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DEPARTMENT OF TECHNOLOGY
FOR POTATO, SUGAR BEET, CEREALS AND MEDICINAL PLANTS

- integrated and differentiated technologies for potato, sugar beet,
medicinal plants and cereal, with low energetic expenditure, un-polluting
and economic, for actual climatic changes;

- physiological bases of yield formation, potato and sugar beet
modelling and simulation;

- prognosis methods, alert and control of main potato, sugar beet
and medicinal plants pests and diseases, testing and homologation of
phyto-sanitary products;

- zoning, micro-zoning, management and marketing of potato,
sugar beet, medicinal plants through informational technology;

- testing culinary and technological qualities, storage behaviour for
characterisation of NIRDPSB Brasov new varieties and lines;

- promotion and conserving native medicinal plants for
reestablishment and restoration of soils, flora and auxiliary fauna.

- promotion ecological technologies for potato, sugar beet and
medicinal plants, on the new UE orientation and market demands.
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Human resources dynamics
Department of Technology 2007-2011
Scientific 2007 2008 2009 2010 2011
degree
SR 3 3 8 2 2
SRl 1 1 1 1 1
SRl 3 3 3 3 3
SR - - 1 1 1
ASR 1 1 - 1 3
Auxiliary 9 9 8 8 8
perssonnel
Total 17 17 16 16 17
SR - scientific researcher, ASR - assistant scientific researcher
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Infrastructure and endowments:

> laboratories (technological and culinary quality, bacteriosis, mycosis, entomology, dormancy and
storage, pesticide testing with GEP accreditation);

> storages for research, with thermal isolation spaces to establish vegetative dormancy, storage and
factors capacity;

> work spaces (studies) for researchers;
» agricultural land for experimental field;

> agricultural set of machinery for land preparation, planting, sowing, maintenance, chemical and
ecological application:

> tractors (NEW HOLLAND 94 CP tractor, NEW HOLLAND 140 CP tractor)

> potato sorting equipments (GRIMME sorting device)

> seed conditioning installations (Bjilsma machine)

» GRIMME planting machine

» GRIMME application machine

» GRIMME harvesting machine

> laboratory apparatus for various works:

> devices for potato processing in order to determine technological and culinary qualities (boiling
vessel, oil frying, Soxlet device for fat extraction, analytical balances, starch balances);

» microscopes and stereo-microscopes, accessories, laboratory vessel;

»> drying stove, drying stove thermo-states;

> sorting and processing installations for sugar beet in order to determine sugar content;

> polarymeter, pH-metre, spectrophotometer.

Projects:
Research projects:
The

Nr. Programm Contracting authority b5 c;g;l:act b Fir;;lZEd igts;titustfﬁ

project
1 PS 221 MADR Bucuresti 340/2006 2010 Coordinator
2 PS 614 MADR Bucuresti 341/2006 2010 Coordinator
3 SCG MADR Bucuresti 141559 /2008 2011 Coordinator
4 POS CE ANCS 2010 2011 Coordinator
5 PS 631 ICDP Brasov 339 /2006 2010 Partner
6 PS 212 INCDA Fundulea 325 /2006 2010 Partner
7 PS 222 INCDA Fundulea 330/2006 2010 Partner
8 PS 211 INCDA Fundulea 322 /2006 2010 Partner
9 PS 241 ICDPP Bucuresti 353 /2006 2010 Partner
10 PS 512 SCDC Tg. Secuiesc 328 /2006 2010 Partner
11 TADES 51010 ICDPP Bucuresti 51010 /2007 2011 Partner
12 Biotech 51097 CCDCPN Dabuleni 51097 /2007 2010 Partner
13 STRADA ICDP Brasov 51095 /2007 2010 Partner
14 Biogef INCDO Cluj Napoca 22099/2008 2011 Partner
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1. Identification of cereal
genotypes with resistance to
termo-hydric stress,
wintering, pests and nitrogen
deficit.

2. Elaboration of innovative
technological elements,
adapted for climatic change.

3. Producing seeds with high
biological characteristics
from hybrids, varieties and
new lines demanded on
market

-autumn wheat

- triticale

- two-row barley
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Planting distances

15cm

44.6

20cm

39.4

25cm

43.3

Total
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Disease intensity Year

medium 2007
severe 2008, 2009, 2011
very severe 2010

No. of clones and varieties

31
28
26
22

18
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June rains accompanied by high temperatures have led to the late

blight early (June, 21). From July to the end of the potato growing

season rainfall was increasingly reduced, represented only 53.5-
39.2% from the multi-annual average.

2011

Epidemic phase of the disease was devastating and quickly
installed (late blight apparition July 1st). In July and August rains
continued the disease evolutionary process and accompanied by

high temperatures contributed to the foliage drying.

Lot of rainfalls accompanied by high temperatures. Late blight
appearance (June, 29) and growth of attack intensity on the
foliage cause high defoliation process.

Sharp drought at June beginning. Late blight incidence grow on
foliage in July due to rainfalls accompanied by high temperatures
(late blight apparition in July, 31)

Sharp drought and high temperatures (late blight appeared in
August 20)
Fungus sporulation capacity was very low and hasn’t been
registered the epidemic level of the disease.

contact+systemic

contact+systemic

contact+systemic

contact+systemic

contact
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Revus Infinito
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Eriosoma ulmi  (Linnaeus)

Forda marginata Koch

Hayhurstia atriplicis (Linhaeus)
Hyadaphis foeniculi (Passerini)
Hyalopterus pruni  (Geoffroy)
Hyperomyzus lactucae (Linnaeus)
Kallistaphis bassalis Mordvilko
Macrosiphoniella abrotani  (Walker)
o iph photblae (Tt

M: iphum fi 1 (Macchianti)

Macrosiphum rosae (Linnaeus)

Metopolophium dirhodum  (Walker)

Megoura viciae Buckton

Microlophium carnosum (Buckton)
llis la Baker

Aphis spiraecola Patch

Aulacorthum solani (Kaltenbach)
Brachycaudus helichrysi (Kaltenbach}
B brassi (

Myzus persicae (Sulzer)

Ovatus sp.

Pemphigus sp.

Periphylius sp.

Phorodon humuli  (Schrank)
Phyiliaphis fagi (Linnaeus)
Potrama flavescens (Koch)
Potrama ranunculi (del Guercio)

Capﬂophoms elaeagni (del GuarcIuJ
Chaitophorus populialbae (B. de Fonsc.
Capitophorus similis  van der Goot
Cavariella aegopodii (Scopoli)
Cavariella pastinacea (Linnaeus)
Corylobium aveianae {Schrank)

sp.
Pterocallis aini (de Geer)

Rhopalosiphum nymphaeae (Linhaeus)

Rh losiphum padi (L

sfnoblon avenae (Fabricius)
Sitobion fragariae  (Walker)
Sypha elegans del Guercio

Cryptomy idis {Kaltenbach

Cryptomyzus rlbts (I.lnnaeus)
Dactynotus sp.

Dysaphis plantaginea (Passerini)
Dysaphis pyri  (B. de Fonscolombe)

S ypha gly l Ki

Totranaura ulmi thnasus)
affinis (K )

The:ioapms trifolii  (Monell)

Uroleucon sp.

Uromelan sp.

-Potato id 1.00

Acyrthosi| pisum Pea Aphid 0.70
nasturtii kthorn-Potato id 0.40

Bird Cherry-Oat Aphid 0.40

Metopolophium dirhodum Rose-Grain Aphid 0.30
Brachycaudus helichrysi Leaf-Curling Plum Aphid 0.21
Aphid 0.20

solani house and Potato Aphid 0.20

Myzus ascalonicus Shallot Aphid 0.20
us ormatus Violet Aphid 0.20
and Potato id 0.20

Hyperomyzus lactucae ‘Currant-Sowthistle Aphid 0.18
Aphis fabae Black-Bean Aphid 0.10
Brevicoryne brassicae | Cabbage Aphid 0.01
Sitobion avenae Grain Aphid 0.01

IS cae Peach-Potato Aphid 1.00
Aulacorthum circumflexum Mottled Arum Aphid 0.90
Aphis gossypli 0.50
Myzus ornatus 0.30
Aphis fabae 0.30
Myzus ascalonicus 0.30
Aulacorthum solani Glasshouse and Potato Aphid 0.30

Bulb and Potato Aphid .30

' nasturtii Buckthom-Potato Aphid .25
Macrosiphum euphorbiae Potato Aphid .15

Phoradon humuli Damson-Hop Aphid 0.12

Rh Aphid 010
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Average activity of vector aphids Brasov
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Cumulativ aphid vector pressure (Brasov, May - Aug)

Vector pressure

week 21 22 23 24 25 26 27 28 29 30

——Mean 97-06 —— 2007 — 2008 — 2009 —2010 — 2011

. . N The dynamic of wingless aphids control
Dynamics of wingless aphids- Brasov b Y o

120

100 -

80

% Control

Aphid average number / 100 leaves

12 [ 20 | 26 48 | 50 69 | 75
| auty |auly [auy [auly |auy o == T
8 BYF 4 i i 00|00 25|43 |13 K K

O Prestige 290 FS 100 | 100 74 100
B Prestige 290 Fs | 0,0 [ 0.0 [ 0,0 [ 00 [00 [08]38 |13 0 | o [BPrestige

® Untreated X | 5|30 | 38 |115|115| 48 . X Days post application
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Average larvae number/10 plants

Colorado potato beetle larvae dynamics

Jul. | 3

20 | 26

ul.

|[~—=BYF

695|728

|—=— Prestige 200 FS

243|765

|[=#— untreated

147,

The efficacy of Vydate, Force and Nemathorin on potato yield

40
35
30
25
20
15
10

5

% Tuber number

with wireworms attack

Nemathorin

Untreated

23,7

37,8

258

42,1

% control

Dynamics of Colorado potato beetle larvae control

120

69

[meve

[mPrestige 200 Fs

70

Days post application

The efficacy of Vydate, Force and Nemathorin on

wireworms attack (%) of potato tubers

Untreated

35,6

32,2

195

The efficacy of Vydate, Force and Nemathorin on wireworms

attack severity

% attack

Vydate

Nemathorin

Untreated

m> 9 holes

18

15

34

B7-8holes

13

10

3,0

m5-6holes

29

27

73

@3 -4 holes

37

31

9,7

% attack free

The efficacy of Wdate, Force and Nemathorin on potato yield

% free of wireworms attack, different tubers size

Vydate

Nemathorin

Untreated

B>55mm

81,2

77.8

52,3

B30 -50 mm

785

80,9

47,2

01-2 holes

74

7.6

12,2

m<30mm

942

9.3

53,4
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% tuber attack

Tuber attack (%) with silver scurf

Untreated

Brasov, 2011

Prestige 290 FS

3.5

0.0

12.1

3.9

% yield attack

% Yield with silver scurf attack
Bragov, 2011

Untreated

4.3

12,5

24.5

iy care )

24,3

VerisTech

NIR/VIS Spectrometer & EC
1 Ly ‘
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CROPSCAN
Multispectral Radiometers

LCi Portable
Photosynthesis System
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No. of laboratory analyisis

No. of samples

@ Starch content
@ Cooking tests
O Chips evaluation

0 Dormancy

4/27/2012

19



Zamolxis

Yield 20 - 30 Total yield % Yield No 20-30
mm t/| tiha 20-30 mm mm/sqm
Mean
Std. Deviation
Mean
Deviation
Mean
Std. Deviation

Mean

Total No
tubers / sqm

% No
tubers

Yileld 20 - 30 Total % Yleld No 20-30
mm t/ha yleld t/ha 20-30 mm mm/ sgm

Mean
Std. Deviation

Gasore

Mean
Std. Deviation

Desireé

Mean
Std. Deviation

Santé

Mean
Std. Deviation

Rosara

Mean
Std. Deviation

Roclas

Mean
Std. Deviation

Total

Mean
Std. Deviation

Total No
tubers / sqm

% No tubers
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i 1
Late blight Late blight

3 5 8
Late blight Late blight Late blight
Early blight Rhizoctoniacanker
Silver scurf

Number of
Year Firms number contracted Total Euro
testes
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Soil basic fertilizer Foliar fertilizer

Relative
average yield
%

Relative
Variants average yield Variants
0,

%

Productia
Productiade | Productia | Prequetia eohvalonts | Echivatent
Cultura biomasa de biogaz Biodicsel . de energetic
bioetanol
s.u. ttha mc/ha I/ha I/ha MJ/ha
Sfecla radacini
Cartof
Cereale boabe
Cereale paie
Porumb siloz*
Porumb siloz **
Ra|
Lucerna *
Lucerna**
Sorg zaharat ****
Phalaris **
Amestec ierburi**
Amestec ierburi ***
Media:
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izolatie material
vegetal (paie, etc.)

Manual control of Colorado beetle

Mechanical control of Colorado beetle|
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i +
vo | Leguminoust | o best - 770 15.20 e
graminaceae |
Two-rows i
V2 Potato Bariey Sugarbeet 742 12.45
i + -
Ve Legu.rrunous Two-rows Sugarbeet 80.0 18.20 b
graminaceae | barley
. Leguminous+
L nous+
Vid eguminous graminaceae | Sugar beet 74.0 12.20 o

graminaceae |

56
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s R R -
CHIARA Unfertilize; 100,0
30t gunoi/ha
CHIARA (30t manure/ha) 100,0
CHIARA (40t manure/ha) 73, 98,
Ee e ) B M

Media/densitate (Average/ | 789 [1000] 00 | mt |

Media/densitate (Average/ [ 749 [1000] 00 | wmt |

4/27/2012
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-the highest average of/biological sugar./hawas recorded on
variant fertilized with/40't'manure /ha (18:5'suga

-this variant-has the lowest cost price/ ethanol litre (0.55lei /1)

30
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Soil basic fertilizer Foliar fertilizer

Relative Relative
Variants average yield Variants average yield
0, 0,

% %

Sfecla de zahar

ii.ﬂﬁ

VAL MR G e

Cereale
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3
Pests complex
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SOLUTIONS RELATED PRODUCTIVITY OF Nardus stricta —
Festuca rubra DOMINATED GRASSLANDS FROM BOREAL
ALTITUDINAL LEVEL

65

CEREALS
Specific objectives

* varieties characterization: uniformity, wintering resistance, fall,
shaken, ear germination, sterility

» varieties characterization upon resistance to pathogens attack

» identification of genotypes capable to turn to the best nitrogen on
limited conditions of soil reserves

» determination of productivity elements
- number of fertile ear / sqm,
- number of seed on ear,
- 1000 seed mass,
- hectolitre mass;
» identification of varieties with thermo-hydro stress resistance.

66
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Examinations done on field and laboratory
2007 -2011

Studied technological sequences:
- fertilizing with sub-optimum nitrogen rates.
-sowing density

-restrictions on diseases control

-examinations on field :
- plans rising;
plants number / sqm in winter entering;
wintering plants resistance;
plants density on beginning of spring;
growth rhythm in spring;
plants height;
ear up data;
fertile ears density;
resistance to pathogens attack;
resistance to: drought, ear up germination, fall;
physiological maturity;
yield capacity;
-on laboratories :
ear seed number;
ear seed weight;
1000 seed mass;
hectolitre mass.

67

Experiments done 2007 - 2011

Yearly:

In field:

* Autumnwheat - 450 experimental plots and 350 observation plots
» Triticale —225 experimental plots and 250 observation plots.

* Spring two-rows barley - 100 experimental plots

In laboratory:
=  Autumn wheat

= 11,250 ears analyzed for ear productivity determination on ear, ear
seed number, seed weight, 1000 seed mass.

= 450 analysis to establish 1000 seed hectolitre mass.
= 200 samples sent on network to establish gluten content and its
qualities
= Triticale

= 5,625 ears analyzed to determine the seed number on ear, seed
weight, 1000 seed mass.

= 225 tests analysed for - 1000 seed mass and hectolitre mass 68
= 100 tests sent on network to establish seed protein content

4/27/2012
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Behavior of autumn wheat
NIRDPSB Brasov, 2007 - 2010

Autumn wheat
VETETES 2007 2008 2009 2010 Average

Flamura 85 5160 3852 4690 5387 4772
Ariesan 4692 4270 3210 4989 4290.
Dropia 4975 4490 3540 3888 4223
Apullum 3683 4135 4960 5408 4546
Ardeal 4089 4235 5710 3535 4392
Gasparom 4715 4039 6560 5236 5137
Magistral 4143 4239 4520 4479 4345
Delabrad 5197 2752 5000 4272 4305
Faur 4517 2275 4980 4970 4185
Glosa 5233 - 4060 5249 4847
Gruia 5521 3637 4340 3199 4174
Litera 4778 4844 5740 3955 4829
Turda2000 4797 5036 4530 3931

(T20-94) 4573
Turda 95 5076 3141 5560 4283 4515
Dumbrava 5113 4775 4520 4859

Comparative autumn wheat crops

Wheat varieties tested and selected for seed production,
were:

-1-2 days precocious comparative with Ardeal variety.
-productive

-with high resistance to pathogens attack

-field uniformity.

Average plants size, was an indicator for fall resistance.
Through precocity, these varieties are resistant to draught,
with high yields on dryness years. -
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Behavior of triticale varieties
NIRDPSB Bragov, 2007 - 2010

Autumn triticale 2007 2008 2009 2010 Average

varieties

Plai 5181 4513 3621 5429 4686

Titan 5039 3610 2890 3505 3761

Trilstar 5132 3845 2985 - 3987

Stil 4834 3893 3158 3483 3842

Gorun 4501 3656 3030 4077 3816

Haiduc 4139 3430 3730 4625 3981

TF2 5137 3278 2925 4635 3994

After average yield, seven triticale variants were selected.

71

Behavior of triticale
NIRDPSB, Brasov 2010

Winterin :lali‘;?ezer o Plants Eaung Resistanceto. E:::s
Variant resistan(?e plants height U ERIE || Wi7emim: Fusarar. Septoria. ;qum
/sqm (cm)

PLAI 1 507 105 16.05 |2 1-2 2-3 491
TITAN 1 504 105 17.05 [1-2 1 2 501
STIL 1-2 507 106 16.05 [1-2 1-2 2 504
GORUN 1 1-2 501 95 16.05 [1-2 1-2 2-3 496
HAIDUC 1-2 512 98 18.05 [2-3 i 2 509
TF2 1 499 128 16.05 |3 a2 3 531

Stil variety comparative with Titan has a good wintering and pathogen attack resistance
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Wheat and triticale behavior on different fertilization levels

Winter wheat Normal fertilization Sub-optimum

Apullum -230
4547 4317

Gasparom -148
5138 4990

Delabrad 174
4305 4131

Glosa -764
4847 4083

Gruia -130
4174 4044

Litera -930
4829 3899

Turda 2000 50
4574 4624

Triticale

Titan -113
3761 3648

Trilstar 29
3987 4016

Stil -480
3842 3362

The behavior of spring two rows barley varieties and lines on comparative crops
Brasov, 2007-2010

Pathogen attack resistance: Yield .
Variety Rising | Ears | Earing Height _ : 14% U
(ine) plants no. up (cm) Brown | Septor. Pa_tarea Fusari.| (kg
/sqm | /sqm | data rust reticular /ha)
a
TURDEANA | 494 688 5.06 79 1 & B 2 2623
DACIANA 491 840 7.06 7 1 3 2-3 2 2236
JUBILEU 496 755 3.06 71 2 3-4 2-3 2-3 2573
ROMANITA 502 781 8.06 7 1-2 2-3 4 2 2584
MARIA 505 835 10.06 71 2 4 3-4 3 2435
TO-2172-01 508 827 7.06 71 1 3-4 3 2-3 3159
TO-2168-01 498 803 8.06 68 2 2-3 8 2 2502
TO-2131-00 490 802 4.06 81 2 8 4 2 2629
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Parameters proposed for cereal seed production
Wheat, triticale, two-rows barley

Yield Mass | Contain (%) of Non-
Crop, varieties capacity hl . nitrogen
(to/ha) | (kg/hly | Cluten | Protein | oy active
Wheat- 4-6 >78 [25-35| ridicat -
Ardeal, Glosa, Litera
Triticale- 5-7 >70 - 12-13 | 78-80%
Titan si Stil
Spring two-rows barley 4-5 - - <11,5 -
Daciana

- varieties with drought resistance:
Wheat: Glosa, Litera, Dumbrava , Turda 2000, Ardeal
Triticale: Plai, Trilstar, Haiduc, Stil, Titan.
- varieties which tolerates low nitrogen rates:
- Wheat: Turda 2000, Gasparom, Delabrad, Apullum,
Gruia
- Triticale: Trilstar, Titan

75

Cooperation of NIRDPSB Bragov 2007- 2011

INCDA Fundulea - project collaboration, biological
material, scientific communications of results

SCDA Turda —biological material, scientific
communications of results

SCDA Suceava -biological material, scientific
communications of results

Beneficiaries:

- NIRDPSB development sector
- Romanian and from abroad farmers, wheat producers,
triticale and two-rows barley

Disemination

- scientific sessions

- MADR, INCDA Fundulea, Brasov-sites

- specialized reviews

- booklet 76
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MEDICINAL AND AROMATIC PLANTS

General objective:

Keeping up bio-diversity on medicinal and aromatic plants world
through:

-preservation and enrichment genetic resources collection

-seed production from high biological categories representative for
mountain and hill zones species.

Activities:

» Keeping up existing genetic stock of medicinal plants
characteristic for hill and mountain zones;

* Producing breeding material (vegetative and germinative ) to
extend surfaces with medicinal and aromatic plants.

* Finding technical solutions to assure profitableness of
medicinal and aromatic plants crops.

* Promotion of medicinal plants as a solutions for soils,
favourable flora and fauna reestablishment and rehabilitation.

77

Medicinal and aromatic plants collection contains:

-160 annual, bi-annual and perennial species, varieties,
populations from native and foreign sources, organized on
plots after botanical classification.

- Echinacaea purpurarea

- Leuzea carthamoides §
- Valeriana officinalis

- Rheum officinale

- Salvia officinalis

39
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Project Nr: 2619/2006 — Identification of new resources
with intern and international competitive potential on
durable development and bio-diversity preservation,
through utilization of valuable genotypes of Gentiana
lutea L. from tissue culture.

Objectives

Identification of:

- spreading area

- soils influences on plants
growth

- identification and
investigation of genotypes and their
behaviour in experimental field
transplantations conditions.

- monitor the new plants from
experimental plots.

- getting in vitro plants and
acclimatization on experimental plots in
order to elaborate an unconventional
multiplication protocol.

79

Results:
-Monitor:
- physiological processes of the studied samples and their behaviour on
breeding program,
- influence of new applications on plants rising and growing
Mapping samples from Postavaru mountains, soil needs for Gentiana lutea, and
morpho-physiological characteristics of samples found on this zone.

Taking into account biological and morpho-physiological characteristics of the
species and its environmental needs, it is difficult to establish if the
experimental results could to be applied to the farmers, because Gentiana
remains a specie with great demand versus soil and temperature. 3

It growths better on natural habitat.

Conclusions

With some economically efficiency could be done its monitor
on arestricted area, protected, in spreading natural habitat.
After the experimental results we concluded that Gentiana
lutea could not be cultivated, and in vitro multiplication
method is suitable for research activities in controlled
conditions only.

For protection of specie we recommend other species
(Gentiana asclepiadaea), as bitterness sources for therapy.
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Project Nr.42-5/2006

Researches on development of modern technical applications
for growing valuable aromatic and medicinal species to
processing and utilization.

Objectives:

- technological aspects of medicinal plants germination and
cultivation

- drowing up cropping specific technologies in concordance
with project general objectives.

- setting up experimental crops for: Echinacea purpuraea,
Salvia officinalis, Melissa officinalis,Trigonella
foenumgraecum, Angelica archangelica.

- setting up locations and implementation of agricultural
practices from specific technology, concerning crop
maintenance and harvest of medicinal plants.

- presentation of technological solutions on demo fields

Results:

- technologies for whole medicinal plants species from
project plan

- demonstrations of proposed solutions on demo fields.

Theresults has direct and immediate applicability on private specialized
farms on medicinal and aromatic crops, as well as on group farms level.

Main objectives for the future:
Profound thoroughgoing studies:

- new technological sequences for cropping and integrated pests and diseases
control to improve yield and quality of potatoes, sugar beet, cereals and medicinal
plants.
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