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Table 1. Mean squares of quantitative and qualitative traits of different sugar beet genotypes under farm water stress
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Table 2. Mean comparison of studied traits of different sugar beet genotypes under farm water stress condition

- ady) 5,Shoe AL 5 Sl sl sl a8 L) bls pasls s ol ggme 39 039 ) 050 L5) 050 Bk Lbyops 4 Jsb o
s (s > ) (s > ) MBaep Sy by g Sy (@re sl (12y3) S (;;iiL Sy Sy Spexs Ady) Adyy yoye
hfl sl yy/ay AR YV/VY VA /b Y& YA/A - A [N o/+5 ¥/vy Y/ Y/ Y/vY ¥/¥Y
hfl s2 MO/ Vo /AD VAV Y-/YY VXY YO/AN Yo/a-. ¥/¥A ¥/vy Y/e- Y/5Y Y/vY Y/AD
hfl s3 Y&[¥ o\ ARVALY Ya/- Y/50 Yo/sa Yo/Ya ¥/¥A O« Y[+ Ve ¥/ Y/0)
hfl s4 YY/YY ¥/55 Y[ \a/yy VYY YASA ANY ¥IAN ¥y Y/sv \1/a% ¥/ ¥/
hfl s5 YY/\Y [NALd YY/SA YY e Ve YO/AY YOIAY ¥/¥Y Ve Y[+ Y/ Y[+ Y/0)
hfl s6 ¥Y/ov Ns¥ Yo/¥Y YV/YA V/YY YAIVY Ae/¥a ¥IAY O/« Y/ \Via% Y/rY \iArd
hf2 s1 YY/vY VAR YV/AA VA/¥Y \Vizd ya/-¥ A0 ¥/an O/« Y/ Y/ \ia% Y/5¥
hf2 s2 SY/A. \O/0) YY/AN VA/¥Y V¥ ARYAYA INIAYd o/50 O/« Y/ Y/e- ¥Isv Y/o8
hf2 s3 £0/YY Yoy AR YY/¥¥ V/FY YARA MY ¥/ay O« Y/ Y/¥Y ¥/ \vArd
hf2 s4 ¥¥/0- /¥y AAYAYY ARAN VYY YA <A va/-A ¥/5Y Ve Y[+ Y/ Ve ¥/vY
hf2 s5 YY/AY ¥/5¥ Yo /¥y Yo/A VXY YAIYY va/yo ¥/5¥ Ve Y/vY Y/eo VISV Y/a)
hf2 s6 YV/A- Y/\-. YY/XY YV/SV AV Y&/¥5 YY/NY ¥/¥A O/« Y/oo Y/IvY \ia% ¥/ay
hf3 s1 Yy \\rird YV/0) \a/YyY VY Y&V YY/5Y ¥/FA O/« Y/oo Y/IvY Y/vY Y/
hf3 s2 Yoly- \7AR) Ye/A- YY/55 VXY YANS Ya/\y ¥/5v O« A7An Y/¥Y \ia% Y/eY
hf3 s3 Yo/vy YI¥Y Y- /v YO/¥¥ \Vizd YA/YY ya/\y ¥/55 O« Y/vY Y/ Y/sv AYARS
hf3 s4 ¥Y/vY MNAY Y./vY VAIYA Y/00 Ya/\s A/EY ¥/ \iia% Y/ \1/a% Y/sv ¥/¥Y
hf3 s5 YA a/+\ v-/of Yo /xY \Vig YAV ANA ¥/50 Voo \ia% \Via% ¥/ Y/AY
hf3 s6 YY/YY £IvY Y-/YY YV/AA Y/\Y Y¥/¥Y Y¥/Y0 Y/A \ila% Y/ \Via% Y/vY ¥IVy
hf4 s1 AY/D- WY Y-/00 VAIVY Y/IYY Y£/20 Y&/A¥ ¥/FY O/« Y/oo Y/ee Y/sv Y/ey
hf4 s2 Y0 \Y/YS y-/ay Yo/ VYY Ya/+A INYIN S ¥/ay O« Y/ Y/¥Y Y/ Y/
hf4 s3 £V \Y/5¥ Y. /Y YV/AA VYY Y¥/N - YY/5Y Y/A- O« Y/ V/YY Y/ Y0
hf4 s4 Y&/ \7Ard Y-/¥A Y&/ AN Yo/sY Yo/sY Y/aa O« Y/ Y/¥Y Y/vY Y/AY
hf4 s5 OY/AY VY/EY YY/FA YA« Y/ YAIAY A/EA \ilal \ila% Y/ Y/vY Y/ YV
hf4 s6 DO/FY VWYY Y-/YY YA/SY \Vig YY/ay Sv/ay Y/o0 O/« Vee VXY Y/rY Y/¥Y
hf5 sl Y£/AY [NAYd YY/Yo Ya/sv Vg Yo/« Y[y Y/o¥ O« Voo \1/a% \Via ¥/-¥
hf5 s2 MY WY YV/5A Y+/N VY Ya/vy AY/YA ¥/AY O« Y/ Y/5Y Y/vY \YAn)
hf5s3 ¥¥/-¥ /50 YV/AN YY/\ \Vid Y&/ov \tdial A7AN ¥/5Y Y/e- Y/ Y/sv ¥/-¥

\ZY)

(€35 263 (e (e dophjads vl oo o (b o{Cov



=Y Jgdo el
Continued Table 2.

i ad) 3)Slos J‘:ﬁf A8 oy S 5 S slod SIS 2 pSke) Bl a3l S e S (50 N;ﬁ:i;’;ﬂ) ) 00 sheps SRRk M e b ced

j (s > 5) (a5 o) ady) Sy Lo (e yroslo (2252) ( Sy Sy S ady) ady)
BB ) (o &

hfs s4 Ya/vy AYD YA/ Y- IVA \/YY YA YVIYY 7)) o+ Y/ Y/ YI¥Y YI¥Y
hf5 s5 Y£IAY \Riay \atizd Y /¥¥ YIvY YAIYA ya/y ¥/vY ¥/5v Yy Yoo Yoo \vas
hf5 s6 ya/f. YD Y\IEY YY/Y \/EY ya/ey A-/¥a ¥/0A o+ Y/ Y/vY Yy ¥/5Y
hf6 sl B/YY \A7AY4 YY/vY ALVAR VAY yo/ay YO/A¥ Y/av o+ ¥/ Y/vY Yoo ¥/o¥
hf6 s2 osls- \WYIYS YA/SY YY/ V/FE Ya/vy AY/\- FIAY o+ A2 AR AR \AN
hf6 s3 FO/VY /¥ WA YY/vY \ISY YE/VD VY[ f FIAD o+ Y/ Ve YISV Y/¥0
hf6 s4 of/sv VV/of Y./av Y¥/sV Y/va Y§/A¥ Yy FIVY o+ Y/ Y/ /vy FIvY
hf6 s5 Yo/-v vivs Y./av Yo/an A Ya/vs MYy /5 o+ ¥/ VISV YISV YIvE
hf6 s6 OV/AY \W/EY Ye/\Y ya/vy VAR ya/Na ya/na ¥/¥¥ O« \1’a% \EY \va /5
hf7 sl 0a/\Y \\Ard YV/-Y VAIAR VoF YAIAA YAIAA ¥/¥. O/« A% Y/ Yy ¥/o¥
hf7 s2 FAAY WHa YYIAY VA/FA V/FE Ya/00 Ya/00 FI5Y F/5V Y/sv /vy vivy /¥
hf7 s3 YAY AR YA/A- YY/00 \a YAIY- YAIY- FIvs o+ Y/ Ve vivy \AS)
hf7 s4 ¥y/5- a/.a Ye/A YY/e - VYA YAV va/na ¥/Yo ¥/5Y Yy y/- Y/vY /A
hf7 s5 Y¥/V- \AN, Ye/Ve YY/vY VYA Y /Yo AY/ 5 AN ¥/5Y Yoo YIvY y/- Y/0)
hf7 s6 YAIFY AYY Y\IEY Y&/ VoF ya/oF A-[54 ¥/5N O/« Y/ ¥/ Y/ ¥/A-
hf8 s1 O+fee AN Y. IYA Y/ A YE/¥- V¥ YIAD o+ Y/ Y/ ¥/ v/o]
hfg s2 oa/ry /¥ Y./as Y& A YISy YEIVA y/ay F/5V Y/ Yivy visv YIEA
hfg s3 FYISY Ao¥ Va/ay Yo/l \Iss YEISY vEisa \{ o+ Y/ VYY \/D Yivy
hf8 s4 Ye/5. £IYA ARYINA YEIVY VoF YY/IYA YVIYY ¥/-A Voo /oo ¥/ Y/ ¥/eN
hf8 s5 DAY VVAD ARYAYN ACNAN VAy YY/as £YIvA Y/00 ¥/5Y Voo YIvY \va Y/¥5
hf8 s6 Y&IVY Na YY/-5 AZVAN YIYY YY/\Y YY/Y ¥/.v O+ /oo ¥/ Y/vY ¥/AY
& av/-y V+IAD Ye/0) YY/O VIVE Yo/aq VEIvS \(A /o0 YIvY Y/o0 YIA Y/aA
nSibe FIY Q- \AVRN YE/YY VIAY YVIOA YV/AY FIYA /00 \AL Vv/ay /Ay /-9
LSD 0.05 /Ay VVY V/FE Viay -I5Y VA V/ay <I¥A </¥A -/¥0 2 <[A- N2
LSD 0.01 e’ YIva VA- \/ % <IAY Vios Y/00 Iy -I5¥ -5+ V/YY V0 <IA-

LAl

| by o2 @7 57 [ ey el v ™ AnAL



VO

2 P Sdmo S plgisd Slg e 3b5 S 2l g2
(S i 0)9)'J9_J0 » el les 4 (Sas 4 Jess
3518 LS g Ol (A5 93 (om0 53 2B jaisx (oS
5y ol Ll gk 5 olS (sl (glod 53, YU |
2 A5 by e sl 4l colia | 3D o las
e Syolass ulibl b Sis il cod iz olS
L plas (o liee 0LS) 5 gl 208 31
L (V) dobioe il asdy) 0 Sles iy Job il
cbl ialS Sy wd Ol sgie 55 S ol il
9 Sy oliay st (Ko 3554 00yl &S
hlal ol )3 (7 Jgiz) adlise S (o O (g5e
SNmed baste 9 Sy glod BB g didyy 0 Slas 40
(VF) pbaee lados zols b &S cubls 2939 (5o gmo
5 =S Ol o Swed 8 Huise jd bl 5Ll
@ pY el 4iB)S L8 ) 3)90 (g3Me i 3 S
L i) g (st Gt bulpd cog oS cul )83
9 WL (A) 29 Sals piite Lalg) g5 (LIS CUS 4 4295
s polie (St 5 5 g L (1) S
Dol s A5k (Sofeler i g (Seiglsh)ge Cluogad
2 S=b 3y Sles g ady) 5y Slos (e (35 Lulyd > oS
Lesl 213 3929 (6l ine 9 Cute (Sturon (2lod Cudl
Cos Ay )80 Jslgl j0 aiyy 0,Sles &S W00)ST 5158
S ol G plgisds Slgi oo (Sts g Jloy bl

S

as 5o (Sugh, (AT Cod A ke (gl des sladl) (ST e95 L)l

PRGOS (| IFRCIIN P W11 Y S PRESIR IRV JRVEEN
15 5 Slas g 4y 3,8kos (o (1= /A7) Jlogine g Cuto
O G e g Gt (St A odal i 2l
Ay Ly ye g (I=2/YA) Sy 5y 0y05 b duyy 3,Ses
5 Sy e g (e (Stamen Cudld dgzg (=4 /YA™)
G g (2= /Y7) Sy olawi Slao g adyy 5,Shos oy
Job s i oalie (r=—+/VVY) ady) (oye 4 Jsb
A g adyy 3 Sles slitwl 4 Slio 45 L ady) oy 4
L obls [asls o sl o) dre (Stuwen LlBL
S 0329 0gs r=10T) S s o (s i
9 Cuto (Stuods (I=2/VA™) Sy 15, 005 g (r=+/AF™)
Ol 3 (1 o) 45 ol o> G a3 ()l sine
~remal ) pie G Sy lgiedy adyy 3 Sles (BudoS
s § Csto St aman LY sl oy o ,S
5 el (¥ Jado) cusly ol a8 JISJA:. b sl sizo
Simad 4y Oy Slas 4 S Wl i 3 (V) o,
Ay L (V) el oyly (albl uid a)S.lA.c b syl gmo
by oyed b (Sid (IS Cod A8 juiie ady) 3)Sles oS
D) )3 s 5 Cute (e dl)
Ot ol ine g (ke (Sio jSl 305 )
0P Job Cud 9 S ol Clas 5 ady;y Sk
Com g Sy olisy (ol L J)le 4y cuild dgng aud
Bl phalS wB)use ady) 3 Slas @y (2)e & Jsb

u’“‘” Cod .\a)m caliseo L.SLQ’““""?’) )2 adlao .))9A Slaw M wl)ao -y J}b
Table 3. Correlation coefficients of studied traits in different genotypes of sugar beet under water stress
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Figure 1. Dendrogram of cluster analysis for 49 sugar beet genotypes based on sugar yield for with Ward method
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Table 4. Results of factor analysis of studied traits in different genotypes of sugar beet
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Abstract

This study was conducted to evaluate the genetic diversity of sugar beet half sib inbred lines (48
lines and one control cultivar) under water stress (200mm of class A evaporation pan) in field
conditions in a randomized complete block design with three replicates in Khorasan Razavi
Agricultural and Natural Resources Research and Education Center in 2015. In this research, traits
such as root yield, raw sugar yield, sugar content of root, leaf number, index of difference between
the temperature of environment and leaf, succulence index, leaf relative water content, specific leaf
weight, leaf color score, leaf growth score, leaf architecture, root growth score and ratio of length to
width of root were measured. Results showed that there were significant differences (p<0.01)
between studied genotypes for all traits. Results showed that, there were significant positive
correlations between root yield and sugar yield, leaf color score and root growth score, while,
significant and negative correlations were observed between root yield, leaf number and ratio of
length to width of root. The dendrogram generated from the cluster analysis for sugar yield
classified enotglpes into four main groups. Factor analysis led to introduction of four main factors
which explained 73.2 percent of total variation. Hf4 s1 genotype showed superiority for root yield,
sugar yield and leaf color score than other studied genotypes, indicating that, this genotype has a
high potential for drought tolerance.
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