\Yao JL..J g a)Lo...'fa 'YW dJ.>)49S bl 59 L;g;b) éuw“ﬁf

W s gy 3l eoliwl b o gaileo dilaio (S 5a8a51 9,51 dasl b 53 Wi ey Ciliso syl (b3

S&‘ .‘.o")és)u‘o“:"
Evaluation of sugar beet cultivars in agro ecological Miandoab region using multivariate statistical
techniques in drought stress
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Table 1. Combating analysis of variance of the traits in both environments

Sl ye Sl
Mean square
L 3 5 Sas A3 W POWES <l Y] 133 Sles IS Ao 5 Shas £
sl Wiy, LAl Al i, o pie oAl o Izl oAl s e
(5.0.V) (df) Root yield S. content Na K Namino W.S.P S.Y Alkaline S.E.C WSY Molasses
Environment Los 1 14479.59" 358.81" 547 0.03" Lo1™  378.38" 19401 1653.17 443.24" 95.69™ 0417
Error, sa 4 796.89 3.69 0.55 0.41 0.21 4.18 26.04 8.45 5.82 18.77 0.02
Genotype s 15 146.07" 458" 3117 0.81™ 276" 7.65" 3.90" 150.44" 46.81" 338" 0.89"
RXE  Lsex s 15 73.69" 3.93" 3.06" 1.69™ 1.877 425" 172" 127.94™ 32.62" 1.04™ 0.93"
Errorb ) 60 18.96 1.42 0.83 0.58 0.34 2.02 0.79 43.07 12.14 13.56 18.45
ol doss 5y o 53 ol me oo 5 (Sl e S T 5 % DS

ns, *, ** significant and insignificant at 1 and 5% levels respectively
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Table 2. The correlation between traits, in normal conditions

iy S RY
AL 4 1,5 S.C
4, ot Na
ey a2, K
o e )
N-amino

Loy
Ll 13S.C
LAl 1 s Sle S.Y
4J&IT Alkaline
Lo
Jle=zul S.E.C
s Shos
ol WW.S.Y
o MO

3 Shas A3 e ol <3l L3 L35 Shas 4 JST Aoy 3 Shas &3
I Al I g o piae oAl oAl e Al s o
RY S. content Na K Namino W.S.P S.Y Alkaline S.E.C W.SY Molasses
-0.44% 1
0.3" -0.05™ 1
0.09™ -0.09" 0.56%* 1
-0.14" 0.07™ 0.78" 0.56" 1
-0.33" 0.85" -0.53" -0.56" -0.38" 1
0.90™ -0.02" -0.03"™ -0.04™ 0.12" 0.01™ 1
-0.12" -0.16™ -0.27™ -0.16™ -0.53" 0.03™ -0.20" 1
-0.09" 0.36" -0.89" -0.83" -0.74™ 0.80" 0.05"™ 0.23"™ 1
0.80” 0.10™ -0.32" 0.29" -0.34" 0.27™ 0.94"™ -0.11™ 0.36" 1
-0.03™ -0.08™ 091" 0.84™ 0.82" -0.60™ -0.6™ -0.30" -0.95" -0.35™ 1

N, *, ** significant and insignificant at 1 and 5% levels respectively
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Table 3. The correlation between traits, in drought conditions

' 5 Sles x5 PR S o) x5 2155 Sles 4 JST Ao, 5 Shes A3
e iy sl iy iy o e sl B=IEY Jlaseal Al s e
RY S. content Na K Namino W.S.P S.YY Alkaline S.E.C W.SY Molasses
iy Sk RY 1 0.08™ 0.03™ 0.04™ 0.11™ 0.11™ 0.93" 0.01™ 0.08" 0.89™ -0.06™
AL w3 15,5 8.C 1 -0.59" 0.06™ 0.35° 0.98" 045" -0.62" 0.78"™ 0.53" -0.46™
&) ute Na 1 0.07™ 0.21™ -0.69™ -0.28" 0.59" -0.87" -0.38" 0.87"
el i, K 1 0.22" 0.03™ 0.02 0.11™ 0.25™ 0.06™ 0.45"
Nf: m::; 1 -0.30° 0.07™ -0.76" 0.16™ 0.08™ 0.03™
M“‘é Exs EEs Exs Ex3 EEs
Y. 1 0.45 -0.66 0.88 0.54 -0.61
BESHERENIR ¢ 1 0.23™ 036" 0.99" 0.23"
)7 Alkaline 1 -0.60" 0.19™ 039"
o ok o
S SEC 1 0.47 -0.90
5 Shas .
el 1sW.SY ! 034
o MO 1
N, *, ** significant and insignificant at 1 and 5% levels respectively
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Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Fig. 1. The dendrogram Cluster of sugar beets genotypes in distance of 10 at normal conditions

Veoalold 5l ndS gaieg S colis -F
Table 4. sufficiency grouped cluster of 10

Slews il Slade F &l g mhaw
Wilks' Lambda 0.009 4.45 0.01
Hotelling's Trace 35.48 7.32 0.01
Roy's Largest Root 252.75 84.25 0.01
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Table 5. Analysis of variance between and within clusters in distance of 10

Isoms Lamn 55 anllan 5550 Dlio S o (3Ll 4 -0 Ui

Sl S0k
Mean square
e e a3 3 Shas £3 ks ety <l £3 L35 Shas ety R > Slas L3
oyl 4, LAl i, 4l o e el At Jlasul oAl s o
(8.0.V) (df) RY S.content Na K Namino | W.S.P S.Y Alkaline SE.C W.SY Molasses
o35 o Between 2 291.38" 1.86™ | 2517 | 7717 | 9427 | 4457 | 4297 204.4™ 113.69”" 2.837 3.16"
groups
aos S 0303 Within 12 25.36 0.67 0.41 0.37 0.27 0.81 0.69 59.46 5.93 0.56 0.14
groups
ns, *, ** significant and insignificant at 1 and 5% levels respectively ST doss Sy 5 g e i 3 (5l e p5 5 (513 g B # DS

Jgoms Jases 35 sz 3,50 Slis Blod 31 s 2SSl anslio =1 Jsu

Table 6. Comparison of clusters mean in normal conditions

0yl 5 Shas .3 e ey ol Nt A3 Sles T B 5 Shes a3
A i sl iy i o e oAl AL Jlasn ol e
Cluster Number RY S.content Na Namino W.S.P S.Y Alkaline S.E.C W.SY Molasses
1 60.08° 16.06°  2.40°  5.64° 0.53 12.96° 9.61° 16.96 80.50° 7.74° 2.50°
2 47.05° 17.09° 225>  543° 0.59° 14.11° 8.02° 20.55" 82.47° 6.62° 2.38°
3 53.83% 16.72*  531°  7.22° 3.78° 11.77° 8.97% 4,06 70.29° 6.36° 434
:Sks Mean 53.65 16.62 332 6.03 1.62 12.94 8.86 13.85 77.75 6.78 3.07

in each column values that are not common letters are significantly different at P 0.05

Al gl crme glis oo b gty Jleiol prlas 5o Lsd sl 3 0505 o b (S i (g, a5 (g p0lie gt ya 40

on based Lsd tests
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Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

[u] 3 10 15 20 25
1 | 1 1 1
Case 10 10—
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Case 14 14 -
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Case 1 1
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Fig. 2. The dendrogram Cluster of sugar beets genotypes in distance of 10 at drought stress

Veoalols Sl NS gan 09,8 olis-V Jsur
Table 7. sufficiency grouped cluster of 10

Slews il Slade F Sl e
Wilks' Lambda 0.007 4.45 0.01
Hotelling's Trace 38.25 6.52 0.01
Roy's Largest Root 232.51 80.35 0.01
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Table 8. Analysis of variance between and within clusters in distance of 10

Sla o SSks
Mean square
e gl a3 > Slas £ pEnW oty <l £ > Shas 4 JST KN 3 Slas A3
&l g Ll A, Wiy, o e sl salbus Jlamzal oAl s o
(5.0.V) (df) R.Y S.content Na K Namino W.S.P S.Y Alkaline SE.C WSY Molasses
o35 o Between 3 41197 4457 2907 05" 0300 10117 26 5645 26.97" 238" 0.22"
groups )
Wes S 030 Within 12 3.98 0.817 0.14 0.13 0.03 0.76 0.21 3.34 0.98 0.16 0.02
groups

ns, ¥, ** significant and insignificant at 1 and 5% levels respectively S s s 15 Sl pde 5 ol3 e ke B S

s oz Slis Bl 3l e 28 1 Ske anslie -4 Js

Table 9. Comparison of clusters mean in the two conditions

oyl 5 Sl £ o b ol Nt 5 Sles I Aoy 5 Sles a3

S iy sl ey iy, o e Al alkbas Il Al s oo
Cluster Number RY S.content Na K Namino WS.P S.Y Alkaline S.E.C WwWSY Molasses

1 27.91° 21.02° 1.78°  5.95° 1.06° 17.98* 5.88" 7.84° 85.53° 5.03 243°

2 27.23 19.31° 223% 569 1.45° 15.83° 5.34" 7.72° 81.57° 537 2.88°

3 34.20° 20.56 2.16°  5.66° 1.35° 17.64° 7.07° 7.02° 84.76* 597" 2.50°

4 28.66° 16.30° 444 541° 047 25.85° 4.66° 20.91° 77.03¢ 3.58° 3.11°

S5k Mean 29.85 19.26 2.89 5.58 1.08 16 5.73 10.87 82.22 4.98 273

05 (5l e Dglis o b oy gy Jlotol e 55 LSA Lulul i)l g b S jiies Gy a5 (5 0l g o 40
in each column values that are not common letters are significantly different at P 0.05 on based Lsd tests
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Table 10. Eigen Value, Proportional Variance and Cumulative pro. Variance under normal conditions

Factors b ele L
Slao PC; PC, PC,
Root yield aiy, o Sles -0.35 0.93 0.01
Sugar content AL aiB a0 0.94 -0.10 -0.04
Sugar yield oAllBL o o Slee 0.16 0.93 -0.28
White Sugar yield Al w8 s Slee 0.03 0.98 0.02
Na A pad -0.06 -0.07 0.89
K Ay el 0.23 -0.07 0.77
N-amino o piae &5 0.38 0.05 0.90
Alkaline a JISIT -0.43 -0.29 -0.50
Sugar extraction coefficient a8 Jlasiwl o o 0.38 0.05 -0.91
Molasses oo B 0.98 0.08 -0.11
Eigen Values dastio diy, 1.81 2.83 5.01
Proportional Variance odd 4y wil,ly S 19.53 25.86 42.33
Cumulative pro. Variance odds duz gl uil)ly S pe 87.77 68.24 42.38
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Fig. 3. Biplot of beet sugar in the normal conditions
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Table 11. Eigen Value, Proportional Variance and Cumulative pro. Variance under drought conditions

Factors b ele )L

olio PC; PC, PC,

Root yield adyy o Slas -0.04 0.97 -0.05
Sugar content I [ES IRV IRVESY 0.32 0.25 0.78
Sugar yield oAl wis 5 Slas 0.03 0.93 0.32
White Sugar yield oalls aid o Shee 0.03 0.93 0.35
Na PR -0.05 -0.10 -0.87
K Ay ) by 0.70 0.08 -0.24
N-amino o pirn | 0.80 -0.06 0.28
Alkaline (] -0.41 -0.02 -0.68
Sugar extraction coefficient a3 Jlasiwl g o -0.09 0.14 0.98
Molasses oo 53 0.39 -0.05 -0.87
Eigen Values daduie ddy 1.84 2.93 4.67
Proportional Variance 0l g uilyyly G 16.75 26.69 42.49
Cumulative pro. Variance 0ad gl uil)ly JS sz 85.94 69.19 42.49
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Fig. 4. biplot of beet sugar in the drought conditions
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