26mg/l glyphosate. The non-rooting plants after one month on
medium with glyphosate were discarded.

Table 1. Media used for obtaining potato transgenic plants

IP"ro.pagation medium ICo-culture medium ICallus induction I Regeneration I
I PM I medium fmedium 1

I Murashige&S~oog 1/10 Murashige ; Murashige&S~oog Murashige&S~oog ,
! macro and micro &Skoog macro I macro and micro macro and micro
1 eiements and micro I elements I elements II

' elements I -----!
Vitamins I Vitamins I Vitamins 1---V-i-ta-m-in-s--~-11

~·---T-h-ia-m":;;'in'--e-.-H-C-l---tjl---G-IY-C-in-e---+----G-lY-C-in-e-----+---G-ly-cI-'n-e-- I
0.40 m!!!l 2.00 ITI!!!1 2.00 ITI!!/l ~.oo m!!!l

Myo-inositol I Thiamine.HCl Thiamine.HCl' Thiamine. HCl
100.00 m!!11 0.40 m!!!l 0.40 m!!!l 0.40 llr-Il

0.50 mgll I 0.50 mg/l. I O.50mg/l. I
.-1

Myo-inositol Myo-inositol I Myo-inositol I

100.00 m!!!l lOp.OOmg!l 100.00 m!!11

I

Phvtohormones Phvtohormones
Naphthaleneacetic acid Gibberelic acid

0.10 m!!!l 0.50 mr-il
zeatin riboside zeatin riboside

5 m!!!l. 5 mo-fl.

Propagation of transgenic plants

Each transgenic plantlet rooted on medimTI supplemented with glyphosate was
multiplied in arder ta be maintained in vi/ro and to be transferred inta pots containing a
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AND

evaluation ability (figure 1) of the two
...v .........·.,LU,V1"U varieties, we have proceeded to stern pieces obtained 4

an selection rnedium glyphosat, for untransformed
"""" ... V ....H".ljl!..lV for bacteria elimination, callus was lnultiplication

transformed cells. AH shoots secn after one week are untransformed and frh<' ...aT"""·",,,

'were After four weeks an the regeneration the shoots appear on thc
calli The were removed from the and transferred

onto propagation mcdium containing agent - For ""r''''''''''nh

plants from the Salnc event, only one 5hoot per ,",""~J"'.u.. '"

rcmoved.
,"-,VI.""",.., the transfonncd shoots were propagatcd in vitro (figure 3). An thc

u """" supplemcnted with glyphosate were transferred in and
4).

As can be observed from the data presented 3, the two Romanian varieties
about the same transfonnation ability, in lower explant number used for

Coval variety (because of poor in vitro growing """"'o"'1'U

Table 3. transfonnation frequency of the two Romanian varieties

871

According to our previous experience we consider the rate of transformation as
being high. Using the Salne procedure with a construction carrying nptll marker gene,

transformation frequency was lower (Franţescu et al., 2003). Pmwati el al. (1997)
shown that the regeneration frequency ofpotato can be influenced by many factors

such as: bacterial strain, the optical density ofthe bacterial suspension, the media, light,
temperature, etc. The high rate of regeneration can be associated with the use of
glyphosate as a selective factor. Transformation is negatively influenced when
kanamycin is used for selection of transformed cells (Visser et 1989).

Obtaining a large number of potted is conditioned by the transfer of short,
sturdy and well rooted plantlets. Excessive growth plants are not successfully transplanted.

acclilnatization rate of two Rennanian varieties is about the same
4).
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Table 4. The acc1imatization frequency plants growing in greenhouse

65
287

IV
III

TOTAL

Plantlets
Transfom1ation transferred to soi!

series REDSEC
.---j------:===-'-'î":.=:c-::..'----+----..::::~~~::.~~~---_I

_I_._---i --"-10=6'--.
II 155

.........oa ......" ............ v .... of crylIIA gene /llIV1i"'l<1l"'O,l>:'~iiA1I1I level

ELISA quantification of cryIIIA gene was perfonned on leaves that
were collected frOlTI aU of the healthy, growing

We used ELISA double antibody sandwich due to its simplicity, adaptability, rapidity~
sensitivity and accuracy. According to this test, CRY protein ls first selectively trapped
by specific antibody adsorbed on a solid surface after which a specific enzyme­
labeled antibody is added to the ilnrnobilized protein and after adding a suitable enzyme
substrate, the results of the reaction are nleasured spectrophotometrically. The standard
CRYIIIA protein is used as a positive control, and anat modified plant, as negative
control.

The serological quantification was perfonned for 553 geneticaHy transformed plants
(359 from the Redsec variety and 194 from the Coval) (Table 5). The CRY III A protein
content was estimated using the calibration curve obtained from different concentrations
of the standard protein.

Table 5.The level of crylIIA gene expression in leaftissues collected from potted
plants

The results obtained have shown that a high number ofplants have a high protein
CRYIHA f---- Plants number

Content in leaves tissues --_. REDSEC I CaVAL
< 10 DDm li9 1 16
1O-20oom 33 23
20-30 DDm 33 18
30··60 DDm 140 117 --
>60 ppm 34 20

content (higher than 10 ppm being considered a value for obtaining successful
transformants).

For this reason, we retained only 20 plants per variety that have a protein content
higher than 60 ppm. Only these plants were considered ta represent genetically modified
lines ofinterest and were propagated the greenhouse, with the aim ta obtaill a minimum
of ten plants from each selected line. The average nUll1ber of plants per line was 8.10
(with maximum 12 plants and minimUln 2) for Redsec and 7.05 (with maximum 10 plants
and minimum 2) for Coval variety.
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The plants were grown in the greenhouse and they produced minitubers. The average
number of minitubers per plant was 6 for Redsec and 4 for Coval varieties. These
minitubers will be used for beginning offield trials.

Our results show that these the two Romanian varieties, Redsec and Coval, can be
easily transformed via Agrobacterium tumefaciens, which has ensured the obtaining of
a high number of lines with a high level ofgene expression.

Fig. 1. Highly regenerative culture frOlTI
untransformed potato explants

Fig. 3 Propagation ofgenetically
modified plants

32

Fig. 2. Intemodal stems of potato
on the callusing medium

Fig. 4. Ex situ multiplication of
genetically modified plants
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GENETICĂ A
SOIURI DE CARTOF ROMÂNEŞTI FOLOSIND GENA CRY IIIA CU
INDUCEREA LA GÂNDACUL DIN COLORADO

Unul din cei mai importanţi dăunători la nivel mondial este gândacul din Colorado.
.lX.lIJUAJ.A""U.l \.,0, geneticăeste etapă în obţinerea soiurilor cu rezistenţă la gândacul din
Colorado. Scopul nostru a fost să obţinenllinii transgenice la soiurile de cartofromâneşti

folosirea vectorilor de transfer al genei cry fIlA in genomul cartofului.
Liniile trangenice au fost analizate cu privire la nivelul de expresie a genei crylIJA

folosind tehnica ELISA.
cheie:' genă crylIIA, transfonnarea cartofului, analiză ELISA

Tabele

1. Mediul folosit pentru obţinereaplantelor transgenice la cartof;
2. Soluţiile folosite pentru testele ELISA;
3. Frecvenţa transformării la două soiuri româneşti (Redsec şi Coval);
4. Frecvenţa aclimatizării plantelor crescute în seră;

5. Nivelul expresiei genei crylIIA în ţesutul frunzelor de la plantele din ghivece;

Figuri

1. Cultură regenerativă puternică din explante de cartof netransformate genetic;
2. Tulpini internodale de cartofpe mediu de calusare;
3. Înmulţirea rapidă a plantelor modificate genetic;
4. Creşterea în ghivece a plantelor modificate genetic.
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PERFORMANŢELE

INSTITUTUL
CARTOF ŞI SFECLĂ

CREATE

Ion BOZEŞAN',Sorin CHIRUl, Constantin DRAICA I

lInstitutul de Cercetare-Dezvoltare pentru Cartof şi Sfeclăde Zahăr, Braşov500470, str. Fundăturii 2,
România, www.potato.ro; e-mail: icpc@potato.ro

REZUMAT

Pe plan mondial, dar şi în ROluânia, se cultivă o mare diversitate de soiuri. Cultivarea
lor este necesară, întrucât cartoful are scopuri de utilizare diversificate, se cultivrl
în codiţii ecologice foarte diferite, este atacat de un numărfoalte IDare de boli şi dăunători,

iar pretenţiile producătorilor şi consumatorilor de cartof sunt schimbătoare şi mereu
crescânde.

Din multitudinea de soiuri trebuie incluse în sistemul naţionalde producere a cal10fului
de sămânţă şi recomandate, cele mai performante, soiurile pot fi înmulţitedoar
Într-un număr limitat.

Din cele 37 soiuri create la Insitutul de Cercetare-Dezvoltare pentru Cnrtof şi Sfeclă
de Zahăr au fost incluse în sistemul naţional de producere a cartofului pentlu sămânţă

soiurile Amelia, Christian, Dacia, Nicoleta, şi Rodas, fiind considerate cele
mai performante soiuri pentru viitor.

Cuvinte cheie: cartof, soiuri noi, rezistenţa la virusuri, capacitatea de producţie.

INTRODUCERE

Ameliorarea poate fi definitădrept un proces de adaptare a planteIor de cultură la
sistemul tehnologic utilizat la luomentul dat de cultivatori (Săulescu, 1999). Ameliorarea
este un proces continuu, care trebuie să ţină pasul cu nlodificarea condiţiilor ecologice,
cu creştereaagresivităţiişi a lărgirii patogenităţii agenţilorpatogeni, datorită-apariţiei de
noi rase, tulpini, biotipuri şi patotipuri, dar şi de cerinţele mereu crescânde ale producătorilor

şi consumatorilor.
Cartoful se numără printre plantele de cultură care necesită o mare diversitate de

soiuri datorită următoarelorconsiderente:
- are scopuri de utilizare foarte diversificate. Astfel, cartoful se. cultivă pentru

consum timpuriu, consum de vară, consum de toamnă - iarnă, pentru industrie (amidon,
spirt, glucoză, dextrină, etc.), industrializare (chips, pOlmnes- frites, fulgi, etc.) şi furajare;

se cultivă în codiţii ecologice foarte diferite; .
- este atacat de un număr foarte luare de boli şi dăunători;
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ŞI ""LU"L'."'_""' de cartof.

METODE

VV''''>J'''''H.U de mneliorare a cartofului
l.4H-Ji.I. ........A ~·..,v .., ...... ,... , au create şi înregistrate un număr Însemnat care

o perioadă de timp mai lungă sau mai scurtă. Este ca dintre acestea
LOU ....' ......"''''' în naţional de producere a cartofului de sămânţă cele mai n""',.T" ........... ..,1>'\1~a

.Lv.. u .....u .. ~''-'J.'-' soiurilor au avut în vedere realizate în
1J"",''''V\.d.J.J.J.J.''''H'V'.,, rezistenţa la boli şi dăunători, în special la mană şi

.u......,......... "",,,.........," FJlJ.J..."' .. I-" ..... ~.,.. """J.. însuşiri de calitate.
Dintre soiurile de cartof româneşti create la Institutul de Cercetare - Dezvoltare

Cartof şi Sfeclă de cele mai performante s-au dovedit a fi urrmlt:Oalre
U ..A.. I-/ .." ...... şi ROCLAS şi CHRISTIAN;
semitârzii: AMELIA, TÂMPA şi

'-"'<.<.1-/<.1.'''' .. ''''''''" de a soiurilor s-a verificat în 10 centre, în condiţii ecologice
" ".ro .......... '" zonelor de cultură ale cartofului din România. În 1'rt..,,~r111rt1

'U' v .. ,'''"' v , H. cartofului s-a determinat capacitatea biologică de Ca lnetodlă

s-a utilizat tehnica culturilor comparative şi prelucrarea statistică a rezultatelor.
Ke:llsltenta la boli a fost verificată în experimentale şi laboratoare.

...................... tehnica infecţiilor

Însuşirile calitate au fost determinate în laborator şi au avut în
compoziţia chilnică, calitatea culinară şi pretabilitatea la industrializare.

Principalele caractere care determină performanţele unui soi de cartof sunt
următoarele:

capacitatea de producţie;

- rezistenţa la boli şi dăunători;

- manifestarea insuşirilorde calitate.
Aceste caractere se manifestă diferit la fiecare soi şi depind de foarte mulţi factori

ca: lungimea perioadei de vegetaţie, condiţiile ecologice a zonei respective de cultură,

presiunea de cu şi rezerva de dăunători şi nu în ultimul rând de tetmcllO:9:m
aplicată.
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Tabelul
r"rnr.>.,>"""r. 11',,...11.,,,,, în sistemul

....A ' A A" pe~:lO{;UI1natlce arată o mare plasticitate
Chim, Bozeşan, 2000, Bozeşan,

Tulcea

.C.D.A. Valu lui Traian

Tabelul 2
carto!-rom~ine:ştl mC;lm;e în sistemul naţional de

destinaţiarând

rec;onlaUKlăsoiurile lhnpurii şi semitimpurii,
....uAJ.L.....ClLJuorc>GUctll fOalie bune în condiţii

""""' .............A ....... ,..",.-tn.ln. hiH u'..,"' .......u..... CO!lsumUlluI timpuriu şi
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Pentru conSUln de toamnă - iarnă, cele mai mari producţii sunt realizate de soiurile
semitârzii (Bozeşan,Chim, 1999).

Pentru industrie şi industrializare trebuie cultivate soiuri specializate (Chim,
Bozeşan,200l).

Condiţiile cliluatice din ROlnânia, în general, dar mai ales cele din ultimii ani, în
special, au supus culturile de cartof unor puternice stresuri tennohidrice. Temperaturile
ridicate şi lipsa precipitaţiilor,au afectat culturile de cartofdin toate zonele de cultură, cu
excepţiacelor irigate (Ianoşi, 1998). Rezultatele experimentale obţinute, privind rezistenţa

soiurilor româneştide cartof incluse în sistelnul naţional de producere a cartofului pentru
sămânţă,dar şi diferenţelemici dintre producţiile obţinute în condiţiide irigare şi neirigare~

ne îndreptăţescsă afirmălncă unele dintre soiurile recomandate sunt rezistente la stresul
termhidric (Săninoiu, 1996).

Rezistenţa la boli şi dăunători a avut în vedere conlportarea soiurilor recomandate
în faţa atacului de lnană (Phythophthora infestans Munt. (de Bary.), la viroze grave,
produse de virusul Y al cartofului (Solanum virus 2) şi virusul răsucirii frunzelor de cartof
(Solanum virus 14), precmn şi la râia neagră a cartofului (Synehytrium endobiotieum
Schil/î. (Pere.) şi nematodul auriu al cartofului (Glo"odera rostoehiensis Woll.).

Soiurile recon1andate se cOlnportă diferit în faţa atacului de mană (Phythophthora
infestans Munt. (de Bary.). S-a constatat o sensibilitate luai nlare la soiurile timpurii şi

semitimpurii, în special la atacul pe frunze. Soiurile selnitârzii au o rezistenţă mai bună.
Toate soiurile au o bună rezistenţă la atacul pe tuberculi, ceea ce nu permite transmiterea
infecţiei de la un an la altul (tabelul 3).

Datorită unei lnari presiuni de infecţiecu boli virotice a apărut necesitatea creării şi

promovăriiunor soiuri rezistente. Soiurile recomandate au o rezistenţă ridicată şi foarte
ridicată la viroze grave, indiferent de grupa de precocitate (tabelul 3). Manifestarea
acestor caractere pennit înmulţirea lor în condiţii cu o presiune de infecţie virotică lnai
ridicată (Bozeşan, Draica, 2001).

Toate soiurile rec01nandate sunt rezistente la râia neagră a cartofului (Synchytrium
endo/îiotieum Sehi/". (Pere.), dar sensibile la nelnatodul auriu al cartofului (Glo/îodera
rostochiensis Woll.) (Tabelul 3).

Tabelul 3
Rezistenţa soiurilor de cartofromâneşti incluse în sistemul naţional de producere a

.cartofului de sămânţă la boli şi dăunători

Rezistenţa la atacul Soiul

de: Dacia Rodas Christian Amelia Tâmpa Nicoleta

Mană pe flUnze FS MR MS MS MS R

Mană pe tuberculi MR MR MS MS R R

Virusul Y FR MR MR MR FR FR

Virusul răsucirii
R R S MR R R

frunzelor

Râia neagră R R R R R R

N ematodul auriu S S S S S S.
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Legenda:
FS -foarte sensibil;
S sensiNI;
MS - mijlociu sensibil

MR - rezistent;
R - rezistent;
FR -foarte rezistent.

Însuşirile de se lnanifestă foarte Între
Din punct de vedere al aspectului fizic, soiurile recomandate satisfac pe

cerinţele şi conslunatorilor de cartof.
C01npoziţia chilnică şi în special conţinutul în le diferite L)"-''-,!J ...... "

de folosinţă, pentru conSUIn tinlpuriu, de vară şi toamnă - iarnă, în stare proaspătă, dar şi

pentru industrie şi industrializare. Calitatea culinară le majoritatea
preparatelor (tabelul Acesta a fost un criteriu de a acestor soiuri
a fi sistemul naţional de producere a dar c011surue
de bază în alegerea soiului
care au ca destinaţie industria şi Ă1.H......h>UJ.••u.L.....

Principalele însuşiri de calitate a soiurile cartofromâneşti lnC:lU~;e în sistemul
naţional de producere a cartofului sămânţă

0·-

;";"U';';.1[;4 de calitate
Soiul

Dacia Rodas ChrisÎtan Amelia l'âmpa I Nicoleta

Culoarea cojii g g r r g g

ICuloarea pulpei g g g g g g

Fonna tuberculilor o o ro o

Adâncimea ochilor s sa fs sa sa sa

Conţinutul în amidon 16,0 17,0 17,0 20,0 16,5 21,5

Înnegrirea pulpei crude 3,8 3,1 3,7 3,5 2,5 1,9

Clasa de calitate B B B AlB AlB B

Consum
Consum

Consum Consum de
Consum de

de toamnă - iarnă
Destinaţia tim.puriu şi

,.
timpuriu şi toamnă-

şi industri-
Industralizare

de vară
Iv: şi

de vară iama
industrializare alizare

Legenda:
Culoarea cojii:

Culoarea pulpei: g - iuyfhfC"U~

Forma tuberculilor: o ­
ro - rotund ovală.

Adâncimea ochior: fs -·foarte superficiali;
s - superficiali;
sa - semiadânci~

Înnegrirea pulpei crude: 1 nu se înnegreşte;
9 - se înnegreşteCOJrnf)lel.

Clasa de calitate: A- cartofconsistent;
B --
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From 37 potato varietes bred at Research and Development Institute for Potato
and Sugar Beet Braşov, the best of them: Dacia, Nicoleta, Timpa
and Roclas have been introduced in the National SystelTI for Seed Potato Production as
the most perfonnant varieties.

Keywords: potato, new variety, resistance to viruses, yield eapaeity.

Tables

1. Biological yield potential ofpotato varieties included in the National System of
Seed Potato Production (NSSPP)

2. Potato yield of the varieties included in ilie NSSPP under different climatie
conditions

3. Resistance of potato varieties included in the NSSPP to diseases and pest: 1.
late blight on leaves; 2. late blight on 3. PVY; 4. PLRV; 5. wart
disease(Synchitrium endof.ioticum); 6. cyst nematode (Globodera rostochiensis).

4. The main quality features ofpotato varieties included in the NSSPP: 1. Colour
of skin: g- yellow, r - red; 2. Colour offlesh: g- yeUow; 3. Shape oftubers: o - oval, ro
- round to oval; 4. Shallowness of eyes: fs - very shaUow eyes, s - shallow eyes, sa­
moderate deep eyes; 5. Blaekening offresh flesh: 1- not blackening, 9 - full blackening;
6. Quality class/cooking type: A - firm, B - firma
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Dumitru BODEA
Agricultural Research and Development Suceava 720262, 15 , 1Decembrie Bd., Romania
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SUMMARY

The introduction in the crops ofthe next potato varieties: AtraI, Magic, Victoria and
Claudiu makes possible the diversification ofthe assortment ofthe potato varieties tilled
in the area.

The results obtained in the respect of the resistance to some unfavourable biotic
factors and in respect of productivity, write down the new genotypes ta varieties with
high yielding capacity.

Keywords: potato, new variety, yield capacity, rezistance to viruses.

INTRODUCTION

In the structure of crops fronl north and north - west of Moldova region, the
potato has a considerable weight, by surface and economic importance. This fact is
constant by the variety of climate conditions and soil, which offer most propitious
breeding conditions to a huge assortment of potato varieties.

Bettering the assortment ofpotato varieties with more superior new genotypes, Is
one of the most efficient way of increasing yield, quality and yielding stability. (D.
Bodea, 2001).

The admission in the crops of a big number of varieties leads to high genetic
variety and to the possibility of choosing the best potato varieties that can adapt easier
to yielding conditions and which suffer less from unfavourable factors. (1. Fodor, 1982).

In this situation, the obtaining of bumper crops and stable to, require a rational
zoning of the crops and a good cognition of the varieties, those that have a high yield
capacity and incfeased resistance to the attack of diseases and pests.

. The material and intellectual effort made in a constant way in the potato breeding
programme from the Agricultural Research and Development Station of Suceava
made possible the homologation of a number of ten potato varieties between the
years 2000-2004.

Depending on the perfonnances of the new varieties there were chosen and
promoted in the national seed potato production 4 varieties: Astral, Magic, Victoria
and Claudiu.
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present paper wants to
vA .....u ....,';t-e....·'7,~h", .... afthe new 'U<:ll"lP,-ll-'C' ...".,,...... i- ..........,,.,.rIl

AND METHOD

The varieties Astral
were created at the Agricultural Research and
potato breeding programme, as the
individual cloning selection.

The major objective had in view in the
is obtaining early and middle early varieties
ofresistance to the principal and ....... "n,T-" .... -t--.~ ... i-.n...n

The characterization of new
laboratory analyses, aner ecological "'-'>JLLUJ""

RESULTS AND DICUSSIONS

the group ofmiddIe

plant
....... "''',..".-t-,,·''':>it.r..... plant illness

ve,!:et(itlcm period, to rediucllng

·UU""'''''''C' is determined, mostly,
the potato 'IIrr.l1... tPl.... r

Physiologicai qualities

The varieties Astral~ Magic, Victoria and are
early varieties, with the vegetation period between 85-95

As for the resistance qualities, the remarks made
years, place the new varieties between the nt=>-rH-..t-·"..,."."

of risk, biotic and abiotic factors.
Diseases resistance. The F-,L"-" .........'UH rI ......'·' ..n-' ...f-'."" .....

by diseases produced by viruses which lead to the U..H;'I..I..UI..

llletabolism and also to anatomico-m"orphologicaI Cl1j:m~~es

caused by viruses, curly Ieaf, to shorten
yield and depreciation oftuber ........"...AU .....

The levelofreducing yielding
by the species and the the
c1imatic and technoiogicai conditions.

The research that at a infection
with 5-15% in the case ofviruses which have easy "'1 icn......'"

50-80% in case of viruses which have <"ar""".... C"ETmlnt .",I'"

curly leat) (e. Draica, 2003).
With these reasons table 1. are presented

testing cycles, focused on of
virosis made by Y virus 2)
14), comparative with the witness varieties AJ''''''HA''''''''

Sante, the most used in crops.
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Table 1
The evaluation of the resistance to the infection PVyo and PLRV

8,7

I PVyOvirus PLRV!

1

, Average I Average \ I
. grade Rating 2:rade Rating

Astral

! I High
I

Very I

Desiree (Witness L.) I 8,0 I resistance 2,0 sensitive

Kondor (Witness yo)
I 3,2 I Sensitive 6,8

Middle

! sensitive

ISante
I I Very high Middle

II
9,0 6,5 IL I resistance , sensitive

I Variety

Very high Highl
re.sistance 8,3 resistance I

Magic 9,0 ! Ve~y high 1 7,0 I M?derat I
~--------+-----------+-reslstance I 1

1
,1 reslstence ~

I I Very high i . Very high I
I VlctOJl."'la 9,0 . 8 7 I
I --II----"r...::.e=si=s=ta=n.:..:::c:..::::e---j '__-l-~r=es=istance .-,

I
9,0 1, Ver.y high Moderat I

Claudiu 7,5 I
1-1 -+- ..~e::..:;s:.=.:ls::..:::t=an::.:.c:::..;e=--+_---__l-----:r:...=e=s=is=te=n=c,;.::e=--..j.

Writing down the results from table 1. shows the superiority ofthe new varieties,
regarding the resistance to the Îl1fections brought about the yo virus and the virus of
curly leaf, conlparative with the witness varieties and also with the variety Sante. If
we try ta make a classification from this point ofview the ardeI' would be next: Victoria,

Astral, Claudiu, Magic, Sante:
These resistance qualities ofthe new varieties recommend them for crap because

it is made possible the yield of seed without so much difficulties.
In table 2. are showen the results regarding the behaviour of the varieties to the

late blight (Phytophthora infestans) attack; the resistance to the black scab of potato
(Synchytrium endobioticum); the resistance ta the golden nematod (Globodera
rostochiensis Woll) and the resistance ta the COlTIlTIOn scab (Streptomyces scabies).
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2

MR-middle serlsitJlVe:

In respect
that varieties
the variety Claudiu
established
blight attack,
conditionuntiU t"n,:>,hu''''"'

A very ......JULp...J'>. ~JL....
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aud Victoria are

"'-'JU"'''''..'''''- .... bellaV'eel as sensitive to

of potato varieties
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in

Table 3
the condition froma.u"l'~UcV.U ofthe rt<">'1,v.t',,'l'''''Y\ potential ofnew

Island of Brăila

The
the condition from

data wrote down strenghter the "",.,."nT1'",,"" affirmation in tIle way
they the yielding capacity

After the yield new varieties are elearly superior comparative with the
'<'<>11'1':>'··'" Ostara and aIso the varieties Sante and Desiree even ifthey don't belong to the
same group ofmaturity. FrOITl this point ofview it worthes being established the variety
Claudiu which realized in average an three cyeles oftestes 83,6 t/ha. Relnarkable at thi8
variety 1S besides the high potential yicld thc yield stability.

In table 4. are wrote down the results obtained after the ccologic testing in four
localities from the areas very favourable to potato. The results are showen as

average values obtained in three years of tcsting .
A closeIy analyse ofthe yielding realized allows ta make the affinnation that at aH

varieties average yield realized represents only 40-50~-Io of the biological potential
varieties. The responsible factors must be searched in the technological and

ecological conditions offered to the crop. With an these it can be said that the new middle
varieties vie even with the middle late varieties Sante and Desiree reaching yield

equal Of even bigger, as the variety Victoria.

The evaluation of yield capacity
Table 4

new varieties the areas very favourable to
crop

Suceava

Yield/Localities Uha

Braşov M.Ciuc

In
IV
In
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frOln Centers of r-v,..P ..·.tn"".... lf'Jli"" ........,.

The areas
stress

* .u."J'f".U'''UU conditions

yield ofthe new varieties in these ""'.-. ..... 1..... ,("...

from early variety Ostara. The
the fact that the varieties Victoria, Astral,
technological intensification factor.

Comparing the yield data in these
varieties have a high yield capacity
"...."".......... ..., and hydrological stress
irrigation system.

features

Cosulnption potato quality i8 re1Jtre2~ente(1

intern characters of the tubers, and also the '1f·h·.t, .. 'C'

Der Zaag (1992) the "quality" term .. u.v ........... • ....

that make it utilizable in alI purposes.
Physiological qualities ofthe yielding, at
regular shape from oval-flat to

eyes with godson yellow or red colored
culinary quality reprezents a c01nplex

Culinary quality i8 detennened of a complex
finnness, the lnealyness,

--------_.~----------------------_._---
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Table 6
The evaluation of the culinary quality ofnew varieties

The character
Varietv

Astral Magic Victoria Claudiu Ostara Desiree
Boilin2: aspect (1-4) 27 25 30 20 25 2,0
Taste (1-4) 22 2,2 30 30 22 20
Color (1-6) 55 50 50 i 30 40 40
Smashing at boiling (l-

I 2,5 I 2,2 I 2,5
1

1,5
1

2,0 2,04) I

Firmness (1-4) 25
I

2,0
1

2,5 20 2,0 20
Mealvness (1-4) 20 20 I 25 1 20 20 20
Moisture ( 1-4) 20 20 25 15 2,0 2,0
Structure of stach ( 1-4) 20 20 25 20 20 20
Oualitv class B B B AlB AlB AlB
Raw color 43 3,6 30 26 36 50
Phvsiaue starch content 141 153 140 Il 8 160 16 O

The results obtained by the new genotypes in the culinary features aspect are
written down in table 6.

The values obtained aner laboratory analyses are completely illustrating for the
culinary quality ofthe new creations. These allow placing it frOln this point ofview in the
rang ofvaluable varieties. Regarding SOlne features as: boiling aspect, color, smashing at
boiling, moisture and raw color, the variety Claudiu is the best from alI the varieties that
were tested, having superior values.

CONCLUSIONS

1.The potato varieties Astral, Magic, Victoria and Claudiu are in the group ofintensive
middle early varieties, having a high potential yield, associated with some superior
agronomic features.

2.Very good resistance to serious viruses makes possible the multiplication ofseed
without any difficulties.

3.Middle early varieties Astral, Magic, Victoria and Claudiu are recommended for
favourable and very favourable areas for potato, and in areas with thermic and hydrological
stress only in irrigation condition.
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SOIURI NOI DE CARTOF CREATE LA

Rezumat:

Introducerea în culturăa noilor soiuri de cartof: Astral, Magic, Victoria, şi ....;;1.1..........&0......

face posibilă diversificarea sortimentului de soiuri.
R.ezultatele obţinute cu privire la rezistenţa la unii factori abiotici care afectează

producţiarecomandăsoiurile menţionate ca având o capacitate ridicată şi constantă

producţie.

Cuvinte cheie: cartof, soi nou, capacitate de producţie, rezistenţă. VImSUTI.

Tabele

1. Evaluarea rezistenţei soiurilor la infecţia cu virusul Y şi cu '\:T't"""'''"'"I' r'.,,,,,,f"","'·U
frunzelor;

2. Evaluarea rezistenţeisoiurilor la mană, râia comună,râia neagră şi cu
chişti;

3. Evaluarea potenţialuluimaxim de producţie în condiţiiledin Insula M".rre a Brăilei;

4. Evaluarea capacităţiide producţie în zone foarte favorabile pentru
5. Evalurea capacităţiide producţiea soiurilor noi în zona cu
6. Evaluarea calităţii culinare a noilor soiuri.

VOL. XXXI 49



Luiza Mikc, Daniela
'Staţiuneade Cercetare-Dezvoltare pentru

525400, str. Ady Endre, nr. 55, Covasna, e-mail: ~fiilllli1;Q.Q!!tm

REZUMAT

Staţiunii de Cercetare-Dezvoltare pentru Cartof
specializatăpe crearea de soiuri conSUln şi industrializare, s-au înregistrat în
Lista Oficială a Soiuri/or în patru soiuri de cartof, şi anume: ............ """'1.- ....,

Nemere şi Luiza.
Se prezintă descrierea şi rezultatele obţinute după testarea acestor soiuri

3 în 7 centre ale Institutului Naţional de Testare şi a Soiurilor
Toate cele patru soiuri sunt productive, au un conţinut în amidon cuprins Între 17­

20%, sunt rezistente la nematozii cu din genul Glohodera rostochiensis, la râia
neagră (Sinchitrium endoNoticum) şi la viroze. Soiurile au fost create prin hibridare
sexuată, urmată de selecţie clonală individuală. La stabilirea genitorilor s-a ţinut cont'

conţinutul în substanţăuscată, rezistenţa la llematozi, rezistenţa la viroze şi, nu în
U"'''JlU .......... rînd, de capacitatea de producţie.

După stabilirea genitorilor s-a unnat schema clasică pentru anleliorarea
în câmpul de la şi scherua selecţiei de menţinere în câmpul

la Apa Roşie.

' •• \<".""11,,,,, cheie: cartof, ameliorare, hibridare sexuată, selecţie clonală, soi.

INTRODUCERE

Crearea soiurilor de cartof a constituit un obiectiv prioritar încă de la înfiinţarea

SCDC Tg. Secuiesc, în anul 1980. Activitatea de creare a soiurilor noi de cartof a fost
alnplificată după anul 1990 (Draica şi colab., 1996), fiind coordonată de Institutul de
Cercetare-Dezvoltare pentru Cartof şi Sfeclă de Zahăr (ICDCSZ) Braşov. Folosind
metoda hibridării sexuate, urmată de selecţia donală individuală, s-au creat şi înregistrat
în Lista Oficială a Soiuri/or Cultivate în România un număr de 11 soiuri (Mike şi

colah. 2000; Mike, 2001).
În această lucrare se prezintă descrierea şi rezultatele privind producţia, calitatea

şi rezistenţa la boli a ultimelor 4 soiuri înregistrate în Lista Oficială: Redsec, Coval,
Nemere şi Luiza.
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SOlunJle au fost prin hibridare sexuată urmată de selecţie c10nală

..,"'.nJl...."'JUL.... schemei clasice de atneliorare cartof. (Bozeşan, 2002).
metodei de lucru au fost:

punct de vedere al calităţilor tehnologice şi fiziologice
de al soiului nou creat.

hltlndlare:a sexuată şi in continuare urmărindu-setoate etapele clasice: seminceri,
VP:Of';1t~tliVf'; descendenţi, culturi cOluparative de orientare, culturi comparative

de concurs, trei testare în reţeaua ISTIS.
);> omologarea şi înregistrarea

REZULTATE

....""""...JU'.oYJLI'....... - a fost înregistrat în Lista Oficială a Soiurilor în anul 1999.
(jene~llo~l!ia solului Redsec: M.P.I. 61-516-20 x CERTO

Caracterele m()rIOI(~21,ce:

Tulpina
Frunza:
lnftorescenţa:

deschis, cu

superficiali

dezvoltată, bogată in frunze cu numărmare de tulpini
răsfrrată, de culoare alb Iuaronie.
muchiată, talie mare, semierectă,cu nmnar mare tulpini
semicompactă,cu fohole mari, de culoare verde Îl!chis
cimă silnplă, cu peduncul dezvoltat, coroia de culoare violet

antere de culoare galben deschis, cu polen mult.
rotund, culoarea cojii roşie, culoarea pulpei galbenă, ochi

I"Y47fi:!I"Utl la lumina difuză: au fonna oval alungită de culoare violacee, cu

perozitate aIJ111llclerlta.
Perioada de vegetaţie: 90 - 100 zile. Se ÎncadreazăÎn grupa soiurilor semitârzii

Soiul COVAL - a fost înregistrat în Lista Oficialii a Soiurilor în anul 1999
Genealogia Coval: EDBR x SUPER

Caraceterele m(.rtIOl(ll2:lcee:

Tufa:
Radacina:
Tulpina:
Frunza:

verde clar.

VOL. XXXI

lnijlociu dezvoltată,rarefiată, cu numar mediu de tulpini.
rasfirată, de culoare alb-maroniu
dezvoltată,de talie luare, cu port semierect.
este semicompactă cu faHole de mărime mijlocie, de culoare

este cimă simplă, cu flori mari albe.
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Tuberculii: au fonna rotund - ovală, mari, bine conturaţi. Culoarea cojii si
pulpei este galbenă, cu ochi superficiali.

Colţi: la începutul dezvoltării de formă globulară, ulterior de forma butoiului,
mugurele terminal mic, închis şi de culoare roşu-violaceu, cu ramificaţiilaterale lungi.

Perioada de vegetaţie: este de 95 zile încadrîndu-se în grupa soiurilor semitârzii.

Soiul NEMERE - a fost înregistrat în Lista Oficială a Soiurilor în anul 1999
Genealogia soiului Nemere: M.P.!. 61-516-20 x Certa

Caractere morfologice:

Tufa: dezvoltată, foarte bogată în vreji, cu port semierect.
Tulpina: viguroasă, bogată în frunze.
Frunza: este cOlnpactă, de mărilne mijlocie, verde închis
lnflorescenţa: cimă simplă, corola de culoare albă cu flori mari, antere de

culoare galben deschis, cu polen mult.
Rădăcina~ răsfirată, de culoare alb n1aroniu.
Tubercul: rotund, culoarea cojii galbenă, culoarea pulpei galbenă, cu ochi

selniadanci.
Perioada de v~getaţie: 85-95de zile.Se încadrează în grupa soiurilor semitârzii.

Soiul LVIZA - a fost înregistrat în Lista Oficială a Soiurilor în anul 2000
Genealogia solului Luiza: FANAL x OMEGA

Caractere morfologice:

Tufa: dezvoltată, cu numărmediu de tulpini.
Rădăcina: foarte dezvoltată. de culoare alb-maroniu.
Tulpina: viguroasă, selnierectă, de culoare verde~deschis.

Frunza: de lnărilne mijlocie de culoare verde deschis.
Inflorescenţa: cimă simplă cu peduncul dezvoltat, corola de culoare albă, cu

flori mari, cu antere de culoare galben deschis. '
Tubercul: oval, mare cu ochi superficiali, coaja galbenă, pulpa galbenă.'

Colţii: de mărime mijlocie, la începutul dezvoltării lor de formă conică,

ulterior de formă cilindrică, mugurele terminal de culoare roşie-violacee, cu ramificaţii

laterale scurte.
Perioada de vegetaţie: 85-100de zile, se încadrează în grupa soiurilor semitârzii.
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Făinozitate (1-4)

Umiditate (1-4)

Structura
2,0 2',0 1,8

amidonului (1-4)

Clasa de calitate NB C B

Colorarea crudă
3,8

(1-9)

Amidon fizic 17,5

4 ca de
centre ale Institutului Stat Testarea şi

perioadă 3 sunt prezentate în
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~ La soiul Redsec s-a obţinut o producţie lnaximă de 44,3 t/ha şi o producţie

medie de 29,1 t/ha.
~ La soiul Coval s-a obţinuto producţie lnaximă de 47,7 t/ha, şi o producţie medie

de 29,9 t/ha.
~ La soiul Nemere s-a obţinut o productie maximă de 37,4 t/ha, şi o producţie

medie de 29,4 t/ha.
Tabelull: Calitatea culinară a soiurilor: Redsec, Coval, Nemere, Luiza
~ La soiul Luiza s-a obţinuto producţie lnaximă de 29,6 tlha, şi o producţie medie

de 27,6 t/ha.
Conform datelor prezentate în tab. 1, noile soiuri se caracerizează astfel:
~ Soiul Redsec se încadrează în clasa de calitate A/B.Are calităţi culinare

superioare, consistenţămijlocie, fiind pretabil pentru majoritatea preparatelor culinare şi

pentru obtinerea de chips. Acest soi se poate folosi atît pentru consum, cât şi· pentru
industrializare.

~ Soiul Coval se Încadrează în clasa de calitate B, având calităţi culinare bune.
Poate fi folosit atît pentru consum cât şi pentru industria producătoare de preparate
culinare ca: chips, pOffilnes-frities şi chiar în industria amidonului.

~ Soiul Nemere se încadrează în clasa de calitate C, are calităţi culinare superioare,
gust bun, la fierbere tuberculii se crapă puţin, dar nu se sfărâmă şi se comportă bine la
prepararea de chips. PQate fi folosit atît pentru consum cât şi pentru industrializare.

~ Soiul Luiza se Încadrează În clasa de calitate B. Are calităţi culinflre bune, gust
bun, se comportă bine la prepararea de chips. Se pretează atât pentru consum cât şi

pentru industria amidonului.

Tabelul 2. Rezistenţa la boli şi dăunători a soiurilor Redsec, Coval, Nemere, Luiza

i I Virusul răsucirii ISoiul Virusul y" I Mană
frunzelor

Nota
Calificativ

Nota
I

Calificativ Nota
Calificativ

medie medie Medie
Redsec

9 Rezistenta i 9
1 Rezistenta

6 I
Relativ I

I foarte ridicata ' I foarte ridicata I I rezisten~1
I

I Rezistenta I i Mijlociu
Caval

1

9
ridicata I 8 I Rezistent 1 5 I sensibil

,
-l--

I Rezistenta I !Rezistenta I Relativ
Nemere I 6,5

miilocie i 7 i moderata
6 i rezistent

Luiza 8,5
Rezistenta

8,5 IRezistenta 6
Relativ

foarte ridicata foarte ridicata rezistent
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mana pe

Datele prezentate în 2 noile
rezistenţei la boli:

);> Soiul Redsec are
rezistent la lnana pe frunze şi ~~~'_L''''~LL.

nematodul cu
);> Soiul Coval este rezistent la râia ....""...~JL,"" •.UHIA~Vj,'"

şi tuberculi, cu rezistenţămijlocie la
~ Soiul Nemere este rezistent la

frunze şi tuberculi, cu rezistenţă111ijlocie la virusurile Y şi

} Soiul Luiza este mijlociu de sensibil la mana pe
la virusul Y şi virusul răsucirii frunzelor,şi la .... .,.',VlT.r),,1n

lnCLUSlcne ŞI

pf()Ou,cţl1e, suntSoiurile nou create la SCDe
valoroase din punct de vedere al rezlstt~nţl~l

etapa actuală este de o importanţă

nerespectarea rotaţiei culturilor şi

Prin conţinutulmare de substanţă

industrializare care pot fi cultivate în slstelTI
În vederea promovării în producţie, s-au loturi delnonst.ratlve în UAll',","'A'"""

localităţidin România.
În vederea promovării ca soiuri pentnl llU.....It ..."' ..JLlUl.ll."'......

înfiinţat loturi demonstrative în zona Făgăraş şi la se ROCLIP SA ­
În prezent se dispune de rnaterial pentru plantare din categoria OU)lg1ca nr""h~':T~ 1,

s-a reluat ciclul menţinerii la Centrul Apa Roşie.
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SUMMARY

an
,p;'lnp,,, """''''''''L''F,. Approbation

""e"',,,,..,,·'" lIlstltUtlC. Plovdiv as avariety is bred in the Maritsa Vel[!etaOJle
of inbreeding 1186 x S.

cIane selection. It is approved by the Executive
Seed Control, Sofia in 2004.
The variety fonns frOlTI 12 to 14 tubers per
shallow eyes and yellow flesh, with very

possess russet gene for processing. Mid-Iate
variety suitable for mid-early and late production. It i8 characterized with

yield (over 3000 kg/dka). Suitable for meÎChamz(~(1
It has moderate resistance to virus resistance to

(Phythophtora infestans) and very resistance to COlnmon
and rhizoctoniose (Rhizoctonia The matter content is within
16-170/0 and reducing sugars 0.15-0.20%. It possesses excellent taste "-I ••U~lUL.H""",

i8 for fresh and H.-,,~n{"n_lrT1!I'·{' ootatoe:s. It is stored
very well during winter-spring season.

words: breeding varieties~ f'r..:>.-<:1.f"'ţ"""..."

crop - area ""<.4I'">"U""''''''''''''U'U'U'

nrp'C'P?'\t the areas, are occupied potatoes
Bulgaria are over 500 000 dka, with a for an increase. main directions of
their production are early, and late, cultivation as a crop by summer planting,
production of seed material. The early production is done by cultivation the plains,
along the river valley aud around the big towns and tile mid-early and late ones - in hilly
and upland zones.

The diverse and often extreme conditions (Petkova, ofthe
individual regions, the high infectious background in the country (Muletarova, Nacheva,
1995) and propagation coefficient of the crop impose the use of a great set of
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varieties. The variety structure of our potato production is presented mainly by Dutch
and German breeding, while the Bulgarian varieties are under lO per cent.

The area augmentation and potato consumption in Bulgaria, the increased
requirements ofgrowers, consumers, processors and the limited set ofBulgarian varieties
for the particular production directions imposed the development ofnew potato varieties
for consumption and industrial processing with high biological potential for yie1d and
quality, resistant to biotic and abiotic factors ofstress and meeting the national peculiarities,
demanding buyer's taste (Nacheva, 2002).

The purpose of the present study is to be performed agrobiological and economic
evaluation ofthe characters and qualities ofthe new variety Rozhen, bred in the Maritsa
Vegetable Crops Research Institute.

MATERIAL AND METHODS

The variety Rozhen is bred in the Maritsa Vegetable Crops Research Institute,
Plovdiv, from author team - research worker Dr, Stephka Mouletarova, research worker
Dr. Emilia Nacheva and senior research worker Stoil Kalfov. It is deve10ped as a result
of inbreeding in line 1186 (Katadin x S. sysimbrifolium) and followed individual clone
selection. Morphological characteristics ofthe new variety includes characters grounded
on the methods of the Executive Agency for Plant Variety Testing, Approbation and
Variety Maintenance for Distinction, Homogeneity and Stability which is harmonized
with the UPOV requirements. For testing ofthe productive potential ofthe variety Rozhen
is set three-factor field experiment by block method in four replications at drilling distance
75/30 cm and size ofthe experimental plot 250 mZ• The following factors were studied:

A - genotypic differences with 2 treatments: variety Rozhen and a control for the
mid-Iate group ofmaturity variety Agria.

B - year of study: 1998 - 2000
C - ecological regions with three classes: Plovdiv's region, located in the Highthracian

plain, along the Maritsa river valley, altitude 160 m; region of the village of Pavelsko,
located in Rodopes mountain at altitude 600 m; the region ofpeak Pashaliitsa, situated in
Rodopes mountain at altitude 1600 m.

The planting in the individual ecological zones is carried out in the beginning of
March, April and the second half of May, respectively, with planting material received
from ourupland base in the village ofPavelsko and the harvesting was done during July,
September and October. During the vegetation are made observations for the occurrence
ofthe main phenophases ofpotato plants and is estimated the continuation ofvegetation
period from planting ta drying of above-ground mass. The response of susceptibility at
natural background for infestation to fungal diseases Ieafand tuber blight (Ph. Infestans),
common scab (Streptomyces scabies), rhizoctoniose (Rhizoctonia solani) by recording
the extent of damages by 0-4 scale (Mckiney) was studied. The field resistance ta viral
diseases PLRV (potato leaf roll virus), PVX (potato virus X), PVY (potato virus Y) i8
determined by recording the index of damage (0-9 scale).
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At harvesting of the treatments are recorded the characters tuber number per hill,
tuber weight per hill (kg), tuber shape (length x 1001 diaIneter), eye depth (1-9 scale),
standard and total productive (kg/dka), percentage standard produce.

Ofan average sample from 20 tubers is detennined dry matter contents (by weight),
starch (calculated by Reiman) aud reducing sugars (Shoorl - Reggenbogen) from each
treatment are prepared chips, French and boiled potatoes to which 1S made a panel
test on the indices appearance, aroma, texture and taste.

AH data are processed statistically (Lakin, 1990).

RESULTS AND DISCUSSION

The results from the balance ofthe potato produce in Europe, where over 41% of
it is intended for industrial processing (Reust et al, 1997) and in Bulgaria, where prior to
this moment there are no own specialized varieties for chips and French fdes indicate
the necessity from breeding for improvement of chemical and technological as
well as organoleptie qualities ofBulgarian varieties. With regard to this as starting material
for the Rozhen breeding are used the variety Katadin and the species S. sysimbrifolium.
The mother form (Katadin) 1S inc1uded in the pedigree ofthe new variety (Fig. 1) mainly
because of its excellent taste qualities, adaptability for processing in chips and French
fries, resistance to drought, viruses X, Y, A, S and the Ied colour of its skin. It is
distinguished by high pIoductivity, adaptability and storability for the soil and climatie
eonditions ofBulgaria. A paft ofthc shortcomings ofthis varicty - suscept~bility to Ieaf
and tuber blight (Ph. infestans), common scab (Streptomyees scabies), rhizoctoniose
(Rhizoctonia solani) and the IeafrolI virus PLRV we have tried to improve by including
ofthe S. sysin1brifolium species. The previous studies carried out in the Maritsa Vegetable
Crop Research Institute showed that it is characterized with resistance to potato late
blight, viruses X and Y and high resistance to freezing (up to - 12°C). The received as a
resuIt ofhybridization between these two parents progeny is distinguished with reach
diversity offorms having different productivity and combination ofthe characters required
by us. With the most favourable combination of morphological, economical, chemical
and technological, and organoleptic qualities is characterized line 1186 in the inbreeding
progeny ofwhich 1S selected the variety Rozhen.

Rozhen CIIIl411-------
inbreeding

1186

24642
Katadin

40568

S.sysimbrifolium
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The sprout ofthe new variety is mid-large, widely-cylindrical, red-purple, with medium
intensity of anthocyanin discolouration and weak pubescence in the base. The tip is
small, open and medium length of the lateral shoots. The plant is medium high to high,
erected, leafy. The stems are thick, vital, with strong anthocyanin discolouration. The
leaves are large, green, medium open silhouette and curly, with anthocyanine pigmentation
ofthe midrib and the young leaflets. The midrib, terminalleaflet and the lateralleaflets
are characterized with comparatively high frequency of the secondary leaflets. The
variety Rozhen is characterized with medium to high intensity ofthe blossoming depending
on the saH and climatic conditions, red-violet flowers and typical anthocyanine pigmentation
along the bud, the flower stalk and the inner part of the coloured flower. Frequent1y
produce berries with specific conic shape and strongly tapered tip, which is one of the
ITlain characters for variety distinction. The root system 1S well developed, tuber-bearing
shoots are short and the cluster tidy. The variety forms 12 to 14 tubers per cluster. The
tubers are large, uniform in shape, long-oval with shaUow eyes and yellow flesh with
very good culinary and market qualities. The skin Is red, slightly rough with the presence
ofrusset gene, which is correlatively related with the high suitability ofRozhen for industrial
processing and is one of the characters for variety distinction.

The sun1marized data from agrobiological study ofthe varieties Rozhen and Agria
show considerable differences in the expression of some principle morphological
characters (Table 1). In comparison with the control Rozhen distinguishes by greater
number of stems per plant (4.6) and greater tuber number per stern (2.7) as a result of
which in one cluster forms 4 tubers more than Agria but with lower average weight

g). Excluding the character stem number per plant variation coefficients of the
remaining are lower in variety Rozhen, which is an indication for its relatively higher
stability in the ehange of the environment conditions. The average tuber weight per
c1uster in variety Rozhen is by 133 g higher compared to the control. Because of the
genotypic homogeneity of the potato varieties follow that the recorded eomparatively
high variability of this character in both varieties (CV = 29.1 - 32.1 %) is due to the
effect ofthe ecological factors and the genotype x environment interaction. In this way
the observed phenotypic variability by years and ecological zones ofthe character total
yield could be also explained (Fig. 2). The prooffor the made supposition is found in the
results from the performed three-factorial analysis ofvariance (Table.2). Data from the
analysis ofthe varianee show that the differences in the productivity are defined by the
different inheritance potential ofboth varieties. The strength ofinfluence ofthis factor 1S
12.7%. Despite of the genotypic determination of the studied character a eonsiderable
effect on it exert the environment conditions. The phenotypic variation ofthe productivity
in tested varieties is due to agreat extent to soH and climatie differences in the regions of
cultivation (510/0) and the interaction ofthe genotype with the faetors year and ecological
zone (9.7%). The conditions ofyear though proved are characterized by lower strength
ofinfluence (4.5°,/o}
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1
Morphological characteristics ofvarieties .ll'-'-,L...ILt ....uc

Characters

U.O

20.7

21.5

29.1

74.3

0.756

Number of stems per plant 4.6

Number of tubers el' lant 2.7

Average tuber weight (g)

Average tuber weight per hill
k

Number of tubers er hl!L--f-_....;:1=2=.4_=-_-----f-_~:..::.:.__._+----'=-.:..;;...--l_--=-=---_1

Standard tuber number el' hill 9.5

Nonastandard tuber number per 2.9
hill

Three-factorial analysis ofvariance oftotal

of F-value

*** P L 0.001
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Rozhen

Agria

I
2000

1500

1.\1%

Fig 2. Total productivity ofvarieties Rozhen and Agria

In comparison ofthc values ofthe arithmetical means ofboth varieties (Table
3.) are established differences not only in total but also in their standard productivity.
Rozhen is distinguished by higher percentage of standard produce (93.4%) as a
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result of which surpasses the total yield of the control by 17.30/0 and the standard
one by 21.9%. The advantage of the new variety 1S the resistance to fungai
diseases - common scab (Streptomyces tuber blight (Ph.Jnfestans),
rhizoctoniose (Rhizoctonia solani) (0.9, 0.83,0.95 and 0.67) compared to the control
(3.85, 1.95~ 1.07,2.1) and relatively high field resistance to viral diseases.

The results from the chemical analysis ofthe tubers (Table 4.) show that Rozhen
is characterized by insignifican't lower content of dry matter (22.6%) and starch
(16.9%) than Agria (23.1; 17.3%). The recorded values ofboth indices \,;VJlH!J'.!""I,'Vl

meet chemical and technological requiren1ents for the production ofchips and French
fries and classify the varieties as suitable for industrial processing. An additional
advantage ofthe new variety is the triple lower ofreducing sugars (content O.
compared to the control (0.48%) as a result of which the obtained in frying
products are distinguished by intensively golden yellow color and receive excellent
organoleptic evaluations (4.44, 4.35). The performed sensory analysis of
potatoes show higher panel test nlark (4.07) for Rozhen appearing a
consequence of lower expressed flouriness and very good taste qualities.

Table 3
Economic characteristics of varieties Rozhen and Agria

Rozhen Agria
Characters

x± sdx± sd

Duration of vegetation period 124.3 ± 9.7 127.5 ± 10.8

Standard yield (kgldka) 2989 ± 521 2452 ± 549

Total yield (kgldka) 3200 ± 609 2728 ± 731

% standard produce 93.4 ± 2.1 89.9 ± 2:2 .-
Standard yield compared to control 121.9 100

Total yield compared to control Il 7.3 100

Resistance to rhizoctomose 0.67 ± 0.30 2.10 ± 0.25

Resistance to common scab 0.90 0.10 3.85 ± 1.30

Resistance to leafblight 0.83 ± 0.07 1.95 ± 0.47

Resistance to tuber blight 0.95 ± 0.05 1.07 ± 0.10

Resistance to PLRV 7.7 ± 1.05 5.8 ± 1.8

Resistance to PVX 7.1 ± 0.65 8.2 ± l.10 I
Resistance to PVY 7.3 ± 0.60 8.2 ± 0.95
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Table 4
Chemical-technological and organoleptic characteristics ofvarieties Rozhen and

Agria

Rozhen Agria
Characters

x± sd x± sd

Dry matter contents (%) 22.6 ± 2.32 23.1 ± 2.94

Starch contents (%) 16.9 ± 1.44 17.3 ± 1.57

Reducing sugar contents (%) 0.16 ± 0.024 0.48 ±0.082

Quality ofboiled potatoes 4.07 ± 0.61 3.60 ± 0.55

Quality of chips 4.44 ± 0.53 4.13 ± 0.48

Quality ofFrench fries 4.35 ± 0.58 3.95 ± 0.47

CONCLUSIONS

The agrobiological evaluation made ofthe potato variety Rozhen show that 1S bred
an original genetic plasm characterized with valuable morphological characters. The
higher productive potential of the new variety, its resistance to sonle economically
important for the country diseases and the improved chemical and technological, as well
as taste qualities give liS a reaso!} to guarantee its competitive power an Bulgarian market.
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Rezumat

Soiul Rozhen a fost creat la Cercetări pentru Legume Maritsa, Plovdiv,
ca rezultat al hibridării în 1186 x S. sysimbrifolium) urmată de selecţia

clonală individuală. Soiul a fost de către pentru Testarea şi Certificarea
Soiurilor şi Controlul Seminţelor,Sofia în anul 2004.

Soiul formează între 12 şi 14 tuberculi la sunt oval alungiţicu coajă

roşie, ochi superficiali şi pulpa de culoare gaJllJe:na. cu proprietăţi culinare excelente şi

pretabili la comercializare. Gena russet o mare adaptabilitate la prelucrare
industrială.

Soiul este semitardiv, cm:toltulln în sezonul semitimpurlu
până la târziu. Este caracterizat IDare potential (peste 30 to/ha).
Este corespunzător pentru cultivare şi recoltare ml~callll.~ata.

Soiul are rezistenţă moderată la rezistenţă la mana foliară şi a
tuberculilor (Phythophtora la râia conlună (Streptomyces
scaNes) and rizoctonioză de substanţăuscată se situează

între 21-22%, amidon 16-17% şi reducătoare0.15-0.20%. Are calităţi excelente
de gust. Soiul este pretabil în stare proaspătă, fabricarea chipsului şi

pommes-frites. Se păstrează foarte bine pe perioada sezonului iarnă-primăvară.
Cuvinte cheie: soi, consum, rezistenţă

Tabele:

1. Caracteristicile morfologice ale soiurilor Rozhen şi Agria
2. Analiza trifactorialăa variaţiei producţiei totale
3. Caracteristici economice Rozhen şi Agria
4. Caracteristici chimico-tehnologice şi organoleptice ale soiurilor Rozhen şi Agria

Figuri:

1. Originea soiului Rozhen
2. Productivitatea a soiurilor Rozhen şi Agria
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SANSORY ANALYSIS
PROCESSING

BULGARIAN
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The organoleptic properties of seven early lines of potatoes, processed in three
treatments - boiled, French fries and chips were evaluated. The sensory analysis was
performed by fol1owing characters: eolour, aroma, texture and taste. For boiled
potatoes the characters external appearanee, frtaNlity and stareh taste were
added. best complex evaluation ofboiled potatoes was obtained in line E which
was distinguished by homogeneous yellow colour, strong aroma and taste, having chestnut
nuance, uniform, melting during consumption texture and lack ofstarcb taste. The tubers
were not friable and their surface remained smooth after peeling of the skin. The above­
mentioned line as weU as the lines E 78 and E 686 obtained high total sensory evaluation
in processing as French fries. The colour of the slices was intensively yellow, buming
free the texture was tender without a dividillg line between a core A

E 112 was the n10st suitable for chips. It had uniformly golden pigmentation, very
fraii and crisp texture. The best lines at least in one ofboth experimental years from the
three ofheat treatlnent did not differ in total sensory evaluation from the

quality Sante. The correlation between the dry matter content and sensory
evaluation for chips was significant (r = 0.669) while in boiled potatoes and French fhes
it was insignificant. A relationship between the reducing sugars content and total sensory
evaluation for the three treatments of potato tuber processing was not established.

words: boiled potatoes, French fries, chips, organoleptic evaluation

INTRODUCTION

breeding program of potatoes for industrial processing in l\laritsa Vegetable
Research Institute 1S directed to creation cultivars with complex properties,

satisfying concurrently aU participants at the market. The producers wishing to cultivate
high yielding cultivars with defined Inorphological properties resistant to unfavourable
biotic and abiotic factors are on the one hand. Their purpose 1S a sure profit after produce
selling to be obtained. The consun1ers are on the other hand. Their requirements are
directed mainly to the health safety (toxic elements free), nutritive value and taste properties
of the potato tubers.
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(Pevichrova and Manuelyan, 1995). The correlation coefficients and the coefficients of
variability were calculated (Lakin, 1990).

RESULTS AND DISCUSSION

In both experimental years the studied potato breeding lines distinguished by
homogenous and intensive colour after boiling oftubers (Table 1). This sensory character
was evaluated the highest. Comparatively high were also the average values for the
character friability. Great amplitudes were observed during the period of investigatîon
- from 2.70 ta 4.10 for line E 78 and from 2.95 ta 4.10 for line E 112. The variation în
values ofthis character most probably is due to the relationship genotype x envîronment.
The most stabile was the expression in lines E 419 and E 292 in which irrespective of
climatic conditions ofcultivation the tubers after boiling remained with smooth surface
and with preserved shape. Aroma in individuallines showed by non-typical or slightly
caught ta typical, strongly expressed. Taste panelists were unanimous that line L292 the
most properly meets their requirements in this respect.

Table 1. Sensory characters of boiled potatoes

I ~ II·

._0...,' I (l) (J'l I

I 5 .cs i
~I1] g I;E <- ".

Line
I t':l

! I
I I

1

r;) o (l)

I
E-<

I I I
! I I

2002
D 1I2 3.65 4.10 3.35 3.45 3.90 3.90 3.75 3.75
E78 4.20 4.30 3.70 4.10 4.15 3.90 4.03 3.80
E419 4.55 4.60 4.15 4.65 3.65 3.80 4.17 3.65
E i12 3.20 3.45 3.35 2.95 3.95 3.50 3.44 3.60
E292 4.65 4.60 4.30 4.75 4.00 3.50 4.25 3.85
E606 4.05 4.00 4.10 4.30 3.80 3.65 3.97 3.75
E686 4.20 3.95 I 3.60 4.50 I 3.35 3.55 3.79 ! 3.35

Sante 4.00 4.20 3.65 4.20 4.00 3.90 4.00 4.05

Mean+sd 4.06±O.47 4.15±O.38 I 3.78±O.37 4.11±O.62 3.35±O.25 I 3.71±O.18 3.72±O.20 3.99±O.l2

CV(%) 11.54 9.04 9.68 15.04 6.51 4.92 5.46 3.19

2003
D !I2 4.00 4.40 4.40 3.90 4.25 4.00 4.05 4.10
E78 3.00 4.15 4.05 2.70 3.55 3.45 3.65 3.60
E419 4.85 4.90 3.30 5.00 4.25 4.20 3.85 3.85
E 112 3.95 3.85 3.95 4.10 3.50 3.75 3.55 3.70
E292 5.00 4.85 4.15 5.00 4.70 4.65 4.50 4.50
E606 4.15 4.15 3.85 3.95 4.00 3.85 3.90 3.85
E686 4.70 4.55 3.95 4.80 4.40 4.35 4.20 4.09
Sante 3.90 4.30 4.10 3.45 3.75 3.70 4.00 3.85

Mean+sd 4.19±O.65 4.40±0.36 3.97±O.32 4.1I±O.81 4.05±O.43 3.99±O.39 3.96±O.30 3.94±O.28

CV(%) 15.47 8.28 7.99 19.61 10.52 9.75 7.62 7.19

CV - coefficient ofvariability; sd - standard deviation
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taste ofboiled potatoes is an undesired
low evaluatiol1s in realization ofpanel taste. In the studied from

starch taste was expressed establishment ofsharp deviations
character texture the not considerably which was confirmed

also from low values for both experimental years (Table
As a the texture with low firmness. The coefficients ofvariability

for taste were low. Regardless close values line E 292 exceeded
other in 2003 also the control cultivar Sante. It distinguished by specific,

uniform, very pleasant taste chestnut nuance.
Data for total evaluation showed that the studied lines are very close in sensory

qualities (Fig. 1). The single statistical difference was proved between E 112 and E 292,
which carne up as a leader in this group. The proved by Duncan's multiple range test
insignificance ofsix lines and cultivar Sante, which we accepted for favourite in respect
to the quality, is an indicator for the presence ofgood organoleptic characteristics. Further
realization ofthe lines wiU depend to agreat extent from theirproductive aud morphologica~

potential.

Figure 1. Total sensory evaluation ofprocessed potatoes

texture was the processing ofthe lines in French
fries. The coefficients variability between tIle individual samples were with values
under 6.10 % in both years (Table 2). The highest evaluations took lines E
292, E 78 aud E 686 in which the fexture was tender, without Iimit between core and
surface. Comparatively low was variation between the lines also by the character
taste. Greater was observed in The slices line E 292 distinguished
by and homogeneous while in the other lines including
also the control Sante there were ends. The total organoleptic
evaluation determine D 112 and S 419 as lnore unsuitable for processing in French
fries, while the line as leaders carne up E 292, E 78 and E 686 (Fig. 1).
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Table 2. Sensory characters of French fries

~
~§

~
~ .~

Line .=;

2002
D 112 3.30 3.15 3.65 3.60 3.50
E 78 3.75 3.65 3.50 3.55 3.60
E419 3.10 2.90 3.30 3.20 3.15
E 112 4.05 4.00 I 3.65 3.75 3.65I

E292 4.30 4.10 3.90 3.70 3.75
E606 3.80 3.90 3.90 3.80 3.85
E686 3.75 4.05 3.65 3.80 3.80
Sante 3.95 3.90 3.95 4.10 3.95

Mean±sd 3.75±O.39 3.71±O.45 3.69±O.22 3.69±O.26 3.66±O.25

CV(%) 10.38 12.05 ! 6.05 ! 6.98 I 6.84

2003
D 112 3.951 3.75 I 3.85 I 3.70 3.75
E 78 4.50 4.40 4.20 4.15 4.40
E419 4.15 ! 3.85 4.10 l 4.20 4.25
E 112 3.75 4.05 3.80 3.70 3.85
E 292 4.30 4.60 4.35 4.30 4.35
E606 4.25 4.25 4.05 4.05 4.00
E686 4.15 4.10 4.25 4.00 4.15
Sante 3.75 3.45 3.80 3.75 3.80

Mean±sd 4.1O±O.27 4.06±O.37 4.05±O.2\ 3.98±O.24 I 4.07±O.25

CV (%) 6.49 9.12 I 5.28 5.96 6.26

CV - coefficient ofvariability; sd - standard deviation
An impression is made that in 2003 the evaluations for an sensory characters are

higher compared to these in 2002. Most probably this is due to the used for frying cooking
oiI. In the first year was used palm oiI, which after cooling became solid and formed film
on the surface of the slices and in a sense, created difficulties for the taste panelists. The
cooking oiI "Olineza" eliminated these shortcomings in 2003.

For the same reason in 2003 the sensory evaluations ofthe lines after processing of
their tubers in chips are higher (Table 3). The lowest is the variation of the character
aroma. The thin potato rings in frying take agreat part of the fat aroma, which disguise
the real aroma of the chips. As a result the taste panelists failed ta cateh the significant
differences between samples this charaeter.

The colour is the most important sensory characteristics in production ofchips. An
intensive, golden-yellow, uniform colour without bums ofthe ends, in the core or radially
is preferred. The most completely to these requirements responded lines E 112, E 78 and
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D 112. However, lines D 112 aud E 78 had insufficiently tender and crisp texture which
has reflected on the evaluation for taste and finally on total sensory evaluation (Fig. 1).
It is interesting to be mentioned that the line E 112, which has obtained the lowest
evaluations in panel test in boiled tubers is a leader in the group for making chips.

The sensory characters of the potato products depend to agreat extent of the
chemical composition oftubers. In the production ofFrench fries and chips the cultivars
with minimum reducing sugars content are preferred in reference to saving ofthe colour
homogeneity. The dry matter content should be higher which warrants for taking of
lower oiI absorption and saving ofslice texture in frying.

The reducing sugars in the studied early potato lines were with low values (Table
4). During 2003 there was agreat drought, which resulted in prolougation ofthe vegetation
period and made conditions for conversion of the rcducing sugars iuto starch.

Table 3. Sensory characters of chips

Line

~

:::lo
'O
U

I

I

I
1

I
2002

D 112 3.80 ·3.90 3.65 3.85 3.70
E 78 4.25 4.05 4.05 3.90 4.05
E 419 3.45 3.00 2.70 2.75 2.75
E 112 3.90 3.85 4.40 4.35 4.15
E 292 3.80 3.80 3.30 3.50 3.60
E 606 3.70 1 3.40 3.95 3.90 3.75

CV (%) 6.25 9.16 16.04 14.52 12.14

2003
D 112
E78
E419
E 112
E292
E606
E686
Sante

Mean±sd

CV (%)

4.45
4.15
3.95
4.30
4.25
4.10
3.90
4.20

4.17±O.19

4.51

4.15
3.90
3.40
4.15
4.05
3.70
3.15
4.20

3.84±O.39

10.13

4.20
4.40
4.35
4.60
4.45
4.35
3.80
4.45

4.33±O.24

5.56

4.20
4.20
3.90
4.35
4.30
4.10
3.80
4.35

4.15±O.21

4.95

4.10
4.05
3.70
4.50
4.10
4.00
3.65
4.35

4.06±O.29

7.11

CV - coefficÎent ofvariability; sd - standard deviation

VOL. XXXI



Galina PEVICHAROVA, Emilia NACHEVA

It was not established a significant between the total sensory evaluation
and reducing sugars content afier processing in fries, chips and boiled potatoes (Fig.

According to Rodriguez-Saona and Wrolstad (1997) reducing sugars did not completely
explain and predict colour quality, when it was presented in low concentrations (about < 60
mgl100 g). Similarly to other authors (Sirtautaite et 1999) a correlation between dry
matter content and total sensory evaluation in chips was established (Fig. 3). During both
experimental years the correlation coefficients were with high values 0.760) and logica1ly
the total correlation coefficient (r = 0.669) defined the correlation as a significant one.

Table 4. Dry matter and reducing sugar content in raw potatoes

2. Correlation between total sensory evaluation of processed potatoes and
reducing sugars content of raw material

3. Correlation between total sensory evaluation ofprocessed potatoes and
matter content of raw "",.,.1rnf-,-.""c<
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CONCLUSIONS

On the basis of the study the COI1CII1SHJ~n differences in taste
could be made. It is the best, when of potato tubers are
estimated in different directions for the breeding
process, where is worked with agreat A.l"""AAV'VA and cultivars and a 10ss of
valuable genotypes in one-sided sensory properties is possible. The
performance of panel test only one Df()Ce:ssed nrn,nnPT (for example chips) could
eliminate variants suitable for another example boiled
potatoes or puree). The role of the sensory is to be covered possibly more
aspects ofvisual, olfactory and gustatory consumers. this way
it will really support the breeding and for the evaluation ofthe
newly re1eased potato lines for 1n,rtncrM'll1 pf()CeSSln~.
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ANALIZA SENZORIALĂA SOIURILOR TIMPURII DE CARTOF
PENTRU INDUSTRIALIZARE DIN BULGARIA

Rezumat

Au fost evaluate proprietăţileorganoleptice a şapte linii de cartof prelucrate în trei
moduri - fierţi, pommes-frites şi chips. Analiza senzorialăa avut următoareleelemente:
culoarea, aroma, textura şi gustul. Pentru cartoful fiert, s-au adăugat caracteristicile:
aspect exterior, sfărâmare şi gustul amidonului. Cea mai bună evaluare completă a
cartofilor fierţi s-a obţinut la linia E 292, care s-a distins prin culoarea galbenăomogenă,

savoare şi gust deosebit, cu aromă de castane, prin textura uniformă, care se topeşte în
timpul consumării şi prin lipsa gustului de amidon. Tuberculii nu au crăpat iar suprafaţa
lor a rămas netedă după îndepărtarea cojii. Linia 11lai sus menţionată precum şi liniile E
78 şi E 686 au avut o evaluare senzorială totală cu parametri calitate ridicaţi in ceea
ce priveşte prelucrarea sub fonnă de pOlnmes-frites. Culoarea feliilor a fost galben intens,
fără înnegire iar textura a fost n10ale fără o linie de demarcaţie între coajă şi pulpă. Linia
E 112 a fost cea mai potrivită pentru fabricarea chipsului. A demonstrat o pigmentare
uniformă în auriu, o textură foarte fragilă şi crocantă. Cele mai bune linii din cel puţin
unul dintre anii de experienţă cu cele trei variante de tratament teITI1ic nu au fost diferite
în ceea ce priveşte evaluarea senzorială completă faţă de soiul n1artor Sante. Corelaţia
dintre conţinutul de substanţă uscată şi evaluarea senzorială în cazul chipsului a fost
senlnificativă (r = 0.669) în tilnp ce pentru cartoful fiert şi pommes-frites a fost
nesemnificativă. Nu s-a stabilit o relaţie Între conţinutul de zaharuri reducătoare şi

evaluarea senzorialătotalăpentru cele trei moduri de preparare telmicăa tuberculilor de
cartof.

Cuvinte cheie: cartof fiert, pommes frites, chips, evaluare organoleptică.

Tabele

1. Caracteristici senzoriale ale cartofului fiert
2. Caracteristici senzoriale ale pOlYlmes-frites-ului
3. Caracteristici senzoriale ale chips-urilor
4. Conţinutulde substanţă uscată şi de zaharuri reducătoare la cartoful crud

Figuri

1. Evaluarea senzorialătotală a cartofilor preparaţi: fiert, pommes-frites, chips.
2. Corelaţia dintre evaluarea senzorialătotală a cartofilor prelucraţi şi conţinutul de

zaharuri reducătoaredin materia prin1ă

3. Corelaţia dintre evaluarea senzorialătotală a cartofului prelucrat şi conţinutulde
substanţă uscată din cartoful crud
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On an extent 2000-2002 forms with highly
contents of starch among hybrids of a potato
participation ofwild mexican Solanumbulbocastanum Dun. Presence ofa materia!
with the contents of starch 1S tIlan at t!le best varieties - in aU years of
realization ofresearches value ofthe At the same time,
only the small amonnt created has contents of starch of
14% and is lower. The wide genetic basis ofthe created material has allowed to allocate
the combining contents with agronomical properties, for
example: sresistance to virus high productivity, crap, bigger

perplant and others.
contents ofstarch, interspecific properties.

INTRODUCTION

One of the ofvarieties of a
starch (Pyskun GJ., as it1S established by many resem~Chers

creation highly starch it 1S caused ilie
tetraploid a nature of varieties, his contents at :s.tulJlcrOSm.TI
(Ross H., 1986) Taking account that numerous
characterized by the and contents of
practice allows to create varieties lts contents

MATERIAL AND

In research use six-specific then backcrosses: n{(S.acaule x
S.bulbocastanum) x S.phureja} x S.demissum I x x S.tuberosum; five­
specific hybrids - I {(S.acaule x S.bulbocastanum) x S.phureja} x S.demissum I x
S.tuberosum; four-specific - [(S.demissum x x S.andigenum] x
S.tuberosum; x x S.tuberosum. The
contents ofstarch productivity, marketability ofaU tubers aud commodity with
simultaneous eount determined on densities,theln to visuall:'111',\prU1Ctro.n
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RESULTS AND DISCUSSION

As a result ofours recearch created new basic selection material with participation
of many wild and cultivated species~ in particular such to which the high contents of
starch. The received data evidence to his high display among this material (tab. 1).

Table 1.Distribution ofmultispecific hybrids according to the contents ofstarch

Pan (%) material with contents ofstarch, %

Material Appreci- 14,0 14,1-1 16,1-1 18,1-2- 20,1-2- 22,1-2- 24,0
ated and and

less 6,0 8,0 0,0 2,0 4,0
more

2000 p..

Multispecific hybrids 334 7,5 12,0 23,1 25,7 22,5 6,9 2,3and them brckcosses

Standard varieties

Mavka 18,1

Lvovyanka 21,1

Zarevo 22,3

2001 p.

Multispecific hybrids 278 12,2 14,7 26,6 20,2 18,0 4,3 4,0
and them brckcosses

Standard varieties

Mavka 18,7

Lvovyanka 23,1

Zarevo 23,2

2002 p.

Multispecific hybrids 456 8,1 13,8 37,9 25,5 10,8 3,5 0,4
and them brckcosses

Standard varieties

Mavka 18,0

Lvovyanka 19,8

Zarevo 21,9

Only the insignificant quantity of hybrids has rather contents of starch (14% and
are lower). The received data testify, that distribution a material on display ofproperty
on years not identical. A modal class in 2000 was 18,1-20,0, and in the following - 16,1­
18,0%. Various display ofproperty for this period have also standards varieties and onIy
at varieties Mavka conotents ofstarch was approxinlately identical. As opposed to stated,
practically irrespective ofexternal conditions rather high and high contents ofstarch (it is
more than 180/0) characterizes nUlnerous interspecific hybrids. an years it has accordingly
made: 57,4; 46,5; 40,2%. For lneteorological a cOlnplex optimUln for accUlnulation of
starch was 2002.
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>24,0

%

fU15" "0

more) had 69 hybrids.
an origin 87.791s5 o

':>"""""""'""o,.h, JL..JL"'......"."..." in conditions
AU ....A .......' ..... among multitubers forms

ofa modai class changed
to a materiaL Ifin 2000

following only 16,1­
speeially generated

nrr\nprh., at material

a few less results are reeeived on

"'''''11"''''' ..,,,~,p nurseries an the content'i of stareh

m2lteJlai has above the
smuuara ""']111"11",1-..., the Zarevo which i8

[)ClrCenulge certain Quantlty amount of fOlms with
aC(;orc1Ifi:gly 2,3; 3,9%), however

what exactly in adverse for
Rr<='''JIi-''''C'T quan11ty amount of a material with

19,8141

Nurseries offoffilS

Resistance against
potato nematode

Multitubers

Resistance against
late blight

Resistance against
dry rot

Other nurseries

It is especially necessary to note,
contents of starch than in this respe<;t
the standard on display rllT'E" ...""rh,

such characteristic nr,,,t...,,hl·'u

actually it makes 8, 11
acculTIulation of starch
high display ofproperty.

Untii recently was corlSld.ere~ difficu1t forcombining
with some other In 1r'>1JI1rl-....'U!o:... ",;n.nE~~..,n.n,n a material of an

interspecific origin to us such researches are tlle analysis
the contents of starch in a which has the characteristic is carried out

It is established, that in have average contents
of starch hybrides nursery of It i8 p08siblc to explain
epiphytosis disease year, material has in most
cases finished vegetation dying ofvegetable that cannot noted concerninr
a material with high wich in ilie purpose of
researches did not process rurlgllcU1es.

Table 2. Distribution of a material

lnvolvmg :iOlanum t'ulC'ocasmnum
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Lvovyanka - 23,8%. Yet four hybrides have exceeded behind the contents of starch
variety standart the Zarevo. That is, among the created material search form with high
contants of starch is possible.

analysis ofthe received data allows to assert about significant value for singling
out backcrosses with the high contents of starch of SOlue parent forms. For exm;nple,
only in one combination 90.691 (85.368s17-0 Gitte) four hybrids high display ofproperty.
U.U.HU.''''.l concerns to a population 81.386s41 (77.277/3 oP551l02), muong studyprogeny
is allocated such three forms. At faur combinations frequency hybrides with high contants
of starch has tuade an two.

It i8 established, 'that separate backcrosses compound interspecific hybrids allow
to allocate fonus with high display ofan property ilTespective ofpollinater, that testifies
to presence at them balanced genom the control of the high contents to starch. For
example, with participation backcrosses 85.568s9 it is allocated eight of 69 forms, or
11,6%. Similar concerns to backcrosse 85.368s17. an four it Is with high contents

ofhybrides it is received with participation ofhybrids 81.459s 15 and 91 1s2.
only at involving in crossing of four backcrosses it 1S received 34,80/0 allocated

of hybrids. It is necessary to note, that due to the effective genetic
ofproperty ofparent fonns - interspecific hybrids, obtain valuable forms occurs

lrr'CSt)ectlv'C of varieties pollinaters, For example, pollinaters at crossing is
mentioned backcrosse 85.568s9 were varieties: Gitte, Nelneshaevska 10 times,

- six times, and with 85.368s17: Gitte - 3 tilues, Volovetska - 2, Lvovyanka,
backcrosse an interspecific hybrid - on one. It is necessary to note high phenotypical

high contents of starch alnong parent forms-backcrosses 85.568s9 and
85.368s17, accordiugly 20,4 and 20,9%.

Among 69 allocated hybrids frequency ofvarieties - pollinaters following: Volovetska
- 24,6; Lvovyanka - 5,8%. Others as cOluponents crossing meet much

It is established, that is with high contents of starch obtain forms in progeny of six­
"V""'-'.U.1'-' hybrids with an origin: [1 {(S.acaule x S,bulbocastanmn) x S.phureja} x S.demissum
Ix S.andigenum] x S.tuberosum - 40 fonus (58% from alI allocated to an property), five­
'"'IJ'-",IJLI..L"" hybrids - I {(S.acaule x S.bulbocastanmn) x S.phureja} x S.demissum 1 x
S.tuberosum (8,7%),-four-specific - [(S.demissmu x S.bulbocastanum) x S.al1digenum]
x S.tuberosmll (17,4%), three-specific - (S.deluissum x S.bulbocastanmll) x S.tuberosum
(15,9%). The degree backcrosse the l11entioned secondary interspecific hybrids was:
B 1, B2, B3 and even B4.

Allocation is forms with high contents of starch possible not only with use
backcrossing, but also at use self-pollination. The received data testify, that the part of
the allocated material is received with use last method. Moreover F2 may be the form of
lTIother: hybrids 83.33s27, 83.58552, 83.192s5, 83.752s5 or as population a material for
selections: backcrosses 88.1450s2, 88.1439s6, 88.1450s3, 88.1431 s44, 90.683/31 and
others.
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It is known, that the contents of starch changes on external factors. However,
these changes in the certain lneasure are caused by a genotype. So, among anappreciate
material there are forms with significant variability of an propety (the coeffitient of
variations makes about 20%). It concems to such hybrids: 83.3327, 83.192s5, 91.318-2,
91.765/15 and SGlne other. However~ fluctuations in display of an propetyat a leve1 of ­
standard varieties Lvovyanka (V =7,8%) had such backcrosses: 81.397s50. 83A33s6~
85.368s17, 89.721s81, 97.448s1 and others. Feature ofthe standard variety the Zarevo
not only in existance the form with high contents of starch, but also related stability
display of property on years (V = 3,0%). A1TIOng appreciate material the similar
characteristic have: 90.662/15, 90.674/12, 85.4568s9, 96.977/3 and others, and at
separate forms the variation contents starch of tuber on years even was lower than at a
variety the Zarevo. These are such backcrosses: 90.666/15,90.676/140, 98.1431s44.

In table 3 the presenta data displays at fonn with high contents of starch of other
agronomical properties. Except for two hybrids: 81.386s41 and 91.318-2 the presentation
material Is characterized high resistance against virus diseases (the supreme than at
standards varieties). More half of sublnitted lnaterial (51,4%) has such characteristic,
and once backcrosse 90.676/140 within three years had no symptoms ofvirus diseases.

The combination in one hybrid high contents of starch and yield is very important.
The received data evidence, that with use ofa material ofan interspecific origin it possible
to be made. At the maximal display of productivity among standards varieties at - the
488g/plant, only 7 hybrids among present in the table have lower display ofproperty. At
the same time, 13 hybrids are characterized by yield more a 600glplant. is, in a
nlaterial ofan interspecific origin the combination in one form point outprope~'1S possible.

Marketability of a yield is the i.mportant property of varieties of a from
technological, conSUlller and other sides. Therefore value ofan basic selection material,
varieties may be limited low display ofher. The received data testifY, that only one hybrid
exceeds marketability of a yield the best in this respect standard variety Lvovyanka
(93%). Two more hybrids: 86.293s47, 92.9s28 characterize similar display ofproperty.
However, it is necessary to note, that about half selected for high contents of starch ofa
material has marketability of a yield of90% aud more, and it is higher than at other two
standards varieties.

Despite of use of saturational crossings for the most part of hybrids it is peculiar
multitubers which is inherited from wild and cultural species. The received data evidence
about to rather easy cOlnbination in one fonn of this property and the high contents of
starch. And, at 10 hybrids the quantity tubers on a plant has roade 20 aud more, that
almost is twice higher than at standards varieties.

Opposite it is observed concerning average ware tuber weight. In this respect any
hybrid has not exceeded the standard variety the Zarevo and only two: 89.721s81 and
97.448s1 have close value.

It is established, that behind a cOlnplex of agronomical properties the best are the
following with high contents of starch backcrosses: 85.291c12, 89.721c81, 90.663/22,
90.676/140,91.51-52,91.765/31,96.963/30, 97.448s1 aud some other.
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The characteristic of the best a complex of agronomical properties with highly
contants of starch multispecies hybrids (2000 2002)

Resistance Starch Yield, Marketa-
Number of

Average wareN hybrid Qrigin against virus content,· tuber5 per
diseases, point % g/plant bility, %

plant, pC5
tuber weight, g

81.386s41 77.277/3 x 551102 7,5 22,1 433 78 12 44

81.386s65 Those same 8,6 22,1 622 78 24 38

81.397550 - «- 8,7 21,5 519 69 22 52

81.406527 77.277/0 x 65/26 8,3 20,2 578 85 16 55

83.58552 80.4555 x Mavka 8,7 22,9 456 80 10 57
~-

83.19255 8035521 x Gitte 8,9 22,4 926 85 24 51

83.43356 14··2518 x Gitte 8,9 21,6 421 79 14 51

84.202515 81.386s28 x Gitte 8,7 20,8 540 77 15 55

85.291512 ? 70.486/112 x 81.3865103 8,6 20,7 809 91 15 61

85.368517 81.1686/8 x Gitte 8,8 20,9 491 78 16 47

86.293547 81.37751 x Gitte 8,5 20,5 472 93 10 62

86.56354 81.785512 x Hybridna 14 8,3 21,0 518 90 12 63

88.730s3 84.209515 x Aguti 8,7 20,9 588 74 20 51

88.1431544 F285.19510 8,8 20,5 554 77 23 41

88.145053 F2 83.2419s26 8,7 20,1 635 87 22 43'

89.721s81 85.1591s7 x Byelorussian 3 8,6 21,1 567 95 10 79

90.662/15 80.24s14 x Nemeshaevska 10 8,4 20,9 664 91 14 59

90.663/22 80.24s14 x Volovetska 8,6 21,5 571 92 12 67

90.666/25 81.386s97 x Volovetska 8,8 21,9 678 87 21 46
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continuare table 3

Resistance Starch Yield, Marketa- Number of Average wareN hybrid Origin agaiust virus content,~ tubers per
diseases, point %

glplant bility, % plant, pcs tuber weight, g

90.673/37 85.568s9 x Gitte 8,6 21,5 573 92 13 55

90.675/25 85.568s9 x NemeshaevskalO 8,4 20,5 442 71 22 43

90.676/140 81.459s15 x Volovetska 9,0 21,2 615 83 17 57
90683/31 F2 81.1498s6 x Volovetska 8,8 20,4 423 76 21 40

90.691/1 85.368s17 x Gitte 8,3 21,3 659 88 13 61

90.691/9 Those same 8,7 21,9 575 86 13 59
90.729/14 87.791 s5 x Volovetska 8,7 20,6 504 88 14 55
90.81181 80.24814 x Volovetska 8,4 21,6 406 91 9 51

90.817s4 85.568s9 x Volovetska 8,7 22,3 544 92 12 59

90.827s5 85.368s17 x Volovetska 8,8 21,9 525 72 20 54

91.15-52 88.1288s2 x Prolisok 8,4 22,1 649 92 13 68

91.318-2 83.752s7 x Gitte 7,6 22,0 515 90 12 62

91.765/31 85.568s9 x Volovetska 8,5 20,1 646 89 15 64
=

92.9s28 85.368s17 x 87.791s4 8,9 22,1 531 93 12 57
96.963/30 81.386s65 x Volovetska 8,6 20,9 527 92 12 56
96.965/45 81.459s19 x Gitte 8,7 20,3 808 75 27 50

96.977/92 91.651s2 x Volovetska 8,3 22,0 625 91 16 55

97.44881 90.673/17 x Volovetska 8,7 21,1 621 90 11 77
Standart Mavka 7,8 18,3 488 83 13 69

Those same Lvovyanka "" ~ 21,3 455 93 10 571,.,.

T «T- Zarevo 7,6 22,5 447 89 10 80
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CONCLUSIONS

Thus, the received data evidence, that for years of realization of researches only
the insignificant part of difficult interspecific hybrids has rather low contents of starch
(up to 14%). It confirms special value creation in this respect. Separate forms are
characterized by good transfer ofproperty progeny, that allows to rec01nmend them for
practica! selection use. It first of alI backcrosses: 85.568s9 aud 85.368817. It is
established, that forms with high conteuts ofstarch can be created backcrosses secondary
interspe9ific hybrids (more often) or with use of self-pollination, crossing backcrosses
among themselves. Behind a variation of the contents of starch an years the material
considerably differs among themselves, however at some fanns display of an propety
stably (V = 3% and are lower). The opportunity ofa combination in one form ofthe high
contents of starch and resistance to virus, high yield multitubers resistance ta late blight
and other properties both separately, and in aggregate is proved.
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IMPLICAREA SPECIEI SĂLBATICESOLANUM BULBOCASTANUM
CREAREA UNUI MATERIAL DE SELECŢIE LA CARTOF CU UN
CONŢINUT RIDICAT DE AMIDON

Rezumat

După o perioadă de cercetare de 3 ani (2000-2002) am determinat perspectiva de
alocare a formelor cu conţinutridicat de amidon dintre hibrizii interspecificiîncrucişaţiai
cartofului cu participarea speciei sălbatice din Mexic Solanum bulbcastanum Dun.
Prezenţa materialului cu conţinutmare de alnidon este mai importantădecât la cele mai
bune soiuri standard în toti anii de studiu, ceea ce delnonstrează valoarea ridicată a
acestor hibrizi. În acelaşi timp, doar un număr lnic din fornlele create (7,5 - 12,2%) au
un conţinut de de amidon de 140/0 sau mai nlic. Baza genetică diversă a materialului
creat a pennis alocarea hibrizilor prin combinarea conţinutuluide amidon cu alte proprietăţi

.agronomice, de exelnplu: rezistenţa la bolile virotice, productivitatea, posibilitatea de
vânzare, numărul de tuberculi per plantă şi altele.

Cuvinte cheie: cartof, conţinut de mnidon, hibrid interspecific, caracteristici
agronomice.

Tabele:

1. Distribuţia hibrizilor interspecifici după conţinutul de amidon;
2. Distribuţia nlaterialului după rezistenţa la boli, dăunători, şi după conţinutul de amidon;
3. Caracteristicile agronomice ale hibrizilor interspecifici cu conţinut ridicat de amidon.
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REZUMAT

În lucrare se prezintă date privind calitatea culinară şi potenţialulproductiva opt
soiuri de cartof (româneşti şi străine), cultivate la Braşov, în perioada 1997-2002, cu
încadrarea soiurilor pe categorii de folosinţă şi evidenţierea diferenţelor calitative şi

productive dintre soiuri în funcţie de condiţiile clinlatice din anii de cultură.

Domeniul calităţii fiind.foarte vast, nu vom putea epuiza toate aspectele. Ne vom
referi numai la: calitatea culinară (încadrarea soiurilor în grupe de folosinţă),pretabilitatea
la industrializare (culoare, randamentul de obţinerepentnl chips) şi productivitatea soiurilor
luate în studiu.

Clasificarea pe grupe de folosinţă (consum, industrializare, fiuajare), are
drept scop evidenţiereasoiurilor cu însuşiri valoroase şi astfel orientarea producţiei spre
segmentul de piaţă corespunzător.

Cuvinte cheie: cartof, soi, condiţii climatice, productivitate, calitate culinară,

calitate chips.

Termenul de calitate la cartofcuprinde totalitatea însuşirilor fizice, chimice, culinare
şi se raportează atât la pretenţiile consumatorilor cât şi la destinaţia producţiei. După

Organizaţia Mondială pentru Standardizare (180) calitatea este definită ca totalitatea
însuşirilor şi caracteristicilor unui produs care are capacitatea de a satisface cerinţele

dorite sau implicite (www.iso-9000-2000.com).
În general, atributele calitative sunt clasificate astfel:
- externe (aspect, consistenţă, defecte);

interne (miros, gust, textură);
- ascunse (stare fitosanitară, valoare nutritivă, siguranţă alimentară).

Atributele calităţii externe joacă un rol important în decizia consumatorilor de a
alege. Împreună cu însuşirilecalităţii interne determinăacceptarea produs. Cel de­
al treilea tip de atribute este mai greu de măsurat şi ajută la diferenţiere (Kramer şi

1970; Pattee, 1985; Shewfelt, 1987).
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Referitor la cartof, calitatea este exprilnată în funcţie de caracteristici
principale:

- calitatea fizică (cuprinde însuşiri legate de formă, culoare, vătămări,

boli, care determinăaspectul tuberculului în general);
- calitatea culinară şi tehnologică (cuprinde însuşiri de comportarea

tuberculilor la fierbere şi prăjire);

- valoarea biologică (compoziţiachimică).

Importanţaacestor însuşiri variază în funcţie de scopul de folosinţă. Astfel, pentru
industrializare ponderea mai mare o au următoarele caracteristici: defectele, vătămările
interne, înverzirea, înnegrirea enzilnatică, substanţa uscată şi cantitatea de zahamri
reducătoare, în tilnp ce pentru consulnui direct au o ilnportanţă majoră următoarele

aspecte: defectele, vătămările externe, înverzirea, valoarea nutritivă, înnegrirea după

gustul (Dale şi Mackay, 1
Textura poate fi consideratăuna dintre cele luai importante calitative in

ceea ce priveşte cartoful de conSUITl. Textura este un telnen complex şi se la:
făinozitate, umiditate, sfărâlnare la fierbere, consistenţă, structura amidonului.

Definirea noţiunii de calitate la cartof este strâns legată de valorificare. De aceea
este esenţială cunoaşterea cerinţelor calitative şi clasificarea soiurilor pe grupe de
folosinţă, pentru a răspunde exigenţelor consumatorilor legate în principal de aspect, '
calitate culinară, sensibilitate la înnegrire.

MATERIAL ŞI METODĂ

A fost luat în studiu un nUlnăr de opt soiuri de cartof (cinci româneşti şi trei
străine), aparţinând grupelor de precocitate: timpurii-semitimpurii (Ostara, Roclas,
Christian, Dacia) şi semitardive (Amelia, Nicoleta, Desiree, Sante), cultivate la Braşov
şi analizate în perioada 1997-2002.

Datele meteorologice (regimul ternlic şi pluviometric) au fost înregistrate la
LC.D.C.S.Z. Braşov (tabelul 1). Clilnatul zonelor lnontane din România este răcoros

şi cu precipitaţiibogate. Condiţiile întâlnite aici sunt favorabile culturii cartofului, care
necesită o sumă a precipitaţii lor de cca. 600 lnm anual şi tenlperaturi de 19 - 21 °C
pentru creşterea părţii aeriene a plantei şi 16 17°C pentnl creşterea tuberculilor.

Datorită condiţiilor ecologice specifice zonelor montane, este posibilă evitarea
stresului hidric şi termic, degenerarea fiziologică fiind redusă la minim. Altitudinile
mari şi prezenţaunor bariere naturale, care crează condiţii de izolare a culturilor,
şi răspândirea bolilor virotice.

Capacitatea de producţie a soiurilor analizate s-a determinat prin ............."...".."..,....
tuberculilor de cartof recoltaţidin câlnp.

Analizele de calitate culinară s-au realizat organoleptic, aprecierea indicilor de calitate
făcându-se după sistenlul de notare propus de: Lugt şi Goodijk, 1959 (tabelul 2).

Anale 1.C.D.C.SZ.



VaIlatJla unor COil:ldllt!1 climatice

Lunile
min

13.3 15.8

73.1
4LJ
5lUll
34.0

Culoarea: alb =

VOL.XXXJ

tăierea

.•",1 ........"... ""',...""'.11 smnHIS'Ul!UI de apă,

elllDJ1]larf~asurplusului

85



Mihaela PRODAN, Alina ISTVAN, Maria IANOŞI

7 -7,5 = A
7,6 - 10,0 = AlB
10,1 - 12,5 = B
12,6 - 15,0 = B/C
15,l-17,0=C
17,1 - 20,0 = C/D

Pe baza multiplelor însuşiri calitative, cartoful prezintă 4 clase de calitate:
Clasa A - cartoful pentru fierbere. Tuberculii nu se sfărâmă la fiert, sunt consistenţi,

destul de umezi, iar structura mnidonului este fină.

Clasa B - cartoful pentru salată. Nu se sfărâmă la fiert, sau crapă numai puţin, este
consistent, uneori umed, iar amidonul are o structură fină.

Clasa C - cartoful făinos, pentru piure. Tuberculii sunt făinoşi, crapă la fiert, au o
consistenţă redusă, sunt uscaţi, iar structura amidonului este destul de grosieră.

Clasa D - cartoful pentru industrializare. La fiert tuberculii se sfărâmă complet,
consistenţa este foarte redusă, sunt uscaţi, iar amidonul are structură grosieră.

Datele obţinute au fost prelucrate şi interpretate statistic.

REZULTATE ŞI DISCUŢII

În unna studiilor efectuate s-a evidenţiat o variaţie a însuşirilor calitative analizate şi

a capacităţii de producţie, atât între soiuri, cât şi în cadrul aceluiaşi soi, în funcţie de
condiţiile climatice ale anilor de cultură.

Capacitatea de producţie

Producţia medie a variat în cei şase ani între 18,8 t/ha (Ostara) şi 29,6 t/ha (Dacia),
cu valoarea minilnă înregistrată la soiul Ostara (7,0 t/ha) în anul 2000 şi cea maximă

obţinută la soiul Nicoleta (41,1 t/ha) în anul 200 1. Menţionăm că anul de cultură 2000 a
fost un an deosebit, caracterizat prin temperaturi excesive şi precipitaţii reduse.

Tabelul 3
Producţia înregistrată la cele opt soiuri în perioada 1997 - 2002

Soiul
Productia Hiba)

1997 1998 I 1999 2000 2001 2002
Soiuri timIlurii si semitimnurii (70 - 100 zile)
Ostara 187 23 O 265 70 21 2 163
Roclas 273 J9 1 410 119 246 27 O
Christian 20.8 W 304 112 28.1 259
Dacia 227 283 362 118 38.3 401
Soiuri semitardive (100 -110 zile)

, Sante 275 31 5 405 134 30.9 22.2
Desiree 215 276 358 173 273 216
Amelia 25 O 28 O 34 1 158 358 224
Nicoleta 226 29 1 369 134 41 1 293
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Calitatea culinară

Complexitatea, dar şi caracterul al fac ca aceastănoţiune

să se preteze cu greu la un studiu direct. Este necesarăo corelare cu o însuşire ce
poate fi determinatăobiectiv. Am în acest caz de amidon. Astfel, s-a
observat faptul că sIarâmarea se corelează cu: consistenţa, făinozitatea,

structura amidonului şi C011ţU1Ul:llll

Tabelul 4
Matricea de corelaţie a indicilor de ""'U.AiI.U~,"" ...."d..,'","',.ii1 ŞI [erm(JI!OI~ICa la soiurile studiate

(n=24)
--

Sfărâmare Consistentă Făinozitate Stmct. amidon Amidon %
Sfărâmare 1000 0.759*'" ().SUC"" 0.77"/" 0.670....

Consistentă IJ)OO 0.749'" 0.770"'" 0.719**
Făinozitate 1.000 0.935"'" 0.790:--
Struct. amidon 1.000 0.797'*
Amidon % i 1.000

** corelaţie semnificativă (0,01%)

Aceste relaţii între calitate ....~~II1in'''....,. t-r.,.hu""" în contextul fenomenelor
ce au loc în timpul fierberii. f-"""-h,,,';',1 este complei:ă şi inclUde

o serie de procese interne: degradarea v"""...,!:-""..... CeJlUl(m~ permeabilizarea lllembranelor
celulare, schimbul ionic~ şi colah., 1993). Aceasta
din urmă este puternic corelatăcu (Ludwig şi colah.,
1978). Soiurile: Ostara, şi AlB, fiind pretabile

pentru fierbere şi salată.

Încadrarea soiurilor in funcţie de condiţiile

climatice. Putem susţine această atlnnlaţle M ..........LIJUI-".J...l ......UClIJl.... comportamentul la fierbere a
soiurilor: Christian şi Amelia. în s-a încadrat în clasa de
calitate AlB, cu specificarea că acest an a ce într-un an normal

din punct de vedere (1998), clasa A de calitate.
Soiul Amelia a corespuns în clasei anul 1998, s-a încadrat

în clasa B de calitate. Aceasta arată că a soiurilor studiate în clasele
de calitate AlB sau B, în se deplasa spre clasele
învecinate la soiurile cu mare a caracterelor culinare.
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Soiul
Producţia tlha Amidon % Randament chips % Culoare chips Clasa'"

min max med CV% miu mu med CV% Miu ma" med CV% min ma" med CV% min ma" med CVII/Il
Soiuri timpurii şi semitim:mril (70 • 100 zile)

Ostara 7,0 26,5 18,8 36,0 12,0 17,0 14,0 17,1 23,5 30,0 27.,5 8,3 7,0 7,5 7;1. 3,6 6,9 10,0 9,0 13,9
Rodas 11,9 41,0 28.,5 37,3 14,0 18,0 16,4 9,9 25,5 34,0 30,9 10,2 7,0 8,0 7,8 5,4 8,5 12,5 10,3 16,5
Christian 11,2 30,4 23,5 29,2 13,0 16,0 13,9 8,0 19,5 31,0 27,3 15,2 6,0 8,0 6,9 11,5 7,5 9,1 8,5 8,3
Dacia 11,8 40,1 29,6 36,9 15,9 20,0 17,7 9,8 27,0 32,0 30;1. 7,4 8,0 9,0 8.,5 3,7 7,5 13,5 10,1 24,2

MEDIA 25,1 (CV=37,8%) 15.,5 (CV=15.2%) 29,0 (CV=II.3%) 7,6 (CV=10.2%) 9,5 (CV:=18.2%)

Soiuri semitardive (100. 110 zile)
Sante 13,4 40,5 27,7 33,3 14,0 20,0 16,2 13,2 24,5 30,0 27,7 9,3 7,5 8,0 7,8 3,3 9,1 14,5 11,6 16,3
Desiree 17,3 35,8 25,2 25,8 12,4 19,0 14,7 16,0 23,0 30,0 27,6 9,5 7,0 8,0 7,7 5,3 8,5 11,0 9,9 10,1
Amelia 15,8 35,8 26,9 27,8 14,0 21,0 16,6 15,1 25,5 30,0 27,8 5,6 7,5 9,0 8,0 6,9 10,0 12,5 11,0 10,5
Nicoleta 0,4 41,1 28,7 34,6 15,8 23,0 18,5 15,8 27,0 35,0 30,2 9,8 8,0 8,5 8,3 3,3 11,0 15,0 12,2 12,4
MEDIA 27,1 (CV=29.3%) 16,5 (CV=16.4%) 28,3 (CV=9.0%) 7,9 (CV=5.4%) 11,2 (CV=14.1%)

Comportarea soiurilor de cartof în perioada 1997-20025 la Braşov

23
ţ-.

~
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Clasa· AlB = Ostara, Christian, Desiree;
B = Sante, Roc1~$; Dacia, Amelia, Nicoleta,

Tabelul 6
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Calitatea tehnologică

În prezent există o preferinţă în creştere a consmnului de produse industrializate
cartof, care sunt gustoase~ hrănitoare şi mai uşor de preparat.

Pentru calitatea tehnologică s",au unnărit: randamentul de obţinere pentru chips şi

culoarea produsului finit. Calitatea cartofului, ca materie primă, este esenţială pentru
obţinereaunui randmnent bun şi a unei culori atrăgătoare.
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Randamentul de prelucrare a soiurilor studiate a fost de cea. 30 %. Conţinutul în
anlidon este corelat direct cu un randament eficient.

Fig. 2 Corelaţia dintre conţinutul de mnidon şi randament

Un conţinut ridicat de mnidon determină realizarea unui randament sporit de
prelucrare, de aceea în procesul de fabricaţie sunt preferate soiurile cu un conţinut ridicat
de amidon. Soiurile: Sante, Roclas, Dacia, Amelia şi Nicoleta aparţin clasei de calitate B,
fiind recomandate pentru salate şi chips.

Factorul hotărâtor în alegerea soiului îl constituie culoarea produsului finit. Culoarea
chips-ului este direct influenţată de cantitatea de zaharuri reducătoare din tubercul.
Acestea, prezente într-un procent 111ai ridicat, conferă o culoare neplăcută, brună, respinsă

de consumatori, care preferă o culoare aurie.

90 Anale l.C.D.C.S.Z.
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QUALITATIVE EVALUATION AND PRODUCTION STRUCTURE OF
SOME POTATO VARIETIES UNDER CLIMATIC CONDITIONS
SPECIFIC TO BRAŞOV AREA

Abstract

The paperpresents information regarding the culinary quality and the yielding potential
of eight Romanian and foreign varieties ofpotatoes cultivated in Braşov between 1997
and 2002. The potato varieties are c1assified into categories of use and the differences
alnong the varieties are pointed out, as far as quality and production are concemed,
depending on the weather conditions during this period.

Since the quality field is extrelnely wide, we will not be able to exhaust all the
aspects. The subjects dealt with herein are only the culinary quality (classifying the
varieties into categories ofuse), the suitability for industrial processing (color, chips obtaining
efficiency) and the yielding of the varieties under research.

The classification into categories ofuse (consUlnption, industrial processing, seed,
fodder) has in view the pointing out the varieties with valuable qualities and, therefore,
the directing of the production towards the proper lnarket segment.

Keywords: potato, variety, weather conditions, yielding, culinary quality, chips quality.

Tables:

1. Variation ofSOlne c1ilnatic conditions between 1997-2002 in Braşov;

2. Assessment schelne ofpotato culinary quality;
3. Yield ofthe 8 potato varieties between 1997-2002;
4. Correlation lnatrix of culinary and technological quality indices in the studied

varieties;
5. Starch content variation in dependence of clilnatic conditions;
6. Behaviour of potato varieties between 1997 - 2002 in Braşov.

Figures:

1. Variety clssification acoording to the quality;
2. Correlation between starch content and chips obtaining efficiency.

92 Anale I.C.D.C.S.Z.



VARIETY
ASSESSMENT?

W. REUST, T. HEBEISEN!,T. BALLMERI
Agroscope RAC Swiss federal research station, Case postale 254,

CH-i260 Nyon 1, SwitzerIand
lAgroscope FAL Reckenholz, Swiss federal research station and CH-8046

Zurich, Switzerland
e-mail: wemer.reust@rac.admin.ch

SUMMARY

New processing varieties like Panda, and others reveale0
lower acrylamide content in crisps and Frel1ch ta content ofreducing
sugars. N fertilization did not influence tlIe content in crisps in both seasons.
Farmers will expand'their production areas these vmieties al the same tilne
redudng considerably the exposure of Swiss consumers ExceUent raw
material for processing wiU become even
processing techniques may result in Ch;:ln~;ea

Several Acrylamide projects in Switzerland lnay COli1S1lJer'aOj[e
consumer's exposure to this harmful food CO]lltalrunmlt
consumer acceptance of potatoes in the future.

INTRODUCTION

Acrylalnide has been detected by the Authorities during the
spring of 2002, mainly in roasted and fried and cereaI products. harmful
product is formed by high temperature 1200 in potato crisps
French fries and Rostis (hash brown). It 18 the reduction process of
the asparagine, prOlnoted by reducing sugars like fructose and during the Maillard
reaction. The concentration ofthese sugars depends largely on the potato variety, growing
conditions, maturity, as well as the storage conditions. COlnplex interactions between an
these factors may reduce homogeneity in the raw material.

The aim of this research is to lninimize content in roasted and fried
potato products prepared in households and companies, by using suitable
varieties and storage conditions. Reducing sugars are key components for browning
reactions and the development ofthe typical roasted but also for the formation of
acrylamide. Growing conditions influence internal quality, aud low temperature
storage increases reducing sugars content nlarkedly.
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MATERIALS AND METHODS

Trials ofpotato varieties are located in the lnain growing regions ofSwitzerland and
were used as raw material for the experilnentation. Tubers of ware and processing
varieties were sampled frOln two locations after harvest and stored at 8-90 C, as usual
for processing. Two samples of 15 graded tubers per variety have been analyzed for
reducing sugars, fructose, glucose and the arnino acids asparagine and glutarnine.
Acrylamide has also been detennined by the laboratory on the same samples after
processing French fries, Crisps and Rostis, in autumn and spring using GC-MS­
methodology.

RESULTS AND DISCUSSION

There was a good relationship between the crisps frying test (coloration) as used
for processing potatoes by the processors, and acrylamide content in the products (Fig.
1). Clear golden crisps gave the lowest and dark brown crisps gave the highest acrylamide
contents. Reducing sugars content varied about 0,2 g/kg fresh matter up to 10 g/kg
depending an the variety and storage telnperatures. One grq.m per kg Of less reducing
sugar content resulted in bright chips, while the acrylamide content was about 500 mg/kg
or less. Sugar contents of 10 g/kg produced dark chips with acrylmnide contents ofabout
3000 mg/kg. Of course, there was an important and consistent variability in reducing
sugar contents between varieties, whereas processing and table varieties did not
significantly differ in their asparagine and glutarnine content. Processing varieties are
selected for their low content in reducing sugars, while table potatoes may have higher
contents. However, some of the lnore polyvalent varieties such as Agria and Victoria,
also have very low sugar contents. Highly dehydrated products such as crisps (Fig. 2)
also have higher acrylamide contents than French fries (Fig. 3) or Rostis. The objective
ofaur Federal Health Authorities is to reduce the whole acrylamide intake, this means in
the future ware potatoes should also have low reducing sugar contents. Different leve1s
ofnitrogen fertilization did not influence acrylamide content in crisps.
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Temperatures for handling and storage after harvest are very To maintain
low sugar content, most varieties should be notlower than 7-80 C, but there are
also some cold tolerant cultivars which can be term at 40 C.
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- UN NOU CRITERIU PENTRU SELECŢIA

SOIURILOR?

Rezumat

Noile soiuri pentru industrializare precum Panda, Lady Claire, Markies şi altele, au
prezentat un conţinut mai scăzut de acrilamidă la chips şi pommes-frites datorită

conţinutului mai scăzut de zaharuri rcducătoare. Fertilizarea cu azot nu a influenţat

conţinutul de acrilamidă la în ambele sezoane de cultură. Fermierii îşi vor extinde
suprafaţa de cultură cu aceste şi în acelaşi timp se reduce considerabil expunerea
consumatorilor la acrilamidă. Rolul materiei prinle de calitate excelentăpentru

va şi mai important, deoarece 1110demizarea tehnicilor de prelucrare
poate avea ca rezultat creşterea calităţii produselor (de ex: albirea chipsurilor). Mai
nlulte elveţiene privind acrilamida contribui considerabil la minimizarea

la acest contaminant alimentar periculos şi, de aselnenea, la
menţinerea şi în viitor a cartofului alimentele preferate de consumatori.

Cuvinte cheie: prelucrare, calitate

H.,-"nUiH. dintre culoarea chipsului şi mostre de chipsuri din diferite
tuberculi în 2002 şi respectiv 2003; deviation medie ± standard din

2 mostre ţinute la 170°C la începutul şi la sfârşitul perioadelor păstrare (nUlIlăr=8

mostre per culoare şi an
2. de acrilamidă al chipsurilor din difel~ite soiuri din tuberculi recoltaţi în
şi respectiv 2003, deviation medie ± standard calculată pentru 2 locaţii, 2 date de

prelevare (timpurie, în tinlpul perioadei de păstrare) şi 2 mostre per dată, ţinute la
lnllill;ar==(S mostre per soi şi

4. Conţinutul de acrilanlidă al pOl1unes-frites din diferite soiuri din tuberculi recoltaţi
în 2002 şi respectiv 2003, deviation 111edie ± standard pentru 2 locaţii, 2 date de prelevare
t1rrlnl1'rlp târzie în tilnpul perioadei de păstrare) şi 2 mostre per dată, mostre pre-prăjite

timp de 4 minute şi prăjite la 170 ac tilnp de 3 minutes, (număr=8 mostre
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In Research Center EVIKA we are preserving varieties as meristemplants
in vitro in slow-growth conditions. AH accessions n",~>C'"""xT",,1i in vitro are disease-free
and are tested on virus infection for severa! times. there are
varieties, breeding material, land-races and 574 in vi/ro genebank.
Slow-growth nlethod slows the development and limits the """""Yth''''''ofnecessary
sub-eultures.

.. aim of our research was to study the influence of some medium components
together with temperature and light reduction on the growth of and
extent of the sub-culture interval. The EVlKA potato propagation nledium was
used as control. The medium components - nitrogen, kinetin sucrose -
were added the propagation mediunl. The and preservation
were carried out in two different temperature and conditions. Explants regeneration
lasted 2 weeks in following conditions: 16hJ22...24°C/2,4 Klux and 8hJ18...20°C. Afier
regeneration the plants were placed into preservation conditions (l6h/3 ...4°CI1,2 Klux
and 8h/3 .. .4°C) for 40 .. .42 01' 87...89 days. In the test the following morphological
characteristics ofplant were evaluated: height of plants~ number of internodes; number
ofroots and length ofroots. 4 varieties with different in vi/ro behavior involved in tests.

Conclusively it was evident that by changing the mediu111 composition, lowering
temperature and light intensity and increasing preservation duration there was no negative
influence on plant regeneration or morphological characteristics. Modifying EVlKA potato
propagation medium by adding kinetin 0,2...0,3 mg/l, sucrose 20 g/l and KN0

3
4,0 git and

maintaining plant material at the temperatures 3..Aoe, 16h18h, 1,2 Klux, the sub-culturing
interval can be extended up to 100 days.

Keywords: in vitro multiplication, meristemplants, medium.

INTRODUCTION

Due to the changes in environnlental conditions the highest losses of biologica!
diversity are proposed to vegetatively propagated species. Potato is vegetatively
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lntlirlem~e of culture medium c0mpr~sition r~n "in varieties ...

AND METHODS

1999... 2000. Potato
UH•..,JlJl. ..'...... material.

Tests were carried out in Center EVIKA
.. LlL'...., ....,L~J .. 'uau'Cl maintained ai EVIKA gene bank were used as

patata was as ~V"".L'U".

+ sucrose

- EVIKA propagation un.,'U"'U,'"

KNO~ 2
j

CI

C3­
C4 - Control + KN0

3
2 g/l + kinetin

C5 - Control + KN0
3

2 g/l + kinetin 0,3
- Control + KN0

3
2 gll + kinetin

regeneration and nrţ"c"'r~

light and conditions (table
dark) was the same in aH 3 occasions. JLU'-/-"'<4,U"U' .."'{l'''''... '''..".'t'''-" ....

regeneration the plants were into
Before planting into plastic ro11s the

plant were evaluated: number
roots. were 4 varieties with ri.+'1-"",-,,,".... 1-

'Varajane kollane', 'Ants\ "Saturna', "Berber'.

Table 1. The plant regeneration and nrf',"pr'U":1ITH
r 1.n conditions

In ta homogenize the initial material
<'1"'JIYlrc>,r1 three weeks before the tests.

at the beginning 20 mlcrc'cuttnlgs
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Table 2. The time schedule of the in vitro tests
,

Preservation treatment
Action 1 1 H i nI
Cultivation of microcuttinl!s 05 ...07.05 03 ...05.04 14... 16.02
Plants into preservation conditions 19... 20.05 17... 19.04 128.02...02.03

1

Preservation oeriod (davs) 6...7 I 40.. .42 87...89
Plantinl! into olastic rolls 26 ... 28.05 26 ... 28.05 26...28.05
Time (days) from cuitivation of micro- 20...22 53...55 100... 102
cuttinl!s until olantina into olastic mlls

RESULTS

In our preliminary study the effectiveness of the rapid propagation ofpotato plants
in vitro the regeneration ofplants was influenced by the cOlnposition ofmedium and by
the genotype (Kotkas, 1994). To supply seed potato growers with healthy initial seed
material the large number of in vitro plants are needed in a short period.

Preservation of potato varieties in vi/ro has to guarantee that the development of
plants is inhibited but the morphological characteristics are preserved. Minimizing the
number of sub-cultures by extending the interval between sub-culturing can do it.

In this work some plant 1110rphological characteristics - the height of stems, the
number of intemodes and roots and the length of roots depending on the composition of
medium were studied. Also the influence ofplant preservation conditions and preservation
duration on the plant morphological characteristics was tested.

The height of stems was significant1y influenced by the content of medium. It
decreased in aH tested media compared with control (C 1) (figure 1). The height ofstems
was more influenced by kinetin (C5, C6) than by potasSiUlTI (C2) or sucrose (difference
between C5 and C6).

The height of stenlS was significantly inf1uenced by the preservation conditions,
increasing in treatments II and III compared with control 1. The plants were preserved
at the temperatures 3 .. .4cC for 53 ... 55 (II) or 100 ... 102 (III) days. During the
preservation the development ofplants was not cOlnpletely inhibited. The height ofplants
was higher when the preservation duration was longer.

e 9 ..........-.-----~.-------------------­
~

e 8
~
<Il
~

Q 7
.::
M

~ 6
CI C2 C3 C4 C5 C6

100

Mcruum

Figure 1. The average height of stems depending on medium content
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charaeterizes the plant propagation rate. The plant
..-'-'AL .."" ..." ...' ..... ta the number of euttings and intenl0des. In our previous
'VI-""'F".<U'u'U methods the number per plant was influeneed

and propagation medium (Kotkas, 1994).
In this study we aceounted the intenl0des with the minimum 5 mm distance between

case ofshorter internodes it is eomplicated to obtain euttings with optimal size
propagation. The nunlber of intemodes per plant was influenced by

,Lu...' ....n.uAJ., preservation cOllditions and duratioll. In tested media the number ofintemodes
de(:;rease~d compared with control medium The average number per

l-\""iT""'''''" the cultivars and was 1110Stly the mutual influenee of
kinetin and potassium. The preservation eondition affected the number of intemodes as
well.

There was a positive cOlTelation between the of plants the number of
lnllemOQ(~san preserved plants but not on control plants. Higher plants had more intemodes
(table 3). kind of eorrelation was not found bctwecn different media.

In II preservation treatnlent the ofstelTIS inereased, depending an variety,
from 0,6 cm ('Berber') ta 1,5 Cfi In the III preservation treatment the height
of stems increased, depending on variety, fronl 1 CITI ('Satuma') to efi

extended in vitro the height stems of the variety
increased more eompared with other varieties.

3. The height ofstems and the ofinternodes depending an J)reservation
treatment

The distance between the intenlOdes (the height ofstems / the number ofintemodes)
eharaeterizes the 10catiol1of leaves on the stern and the height of stern cuttings. The
longer the distance between internodes is the rarely the leaves are and the longer the
stern cuttings are.

The distanee between the intenlodes ofthe varieties 'Varajane kollane' and 'Ants'
was longer in control medium CI (1,28 efi and 1.34 em) and shorter in medium C6 (1, Il
em and 1,05 cm). The distance between the intemodes of the varieties 'Satuma' and
'Berber' was longer in lnedium C2 (l CITI and 1,27 elll) and shorter in medium C5
(1,08 efi 'Satuma') and in 111edia C5, C6 (1,11 ern "Berber').
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By extended preservation period the height of stems increased. At the sarne
time the distance between the internodes ofvarieties 'Ants' and 'Saturna' increased
but varieties 'Varajane kollane' and 'Berber' decreased.

The number of1"oots characterizes the quality of root systern and rooting ofplants
in plastic roll and in field conditions. KN03 (C2) and kinetin (C3) separately reduced the
number of roots per plant (figure 2). Mutual influence of KN0

3
and kinetin (C4, C5)

increased the same characteristic. The best rooting was obtained when sucrose together
with KN03 and kinetin was added into medium (C6).

The preservation conditions and duration had significant influence an the number of
roots per plant. By increasing the preservation duration the number of roots increased.

The number ofroots per plant ofthe varieties 'Varajane kollane' and 'Ants' was
more influenced by the preservation treatment than by the medium. The number ofroots
per plant of the varieties 'Saturna' and 'Berber' was more inf1uenced by the medium
than by the preservation treatment. The nUlllber of roots per plant of an varieties was
more influenced by the medium and preservation treatments than by the mutual treatment
ofmedium and preservation conditions.

tIl
6.5

Q
Q

6'"....
Q

'" 5,5Il.>
,.Q

5
:1 5c:
Il.>

.::::
~ 4,5

Ci C2 C3 C4 C5 C6

Medium

Figure 2. The average number of roots depending on medium content

The length ofroots is important characteristic in the rapid propagation period ofthe
initial seed production material and in growing the first tuber generation in the field. In
vitro preservation the number of roots is l110re valuable characteristic than the length of
roots,

The length ofroots depended significantly an the medium content. Kinetin (C3) and
kinetin + KN0

3
(C4, C5) decreased the length of roots (figure 3). In the case of high

concentration ofkinetin (C4, C5) or kinetin con1bined with sucrose (C6) the plants had
short intemodes of dark green color and many roots, In control (CI) and in 'media with
KN03 (C2) plants were stretched out, had long internodes and paIe tip-leaves. In an
treatments, except control, there was a negative correlation between the number of
roots and the length ofroots (figure 2 aud 3).
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Influenee uf eulture medium cumpusi/irA1 (111 "in vi!p>" preserva!iCJl1 c/pCJ!at(.t varieties

CI C2 C3 C4 C5 C6

Medium

Figure 3. The average length ofroots depending on medium content

The length of roots of alI cultivars depended significantly on the preservation
treatment. The number and length ofroots increased by extended preservation period.
Preserving plants at the tenlperature 3...4°C up to 100 days did not influence the
number and length of the roots negatively.

It was evident that by changing the mediulTI composition, lowering temperature
and increasing·preservation duration there was no negative influence on plant
regeneration or morphological characteristics. The plant morphological characteristics
were more influenced by preservation temperature and duration than by f,~he medium
components separately.

There was no correlation between earliness of variety and its development in
vitro. First early variety 'Berber' and late variety 'Ants' had short stems and
developed slowly in vitro. Second early variety 'Varajane kollane' and latc variety
'Saturna' were taU, had long homogencous intemodes and big leaves. Tendency
was the same in aH studied media and prcservation conditions.

In the current study the plant sub-culturing intervals varied from 20...22,53 ...55
to 100... 102 days. Kinetin had clearly positive effect on plants' tolerance to low
temperatures and long sub-culturing intervals. During the long preservation period
the plants grown without kinetin (CI, C2) became elongated, tip leaves turned
yellowish and dropped when plantcd out from test tubes.

The potato plants grown in 11lediulll with highcr concentration of kinetin (C5,
C6) had more short internodes and snlaller leaves. The roots located close to medium
surface and some roots were regenerated outside medium, especially in the case of
'Berber'. Also 'Berber' had callus on leaves and on stern. It is known that the
appearance ofcallus is connected with the physiological changes caused by changes
in environment (Benson el al., 1989). It nleans the variety 'Berber' is more sensitive
to lower temperatures than other tcsted varieties.
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In
1'A",,'v',l-tr.,.-, but root rr\'f"Yn'.lhr,n

bc onc of thc .'r'"Ul'''

Thc cHeet of kinetin on ,·a,,"ana..~.br.~,

meristems Musahige, 1 1980) and TAl"rY'I':]'!'"l

in vi/ro (Mondolini el al., 1993) is well documented. In bIue light the kinetin incrcased
the total weight of plants and root/shoot ratio (Aksenova et al., 1994).
HU.ILU",'-"J", and appear to be controlled by coordinated participation
enaOgell0l1S plant hormones the carly events leading ta tuber development in
vitro (Escalante, Langille, 995).

According an Dur results the addition ofkinetin together with higher concentration
of KN03 to the nledia had a beneficial cffect on the of plant development
Kinetiin with KN0

3
reduced stem and roots but increased the number ofroots.

With increasing the coneentratioll, kinetiin inhibited growth, compact shoots
with smallleaves and short internodes bcing produced. Rcsponse of individual varieties
varied somewhat while the growth trcnds mentioned above were consistent for alI
varieties.

The plant morphological characteristics and sub-culturing interval were more
influenced by preservation tempcrature, intensity and duration than by the medium
components separately. The height of plants was higher with more intemodes when
preservation duration was longer. The nUl11Der and length of1'oots increased by extended
preservation period.

Low temperatures sIow the growth and developnlent in a natural way, and Iimit the
necessary sub-cultures (Dodds et al., 1991). Reducing light intensity also affects growth
rate by reducing photosynthetic requirements aud therefore metabolislTI (Westcott, 19S1).

The protocol for mediun1-term in vitro conservation ofthc potato collection at CIP
is as follows. Accessions are conserved in a conservation InediUln containing 4% sorbitol
at a temperature 6... SoC, and light intensity 1000 lux (Harding, 1994). After several
years in vi/ro culture, plants can recover normal growth after one ar two sub-cultures
propagation media.

In this work the plants werc prcservcd at the temperatures 3...4°C and light intensity
1200 lux for 53 ... 55 Of 100... 102 days. The trcatment storing plants at 3 .. AOC was
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CONCLUSIONS

diffcrent mcthods
Inalna:gCrncIlt and of genetic
achievemcnt aud 18

of potato genetic
technique.

3aVaJ1Cf:o. state of development aud
smapllCllty and practîcality are

storage healthy germplasm
redlucmg tiine aud costs for mainteuance. And

dls,em;c-1ree conditions. However,
...n'lIC''''''·'''''-:'~'I1'1n H~C[]lnH~U{~S arc cunently used to the limited

arc little known and partly because

1. AU tested nlediunl COm[~Olllents

characteristics of plants. Kinetin had a

VOL. XXXI

an inf1uence on the morphological
cfIcct than potassium Of sucrosc. In
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up to 102 days.
Dur fU11her ""L>.~''-'A'cAU'''''.LHU will concentrate on research of medium components

the optilnunl regeneratioll of ll1aterial for preservation. Probably the
lTIOst step the whole process that needs

acclin1atization before and/or before

the Estonian Science Foundation (grant No 4729)
of Agricultural Genetic Resources are gratefully acknowledged.
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INFLUENŢA MEDIULUI DE CULTURĂ ASUPRA
CONSERVĂRII IN VITRO A SOIURILOR DE CARTOF PRIN

Rezunlat

La Centrul de Cercetare EVIKA se conservă soiurile de cartof ca nlcristeme in
vitro în condiţii de creştere încetinită. Toate plantele conservate in vitro sunt libere de
boli şi sunt testate contra virusuri lor de mai multe ori. La ora actuală există417 soiuri de
cartof, material pentm ameliorare şi o bancă in vitr/'j de gene cu 574 done de mcristeme.
Metoda creşterii încetinite diminuează dezvoltarea plantelor şi limitează numărul

subculturilor necesare.
Scopul cercetăriinoastre a fost să studiem influenţaunor elemente componente ale

mediului de culturăalăturide reducerea tcmperaturii şi luminii asupra creşteriimeristemelor
şi lungimea perioadei de subcultură.l\1ediul de propagare EVlKA pentru planta de cartof
a fost folosit ca şi martor. Elementele mediului de cultură - potasiu, azot, kinetină and
sucroză au fost adăugate în lllediul de propagarc. Regenerarea şi conservarea plantelor
s-au desfăşurat la două variante de temperatură şi lunlină. Regenerarea explantelor a
durat 2 săptă!nâni în următoarelecondiţii: Klux şi 8h/18...20°C.
regenerare, plantele au fost plasate în condiţiide conservare (16h/3 .. .4°C/l,2 Klux şi 8hJ
3.. .4°C) timp de 40 .. .4201' 87 ... 89 zile. Au fost evaluate în timpul testului următoarele
caracteristici morfologice ale plantelor: înălţimeapbntelor; numărulde intemodii; numărul
de rădăcini şi lungin1ea lor. Au fost testate 4 soiuri cu cOlllportalnent in vitro diferit.

În concluzie, a fost evident că schimbarea compoziţieilnediului, scăderea temperaturii
şi intensităţii luminii şi creşterea perioadei de conservare nu au avut nici o influenţă

negativă asupra regenerăriiplantelor sau asupra caracteristicilor n10rfologice. Modificarea
mediului de propagare EVIKA prin adăugarede kinetină0,2...0,3 mg/l, sucroză 20 g/l şi

KN0
3

4,0 gll şi menţinerea materialului la tcmperaturi de 3.. .4°C, 16h18h, 1,2 Klux,
intervalul de subculturăpoate fi extins la 100 de zile.

Cuvinte cheie: înmulţire in vitro, meristClT1C, ll1Cdiu de cultură

Tabele:

1. Condiţiile de regenerare şi conservare a plantei
2. Programarea testelor in vitrrJ

3. Înălţimeatulpinilor şi numărul de internozi în funcţie de tratamentul de conservare

Figuri:

1. Înălţimea medie a tulpinii în funcţie de conţinutul ll1ediului de cultură

2. Numărulmediu de rădăcini în funcţie de conţinutul mediului de cultură

3. Lungimea llledie a rădăcinilor în funcţie de conţinutuln1ediuhii de cultură

108 Anale I.C.D.C.S.Z.



RESEARCH

Viive ROSENBERG, KatIin KOTKAS, Marje SĂREKANNO,Peet TALVOJA
Plant Biotechnological Research Centre EVlKA, Estonian Agricultural University

Teaduse 6a, Saku 75501, Harjumaa, Estonia

SUMMARY

The yield, the dry matter and starch content in the morphological
characteristics and disease resistance ofplants than 500 meristem clones of 35
potato varieties has been studied over a long tinle period. In to the field trials the
plants were tested in vitro for susceptibility to ofPhytophthora
infestans (Mont.) De Bary. The biosynthesis PVX and PVM in plant:
ofmeristenl clones was studied as weB. The
clones differed by the yield, starch content, rY\,\t-ni'>nilnn""'''

resistance. The variability in tuber yield was re12~lstere;c1

Keywords: seed potato, meristeln varieties

INTRODUCTION

Meristem method has been used as a for initial seed
material from virus diseases for about 40 years. The t!le following:
a slice of meristematic tissue is cut from tIle bud of a cultivated culture
medium in the conditions that are favorable for the new plant.
The exact method is varying according to the aim treatments
of plants 01' sprouts are used prior the eultivation of like thermotherapy,
chemotherapy, x-rays etc. The eomposition of cuIture medium can vary as as the
size or location lneristem explants. The meristematic can be excised from sprout
or shoot, it can be lateral or

In Research Centre EVIKA a lot of factors that
regeneration ofpotato rneristem plants are studied. As a ofthe IUlll::-Ia.:'LIIl

the technology for virus eradication was created according to which the is
excised only from lateral (or sometimes apical) buds shoot8 of green plants that
have passed through the thennotherapy treatlnent. The optilnal size ofmeristem explant
that guaranteed the highest regeneration percentage and tlIe highest number ofdisease­
free plants was 0,2-0,3 mln. The selection for the best plants starts already on the level
of first regenerants. The offspring ofaH meristem is and propagated
separately, way the meristem cIones are fonned.
production is made, the meristem are in the fields. Simultaneously one
part of each meristeln clane preserved in vitro Rosenberg, 1999).
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The results ofpreliminary trials where seed potato was propagated by conventional
clone method dernonstrated that some meristem clones differed frOln others by their
yield and level ofinfeetion with late blight. The similar information was obtained from the
distriets of Moseow and TOlnsk, where the seed potato propagated in EVIKA was
compared to the potato eradieated in the Researeh Institute of Potato Management in
Russia. These results inspired us to study the eharacteristics of n1eristern clones deeply
and detailed. Thc gaal was ta find out if thcrc was any eorrelation betwecn the
eharacteristies ofmeristcm explant and the yield and/or SOlne other quality ofmeristem
done. Interesting was also to know if the difference between meristem clones was
constant phenomenon or random?

MATERIAL AND METHODS

The cultivatian of meristem clones and preparation of test material
Meristem tissue ofO,2-0,3 Inm in size was cut from apical or lateral buds of green

plants that had passed through 6-8 weeks of thermotherapy treatment. Usually 20-30
explants were cut per variety. The explants were cultivated on modified Murashige­
Skoog mediUln. The plants regenerated within 4-12 weeks. The speed ofregeneration
depended on genotypc, but not always. Fast deve10ped plants with stem-length 8-12 cm
in height and developed root primordial were selected for further studies. Regenerants
with chlorotic and abnormalleaf or stern shape that remained short and did not develop
any roots were eliminated from tests. So the first selection was made at the stage of first
meristem plants. The selected rneristem plants were propagated in vitro by means of
Inicrocuttings. The progeny of each meristem plants was the basis for meristem clone.
A part ofthe meristem clone plants remained in vitro, the others, usually 3 ofeach clone,
were used for virus diagnostics. The ELISA-test was used for virus identification. The
plants that did not react on.ELISA-test were tested onee again by indicator plants. The
double-checked virus-free plants were se1ected for further trials. The plants ofmeristem
clones were propagated in vitro and in plastic ro11s and were used for cultivation offirst
generation tubers in the field.

Methods of field trials

The majority of field trials were conducted in the test field of Research Centre
EVIKA in North-Estonia; some trials were set up in the test fields ofEstonian Agricultural
University in South-Estonia and some in Jogeva Plant Breeding Institute in Central Estonia.

The trials ofjoint Nordic-Estonian Project were organized with one Estonian, one
Danish and one Swedish variety simultaneously in Estonia, Denmark and Sweden. Only
second-generation tubers that were propagated in Finland were used in trials. Every
year a new material of second-generation tubers was planted into fields.

In EVIKA trials the first generation tubers were used for first year trials and every
following year the second, third or fourth generation tubers were used respectively. In
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the first years the trials were set in 4 90 per plot. Later on the trial
lnethods were changed and 40 tubers.were planted per plat.

The same agrotechnical as in production fields were used in the trials.
The potato was fertilized with complex feliilizer 500 kglha. The soil type was different
every year. The planting time depended an weather and varied from May 81h ta 251h as
well as harvesting time - from September 2nd to 20th

• The chemical weed control was
made when needed and potato was hilled up 1-2 tilnes during vegetation period. There
was !lO chemical disease or pest control made in the test fields.

The potato plants were monitored during the whole growing period. The speed and
quality ofelnergence, begimling and intensity offlowering, infection with late blight was
evaluated. In some trials the number of stelns an the plant was counted. The number of
tubers per plant was counted and the weight of tubers was measured at harvesting; 2
months later the dry matter and starch content as weH as the infection with rot diseases
and rhizoctonia was analyzed.

The tests of meristem dones for tolerance to potato late blight

The infection of in vitro plants with pure cultures ofvarious stems ofPh. infestance
was tested in the lab. Pure cultures were cultivated on rye agar and the layer of fungus
was washed with sterile water to make the suspension necessary for inoculation. The
liquid was then filtrated through 2 layers of cheesedoth. The concentration of spores
was determined under the microscope at I20-fold nlagnification. Plants developed in
vitro fronl microcuttings were infected with suspension ofconidia with the ccncentration
of 25-50 conidia at .the field of view of microscope. After inoculation the plants were
maintained in vitro at temperature 20-21 cC, photoperiod 18 hours. The level ofinfection
was evaluated according the scale O... 3 points starting on the 3rd .day after inoculation
until the death of plants. In the field the infection of plants with Ph. infestans and its
developlnent was evaluated according to the seale O...5 pomts. The percentage ofinfection
was calculated according to the special fonnula.

RESULTS AND DISCUSSION

The potato meristem clones have been studied mainly for their agronomic
characteristics. There were the newest but also some of the oldest Estonian varieties as
well as foreign varieties included to the trials. Meristenl clones ofaH varieties varied in
yield but the range ofvariability differed between the varieties (table 1).

The data in table 1 show that the yield of an 16 varieties varied in rather wide
range. Our previous studies had shown that some varieties do not express huge variation
in yield but these results disproved our previous knowledge. For example, 12 fileristem
c10nes out of 13 ofvariety Ando produced similar yield in our earliest studies. Only one
meristem done cultivated in 1978 expressed significantly higher yield potential than the
others. The 17 lneristem clones presented in table 1 were re-cultivated from the last
nlentioned done from year 1978 as mother plant.
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Table 1. The yield variation of potato meristem clones in 1996

Varietv Number of clones
Yield

vmiation

1. Ando 17 30,9 .. .43,5

2. Ants 10 32,4 ... 39,7

3. Berber 15 22,8 ... 39,1

4. Bintie 8 26,4 .. .41,2

5. Eba 11 25,1 .. .46,7

6. Ere 26 26,8 ... 35,0

7. J5geva kollane 11 25,9 ... 35,8 •

8. Kondor 32 28,6 .. .47,4

9. Nicola 22 35,0... 50,4

10. Premiere 9 29,8 .. .43,8

Il. Prevalent 5 32,2 ... 39,6

12. Procura 13 27,2 ... 37,4

13. Sante 8 33,3 .. .43,1

14. Sarme 7 36,5 .. .44,3

15. Saturna 28 32,1 .. .40,0

16. Varaiane
15 24,6 ... 37,5

kollane

Special trials were conducted with variety Eba in order to study the correlation
between the yield and characteristics of meristem clones; and correlations between
characteristics ofmotherplant and progeny meristem clones (Rosenberg, 1995). Variety
Eba was selected to trials because it expressed especially labile and varying properties in
lneristelTI culture in our earliest tests (table 2).
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Table 2. Comparison results ofmeristem clones ofthe variety Eba

Number of
Year of Size of Yield, t/ha

Years of field
clones

cutting meristem cut, average of 3
tests

meristem mm years

295 1981 0,5 28,5
1986. 1987,
1988

3373 1983 0,2 47,5
1986, 1987,
1988

3471 1983 0,5 44,0
1986, 1987,
1988

3373 1983 0,2 36,7
1989, 1990,
1991

996 1986 0,3 24,6
1989, 1990,
1991

999 1986 0,3 23,1
1989, 1990,
1991

1000 1986 0,3 23,5
1989, 1990,
1991

3373 1983 0,2 27,7
1995, 1996,
1997

3373/329 1991 0,3 24,3
1995, 1996,
1997

3373/330 1991 0,3 24,2
1995, 1996,
1997

3373/331 1991 0,3 27,0
1995, 1996,
1997

3373/333 1991 0,3 17,8
1995, 1996,
1997

3373/335 1991 0,3 18,7
1995, 1996,
1997

996 1986 0,3 16,8
1995, 1996,
1997

996/427 1991 0,3 27.3
1995, 1996,
1997

996/430 1991 0,3 17,2
1995, 1996,
1997

996/434 1991 0,3 28,5
1995, 1996,
1997

996/435 1991 0,3 16,9
1995, 1996,
1997

Meristem clone 295 was cultivated from heat-treated plant that was grown frOlTI
the seed tubers received from the Netherlands. All other meristem clones were the
offspring of done no 295. The clones no 996, 999 aud 1000 were the offspring of
selected plant that was characterized by extremely high number of tubers (177 tubers
per plat) in super-elite seed field. The done numbers starting with 3373 and 996 are

VOL. XXXI 113



Vllve lC);)1'-JYbt,f(v, Katrin KUTKAS, Mm:je SA RE'KANNO, Peet TALVOJA

indicating the number of lllother plant the meristems were operated and the clone was
started from.

The results in table 2 are indicating that in every group there are some clones that
are expressing much higher yield capacity than others. There were no clear correlation
between the characteristics of mother plant and the yield of llleristem clone. Even the
progeny ofthe above lllentioned high-yielding plant (117 tubers) produced fewer tubers
than clone 3373. Such kind ofplants with giant yield was found among clones 3373 and
3471 grown in 2,8 ha field. The second-generation meristem tubers were p1anted to that
field. Those 11 plants were characterized with numerous shoots and vigorous growth. At
the harvesting 56-117 tubers were counted per plant.

In order to study the factors affecting the yield capacity of meristem clones the
new nleristems were operated from clones 3373 and 996. The new clones were
propagated and these were compared to the mother plant. For this purpose in vitro
propagated meristen1 plants were transferred to pots ex vitro. Acclilnatized
underwent 7 weeks of thenllotherapy after which the new meristems were cultivated
and well-developed ll1icroplants were selected for further trials.

The data given in table 2 show that yield capacity varied within progeny ofboth
nlother plants. There was no positive correlation between the yield capacity of mother
plant and its offspring. The yie1d ofprogeny of llleristem clone of higher yield - 3373
varied 17,8-27,0 t/ha while that of progeny of llleristem clone of lower yield - 996
varied 16,9-28,5 t/ha. It is reillarkable that the clone no 3373 has retained its high
potential over lllore than 10 years. This fact asserts that the trait ofhigh yield capacity is
persistent.

The yield level was registered to be lower in the last trial series compared to earlier
trials. This was caused by the changes in trial conditions. We had to give over our
previous trial area with better soil conditions and additionally the weather conditions
were not favorable for potato growth in these last years of trial. In the last trial series the
average yield of llleristem clone 3373 was 27,2 tlha and that of clone 996 was 16,8 ti
ha. In the previous years the average yield had been 36,7 and 24,6 t/ha respectively.

OUl' results demonstrated also that there were no cIear correlations between the
size of excised meristem tissue and the yield of meristelll clones. The same can be
said about the location of excised meristems an the shoot. The yield of llleristeill
clones was independent frOlll the fact weather the meristenl was operated from lateral
or apical bud.

During the field lllonitoring it was observed that the plants ofmeristelll clones with
higher yield capacity had more shoots, uniformed bush and lllore intensive flowering
than other clones. The plants ofclone no 3373 emerged earlier, their shoots were stronger
and leaves wider than on other plants. Nevertheless, the differences did not exceed the
parameters of true-to-typeness. It was also assured by the owner of the variety who
visited our fields - Dutch conlpany Agrico.
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and visual ev:alUlauon ofmeristem dones ofvariety Bintje

mf~ns:teln dones of Eba differed also in the terms of starch content.
content of tne seven tested varied from 16,3 to 17,6%. The starch

tnt:.rlC'j-"'.,..... done 3373 was nllinber oftubers per plant varied from
COIU1l1ClOIlS varied according to the 5-point scale fi~om 2,5

DD DVO.""," Plant Institute the susceptibility of
mfl~l'-lnswere lul:ectlon once. The susceptibility of four

""......""i-., Eba to the most susceptible
being 3373 \.c(;or~[lnJtg to the same tests the susceptibility
of 5 meristem dones of -''',""'M,,,,11-., Premiere varied from 2,53 to 3,07; the 13 meristem
clones from to and the 5 meristem c10nes ofvariety Prevalent
frOlTI 2,43 to 2,59.

We studied aud age, new as weB as old varieties.
The special ilie old grown variety in Europe

Bintje. The dones "vas The special attention was
to the to]erance ilie is to be especially susceptible

ta Ph. infection. In table 3 tbere are tne results ofyield aud visual evaluation of
plants and in table 4 ilie estimation to Ph. of4 merÎstem clones of
variety

Table 3. The

The

Clone Yield Tuhers per Dry Numberof overall~
no plant matter sterns per plants

content. % vlant scale (1-5 _,
832 33.7 lIJ 21.7 3,9 4.l--i
834 327 111 20.6 41 4 1
836 375 11,4 21.1 44 48 .1
838 302 102 20.9 38 36 I

"UI'.l,1,.lP1!"lT Bintje to Ph. .infestans in vitroTable 4. The resistance of meristem clones
andin fie1d

Clone
lntensity of mycdium g,;owtb 0lJ ritm plants, Ph. infestans În Ph. infestans on

% thefield. % tubers %
no

4. 6. B. 20. 31.* 1994 1995 ]994 1995

832 ~ TI:l 1000 il 0,72 3,8 40,0 2,5
O 22.1 17.1 100.0

834 TI...3. f!Q;l 100.0
0,88 3,8 17,5 0,0

O III 450 1000

836 TI...3. 1:M m mt2 IOO.O
0,53 1,0 10,0 2,5

1 1 333 555 1000

839 ~ f!6:1 1000
0,42 0,9 20,0 5,0

O 222 189 889 1000

* -26 days after the moculatU)1l with SUSpeIlSU]ln ofconidia

numerater - A stern; deuominator - B stern .
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The results with variety Bintje denlonstrated that the lneristem clones were different
in yield, in the morphological characteristics ofplants and in the resistance to late blight.
It needs to be pointed out that there were no pesticides against late blight used in the test
field. The meristem clone 836 expressed higher yield capacity and was less susceptible
to 13:te blight infection as in vitro as in the field. When the plants were visually evaluated
in the field it becarne evident that the clones differed from each other by the height. The
lneristem clones 832 and 834 were lower in stern height than the nleristem clones 836
and 838. AH meristemplants carne from the same mother plant that had been cultivated
in vitro and gone through thermotherapy.

Similar tests were conducted also with other varieties. Below are presented test
results of Estonian variety Ants. This variety is characterized by high tolerance to late
blight, especially in tubers.

Table 5. The yield and resistance to Ph. infestans of meristem clones of variety Ants
in vitro and in field

Clone
Disease index, % Mycelium evaluation Late blight in the field Yield, Uha 1

an in vitro olants % % 2 years Ino
A B A B Dlants tubers average '

I 667 O 100 100 86 O 45 O
4 333 O 100 333 38 O 51 8
5 333 O 100 0* 10 O 395
12 333 667 100 100 1.8 O 339
815 O O 100 II 1* 14 O 38 I

* - 26 days after the innoculation with suspension of conidies, A, B - Ph. inJestans stems

The studies with variety Ants showed that the test results in vitro were reliable
since they matched to the results collected in the field. The meristem clone 1 was the
most susceptible ta Ph. infestans in vitro and also in the field. The meristem clone
815 was not infected by either of stern in vitro. However, in the field there was a
slight infectiol1 an the leaves. Interestingly, 4 lneristenl clones ofvariety Ants were not
infected by stern B while clone no 12 suffered from strong infection. The meristem
clones of variety Ants derived frOln different mother plants.

The meristem clones of new Estonian variety - Piret - was tested years 2001­
2003. The cultivation method of in vitro microplants differed from the meristem
cultivation lnethod applied in other varieties. On this variety the callus tissue was
produced from meristems and the horizontal cuttings and buds formed on callus were
cultivated on culture medium. The meristem clones are marked as follows: the first
nUlnber symbolizes the meristem slice and the second number the shoot derived from
its horizontal bud. For example, the meristelll clones 78-1; -2 and -6 are alI the offspring
of one meristern cutting.
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Tabel 6 The yield of the meristem clones of variety PiTet average per 3 years

Clone no Tubers per plant Yield t/ha
Dry matter Starch content
content % %

74-1 78 345 192 13 O
78-1 8,8 38,4 203 14,0
78-2 78 329 20.1 138
78-6 67 33,9 19,0 128
81-1 66 345 197 13,4 -
81-3 79 345 198 135
81-8 83 366 197 134
82-9 85 338 205 143
83-2 80 333 199 136
83-8 83 33.7 199 136
Average 7,9 34,6 19,8 13,5

STDEV 0,7 1,0 0,4 0,4

Among 10 meristem clones ofvariety Piret S01ne high yielding clones were found.
Clone 78-1 is distinguishing by its espeeially yield. Remarkable is that the clones
of the highest (78-1) and the lowest (78-2) yield derived from the sanle meristem.

among the 3 progeny clones of lueristem 81, one clone expressed higher
yield capacity while the other 2 produced lower yield.

Meristem clones as the basie lnaterial for somaclonal variation and its applieation
possibilities were studied together with the Jogeva Plant Breeding Institute. The term
"somaclonal variation" covers the phenotypie ehanges, which oecur in plants regenerated
from cultured cells or tissties. Somaclonal variation is a disadvantage in alI used of
plant tissue culture where true-to-type plants have to be produced. At the same time it
is a tool that can be used by plant breeders to offer a rapid and easily accessible
source of variatioll for use in breeding progralnmes.

The aim of research programme designed to study the possibilities of using
somaclonal variation caused by meristem culture potato breeding. We hope to
find out genotypes which show greater variation in agronomic traits in use ofmeristem
culture, to select best meristem clones with heritable character in agronomically
impotant properties.

There were two varieties - Anti and Juku - and one breeding number 11488-88
in the tests. The results demonstrated that the highest variation in the agronomic
characteristics occurred on variety Juku. The breeding number J1488-88 was
characterized by the highest variation in resistance to Ph. infestans. This issue needs
further investigation (Koppel et al., 1999).

The intensity of virus biosynthesis and susceptibility to the viruses in meristem
clones of the same vaiety as weB as in the meristem clones regenerated from the
meristem operated from different parts, apical and lateral buds of shoot, immature
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flower bud the same plant, were studied. The biosynthesis intensity of PVX in 17
meristem clones of varieties Premiere, Eba and Kondor and PVM in 27 dones Vigri,
Eba, Kondor and Premiere.

The higest relative resistance to PVX was found in the meristem clones Eba 3373;
Kondor 1065; Premiere 804 and to PMV - in Eba 1000; Kondor 1; Prenliere 356 and
Vigri 918. The dependence ofvirus resistance ofthe meristelu clones an the location of

in the plants was established. All varieties showed the higest degree of the
intensity ofvirus biosynthesis and susceptibility ta PVX and PVM in the meristem clones
obtained from an apical buds of soot, the lowest one in the clones from a lateral bud
soot. In both experiments the inoculated plants and their second generation were analysed.
In the 2nd year the degree ofthe intensity ofvirus biosynthesis and susceptibility to virus
infection were higer than in the 1st generation, however, the relative differences betweell
the meristem clones of the variety remained the same (Agur&Rosenberg, 1999).

CONCLUSIONS

The diverse studies of many varieties over a long period of time have evidenced
that meristem clones can vary in a wide range by their agronomic traits. We did not
register the deviation from morphological true-to-type characteristics.

In a production of high-quality seed potato the eradication of initial material is
insufficient and inadequate. It is necessary to select the meristem clones with the best
agronomical traits. In the ideal situation the in vitro tests are used ta identify the most
resistant illeristelu clones to late blight. Wc do not agree to N. S. Wright (1983) opinion
that only one clone is needed to propagate the sufficient amaunt of seed potato. In the
referred studies the productivity of meristeluatic progeny of 2-3 clones of 10 varieties
collected from different regions was tested. The variations were registered among these
clones but the author did not consider it important enough to cultivate higher number of
nleristem clones.

In 1999-2001 the field trials in Estonia, Sweden and Denmark were established to
investigate of potato meristem clone~ at different geographic localities. Four varieties
were established as meristem clones, ten ofeach. The results clearly show that significant
clone differences do exist (Nielsen, et al., 2002).

The studies of virus resistance provided us a lot of interesting data but this issue
needs more detailed studies as weB as the possibilities to use the somaclonal variation in
plant breeding.
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SUMMARY

Micropropagation techniques are the simpliest way for increasing the efficiency of
a seed potato crop and so ofware potato crop. Microtubers are an Îlnportant component,
along plantlets and minitubers, for seed potato production prograIns. Researches
were effectuated an 4 Romanian and 2 Dutch varieties. The microtuberization
mediulTI is a liquid lnedium and contains the salne substances as MS medium but in half

Coumarin, Kinetin and sucrose (80-90 g/l). By analyzing the results of this
experience, we can condude that microtubers size, as well as lnicrotubers number, is
influenced by genotype,

Keywords: Solanum tuberosum genotype, microtuber, in vitr.o.

INTRODUCTION

o lTIill diaITIeter), spherical shape, with 0,05 to 1,3 g weight. Microtubers
"'.. a ....... "''"'. than 3 n1ll1 are not useful. Under normal cuIture conditions, microtubers

I-'r,,:'h-::lQlr tubers can used for Basic plants
to in vitro techniques, healthy microtubers can be produced during the

year. can be at +2°C for 6-12 "-'-'.'VLnu."'.

can be used in ".H~'-''' "J'UHV-'--'-''-'--'- "'-'.... LHl.I-V'J-'-u-oJu-'- exchange, Microtubers can planted di1'ectly
the there is 110 need to them (Rolot,

Potato in vitro microtuberization represents a transitory phase between in vitro
multiplication afthe material and field multiplication. Microtubers are small size
tubers

AND l\;IETHODS

Biological material is represented by the Romanian varieties A1nelia, Christian,
Roclas and Dutch varieties Osta1'a and Sante.

Researches have been divided in two steps:
a) in vitro plantletsmultiplication (starting with pathogen agcnts free plantlets);
b) in vitro microtuberization.
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In vitro ml1UJlplJlcatlon

Potato plantlets were established from apical meristems of sprouted tubers. The
jJU",LUd''-'''''' have been fragmented in the view ofobtaining uninodal cuttings (Dmnont, 1983).

Figure 1 - Plantlet regenerated from meristem
We started with 25 plantlets for has one leaf.
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3 - Uninodal cuttings
UH.'''-'H-<HJ. was l\1urashige-Skoog with micronutrients, macronutrients,

sucrose and 0,7% agar. The pH of culture medium was adjusted to 5.9
at 121 l,lbar for 20-25 minutes. In each plastic (l0-12

40 mllllediUlll are poured. The minicuttings have been vertically
LU""'-""'.HH, 20 minicuttings/plastic recipient. AU the operations must be

conditions, in the lalllinary flow cabinet.
conditions were: photoperiod of 16 hours oflight, temperature 01'20-

'-'H";VUJ.~"'L''-'U every 21 days. Thus, the avaiiable quantity of plants is
with the factor 5 (one plant can be fragmented in approxin1ateIy

and in short period we can obtain a large quantity ofhealthy plants.
In vitro microtuberization
For this used the pathogen free plantlets obtained by multiplication.

J.J.J.I.'UJ.'cuu is a liquid medimn and contains the same substances
as MS nledium but Coumarin, Kinetin and sucrose (80-90 g/l).

Stock solutions of Counlarin and Kinetin were prepared in this way:
Coumarin: - 500 mg in a 200 mI recipient;
- 25 mI ethanol are added;

solution 1S cOlnpleted with distilled water.
- 200 mg in a 50 mI recipient;

- 20 mI NaOH IN are added;
- the solution is completed with distilled water.
For 1 liter medimn we add 200 mI stock solution of Comllarin and 12,5 mI stock

solution of Kinetin. Microtuberization medium does not contain Agar. In every plastic
recipient we poured 40 n11 medimn and then we placed the recipients in dark conditions
for 6 We harvest the lnicrotubers by variety. Microtubers are numbered
to the microtubers nun1ber/plant. After harvest, we wash the microtubers with

,"U.LJlH.UC;;;" water to remove sucrose we treat them 20 minutes with Benlate
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Researches on genotype influence on potato microtuberization

solution (to protect microtubers against fungi), then we let them dry. After drying we can
calibrate the microtubers (10 mm; 7,1 mm; 5 mm; 3,15 mrn).

The microtubers can be stored at +2°C for lnany lllonths.

RESULTS AND DISCUSSIONS

Table 1
Microtubers obtained from multiplied varieties

Multiplied Hanrested Number of M:icrotubersl
Valiety plantlets microtubers not infected recipient

recipients average

SANTE 2380 1593 69 23,08
OSTARA 3160 3103 153 20,28
AMELIA 2720 1299 68 19,10
ROCLAS 2340 2271 108 21,03
CHRISTIAN 2140 1948 90 21,64
DACIA 2780 2720 121 22,48
TOTAL 15520 12934 609 21,23

In the same conditions, from foreigll varieties, Sante had an average ofwith 23,08
, compared withOstara variety wich had the average 20,28.

Conceming the Romanian varieties, Dacia evidence with a nlicrotub ~rs/recipient

average of 22,48, followed by Christian and Roclas varieties with very near averages,
the last variety being Amelia with 19,10 average.

The statistic interpretation has been made by Multiple Duncan test:

Averages efror = 0.6500
Liberty degrees efror = 603
Observations number = 609
LSD value= 0.09074
s 0.03267 at a = 0.050
x

Original rank Rank after testing
Sante 1 = 23.09 A Sante 1 = 23.09 A
Amelia 2 19.10 F Dacia 6 = 22.48 B
Christian 3 = 21.64 C Christian 3 = 21.64 C
Ostara 4 = 20.28 E Roclas 5 = 21.03 D
RocIas 5 = 21.03 D Ostara 4 = 20.28 E
Dacia 6 = 22.48 B Amelia 2 = 19.10 F

From Duncan test we found out that Sante variety had the highest microtubers
production efficiency, followed by Dacia, Christian, Roclas, Ostara and Amelia varieties.
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Difference between Sante and Dacia varieties is significant, aud the same is the difference
between Dacia and Christian, Christian and Roclas, etc. There is a distinct significant
difference between Sante and Christian varieties, and between Sante and Roclas the
difference is very significant.
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Genotype influence on microtuberization

Figure 4 - Genotype inf1uence on microtubers number
Table 2

In vitro obtained lnicrotubers caliber
Calibe rlMkrotube rs numbe r

Variety
3,15-5 mm 5-7,1 mm 7,1-10 nun >10 mm

SANTE 173 879 535 _ 6

OSTARA 34 1653 1286 110

A\1ELIA 95 604 589 11

ROCLAS 89 1574 565 6
CHRISTIAN 28 1398 718 1

DACIA 89 1080 1268 4S-
f--.
TOTAL 508 7188 4961 171

...P1r'll1l1nl!111lP iuHuence ou microtubers size
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3,15-5 mm 5-7,1 mm 7,HO mm >10 mm

Figure 5 - Genotype influence on n1icrotubers
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Figure 7 - Microtubers obtained from Dacia

126

Figure 8 - Microtubers obtained frorn Roclas variety
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Figura 9 - Microtubers obtained from Ostara

CONCLUSIONS

.. Microtuberizatiol1 represents the transitory betwecn in vitro nlultiplication
ofthe healthy and field or green-house nlultiplication;

.. For microtuberization we can use alI virus-free minicuttings resulted from
lTIultiplication;

.. FrOlll· foreign varieties, Sante had highest average

,n...,,,,~,.",a"·''7<''',r,,..,, is influenced
VVJ.LV.U... " ... 'JH, we can say that microtubers pf()(lllctJlOn

.L"""""'V~"'~ .U..lVC~~VU of healthy material obtainment, which reduces the seed
'-'u. .....,.,~.,'-'...... process by 3-4 years.
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PLANTING DENSITY
VARIETIES

Marius BĂRDAŞI
ILC.D.C.S.Z. Braşov

SUMMARY

Minitubers size and plant density inf1uenced in a different lYlanner the total yield and
as well as seed potato yield (standard size: 30-55 lum dimTI.) in dependence ofvariety.
The lowest total yield was achieved when planting minitubers sized 5-15 mm, diam.,
being of 1 to.ha- t ta 26 to.ha- t in Roc1as and Rustic varieties, and the highest total
yield was obtained when planting tubers sized 25-35 mm diam, being of 31 tO.ha-1 in
Rustic variety and over 35 tO.ha-1 in Runica variety.

Increasing planting density trom 5 to 8 plants/m2 is reasonable in the case od
minitubers sized 5-15 mm diam. aud, respectively, 15-25 mlTI diarrL

seed potato, minitubers, stern, density, variety,

Researches were done with the purpose of studying the potential use of rninitubers
planted directly in the field and their behaviourunder the ecological condition fronl Lăzarea,
Harghita county; the experirnents were in the clonal field ofLC.D.C.S.Z. Braşov,
Ronlânia.

These researchers join the world concernings regarding optinmrn stenl density
of potato crops by field of W.J.M. şi Stnlik
P.C.l995; 1996; Dolnicar, P.,1996 ; Roztropowicz, S., Szutkowska, M., Wierzejska, A.,
& Zarzynska, K., 1996).

This paper a synthesis of the main results obtained in the period 1998 -
2000 regarding the main stems number per hectare, seed yield, total yield and the total
tubers frOlTI Runica, Roc1as, and Rustic varieties.

MATERIAL AND METHODS

The reseaches were dane in the period 1998-2000 at The Centre for Clonal Material
production from Lăzarea, Harghita County, affiliated ta LC.D.C.S.Z. Brasov.

The altitude of the experimental field was 1000 - 1200 m above sea level.
The soil type is a typical luvic brown very deep loamy with reasonable stane

content.The physical aspect ofthe soil is normal and the the soil surface is covered by
stones in a of 10-20%.
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physiological maturity is achieved after approx.

physiologicalluaturity is achieved after approx.

physiological maturity is achieved after approx.

are a
- 150 cm up to the gravellevel -

a was achieved with an
3A * 3B * 3C * 3R = 8 variants in which the following factorsof

were studied.
Factors A (Variety)

al - Runica middle early
75 vegetation days 1998);

middle
80 vegetation days (Chiru, 1995);

a
3

- Rustic middle late
108 vegetation days (Chiru, 1995).

Factors B (Planting density)
b 1- 111000 plants/ha (75crn * 12,5cm) = 11,1 plants/ rn2

bz'- 83000 plants/ha (75CIU * 16,5crn) = 8,3 plantsl lU2

b3- 83000 plants/ha (75cm * 20,Ocm) = 6,6 plants/ m2

Factors C (minitubers size)
c

1
- 5 15 mm;

15-25mm;
25 - 35 mnl.

vigour sprouted minitubers with appr 0,5 - 1,5 cm sprouts, were for
planting at approx. 5 cm depth. The luinitubers were produced in the biotechnology
laboratory of LC.D.C.S.Z. Brasov.

obtained data were processed by variant analysis method for alI of the studied
variables. To COlupare the studied variables multiple comparings luethod by Duncan test

0,5%) was used.

RESULTS AND DISCUSSION

The number of main stems was variety specific due to tubers size planted and
planting density, the differences were significant among varieties, tubers size used
planting density. For a11 three varieties, the highest number ofmain stems was obtained
with tuber size 25 - 35 mm.

The highest number of main stems was achieved at Roclas variety (286.000
main stelus/ha), followed by Rustic ( 270.000 main stems/ha ). Runica variety
had the lowest 224.000 main stems/ha (table 1).

The average main stems nunlber achieved with 25 -- 35 mm minitubers size was
335.000 main stems Iha, for 15 - 25 nllU minitubers size the average, main stems was
263.000 aud 182.000 main stenlS for 5 15 lum minitubers size (tableI).

For alI varieties, the main stelus number increases in the same tiiue with the increase
........ JlU ..JLF-, {1''''r\C'1hr the maximum was recorded at 111.000 minitubers/ha. The statistical
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Eflects of minitubers size and planting distance on seed potato production of Romanian varieties

at different tuber size is

nUlnberproducedin
different minitubers

end begining
variety, 30,0 to.ha-1,

significance of the differences caused by increasing in
specific for each variety.

For studied varieties, when 25 35 mm minitubers size were planted, the increase
in the number ofmain stems was significant for each used level ofplanting density. The
3 levels of planting density are between 66.000 and 111.000 plants/ha. The maximUln
main stems for each variety was recorded at 111.000 plants/ha, (419.000 for Runica
variety, 410.000 for Roclas variety aud 387.000 Rustic

Wheu planting was made with 15 - 25 rom minitubers, significant mcreases
main stems nUlnber were achieved only by using a plant of 111.000 plants/ha, the
differences between levels of plant density (66.000 and 83.000 used were
insignificant (table1).

The average accumulated total tiU the haulm
of August, depending on croping year, was 32,7 to.ha- I for
for Rustic variety and 25,7 for Runica variety

The average yields differed significantly in accordance with the size ofminituber~
and ranked between 22,9 tO.ha-l and 34,0 tO.ha-l. The highest influence of lninitubers
size was on Runica variety yield (table 2).

The highest yields were recorded generally ai higy densities without being significantly
diferent.

The yields of seed were 19,8 tO.ha··1 for Roclas variety 18,7 ta.ha··I for Rustic
and 14,8 tO.ha-I for Runica (table 3).

The highest yield of seed size 30 - 55 was obtained when planting we: s made with
minitubers size 25 35 mrn.

Increasing the 1?lant density did not positively affect the standard seed potato yield,
the highest yieds were obtained at densities between 66.000 - 83.000 plants/ha.

The seed yield fo alI the three varieties increases in the SaIne time with minitubers
size and nutrition area. The highest seed yields (Runica 23,1 to.ha-I, Roclas 25,7 tO.ha­
1Rustic 22,6 to.ha-l) were achieved by planting 25 - 35 lnm size oflninitubers. Also for
Roclas and Rustic varieties the same levels of yields can be achieved with 15 - 25 mm
size ofminitubers (table 3).

The tubers number per unit area for studied variants varied between 36,5 and
130 tubers Im2 due to planting density and the size ofminitubers used for planting.

The highest tubers nUlnber per unit area was achieved at Roclas variety (l04,5
tubershn2

). For Rustic variety the average tuber number producedhn2 was 91,0 and for
Runica only 63,9 (table 4).

From big and middle size minitubers resulted in average 97,6 95,6 tubers/m2, a
significantly higher number than the variants in which small were used (66,3
tubers /m2

).

By increasing minitubers density per row in average the
average per unit area increases significantly. Different densities
size results in different effects for each variety.
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( c X d ) - 22.400 tul/ha.
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- 25.130 tuVha.
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Size of I Plant I No of Rnniea

Rf clas Rustic Averape ~.....
planting No of No of fT
material I number . Duncan main

No ofmain Duncan
main

Duncan Ci;"'
IIm mam test test stems/ha. test test .ţ:,.

mm) stemslha. stemslha. stemslha. ':-"
_8__ 150.400 ef 268.100 c I 225.900 de 214.800 .__..~_._.--

5-15 I .L_ 132.000 f 216.300 ._- d 189.600 ef __1-.179.300 .1____
5 122.200 f 177.000 e 161.500 f 153.600

Averape I x 134.800 c 220.500 c 192.300 c 1.82.500 c
8 256300 c 348.900 b 362.900 ab 322.700 b

15·25 I 6 200.700 d 281.500 c 265.200 cd 249.100 d
5 175.000 de 248.900 cd 228.900 de 217.500 e

Avera!!e I x 210.600 -b 29.3.100 b 285.700 b 263.100 b
419.300 a 410.400 I a 387.400 a 405.700 a..

25-35 I 6 I 306.700 b 340.700 b 335.500 - b 327.600 b
257.800 c 283.700 1 c 276.300 c 272.600
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3. The inf1uence ofminitubers size and plant density on the seed yield
(Lăzarea, Harghita County, mean values 1998 - 2000)

Size of
Plant

Runica Roclas Rustic Aver1age
planting

number Seed Duncan Seed Duncan Seed Duncan Seed Duncan
material

IIm production test production test production test production test
mm)

8 6.1 Q: 13,.5 e 13.4 d 11.0 f
5-15 I 6 10.7- efI! 16.0 de 16.0 bcd - 14.2 e

5 8.6 fI! 18.6 bcd 18.5 abc 15.5 de
AveraQe I x 8.5 c 16.0 b 15.9 b 13.5 c

8 13.0 def 17.6 cde 14.8 cd 15.1 de
15-25 I 6 14.3 cde 22.6 - ab 20.7 ab - 19.2 bc

5 15.6 cd 25.1 a 23.1 a 21.3 ab
AveraQe . I x 14.3 b 21.8 a 19.5 a 18.5 b

17.8 bc 17.3 cde 16.8 bcd 17.3 cd
25-35 I 6 I 22.3 ab 22.0 abc 22.4 a 22.2 a

23.1 I a 25.7 a 22.6
2

~
;:s
l:l
~

:--.
(j

b
n
V)

N

DL 5% (b)
DL 5% (c)
DL 5% (d)

- 5.6 ti ha
- 2.7 ti ha
- 2.7 ti ha

DL 50/0 ( b x d ) - 4.6 ti ha
DL 5%) ( c x d ) - 4.6 ti ha
DI 50/0 ( b x c x d ) - 8.1 ti ha
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Size of Plant 1---"

Runica Rodas Rustic Averal!e
planting

numper Total Duncan Total Total I Duncan
material IIm number test number . testmm)

HU,.,.,<;;A

8 37.2 e 101.1 b 80.5 cd IL.'} C

5a 15 I 6 4:1.2 de 80.9 c 74.1 d 65.8 cd
5 36.5 e I 73.0 e 71.4 d 60.3 d

Avera!!e I x 38.6 c 85.0 b 75.4 c 66.3 b
8 72.6 bc 130.6 a 120.1 a 107.8 a

15a 25 1 6 56.6 cd 113.6 ab 102.6 ab 91.0 b
5 71.8 be 104.7 b 106.0 ab 94.2 b

Avera2'e I x 67.0 b 116.3 a 109.6 a 97.6 a
125.1 a 93.7

25 a 35 I 6 ! 79.0 1 b 1 113.3 ab 93.0
99.4
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Ioan GONTARIU. Daniela DONESCU

Determinărileefectuate pe parcursul celor trei ani, evidenţiază că zborul afidelor a
avut o frecvenţă sporită în anii 1997-1999 (tab. 2), când temperaturile medii decadale
din a douajumătatea lunii iunie şi primajumătate a lunii iulie au fost mai mari de 18° C,
când nivelul de umezire pluvială (i.u.p.) nu a depăşit de două ori necesarul de precipitaţii

(fig. 1,2,

Fig. 1 Caracteristicile meteorologice inregistrate şi calculate· anul
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inJluenţa conalţlllor meteorologice asupra evotuflel populaţiei ac aJlae al vlruSUrUur). IU 000

Figo 3 Caracteristicile meteorologice Înregistrate şi calculate·
anui 1999
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Fig_ 4 Frecventa speciilor de aUde. funcţie de
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reduse

Menţinerea la sfârşitul lunii iulie şi începutul lunii august a unui regim termic ridicat
(20-22°C) şi a unui regim hidric scăzut (i.u.p. = 0,1-0,9) a rata înmulţirii

asociat cu un zbor mult luai redus în anii 1998 -160 exemplare (fig. şi

1999 - 275 (fig. 6). Anul 1997 se remarcă printr-un zbor mai intens în ultima
decadă a lunii iunie şi prima decadă a lunii iulie. Temperaturi mai mari de 18°C au fost
ultilna decadă a lunii iulie şi prilna decadă a lunii august, iar numărul indivizilor captaţi a

cuprins între 205-289. În ultima decadă a lunii iunie (1998), s-au 271
datorită faptului că telnperaturile au fost ridicate (18,7°C), iar precipitaţiile

Fig. 5 Frecvenţa speciilor de afide. funcţie. de unii parametri

meteorologiei - Suceava 1988

V3 VI1 VI2 VIS Vlll VII2 VII3 VI1I1

Luna şi decada

Fig. 6 Frecvenţa speciilor de afide. funcţie de unii parametri meteorologiei.

Suceava 1999
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Influenţa condiţiilor meteorologice asupra evoluţiei populaţiei de ajide (vectori ai virusurilo!',), la ...

Fig. 7 Structura populaţiiiorde afide
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Fig.8 PartiCiparea speciilor de afida ia transmiterea

virusurilor, exprimate În unităţi de transmitere (U.T.)
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Dintre speciile determinate se remarcă M persicae, care sub formă

transmitere, a fost predominant în anii 1997 (63 DT) şi 1999 (65 UT).
a avut o prezenţă constantă în toţi anii studiu ca nmnăr de captaţi (278-349),
dar şi ca unităţi de transmitere 27,8-34,9 DT (fig.

Grupul de afide "alte specii" a fost evident pe primul loc cu 407 captaţi

anul 1988 şi cu un maxinl de 811 exemplare în anul 1999, (fig. 7).
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CONCLUZII

- Cei trei ani luaţi în studiu au confirmat faptul că în zona de nord a Podişului

există un număr important de specii de afide vectori ai virusurilor cartofului
pentru săn1ânţă;

- În 1997 şi 1999 se remarcă cea mai ridicată frecvenţă a numărului de indivizi
.... HJ.U.L.~U..''--'L. de boli virotice, iar specia lt1yzus persicae a fost dependentă de condiţiile

OUT>'.':n",", (1998);

speciilor Aphis frangulae, Aphis nasturtii şi Aphis fabae a fost mai
influenţatăde condiţiilec1imatice existente în zonă;

- Izolarea în spaţiu a loturilor de producere a cartofului pentru sămânţă, rC'r"·C"·7H... t.:i

una din nlăsurilede bază în tehnologia acestei plante de cultură.
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INFLUENCE OF CLIl\1ATIC
EVOLUTION OF

999)

Abstract

The quality potato crops are straightly influenced by seed potato quality.
majority aphid species, vectors seed potato viruses, present on the North zone
Suceava plateau, developed on different host-plant.

On frequency of aphid flight (total species), climatic conditions play an important
role, on which depend the aphid reproduction and movement ability. Six different species
were studied persicae, Aphis frangulae, Aphis fabae, Acyrthosiphon pisum
and sp).
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influenţa (;,;naltllirJr mp1fN,v,r,/,"71rfY asupra evoluţiei populaţiei al vlrusunlor), la ...

~V1n?'>"'·1.,.., .. ~n't", results on three years P1'Yl1"'\h':>C'1~'P

the average of ac(;aaew ternpl~ratUl'e

first of 18 C and the
twice the necessary of rainfalls.

,o"iT'(1lTll!1I"rlI.,· aphids, seed potato, climatic condition

Tables:

1.
2. The

Suceava 1997-1999.

do

1. Meteorological characteristics, and calculated, 1997.
2. Meteorological characteristics, registrated and 1998.
3. Meteorological characteristics, registrated and calculated, 1999.
4. The frequency ofaphid species, on some meteorologica!

Suceava -
5. The frequency ofaphid species, on SOlne u ....'"'''..."J~

Suceava - 1998.
6. The frequency ofaphid species, depending on some ..u,....,"...,,,JL'"JJl.,.;F~Jl.v.' ... par3lm~~te]~s

Suceava - 1999.
7. The structure aphid population-Suceava 1997-1999.
8. Participation of aphid species on virus transmission, on

units - Suceava 1997-1999.
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REZUMAT

""VjU.'U"~.i.l.jl'-'din sud-vestul României, tipice zonei de stepă, pe un sol nisipo-lutos, în
perioada 1991-1 în condiţii irigare, în localitatea Amărăştii de Jos, s-au efectuat

influenţa condiţiilor de climă şi a epocii de întrerupere a vegetaţiei asupra
HU.""'V""''-''. cu virusuri şi a producţiei de cartof în al II-lea an de cultivare (postcultură).

'-'\J~ÂU,",",,"''''' unui material de plantat cu o infecţie cu viroze cât mai redusă, trebuie
vegetaţiei la 60-65 de zile de la răsărire. Cu toate acestea,

din timpul vegetaţiei şi în timpul păstrării conduc la îmbătrânirea

.LU,,~V"VMjLV"" a tuberculilor şi la reducerea dramatică a producţiei, în funcţie de soi
cum urmează: (în primul an) 47,4 to/ha postcultură) la soiul Sante,

la 60,6/1 la Mariame, 56,2/31,1 to/ha la Oscar, 51,7/39,6 tol
48,7/31,3 tolha la Titus, 48,6118,8 to/ha la Rustic, 45,9/36,71a
la 46,5/27,8 to/ha la Bârsa, 47,9/22,8 to/ha la Bran, 44,3/27,4

Desiree, 41 5,8 tolha la Ostara.
cartof, soi, calitate, întrerupere vegetaţie

INTRODUCERE

preconiza crearea '-'V .... U.lLUU

vechi, degenerate.
Una pârghii1e cele mai eficiente de sporire a agricole o reprezintă

cartoful sămânţa sau materialul de care potenţialul biologic
producţie al soiului creat şi caracterizat printr-o anumită structură genetică.

cartofu1ui din întreaga lume dovedeşte că toate soiurile de cartof.
an de an îşi potenţialul de producţie, se

deJgerlen~aza. Degenerarea este un proces ireversibil.
Degenerarea cartofului a fost observată cu în mea

XVIII --- lea când "Agricultural Society Manchester" a instituit un
'-'\-.LI........,'''' cercetarea cauzelor acestei progresive a capacităţii de producţie

1974). În anul AUGUSTINE PARMANTIER,
bunădreptate răspândirii cartofului în a sesizat degenerarea

cartofcultivate în Franţa, explicând ca un efect al îmbătrânirii
~IJ""LULU. Ca de a degenerării, PARMANTIER

noi din şi scoaterea din cultură a .J'-'x .......... J, ......

Anale 1. C.D. c.s.z.



Influenţa condiţiilor de climă şi a calităţii materialului de plantat asupra producţiei de cartof in ...

şi colab., 1986) contribuţia unui
în condiţiileunei telmologii

La cartof: mai mult ca la oricare altă plantă de cultură, calitatea materialului de
plantare este un factor esenţial care determină mărimea şi calitatea recoltei
(CONSTANTINESCU ECATERlNA şi colab., 1965 ).

Înmulţirea cartofului pe cale vegetativă,prin tuberculi pennite translniterea de la un
an la altul a unui număr însemnat de boli cauzate de virusuri, bactelioze, nematozi
sau mycoplasme. De calitatea biologică a lliaterialului de plantare depinde capacitatea
de încolţire, răsărirea, creşterea plantelor şi acumularea producţiei,

ll1ărimea şi calitatea acesteia. Starea biologicăa de plantare, în general, este
tot atât ilnportantăpentru practica agricolăca soiul de cartof(CATELLY, 1974).

Din aceste considerente cartoful pentru sămânţă o problemă de actualitate
permanentă în toate ţările producătoare de cartof de chiar şi în cele cu veche
tradiţie în producerea şi înmulţireaacestuia.

Analizând, printr-un model matematic
mare număr de factori cauzali la realizarea producţiei de

producţia este detenninatăproporţional de u. u .. '.,J.I ...,.'.H .

>- 51 de valoarea lnaterialului de
>- 21 % de potenţialul biologic al soiului;
'Y de utilizarea raţională a ln1:l;ra~?anllntel,)r

>- de măsurile de protecţie a "" .......u.......

>- 3% de alţi

Calitatea materialului de plantare, explimată
detennină în cea mai lnare Inăsură nivelul pn)OlictJtel. COllstJltUllnO ,'>""11"""'"

producţiei, în tilnp ce de şi

.u ,.... !: ...,'l..., a potenţialului biologic. Iată de ce AhlIPf'·tnnnl p:nnl:;lp:al

A.U ...,Jl' "...... '...... de plantare la cartof în Jl.'-v ........u ...uu

menţinereala un nivel cât mai ridicat a jJv'c"'U!:.......'lU ...U

MATERIAL DE CERCETARE

experienţa

3. grâu; 4. mazăre.

Pentru detelUlinarea '''''''''r>'o'''''

folosit soiul Fresco. '-'V"~"''''''<''.'d.''-'

anul de cu LLL....~~LL~L.~..

elită (E), a fost amplasată o·experienţă mClllotac:tOI'lal:a,
număr rânduri 16, distanţa între

, număr de ciuburi pe rând 24, SU1Jrataţa oan;ell;;l
Elementele de tehnologie nrtutn,n

dăunătorilor,precUln şi regimul de
cartofului în zona de stepă.

Planta în cei ani
aflându-se într-un asolmnent de 4 ani cu structura:
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Fertilizarea s-a făcut organic ( 25 t/ha gunoi de grajd) administrat sub brazdă şi

chimic (N120 P 120 K I20), la pregătirea terenului în vederea plantării, la care s-a adăugat

N64 în tinlpul vegetaţiei la împreunarea rândurilor.
Culturile au fost menţinute curate de buruieni printr-o rebilonare şi erbicidare cu

Dual 500 EC - 31/ha plus Sencor 70 WP 0,4 kg/ha. Gândacul din Colorado şi ceilalţi

dăunători de sol au fost combătuţi prin administrarea de Vydate 10G- 15 kg/ha, înainate
de planatare, care a menţinut culturile protejate timp de cea. 30 zile de la răsărire, după

care s-au folosit piretroizi. Împotriva manei şi alternariozei s-au aplicat două tratamente
cu Ridomil MZ 72 WP -2,5 kg/ha.

Necesarul de apă a fost asigurat prin 10- 15 udări prin aspersiune cu norme de
udare de 300-350 m3/ha în fncţie de perioada de vegetaţie, menţinândplafonul nlinim pe
adâncimea de O,4m la 60-70% din lUA.

Au fost făcute observaţii privind data răsăritului pentru stabilirea datei de întrerupere
a vegetaţiei şi infecţia cu virusuri, fără eliminarea plantelor virozate.

Întreruperea vegetaţiei s-a făcut prin smulgere, lăsând vrejii pe bilon pentru evitarea
înverzirii tuberculilor care nu întotdeauna pot fi acoperiţicu pământ.

La 18-20 de zile de la întreruperea vegetaţiei, după suberificarea tuberculilor, s-a
făcut recoltarea. La recoltare, au fost reţinute trei probc a câtc 1800 tuberculi care au
fost păstrate în pivniţă.

În postcultură,materialul de plantat provenit din anul I, a fost încolţit şi plantat în
parcele experimentale aşezate în blocuri randOlnizate, în 4 repetiţii a câte 12 rânduri,
lungimea parcelei 6 m, distanţa între rânduri de 0,75 m, distanţa între cuiburi/rând de
0,20m.

Elementele de tehnologie legate de fertilizare, erbicidare, combaterea bolilor şi

dăunătorilor, irigare, au fost aceleaşi ca în anul I (anul de înmulţire).

În timpul vegetaţiei au fost făcute aceleaşi observaţii ca în anul I, iar recoltarea s-a
făcut la maturitatea fiziologicăa soiului.

De asemenea, în perioada 1993-1995, în aceleaşi condiţii de sol, mediu, şi tehnologie,
s-a testat capacitatea de producţie la mai multe soiuri de cartof din România şi Olanda.

REZULTATE ŞI DISCUŢII

Infecţia cu virusuri în anul de înmulţire (tabelul 1). Materialul de plantat adus
din zona închisă Braşov, a fost sănătos din punct de vedere al infecţiei cu virusuri; infecţia

fiind diferită de la un an la altul, având valori de 0,94% în anul 1992, 1,5% în anul 1993
şi 1,74% în anul 1994. La viroze grave (Y+VRF), infecţia a fost în anul 1992 de 0,45%,
în anul 1993 de 0,77%, iar în anul 1994 a fost de 0,86%. În lnedie pentru cei 3 ani de
experimentare, infecţia cu virusuri a fost de 1,39% la total viroze, din care 0,77% la
viroze grave (Y+VRF).
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Influenţa condiţiilor de climă şi a

Anul

1853
1993 1820
1994 1876

LMedia 1850

AJlJU' ....... '!;JlM cu virusuri in post(::uliLUI"a

plantat asupra prDducţiei de cartof in ...

O,94c}~, după un an
rI.1r""... t"'> în de factorii

H.l.L''''' .......JL''' l""r.n'l':lr":' de 0,490/0, după un an
1%.

U.AJl'..,vL'lU totalăa fost cuprinsă

lnlectle n'r1n11':i1''';:l de 0,77%, după un an de

0,86%, după un an de

vor. XXXI

infecţiatotală cu virusuri
în 1995 a fost de 4,870/0.

1rr.'I''''ru·.''<l1r mai puţin infecţia virotică,

.HAL'..,"""j'" "', ""u cea luai acest fenomen datorându-
cu cea nlare infecţie virotică a fost 1995,

....,VJlH.H!~ 'JJl ViH 'l"""" diferite cât şi infecţieiprimare.
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grave, (Y+VRF) a fost în anul 1993 de 1,28%~ în anul 1994 a
fost iar în 1995 a fost de 3,07%. Condiţiile climatice ale anului de
îmnulţire 1992 au favorizat mai puţin răspândireavirusurilor, astfel că în anul 1993,

anii 1994 şi 1995, infecţia a fost mai redusă, fiind asigurată statistic.
Epoca de întrerupere a vegetaţiei în anul de înmulţire a influenţat infecţia virotică

din anul de cultură a cartofului timpuriu, la total viroze, crescând de la 2,46% la 55 de zile
şi 3, Il % la 65 de zile, până la 5,51 % la maturitate, diferenţele de infecţie fiind asigurate
0LUH0'U.v. La viroze grave, infecţia a crescut de la 1,55% la 55 de zile la 1,96% la 65 de
zile şi a ajuns la la maturitate, de asemenea diferenţele fiind asigurate statistic.

de a asupra infecţiei cu virusuri în funcţie

VVJlAU.J.~UJl"'"climatice (tabelul
anul 1993, la total viroze, infecţia la materialul de plantat provenit din întreruperea

vegetaţiei la maturitate a crescut la 2,76% faţă de materialul de plantat provenit din
vegetaţiei la 55 şi 65 de zile la care infecţia a fost de 1,15 - 1,81 %.

La viroze grave, materialul de plantat provenitdin întrenlperea vegetaţiei la maturitate,
crescut la 1)4% faţă de 0,95 - 1,14% la materialul provenit din întreruperea

"';;;"~LU"i'-'A la 55 de zile şi respectiv la 65 de zile, nu au fost diferenţe de infecţie virotică

8c,rnlr·~T~ statistic.

anul 1994, la total viroze, faţă de materialul provenit de la întreruperea
vegetaţiei la 55 de zile, la care infecţia a fost de 0,94%, materialul provenit de la
întreruperea vegetaţiei la 65 de zile a avut o infecţie virotică nlai mare (3,48%), iar cel

de la întreruperea vegetaţiei la maturitate infecţia cu virusuri a crescut la
6,3%, creşterea fiind asigurată statistic atât de materialul obţinut la 55 de zile cât şi

de cel obţinut la 65 de zile.
La viroze grave, faţă de l1laterialul obţinut la 55 de zile, la care infecţia a fost de

,73%, Întârziereaa întreruperii vegetaţiei, infecţia a crescut la 2,2% la 65 de zile şi

la 3,980/0 la maturitate.

3. Infleuenţa epocii de Întrerupere a vegetaţiei asupra infecţiei cu virusuri la
soiul Fresco, în funcţie de condiţiile cliillatice (1993-1995)

Y+VRF Test
Duncan
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s-a constatat că ele au reacţionat

anul rilllltermllli VU'''.Ul......'' la 55 de zile, la care infecţia

virotică a mt:lfZllen~a Il1tn:rultJeru vegÎ~ta1ţlella 65 de zile, infecţia a crescut
la 4,04%, iarla la 7,46%.

La viroze grave, de >JU', la 55 de la care infecţia a fost
de 1,97(%, prin Întârzierea l·.... f-.."'rn~.""T1l. vef~etitu:a ,-l-"",~t.~ a ajuns la 2,55% la 65 de zile şi

la la maturitate.
S-au testat de asemenea mai multe soiuri de

foarte diferit în postculturăfaţă de 1

Figurat. Producţiade cartof în anul 1 şi in postculturăla soiurile timpul"

semitimpurii (1994- 1995)

Ostara

Iim Ptot Anul 1 50,6

!II Ptot. Postcultura 16

Dochcsc Florcttc Safrane

53,3 53 58,3

18,3 14,6 23,5

Soiul

Aida

43,1

19,8

Atlas

38,3

24,6

La soiul Ostara în anul 1s-a totalăde 50,6 tlha, iar în postcu1tllră s-
a obţinut o producţie de 16 tlha~ La producţiaobţinutăîn postcultură a fost
mai mică decât cea în 1şi anume 18,3 faţă de 53,3 t/ha. La soiul Florette
s-a obţinut o 53 tlha în 1 şi în anul al II-lea. La soiul Safrane în
anul I s-a obţinuto de t1ha, s~a obţinut o producţie 23,5
t1ha. La soiul Aida anul!, iar în postculturăs-a realizat
o producţie de 19,8 La soiul o producţie totală de tuberculi în anul 1
de 38,3 aceasta fiind obţinută la soiurile prezentate lnai sus,
dar ceea ce este foarte de tuberculi obţinută în postcultură

a fost mai mare şi anume 24,6 t1ha.
figura 2 este tuberculi care s-a realizat în condiţiile

de la Amărăştii de Jos în anul 1 şi în La soiul Desiree s-a obţinut în anul 1o
producţie de 44,3 iar în la soiul Mariane în anul 1s-a obţinuto
producţie 60,6 s-a realizat o producţie de 18,7 tlha, la soiul
Latona în anul 1s-a totalăde de 63,3 tlha iar în postcultură

s-a obţinut o cea mare producţie totală de
SYlnfonia s-a realizat o producţie

mică producţie comparativ
în anul 1 s-a obţinut o producţie
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totală de tuberculi de 56,2 tlha, iar în postcultură s-a obţinut o producţie totală de 31 ti
ha. La soiul Minerva s-a obţinut în anul 1o producţie totală 51,2 tlha, iar în postcultură

producţia totală obţinută a fost de 39,6 t/ha.

Figura2. Productia În anul 1 şi în postcultură la soiurile
semitardive (1994- 1995)

100

50

o
Desiree Mariane Latona Symfonia Oscar Minerva

Im Ptot. Anul 1 44,3

IIIPtotPostcultura 27,4

60,6

18.7

63,3

42,2

Soiul

52,9

10,4

56.2

31,1

51,2

39,6

În figura 3 sunt prezentate, de asemenea, rezultatele privind producţia obţinută în
funcţie de soi în anul 1 şi în postcultură. Se poate constata că la soiul Ostara producţia

totală obţinută a fost în anul 1 de 41,4 tllha, iar în postcultură s-a obţinut o producţie de
tuberculi de 15.8 t/ha. La soiul Fresco în anul 1s-a obţinut o producţie totală de tuberculi
de 45,9 t/ha, iar în postcultură s-a realizat o producţie totală de tuberculi de 36,7 t/ha; la
soiul Cibin s-a obţinut în anul 1 o producţie de 46,9 t/ha, iar în postcultură s-a obţinut o
producţie de 37,9 t/ha. La soiul Bârsa în anul 1s-a obţinut o producţie de 46,5 t/ha iar în
postcultură s-a obţinut o producţie de 27,8 t/ha. La soiul Bran producţia obţinută în anul
1 a fost de 47,9 t/ha iar în postcultură producţia realizată a ,fost de 22,8 t/ha. La soiul
Mureşan producţia totală de tuberculi a fost de 42,8 tlha în anul 1, iar în postcultură s-a
obţinuta producţie totală de 36,9 t/ha.

Fig.3. Productia în anul 1 şi în postcultură la soiurile timpurii,
semitimpurii si semitardive (1993- 1994)

100

50

°
§l Ptot. Anul I

lIIIl Ptot. Postcultura

o
Soiul
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În figura 4 sunt prezentate rezultatele privind producţia de tuberculi care s-a
obţiniut în anul 1 şi în postucltură la soiurile Desiree, Sante, Titus, Roc1as, Rustic şi

Teo. La soiul Desiree în anul 1 s-a obţinuto producţie totală de tuberculi de 43,3 t/ha
iar în postculturăs-a obţinut o producţie de tuberculi de 27,1 t/ha. La soiul Sante în
anul 1 s-a obţinut o producţie totală de tuberculi 63,2 iar în postcultură s-a
obţinut o producţie de tuberculi de 47,4 t/ha. La soiul Titus în anul 1 s-a obţinut o
producţie totală de tuberculi de 48,7 tlha iar în postculturăs-a obţinuto producţie de
tuberculi de 31,3 t/ha. La soiul Roclas în anul 1 s-a obţinut o producţie totală de
tuberculi de 47,3 t/ha iar în postculturăs-a obţinuto producţie de tuberculi de 38,6 ti
ha. La soiul Rustic în anul 1 s-a obţinuto producţie totală de tuberculi de 48,6 t/ha iar
în postculturăs-a obţinuto producţie de tuberculi de 18,8 La soiul Teo în anul I
s-a obţinuto producţie totală de tuberculi de 42,6 în s-a obţinuto

de tuberculi de 24,6 t/ha.

Figura 4. Productia in anul 1 şi în la soiurile
semitardive si tardive (1993- 1994)

Desirec Sante Titus Roclas Rustic Teo

48,6 42,6

18,8 24,6

Soiul

CONCLUZII

infecţiatotală cu
1995 a fost de 4,87%.

.!.AU.. ·"'''',".Jl" virotică,

un an de în
a fost în anul 1993 de 2,03%, în

anul de înmulţire 1992 condiţiile au favorizat
clasând anul 1993 ca an cu secundarăcea acest fenomen aal[Or:an<lU-
se în mare parte şi infecţiei iniţiale foarte mici. Anul cu cea
a fost 1995, datorită atât condiţiilorc1ilnatice cât şi a JlJl..u.VV!.... VJl pnmare.

Epoca de întrerupere a vegetaţiei în anul a infecţia

postcultură, la total crescând de la 2,46% la 55 şi 3, Il % la 65 de zile,
până la 1% la maturitate, La viroze
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grave, infecţia a crescut de la 1,55% la 55 zile la 1,96% la 65 de şi a ajuns la
3,48% la maturitate, de asemenea diferenţele fiind asigurate statistic.

Producţia care s-a obţinut în postcultură a Ulai mică decât cea care s-a
VUO_UA'''' în anul 1 la toate înregistrându-se diferenţe foarte mari între

în ceea ce producţiaobţinută în postcultură.

La Sante s-a obţinutcea mai nlare producţie atât în primul an (63,2 cât
şi în postcultură(47,4 urmat de soiul Latona cu 42,2 t/ha, soiul Minerva cu
t/ha, soiul Roclas cu 38,6 t/ha, soiul Mureşan cu 36,9 t/ha şi soiul Fresco cu 36,7 t/ha.

La soiul Symfonia s-a obţinutcea mai mică producţiede tuberculi în postculturăşi

anume 10,4 t/ha precum şi la soiul Florette la care s-a obţinuto producţie de tuberculi
14,6 t/ha.
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INFLUENCE OF CLIMATIC CONDITIONS AND SEED POTATO
QUALITY ON POTATO YIELD IN THE SOUTH-WEST REGION OF
ROMANIA

Abstract

Researches were carried out under the conditions ofthe S-W ofRomania, specific
o the steppe area, on a sandy-loamy soil~ between 1991-1995, and under ilTigation
conditions. The purposes of the researches was to establish the influence of climatic
conditions and ofthe moment ofhaulm killing on the the vinis infection rate and on the
potato yield in the second crop year (postculture). In order to obtain a planting material
with a infection as low as possible, haulm killing must be operated at 60-65 days
after emergence. Despite these, the w~ather conditions during the crop season and the
storage period lead to phyisiological senescence of tubers and to the dramatic decrease
of yield, as follows: 63,2 to/ha (in the first year) / 47,4 to/ha (in postculture) in Sante
variety, 63,3/42,2 to/ha in Latona, 60,6118,7 to/ha in Marimne, 56,2/31,1 to/ha in Oscar,
51,7/39,6 to/ha in Minerva, 48,7/31,3 to/ha in Titus, 48,6/18,8 to/ha in Rustic, 45,9/36,7
in Fresco, 46,9/37,9 to/ha in Cibin, 46,5/27,8 to/ha in Bârsa, 47,9/22,8 to/ha in Bran,
44,3/27,4 to/ha in Desiree, 41,4/15,8 ta/ha in Ostara.
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Tables:

Fresco variety (1992-1994)
c1imatic conditions and the

rate ofviruses infection in dependence

post-culture (1993-

in 1st year and in post-culture

year and post-culture (1994-1995).
varieties in 1st year and in post-culture

1. Potato
(1994-1995).

2. Potato yield
3. Potato of

(1993-1994).
4. Potato

1994).
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SUMMARY

During last years wonncompost have got a high importance especially in organic
farms. Use of such fertilizer allows to bring up a organic crop product with high yield,
least expenses and excluding ofnecessity of destruction ofweeds.

A field trials for studying the influence of using wormcompost on potato
growing as ecologically adaptive technology of soii amelioration for increase the yield
and prevention the degradation processes in agrosysten1s was carried out during 3 years
(2001-2003). A different variants with application ofvarious doses ofwormcompost,
comparing with use of mineral fertilizers (MF-variant) were used in the experiment.
There was used a wonncompost from various vegetable-manure substratum with the
established optimum share of cow manure (40 %). A wormcompost of intermediate
stage ofbioconversion, as the most adaptive for applying into soil was used. The frequency
ofvariants oftrial was triple. Dutch potato cultivar Sante was used in the trials as variety
which have a high respond to soii fertilizing. A phenological observations and measures
of tuber growth were carried out by standard methods.

Keywords: worrnkompost, fertilizers, potato, yield.

INTRODUCTION

The low efficiency ofapplication oftraditional organic fertilisers is predetermined
by incompatibility ofmanure and soii biota with and degradation oflast one, caused by
used agrotechnology and aggravated natural and climatic factors. Particularly it degrade
because the ground during the winter peri6d freeze so that their standard biomass is
restored only by the end ofJune. So, the plants in the most important period of growth
are deprived the alive substance of the ground playing certain and, probably, a main
role in a metabolisnl of their nutrition and deformation of a proton barrier in the root
zone, arising at adverse conditions of an enviromnent (stress).

Obtained by wormcomposting bioorganic fertilisers have a number of distinctive
biophysicai properties being consequence of presence in them of specific humus
substances and regulators of plant growth, formed with participation of consuments
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development and yield ofagricultural crops, including potato is actual.

MATERIAL AND

Long-term stationary experience on studying ofinfluence ofwormcompost an growth
and development ofpotato plants was carried out 2001-2003 in Pushkin, Saint-Petersburg
region. Variants of experience were pawned an a background with entering mineral
fertiliser (MF) nitrofoska (l: 1: 1) a doze'of400 kg / ha:

1. N60P60K60; 2. wormcompost - 4 tlha; 3. wormcompost - 8 t1ha.
The wormcompost was obtained from plaRţ-lnanure substrates with an optimUlTI

share of cow-manure - 40% [2]. The placement ofţrariantswas regular in plots with the
size: 8 o5,6 m =45 m2. Frequency ofvariants in experiences was The planting of
a potato - Dutch cultivar Sante (categories "elite") was carried out in the end of May,

the wormcomposts
tennofermentation during
organisms and decomposition
",U.j,.L.L.L';'U to natural organic sut)stjln{~e

ecosystem open-ended, a necessary
ofmicrobiocenoze reducents-decompositors and ~>J'''.L''J,.L''F,

and by
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preliminary sprouting. The seed tuber size was 20-40 g. The scheme of planting ­
70635 SITI. The wonncompost was applied locally under tubers. Phenological observations
were carried out by methods ofN. Vavilov Institute, including measures oftuber increase.
Harvesting was carried out in the first decade of September. Meteorological conditions
for researches differed (quantity and distribution of rain and the sums of

temperatures) - was favourable tor development ofa potato in 2001 and 2002 but
in 2003 they were adverse: (the summer of2003 year more cold and rainy in comparison
with 2002 and 2001, that promoted a high development of late blight.

RESULTS AND DISCUSSION

The phenological observations over growth and development ofplants of a potato
in 2001-2003 shown a different terms of passage of phenological phases of start and
end of flowerings were established: In the variant with applying WOlID compost 4t/ha
and 8t/ha the period since planting to flowerings was: in variants with use wormcompost
they began correspondingly on 5 and 7 day earlier in cOlnparison with the variant where
were used MF-varÎant.

In variants with applying of they began earlier for 3 days (with a doze 4 t/ha) and
for 5 days (with a doze 8 t/ha) in comparison with the variants with mineral fertilisers, at
identical tenns of occurrence of shoots (table 1).

Table 1 Inf1uence ofuse ofdifferent kinds of fertilisers on length ofphenological
phases

A different ternlS of plant developing was established between variants of trial.
mean number and length of stems was also different in the variants (table 2). The

average length of stems, as weB as their number was more in variants with use
wOlIDcOlnpost 8 t/ha.

Accumulation tubers weight was accounted an 60-th day of vegetation.
...... U-J.......v·v... and tubers weight exceeded parameters of MF- variant already at applying a
doze of compost 4 Ii/ha, and the most essential distinctions were established at doze 8 ti

For the period of harvesting this tendency was same.
In result of experiment trials was determined, that use ofwonncompost with dose

81 Iha have not so significant difference on yield comparing use mineral fertilisers but
have advantage as fine ecological product (table 3).
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Table 2. Deve10pement ofpotato plants in flowering phase (number and length of
stems) in dependence of dose ofused fcrtilizers

Table 3. Influence ofwormcompost dose to potato tuber yield In comparison with use
other fertilisers (2001-2003 years)

-+------1-----

82 273

101

89

33{)

tlha
Variants of triaj

~~~~~~~~__L_?]2 ~_~l.~O,~l_L_85

Conclusion: Use of wormcOlnpost is the nlost effective method of increase of
potato yield in organic farms. Themost doze of applied wormcompost - 8t/ha.
Even at higher yield at use ofmanure as organic fertilizer, application ofwormconlpost is
economically more favorable.
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SUMMARY

A three-year field experiment was vvJ..luu..., ......'u.

response ofpotato (Solanum tuberosum to P K
was carried out on an sandy-loam soil. Two potato
were sown x ID. following parameters were on h':l1'..... TPCt-P'ti

fresh tuber yield, (40-75 mm) yield, average tuber
lnatter, starch, an :l
contents; incidence of COffilllon scab,
browning; frying quality; aptitude

Four nitrogen (O,
nitrate), four potassium levels (O,

three phosphorus levels (O,
were applied in the field in a factorial three

yield was on average 70/0 higher for cv.
parameters were significantly affected by

There were significant main
on tuber yield, marketable tuber yield, average tuber un"" H'-" U'I--' ..'..., ...... ,,""'

concentration, enzylnatic browning, frying quality and .... '-"CA"....... ...,

rates yielded higher crop production tuber but lower matter content.
enzymatic browning was at higher K rates. crisp quality was the
the K rate. The aptitude for washing was higher at higher K rates. The incidence
COlnmon scab, silver scurf and were lower at K rates.

N fertilisation affected but inconsistently content
P fertilisation affected inconsistently the reducing sugars content
frying quality. There were significant year x N x P interactions on reducing sugars content
and year x P interactions on French fries colour.
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contents tubers werecitric

yeal' '-"AA''''..,''''' .... uU.F>,LUAC""'AAAH

contents ofstarch, sugars,
quality and aptitude for

None of starch, total 1""\1 ....'I'>{""',"

affected by fertilisation.
potato yield, quality, .L..,'- 'UJ..U"U.~l.VU.•

Potato 111 region ofGalicia Spain) 1S one ofthe most important
agricultural A is onc ofthe arcas in this region potato is a staple
crop upon which farmers' incornc depends. Currently potato cropping occupies

30% of the total agricultural land of A Limia, with a production of 110
million which 40% are of cultivar Agria and 30% of cultivar Kennebec.

v ..... ' ....,"JlVJ.L of lnainly directed to the crisping and to
"'VAA"~A.AJU.IJU"'H. In any of thcsc cases, quality parameters arc of
producers.

Several parameters can be used to characterise the tuber some them
refer to size or appearance, whilst others are related ta chelnical composition or

"'<UJ.VA'''''IJ''LV characteristics. These quality parameters upon
VA......1.... ..,AA""'" conditions and cultural practices.

size is ofgreat importance for marketing. J\10reover consumers usually
potatoes with a unifoffi1 appearance which are easily washable.

conlpositional parameters, reducing sugars (glucose and fructose) are of
producers processors because ofits relation to colour development during

cOlnpounds that nlight be related to the extent ofnon-enzymatic browning
chips are acid and phenolic compounds (Rodriguez-Saona el al., 1997).

Texture of cooked potatoes, which is related to starch content, determines its
for different uses and to meet specific preferences of consumers. For fries,
appearance are fundamental characteristics.

Various investigations showed an influence of fertilisation practices on tuber quality
and 1970; 1974; Chaplnan el al., 1992; Westernlann

el al., 1994; Maier et a1., 1994; Kolbe et al., 1995; Panique el al., 1997; Freenlan et al.,
1998; Allison el al., 2001; Abdel Gadir el 2003; Sparrow and Chapman, 2003).

There is dearth ofinformation on the effect offertilisation on tuber quality paralneters
in Galicia, particularly in relation to the widely used cultivars Agria and Kemlebec.

The main objective ofthis paper is to the effect ofnitrogen, phosphorus and
V\.JL':.l."i:>l.UJ..LJl. (NPK) fertilisation on the tuber yield and quality oftwo cultivars (Agria
Kennebec) grown in A Limia (Galicia, NW Spain) aver three seasons.

MATERIALS AND METHODS

Field experiments were COlIGu:cte:Q over consecutive years (1998, 1999 and
2000) in de Limia (42Ş 04' N . 04Ş 01 'W long.; 630 fi altitude). The soil used in
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The texture of cooked potatoes was described based on sensory perception by a
trained sensory panel (Meilgard el al., 1991). Potatoes were steam-cooked for 13
minutes. By evaluating four sensory characteristics (disintegration, firmness, mealiness
and structure) potatoes were classified into four main types of cooking behaviour (A,
B, C, D; Rousselle el al., 1996). To assess darkening of cooked potatoes, cooked
tubers were hOlTIogenised in a blender and colour determined after one hour, using a
scale from 1 to 9.

The suitability for frying was assessed in both crisps and French fries. Potato crisps
were prepared by peeling. and slicing (1.3 mm thick) tubers. The three central sliees
were selected from each tuber, washed with water, dried with.filter paper and fried in
sunflower oiI for 3 minutes at 178şC. The crisp colour was evaluated by comparison
with IBL charts; values range from 1 to 9; 1-4 values indicate unacceptable, very dark
colour, 5 or 6 aeeeptable colour, and 7-9 very good golden crisps. Besides colour evaluation,
the percent ofreject fries (greenish, spotted, very dark) was estimated visually.

To prepare chips (French fries), potatoes were peeled and cut, using a hand-operated
chipping machine, into strips having a cross section of 1 em x 1 cm. Strips were washed
and blanched in hot water for 3 minutes, cooled, dried and prefried at 140şC in sunflower
oiI for 3 minutes. After storage at 4şC for 24 hours, colour was evaluated by comparison
with a colour chart. The strips were then fried at 180şC in sunflower oiI for 3 minutes
and the colour evaluated again. A higher number indicates a lighter colour, values below
5 being unaceeptable.

The aptitude oftubers for washing was evaluated using a scale going from 1 (no
washing) to 9 (perfect washing). This is an important factor of quality for potatoes
directed to fresh consumption.

The incidence of common scab (Streptomyces scabies), silver scurf
(Helminthosporium solani) and Rhizoctonia (Rhizoctonia solani) were estimated as
percent of tuber surface affected.

Analysis ofvariance was performed using the statistical progrmume SPSS 12.0 for
Windows.

RESULTS AND DISCUSSION

Tuber yield and size

The fresh tuber yield was significantly influenced by the year, the variety and the
potassium fertilisation. Significant interactions were observed between these
parameters. Yield was significantly higher in 2000 (Table 1); this highest production is
related to lower values ofthe maxinlum temperatures during tuberisation (Krauss and
Marschner, 1984) in this year (Figure 1). This influence ofclimatie faetors is significantly
higher for variety Agria (fresh tuber yield in 2000 differed significantly, P <0.05, from
1998 and 1999) than for variety Kennebec (the differenees between years were not
significant).
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Table 1
Yield and tuber ch(lra~c:te:nsl:Ics

1998 2000

Specific gravity,

± 43 9" 39± 39 ± 8°

nd 153 ±47" ± 34
a

175 ± 29"

1.077 1.077 1.082 1.084 L081
±O.008· ±O.006

a
±O.007

e ±O.OOS" ±O.OO9
h

22.5 ± 2.7 22.3 ± 4.7 21.7 ± IA 21.9 ± LO 22.9 ± 2.8

Kennebec

47 ±9"

±:7'

193 ± 38"

1.081
±0.006

b

22.1 ± 2.6

AgriaKennebecAgria

44±44±9
a

Kennebec

weight, g

Dry

Average

Uha

not C1eternilmed~ different letters indicate 81g-mtlCaJnt differences between years

every year studied, but
in the most favourable year

30

May June July August September

_ -+- 1998 .•. 111- •• 1999 _. j, • _ 2000 ____g__long-term average

Figure 1. Mean monthly nlaximunl temperature in the years of trials and long-term
average

"'"1'.... ""'1... ' .l'\..eruleo1ec. the yield increased rates of applied potassium,
mg:ne:Sl one, in 1998 1999. In increase of potassium rate

did not a C'1fl<1r>1T1'ro"""Y "'.,,,....""'''''''''' ofyield (Figure 2). On
2000 was the yield responded positively

I-Iv ........"'H ......., ...... ......,L .....UJ"."AV·...A up ta tIle rate. It appears that for this variety
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a synergy existed between climaticfactors and fertilisation. Also Chapman et al.
Maier el al. (1994) and Allison et al. (2001), among others, reported increased tuber
yields at higher potassimTI application rates.

Nitrogen and phosphorus fertilisation, at the rates applied, did not affect fresh tuber
yield.
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70 be De 8 K2
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Figure 2. Fresh tuber yield for both potato varieties studied in every year oftrial as
a function ofpotassium fertilisation. A: Kennebec; B: Agria. Control: unfertilised; Kl:
150 kg K

2
0/ha; K2: 300 kg K

2
0/ha; K3: 450 kg K

2
0/ha. In one year, different letters

indicate significant differences.

The marketable tuber (40 to 75 lnm) yield varied in a way similar to that of total
fresh tuber yield. The most rel11arkable difference is that in 2000 (the most productive
year) the highest potassium rate (450 kg K

2
0/ha) produced a decrease of marketable

yield, not only in variety Kennebec but also in Agria. In the Iatter variety, the decrease of
marketable production, while the total fresh tuber yield increased, resulted from a
considerable increase ofyield oftubers >75 cm.

The marketable tuber (40-75 cm) yield as a percentage oftotal yield was significant1y
lower in variety Kennebec that in Agria, as a resuIt of a higher proportion oflarge tubers
(>75 cm) in variety Kennebec. The lower percentage of large tubers in variety Agria
makes it more suitable for crisp production, because the large tubers produce large
slices, which terid to break on packaging.

Year, variety and potassium fertilisation had significant effects on average
weight, which was significant1y higher in variety Kennebec and in 2000 (the most
productive year). It increased with the rate of applied potassium, being significant1y
higher at the highest K rate (450 kg K

2
0/ha) than in the control plots.
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Ch.eulicai COlllllJiOSJltU]ln

The matter concentration (Table 1) was significantly H.LLLU..........., ••, ....

fertilisation, decreasing as potassium rate increased in range ., UU.l...·u

kg K20/ha). Similar results were reported by el al. (1995) in pot and fie1d
experilnents. Allison ei al. (2001) reported reduction ofdry marter concentration at high
potassium application rates. No influence was observed of nitrogen or phosphorus
fertilisation on dry matter content.

Percentage ofdry matter in potatoes for crisp production should be 20-250/0 (Kita,
2002). Lower luatter contents in decreased yields, increased consumption
and crisps with higher oiI content and less in our experiments,
including those produced at the highest potassium application rates, met requirement.

The tuber specific gravity was sigllificantly influenced by the year and the potassium
fertilisation, and interactions were observed these parameters. specific
gravity increased in the order 1998 <2000 <1999 (Table 1) and decreased at higher
potassium rates.

For both varieties, the average specific gravity was only above 1.080 g cln-3
, the

recommended threshold value for crisps (Bomwy et al., 2000), in 1999 2000 (Table
1). This value is u8ually not reached at high potassiunl rates (300 or 450 ~O/ha).

Since the starch eontent was estimated from tlie specific gravity, it showed the
same trend ofvariation, being higher in control plots.

Table 2
Chemical eomposition oftubers

1998 1999 2000

Agria Kennebec Agria Kennebec Agria Kennebec

13.5 ± 1.7" 13.6 ± 1.3" 14.7 ± 1.5" 15.0± LI" 14.4 ± 1.5
11 14.2± l.lh

0.15 ±O.06
h

O.16±O.07
b

0.14 ± 0.04" 0.20± 0.05" 0.09 ± 0.04" 0.12 ± 0.05"

0.35 ± 0.10 0.36±OJO ud nd 0.35 ±O.08 0.34 ± 0.07

Starch. % FW

Reducing sugars. % FW

Total nitrogen. % FW

Ascorbic acid, mg
FW

Citric acid, mg kg·
1

FW

nd

nd

nd

nd

Il3 ± 32
b

124 ± 58
b

87 23 ±

6206 ± 123911 5566 ± 1121 b 3058 ± 930· 2335 ± 1067"

nd: notdetermined; different letters .....'-'..."'....".... ..:""F,...LU...V<........ differences between years

The total nitrogen content in tubers was not significantly influenced by year, variety
or fertilisation. This resuIt contrasts with findings other authors, to which N
levels in tubers may vary depending on fertilisation (Roe et aL, 1990; Klein et
al., 1980 and 1982; Millard, 1986). This lack ofN fertilisation along with
fact the total N contents Iay in the upper Iimit reported normallevels (0.24 -
0.36%, according to 1966) suggest excess N fertilisation in present field
experiments.
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Figure 3. Concentrations of reducing
sugars for both varieties in the three years

oftrials

o Agria

Year

The content ofreducing sugars (glucose
and fructose) in tubers was significantly
inf1uenced by the year,. the variety, and the
nitrogen and phosphorus fertilisation.
Significant interactions betwecn these

parameters were identified. The content of reducing sugars (Table 2~ Figure was
higher in variety Kennebec in aU three years, the difference being statistically significant

< 0.05) in 1999 and 2000. In the year 2000 tubers of both varieties had the lowest
content of reducing sugars; this lower content could be attributed to drier climatic
conditions in 2000 (Figure 4). Hamouz el al. (2000) reported lowerreducing sugar contents

potatoes from drier and warmer regions.
The contents of reducing sugars were very often (Table 2, Figure 3) below 0.150/0

FW, threshold value recOlnmended for crisps, and almost always below 0.25(% FW,
recommended for chips (Borruey el al., 2000).

The significantly lower content of reducing sugars in variety Agria in 1999 and
2000 is consistent with the lighter colour ofAgria chips and crisps. Potatoes suitable for
frying should have low levels of reducing sugars to avoid excessive browning of fries
through the Maillard reaction (Roe el al., 1990).
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Figure 4. Rainfall minus
evapotranspiration potential in the
years of trials and long-term
average
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"''''''-'''"'':>"1-':>''"<:' and with
""''-''... '"' ....... ''' sugars with

UU. .:JUlJlVAA, the Iatter was true in

Figure 5. Ascorbic acid contents for
different scores ofenzymatic browning

8

76

Enzymatic browning

Culinary

The enzymatic browning was significantly the variety
the potassium fertilisation (P <0.1 O). Mean value was 6 for variety
variety Kennebec. The less browning of was "''-7' ....., ....3'-''''....,

content of ascorbic and acids. These ,..r"..........AH~... ri<:'

involved in the prevention ofthe browningprocess can be used as hrr"'UTln111,rr

for fresh-cut potatoes (Sapers and Miller, 1995; Almeida and Nogueira,
with high levels ofascorbic acid showed low enzymatic browning

Browning decreased when increasing rate. UAA.UAH.U

enzynlatic browning was reported by authors for potato vanctles
et 1967; Rinno et al., 1972; Baerug and Enge, 1974). Similarly othcr authors

lack fertilisation on enzymatic browning (Rinno el al., 1972).
The darkening after steam cooking was

significantly influenced by the variety, being
lower in Agria than in Kennebec. It was not
significantly influenced by fertilisation.
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The texture of steam-cooked tubers was not significantly influenced by the variety.
Yet it was inf1uenced by the nitrogen and phosphorus fertilisation, and interactions between
these two parameters have also been identified.

The softest texture (mealy) corresponded to tubers from control plots, coincidingwith
the highest content of starch. As for the nitrogen rate" the firmest potatoes correspond to
the intermediate rate. The phosphorus fertilisation significantly influenced texture only at
the highest nitrogen rate; in this case, the texture is mealier at the lowest phosphorus rate.
For the most part tubers belong to the B class of potatoes, which are quite firm and
appropriate for several uses.

The crisp colour was sigl1ificant1y influenced by the year, the variety and the rate of
applied potassium. The crisps ofvariety Agria presented lighter colourthan those
Kemlebec (on average 6.1 and 5.5, respectively). As for the year, in 1998 crisps had
significantly darker colour than in years 1999 and 2000. Increasing potassium rates gave
place to better crisp colour. Similar Înfluence ofK fertilisation was reported by Zehler el al.
(1981).

percentage of reject crisps was significantly inf1uenced by the year, the variety
and the rate of applied potassium; no interactions existed between these parameters at a
950/0 significance level. The percentage ofreject crisps was lower in 1999, when production
was also lower. This percentage was significantly higher in variety Kennebec (23% on
average) than Agria (16% on average) and lowest for the highest potassium rate.

The score of prefried and fried chips (French ffies) was significantly influenced
the variety, and the potassium and phosphorus fertilisation; there existed interactions between
these variables as well as with the year and the rate of applied nitrogen. The score of
prefried and fried chips was higher for variety Agria (onaverage 6.6 and 6.3, respectively)
than Kennebec (on average 5.7 and 5.8, respectively). Fertilisation produced a deterioration

prefries colour with regard to the control. The highest rate of applied Pled to lighter
French fries.

The aptitude for washing was significantly influenced by the variety, the year and the
potassium fertilisation. The variety Agria washed better than Kennebec (scores 3.4 and
2.3, respectively). The low aptitude for washing is related to the presence ofdisease lesions.
The year 1999 was the most favourable for washing. Higher potassiunl rates improved
washing aptitude with regard to control plots.

Incidence of diseases
The incidence ofcornrnon scab was on average 7% and was signiticant1y influenced

by the year and the potassium fertilisation; significant interaction was observed between
these two variables. The incidence ofthis disease was imperceptible in the year 1999. In
1998 the incidence of common scab was minimum in control plots. On the contrary, in
2000 the highest potassium rate (450 kg K

2
0/ha) is that which results in the minimum

incidence of cornrnon scab.
The incidence of silver scurf (that was studied only in year 2000) amounted to 35%

on average and was significantly influenced by the variety and the potassimTI fertilisation,
no interactions existing between these two parameters. The incidence of silver scurfwas
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significant1y higher in Kennebec thoo in Agria. The maximum mcidence took place in
control plots and the minimum at 300 kg K

2
0lha.

The incidence ofRhizoctoma, which was studied only in 2000, amounted on average
to 8% and was significantly influenced by potassium fertilisation, being lower at higher
potassium rates.

CONCLUSIONS

Fertilisation, especially potassimll application rates, affected significantly the yield
and quality ofpotato tubers fu ilie conditions ofthe present study. Higherpotassium rates
resulted in increased tuber yie1d and size as weB as lighter colour, less enzymatic
browning and slightly better washing aptitude. On the other hand, increased potassium
fertilisation led to lower dry matter concentration and specific gravity, which are related
to poorer crisp yield and texture.

Nitrogen and phosphorus fertilisation affected significantly the concentration of
reducing sugars and the texture of ste31Il-cooked In hoth cases significant
interactions were identified between both variables. Moreover phosphorus fertilisatiOl.
exerted a main effect on colour ofprefried and fried chips.

The scant influence ofnitrogen and phosphorus fCltilisation on tuberyield and quality
indicates that the applied rates are above the optimum levels. As for potassium, in spite
of the high rates applied, significant responses were observed, at least in some years ar
variety; this fact confinns to some extent the general belief that potato shows large
responses to K fertilisers. Nevertheless, high K application rates resulted, some cases,
in decrease offresh tuber yield and/or marketable tuber yield; in other cases, the increases
in fresh tuber yield and crisp colour at high potassium rates were counterbalanced by a
decrease in dry matter content. So it seems that tIle high K rates usually applied in the
region are not justified. Similarly, Allison el al. (2001) advocate the application to potato
crops in Great Britain of K rates lower than iliose currently usuaI.

Besides fertilisation, clinlatic factors play a principal role in detennining potato tuber
yield and quality.
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CALITATEA TUBERCULILOR DE CARTOFI CA
LA FERTILIZAREA CU FOSFOR ŞI POTASIU N-

V SPANIEI

Rezumat

S-a întreprins un experiment în câmp pe durata a 3 ani în Galicia, N-V Spaniei,
pentru evaluarea reacţiei cartofului (Solanum tuberosum L.) la fertilizarea cu NPK.
Experimentele s-au'desfăşuratpe un sol acid uşor argilos. Au fost plantaţi tuberculi din
două (Kennebec şi Agria) la distanţa de 0.75 x 0.32 m. Au fost determinaţi următorii

parametri ai tuberculilor recoltaţi: producţia de tuberculi proaspeţi, producţia de tuberculi
pentlu comercializare (40-75 mm), masa medie a tuberculilor, conţinutul de substanţă

uscată, greutatea specifică; amidon, zaharuri reducătoare, azot, acid citric şi ascorbic;
incidenţa râiei conllme, a râiei argintii şi a rizoctoniozei; brunificarea enzimatică; calitatea
la preparare; rezistenţa la spălare.

Au fost aplicate în câlnp, pe baza unei scheme factoriale cu trei repetiţii, patiu
nivele de azot (O, 130, 180, şi 230 kg N/ha, sub formă de sulfat şi nitrat de amoniu), patru

de potasiu (O, 150,300, şi 450 kg K
2
0/ha, sub formă de dorură de potasiu), şi trei

nivele de fosfor (O, 100, şi 200 kg P205/ha, sub formă de superfosfat de calciu).
Producţia de tuberculi a fost în nledie cu 7% mai mare la soiul Agria faţă de

Kennebec. Majoritatea parmnetrilor de calitate au fost afectaţi în mod decisiv de soi.
Un coeficient mai mare al aplicării de potasiu a avut efecte semnificative (P<0.05)

asupra producţiei de tuberculi, a producţiei de cartof pentru vânzare, asupra greutăţii

medii a tuberculilor, a substanţei uscate, a brunificării enzimatice, asupra calităţii la
preparare şi a rezistenţei la s~ălare. Cantităţi mai mari de potasiu au dus la o producţie

mai mare şi la dimensiuni mărite ale tuberculilor, dar şi la scăderea conţinutului de materie
uscată. Brunificarea enzimatică a fost mai scăzută când s-a aplicat mai mult potasiu.
Calitatea culinară a crescut 9dată cu cantitatea de K. Rezistenţa la spălare a fost mai
ridicată în cazul aplicării unei caqtităţi mai mari de K. Incidenţa râiei comune, a râiei
argintii şi a rizoctoniozei a fost mai scăzută la cantităţi mai mari de K.

Fertilizarea cu N a influenţat nesemnificativ conţinutul de zaharuri reducătoare.

Fertilizarea cu P a influenţat nesemnificativ conţinutul de zahamri reducătoare şi calitatea
la preparare. Interacţiunile an x N x P au fost semnificative asupra conţinutului de zaharuri
reducătoare iar interacţiunile an x P au avut efect semnificativ asupra culorii pommes­
frites-ului.

În funcţiede an, au diferit semnificativ producţia totală de tuberculi şi cea de cartof
pentru comercializare, masa tuberculilor, greutatea specifică, conţinutul de amidon, de
zaharuri reducătoare, de acid ascorbic şi citric, incidenţa râiei comune, calitatea la preparare
şi rezistenţa la spălare.

Nici unul din conţinuturile de amidon, azot, acid ascorbic şi citric din tuberculi nu au
fost afectate decisiv de fertilizare.
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Cuvinte cheie: producţie, calitate, fertilizare

Tabele:

1. Caracteristicile producţiei şi ale tuberculilor
2. Compoziţia chimică a tuberculilor

lfiguri:

1. Temperatura maximămedie lunară în anii de experienţă şi media pe termen lung
2. Producţia de tuberculi proaspeţi din ambele soiuri studiate în fiecare an de

experienţă în funcţie de fertilizarea cu potasiu. A: B: Agria. Martor:
nefertilizat; Kl: 150 kg ~O/ha; K2: 300 kg ~O/ha; K3: 450 ~Olha. În cadrul unui
an, literele diferite indică diferenţe selnnificative.

3. Concentraţiile de zaharuri reducătoare pentru ambele soiuri în cei trei ani de
experienţă

4. Precipitaţiile, mai puţin potenţialul de evapotranspiraţie, în anii de experienţă şi

lnedia pe termen lung
5. Conţinutul de acid ascorbic pentru diferite valori ale brunificării enzimatice
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Productivity (Solanum tuberosum, L.) to waler ana

• <.4H"A" ..'-'"'~ ta
Values

1997 and 1998

NI 22.5 18.0 14.1 11.0

N2 22.2 20.4 14.8 1l.8 10.0

N3 _ 24.4 24.4 18.8 14.0 12.4

Mean 24.7 23.1 17.7 14.2 n.9
SE 2.9 2.0 2.0 2.0 1.7 SE

Braganca
I

1989 14 13 12 Il 10

NO 48.4 42.2 34.0 27.3 17.3

NI 49.3 49.2 35.6 25.1 12.6

N2 50.1 50.1 33.9 24.3 12.3

N3 49.4 46.5 33.5 24.4 12.2

Mean 49.3 47.0 34.3 25.3 13.6

SE 0.7 3.5 0.9 1.4 2.5 SE 1. J 1.2

Table 2. Results from the analysis of variance perfonned an total fresh tuber yield (t
ha-l) and tuber size distribution, as (%) of total weight, obtained four
seasons at Bragan9a (1988-89) and (1997-98) in response ta differential
irrigation from fain-fed ta irrigation and nitrogen rates, NO

to N4 (240 kg Values 120 DAP 1988 and 140
DAP 1998

Analysis of variance
Tuber yield (t ha-

<30 mm 30-50 mm 50-100 mm
1)

Year 88 89 97 98 88 89 97 98 88 89 97 98 88 89 97 98

Source of variation

Irrigation (1) n = 12 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Nitrogen (N) n =16 ns ns ns ns ns ns fiS n5 ns ns ns ns ns ns ns ns

Sites (S) n =4 * ** ** **

NxS ns ns ns ns

IxN * ns ns ns

IxS * * ** **

IxNxS ns ns ns ns

*, **, ns Significant at the 0.05, 0.01 pf()balblllty levels and non significant, respectively
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Effect of "".11-11"""'",,,,,,,,, treatment on fresh tuber

Effect of treatmeJlt on tuber size distribution

size >100 mm were found in any of
rmn; 30-50 mIU; 50-100 mm and >100

roi""",f",,,,,rl L'nr\H'C"ri a clear ta irrigation "''''''''''YY'!'''C

and compensatory as the pelrcentalge
for "marketable

tubers used in consumption varied in a complementary manner.
average, all four seasons, the yield obtained from crops grown under the

,U".LL,"'UL'~U regime (I4) displayed a (P<O.Ol) of"l11arketable
tubers (61 %) than "seed size" (30-50 rmn) tubers followed next

by the sluallest size «30 mm) considered as rejects (Figure As water "'!J~/,U""'U

was reduced from conditions partially ilTigated (Figure 2.b)
down to the rain-fed regime the average distribution of tuber size changed to a

reverse pattern (Figure with only "marketable (50-100 mm), 64% of
(30-50 100/0 of tubers
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of treatment tuber size distribution

HJ'-I'HV.U in to N application was not
no significant effect was observed in any ofthe four trials

Considering all faur seasons at one time, the mean tuber size maintained
unchanged by nitrogen rates from O(NO) ta 240 kg ha-l (N3) varying from
42AO% (SO-100 Imn); S2-53% (30-50 mrn) to 6-7% «30 mrn). Interestingly, fertiliser
treatments are considered one at time, the site factor appears to affect more than the
other factors on the overall percentage of tuber size distribution in the final fresh
yield. As a result, the mean (1988-89) pattern of tuber size distribution obtained at
Bragan9a, irrespectively of nitrogen treatment, was 49% (SO-100 mrn), 42% (30-S0
mrn) and 9% «30 Imn). By contrast, the corresponding values (1997-98) obtained at
Montalegre were 34%, 63% and 3%.

(a) (b)
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(c) (d)
4. Response patterns tuber size grade (SO-100 mrn; 30-S0 mm; <30 mm)

distribution four treatlnents: Okg ha-1 (NO), 80 kg ha-1 (NI), 160 kg
ha-l (N2) 240 kg ha-1 (N3) Braganc;a (1988 and 1989) and Montalegre (1997

and 1998).
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This work is part of two projects carried out at Braganc;a through the Inter-
University Project (UTAD/Braganc;a Polytechnic/Cranfield University) with financial
assistance from Junta Nacional de Investigac;ăo Cientifica e Tecno16gica (JNICT) and
The British Council and in Montalegre through the PAMAF 8111 Project financed by
INIA, the Portuguese Ministry of Agriculture.

REFERENCES

1. Arsenault, W. J., LeBlanc, D. A., Tai, G. t. C., Boswall, P., 2001. Effects of
nitrogen application and seedpiece spacing on yield and tuber size distribution in
eight potato cultivars. American Joumal of Potato Research, 78: 301-309

2. Dyson, P. W., Watson, D. J., 1971. An analysis ofthe effects ofnutrient supply on
the growth of potato crops. Annals of Applied Biology, 69: 47-63.

3. Fabeiro, C., Olalla, F. M. D., de Juan, 1. A., 2001. Yield and size ofdeficit irrigated
potatoes. Agricultural Water Management, 48: 255-266.

4. Gonc;alves, D. A., 1985. Contribuic;ăo para o estudo do clima da bacia superior do
rio Sabor. (Influ~ncia da circulac;ăo geral na estructura da baixa atmosfera). Vila
Real. Portugal. Tese de Doutoramento. I.U.T.A.D.

5. Hanks, R. 1., Keller, J., Rasmussen, V P., Wilson, G. D., 1976. Line source sprinkler
for continuous variable irrigation-crop production studies. Soil Science Society of
America Joumal, 40: 426-429.

6. Harris, P. M., 1978. Water. In The potato crop. The scientific basis for improvement.
244-277. (Ed. P. M. Harris). London: Chapman & HalI.

7. Harris, P.M., 1992. tvIineral nutrition. In: Harris P.M (Ed.) The Potato Crop: The
Scientific Basis Improvement. Chapman & Hall, London. Second edition. pp.
162-213

8. Levy, D., Genizi, A., Goldman, A, 1990. Compatibility of potatoes to contrasting
seasonal conditions, to high temperatures and to water deficit: The association with
time ofmaturation and yield potential. Potato Research, 33: 325-334.

9. Mohabir, G., John, P., 1988. Effect of temperature on starch synthesis in potato
tuber tissue and in amyloplasts. Plant Physiology, 88: 1222-1228.

10. Morgan, D. D. V., Carr, M. K. V, 1988. Analysis of experiments involving line
source sprinkler irrigation. Experimental Agriculture, 24: 169-176.

Il. Porter, G. A., Sisson, 1. A., 1993. Yield and market quality and petiole nitrate
concentration ofnonirrigated Russet Burbank and Shepody potatoes in response to
sidedressed nitrogen. American Potato Joumal, 70: 101-116.

12. Porter, G. A., Opena, G. B., Bradbury, W. B., McBumie, J. C., Sisson, J. A., 1999.
Soi1 management and supplemental irrigation effects on potato: 1. Soil properties,
Tuber Yield and Quality. Agronomy Joumal, 91: 416-425.

186 Anale I.C.D.C.S.Z.



j-'roaUCllvlty ana quallty response patterns o} potatoes (Solanum tuberosum, L.) to water and ...

13. Rab 5 Md. A., S. 1987. Water-use irrigated potatoes on a duplex soi!.
Australian Journal ofExperimentat Agriculture, 27: 165-172.

14. Sale, P. 1. M., 1973. Productivity ofvegetable crops a region ofhigh solar inpuL
II. Yields and efficiencies ofwateruse and energy. Australian Joumal ofAgricultural
Research, 24: 751-762.

15. Shimshi, D., Susnoschi, M., 1985. Growth and yield studies ofpotato development
in a semi-arid region. 3. Effect ofwater stress and amounts ofnitrogen top dressing
on physiological indices and on tuber yield and quality of several cultivars. Potato
Research, 28: 177-191.

16. Susnoschi, M., 1982. Growth and yield studies ofpotatoes developed in a semi-arid
region. I. Yield response of several varieties grown as a double crop. Potato
Research, 25: 59-69.

17. Waterer, D., 1997. Influence ofirrigation, nitrogen aud seed piece spacingon yields
and tuber size distribution ofseed potatoes. Canadian Joumal ofPlant Science, 77:
141-148.

ELEMENTELE DE
CARTOFULUI (S9LANUM
IRIGARE FERTILIZARE CU AZOT

CALITATE ALE
CA RĂSPUNS LA

NORDUL PORTUGALIEI

Rezumat

S-au efectuat cercetări în câmp folosind metoda anlplasării în be'lzi la cartof
(Solanum tuberosum, soiul Desiree, pe perioada a 4 sezoane diferite şi în 2 localităţi

din regiunea Tras-os-Montes din nordul Portugaliei (1988-89 în Bragan9a la 680 m
altitudine şi între 1997-98 în Montalegre la 1005 m altitudine). Culturile au fost supuse la
4 nivele de fertilizare cu azot (N) (NO. NI, N2 şi N3) şi la 5 tratamente de irigare (1) (I4­
10). lrigarea cOlnpletă a dus la creşterea producţiei medii de tuberculi proaspeţi în câmpul
de la Bragan9a de la 11.8 la 24.7 tolha în 1988; de la 13.6 la 49.8 tolha în 1989; de la
19.3 la 44.5 tolha (1997) şi de la 15.6 la 56.0 tolha (1998) în câmpul de la Montalegre.
În toate cele 4 experienţe, producţia totală de tuberculi proaspeţi din culturile cu deficit
de apă şi cu fertilzare cu N au avut tendinţa de a scădea până la 80 kg/ha. Deasupra
acestui prag valoric, efectul aplicării de N asupra producţiilor de tuberculi proaspeţi nu a
fost semnificativ decât la doza extremă a tratamentului cu N (N3) şi a irigării (I4) în
1989, 1997 şi 1998. Culturile din varianta cu completă (14) au prezentat un
procentaj mai mare de de mărime "pentru piaţă" (50-100 mm) (61%) decât
tuberculi "de sămânţă" (30-50 mrn) (36%) urmaţi de dimensiunea ce mai mică «30
mrn) (3%). Regimurile de irigare au fost cuprinse' Între irigare completă şi regim de
precipitaţii; medie a mărimii tuberculilor a variat indirect între doar
24% (50-100 64% (30-50 mm) and 10% «30 mrn). Aplicarea de îngrăşământ

azotat nu a avut nici un.efect asupra mărimii tuberculilor în nici unul dintre
cele 4 A o legătură irigare şi localitate asupra
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procentajului distribuţieimărimii Se pare că temperatura indusă de altitudinea
localităţii este un factor important care influenţeazăprocentul de tuberculi "pentru piaţă"

şi "pentru sămânţă"din producţia finală la culturile irigate. Condiţiile de climămai blânde
par a favoriza prezenţaunui procentaj mai mare de tuberculi "pentru piaţă" (50-100 mm)
şi a numărul de sămânţă" (30-50 din producţia finală.

Aceste rezultate indică faptul că în ambele localităţi irigarea este o soluţie eficientă

creşterea producţiei de cartof şi pentru a controla calibrarea tuberculilor.
Cuvinte cheie: Solanum tuberosum, productivitate, mărimea tuberculilor, irigare,

azot, N Portugaliei.

Tabele:

1. Producţia finală tuberculi proaspeţi (to/ha) obţinuţi pe o perioadă de 4 sezoane
la Braganya (1988-89) şi Montalegre (1997-98) ca răspuns la diferite nivele de irigare
(de la precipitaţiila irigare completă) (10-14) şi de aplicare de N, de la NO (O kglha) la N4
(240 kg/ha). Valorile se referă la recoltările făcute la 120 zile după plantare (DAP) în
1988 şi 140 DAP în 1989, 1997 şi 1998.

2. Rezultatele analizei varianţei aplicate la producţia totală de tuberculi proaspeţi
(tolha) şi la distribuţialnărimiituberculilor, ca procentaj din masa totală, reultate obţinute

pe parcursul a 4 sezoane la Bragalwa (1988-89) şi Montalegre (1997··98) ca răspuns la
diferite nivele de irigare (de la precipitaţii la irigare completă) (10-14) şi de aplicare de N,
de la NO (O kg/ha) la N4 (240 kg/ha). Valorile se referă la recoltările făcute la 120 zile
după plantare (DAP) în 1988 şi 140 DAP în 1989, 1997 şi 1998.

Figuri:

1. Totalul precipitaţiilorlunare (mm) şi temperatura medie lunară a aerului (şC) în
timpul celor 4 sezoane de cultivare (mai-septembrie) la Braganya (1988-89) şi Montalegre
(1997-98).

2. Modele de distribuţiea mărimii tuberculilor (50-100 mm; 30-50 mm; <30 mrn) ca
răspuns la următoareletratamentele (a) irigare completă, 14, (b) irigare parţială, 12, (c)
precipitaţii, 10, în cârrlpul de la Braganya (1988 şi 1989) şi Montalegre (1997 şi 1998).

3. Exemple ale efectelor regimurilor de irigare, de la irigare completă (IO), irigare
parţială (I2), precipitaţii (14), asupra distribuţiei mărimii tuberculilor (50-100 mm; 30-50
rom; <30 rom) obţinută în câmpul de la Braganya în 1989 şi în cel de la Montalegre ~n

1998. ,
4. Modele de distribuţie a mărimii tuberculilor (50-100 mm; 30-50 mm; <30 rom) ca

răsuns la 4 nivele de tratament cu azot: Okg/ha {NO), 80 kg/ha (NI), 160 kg/ha (N2) şi

240 kglha (N3) în câmpul de la Braganya (1988 şi 1989) şi Montalegre (1997 şi 1998).
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tubers used in early potato comes from autumn harvest of
""'J"."VU,",o Therefore, mostly physiologically younger tubers are used in
nHmUlcnon. However, is that rather young seed

in long season, while older is suitable ta obtain
the season or in short seasons (Wurr, 1979). Pre-sprouting

seed can a solution to seeds suitable for early planting. Hence, rapid
emergence, fast initial growth and a homogeneous development of the crop can be

Pre-sprouting also the growth of a larger number
of sprouts/stems per seed potato, which leads to a more efficient use of the
(Baarveld et aL, 2001).

This study was aimed to determine the effects ofplanting date with or without
treatment an earliriess, growth and of early patato crap a

eU1Vlf()nrnellt in Turkey.

~Jl'O.."r1l.1!LJU AND METHODS

This was conducted at the Experimental Farm of Agricultural Faculty,
Mustafa Kemal University in Hatay, Turkey (360 39' N, 360 40' E) during winter and
spring seasons of2001 and 2002. The soi! ofthe experimental fields has low organic
matter content and was slightly alkaline in both years. Hatay provinee has typical

JlVy......."".........JLHJU...... climate eonditions with hot-dry summers and mild-rainy winters. Some
important elimatie data of Hatay provinee during experimental periods are given in
Table 1.

Table 1. Some climatie data during experimental period in 2001 and 2002

----
Months

January 4,7 13,6 8,9 35,0 1,0 lL8 5,8 99,7
February 4,0 15,4 9,5 129,7 3,9 18,5 10,8 72,2
March 8,6 22,7 15,3 66,1 6,8 20,7 13,2 77,8
Aprii 11,4 25,2 17,9 24,2 10,7 22,1 16,1 50,8
May 13,3 28,4 20,9 175,6 13,9 28,3 20,8 13,5
June 19,2 37,2 26,6 19,2 33,4 26,2 2,8

The pre-sprouted and normal seed tubers were planted at six different date
with 13-15 days interval starting from 1 January. Tubers were pre-sprouted at 18-20
°C in a temperature and light controlled storage starting one month before of eaeh
planting date. The potato tubers were kept in the dark until they have formed sprouts
ofa few millimeters, and then lights turned ono Rests oftubers used in pre-sprouting
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Table 2. The effects of planting date on emergence aud total
growing duration ofearly potato.

Seed types Planting dates Days ta emergence Total growth duration

Pre-sprouted 1 January 59 52 87 92
15 January 48 38 83 91

1 February 36 28 82 85
15 February 28 22 82 77

1 March 21 20 76 75

Normal 1 January 64 58 82 86
15 January 54 44 80 85

1 February 41 34 77 79
15 February 35 27 75 76

1 March 26 24 75 70
15 March 20 19 67 65

Seed types (A)
Planting dates (B)

**
**
*

**
**
*

**
**
**

**
**
**

*: d" ** :p d" 0.01

Total growth duration ranged 67 to 87 days in 2001 and from 65 to 92
in 2002 (Table caused longer growth duration due to earlier emergence.

tÎlne the first and the planting was 74 days, between
last emergence were 30 days in 2001 37 days in 2002, and between

longest growing duration were 20 days in 2001 27 days in 2002. Although
tenlDE~rat:un~s caused delaying of emergence, the temperatures over the

~ >""'U'''''''''''''' for potato crop growth after Optimum for growth and
net for potato is 16-21°e and Struik
et al., 1989a; Gawronska et al., 1992; van Dam et 1996). The mean temperatures
were around 200 e in May, temperatures reached 27-28°e daytime in
May. the crops to mature earlier.

aud Haulm Growth
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Table 3.

2.6

ns:

4.2

4.7 33.8
32.6

24.4

fiS

Growth and



of pre-sprouting
mean tuber neT"'" rr'-."I"

Pre-sprouted 7.1 8.5 85.3 53.4 79.9 78.5
Nonnal 6.4 8.4 83.3 48.5 77.7 76.2

1 January 7.4 8.9 98.4 65.1 81.9 82.5
15 January 7.8 9.1 97.4 61.3 82.5 83.8

1 February 7.0 9.0 93.1 54.2 83.9 82.9
15 February 6.7 9.0 84.5 44.7 81.1 78.0

1 March 6.5 7.9 74.4 41.0 76.5 72.9
15 March 5.2 7.0 58.1 39.1 67.0 63.9

LSD (Planling date) (0.05) 0.3 0.4 2.8 2.5 0.8 1.5

Seed types (A) ** ns * ** ** **
P. dates (B) ** ** ** ** ** **

* **

* : p d" 0.05, ** . P d" 0.01, ns: non significant

the seed types and planting dates significantly affected mean tuber weight
while the effect of seed type x planting date interaction was not significant in both years
(Table 4). Pre-sprouted seeds gave significantly higher mean tuber weight at harvest
both years. Mean tuber weight reduced with delaying of planting in both years. As
discussed earlier, total growing period ofpotato crap increased with earlier planting (Table

dry matter accumulations to tubers continued for longer periods, and
,..rv.~"",,..n1<:>,,,t-I,, mean tuber weight increased. Furthermore, significant part oftuber bulking

A{"'t''' ...·..'''ri under cooler canditions comparing to late plantings. Temperature
significantly affects partitioning ofphotosynthate between shoots and tubers, and in general,

temperatures above 20°C favor shoot growth and temperatures below 20°C favor
growth (Ewing, 1981; Benoit et al., 1983). Cao and Tibbitts (1994) subjected

potato to different temperature regimes during there successive growth periods,
and concluded that tuber development ofpotatoes is optimized with a phasic pattern of
high during later growth. In the
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tuber yield

lntl~ral~tlCln significantly
harvest

UJUlJl""'J.',,",J.U, pl(Jmtlug dates were
from 63.9%

later than 1 February
decrease was more at

effects5.

35.39 13.26 26.28
Normal 24.97 1.84 23.44

1 19.42 11.71 32.81
15 5.40 43.22 18.31 11.84 31.74

1 37.24 15.17 10.90 27.82
15 32.04 10.23 10.91 22.90

1 March 5.88 28.18 7.29 9.15 18.39
15 March 17.30 4.87 8.24 15.52

LSD 1.87 0.85 1.10 1.74

** ** ns ns
** ** ** **

* .
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1981~ Wo1f et
16 to

"''''''''1-v\t'''C' and de

and marked1y reduces tuber yield (Marinus
Struik et et 992). Phasic tenl0e:rature \,I1,1,'4,.l.H::'\..- """,it"tom

tuberÎzation of ",",,.,.·t,,i',,~,,

and low temperature (1 7°C)
for tuber Tibbitts, the
potato is grown during winter and spring months. Temperature is
stages and gradually increases Iater in growing season.
under of regime with even
eonsequence yield potential is generally low eomparing to telnperate zones. In aur
.......,,,,'I-'J".""."'''''''''''' potato crops subjected to higher at

yield was dramatieally reduced with late planting.

1. Baarveld, H.R:, Hajer, M.P. and H.M.G., 2001. Professional Potato
Growing. Pre-sprouting. The Netherlands Consultative Potato Jl.U':'Hl.'LH"'"

Den Haag, 16 p.
2. Benoit, G.R., Stanley, C.D., Grant, W.J. and 1983. Potato

as by temperatures. Am. Potato J. 60: 489-501.
3. Cao, W. Tibbits, TW., 1994. Phasic ehange ual-l.v.Li.!.';)

and tuberization potatoes. J. Amer. Soc. ROft. Sei. 119:
4. Dean, B.B., 1994. Managing the potato prCIC!UCt!em

New York, 183 p.
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Preîncoltirea a avut ca efect o germinare rapidă şi o creştere mai viguroasă a
drept unnare, producţiimai mari de tuberculi la recoltare. Întârzierea

plantării, în special după începutul lunii februarie, a avut ca efect reducerea a
producţiei din cauza ale aerului. S-a ajuns la concluzia că tuberculii
ar atunci când de sol sunt în
Reducerea producţiei datorată plantării ar putea fi acceptată într-o U.li.li'UUjl.li~U

măsură până la lunii februarie, însă nu trebuie să se mai facă

această dată, în condiţiilede mediu semi-arid zona mediteraneană.

cheie: cartoftimpuriu, epocă de preîncolţire, sezon de
zona mt~alter;am~ana

""",,',,-,,-:1,"'1-:1 experimentală din 2001 şi 2002.
de plantare asupra germinării şi asupra duratei

i-t:>,.,.-tt:l> I A'" ''''..'''';.'..... r'AI1h.... şi ale datei de plantare asupra numărului de
şi asupra uscate a cartofului 1.> 1-', .

JLJ"-''''..d.\_i.VJ. 1"\1"1"1'1"1(',-,,11"1'"11 şi ale datei de plantare asupra
medii a tuberculilor şi asupra indexului de recoltă a

5. preîncolţirii şi datei de plantare asupra calibrării şi asupra
de cartof timpuriu.
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2000-2002 the ofselected herbicides on
and potato quality The trials were

of Valecov Station. Five
""''''.. nrl... i- was measured in from

det,ernrnned: winter Brassica Galium aparine,
1Jr,"lIn'r,M'"'''''' r>r, ..n,r,'"~I'H''' and Viola arvensis. Following active

aplPlu;atJ[on with clomazone: metribuzin, linuron
Hrl"1f.'!f.'!lf't7 napus was dominant species. This
in 2001 and 79% in 2002 of fresh weight of alI

untreated control. The weed ofuntreated
135,4 g.m-2 in 2001 163 g.m-z in 2002. Weed

was very high in 2000 and 2001 (98,tl to 99,6%),
infestation. Itwas 84,5% (87,9% efficiency

against winter Brassica metribuzin, 95,8% for linuron (94,9%) and 90,8%
(88,4%) for terbuthylazine with terbutryn. Tuber yield was significantly lower on untreated
variants, no significant differences were found among individual active ingredients. Yield
reduction (between herbicide-treated variant with the highest yie1d and the control
untreated variant) was 44% in 2000, 41% in 2001 and 48% in 2002. Post-harvest measured
tuber dry matter content was not affected by herbicide treatments.

Keywords: weed management; weeds; herbicides; tuber yield

INTRODUCTION

Weeds are highly significant injurious agents. Dependent on range ofweed species
and intensity ofoccurrence, they have adverse impacts, especially on tuber yield. Lower
and intermediate weed infestation reduces yield at least about 20-30%; however, high
weed infestation decreases yield up to 85%. Weeds compete with potato plants as regard
as alI conditions of potato growth and development. Plants of many weeds are able to
better take up soil moisture aud this e~ablesmore rapid growth and prevalence ofweeds
over potatoes. It is also associated competition for nutrient uptake - weeds have
better capacities, shade young potato plants and deprive them ofsun radiation. It leads to
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MATERIALS AND

Exact
the research station
loam topsoihn in '""V'UlUJ......VJu.

Pre-emergent were done by C'nr-<:l'ln"t"

principles ofgood experimental practice
Variants treatments are

For the whole trial area, unique cultural
weight was oue meter
harvest. Results
maturity.

aparine ­
POLeo,
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1.

treatments were used. Weed
1J ....JlJ' .. ll-"I'-. before



~ .. ,'" a'-'-'L~"""""""~ herbicide trcatments

2 metribuzin Sencor 70 WP 0,5 kg.ha-l

3 linuron Afalon 45 SC ],0 l.ha-l

year 2002

untreated control
----

2 metribuzin Sencor 70 WP

note: alI mentioned preparations were applied together with a.i. clomazone in dose ofCommand 4 Ee
o, Il/ha

RESULTS AND DISCUSSION

Natural occurrence on is result ofpotential weed reserve in soil and
progress ofweather vVJ.JUJHVU~. Weight matter per lm2 are
2.

to
...... "'.....v'-'"" mean temperature and also the .UJl;:;Hv,;:,JI,

2002.

Anale I.C.D.C.S.Z



2. ofweed and tuber

weeds~ les
total tuber yield

'BRSNW GALAp· CHJ .POLCO VIOAR

i weight weight~ l':ht •weight weight .weight
[of freshlof fresh o esh of ,h of fresh 9ffresh dry ,..
matter mauer matter matter maltei maUeI [marter t.ha-l F test

dif.
i g per in g pei in g per in g per 111 per In g per g

var. 1 m2 1 m2 1 m2 lm2 1 m2 lm2

vear 2000

I 243.6 83 4393 949 26 7888 3286 3087 5% - 86

2 F=
00 02 00 31 01 34 .Jl..:L 5484 iA7,17** 1%-124'

3 OI II 00 29 09 50 6.4 5399

~r2001

I 5757 318.4 57.2 1473 368 11354 2455 3389 5%-160

2 0.0
F=

00 1.2 00 00 12 02 5764 15.32** 1%-258

3 00 118 00 19 00 137 22 5208

Ivear 2002 .
1 1281.9 8.0 266.7 0.0 74.5 16311 359.7 31.36 5% - 19.1

'2 155.6 2.4 86.3 0.0 8.0 252.4 50.5 58.05 1% - 27.4

3 65.7 0.3 0.0 0.0 2.7 68.7 9.6 59.14 II
,*

4 149.3 0.0 0.0 0.0 1.2 150.5 23.2 59.84

metntmzlne and linuron was significantly high in the years 2000
in both years. In
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among variants
'''''''''''''''''I''''rt for matter content.

in the framework of the project NAZV
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BURUIENILOR LA CARTOF REPUBLICA

,,,,,,,.IA')!,'':! 2000-2002 au efectul erbicidelor
şi asupra pararnetrilor de şi

........''"'jU'~'"'LV au fost pe un sol brun cu texturămedie
..... ~~.~AU'jLU.. de Cercetare Valecov. S-a observat incidenţaa 5 de buruieni

a în g/m2 şi s-a detenninat
Brassica napus de

şi Viola arvensis. Au
ClO,m2lzona: metribuzin~ linuron and

dominantă. Această hU'''-''''3n''i

în 2002 din totalul cantităţii de
verzi din la martorul netratat a fost de
788,8 g/m2 în în 2001 şi 1,1 în 2002. Eficienţa în combaterea

a testate a foarte mare în 2000 şi 2001 (98,8 - 99,6%), în
2002 a mai scăzută ridicat Eficaciatea a fost de
84,5% (87,9% Brassica napus în cazul llletribuzinei, 95,80/0 pentru
AHA!"''' 'U'AA (94,9%) şi terbutilazinăcu terbutrin. Producţiade tuberculi
a fost semnificativ mai scăzută la variantele netratate; nu s-au observat diferenţe

semnificative în rândul individuali. Reducerea producţiei (între varianta
tratată cu cea mare producţie şi din varianta netratată) a
fost 44% în în 2001 şi 48% în 2002. Conţinutul în substanţăuscatănlăsurat

nu a afectat de tratamentul cu erbicide.
Cuvinte cheie: combaterea erbicide; producţie de tuberculi

Tabele:

1.
2.

tratamente cu erbicide pf(~enlergellte:

,,-,aHU'.U~",ude ŞI ~1!"'r,,,rI,.roi-,,,,, de tuberculi.
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Mana cartofului, produsă de ciuperca Phytophthora infestans, este cea mai
Glstrugatomre boală a cartofului, producând pierderi de producţie foarte importante

Sunt necesare fungicide care să asigure o bună protecţie atât cantitativă cât şi

calitativă a culturii de Din păcate, nici un fungicid disponibil la ora actuală nu
asigură un control absolut al manei.

Condiţiile climatice in tinlpul atacul de mană sunt foarte importante.
În perioada 2001-2002 la ICDCSZ-Braşov a fost iniţiat un program de testare a

unor fungicide din gnlpe chimice diferite.
S-a folosit soiul Sante, soi cu rezistenţă mijlocie la mană, având în vedere că 450/0

din suprafaţa cultivată cu cartof în România, la ora actuală este ocupată acest
Cuvinte cheie: Phytophthora infestans, fungicide, control, condiţii climatice

INTRODUCERE

Condiţii favorabile manei:

~ Noaptea temperaturi nu mai scăzute de 7°C
~ Temperaturile între 15 şi 21°C sunt cele mai favorabile pentru

leziunilor şi sporulare, în timp ce la temperaturi mai mari de 29°C patogenul nu se mai
dezvoltă

)- Perioada cu umiditate pe frunze (roua sau ploaie) peste 6 ore este favorabilă

producerii de noi infecţii

~ Perioadele cu umiditate pe frunze mai mult de 8 ore sunt foarte critice
În cazul infecţiilorsevere ale culturii, tuberculii de sămânţă. sunt purtătoriiunei

cantiţăţide inocul în noul sezon agricol. (Louise R., Cooke, 1999)

2001 Precipitaţii (mm/mZ
), Braşov

Perioada Iunie Iulie Ammst
Decada 1 ---l~ 30.0 (8)* 15 O(2)*
Decada II 38.7 (5) 501G2L- 49(1)
Decada III 40.0 (6) 1.5 (3) 483(6)
Total lunar 80.0 816 68.2
Media multianuală 91,9 874 673
Diferenta -11 9 -58 +09 -

* număr zile
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U."i'U-UL"'''V tratate.

Ridomil Gold Mz
a întrerupt practic atacul

1n1i""n"'1"<>1"C'.<> de 1 cea scăzută

de cupru (copper oxide) de la
,...n,'l1nI"Vrf"<>f" similar, iar Ranman a atins o intensitate

Intensitate atac 2001
Intensit.

atac 9

8

7

6

5

4

3

2

o+---------~.---------.----------,
2

Notari (zile)

Intensitatea atacului de mană pe foliaj -2001

'11"\"/,',,0-,<, ..-..<>1" un maxim de atac de 40%.
~ ....vv.....' ...._..._mănaţi 1) au fost găsiţi doar la două variante (Mancozeb

Nivelul foarte scăzut al la tuberculi nu a determinat diferenţeşi Martor ... ""V-r<>1"''lV­

între variante.
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Efectele fungicidelor asupra productiei la soiul S8nte
(Brasov 2(01)

45 ,.. _ ,

40 +-----------------1

.. 35 +-------l
S
.ti
i! 30

~
Il. 25

20

15
ax. Cu Manco:rob Rarman Ridomll Mâlody M. nelrata!

Efectul fungicidelor'asupra producţiei de cartof-2001
În anul 2002 (figura 2) în primul interval de notare, mana a progresat lent, dar

constant la toate variantele.
Departajarea a început practic în 5 august, când s-a produs o diferenţiere între

produse. Alcupralul (copper oxide) nu a stopat o creştere rapidă a atacului, confrrmând
faptul că produsul este eficient la începutul perioadei de vegetaţie, în continuare fiind
necesare alte substanţe active.

Folpetul (folpet), nepătrunzând în ţesuturile plantei nu protejeazănoile creşteri.

Atacul înregistrat a fost relativ sever. Pentru a fi eficient sunt necesare intervale mai
scurte între tratamente (7 zile) ( A.R. Egan, A. Murray & S. 1996).

Clorotalonilul (chlorothalonil) s-a situat în jurul a 50-52% intesitate atac, ceea
ce nu reprezintăpotenţialul substanţeiactive (Schwinn, El., 1983).

Bine şi foarte bine s-au comportat fungicidele Acrobat (dimethomorph)şiRanman
(cyazofamid), având un nivel al intensităţii cuprins Între 42-47%.

Martorul netratat a înregistrat o evoluţie ascendentă pe tot parcursul, ajungând la
nivelul de 77-78%.

Intensitate atac 2002
IntenmiL

alac {%} 9.00 "

8.00 t---------------

3.00+-----;;o~---V'~..L----

I·Alcupral 5.00+------~r---,~~--
2 -F....~·..;!
3
4·.·',··.. ,··"
5 .
Ctawtolnnil

fi - Mnrtor 2.00 +---L-----::;7"h1jL------

7.00+----------r----

1.00t-----::~~~~------

6.00+--------~~"-----

0.00 +---=---...,-----~----~
2

Nollllrl{zI!e}

-Seriss1 -SeriaS2" ... Serias3 ·······Seriss4 -SeriesS -Series6

Intensitatea atacului de mană pe foliaj - 2002
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variante "''''U'1''.rI

apariţia mai târzie
manel pe ~ ... '-''''' ............,

Efectele fungicidelor asupra productiei la solul SanIe
(Brasov 2002)

40 +--------~---------:

~ 35

.ci

.;:; 30+---­
-ei
E
Q.

25

20

15
Alcupral Folpet Ranman Aerobat Clorotalonil M netratat

CONCLUZII

Este util să alegem produsele în funcţie de modul lor de acţiune, de presiunea de
U .. -'-"""'.d...... , de de spălare şi de evoluţia culturii, în aşa fel încât să valorificăm

atuurile fiecărei substanţe active, menţinând în acelaşi timp un cost rezonabil al
tratamentelor.

Pentru a alege de manieră optimă produsele, sunt de reţinut câteva idei -cheie:
y Produsele de contact (ex: ditiocarbamaţii) sunt utile făcând raportul eficacitate/

în perioadele cu presiune de infecţie slabă spre moderată.

y Produsele de contact (gen Brestan, Fluazinam) sunt de reţinut pentru protecţia

y Interesul pentru produse translaminare (Acrobat, Tattoo C) este de subliniat în
cu spăIări importante (ploi, irigaţii, furtuni).

Produsele penetrante (pe bază de cymoxanil) permit stoparea contaminărilor

recente (1-2 zile lnaxim).
y Produsele sistemice prezintă un interes în timpul fazei active de creştere a foliajului

şi pentru stoparea contaminărilormai vechi (maxim 3-4 zile).
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"r>&1lTVf/TV'rf lnfeSl'ans 150

ricH'i-....... r·i-'luo disease of

ofyield.
absolUte t·l .........tU of Phytophthora.

CQI10ulcte:u in ICDCSZ Brasov plots

Abstract

The paper presents the
fungicides in Braşov area.

Phytophthora infestans is
''''''''''AH'':>",,!" yield

2002-2003 a test prograIlline has
for controlling Phytophthora.

We used Sante lnany farmers in Romania,
aproximatively 45% surface several IUIIgIIClQCS, different ingredients.

The 2001 year was not very suitable regarding the of
Phytophthora on and

The year was better for ..................F,...,

different fungicides.
The results are presented in a poster.

A'u1wnr.nll;:· Phytophthora mtl~stlms. illIIgllclOes,

1. Fungicides an Sante yield prc,oulcuc)n .....·..""'r'" 2001
2. Fungicides effects on Sante yield 2002

Figures:

1. Attack intensity ofpotato late blight 2001
2. Atack intensity ofpotato late blight 2002
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SUMMARY

....... """' ..V .....UJ,)'; technology meant an impOltant change for Czech potato growers.
ten years it has distributed every agricultural enterprise specialized

intensive growing. In spite ofhigh purchase costs, it brings an economic effect.
results performed at the Valecov Research Station the Potato

nC't,hl'h:> Havlickuv Brod give evidence an advantages of soil cultivation
......."J,,'U'.UUJ.... technology. Presence of c10ds sized more 20 mm in topsoil was

reauct':a compared to c1assical technology of soi! preparation and clods more
50 mm were not present in soil after separation. Post-planting and pre-harvest

'"'VJ. ...qJlu.""".LVawas measured with penetrOlneter in spring and/or autumn. From
results we can conclude reduction in soil compaction using destoning technology
compared to c1assical technology. Increasing values of soi! compaction were observed
in technology fronl depth of 120 mm, however using destoning technology
soi! cOITlpaction increased up to 240 mm. A large positive influence ofthe technology
was found on and soil volume weight; on the contrary, a negative influence
was recorded for maximum capillary water capacity, immediate soil moisture and relative

In other words we can say that soii remainedloose for the whole growing
period, 100se soil appeared to dry out compared to classical soii preparation.
Tuber yield was not negatively by this fact; it was increased by 12% averaged
over faur experimental years and three potato varieties. Lower mechanical damage
was estimated for harvested lnechanical damage up to depth more than
5 according to variety about 40-55%.

The technology of potato growing in the Czech Republic has been subjected to
""':>'::>'-'.U.lCJ.""J. changes the beginning 1990s. New technological trends influence

the eiements; most significant changes appear in soii preparation prior to
"""'L""'V.H':>J.1.J.J.J.\oIJill" and in crop establishment. It is an eS,sential shift from so-called

.... U .•• J.'U'A, ... UJ. or classical technology towards technology of potato growing in stone-

212 Anale 1.C.UC.S.z.
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MATERIAL AND METHOD
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of sifting are used
stones (more than 150

the of the row. A
this way.

Pavel KASAL, Jaroslav C'EPL

nrp·C'P1-.t weed species.
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..,""JLA'-<-.UH.; ....A damage was ,-,"'eU.AJ.Ul,,",U

more 5 to
Tab. 1: Efficacy of stone CP1"'.", ..'~hr,n

Pavel KA SA L, Jaroslav CEPL

up

Observation year
Type of sifting bodies of Efficacy of de-

separator stoning in %

1996 band 61

1997 band 75

1998 star 68

1999 star 77

2000 star 79

Fig.1: Post-planting soil resistance averaged ovar years (MPa)
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fig.2: Effect of growing technologies on potate tuber yield
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Destoning technology lueant an important growers.
last ten years it has been into every enterprise specialized

potato growing. In spite of purchase costs, it
technology has a significant influence on

effect was found on porosity, soil
"V!--'CJV~~ stone content and reduction in clod "",,,,1",,..,,,1­

50 mm, is an advantage of the lC'r"'Tnr<.r"HI

tubers are significantly increased, tuber .L~~""V.L.L''''.L~~V'''L

measures need to be adapted for destoning li;;CUnU!llg

fertilizer application. Technology oflocal ... v.LH.u.....v .......I-'IJ-u.''' .... '''LV.L...

nutrient placement into positions optimal for
existing technology surface .... lJl..n.'-'''<.udlV......

'"",t-11"...... of surface is another "'rhT"' ..... t""rP

are in ready state in soil,
..... Pl-'''-'' ..' .... nutrients can be reduced about a

NOI CULTIVAREA
TEHNOLOGIEI DE ELIMINARE A

PRIN UTILIZAREA

Rezumat

Tehnologia de cultivare a cartofului a fost subiectul a mai
în Republica Cehă de la începutul anilor 1990.
aproape toate elementele; cele mai '-''''''L ,'''''''"

solului înaintea culturii şi în 'intCnn1h:~rţ"'::'I V'-"A"(.eU.~.L.

aşa numita tehnologie sau
în fără

Tehnologia de eliminare a pietrelor a însemnat o schimbare importantă pentru
cultivatorii cehi de cartofi. ultimii 10 această a fost distribuită la fiecare
întreprindere agricolă specializată în cultivarea ciuda costului
achiziţionare ridicat, tehnologia aduce profit financiar.

Rezultatele experimentelor desfăşurate la Staţiunea de Cercetare Valecov din cadrul
Institutului de Cercetare a Cartofului Havlickuv Brod, atestă cultivării solului
prin tehnologia de a pietrelor. Prezenţa bulgărilor mai de 20 mm în straturile
superioare ale a fost redusă de pregătire

a solului, iar după bulgării de 50 mm nu mai erau prezente.
S-a determinat gradul de compactare a şi înainte recoltare, cu
ajutorul unui penetrometru digital, în şi/sau rezultatele
obţinute, analiza tehnologia eliminare a
pietrelor în solului au
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tuberculii
de aprox. 40-55%.

...uF,....... ,? .........·U ... L'V ... 'J ... chhnÎce în cadrul tehnologiei moderne de
"'U'-'-LA"""VAHU., deoarece în timpul efectuării brazdelor şi al "'''''....,.., .....') ....,,

în toată masa şi o mare cantitate îngrăşăminte

de cartof. locală a în
fi o soluţie.

aplicării N cu aprox. 25-30~) în r'Al"Y'1n-::n''".1!t1P

şi o plasare exactă a îngrăşăn1intelor în zona
de a folosi elementelor nutritive din m~~a~~anlanlL

u......,'I_!\JU... L'.I..l'-' şi în când lipsa umezelii
,.-. ...'"' ...".~" "".J.lu.tuJ.. Din 1·........-r"l ,,,ilrn '::i."h.

azot încorporat, azotul este eliberat încet în sol, producţia de este uU.Jl au.

folosirii îngrăşămintelor cu eliberare încetinită, iar folosirea UUL'" '-' ~ ...... ,J ...

îmbunătăţeşte.

Cuvinte cheie: cartof, eliminare a pietrelor, aplicare de producţie de
tuberculi.

Tabele:

L ...AL."'A'''"'U.!, .... sfărâmăriipietrelor

218

1. Rezistenţa solului plantare - media pe mai mulţi ani.(Mpa);
2. Efectele tehnologiilor de cultivare asupra producţiei de tuberculi.
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fiecărui soi în
Cuvinte

INTRODUCERE

Voi. XXXI

v ....'......"' ..... încolţire.

cartof obţinută, doar
])rc)3S1Pelta, cartoful a cunoscut

"",ni-~..r .. r·;;' diversificare a fonnelor de
Pornind la tendinţele

nr1l'l.lP4;!tp ~rUl{,,>llrp'>l metodelor nepoluante
scopul asigurării

am iniţiat această

""'... I--, ....u."~.... " .....""..,.. ,.., ............ "'.... se
""......."' .....Jl ......... , ceea ce duce la pierderi



ri""'...·H'V71T creeazăserioase

şi nu în ultimul
momentul

micul producător, pentru nlarile
cultivatoare de ca şi depozitele de (Donescu, 1998).

contextul intrării ţării noastre în Conlunitatea reducerea r'A ...~t",'Y111'·';:;""

produselor prin eliminarea tratamentelor cu substanţe chimice dăunătoare, Illt:n!Jlnerea
calităţilor culinare şi cu încadrarea normele unei "~LL""UH~WLl

utilizarea metodelor moderne, nepoluante, de
a a cartofilor.

încolţirii se realizează cu mijloace chimice sau
fizice, iradierea cu raza gamma a fost cel mai experimentată,

nrp'7Pt'lt o serie de rezultate notabile în acest sens. Tehnologiile de conservare
s-au dovedit a fi mai procedee, la care, în urma a peste 40
cercetare şi investigaţii ştiinţifice, s-a caracterul al produselor .-<... u.u...., ......~...

tratate cu radiaţii ionizante, cu precădere gamma cu sursa
utilizăriiunei surse nucleare de luare putere precum şi necesitatea unor VVLL":>". u...,,~.u

nrc)te(~tle voluminoase şi a
""J.O.... !'.... A. iradierea cu raze ultraviolete, electroni acceleraţi, tratarea în atnlosferăde

ozon, mai ieftine, uşor de implementat Într-un flux tehnologic de depozitare a
cu consurn minim de energie (Cramariuc şi colab., 2002).

Substanţele chimice utilizate în sunt eficiente pe o durată de 6 - 7 luni
'.lnllt''l1rp dar prezintă o serie de dezavantaje: alterarea gustului, reziduuri UV'''.'L.J.L.J.UL

modificarea aspectului mediului
Se prefigureazăastfel perspectiva .... .,... .....~.->A ...... UllJl.l1J.lLVAJlAV.I. U.U'C'-U'U.U,

..:> ..... l .......H .....U~;u. conţinutăîn uleiurile volatile
spontană.

"rlr"'>.!t, ...... , fără afectarea calităţilor culinare şi a tuberculilor de cartof, în condiţiile

{'''1.... ~p,T'[7·''Irll la tenlperaturi mai ridicate (8-12°C) precum şi un efect ~UH,"'.U"."'''';;:;'''''_

de depozitare (HARTMANS şi

,-,,,,-n."-i."-LIJ şi colah., 1993,

MATERIAL ŞI
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CO]mplOnlenteIIJL.u.vl'IJ~.I.'-'ŞI

arzător.

de Carum carviCarvi Aetheroleum

Carum carvi1. este o
volatil atât în
fructele
nostru a fost OD1:lmlt

omologate «De UhImlJaV
transparent şi uşor

60% şi limonen
Anethurlt Aetheroleum volatil de Anethum 1.)
Anethum L. este o aromată şi care 1-'.1. .."L-"Jl1.LU.

herba cât şi în fructele ajunse un de 40-60% carvonă.

utilizat în experimentul nostru este transparent, culoare galben
caracteristic obţinut prin distilare română, Ed. a X-a).

Materialul biologic

Ca material biologic vegetal au fost U .........iL'.........,

ROMANa, SANTE, DESlREE. au
culturi înfiinţate în experimental al"'L/JLJ"~u~
vegetaţiei toate tratamentele recomandate pentru şi După

recoltare materialul a fost sortat, calibrat şi în depozitul experimental,
separat pe soiuri. In timpul depozitării au parametrii pentru o
conservare de calitate (temperatura 4-6°C, umiditatea relativă a aerului 85-90%,
ventilaţienormală, condiţiide ~nt"1""""'·... r>

Metoda de lucru
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.LJA.VV~\_U t-"","-r:>'lYIc'n1'e>.I,,, .. CU diferite

Var. Tratamentul

Pierderile totale.
acestora la toate u~n''''A.U''''

La
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A-JL'-''-''..... A tratamentelor CU

Tabelul 3
uleiuri volatile asupra pierderilor totale În timpul

păstrării

1% pierderi totale

Var. Tratamentul ROCLAS ROMANO SANTE DESIREE Media

~ Test Test Test Test Test
em

Duncan
em

DURean
em

Dunean
em

Duneau
cm

Dunean

1 Martor netratat 12,9 ABC 8,5 E 13,4 AB 15,1 A 12,5 A

2 Mentha crispa 10,7 CDE 9,6 DE 9,7 DE 10,2 DE 10,0 B

3 Carumcarvi 10,8 CDE 8,8 E 9,9 DE 11,9 BCn 10,3 B

4 Anethmn gqweolens 10,7 CDE 9,9 E 13,4 AB 11,9 BCn 11,5 A

Media 11,2 A 9,2 b 11,6 a 12,3 a 11,7

D15%(SOi) = 1,1%
D15%(tratament) = 1,1%
D1 5%(soi. tratament) = 2,20/0

Structura pierdElril()r .. soiul Roclas
16 -,---------------------,

14 +------------------------;

12

%
ple 10
rde
ri 8

Structura pierderilor - soiul Romana
16 , ..-.-.---.-.-,.-----.----.-.-.--.-, .- .- .- .- ,

14 +--------------------;

12 -t----------------------;

%
ple 10
rde
ri Il-

Martor Montha crispa Carurn carvl Anethum
graveoiens

Martor Mon!ha crispa Carum caM Anelhum
graveoiens

Structura pierderilor • soiul Sante
16 ,..-------'-----------------,

14 +------------------;

12

;'ie 10
rde
rl 8
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MODERN TECHNOLOGY FOR POTATO STORAGE

Abstract

Technological and quality requirements imposed upon table potato and those destined
to industrial processing demand adopting the modem technology ofstorage, unpolluted,
cheap, easy of access.

This paper intends to establish the technical conditions to apply new, unconventional
methods of storage: applications with natural sprout inhibitors. Similar research have
been done years ago in Netherlands, having as main inhibitor carvone, extracted from
mature caraway seed (Carum carvi).

Application were done with oils extracted from three different medicinal and essential
plants (Carum carvi L., Mentha crispa L., Anethum graveolens L.,). The experiments
were done on ICDCSZ Braşov research storage. The application were made on the
second part of storage period, after sprouting of potato tubers. Four different potato
cultivars were used (Roclas, Romano, Sante, and Desiree) which were treated with
each natural extract. The influence of application upon losses due to sprouting, upon
weight losses and totallosses were followed.

The best results were obtained using the oiI of caraway seed. Sprouting losses
were diminished with an avetage of 5.6.25%, and the lenght of sprouts with 48.86%.
These results were similar for aH cultivars comparatively with the control. The potato
cultivars responded favourably to application and the level oflosses was specific to each
cultivar.

Keywords: potato, storage, essential oiI, losses, sproul.

Tables:

1. Effect ofessential oils application on the lengh ofsprout during storage.
2. Effect ofessential oils application on sprout weight during storage.
3. Effect of essential oils application on totallosses during storage.

Figures:

1. Device for aerosol scatter.
2. Structure of losses during storage of potato varieties treated with essential

oils.
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RESEARCHES CONCERNING ECONOMIC

Păun Ion OTIMAN*, Cosmin SăIăşan*, Sorina Mihacea*
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SUMMARY

The present work represents a start-up for the scientific and economic literature in
Romania since it shows the partial results conceming the economic efficiency of the
genetically modified crops against the classic technology for potatoes.

In the case of this crop, there is a high level of high profitability due to the cost
savings related to differential technologies (savings in Regent, in the case ofpotatoes).

Keywords: genetically modified plants, classic technology, RR technology, fix costs,
variable costs, monovariable functions.

INTRODUCTION

The econOlnic efficiency of cultivating OM crops (GMC's) represents a complex
issue which has a multitude of influence factors. In principle, the economic efficiency
(E) (ar the profitability degree or level) on the farm's gate for a certain agricultural
product is function oftwo variables:

E = f(V,C,),
where:

V - incomes (tumover) from the product's sale;
C - costs generates by the product's release;

The two independent variables, V and C, an their turn, as absolute values are
depending on the price (P), sold quantity (Q), unit costs (c), and the harvested and
sotred quantity (Q), meaning:

V=pxQ
v

C = c x Q,.
Ifthe traded quantity is equal ta the harvested quantity (when the entire harvest is

sold), the ideal situation for the farmer, then the profit volume he records is:

P = Q (p-c)

RESULTS AND DISCUTIONS

From the previous formula we can observe the factor product quantity
(harvest) Qv is very important for the profit volume and for the profitability degree
(efficiency) of the farm. Therefore the "market" element by its "demand" component
is determinant for the GM
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called political or civic and ecological forces are motivated financial
material reasons than a scientific one (many ofthese claimed ecologica! movements
nothing to do with ecology or biology, generally speaking);

fiii The GMO's obtained by agro-bio-technological methods in public Of private
companies (laboratories) dealing with research and production, are submitted to new severe
accreditation and screening rules with the breeds. Also,
accreditation ofthe living agro-bio-technological is more complicated and strict
conlpared with the accreditation ofthe agrochemicals or means for ...Fo,LL"" ...... "' ......

In many countries, Romania, cannot assimilated to the BIO ""..r,rt"r>rC'

(Of ecological products), certain employed in cultivation are .......h).U.J.H.....~ ...''U

the BIO crops (Romanian Government no. 49-2000).
The reasons have an important influence hoth the demand of

GM agricultural products and, implicitly, over the Under such circumstances,
GMC's do not have yet a cel1ain market and the of these are
not with those the conventional products. But, the above ......""....u.U'........''U

pI""rYlpnTC' are estimations as in Romania, as well in the lnain part of East 1-''''''''''r\''''''1,\

countries there is no lnarket for the GM products and we have no possibility to rnl"Jlnr11N;f

(monitor) market related to the GM products.
Regarding the costs GM today we have observations

fonn the experimental fields for GM Bt potatoes fron1 the Banat's University
Sciences Timişoara.

The analysis ofthe cost variance for the GMC's and non-GMC's is realised by the
of the comparable costs (fix costs) and by differentiate costs

Even if the year 2000 was severely unfavourable for the potatoes, especially in the
Banat's plane in the un-irrigated area, due to the serious drought, we still have the possibility
to estimate certain aspects concerning the production costs based on the recorded
'VaIJv..............''''' ...... ''' ....... data for this crop at the Research Facility Fann ofthe Banat's University
Agricultural Sciences Timişoara.

The variable costs which differentiate the costs for the two breeds are referring to
insecticides for Colorado beetle control and mechanical works to complete

the chemicals application. For the beetle control two treatments were employed
(300.000 lei/ha, 13,6 USD/ha) with Regent lIha; 340.000 lei/ha, 1 USD/ha). The

expenditure for the conventional potatoes were higher with 851.700 lei/ha,
respectively 38,7 USD/ha, representing + 10,5% compared to the Bt Over
passing the expenditures for the 851.700 lei/ha originates, as
we J..U....'J.H,JlVU"".... ,

treatment (35%) 211.700
On the country level, where 250.000 ha are cultivated with potatoes, employing

the Bt seeding material, evaluates the Regent economy at around 3,9-4,0 million
and the other connected expenditure at about million USD, meaning a total of
9,7-10,0 million USD on ROlnania's scale.
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Description

Fix costs
- mechanical works

- manual works
- materials

Variable costs
- mechanical

Source: Authors' research

Table 2. Production costs for the Bt and conventional potatoes (USDlha)

Description Breeds D21l

Ostara Bt ootatoes (1)

Fix costs 247.2 247.2 -
- mechanical works 114.7 114-.7 -

- manual works 62.7 62.7 -
- materials 698 698 _--..::..

Variable costs 29.1 - -291
- mechanical works 13.6 - -13.6

- materials 155 - ~
Direct costs 2763 2472 -29,1

Indirect costs (social and 91,2 81,6 -9,6

I
other taxes)

Total exvenditure 3674 3287 -387

Source: Authors' research

COSTS STRUCTURE FOR POTATOES (%)
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COMPARATIVE COSTS FOR POTATOES
(USD/ha)
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PRIVIND IMPACTUL AL
CULTURA CARTOFULUI DIN ROMÂNIA

Rezumat

Lucrarea de faţă reprezintăun literatura ştiinţifică şi economică

România, deoarece se expun rezultatele parţiale privind eficienţaeconomicăa culturilor
m0dificate genetic în conlparaţiecu clasicăde cultivare a cartofului.

cazul acestei culturi, există un de profitabilitate datorat reducerii
cheltuielilor cu diferite la Regent, în cazul cartofilor).

cheie: plante modificate genetic, tehnologie clasică, tehnologie RR,
costuri monovariabile.

Tabele

1. Costuri de producţie pentru cartofii convenţionali şi Bt (Leilha)
2. Costuri de producţie pentru cartofii convenţionali şi Bt (USD/ha)

Figuri

1. Structura costurilor la cartof (convenţionalşi Bt) (%)
2. Costuri comparative la cartof (USD/ha)
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SUMMARY

to crops
TP'l'.-rn,n.n,nlt'<:l viewpoints. Assessment ofpotato growing economy is strongly affected

by development ofpotato areas, total production, realization prices in individual
years, potato import export etc.

Besides intensity and market assessment of production, total of costs (cost
rate) is the main precondition ofgrower 's success in potato production. FOf u.'-',.'-'......,...............I.HJ,.,H...

costs we can use model calculation consisting of following items:
_. seed cost

cost (c01nmercial and manure)
chemical protection cost

- cost of foreign subject services
- wage cost
- lnachinery variable costs (fueIs, spare parts~

other variable costs
costs (production and administration overheads, taxes, rent. .

Calculation oftotal costs results from managerial approach ofeconomy,
is particularly focused on direct (variable) directly allocating ta
crap, in this case potatoes. In next indirect (fixed) costs are VUJlVUU,l,VVu.,

which remain unaltered with ofproduction.
In general, we can say with yield increase cost rate per ton of product

decreases, although total costs per hectare increase.
For economical assessment ofpotato production results analyses

management of selected agricultural enterprises from 1997-2002 were
they only present a small part ofpotato areas in Czech Republic. Therefore
sample survey of agricultural enterprise cost rate in FADN CZ net. were included for
comparison. Potatoes ranked arnong profitable crops in studied years - total costs per
nţ..>{·'·.n-.~ and per ton ofpotatoes were however, mean level was

and realization were 7%. Rate of profitability
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- seed cost
- fertilizer cost (comrnercial fertilizers and farmyard manure)
- chemical protection cost
- cost of foreign subject services
- wage cost
- machinery variable costs (fuels, spare parts, repairs)
- other variable costs
- fixed costs (production and administrative overheads, depreciation, taxes, renl. .. )
Ca1culation of total costs results from so-called managerial approach of economy

(calculation method of "gross margin"). It is particularly focused on direct (variable)
costs, directly allocating to growing of certain crop, in this case potatoes. In next stage
indirect (fixed) costs are ca1culated, which remain unaltered with volume ofproduction.
All calculations result from the price level of inputs and production in the year 2002. The
calculation method ofgross margin differs in estimate ofca1culation offarmyard manure
(FYM) production in comparison with conventional calculations; aH costs associated
with FYM production and field application are costs of animal production. Value of
manure produced in animal production (in CZK) is distributed in the whole crop rotation,
so it does not charge only crops with direct application of FYM (in this case potatoes).
Further difference from conventional ca1culations we can find in evaluation of own
production. Only market prices are always ca1culated both in harvested production and
evaluation of own seed. Therefore using own seed it is necessary to calculate a price,
for which own seed could be realized on the market.

A hectare ofagriculturalland was determined as a unit ofcalculation for estimation
offixed costs. Other calculations could result from estimation oflevel ofvariable costs,
in such case potatoes are often excessively charged with fixed costs compared to other
crops.

In general we can say that cost rate per ton of product declines with growth of
yields, although total costs per hectare are increased.

The aim of the assessment of cost development and structure of chemical potato
protection against pests was economical expression ofcosts ofpotato protection against
major pests, share in variable and total costs per hectare of potatoes in selected potato
growers during 1997-2002. Own six-year results of economical analyses of selected
agricultural enterprise management were included in the assessment and they were
compared with published results ofState Phytosanitary Administration (output reviews).

RESULTS AND DISCUSSION

For economical assessment ofpotato production results ofeconomical analyses of
management of selected agricultural enterprises from 1997-2002 were used. However,
they only present a small part ofpotato areas in the Czech Republic. Therefore results of
sample survey of agricultural product cost rate in FADN CZ net. are included for
comparison.

236 Anale /. C.D. C.s.z.



XXXI



Mi/an (;iZEK

Table 2. Results of sample survey on potato production cost rate in FADN Cl
(ClK.ha- i )

Cost item 1997 1998 1999 2000 2001 2002
CZK CZK CZK CZK CZK CZK

Direct (variable) costs
Seed (purchased + own) 10517 13216 13600 14827 16710 19070
Fertilizers (purchased + own) 3691 3575 3155 3037 4296 3925
Chemical protection 4780 5 111 4953 5528 6444 7717
Variable machinerv costs 8563 7847 8724 8545 7940 10763
Labour costs 13582 14408 12658 12862 15719 146641
Other direct costs 5595 5716 5769 5916 8164 5512
Total direct costs 46728 49873 48859 50715 59273 61 651
Indirectafixed costs
Material fixed assets depreciations 2049 2051 2570 2743 6092 2410
Production overheads 7654 6805 7250 6908 4875 6354
Administrative overheads 2435 3152 3747 3254 2994 4717
Total indirect costs 12138 12008 13568 12906 13961 13481
Total costs (UVN) 58866 61 881 62427 63621 73234 75132
Yieid (t) 23,38 25,64 22,14 26,29 28,27 24,85
Averaqe realization price 2353 2501 2943 3106 2971 3300
Costs per ton of production 2518 2413 2819 2420 2591 3023
Profit (Ioss) per ton of production -165 88 123 686 380 277
Total price of production in CZK 53547 64513 61 057 59759 65028 64319
Sold Quantitv 22,76 25,79 20,75 19,24 21,89 19,49
Rate of profitability (%) -9,04% 4,25% -2,19% a6,07% ·11,21% ·14,39%
Number of enterprises 123 117 111 101 85 87
Source: Cost rate of agncultural products 1997, 1998, 1999, 2000, 2001,2002.

From FADN el survey on potato production cost rate, foUowing conclusions could
be drawn:

1/ growth ofaverage realization price ofpotatoes by 40% to 3 300 eZK.t1
, growth

of average stated potato production per hectare by 6% to 24,9 t.ha- I resulting in growth
of production price per hectare of potatoes by 20% to 64 319 elK

2/ growth of direct costs per hectare ofpotatoes by 32%, total costs per hectare by
28% and per ton by 20% to 3 023 eZK

3/ late table potatoes were surveyed in respondents using double-entry bookkeeping
4/ number ofsurveyed (tested) enterprises was significantly higher, i.e. 85 - 123
5/ total price ofproduction in eZK includes sold quantity oftable potatoes multiplied

by average realization price
6/ negative rate ofprofitability of late table potato growing is recorded in aU years

studied.
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Yeai Tl II Cos "",,"1

potato ha Herbicides Fungicides Cther i

1997 1 107 1 018 2353 399 1 092 17 4879
1998 1217 1497 2911 462 1291 43 6205
1999 1063 1385 2912 506 1453 438 6693
2000 1038 1466 3307 583 1241 674 7270
2001 1 225 1 383 4342 649 1808 972 9153
2002 1409 2079 4392 735 1555 793 9555

Average 1117 1411 3369 556 1401 490 ! 7293
Percentage of individual components of chemical

997 1 107 20,9 48,2 8,2 22,4 0,4 100,0
998 1217 24,1 46,9 7,4 20,8 0,7 100,0

1999 1063 20,7 43,5 7,6 I 21,7 6,6 100,0

~
1 038 20,2 45,5 8,0 17,1 9,3 100,0
1 225 15,1 47,4 7,1 19,7 10,6

2002 1409 21,8 46,0 7,7 16,3 83 100,0
Average 1177 20,5 46,3 7,7 19,7 6,0

Costs of ........L'V.L.L" .. "" .....L protection SPA

Vear Total Costs of OfPO"Io.s;n~
potato ha Herbicides ~~nsecticide

! 1997 69316 1025 1 2 171 24
! 1998 66099 989 1435 256 21 270 i

1999 68729 1005 1492 344 54 2 )9~

2000 67102 1 193 1603 394 104 3 )gL

2001 54290 1277 2116 253 104 3 5
2002 35509 1346 2290 282 138 4 )57

*since 1997 SPA has included herbicides and desiccants in ana item
Average 60174 1139 1692 283 I I 14 1 3189

Percentage of individual components of chemic:al protection
1991 69316 42,04% 49,96% 7,01% 0,99% 100,00%
1998 66099 36,63% 53,14% 9,46% 0,77% 100,00%
1999 68729 34,70% 51,56% 11,88% 1,86% 100,00%
2000 67102 36,22% 48,66% 11,96% 3,17% 100,00%
2001 54290 34,06% 56,42% 6,75% 2,7'7% 100,00%
2002 35509 33,19% 56,44% 6,96% 3,41% 100,00%

Average 36,14% 52,70% 9,00% 2,16% 100,00%

Data of State Phytosanitary Administration (SPA) involve costs of chemical
protection of potatoes on the whole potato area in the Czech In contrast to
small group of potato growers, mentioned in Table 3, data of SPA are and
sUlnnlarize an treated potato areas in given year regardless intensity and
production, specialization, level of chemical protection etc. Therefore cost
lower compared to specialized potato Since 1997, SPA have J..u'""Jlu.......,......

herbicide and desiccant costs one cost is
higher mentioned in Table 3.
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average
costs to EU ""'-'\.U.lU.l""'::>.

In recent years, we can
to price chemicals, services, .lu....,v......J.uv...

level ofchemical protection. growth is compensated by
sa costs are decreased. For example, yield growth by 1,29 t.ha-1

necessary for average realization price 3 626 CZK.t1 in 2002 for compensation.

Anale
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ECONOMIA DE CARTOF

Rezumat

Cartoful face parte din culturile cu cerinţe mari din punct de vedere financiar,
organizaţional şi tehnologic. Evaluarea economiei cultivării cartofului este influenţată

puternic de dezvoltarea suprafeţelorcu cartof, totală, de preţul de producţie

în zonele de cultivare individuală,de importul şi cartofului etc.
Alături de evaluarea cantitativăşi de piaţă a producţiei, nivelul total al cheltuielilor

(rata de cost) este principala premiză pentru succesul cultivatorului de cartof. Pentru
determinarea costului total, putem folosi un model calcul cu următoareleelelnente:

- costul materialului de plantat;
- costul îngrăşămintelor(chimici şi organici - de grajd);
- cheltuieli cu protecţiape cale chimică;

- cheltuieli cu lucrărileprestate de terţi;
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.A-lV'VAH.,A".L.... producţiei cartofi la cultivatorii incluşi în studiu (CZK.ha- l
)

u"..... "".. vU ..... A asupra ratei cost a producţiei de în FADN CZ

chimică a în ,"",t"l"'C>"l"""l"'1""rl "''''1

",,1->1""''''''' a cartofului conform SPA "l"'C>.. T1r:nlU'·~~....

""...r.t"'f,h .... ,",h1rnll~"" în cadrul
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Potato 1S a younger crop is Europe and potatoes were shipped during the second
half of the 16th centrury (1567-1

Potato (Solanum tuherosum is one of the world's food crops. It may come as
a surprise to many people to leam potato is very widely grown on the world scale
and ranks fourth in food production, following wheat, maize and rice.

According to the Food and Agriculture Grganization (FAG) ofthe United Nations,
between 1960s and 1990s, wheat, maize and rice production have increased at annual
rates of 4.30/0, 3.9% and 2.9%

, respectively, in the developing countries. Despite of
fact that potato crop has received less emphasis, the annual increase ofpotato production
during the same period was 4.0% in the developing countries (Guenther, 2001).

Potatoes are becoming quite irnportant in many developing countries. Potato area
and production have increased more rapidly in the Third World than the rest ofthe world.
Significant potato production in the Third World countries may even go uncounted
govenlment sources because of the abundance of subsistence farmers who
potatoes on small plots for their own consumption (Van der Zaag, 1987).

Taking into account the following advantages: high yield potential, excelent nutrient
source, high proportion of edible biomass, easiness to prepare for consumption, wide
acceptance as an adaptability for extension and intensive cultivation, range
cultivars, security ofproduction under stress conditions, short crop season, had a
positive development in the last 10 years and represents a staple food for the 3rd millenium
(Draica and Caciuc, 1997).

Potato (as a crop and tubers) is affected by a large number of pest and diseases,
usually spread by planting material, by stress conditions (high temperature, drought) and
by the level of technology. Therefore, the average potato yield is situated between less
than 5 tonnes/ha in some african and east-european countries, to more than 40 tonnes/ha
in the USA, Great Britain, France, Germany, The Netherlands etc.

This paper gives a general view ofthe situation ofpotato in the world and especially
in Europe in the last decade (1993-2003) which can give the opportunity ofthinking for
the future development of potato in Europe, mostly in the Central and East-European
countries.

MATERIAL AND METHOD

FAO data regarding area, production, yield and trade of potato from 2003 in
cOlnparison with 1993 were taken into account for analyses (FAG, 1992-2003).

RESULTS AND DISCUSSION

1. Potato area

1.1. Potato area in the world

In the last ten years (1993-2003) an increase of5.5% ofpotato area was recorded,
from 18.2 million hectares in 1993 to 19.22 million hectares in 2003 (table 1). Agreat
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* Faostat Database Results

Table 2....... "".HV·."'.-. area In 1!-..1\....Jl. 'V LIV

10198169
1479324
2255981
3735305
3547800
2915064

993-2003

*Faostat Database Results
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1) Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Luxenlbourg, The Netherlands, Portugal, Spain, Sweden and United Kingdom;

2) Czech Republic, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta,
Poland. Slovakia and Slovenia.

Table 3. area in the European countries during 1993-2003 r\p~"lrtJr"

246

~dt c 199~ ·.2003 .......... ,2003/1993
iwy. ..... .... % ..• V" .

.....
% ....•

........ •...•• %.
•..•.. """".......)< ..~ JlI!.'Y......1 "'"

1 Total EuroDe 10.198169 100.0 8.451.708 100.0 82.9
2 Albania 10313 0.10 Il 300 0.13 109.6
3 Austria - 31090 0.30 22500 0.27 72.34
4 Belarus 749000 7.34 600000 7.10 80.1
5 Bel2:ium+Luxembur2: 48120 0.47 60.014 0.71 124.7
6 Bosnia and Herze2:ovina 3R200 0.37 47.000 0.56 123.0
7 Bul2:aria 39000 0.38 51.000 0.60 130.8
8 Croatia 64.754 0.63 64.500 0.76 I 99.6
9 Czech Rpnllhli,· 102.816 1.00 35.982 0.42' 35.0
10 "")1"'- rlC 45.000 0.44 37693 0.45 83.7
11 Estonia 42600 0.41 18300 0.22 42.9
12 .Faeroe Islands 110 0.001 110 0.001 100.0
13 Finland 36400 0.36 30000 0.35 82.4
14 France 164 000 1.60 162000 1.92 98.8
15 Germanv 322334 3.16 283624 3.36 88.0
16 Greece 49094 0.48 48000 0.57 97.8
17 Hun2:arv 79445 0.78 35000 0.41 i 44.0
18 Iceland 800 0.007 800 0.009 100.0.
19 i Ireland 21600 0.21 15000 0.18 i 69.4
20 Italv 93442 0.92 75335 0.89 80.6
21 Latvia 87700 0.86 45000 0.53 51.3
22 Lithuania 121,900 1.19 102000 1.20 83.7
23 Macedonia The Fmr YUQ" Ro 12851 0.13 14000 0.16 108.9
24 Malta 1200 0.01 1 140 0.01 95.0
25 Moldova. Republic of 71058 0.70 45.000 0.53 63.3
26 Netherlands 166000 1.63 157 129 1.85 94.6
27 Norwa~ 18.670 0.18 15320 0.18 82.0
28 Poland 1760676 17.26 800000 9.46 45.4
29 Portugal 87903 0.86 80000 0.95 91.0
30 Romania ! 249003 2.44 285000 3.37 I 114.4
31 Russian Federation 3547800 34.78 3290000 38.92 1 92.7
32 Serbia and MonteneQ"ro 108,705 1.07 80400 0.95 73.9
33 Slovakia 47210 0.46 25130 0.30 53.2
34 Slovenia 12434 0.12 7200 0.08 57.9
35 Soain 207971 2.04 102300 1.21 49.2
36 Sweden 36284 0.36 31 731 0.37 87.4
37 Switzerland 18600 0.18 12200 0.14 65.6
38 Ukraine 1534000 15.04 1600000 18.93 104.3
39 United Kin2:dom 170086 1.67 160000 1.89 94.1

*Faostat Database Results
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1. Potato production

1.1. Potato produdion in the world

In the last decade (1993-2003) a 3.5% increase ofpotato production was recorded,
from 300.85 million tonnes in 1993 to 311.42 million tonnes in 2003 (table 4). Agreat
increase was recorded in Africa (58%), Asia (cir 47%) and South America (26.50/0).
An important reduction ofpotato production was recorded in Europe. Also, for the first
time in the last decade, Europe has lost the supremacy ofpotato production in the world.

Taking into account the following advantages: high yield potential, excelent nutrient
source; high proportion of edible biomass, easiness to prepare for consumption, wide
acceptance as a daily adaptability for extension and intensive cultivation, wide range of
cultivars, security ofproduction under stress conditions, short crop season, potato had a
positive development in the last 10 years and represents a staple food for the 3rd millenium
(Draica and Caciuc, 1997).

Table 4. Evolution ofpotato production in the world during 1993-2003 period*

••••••••••

.. ·i :.• i ·i:.::::.C .•. :'"'''' .\::•• O>· .• :..;;.·:..··~.·\i\ .• >.< ••••.• >: :•• :••:"'_

........» .~gj] ....••..•••• /•• y••••••••.••.•.ii?' ii •. :.:.•.....• ).k« \ ..:.
...••. i

y.... .•

WORLD 300850.9 100.0 311.416.3 100.0 103.5
AFRICA 7734.2 2.57 12224.4 3.93 158.1
CENTRAL and

24,478.3 8.14 28,695.9 9.21 117.2
NORD AMERICA
SOUTH AMERICA 11 163.5 3.71 14 118.4 4.53 126.5
ASIA 84311.6 28.02 23779.4 39.75 146.8
EUROPE 171620.8 57.05 1308252 42.01 76.2
OCEANIA 1542.5 051 1 773.1 0.57 114.9

* Faostat Database Results

1.1. Potato production in Europe

In the same interval agreat reduction was recorded in Europe (cir 24%), from
171.65 million tonnes to 130.83 million tonnes (table 5). The highestreduction (590/0) of
potato area was registered in the group ofthe 10 new members ofthe European Dnion,
from 44.35 million tonnes in 1993 to 18.1 million tonnes in 2003 (table 5). With no big
changes in the last ten years, the cOUl\tries which belong to the Russian Federation and
the group of"other countries" summarized a big production ofpotato (35.9 million tonnes
and 40.45 million tonnes respectively).

A high increase of potato production was recorded in Macedonia (69%), Albania
(67.4°,10), Bulgaria (48.4%), Croatia (44.7%). an the other hand, a significant reduction
ofpotato production was registered in the Czech Republic and Poland (63%), Republic
ofMoldova (56°,10), Slovakia (5-0%), Latvia (49%) and Estonia (47%), as it is mentioned
in table 6.

VOL. XXXI 247



. 6 Evolution :potato JJI' in the fi. 'lt~ii : countries 19 1993-2003r

f"O...".t..."", 1993 2003
No 000 tonnes % 000 tonnes % .%
1 Enrone 171.620.7R9 100 nOJtl".174 100 76.2
2 Albania 101.527 0.06 170.000 0.13 167.4
3 Austria 885.833 0.52 685.000 0.52 77.3
4 Belarus 11.644.000 6.78 R '1nn noo 6.50 73.0
5 R"laillin-l-T ? dO? 00'\ 1.40 "J "J'\'\ ""0 1.72 93.9
6 Bosnia and" 325.000 O.IR 400.000 0.30 12li
7 Bulgaria 357.079 0.20 I 530000 0.40 148.4
8 Croatia 507.89R 0.29 735000 0.56 144.7
9 Czech Reoublic ? 10'1 RIn 1.40 877 306 0.67 36.6
10 I Dnnf'mnrk 1.740.495 1.01 1530000 1.17 87.9
Il Estonia ! 538.600 0.31 285693 0.22 53.0
12 Faeroe Islands 1500 0.0008 1.500 0.00! 100.0
13 Finland 777.200 0.45 780.000 0.60 100.4
14 France 5.859700 3.41 f.. ann non 4.90 109.2
15 Germanv 12645520 7.37 10.170.000 7.77 80.4

i-J6 Greece 1000000 0.58 900000 0.6~__ . 90.0
17 Hu...!:!Kill:Y 1057411 0.62 800000 0.61 75.6
18 Iceland 8900 0.0005 8800 I 0.006 98.9

~LJ.reland 569000 0.33 500.000 0.38 87.9

JJL Italv "J nOR aOO 1.22 1.829.590 1.40 87.2
21 Latvia 1.271.700 0.74 650.000 0.50 51.1
22 Lithuania 1 772.600 1.03 I AOO.OOO 1.07 79.0
23

. .The Fmr YUg Ro 107763 0.06 182.088 0.13 169.7
24 Malta 27.000 0.01 27.500 0.02 101.9

l:.,1 Moldova Reoubhc of 725.965 0.42 320.000 024 44.1
26 ~. . 7.698.600 4.48 h '{OC) OOf! 4.89 83.1
27 Norwav 446.960 0.26 340.000 0.26 76.1
28 Poland 36.270.544 2113 114014nn 10.31 37.2
29 Portugal 1.241.192 0.72 1250000 1.05 100.7
30 Romania 3708903 2.16 ' 3500000 2.67 94.4
31 Russian Federation ,37650368 22.03 35900000 37.44 95.3
32 Serbia and Montenegro 646927 0.37 724322 0.55 112.0
33 Slovakia 856689 0.50 426106 0.32 49.7
34 Slovenia 156345 0.10 164 000 0.12 104.9
35 Soain 3,821,365 2.22 2724400 2.08 71.3
36 Sweden 1.361.000 0.80 920000 0.70 67.6
37 n ,

859.000 0.50 468000 0.35 54.5
38 Ukraine 21009000 12.24 17 606000 13.45 83.8
39 United Kin!!dom 7072 000 4.12 I 6971.000 5.32 98.6

Faostat L"~"uv,u-o,-, Results

Table

* Faostat Database Results
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Table 8. tweHutlon

~~_----li---__---""-'~,-+-_-"-,,=-+__---l,,,-,5.=48"'-1-_~"-'Y ~"'--I1

11I-""'~""'-- +-- ~=~_~,-=-+- 28.72~_-"-"'""~ ~-'-I1

16.94i----"-~'-t-------=~ !
23.23
10.91
14.31

* Faostat UalmbjClSe .11."''-'''' ........'''
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Taking into account the average potato yield, the most important countries that
usually harvest between 35 tonnes/ha and 45 tonnes/ha are the following: Great Britain,
The Netherlands, Germany, France, Belgium/Luxembourg and Switzerland (table 9).

an the other hand, there are some countries which harvest less than 12 tonnes/ha:
Bulgaria, Croatia, Iceland, Russian Federation and Ukraine, or less than 9 tonnes/ha:
Bosnia-Herzegovina, Republic ofMoldava, Serbia and Montenegro.

Table 9. Evolution of average yield ofpotato in the European countries during 1993­
2003 period*

I .......
......................... .··>1993· ·•••••••• ·•·•.......·•••••• ·>1 ·····)2ooîi ·>i lân.nllqqc-t·2.. ••.•. ~.......

N()<. '.'- nn'l"'~ . .. ,...... n ..• !....,. .•..•..••. ;~)

·............di) >............ %it··.·i ......... .............. •... Jl 1>··%
1 I Eurone 16.8 100.0 15.5 100.0 91.9
2 Albania 9.8 58.6 15.0 96.8 152.8
3 Austria 1 28.5 169.6 30.4 196.2 106.8
4 Belarus 15.5 92.3 14.2 91.6 91.1
5 Belpjum+Luxembun!: 49.9 297.0 37.6 242.6 75.2
6 Bosnia and Herzel!ovina 8.5 50.6 8.5 54.8 100.0
7 Bull!aria 9.2 54.8 10.4 67.1 113.5
8 Croatia 7.8 46.4 11.4 73.5 145.3
9 Czech Reoublic 23.3 138.7 24.4 157.4 104.6
10 Denmark 38.7 230.3 40.5 261.3 104.7
Il Estonia 12.6 75.0 15.6 100.6 123.5
12 Faeroe Islands 13.6 80.9 13.6 87.7 100.0
13 Finland 21.4 127.4 26.0 167.7 121.8
14 France 35.7 212.5 39.51 254.8 110.6

15 Germanv 39.2 233.3 35.9 231.6 91.4
16 Greece 20.4 121.4 18.7 120.6 92.0
17 Humrarv 13.3 79.2 22.8 147.1 171.7
18 Iceland 11.1 66.1 11.0 71.0 98.9
19 Ireland 26.3 156.5 33.3 214.8 126.5
20 Italv 22.5 133.9 24.3 156.8 108.1
21 Latvia 14.5 86.3 14.4 92.9 99.6
22 Lithuania 14.5 86.3 13.7 88.4 94.4
23 Macedonia The Fmr YUl! Ro 8.4 50.0 13.0 88.9 155.1
24 Malta 22.5 133.9 24.1 155.5 107.2
25 Moldova Reoublic of 10.2 60.7 7.1 45.8 69.6
26 Netherlands 46.4 276.2 40.7 262.6 87.8
27 Norwav 23.9 142.3 22.2 143.2 94.2
28 Poland 20.6 122.6 16.8 108.4 81.9
29 Portul!al 14.1 83.9 15.6 100.6 110.6
30 Romania 14.9 88.7 12.3 79.3 82.4
31 Russian Federation 10.6 63.1 10.9 70.3 102.8
32 Serbia and MonteneQ"ro 5.9 35.1 9.0 58.1 151.4
33 Slovakia 18.1 107.7 16.9 109.0 93.4
34 Slovenia 12.6 75.0 22.8 147.1 18I.l
35 Soain 18.4 109.5 26.6 171.6 145.0
36 Sweden 37.5 223.2 29.0 187.1 77.3
37 Switzeriand 46.2 275.0 38.4 247.7 83.1
38 Ukraine 13.7 81.5 11.0 71.0 80.3
39 United Kinl!dom 41.6 247.6 43.6 281.3 104.8

* Faostat Database Results
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Actual situation of potato in Europe

1. Potato trade

1.1. Potato trade in the world

Over 16 million tonnes ofpotatoes are traded every year (table 10) which represents
more than 3.3 bilhon USD (table 11). In the last ten years (1992-2002) a low increase of
potato trade was recorded (2.6%). A high increase ofpotato trade was registered in the
Central and North America (over 44%), Oceania and Africa (table 10).

The highest import ofpotato was recorded in Africa (114.8% ofquantity and 110.8%
of value) determined by seed potato import and the highest export was registered in
Oceania (over 75% of quantity and over 16% ofyalue) and in ilie Central and North
America (35.70/0 of quantity and 78% of value) determined by the export of potato
processed products.

The largest potato trader in the world is Europe (approx. 75%) which traded
more than 12.2 million tonnes in the lastyears. An increase ofpotato trade quantitywith
cir 70/0 was registered in the last decade (table 10), with a reduction ofvalue of cir 5%
(table 11).

The highest augment of potato value in last ten years (around 84%) has
been registered in the Central and North America (table 1

Table 10. Evolution ofpotato trade in the world during 1992-2002 period (000 tonnes)*

i>~ i...••.·....> ...~•.••..i2..........;2......... c.."

I ...,.....
/Y<......:<>,

1 8.020.57 100 8.472.53 100 105.6
WORLD E 8.023.19 100 7.994.96 100 99.6

Total 16043.76 100 16467.49 100 102.6
.. 1 224.37 2.8 482.07 5.7 214.8

AFRICA E 346.17 4.3 312.52 3.9 90.3
Total 570.54 3.6 794.59 4.8 139.3

CENTRAL and NORD
1 565.06 7.0 865.56 10.2 153.2
E 572.52 7.1 777.01 9.7 135.7

AMERICA
Total 1 137.58 7.1 1642.57 10.0 144.4

1 139.65 1.7 77.70 I 0.9 55.6
SOUTH AMERICA E 59.52 0.7 45.73 0.6 76.8

Total 199.17 1.2 123.43 0.7 62.0
1 1428.12 17.8 747.40 8.8 52.3

ASIA E 1156.16 14.4 776.02 9.7 67.1
Total 2584.28 16.1 1523.42 9.3 58.9

1 5643.45 70.5 6.276.93 74.1 111.2
EUROPE E 5854.71 73.1 6001.95 75.2 102.7

Total 11498.16 71.7 12288.88 74.6 106.9
1 19.93 0.2 22.87 0.3 114.7

OCEANIA E 34.12 0.4 71.74 0.9 210.3
Total 54.05 0.3 94.61 0.6 175.04

*Faostat Database Results; 1- import, E - export
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Il.

WORLD

during 1992··2002 (000000

*Faostat Database Results, ; 1- import, E - export

1.1. Potato trade in

An of over 15% of potato quantity traded>În Europe was recorded, from
10.67 tonnes in 1993 to 12.29 mi11ion tonnes 2002 as well as an
increase of potato value traded in Europe, from $1.73 billion in 1993 to

in 2002 (table The highest increase (26% in and 400/0 in value) was
recorded the actual 15 members of the European Union, and the highest reduction
(over was in the new 10 members of the European Union.

Nevertheless, he Europe-15 countries predominated potato trade in Europe,
around 950/0 in the last years.

It is necessary to mention that the EU-15 imports more potatoes (as quantity and
than exports, usualy as early potato as weB as potata processed products.
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Actual situation ol potato in t:urope

~. '", ":;'1;" .... ·····199: ............. ..... ..· ..•·.··20(l~ :......... .. ..............~"".. ""...pua

i"t . 100aTonnes 'o/ei iboOTtJlllll1l€s'~V%
1 1 4.928 988 100 6.276.934 100 127.3

Total EUROPE E 5,742.721 100 (,; 011 C)I1Q 100 ~
1 Total 10671.721 100 12.288.883 100 115.2

1 4343805 88.1 5 766,82f>_;.-. 91.9 132.7
EU-15 E 4906666 85.4 5873583 97.7 119.7

Total 9250471 86.7 11,640.409 94.7 125,-li
1 159321 32 131,744 2.1 82.7

EU-lO E' 363544 6.3 70.600 1.2 19.4
'-----o Total 522865 4.9 202.344 1.6 38.7

1 4503 126 91.4 5.898.570 94.0 131.0
EU-15+10 E 5270210 90.8 5,944.183 98.9 112.8

Total 9773336 91.6 11.842.753 96.4 121.2
_.1 226000 4.6 192.971 3.0 85.4

RUSSIAN FED. E 147.000 2.6 9.724 0.2 6.6
Total 373000 3.5 202695 1.6 54.3

The other
1 199,862 4.0 185393 2.9 92Ji

countries
E 325511 5.7 58,042 1.0 17.8

Total 523,373 4.9 243,43iJ 2.0 46.5

* Faostat Database .L"'-"'_"AHCl, 1- ,E

13. 1993-2002

("'t r.. ..
.11' ·1993 '200~:• U' ~..

..... Z.uU.1!1'J"lfc"i'

r. ..
.... ...... ....... .... ··000$ • ...•••.... % ...•... \ ·... 000$ ••••.••••..·%>i ........%:.

Il 866.379 100 1.151.505 100 132.9
Total EUROPE E 864.091 100 1151.624 100 13:\.3

Total 1.730.4TIl _. 100 2.302.129 IOCL __---..Uy
1 745 127 86.0 1025076 89.0 137.6

EU-15 _. E 796402 92.2 1 137090 98.7 142.8
Total 1544529 89.1 2162166 93.8 140.0

1 22302 2.6 49 186 4.3 220.5
EU-IO E 35817 4.1 8032 0.7 22.4

Total 58 119 3.4 57218 2.5 98.4
1 767429 88.6 1074262 I 93.3 140.0

EU-15+1O E 832219 96.3 1 145 122 99.4 137.6
Total 1 599648 923 2219384 96.3 138.7

1 57000 6.6 31 718 2.7 55.6
RUSSIAN PED. E 19,000 2.2 1.243 0.1 6.5

Total 76000 4.4 32961 1.4 43.4

The other
1 39662 4.6 45644 4.0 115.1

E 12872 1.5 5259 0.5 40.8
countries

Total 52534 3.0 50903 2.2 -~

. *Faostat Database Results; 1- import, E - export
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Potato remains one ofthe most important crop in the world, with a positive evolution
in the last decade (1993-2003), especially in Africa and Asia, and potato will represent a
staple food for the 3rd millenium.

In the last decade, for the first time, Europe has 10st the supremacy of potato
production in the world by reduction of area as well as potato production, especially in
the Central and Eastern Europe countries.

As the most ilnportant seed potato grower and a big potato processof, Europe
dominates the world potato trade with approx. 75% of quantity and over 65% ofvalue.
Over 950/0 of potato trade belong to the EU-15 countries. That is why potato can be
more than a simple indicator of the stage of economical development of a country.

Europe remains the most important potato breeder and seed potato grower. In year
2003, 748 potato varieties were recorded in the EU catalogue ofpotato varieties, which
cover over 95,000 hectares ofseed potato in 10 ofthe EU-15 countries: Scotland, France,
Germany, and especially The Netherlands remain the most important potato breeders
and seed potato growers and exporters.

Although the EU-15 countries possessed only 15% ofpotato area and used
120/0 of total seed potato used in Europe in 2003, due to the high technologicallevel and
to the "free market" principles, they succeded in obtaning 27.8% of Europe's potata
production, 94.7% of quantity and 93.8% ofvalue of inlported and exported potato.

FOf the improvement ofpotato situation in the Central and East-European countries
the following rnain measures have to be taken into consideration: concentration ofpotato
crops in bigger farms, use ofhealthy (certificated) seed potato, improvement oftechnology,
development of potato processing. A strong help could corne frorn the EU-15 + EU­
10(12) countries by training of the young scientists and technical staff (farmers) by
promoting projects with financial support from EU and national programmes.
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veni din membre
1-''"''''''-'" .....,,''''' ..... ştiinţific şi tehnic,

totală, producţie lnedie, comerţ,

Tabele:

suprafeţeide cartofla nivel mondial în perioada 1993-2003
suprafeţei de cartof în Europa în perioada 1993-2003
0'-«""""..1.'-'''''';.1. de cartofîn ţările Europei în perioada 1993-2003
producţiei totale de cartofla nivel mondial în perioada 1993-2003

5. producţiei totale de cartofîn Europa în perioada 1993-2003
6. Evoluţia producţiei totale de cartofîn ţările Europei în perioada 1993-2003
7, Evoluţia medii de cartofla nivel mondial în perioada 1993-2003
8. Evoluţia producţiei medii de cartofîn Europa în perioada 1993-2003
9. Evoluţia producţiei Inedii de cartbfîn ţările Europei în perioada 1993-2003
10. Evoluţia comerţului cantitativ cu cartofla nivel mondial în perioada 1992-2002
11. Evoluţia comerţului valoric cu cartofla nivel mondial în perioada 1992-2002
12. Evoluţia comerţului cantitativ cu cartofîn Europa în perioada 1992-2002
13. Evoluţia comerţului valoric cu cartofîn Europa în perioada 1992-2002
14. Evoluţia cantităţii de cartofpentru sămânţă folosită la nivel mondial în perioada

1993-2003
15. Evoluţia cantităţii de cartofpentru sămânţă folosită în Europa în perioada 1993­

2003
16. Situaţia suprafeţelor cultivate cu cartofpentru sămânţă în EU-15 în anul 2003
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Potato production in Moldova for the moment is characterized as reducing the
areas in the last 5-6 years from 53000 ha ti1141000 ha in 2003. The average potato yield
in this period show a slightly fi-om 8-9 tlha tiU 9-10 t/ha. In the same
there are many farmers which obtain under the irrigation condition 30-40 According
to thc program for potato development adopted by Agricultural Ministry the potato area

established at 40000 ha and average yield should reach I5t/ha.
It is very well known that in potato production the choice ofvariety and
are one ofthe most important factors in yield increasing and tubers quality. Starting

from 1991 year, when in the National List ofpotato varieties was included only 5 varieties,
a large activity of varieties trailing start. Later parallel with the official testing a lot of

delnonstration fields in different where organized. Step by step varieties
trailing has been undergoing modification in response to the changing requirements of
producers and consumers. At the beginning we have been looked only for and
some consumer quality - color ofskin and flesh. Then for pests and diseases re~nstance,

adaptation on high tempe- rature and drought growing condition, suitability for one two
years multiplication of seed for own use, consumer quality, storage characteristics.
Now in the officiallist are registered 20 varieties, from different grope ofmaturity and
destination. More adopted for South part ofcountry are early and middle early varieties:

Impala, Velox, Minerva, Rosara, ROIIlano. For
the North part - second early and middle varieties: Romano Baltica,
Raja, Sante, Desiree. This to the .HHHLlUUJlU

supplied fi-om the temporary source.
In the same time a big work was the seed For example

the seed ofregistered varieties can be introduced in country only ofclass E or A.
of seed of non registered varieties, or at not in the testing process 1S not

is very important for our country the Inoment seed quality ti""1~""""n111"",ri

about 70°,10 from yield, and the same time cost from in
......r·""l1·.I"'"I""I""...... is around 65-700/0, directly frOln seed produce
country
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be than yield of varieties is drastically. That is
why is recommended to use for table seed of class A or B and not
lower. In the will be very expenslVe very
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POTATOES VARIETIES AND USES ACROSS
AGRO-ECOLOGICAL ZONES

OLADELE, 0.1
Department ofAgricultural Extension and Rural Development, University ofIbadan

Nigeria.Oladele20002001@yahoo.com
Present address: Japan International Research Center for Agricultural Sciences, Development Research
Division, Tsukuba, Ibaraki, 305 Japan 1-10hawashi, Tsukuba City, Ibaraki 305-8686, JAPAN Tel:

+81-29-838-6382, Fax: +81-29-838-6342 Email: oladele@,iircas.affrc.gQjp

This paper examines the variations in the adaptation and uses ofpotatoes varieties
across different ecological zones in Nigeria. This is predicated on the fact that a high
degree of differentiation exist in terms of the eco-climatic nature and the socio-cultural
milieu of the country. In this way the genetic diversity of potatoes is exploited.. These
variations have serious implications for the adoption ofextension messages on potatoes
for planting, processing and uses. The climatic setting of each of the five agricultural
zones in Nigeria informs the careful import and assemblage of different genotypes fro
intensive selection programmes. FrOlTI 228 ascensions from world wide provenances
field grown in south western Nigeria 20 have been found adaptable in Nigeria. These
have been adapted in different agro-ecological setting in Nigeria. The paper conclude
with the result gathered from a rapid rural appraisal indicating that variety preferred for
each ecological zone and the prevalent product generated in each zone. The adaptation
and uses would go a long way to set the agenda for potato research and extension in this
part of the world.
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of the obtained antisera was very good (zero reaction to
plants). maximum relatively homologous amlge:n
(ilie bleedings II and for PVY antisera :8192 (ilie blee:(1ml~S

were stored separately per rabbit and bleeding al with aucUtlcm
To separate the G fraction of immunoglobulin

with the highest titre was used. The antiserum was ...u ....... " ..' .....

and antibodies were precipitated a saturated solutioD
and sedimentarily by at for 10-15 lm]lutt~s

sedimentin
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was
rng enzYlne to
as

"",o/,n"'rn!-L~r! with the antibodies, lnixture was for 24 hours with
[",A""llr.e>t", were stored at 4°C in siliconized

U.H.·UH'JU., of plant extracts enzyme
conjugates, three dilutions ofhomologous virus were used (1: 10; 1: 1.1000), two of

sap (1 :10; 1: 100), extraction buffer and three dilutions from IgG ( 1:300;
1 1:2700) and enzyme conjugates ( 1:400; 1: 1200; 1:3600). On the basis of the
resulted the dilution 1: 1500 for both viruses was chosen to be used in routine
L\.''''l-.HLj;;;.. This dilution allowed a reliable detection of the two viruses even at very low
concentrations of these (l :1000).

Also resulted that in seed potato production, where testing play a selecting role,
testis can be rnade with a mixture of antisera for the two viruses, without significantly
atIecting their detection reliability, comparatively to single antisera testing. Testing with a
mixture ofIgG and enzyme conjugates for both viruses allows an important reduction of
testing costs.

1.

"'\
L.

4.

5.

6.

7.
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FORMATION OF POTATO YlELD AND ITS QUALITY
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The yield of potato may vary 2-5-fold depending on pedoclimatic conditions.
Summarizing ofthe results offertilization experiments with potato, conducted in Estonia
during several decades, allows to conclude that the effect ofpedoclimatic conditions
accounts for 45% and fertilization for 35% general yield dispersion. The yield ofpotato
obtained at the expense of soil fertility is 270 kg per soil fertility point.

Agronomically effective amounts ofnitrogen fertilizer which ensure the maximum
potato yield depend on soil humus content, climatic conditions, preceding crop and its
fertilization. an moderately moist soils with a humus content of 2-4% the average
effectiveness of the N

60
fertilizer norm for potato is 30-70 kg N kg- I

• an gleyic and
gley soils with a humus content of6-8%, the effectiveness ofnitrogen ferilizer is 5-40
kg N kg- I

. In the case of potato, very important factors influencing the effectiveness
of nitrogen fertilizers are the PK fertilizer background and the soil's requirement for
phosphorus and potassium fertilizers. Non-application of PK fertilizers results in a
significantIy lower effectiveness ofnitrogen fertilizers and involves higher risk on humus­
rich soils.

an potassium-poor soils the average effectiveness of the fertilizer norm Kso is
80-100 kg per kg of K, while in favourable years it can be as high as 150-180 kg.
An increase of 10 mg in soil potassium content results in the average reduction of
the effectiveness of the Kso norm by 8 kg. The effectiveness ofphosphorus fertilizers
depends even to a greater degree on the differences between years compared with
the effectiveness of nitrogen and potassium fertilizers. The difference in the
effectiveness of phosphorus fetrilizers between favourable and unfavourable years
is up to 225 kg per kg ofP. Phosphorus fetrilizers produce an effect every other year
on soils whose content of lactate soluble P is below 90 mg/kg. an phosphorus-poor
soils (below 30 mg) the effect ofphosphorus fertilizers is evident almost every year,
and the effectiveness of the use of low phosphorus amounts (P26) is on the average
higher than 100 kg per kg of P. An increase of 10 mg in the amount of soil lactate
soluble phosphorus results in the average reduction of the effectiveness of the P26

norm by 17 kg.
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a effect on
of the tubers.

The performed in 2000-2002 in the Department of Field
Husbandry of the Estonia University with the aim to investigate
possibilities of growing potato using different methods of treating the tubers
planting. tubers were treated as pre-sprouting thern1al treatment
(TT) and zero treatment (O). The medium late variety 'Ants' and the medium
variety 'Piret', developed at the J6geva Plant Breeding Institute, and the early variety
'Agrie dzeltenie', developed at the Latvian Priekuli Plant Breeding Institute, were
used in the experiments. The dynamics of tuber yield formation was determined by
taking samples from alI treatments for each variety. The purpose was to find out
which treatment is the best for cultivating potato varieties with different growig periods
in the c1imatic conditions of Estonia in order to ensure higher yield and better quality
per vegetation period. The results were processed using regression analysis.

The soil type was glossisol by FAO c1assification aud Stagnic Luvisol by WRB
c1assification. The trial soil was weakly acid: pH

KC1
6.2; humus 2.40/0; N 0.11 %; P 183

mg kg-1 (AL); K 164 mg kg-1 (AL); Ca 674 mg kg-1; Mg 101 mg kg-1 for the soil.
Agricultural technology typical ofpotato experiments were employed. The dynamics
of yie1d formation was determined after every 3 to 5 days.

As different tuber treatment methods were used, the first samples were taken at
different times. The sampling time and the number of samples were different for
different treatments. The number of samplings also depended an the length of the
vegetation period. As the varieties used in different treatments started to develop
tubers at different times, the number of samplings fluctuated each year +/- 3 samples.

The dynamics ofyie1d formation in the vegetation period was significantly affected
by weather conditions. In this respect, the most favourable year for potato growth was
2001. In 2000 and 2002 the weather was not so good for the growth and development
of potato and the yield was lower than the three years' average.

Physiological age proved very important for formation of the tuber yield. A
physiologically older seed accelerates the growth rhythm ofpotato, as a result ofwhich
the yield is formed earlier, while yield formation capacity decreases. The results also
showed that the earlier is the variety, the greater is the effect of treatlnent, and that
the yield develops uniformly throughout the vegetation period in the case of varieties
with a longer growing period. Obviously, any thermal treatment ofseed tubers increases
their physiological age. Thus, both pre-sprouting and thern1al treatment increase ta
some extent the physiological age of tubers.
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growing period ofpotato is relatively short, so it is essential
and avoid plants diseases during growing period. The
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The potato crop in Portugal has suffered a constant reduction in area cropped and
total production ofpotatoes in the last decade, since the increase in yield was insufficient
to compensate the reduction in area.

In the Fig. 1, we can see the evolution of the area planted and the production
obtained from 1970 ti112000:

~ tlJ.A.U l-------r=====~-------------------------------------"...----\,~-----ÎI;

.... uu..A..OJ-.----------,

Years

Fig. 1 - Evolution of the area and total production ofpotatoes in Portugal from 1970
to 2000.

The reduction in the area cropped with potatoes is due mainly to the low yield
obtained (Fig. 2). This is the "calculated" yield, obtained dividing the total production by
the total area devoted to the crop. A Iarge number of farmers get better yieIds, but this is
not the ruIe.
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The evolution of the potato Industry in last ten years in Portugal
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Fig. 2 - Evolution of the potato yield in the period of 1970 - 2000

The potato industry wiU have many difficulties to survive in countries where high
yields are not obtained and where low cost production is not achieved (the seed tubers
account for about 50% ofthe production cost). So, it may be it is useful to understand
what had happened in Portugal, and try to avoid a similar evolution.

1 - The reduction ofthe importance ofthe potato crop is basically related with the
lower yield obtained by the crop, which causes very high production costs with a consequent
reduction on the competitiveness of the crop. A large part of potatoes consumed in
Portugal are produced in other European countries just as Spain, France, Netherlands
and Belgium.

2 - The low yield obtained is related with ilie natural climatic conditions: Portugal
has a Mediterranean type climate, with hot and dry sumrners and mild winters, with rain.
Traditionally, the potato crap was produced in the interior ofthe country, where the lack
ofproper irrigation is the main constraint to get high yields.

In last years, the crop moved to the coastal area, where it can be planted earlier,
where the winter is milder and allows an earlier plantation, from February onwards. In
this part of the country, late blight can be a severe disease. The temperature is normally
above 10 şC and ifhumidity is high enough, the attack is very severe, affecting the final
production.

3 - The changes occurred in the Portuguese society during the period 1970 - 2000
are also responsible for the lack ofcompetitiveness of the potato crop:

- In 1974, we change from a dictatorship system, with a market strict1y controlled
by the authorities, to a democracy system.
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In 1986, Portugaljoints the Communityand 1992 boundaries were
banned. It becomes possible that any merchant go abroad, with own

truck ta load it ofpotatoes and bring them to Portugal to seU.
- More or less by the same time, the large supermarkets started operating, and the

small producers start to fen more and more difficulties ta sell the production, since
are not able to organize themselves through Associations and Cooperatives.

- In the beginnings ofthe nineties, a large factory ofAmerican chips start operating,
near Lisbon, but most ofthe row lnaterial used is produced abroad, mainly in Spain.

The potato crop has a very high social value, especially in rural areas with small
producers. So, it is economical and social relevant to maintain the potato industry.
Therefore, the competitiveness of the crop i8 an important issue and the lowering of the
costs through an increase in yields 1S the main goal. Consequently, technical tools need to
be optiInised and farmers must look for sounded support for decisions undertaken during
the crop season.
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