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3- Senditivity drought index



YWY

Weo ke /Y ojlads [ g Jlo [ 2ly5 GlalS Mol acliingsy

oilejl )3 Lgw adllas 3590 (sla Cuigs) Camwyod =V Jodo

Table 1. List of the studied soybean genotypes in the experiment

oYibel pb w5555 IS @) oYibel pb gy &S @)
K.1380 GN 3071 AR T™MS GN 2172 \
GN 3074 GN 3074 Yy Noir. Detonner 72 B GN 2002 Y
Sepideh GN 3070 vy TN 6.90 GN 2130 Y
Spry GN 3065 vY¥ T 215 GN 2171 ¥
ELF GN 3025 A Kabalovskgja B GN 2167 o
Maccal GN 3027 \rd Kabalovskaja GN 2166 4
L.2(Lianax Caspian) LianaxL32/2 Yvy 8-L.65-3266 GN 2157 Y
L.2 (HachestonxL16) HachestonxL 16/16 YA Black Hawck GN 2156 A
L.3(Lianax Caspian) LianaxL32/3 ya L.Germ/2 GN 2152 a

L.3 (Stressland x NMSB) Stressland x NMSB/3 Y. Roanak GN 2125 \.
Soy.91-19a ChalestonxM ostang/12 ¥y L.Germ/ 52 GN 2165 AN

L.3 (Spry xNemaha) Spry xNemaha/3 Y Hack GN 2095 WY

L.8 (Spry xNemaha) Spry xNemaha/8 Yy Amurska 42/6 GN 2087 W

L.2 (Spry xSavoy) Spry xSavoy/2 Y¥ Harcor GN 2040 \\2

L.3 (Spry xSavoy) Spry xSavoy/3 Yo Elgin GN 2046 VO
Soy.6-79 L6-P79 \rg NS61-B1 B GN 2015 \s
L.74(Delsoy 5500 x Iroquis) DI 74 Yv Pick manns Huekalit GN 2032 A\
L.57(HartwingxDelsoy4210 ) D42.19 YA RCAT BOBCAT GN 2011 A
L.58 (Delsoy 5500 x Iroquis) D42.14 Ya Union GN 2034 A
Parsa D42 xWill. 82 ¥ CPA GN 2003 Y.
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1-Yield stability index

2- Harmonic mean
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Table 2. Results of analysis of variance of seed yield and quantitative indices of drought tolerance of soybean genotypes

Sl 5o
HARM RDI Ys SsPI ssi TOL sTI GMP DI Ys Yp o3l am s JUECINIR
yena™ R AT Vev® -[¥® Fora RV sovAT -[-0™ V- ADFET™ YEAYE™ 3 s
o o . o o . ok o 5 5 VESYYS ]
Veoovy NINS AN SAVIAN -I¥5 ASFAAVY AN: OVEARY AN £125F) * " TP
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Table 3. Comparison of mean seed yield of soybean genotypes based on quantitative indices of drought tolerance by
Duncan method

STI HARM GMP SDI Ys Yp [OWJ))
A a yEYa/o a YYYY/A A <IYVEY n-m YAFF/Y A YYYAIY b-c \
-Jay f-g  \WAL/5 f-g \AYE/D f-g -Jo¥sY ef WY f-g YAADIY f-g Y
<IfA f-g VOYY/¥ k-g VFFA/A f-g <Xy ec Vool f-g YYFY/V b-c Y
AR R vo¥/¥ q-r AvO/Y q Riarat ef INNYAY I-m VAY S ¥
g5 p-g Ve n-o 3+ AD/A pq JEYEY nem AT jk VOYY/Y sq )
Niid g NvYVY k-g AYAS/y f-g -IsVYY ef Vo\s f-g PYYANY f-g 5
<IYA p-l VWYWAY/D n-l VFea/¥ m-n <Y p WeF/Y f-g VOSOIY sq \4
J¥YY p-l WYY n-o VY- m-n 4 ef Ay f-g AAARTAY n-o A
-I¥E5 fg  VFFE/F k-l YA f-g VY ec ayy jk PEVIY f-c 1
Y RQ A qr 1-v/a pq <IvY op Yay/y j-k Vedo /Y s Ve
Iy p-q VAY n-o WA/A m-n <ISA ef YAV/Y j-k Yo+ I+ W
IV c-b YVOV/Y b YYON/Y c-b <[FFYY n-f \Zx c-b Yoy f-g WY
-I¥A g o-vF k-g \AQY/5 f-g BAans ec aoy/y ig TEVYIY b-c N7
AR} n-l AYYY n-o \ESY[D m-k <Ivagy b-c yya/y j-k YVEY/Y b-a VY
-IY0 b YVVA/A c-b YY-AlY b lans ef AIAIA c-d Yo ¥/Y b-c A\
AN/ p-q aa¥/¥ n-o ARARY p-q Riarat ef FAY/Y j-k VAYD/Y p-o \F
oI55 f-g yaay/y f-d YeVY/¥ f-g JIfe2Y n-m Voo c-b YY\AIY i-g Y
[555 c-d VY2V c-d YivVa c-d «/Fayy n-f VaYa/y c-d Yyea/y f-g YA
<Yy p-l ava/s g-o VOVYV/Y m-n <[ASYY b-a INAYAY 1-k Y\£EIV a R
Iv¥ p-l VFYa/a k-1 VOOY/A m-n JofYyY ef Vevaly f-g YYYVIY n-o B
-Jovs f-g YAAQ f-g Y-YO/A f-g <[OVYY n-f Al c-d yawn/y f-g AR
IYEY p-q WEEIY n-o o/ m-n - /o) n-f a¥o -9 Vaoy/y n-o vy
<[FYY n-l \EVAIY f-g WYa/¥ -9 <IYASY n-m A 7A% f-g YYYo/Y n-o vy
NAss g VLY k-l \YES/Y f-g <[SAYY ef QAY/Y f-g FAVS/Y f-g ¥
/o0 f-g VAOY/Y f-d VAAY/D f-g <IYAYY n-m \EA-IY c-b YYo-. n-o Yo
<I¥Y f-g VA-Y/A f-g VAYO/A f-g IvF n-p VOAV/Y cb YAYV/Y n-o \rd
<[OAY f-g VAAS/Y f-d Yo \AD f-g «/yayy n-m Wev/Y b yyas/y n-o Yy
Y.y p-l WYY n-o YO/ m-n [YEYY b-c YAYIY j-k YAYY/Y f-g YA
I8y f-g YoYY/Y cd AARA7AS f-g <IYVEY n-m \SOYIY cb \ra'd i-g ya
-If08 g \SFY f-g AT f-g sy ef Fe f-g YASVIY f-g v
/yas n-l \EYA/Y f-g Y. m-k <IYNEY n-m WAL/ f-d Yo\ n-o ¥y
AN r-q Aravly R RS20 p-q ANans a YOV m YYay/y b-c Yy
I5Y f-d Y SEIY c-d YAY-/A f-d Nirans n-m \EATY c-b \tzas i-g Yy
<[ass A Y&eAA A YEYIY A <JYeYY o-p YY¥Y a Yaos/y f-g ¥
-[50 c-d ARA7A c-d YAYV/A c-d SIFAYY n-m VFO¥ c-b YA f-g Yo
IV p-q WAYA n-o WYA/Y p-n <FIYY n-m avs -9 \EVOIY p-q \rg
<JEAY f-g  WYVE f-g VAQY f-g NINta% ef Y5 f-g YYYE/Y i-g Y
<JFYY n-l \Fzz2A f-g WYYV -9 <IFYEY n-m WYL/ f-g YYas/y n-o YA
/Y p-l \YOY/D n-0 VFYa/Y m-n SIYexy ec A -k YV&Y f-g Ya
.I5Y fg  YevelY cd Y52 f-g JEYY nem \SYENY cb YYO-IY i-g f.

1-Yield performance non-stressed 2-Yield performancein stressed
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Table 3. Somparisonhofdmean seed yield of soybean genotypes based on quantitative indices of drought tolerance by
uncan metho!

RDI YSI SSPI SsSI TOL (R4

VYA ef -[5Y ef Y¥/AY h-i /%9 m-l AYWYY/Y h-i )

) I-n AN m-f ya/ov h-i RIARNY ef Vava/y h-i Y
<50 m-n Iy m-n Yo/sy ec V/Yay ec YYFVY ec Y
N I-n Bird m-n VA/+Q k-n AVARN ef A k-n ¥
VIYY ef NG ef WIYD o-n +[AFA m-l v.a o-n o
- IvY I-n /Yy m-n AaVAnd ef V/vFa ef YY\Y/Y ef 5
V/A¥ a «[AA a ¥/A o ARy o Y& o \
«[AA I-n . /¥ m-n YY/0F h-i VY ef VFYo h-i A
<o m-n Iys m-n Y£IVY ec VY'Y ec Yo /Y ec q
VIV b-a <IYA b-a ¥/A¥ 0 /¥ n-o yol o Ve
<IN I-n /¥y m-n YY/NYF h-i V/Yay ef A% h-i AR
VYY |-f /05 ef Yo/vs h-i <IMY m-f VYOVY h-i Y
<o m-n IyY m-n ¥A/AA b-c \Vinas ec yesaly b-c WY
< I¥¥ p-o Al p-n INZARN b-c \Virad b-c Yevy b-c A\
RANE I-n /¥ m-f Y&/Ae h-f VevY ef yasa/y h-f VO
<IAY I-n -/YY m-n YV/0) k-i VY ef ARTANY k-i \Yd
VYN ef ISy ef Ye/q. k-n A m-l VALY k-n Y
VY |-f +[0) ef ya/vy h-i <[y ef VosY h-i YA
- pq ¥ p-o SYIYA A V/ovy b-a vs.a/y a S
AVA I-n -5 m-f Y¥/YO h-i VY ef yYavyy h-i Y.

A\ I-n AR m-f YA/-¥ h-i -/ava ef N0 /Y h-i v\
VA I-n AR m-f VA/DY k-n </avy ef aa./y k-n Yy
\Vird ef <[5\ ef VEIEA k-n RIAARS m-l MY k-n Yy
A% I-n Ans m-n Ya/M ef V/YFA ef YIYY ef Y¥
Voa b-c - IvY b-c VY/0) o-n RINR m-l sAAIY o-n Yo
\Viai b-c IV¥ b-c ARVIN on <I¥A m-n Nzg o-n \7d
Vov ec <IVy ec VY/AY o-n <[ovY m-l IZS o-n A%
-loy p-n -Iv¥ m-n ¥o/-y ec V¥ey b-c ARV ec YA
VYA ef I8y ef Va/FA k-n <IVe¥ m-l VoFY/Y k-n ya
«/A I-n . I¥ m-n Yv/va h-i ATRLVA ef WYY/ h-i Y
VoY ef Q2N ef VYA o-n -Jov m-l NI o-n \
\& q RN P sel5e b-a V/EAY a YY¥Y b-a Yy
VY ef -[5¥ ef VAIYY k-n - [555 m-l avy/y k-n \ng
VIvY b-a <IN b-a ARVARY on AN7 n-o saly on \ni
VY ef RSN ef YV/EY k-i NAaid m-l 1146 k-i Yo
AVARY ef <0 ef \\¢ o-n RN m-l y¥a/y o-n \rd
VY I-n NAvd m-f YV/Yo h-i -/ava ef \\rarAs h-i Y
\/YY ef oy ef VA/SY k-n +[YAY m-l AAd/Y k-n YA
[55 m-n Iy m-n Y&/FA h-i VIYAS ec Vaay h-i ya
VXY ef -5 ef YV -0 k-n RArd m-l VWYEIY k-n ¥

e g (St 5 Ll 0,8k 5 (S 5 & a2 (o slogablh e (Shased calpd ¥ s
Table 4. Correlati o(;] coefficient between quantitative indices of drought tolerance and yield under drought and normal
stress conditions
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Table 5. Factor analysis of quantitative indices of drought tolerance and seed yield under stress and non-stress

conditions
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Table 6. Principal component quantitative analysis of drought tolerance and seed yield under stress and non-stress

conditions
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Figure 1. Biplot representation of studied indices for soybean genotypes based on the first and second main
components
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Abstract

Forty selected soybean (Glycine max L. Merr) in the form of a randomized complete block
design with three replications under normal irrigation and stress conditions in two separate
locations, in the research farm of Kargj Seedling and Seed Breeding Research Institute in 2015-
2015 crop year Was examined.Based on performance under non-stress (Yp) and stress (YS)
conditions, quantitative indices of drought tolerance, tolerance index (TOL), geometric mean
(GMP), stress tolerance (ST1), stress sensitivity (SSI), dry sensitivity (SDI), stress sensitivity
percentage (SSPI), harmonic mean (HARM), stability Yield (Y SI), relative dryness (RDI), were
calculated. The results of analysis of variance showed a significant difference in genotypes in
terms of yield per hectare under normal conditions at 5% probability level and a significant
difference at 1% probability level of genotypes under water stress conditions. The results of
mean comparison showed that the highest mean yield in irrigated and rainfed conditions
belonged to 19 and 34 genotypes, respectively. The lowest values of tolerance index, stress
sendgitivity, stress sensitivity percentage, drought sensitivity, belong to cultivars 7, 10, 7, 10,
respectively, and the highest values of geometric mean index, stress tolerance, performance
stability, relative drought, harmonic mean, Belonged to the numbers 1,7,7,7,1, respectively.
Correlation analysis of yield and drought tolerance indices in stress and non-stress environment
showed that STI and GMP indices are the most suitable indices for selection top genotypes.
Factor analysis also showed that the first two factors explain 98% (the first factor of 58.9% and
the second factor of 39.3%) of the studied changes in stress and non-stress conditions. Based on
biplot analysis based on the first and second main components, genotypes 1 and 34 are |located
in the region with high production potential and low sensitivity to stress, and biplot analysis
justifies the selection of stress tolerant genotype based on GMP.STI index.
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