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Table 1. Sugar beet genotypes examined in normal and drought conditions in greenhouse

bois) X Lois) 5 Lois) 5 Loy «
(7112*SB36)*S-47 W (261*231)*8001-P.1 X MSC2*8001-P.1 3 8001-p.1 \
(7112*SB36)*S-6 WY (261*231)*8001-P.2 AY MSC2*8001-P.2 Y 8001-P.2 v
32970(7112*SB36)*S-94 Wy (261*231)*8001-P.3 AY MSC2*8001-P.3 fr 8001-P.3 ¥
32975(7112*SB36)*S-7 \WYWE (261*231)*8001-P.4 A¥ MSC2*8001-P.4 ¥ 8001-P.4 ¥
32976(7112*SB36)*S-89 o (261*231)*8001-P.5 Ad MSC2*8001-P.5 m 8001-P.5 3
(7112*SB36)*S-19 s (261*231)*8001-P.6 A MSC2*8001-P.6 f5 8001-P.6 5
(7112*SB36)*S-37 Wy (261*231)*8001-P.7 AY MSC2*8001-P.7 v 8001-P.7 v
(7112*SB36)*S-32 YA (261*231)*8001-P.8 M MSC2*8001-P.8 A 8001-P.8 A
32984(7112*SB36)*S-10 WA (261*231)*8001-P.9 A MSC2*8001-P.9 £ 8001-P.9 a
32991(7112*SB36)*S-61 e (261*231)*8001-P.10 A MSC2*8001-P.10 o 8001-P.10 Ve
32994(7112*SB36)*S-73 M (261*231)*8001-P.11 Q) MSC2*8001-P.11 o) 8001-P.11 X
(7112*SB36)*S-16 Wy (261*231)*8001-P.12 ay MSC2*8001-P.12 oy 8001-P.12 WY
8001 (4Js) Cma) Wy (261*231)*8001-P.13 ay MSC2*8001-P.13 ov 8001-P.13 W
MSC2(cs555 4 Joio p§ silg0 maic ) WE (261*231)*8001-P.14 af MSC2*8001-P.14 oF 8001-P.14 "
MS261 (5,5 4 Lol pyjsio s ) o (261*231)*8001-P.15 0 MSC2*8001-P.15 20 8001-P.15 \
MSC2*7233029(c¢,95 4 Joeie iyl o3)) ws (261*231)*8001-P.16 a5 MSC2*8001-P.16 o5 8001-P.16 '
PAYA(SS 4 polio o3)) Wy (261*231)*8001-P.17 av MSC2*8001-P.17 av 8001-P.17 W
IR7( S5 4 polio o3)) WA (261*231)*8001-P.18 A MSC2*8001-P.18 oA 8001-P.18 A
GAZALLE ()55 4 Jario 35 o)) wa (261*231)*8001-P.19 a“ MSC2*8001-P.19 ISy 8001-P.19 \
Jolgeh(yss & el (L2813 5) Ve (261*231)*8001-P.20 Voo MSC2*8001-P.20 5. 8001-P.20 Y-
s44 Vel MSC2*8001-P.21 ) 8001-p.21 ¥

s21 VoY MSC2*8001-P.22 5Y 8001-P.22 vy

S40 VY MSC2*8001-P.23 Y 8001-P.23 vy

S26 V- MSC2*8001-P.24 s¥ 8001-P.24 Ve

s47 V.o MSC2*8001-P.25 50 8001-P.25 Yo

s6 V-5 MSC2*8001-P.26 55 8001-P.26 Y5

s94 VY MSC2*8001-P.27 sv 8001-P.27 yv

s7 VA MSC2*8001-P.28 SA 8001-P.28 YA

89 V.4 MSC2*8001-P.29 5 8001-P.29 va

s19 - MSC2*8001-P.30 v 8001-P.30 ¥

37 " MSC2*8001-P.31 3 8001-P.31 "

32 WY MSC2*8001-P.32 vy 8001-P.32 ¥y

s10 WY MSC2*8001-P.33 vy 8001-P.33 vy

S61 WF MSC2*8001-P.34 % 8001-P.34 e

s73 Wo  MSC2*8001-P.35 o 8001-P.35 Yo

S16 Ws MSC2*8001-P.36 vs 8001-P.36 vs

32950 (7112*SB36)*S44 WY MSC2*8001-P.37 vy 8001-P.37 v

32952(7112*SB36)*521 WA MSC2*8001-P.38 VA 8001-P.38 YA

(7112*SB36)*540 WA MSC2*8001-P.39 va 8001-P.39 ¥

(7112*SB36)*S-26 W- MSC2*8001-P.40 A 8001-P.40 ¥
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Table 2. The constituent and their amount in Hoagland nutrient solution
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Table 3. Variance analysis of measurement traits in drought and normal condition in greenhouse
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Table 4. Mean comparing of two normal and drought stress conditions
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Table 5. Top genotypes ranking for studied traits in two normal and drought stress conditions
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Table 6. Correlation of studied traits in normal and drought stress conditions

PL LA RL RWL RWC RDW RFW SDW SFW TDW
\ D
TDW
\ N
) I D
) AN
) SN AN
\ AV <IN SJAE D
£Ld i ELS RFW
\ -Joy -/o -[50 N
\ N N N NN D ow
) N 5% oA RN
\ o5 -/ o[y A o/ D owc
\ o[y —/¥ A NN o[-0 N
\ o5 —/¥ AN -\s —/a -y D RWL
\ —/-Y A — /YT A M| (i —IY* N
\ 5 oy Nin i oYY oyy Nis e Nl D AL
) -5 -1-A -Ivy*® -h# VAta VET TN
\ o/-¥ — Iy —/-y —/¥ |5 ¥ s Y% D A
\ A —/a o/-¥ —]Y oy A A /6 N
\ -y VA AN -1-0 -Iev* -foy* -los™ oyt eyt D oL
\ . ooy . o A oy A AN oy N

RWL 5, ol o (Slgizes RWC () S (59 RDW cadyy 5 59 RFW ¢ olon pluil (i 59 :SDW ¢ glon pluil 5 59 SFW ([ Sis 44 :TDW

S yeed Jgbo PL o5y o cnlune (LA iy Job RL o5 p aidycawdjl O (glgime

Jboy laye N - Suis bao :D


http://dx.doi.org/10.29252/jcb.12.34.83
http://jcb.sanru.ac.ir/article-1-1080-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.12.34.83 ]

oS lp el sbaby > Gl o 8 gese
Job comen 2,8 edlal (5y98 4 Joio slacaiess
Sl b (g)b bne 5 Cuto  Siuwed il bl pd 3 Sy
ady) Job g (alon plul g ady, SLis g 5 0jg 4 baye
g 05 odaliie (ol (Sian Jloy bulyd 3 Jg ol o lis
O Glp il Sl e Cho cpl &S w0l

il (Sis iS baled ) plie slacaisl;

GBS byl s jd a8 )uiss Aol slacwy) o (Suis (il b

Prcsgy B a8 ol Gl pwyp ol J ol IS ol

W)J;?)Julwdlwu9jﬁ@awwtwulmo)b
E95 dgg ol LS 39 400 bxe (ol il Yo bz las
Fr essy CBal g GinS pbol 4l sy o
e il 3blio )3 CuiS 3)50 pB)l (L 5 Car
o olod il el (Sis i b 5 il
wdy) S 5y Slae > Gials ol (Jg ad adllaes g

10.

11.
12.
13.
14.
15.
16.
17.

18.

19.

ol 3l s Yl dme JS Kid 5 5 ler plul S 59

&l
Abdollahian-Noghabi, M., Z. Radaei-al-amoli, G.H.A. Akbari and S.A. Sadat-Nuri. 2011. Effect of severe
water stress on morphological, quantitative and qualitative characteristics of 20 sugar beet genotypes.
Iranian Journal of Field Crops Science, 42(3): 453-464 (In Persian).
Abdollahian-Noghabi, M. and B. Froud-Williams. 2000. Drought stress and weed competition in sugar
beet. British Sugar Beet Review, 68(1): 47-49.
Ahmadi, M., E. Majidi Heravan, S.Y. Sadeghian, M. Mesbah and F. Darvish. 2011. Drought tolerance
variability in S; pollinator lines developed from a sugar beet open population. Euphytica, 178: 339-349.
Akhundi, M. 2011. Effects of PEG stress on Geneva hydroponic plant types, the Eleventh Congress of
Crop Science. Shahid Beheshti University, (In Persian).
Al-Jbawil, E. and F. Abbas. 2013. The effect of length during drought stress on sugar beet (Beta vulgaris
L.) yield and quality. Persian Gulf Crop Protection, 2(1): 35-43.
Bakhshi khaniki, G., S. Javadi, P. Mehdikhani and D. Tahmasebi. 2011. Investigation of drought stress
effects on some quantity and quality characteristics of new eugenics sugar beet genotypes. New Cellular
and Molecular Biotechnology Journal, 1(3): 65-74 (In Persian).
Eberhart, S.A. and W.A. Russel. 1966. Stability parameters for comparing varieties. Crop Science, 6: 36-
40.
Ganjeali, A., M. Kaffi and M. Sabet Teimouri. 2010. Evaluation of root and shoot physiological indices in
chickpea (Cicer arietinum L.) under drought stress. Environmental Stresses in Crop Sciences, 3: 35-45 (In
Persian).
Heidari sharifabad, H. 2008. Drought mitigation strategies for the agriculture sector. The 10th Iranian
congress of Crop Science, 18-20 Aug., SPII, Karaj, Iran,
Hossein pour, M., A. Sorooshzadeh, M. Aghaalikhani, M. Khoramian and D.F. Taleghani. 2006.
Evaluation of quantity and quality of sugar beet under drip and furrow irrigation methods in north of
Khuzestan, Sugar Beet Journal, 22(1): 39-75 (In Persian).
Jaggard, K.W. and A. Qi. 2006. Crop physiology and agronomy. In: Sugar Beet, Ed: AP Draycott.
Blackwell Publishing, Oxford,
Kafi, M. and A. Mahdavi-e-Damghani. 2000. Mechanisms of plants to environmental stresses. Ferdowsi
University Publication. Mashhad, Iran, 449 pp (In Persian).
Kirigwi, F.V.M., M. Van Ginkel, R.G. Trethowan, R.G. Sears, S. Rajaram and G.M. Paulsen. 2004.
Evaluation of selection strategies for wheat adaptation across water regimes. Euphytica, 135: 361-371.
Kramer, P.J. 1963. Water stress and plant growth. Agronomy Journal, 55: 31-35.
Limayer, S., F. Maupas, P. Cournede and P. Reffye. 2008. A morphogenetic crop model for sugar beet
(Beta vulgaris L.), in: Cao, W., White, J., Wang, E. (eds). Crop Modeling and Decision Support, Springer,
London.
Matsuo, R.R. 1998. Durum wheat: its unique pasta-making properties. In: Bushuk, W., Rasper, V.F.
(Eds.), Wheat Production, Properties and Quality. Chapman and Hall, pp: 169-178.
Mc Grath, J.M., Y. Derrico and C.A. Yu. 1999. Genetic diversity in selected, historical US sugar beet
germplasm and Beta vulgariss sp. maritima. Theoretical and Applied Genetics, 98: 968-976.
Mohammadi, R., R. Haghparast and M. Aghaee. 2007. Selection criteria in the selection of drought
tolerant genotypes of durum wheat. Ninth Congress of Crop Science, September, Tehran University,
Abouraihan, 555 pp (In Persian).
Mohammadi, G., A. Javanshir, F. Rahimzadehkhoei, A. Mohammadi and S. Zehtab-esalmasi. 2004. The
effect of weeds interference on shoot and root growth and harvest index in chickpea. Journal of
Agricultural Sciences, 6: 1-9 (In Persian).


http://dx.doi.org/10.29252/jcb.12.34.83
http://jcb.sanru.ac.ir/article-1-1080-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.12.34.83 ]

2 WAR lasls IYF o)l [om3lgs Jlo [ely5 ol oMol asliimgsy

20. Mohamadian, R., M. Abdollahian-Noghabi, J. Baghani and A.G.H. Haghayeghi. 2009. The relationship of
morphological traits at early growth stage of three sugar beet genotypes with final root yield and white
sugar yield under different drought stress conditions. Sugar Beet Journal, 25(2): 23-38 (In Persian).

21. Monti, A., M.T. Amaducci, G. Pritoni and G. Venturi. 2006. Variation in carbon isotope discrimination
during growth and at different organs in sugar beet (Beta vulgaris L.). Field Crops Research, 98(2-3):
157-163.

22.Morant-Manceau, A., E. Pradier and G. Tremblin. 2004. Osmotic adjustment, gas exchanges and
chlorophyll fluorescence of a hexaploid triticale and its parental species under salt stress. Journal of Plant
Physiology, 161: 25-33.

23. Mortan, T.W., G.W. Buchleiter and D.F. Heemann. 1998. Quantifying the effects of water availability on
corn yield under a center-pivot irrigation system. Proceedings of the fourth international conference on
precision agriculture. Ropert, P.C., Rust, R.H. and Larson, W.E.) 19-22 July, 31-41.

24.0ber, E.S. and M.C. Luterbacher. 2002. Genotypic variation for drought tolerance in Beta vulgaris.
Oxford Journals, 89(7): 917-924.

25. Ober, E.S., C.J.A. Clark, K.W. Jaggard and J.D. Pidgeon. 2004. Progress towards improving the drought
tolerance of sugar beet. Zuckerindustrie, 129: 101-104.

26.Pidgeon, J.D., E. Ober, A. Qi, C.J.A. Clark, A. Royal and K.W. Jaggard. 2006. Using multi-environment
sugar beet variety trials to screen for drought tolerance. Field Crops Research, 95(2-3): 268-279.

27.Rane, J., M. Maheshwari and S. Nagarajan. 2001. Effect of pre-anthesis water stress on growth,
photosynthesis and yield of six wheat cultivars differing in drought tolerance. Indian Journal of Plant
Physiology, 6: 53-60.

28.Sadeghia, S.Y., H. Fazli, D.F. Taleghani and M. Mesbah. 2000. Genetic variation of drought stress in
sugar beet. Journal of Sugar Beet Research, 37: 55-77 (In Persian).

29. Sadrabadi Haghighi, R., S. Amirmoradi and A. Mirshahi. 2011. Investigation of growth analysis
of conventional and commercial sugar beet (Beta vulgaris) varieties at delayed planting date in
Chenaran (Khorasan Razavi Province), Iranian Journal of Field Crops Research, 9(3): 505-513, (In
Persian).

30. Schittenhel, M.S. 1999. Agronomic performance of root chichory, Jerursalem artichoke and sugar beet in
stress and non-stress environments. Crop Science, 39: 1815-1823.

31.Scott, R.K. and K.W. Jaggard. 1993. Crop physiology and agronomy, In: Cooke, D.A. and R.K. Scott
(eds.), The Sugar Beet Crop: Science into Practice. Chapman and Hall, London, 179-223.

32. Shahriari, R. and D. Hassanpanah. 2006. Evaluation of indigenous and promising genotypes of wheat
coleoptile length in vitro using mannitol as an osmotic stress. Fourth Congress of Biotechnology, 252 pp
(In Persian).

33. Shaw, B., T.H. Thomas and D.T. Cooke. 2002. Response of sugar beet (Beta vulgaris L.) to drought and
nutrient deficiency stress. Plant Growth Regulation, 37: 77-83.

34.Shehata, M.M., S.A. Azer and S.N. Mostafa. 2000. The effect of soil moisture on some sugar beet
varieties. Egyptian Journal of Agricultural Research, 78(3): 1141-1160.

35. Stocker, O. 1960. Physiological and morphological changes in plants due to water deficiency. In: Plant
water relationships in arid and semiarid conditions. Arid Zone Res. Rev. Res., UNESCO, Paris, 15:63-
104.

36. Vahedi, S., M. Mesbah, R. Amiri, M.R. Bihamta, V. Yosefabadi and M. Dehghan-shoar. 2006. Study on
the relation between agronomic traits and root morphology and determination of traits affecting root yield
and sugar content in monogerm germplasm of sugar beet. Sugar beet Journal, 22(2): 19-34.

37. Winter, S.R. 1988. Influence of seasonal irrigation amount on sugar beet yield and quality. Journal of
Sugar Beet Research, 25: 1-10.

38.Yang, R.C., S. Jana and J.M. Clarke. 1991. Phenotypic diversity and associations of some potentially
drought responsive characters of durum wheat. Crop Science, 31: 1484-1491.

39. Younan, N.Z., M.H. El-Deeb and M.A. El-Manhaly. 1990. Path coefficient analysis of total soluble solids
and root weight in sugar beet (Beta vulgaris L.). Minufiya Journal of Agricultural Research, 5(2): 1921-
1929.


http://dx.doi.org/10.29252/jcb.12.34.83
http://jcb.sanru.ac.ir/article-1-1080-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.12.34.83 ]

Journal of Crop Breeding Vol. 12, N0 34, SUMMET 2020 ...........uoiiiiiiieiieieieteirieteteerteee e et eee et et eeeeneeneenet e esientaneneeneeneeneenn 92

The Effect of Drought Stress on Breeding Genotypes of Sugar Beet under
Greenhouse Conditions

Abdolmajid Khorshid®, Ali Akbar Asadi’ and Akram Hatami®

1- Agriculture and Natural Resources Research Center, Agricultural Research, Education and Extension Organization
(AREOOQ), Urmia, Iran, (Corresponding authur: majidkhor1347@gmail.com)
2- Crop and Horticultural Science Research Department, Zanjan Agriculture and Natural Resources Research and
Education Center (AREQO), Zanjan, Iran
3- Seed Certificate Research Institute, Zanjan Agriculture and Natural Resources Research and Education Center
(AREOOQ), Zanjan, Iran
Received: September 23, 2019 Accepted: April 4, 2020

Abstract
Due to decreasing annual rainfall and increasing drought and temperature, creating tolerant and
high yield potential cultivars in sugar beet is very important for breeders. For this purpose, to

investigate the effect of drought stress on yield and morphological traits of sugar beet and the
relationship between these traits with yield in greenhouse conditions, 140 sugar beet genotypes
under greenhouse conditions in Karaj Sugar Beet center in 2015 were evaluated for yield traits. The

results showed that the effect of genotype was significant for all traits except of leaf area and
relative water content, indicating that there was different among genotypes. Drought stress

decreased all traits but this effect was not significant on root dry weight, shoot dry weight and total
dry weight. Also, petiole length had a positive and significant correlation with root and shoot dry

weight and root length in drought condition but under normal condition, no significant correlation
observed. It seems that this traits may be a criterion for selection of resistant genotypes under

drought stress
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