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Table 1. Rate of monthly rainfall during growth period (mm)
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Table 2. Physical and chemical properties of the soil used in the experiment
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Soil depth texture percentage EC (dS/m) pH N.tot (%) K.ava (mg/kg) P.ava (mg/kg) OC (%)
0-30 Silty Loam 328 1.7 7.9 0.05 210 11.6 0.4
30-60 Loam 33.6 21 8 0.06 195 8.3 0.3
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Table 3. Mean squares of quantity and quality traits of different sugar beet genotypes under field water stress conditions
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o o ABL Wdaoyy S polas Temperature ol
Olti ilo o331 Ay 0,5 o Gross Sugar Leaf difference between  Succulence
S.0.V. df Root yield sugar yield content number leaf and air index
- A 2 76.681 "™ 3.687 " 3540" 1.188"™ 0.386 ™ 0.118 "
Replication
P13 563.531™ 21.665™ 2.6187 "' 26.688 0.143 ™ 8.598 ™"
Genotype'
i alilss o6 49,308 2.605 0801  1.014 0.271 0.647
rror
(woyd) Sleli s 9022 11.24 421 4.47 33.47 2.86
CV (%)
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Table 3. Continued
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ol ggixo Sy 009 Ay 0 pod S5l B i, 4 Job Cod
R B Srehsois Sy S S Root i P
Olwdi gl 6oL | eaf relative Specific leaf  Leaf color Leaf Postural growth Root length to
S.0.V. df water content weight score growth score leaf score width ratio
. _"’S 0.306 ™ 0.024 ™ 0.328 ™ 0.056 ™ 0.074 ™ 0.685 "™ 0.568 ™
Replication
w9¥5 13 22543 0805** 30267 0556  0.800™ 0994™ 0252
Genotype
I;f:;.:)’l sk e 1546 0.053 0.251 0.132 0.484 0.508 0.177
(h033) Skl o 2 1.57 5.05 11.75 15.31 33.73 19.87 11.33
CV (%)
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ns, *and**: None significant and significant at 5 and 1%, Respectively.
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Table 4. Mean comparison of studied traits of different sugar beet genotypes under field water stress conditions
9 Sy slod M

wd 0,5 los e
- Ay & Slos Akt K aoye Spolas Temperature Shols Lasli

S Root Gross sugar Sugar Leaf difference between Succulence
Genotype yield(t/ha) yield(t/ha) content number leaf and air index (mg/cm?)
mono s1 79.87 16.76 20.97 18.89 1.56 27.18

mono s2 39.03 8.45 21.62 28.33 1.44 27.82

mono s3 65.73 13.47 20.43 24.33 1.89 28.44

mono s4 76.93 16.46 21.30 23.33 1.22 29.78

mono s5 85.00 17.79 20.92 21.11 1.56 29.98

mono s6 67.93 14.00 20.77 28.00 144 271.77

multi s1 85.03 18.17 21.43 19.44 1.33 27.85

multi s2 73.43 15.16 20.60 22.11 1.78 25.06

multi s3 58.90 13.03 22.16 20.00 122 28.31

multi s4 69.63 14.96 21.48 21.00 153 29.31

multi s5 87.03 16.27 18.70 24.88 1.67 30.09

multi s6 59.03 11.82 20.01 23.22 1.56 29.39

pars 60.20 12.41 20.60 20.44 1.66 24.50

Motahar 54.33 12.18 22.46 20.52 1.92 28.75

oeilbe 68.72 14.35 20.96 22.54 1.56 28.16

LSD 0.05 11.79 2.71 1.50 1.69 0.87 1.35

LSD 0.01 15.93 3.66 2.03 2.28 1.18 1.82

aolol.f Jgus
Table 4. Continued
ol sgime by 0 yod Sy 0 pod
Sy o Sy 039 (139 &’)’O)N Sy G55 5k Al “ J’b T
o Leaf relative..  Specific leaf Sy Leaf t Root ) e

TP water content weight Leaf color  growth S growth Root length to
Genotype (%) (mg/cm?) score score Postural leaf score width ratio
mono sl 77.62 4.11 5.00 2.00 1.00 3.67 3.10
mono s2 78:12 4.23 433 2.00 2.67 3.33 3.46
mono s3 79.00 4.35 4.33 2.33 2.67 4.00 3.68
mono s4 82.36 5.11 4.67 3.00 2.67 3.67 4.04
mono s5 83.20 5.24 4.67 3.00 2.00 4.67 3.64
mono s6 78.12 4.20 4.33 2.00 2.00 3.67 4.14
multi s1 77.98 4.14 5.00 2.00 1.67 3.33 3.83
multi s2 75.05 4.00 1.00 2.00 2.33 3.33 3.68
multi s3 78.33 4.25 4.67 2.00 2.00 2.67 3.95
multi s4 80.48 4,75 4.67 2.67 2.00 3.33 3.82
multi s5 83.25 5.49 4.67 3.00 1.33 4.67 3.48
multi s6 80.71 4.90 4.67 2.67 1.67 3.67 412

pars 74.15 3.86 3.66 2.00 2.33 3.44 3.47

Motahar 80.43 4.95 411 2.66 2.55 2.78 3.65

ROSEY 79.20 454 4.27 2.38 2.06 3.59 3.72
LSD 0.05 2.09 0.38 0.84 0.49 1.17 1.20 0.71
LSD 0.01 2.82 0.52 1.14 0.66 1.58 1.62 0.96

(F=+1227%) Jlo cxe g Cudie (Ko o 3YL .ol 00l W) iy VW0 addllaes 9o Dlio ( Siwon il o
w oomlice LalBl B o Slas g ady, o,5les e 03 0L Y Jsam po aid e (wald o) g0 5 o e
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Table 5. Estimation of variance components, variation index and broad sense heritability of studied traits in sugar

beet genotypes under water stress

oilslg 152! (1) 95 b Srdesly
components variance variation index (%) (1) 090
e e S o ey Sy Common
= Phenotypic  Genotypic  Environmental Phenotypic  Genotypic inheritance
Traits ability (%)
) ) 0 y5os 220.716 171.407 49.308 21.618 19.051 77.660
Root yield
‘-"_Jl”u 28 35os 8.959 6.354 2.605 20.854 17.562 70.922
Gross sugar yield
S 2y 1.407 0.606 0.801 5.659 3.712 43.043
Sugar content
S Sl 9.572 8.558 1.014 13.724 12.977 89.405
Leaf number
buso 9 5 slod NS
Temperature difference 0.228 0.043 0.271 30.714 13.271 18.668
between leaf and air
o el 5507 2,650 0.647 6.448 5.782 80.387
Succulence index
Sremdolase g og 6.999 1546 3.691 3.340 81.903
Leaf relative water content
» ) S 03 039 0.304 0.251 0.053 12,131 11.030 82.668
Specific leaf weight
S o0 1.176 0.925 0.252 25.407 22.528 78.618
Leaf color score
Sy 0y 0.242 0.157 0.085 20.664 16.652 64.939
Leaf growth score
SrexslAil o500 0.105 0.484 37222 15729 17.858
Postural leaf
Ay by 003 0.670 0.162 0.508 22.826 11.226 24,188
Root growth score
) 258 4 Job S 0.202 0.025 0.178 12.094 4.225 12.203

Root length to width ratio

ol S > s s o ol slial g o Sl Slas
Ll Soo (i aiy ) 0 Sles a0 aS 0,5
O ol aazd 0 0l i b and o Slee
R 5 Caro (Ko Ay ; A 0503 g ey 0,Slos

e Cdo S Glgieds iy ) o Slas (G (pl 0
(Y Jguz) i b @l aid o Sloe b (gl cre jle s
O (Nt axfllasls 3.5 (Sharifi, 2003) &,
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Table 6. Standard heterosis in different hybrids of sugar beet for studied traits under water stress

Slawy

8 2s5s &3 oy buxo g S (slod M| pstd g
St e o5 ALt S S Temperature difference ol S e
Hybrid Rootyield  Gross sugar Coﬁ%:rr,t Leaf betF\)Neen leaf and air Succulenc  Leaf relative
yield number e index water content
mono s1 39.46 36.37 -2.60 -7.78 -13.26 2.07 0.42
mono s2 -31.84 -31.30 0.41 38.35 -19.45 4.48 1.07
mono s3 14.78 9.59 -5.11 18.80 5.20 6.81 2.21
mono s4 34.34 33.92 -1.10 13.92 -31.85 11.83 6.56
mono s5 48.43 44.69 -2.85 3.08 -13.26 12.58 7.64
mono s6 18.63 13.86 -3.56 36.72 -19.45 431 1.07
multi s1 48.49 47.83 -0.46 -5.06 -25.65 4.58 0.89
multi s2 28.23 23.33 -4.35 7.96 -0.87 -5.88 -2.90
multi s3 2.85 6.02 291 -2.34 -31.85 6.31 1.34
multi s4 21.59 21.67 -0.26 2.54 -14.87 10.08 412
multi s5 51.98 32.35 =13.17 21.50 -7.06 12.99 7.71
multi s6 3.08 -3.89 -7.07 13.38 -13.26 10.39 443
aoldl .f Jgu=
Table 6. Continued
- b 00l a o
o yeh S 3039 (339 S Sy o 0d S 9 ooy 009 Syl 85k s ‘:‘jjb .'
Hybrl d Specific leaf Leaf color Leaf growth Sy Root )P
weight score score Postural leaf growth Root length to
score width ratio
mono s1 -6.62 28.76 -14.22 -59.02 17.96 -12.80
mono s2 -3.90 11.59 -14.22 9.29 7.24 -2.81
mono s3 -1.25 11.59 0.07 9.29 28.69 3.40
mono s4 16.00 20.17 28.66 9.29 17.96 13.42
mono s5 18.96 20.17 28.66 -18.03 50.13 2.22
mono s6 -4.73 11.59 -14.22 -18.03 17.96 16.32
multi s1 -6.02 28.76 -14.22 -31.69 7.24 7.68
multi s2 -9.27 -74.25 -14.22 -4.37 7.24 3.34
multi s3 -3.44 20.17 -14.22 -18.03 -14.21 11.05
multi s4 7.91 20.17 14.37 -18.03 7.24 7.18
multi s5 24.63 20.17 28.66 -45.36 50.13 -2.34
multi s6 11.24 20.17 14.37 -31.69 17.96 15.70
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Table 7. Correlation coefficients of studied traits in different genotypes of sugar beet under water stress

1 2 3 4 5 6 7 8 9 10 11 12 13
wilgy 3 o }
Root yield
2 uaJl;;U..\;s;?S.Lo.c 0.96%* )
Gross sugar yield
3 HEXeN 020% 0027 -
Sugar content
4 SRS g31x 038" 017 -
Leaf number
95 3 slos M
Ja-‘em ns ns ns ns
5 Temperature -0.11"™ -0.17™ -0.16™ -0.04 -
difference between
leaf and air
6 @ 22l 1905 0.17ns -0.05™ 0.14ns -0.13" -
Succulence index
S o 2 (550
7 Leaf relative 0.28ns 0.24ns -0.15"™ 0.11" -0.05" 0.95**
water content
8 _SReRION go7ng 0.20ns -0.237 0.08ns -0.02 0.85%* 0.94%* -
Specific leaf weight
9 S Siem 1705 0.20ns 0.10ns -0.04™ 0177 0.58** QA47** 0.33* -
Leaf color score
10 SAM0 g o4ns 0.21ns 0117 0.01™ 0.07™ 0.71%* 0.79%% 0.88** 0.26ns -
Leaf growth score
11 Srerd Sk -0.42™ -0.38™ 0.20ns 0.20ns 0.12%. -0.06" -0.05" -0.08" -0.37* -0.07" -
Postural leaf
12 ey oy 0 p0d 0.54** 0.46** -0.39™ 0.14ns -0.09™ 0.26ns 0.36** 0.38* 0.20ns 0.32* -0.37* -
Root growth score
P 4 Job o
13 44y 0.09ns  0.10ns -0.02" 0:16ns -0.18™ 0.05ns 0.01ns -0.01" 0.11ns -0.09" 0.01ns 0.19ns -
Root length to
width ratio
S yd s 5 g Jltol gmhaws jo o ime g o ime it i i 4 FF o * NS

ns, *and**; None significant and significant at 5 and 1%, Respectively.

S o Slas oyl Caz 23ls S plsiear Wl

335 )18 4z 5o 50
L bl e (V S8 lados a5 5l J—ol> lis
gy a8 ol s Lalb b aid o Shes Cio ke
Jol 09,5 i85 J1 8 odes 09,5 as )3 (j 090 sl
SIS 08 0 Shos i (gl S (St & o)
amono $5 .MoNno s4 iMOoNO S1) C.isi) Cin W0y
28,5 5y |, (multi s5 g multi s4 imulti s2 multi s1
MONO ) osgiy il (S 4 Joorio doss) pg 09,5
g Pars sals 6,1 multi s6 multi s3 .mono s6 3

P S 5 05 o (Sees wiBjair o

Sl S @ pi¥ el 43S 18 () 3590 (300 wlie
g b ) pf g e slogid balyd cod &S
Cooke and ) sy aalss e oy, o (il Soba
L (Fateh et al., 2004) .I,Ken 4 518 (Scott, 1993
Se3998 590 Dloogas » polie (S22 23U o)
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S Sbes Cdo lp |y o lgiee Aol pl 5,000
s () USKS) ol 18 s 09,5 ey I Wi
2ol @l g e, o,8ke obj,I L (Sharifi, 2003)
O 3l a8 ole plts (Sas s bl b o aldjaiie
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Figure 1. Dendrogram of cluster analysis for 14 sugar beet genotypes based on gross sugar yield using Ward method
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Table 8. Results of factor analysis of studied traits in different genotypes of sugar beet

ol Sy bl bl andl ke dl  gsdile  STRalgle
Traits Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Communality
) Ay 05 has 0.193 0.915 -0.310 -0.052 0.024 0.974
Root yield
ABLaSo,Ses 425 0.949 -0.103 -0.060 0.073 0.950
Gross sugar yield
WS ey -0.087 -0.187 0.913 -0.050 0.139 0.898
Sugar content
S 2 Slaas 0.075 -0.652 -0.606 0.033 0.325 0.904
Leaf number
bz g J).; Sloo B
Temperature difference 0.075 -0.131 -0.153 0.594 -0.671 0.849
between leaf and air
el a6 0005  -0050 . -0.337  0.192 0.956
Succulence index
_ Sy S g 0.953 0.097 -0.133 -0.204 0.103 0.988
Leaf relative water content
B o S0k (gsg 0.100 -0.166 -0.019 0.002 0.958
Specific leaf weight
Sy e 0.428 -0.011 0.087 -0.837 0.025 0.892
Leaf color score
Srabyer g 948 0.157 -0.135 0.112 0.002 0.955
Leaf growth score
Srersils ik 0.073 -0.546 0.278 0.601 0.245 0.802
Postural leaf
R 0.417 0.285 -0.782 -0.047 -0.153 0.892
Root growth score
Mhay e adsh s g 191 0075 0.083 0.103 0.888 0.848
Root length to width ratio
) o)y ol5ee 4.016 2.644 2.099 1.606 1.500 11.866
Value of variance
oilly doy 0.309 0.203 0.161 0.124 0.115 0.913

Variance (%)

Aled A gl aslhae sou 4 1) Slaio Ol yuss wilawiles
Ol Ggome Dlaw (ST | Jole 4 4> b & ygo o @
reS g e Shls Sp 6518 55k 5 S p oo
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