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Effect of water stressinduced by solid medium of poly ethylene glycol (PEG 6000)
on the seedling characteristics of sugar beet genotypes
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Table 1. Characteristics of 20 sugar beet genotypes in the experiment

koS 555 £ S S5 sy o S 4 Jass
Treatments Genotype Number of germ  Ploeidy level Drought tolerance

Gl O-Type 9621 Mono ¢ ) 5 20 4 ks Tolerant fosze

G2 O-Type 9669 Mono ¢, 5 20 d gl Tolerant fuscze

G3 O-Type 428 Mono ¢ ) 5 20 4 ks Tolerant fasz.

G4 O-Type 9590 Mono ¢ ) 5 20 4 ks Tolerant fasz.

G5 O-Type 1609 Mono ¢, 5 20 d gl Tolerant foszs

G6 O-Type 7173 Mono ¢ ) 5 20 4 ks Tolerant fasz.

G7 O-Type 8090 Mono ¢, 5 20 d gl Tolerant fuscze

G8 O-Type 7617 Mono ¢, 5 2n d gl Tolerant fosz.

G9 O-Type 463 Mono ¢ ) 5 20 4 ks Tolerant fasze

G10 O-Type 463 Mono ¢, 5 20 d gl Tolerant foszs

G11 O-Type 463 Mono ¢, 5 20 d gl Tolerant foszs

GI2 O-Type 463 Mono ¢ ) 5 2n 4ol Tolerant fasz.

G13 O-Type 419 Mono ¢, 5 20 d gl Tolerant fuscze

Gl14 O-Type 463 Mono ¢, 5 20 d gl Tolerant foszs

Gl15 O-Type 474 Mono ¢ ) 5 20 4 ks Tolerant fasze

Gl16 7233-P.12 Poly r,5 & 20 4o hos Tolerant (Check) (uals) fosze
G17 436B Poly #,5 & 2n 45k Semi-tolerant (Check)(aals) Josts acs
G18 7221-11-79 Poly ¢,5 & 20 d gl Tolerant (Check) (uals) fosze
G19 191 Poly ¢,5 & 20 d gl Susceptible (Check)(usls) Lol
G20 IR7 Mono ¢} sz 20 4o o Tolerant (Check)( >,k dalis) oo
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Table 2. Combined analysis of variance for seedlings, shoot fresh weight (SFW), root fresh weight (RFW) of

20 sugar beet genotypes under four water stress levels induced by PEG

MS) ol (S

@357 e o
S.0.V i e d.f (SFW) glsnelst 5055 (RFW) ag ais)y 505

PEG) IS Ll L 3 2540.9" 147.47

REP (PEG) s 4 139.4 34.7

Genotype <555 19 83.5" 12.57

PEG xGenotype 57 70.0" 8.8"

Error s 145 30.2 33

CV (%) ks o, 26 29.9

ns: Non-significant s sxe 8 NS

Skk ok

M)b&}@db'c}b)b)‘b@%jﬁ. P)
* and **: Significant at 5% and 1% probability levels, respectively
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Table 3. The sliced analysis of variance for seedlings shoot fresh weight (SFW) and root fresh weight (RFW)

of 20 sugar beet genotypes in each level of water stress induced by PEG

@57y Sl e o SLe
PEG JSE st d.f (SEW) gl el 5055 (REW) wxaty; 5055
Control A e 19 21337 2777
0.6 MPa  JSKuLKe-+/p 19 44.6"™ 9.4
0.7 MPa  JSa &Ko v 19 41.0™ 2.1™
0.8 MPa  JSaKa—v/A 19 6.2" 1.o™
ns: Non-significant 13 sxe e M8

Sk sk

103 G 5 gy dlal sl 53 s ime o 5 4

* and **: Significant at 5% and 1% probability levels, respectively

(RL) a5 4ty b «SL) gl m plil I b (s1r SIS st o b (ST (25 86 bl o =F st
WSy 55 Y (sla amalS RDW) e aty; &Kt 0355 (SDW) g5 plotil ST 035
Table 4. Analysis of variance for seedlings, shoot length (SL), root length (RL), shoot dry weight (SDW),

root dry weight (RDW), of 20 sugar beet genotypes subjected to water stress induced by PEG

(MS) Do o S
@liTars Gl ety db ol el S 05y e ) oS 0y

S.0.V o s d.f (SL) (RL) (SDW) (RDW)
PEG  JSUE ot b 3 11137.2°° 5269.2° 20.9° 16.0"
Genotype S5 4 53.2° 38.3° 3.0™ 3.4
PEG xGenotype 19 42.0°° 23.1° 4.2m 3.0m
Error s 57 23.5 14.4 5.0 4.0
CV (%) i s, 145 20.7 22.3 22.3 38.4
ns: Non-significant Sl gae b M8

* and **: Significant at 5% and 1% probability levels, respectively — 1ws,5 < 5 g2 b sl 53 5l gme 5 5 4t FF

(SL) gl pm o1l s sl SIS sl pebams o 55 48 iy (sla 5 e 31 a5 300 Jpulr
Table 5. The sliced analysis of variance for seedlings shoot length (SL), root length (RL), shoot fresh weight

(SFW) and root fresh weight (RFW) of 20 sugar beet genotypes in each level of water stress induced by PEG
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@UTarss Gl pllldb ity db ol phl S 05y ey Ak, U 05
S.0.V s d.f SL) (RL) (SDW) (RDW)
Control LA pde 19 512" 313" 0.3"™ 0.2
0.6 MPa JSai&an /7 19 915" 584" 0.5™ 0.4™
-0.7 MPa JKal&e /v 19 27.8™ 10.0™ 4.2 4.3m
-0.8 MPa JSalKa— /A 19 15.8™ 10.0™ 10.6™ 8.5"
ns: Non-significant 3 gme e MS

* and **: Significant at 5% and 1% probability levels, respectively 1o, S 5 g dlaml sh 3 s dme 5 5 4 CRE ¥
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W15% LSD5%=6.30
60 - 020% LSD5%=7.45

50
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e ) (ol 8 el J
Shoot length (mm)

Gl 62 GI G4 G5 G6 G7 G& G2 G10 G11 G12 G13 G14 G15 B16 G17 G18 G19 G20
Genotype i,

ékulw shu 43 ¢SS m,u)wwy)\“ww YN i,udjkws,uwm V S
wi(SE)Jsu)LML;Lbuba.uwuuusuwjdum IS st L 5 eslizal b

Fig. 1. Mean comparison of shoot length of 20 sugar beet genotypes under water stress levels induced by
PEG. Error bars represent the range of SE for each mean

B Control .»..LSD5%=7.03
m15% LSD5%=7.58

35 o20% LSDA5%.=4.85
£ 30 - & _ §25% LSD5%=5.86
£ 25 5
520
g 15
=10

5
0

Gl G2 G3 G4 G5 Gf G7 GiI G9 G10 Gl11 G12 G13 G14 G15 G16 G17 G18 G19 G20

Genotype 243

o3litl b (S 55 Caliben = ghans 53 6K 4 A8 s 555 T bMJJ)bwiibwUu -y S
sl (SE) u&u,wdub wals odins Olas b ke (65 glo dhon LSS 51 L
Fig. 2. Mean comparison of seedling root length of 20 sugar beet genotypes under water stress levels induced
by PEG. Error bars represent the range of SE for each mean

BControl asl.LSD5%=0.013
m15% LSD5%=0.006
70 - 020% LSD5%=0.009
= 825% LSD37=0.005

Shoot fresh weight (mg)

Gl G2 G3 G4 G5 G6 G7 G G9 G10 G11 G12 G13 G14 G15 G16 G17 G188 G19 G20

Genotype i)

uui,@wuuw o 53 &S5 R A @g.ul,:oj,uﬁuwm v s
w\(SE)u&u,wdw}u\“M>duuwsvuw)dum IS st L 5 eslizul

Fig. 3. Mean comparison of shoot fresh weight of 20 sugar beet genotypes under water stress levels induced
by PEG. Error bars represent the range of SE for each mean
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Fig. 4. Mean comparison of seedling root fresh weight 20 sugar beet genotypes under water stress levels

induced by PEG. Error bars represent the range of SE for each mean
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Table 6. Mean comparison of four water stress induced by Poly Ethylene Glycol for shoot length (SL), root
length (RL), shoot fresh weight (SFW), root fresh weight (RFW), shoot dry weight (SDW), root dry weight
(RDW) of sugar beet (mean of 20 genotype)
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Means in each column followed by similar letter(s), are not significantly different at 5% probability level, using

Duncan's Multiple Range Test
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Fig. 8. Changes of seedling shoot length in 20 sugar beet
genotypes under water stress induced by -0.6 MPa
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Fig. 10. Changes of seedling root length in 20 sugar beet
genotypes under water stress induced by -0.6 MPa
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Effect of water stressinduced by solid medium of poly ethylene glycol (PEG
6000) on the seedling characteristics of sugar beet genotypes

Radaei Alamoli, Z.%, M. Abdollahian-Noghabi? Gh. Akbari®, F. Roozbeh?and
S. A. Sadat Noori®

ABSTRACT
Radaei Alamali, Z., M. Abdoallahian-Noghabi, Gh. Akbari, F. Roozbeh and S. A. Sadat Noori. 2010. Effect of water
stress induced by solid medium of poly ethylene (PEG 6000) on the seedling characteristics of sugar beet genotypes. Iranian
Journal of Crop Sciences. 12 (3) 279-290. (In Persian)

Solid medium of poly ethylene glycol (PEG 6000) was used to induce various levels of water stress for
evaluating the reaction of seedlings of 20 different genotypes of sugar beet under water stress conditions. Fifteen
restorer lines (O-Types) are tolerant of drought and five genotypes (control) with three of them tolerant, one
moderately-tolerant and one sensitive to drought as well as four drought stress levels of osmosis potentials: 0, -
0.6, -0.7 and -0.8 MPa (from combination of 0, 15, 20 and 25% PEG, respectively). A factorial arrangements
(4x20) in CRD with three replications was employed in the tissue culture environment. In each experimental
units shoot and root length, shoot fresh weight and dry weight of shoots and roots in all seedlings were
determined following growth of sugar beet genotypes in the solid media of PEG for 30 days. The ANOVA
showed that the main effects of water stress, genotype and their interactions were significant (P<0.01) on shoot
and root fresh weights. Effect of genotype was significant (P<0.01) for shoot and root lengths. There was
significant interatction for shoot length (P<0.01) and root length (P<0.05). Results confirmed that there was high
genetic variation among sugar beet genotypes under water stress conditions. Genotypes G16 and G18 among
checks and genotypes G10, G4, G7 and G5 among O-types showed the least reduction in all traits as compared
with to the other genotypes. It could be concluded that under water stress condition (up to 0.6 MPa in PEG
medium), root length and root fresh weigth seems to be suitable traits in sugar beet seedlings genetic diversity
assessment.

Key words: Genotype, PEG 6000, Restorer line, Sugar beet and Water stress.
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