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Extended Abstract

Introduction and objective: Soybean (Glycine max L.) is an annual, self-pollinating, diploid plant
belonging to the Leguminosae pea family and is one of the most important oil plants in the world. The
amount of yield of soybean oil constitutes its economic part, which is dependent on the grain yield and its
related traits. Knowing the relationships between these traits and the interaction between them is very
important for reformers. Different reports of relationships between traits and seed yield in soybean have
been presented; Therefore, in this research, to investigate the reaction of different soybean cultivars and
lines, in terms of yield and yield components in three levels of drought stress and normal, in order to
select traits that can be considered as selection criteria for selecting cultivars and lines. paid.

Materials and Methods: In order to investigate the effect of drought stress on the yield and yield
components and physiological characteristics of different soybean cultivars and lines and to analyze the
relationships between traits in order to select resistant cultivars adapted to the dry or low water climatic
conditions of Iran, an experiment was conducted in the form of a split. The plot was based on a
randomized complete block design. In this investigation, the irrigation levels included: 1- no stress, 2-
stress after flowering, 3- stress after podding as the main factor and soybean cultivars and lines were
considered as secondary factors in four replications.

Results: between the main factor (drought stress) in terms of plant height, leaf area, length of plant,
number of seeds per plant, dry weight of plant, weight of seeds per plant, weight of 1000 seeds, biological
yield, economic yield and plant yield. In the level unit and between the levels of the sub-factor (numbers
and lines) in terms of all the assessed traits, there was a significant difference at the probability levels of 5
and 1 percent. In terms of the interaction between the main and secondary factors, only in terms of plant
height, stem length, number of seeds per plant, number of seeds per seed, seed weight per seed and
biological yield, a significant difference was observed at 5 and 1% probability levels. With the increase of
stress from the flowering stage to the pod bearing area, the yield and yield components decreased and
showed a decrease compared to the non-stressed condition. The non-stress treatment (normal) had the
highest economic yield with an average of 3134.40 kg and compared to the stress treatment after podding
which produced an average of 2765.85 kg, it produced 11.75% more yield, in other words, The increase
in stress intensity has decreased grain yield. Among the cultivars studied, in terms of yield and yield
components, Arian line and DPX genotype were identified as superior cultivars, and Kausar, Parsa and
Saba lines were identified as weak cultivars.

Conclusion: In general, the results obtained from this research showed that with the increase of stress
from the flowering stage to the pod bearing area, the yield and yield components decreased and showed a
decrease compared to the non-stressed condition. The non-stressed (normal) treatment with an average of
3134.40 kg had the highest economic yield and compared to the stress treatment after podding with an
average of 2765.85 kg, it produced 11.75% more yield, in other words, with increasing stress, yield The
grain has decreased. Among the studied cultivars, in terms of yield and yield components, Arian line and
DPX genotype were identified as superior cultivars, and Kausar, Parsa, and Saba lines were identified as
weak cultivars.

Keywords: Drought stress and DPX genotype, Economic yield, Resistant cultivars, Pod
production
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Table 1. Rainfall rate, annual evaporation rate, wind rate in the growing season (source: Ahar City Meteorology)
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Table 2. Characteristics of farm soil
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Table 3. Characteristics of studied soybean genotypes (source: Ahar City Agricultural Jahad)
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Table 5. Comparison of the average simple effects of studied traits for drought stress treatment and lines and cultivars

in soybean
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(5 4l 32 o

(e 55kS) golacil s Slae

(p5) maws aoly o w535 Slae

Plant dry weight (gr/plant) 1000 seed weight (gr) Economical yield (kg) Plant yield per unit area (g1)
(Jlog) 5 ol No stress (Normal) 2399a 143.89a 313440a 12.640a
RS T Stress after flowering 23.51775b 136.52b 2861.20b 12.20b
ot Bl e g Stress after podding 2323 131.23¢ 2765.85¢ 11.730c
Continuation of Table 5 - studied lines and varieties allas 5,90 ol )| o L ¥ — & Jgozr 4l
o - AefdpSis gy ) dp pabyy A ,-‘:f 033 Jm‘ me sl el Al a5 Sl daly 3 &g Slas
(g o 8 (6y (a5 5 (p,55L5) ) (2545) (o5 o
Sub Factor (Gegotype) Root length Plant dry weight ~ Seed weight in 1000 seed Economical Harvest  Strawand stubble  Plant yield per umt
(mm) (gr/plant) plant (gr/plant)  weight (gr) yield (kg) mndex (%) yield (kg) area (gr)
Ao Kosar Lie 39.05bc 546833¢g 5.64333¢ 128.65833h 1211.5h 39.316a 1869.91675¢ 9.27f
Lo Y Parsa Line 13.87583g 6.55833g 6.02667g 133 3gh 137133337¢ 3845 2194.83338¢ 10.03e
Lo ¥ Saba Line 33.1425F 7.14833¢ 597417g 133.00833gh 1402.08337g 38812 2210.33338¢ 10.02e
bl Y Atlasi Line 34 8175ef 17.56167f 9.775F 136.09167ef 2069.5f 37.319ab 3475.8335d 124
opanaSle Maximous 36.0875de 2043583f 10.55833f 135.16667F 2090.58325f 12134 4415 666754 12d
L17 L17 37.71917cd 26.72667¢ 11.3525de 137.16667¢ 3029.91675¢ 29.151e 7363.91626¢ 12.5¢d
Williams Williams 40.65083b 30.42667d 1481167¢c 139.91667d 3602.91675d 34.205¢d 6930.33325¢ 13.02¢
lolis o Saman Line 44.37083a 36.3725¢ 19.3825b 141.16667¢ 4035741675¢ 36.246abe 7136.66626b 13.75b
DPX DPX 45.42417a 39.6775b 19.25667b 142.08333be 47716 34.192bed 9182 33301b 13.8b
ol oY Arian Line 46.67333a 4543583a 22463332 145.58333a 5598.5835a 34.018cd 10858.832522 14272
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Table 6. Means comparison of evaluated traits under no stress, stress after flowering and stress after podding

s L glas)| el Job Gy pls olaws el yo &b ol oyl g 3, Slas
> 93 J _ .
(cm) (cm) (>2) (>2) () b Sigdse
Two-way interaction Plant height Pod length Number of pod Num_ber of seed Seed weight in Blol_oglcal
in plant in pod pod yield
FoS oY Kosar Line 18.18° 3.86™ 21.28™ 1.9 0.3k 3218k
Loyl oY Parsa Line 23.48% 4.23foh 17.68° 1.92 0.28' 3806 k
Lo oY Saba Line 29.63" 4,55¢ 20.08™ 2,03 0.341 3848k
quuol oY Atlasi Line 45,61Km 4.091K 29.18k 2.05' 0.34h 6203hi
L) i el ‘ ‘ v
(o) 25 0o ogopnSle Maximous 45.97¢ 4,199 33.98' 2.06' 0,360 6864h
No stress (Normal)
L17 L17 53.35" 4.49% 41.68" 2,110 0.37f" 11200ef
Williams Williams 60.444 4.594 43.589 2,110 0.397 11340e
obelw Y Saman Line 60.02% 5.09° 54.58¢ 2.29¢ 0.44% 12640d
DPX DPX 6.24¢de 5.19° 56.38° 2.29¢ 0.45¢% 15930bc
l')ﬁ)i Oﬂ\j Arian Line 74.06% 5.742 61.58% 2.39¢ 0.52° 18030a
FoS Y Kosar Line 18.37° 3.61" 19.88° 1.78 0.28' 3064k
Loyl Qﬂ Parsa Line 23.54 4.02KIm 17.28% 1.75' 0.31k 3528k
Lo oY Saba Line 29.14° 4.37¢ 19.88° 2.02' 0.381 3573k
(Y] iLi 33 ~ggkim 88! 01 360N ii
L;m,\lf o s ‘_(..l]c o Atlasi Line 45.33I 3.99 28.88 2.01! 0.36 5309ij
Stress after ogesnSle Maximous 45.76/ 4,12"k 33.681 2,00 0.4' 6457h
flowering L17 L17 52.9% 416"k 41.68" 2.72 0.49° 10180g
Williams Williams 60.25¢de 4.34¢f 43,68 2.66% 0.45% 10390fg
obelw Y Saman Line 59.8¢ 4.92° 54.68% 223" 0.49° 10680efg
DPX DPX 60.5%¢ 4.86° 56.48° 2.179 0.47¢ 13400d
l')ﬁ)i Oﬂ\j Arian Line 73.13° 5.83% 61.25° 2.33d 0.572 16190b
55 oY Kosar Line 17.96° 3.46" 20 167" 0.369" 2962k
Loyl oY Parsa Line 22.67" 3.91m 17.6° 1.65™ 0.39 3365k
Lo oY Saba Line 28.68° 4,261 20.18" 1.83¢ 0.36% 3417k
odbl Y Atlasi Line 45.26™ 3.88™ 29.084 1.83¢ 0.37f9ni 5125j
SO e G5 _
o ITOT senSle Maximous 458 4kim 33.88 1.84¢ 0.37fn 6197hi
Stress after podding
L17 L17 52.41 4.05KIm 41.6 2.65° 0.43¢ 9801g
Williams Williams 58.98f 4,28 43.9 1.55" 0.46% 9871g
Obebw (Y Saman Line 58.039 4.82° 54.9¢ 2.2f9 0.45% 102609
DPX DPX 60.26¢d 4.9 56.5¢ 2.169 0.47% 12530d
ol enY Avrian Line 73.22° 5.78° 61.75° 2.28° 0.53° 15150¢
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Table 7. Correlation of yield and yield components of evaluated traits in non-stressed (normal) conditions

] Y r ¥ & ¥ ¥ A 1 A\ " W T 1F &
Root length ey Jgb 1
Plant height ¥ aig gliy) 0.671* 1
mumber of leaves TS olasi 0.753* 0996+ 1
leaf surface F oy 0.761% 0974*¢ 0001** 1
Pod length 8 pli Jgb 067*  0801* 0364* 0816 1
x‘”";?;:f““‘ g pplisas 0872 0044+  000s 0075 086 1
N‘”"]’e’:;’i."*dm Valipalssas  0.774%  0016*  0951%  004%= 093 0061%* 1
Plaxt dry weight AdigSiiaiy 0775% 0068 0905  0994%*  086%  0094% 038 1
S*d;_':f’““ Tsppubas 8% 0920%%  0972% 0O71%* 089 0984 097 0985 1
Seedweightinpod  y. olg m jowlo gy 0.804% 0913  0930%+ 0927%  0.94%+ 0057+  0989%*  0953*  096** 1
1000 seed weight 1 ails Jl58 o33 O4ns  0886*  0842*  0835*  083*  0806* 0048**  (8358*  086*  0833** 1
Bilogieal el yy i qjlgualae  0773ms  0939%%  0983**  0968°* 089  0981**  0049** 0986 0.967** 0933  0§42* 1
Economicalield ¢ calesiloles  0775%  0037%F  0982%* 006  09%*  (084**  006%* 0088 008 (862** 0855* 0097+ 1
Harvest indess Wodly esle  06ns  0816°  079*  0797* 0309ns  074ms  065ms  0768°  0.665¢ 06ms  0632% 0738 07I5* 1
S“‘“’:‘i;“""le 1B Al pelrs sl 0791%  0938%F  099%t  097+%  09% 0092+ (0O067** 009  0086** 00585 0841* 0086** 0992% 0711 1
Flant yield per umt anly yo aigr oySlas
aea b 0.719% 0089 0064+ 008  076%  0.942%* 0006**  096*  0932%* 0885*  0883*  0926%* 0827% 0935+

ey e L [y Y g 70 Jlint pmaw )3 (gl dre a4 =k g

=and **: indicate significance at the probability level of 5% and 1%, respectively.
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Table 8. Yield correlation and yield components of evaluated traits under stress conditions after flowering

\ Y \s ¥ ] F ¥ A 1 1. 1" i i ¥ 18
Root length Vs Job 1
Plant height ¥ odig gl 0.673 1
ke oflesves ¥ Sy e 0757F 0968 1
leaf surface F S 0771F  0971%  (99% 1
Pod length 8ol Jsb 0658ms  079%  084® 04 1
““b;i;fl"‘di“ # aigy o plai olasd 0.823¢  095%*  099**  0988**  085* 1
N‘““"*:jmd = ¥ pli 1o alo o O4ns  0735*  069*  06fs  02ms  0.63ms 1
Plast dry weight A Sy 55 g 0.786*  0971%*  0995%  099% 084  099**  06ms |
Seed weight in plant 1 iy o aib o35 0.812%  0933% 0973 097%  089*  098**  03ns 008 1
Seed weizit in pod 1o ali o jo i o3 065ms  0937%*  0945*¢  091** 083 09 0.75 092+ 088** 1
1000 seed weight 1o Jl3m 035 066ms  095* 097188 095 0915*  095**  (6lms  096** 096  0936%* 1
Biclogieal yield Y Syl oy5lae 0778%  0943%  0977% 095  087F 097 067ms 098 095 0939+ 0957 1
Economical yield ¥ golusil o o 0.805% 093 0072 005% 001  0O078%  038ns  0.08%F  008%  0000%+  0060%* 0085 ]
Harvest index I il asls 0.2ns {0.6ns .5ns A.5ns . 2ns 40.5ns 0.751* -0.3ns A .4ns 039 042ns 05ns -0.4ns 1
5"“’:’3;‘""1& W Als e asles 0804 DO38% 0088 007*  088*  099%  06lns  099%  008%  0925%  096* 098 099%*  DOdns 1
Ph"'-“jj:“"“"“‘ W ghuuoly pdpeslec  066ns 0987 0967 0979% 075 094%™  0607F  0D68*  093F  0904%* 093 002 Q91  05Tns 093

Ao Gl [y 7Y 9 70 Jleas! pdaw )3 (g3 gime iy 4™ 4 *

=and **: Indicate significance at the probability level of 5% and 1%, respectively.
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Table 9. Yield correlation and yield components of evaluated traits under stress conditions after podding

1 Y T F 1) F ¥ A a 1. " v v \F I
Rootlength [RES 1
Plant height ¥ oaig glis,l 0.645ns 1
muzsber of leaves ¥ slasi 0742% 0965 1
leaf surface F oy g 0.747*  0072** 008 1
Pod length 8 pLs Jsb 064ns 08  084*  078% 1
N“‘“"::ﬁ“d B pageplichs 08%  0948%F  099% 098  085* 1
x“““’“:i“d By lipsdbsas 03885 05%as  062s  0544ms  04%ms  06lms 1
Plantdyweight A ggosispiy  0767*  0969%*  099%*  099% 0846 099**  0.5%ns 1
w;:f"“" Vaggewlay  0807F 00235 0971%  0066%  088%  008* (5ns 0098%= 1
5““:33"“" boplisegoab i 0731 087F  0927%  088* 088 002 0507ns  092%  (0927%* 1
1000 seed weight 1 il 3m 553 069ns  0972%=  098** 097 087+ 096** 0.543ns 008**  0069*  (093** 1
Biologieal vield v (iglpnaflee  0763% 00475  098*  0095%  086* 007** 0625ns 0098%*  00956%*  096**  0.068%* |
Economical yield  yp oolsilocles 079% 093 096%  005*=  0906** 097%= 0.353ns 007%*  0984** 096 0077+  09§** 1
Harvest index V¥ il y ol 0116ns  045ns  043ns  D4lns  D06ns Odns  06Ilns  Odns 024ns  028ns -031ns 043ns  027ns 1
5"“':’:;““’]"‘ WAl gelrasles 0795 0036%* 008%™  097*  087*  009%* (062ns 0989%* 098  094% 0076  007%* 098 033 1
Flant yield per sy o gy e Slas
nit area ” 065ns  0086* 0077%% 0086*  0794* 006** 0568ns 008**  004% 086+  0076%  004%  003**  043ms  006%*
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#and **: indicate significance at the probability level of 5% and 1%, respectively.

s e g bl 4556 i 1 5] sl
Bel Sy sl s4§9} 2 'DLJ Sl ‘PLJ J}'o sd\;‘y &LOJ)I Slaw
OMB S5elgm 3,Sles g plo 2 0 &l je plo
W05 oanlino dopd Vg 0 sl polaw 3 (g)b xe
M Ao 4y 2AS Ao 5l i )l L
bylys 4 caws g axdl yials 5 Sles (linl 5 0, Sles
b (Jlop) i g sled 0y Lt alS 25 g

5 S5 ot
i) lio i J (S5 5) ol 1556 o
Sid 59 pls > ab ol pls Job oSy pdaw iy
«Soiedom 2, as s i ig pls > Al 5g Wiy
ol oo paw anlg 0 wg 0,Sles g (golaidl 5 Slas
i)l 2590 Slio &S L5 1 (Y g pB)l) (23,9818
2929 Jwoyd ) 9 [A) JL~>| C?Ia"" 3 d)b(_g;*" R



AIAN

odalcandd gl olol p Cpiored ol oad lacuig) oyl
S dwd dw ) (w0 3590 pB)l g LY Ol 0
odbl (2Y) posoke Bl dluo g Lojl 395) (0599
oY) 002 P8l g (L17 g 9 rge (Slo syl
(Williams g5 5 DPX  cuwigis oyl eyl

Sl s plo 5 oole o ail;yb ol 5305 05 Jioeiler i s Jom)

VEY Gl /FA oyless /o33l Js [ 2ly5 kS oMol doliiangsy

\) Ll 5 Slee O3 i r°)§9'l"5 YIYY/Y- u»islm
0SSl b 20OME Sl am il Hlesd 4 s g il

W5 1y e ,Skes hoyd VYD 5,5k YYSO/AD
ausly il alb o)Sles i3 li8l b Shle 4 o)

DS Glmed il g 3les il adlaesyge B G
9 e Bl pleea DPX cuigy 5 o)l oY 2 Sdee
19548 g Sl s Y lssa Lo g Ll isS lagyY

ol (b @l g (655ldS Gl JS 50 (lge I
ly imgg ol el sl atlofl Slge oS By ol
g ge ()18 g S5 K>S wal

Sy 5 Loy Sl 4 el was alls
Al ooy 40w )3 ) (gl LDy 093 b (90
dge ge3S g 39290 (M polic g 3lge 5 (Jaes Ll
0, Sles inli8l el g 00)S odlaiwl sl g0 4y il

&l

Akhter, M., & Sneller, C. (1996). Yield and yield components of early maturing soybean genotypes in the
mid-south. Crop science, 36(4), 877-882.

Ali, M. A., Abbas, A., Niaz, S., Zulkiffal, M., & Ali, S. (2009). Morpho-physiological criteria for drought
tolerance in sorghum (Sorghum bicolor) at seedling and post-anthesis stages. Int J Agric Biol, 11(6),
674-680.

Amiri, S., Rafiee, M., Daneshian, J., & Khorgamy, A. (2022). Effect of drought stress on morphological
and biochemical characteristics of soybean genotypes in the second crop. Iranian Journal of Field
Crop Science, 53(2), 45-55.

Anda, A., Simon, B., Sods, G., Teixeira da Silva, J. A., & Kucserka, T. (2019). Crop-water relation and
production of two soybean varieties under different water supplies. Theoretical and Applied
Climatology, 137, 1515-1528.

Arshad, M., Ali, N., & Ghafoor, A. (2006). Character correlation and path coefficient in soybean Glycine
max (L.) Merrill. Pakistan Journal of Botany, 38(1), 121.

Asl, K., Mazaheri, D., & Peighambari, S. (2003). Effect of four irrigation intervals on the seed yield and
quantitive characteristics of sunflower cultivars. Iranian Journal Agricultural Science, 34, 293-301.
Ayub, K., Mir, H., & Amjad, K. (2000). Heritability and interrelationship among yield determining

components of soybean varieties. Pakistan Journal of Agricultural Research, 16(1), 5-8.

Bangar, N., Mukhekar, G., Lad, D., & Mukhekar, D. (2003). Genetic variability, correlation and
regression studies in soybean. Journal of Maharashtra Agricultural Universities (India).

Bihamta, M., Shirkavand, M., Hasanpour, J., & Afzalifar, A. (2018). Evaluation of durum wheat
genotypes under normal irrigation and drought stress conditions. Journal of Crop Breeding, 9(24),
119-136.

Bizeti, H. S., Carvalho, C. G. P. d., Souza, J. R. P. d., & Destro, D. (2004). Path analysis under
multicollinearity in soybean. Brazilian archives of biology and technology, 47, 669-676.

Bolat, 1., Dikilitas, M., Ercisli, S., IKinci, A., & Tonkaz, T. (2014). The effect of water stress on some
morphological, physiological, and biochemical characteristics and bud success on apple and quince
rootstocks. The Scientific World Journal, 2014.

Boyer, J., & Westgate, M. (2004). Grain yields with limited water. Journal of Experimental Botany,
55(407), 2385-2394.

Brock, R. (1977). Prospects and perspectives in mutation breeding. Genetic diversity in plants, 117-132.

Cruz de Carvalho, M. H. (2008). Drought stress and reactive oxygen species: production, scavenging and
signaling. Plant signaling & behavior, 3(3), 156-165.

Desclaux, D., Huynh, T. T., & Roumet, P. (2000). Identification of soybean plant characteristics that
indicate the timing of drought stress. Crop science, 40(3), 716-722.

Farshadfar, E., Poursiahbidi, M. M., & Abooghadareh, A. P. (2012). Repeatability of drought tolerance
indices in bread wheat genotypes. International Journal of Agriculture and Crop Sciences, 4(13), 891-
903.

Fotokian, M. H. (2012). Study of heritability, path and factor analysis. Y , gl cl); pole jeisls—cael); zl5(4).

Gang, D. R., Wang, J., Dudareva, N., Nam, K. H., Simon, J. E., Lewinsohn, E., & Pichersky, E. (2001).
An investigation of the storage and biosynthesis of phenylpropenes in sweet basil. Plant physiology,
125(2), 539-555.

Guimarées-Dias, F., Neves-Borges, A. C., Viana, A. A. B., Mesquita, R. O., Romano, E., Grossi-de-S4,
M. d. F., ... Alves-Ferreira, M. (2012). Expression analysis in response to drought stress in soybean:
Shedding light on the regulation of metabolic pathway genes. Genetics and Molecular Biology, 35,
222-232.



Sl i o g o3ke o el b w208 005 il s i J3)
\ay by isutsel sl g pl6)l o Shae slipl g 5,Skae o bailgy 2 )lul sk 50

Hlavacova, M., Klem, K., Rapantova, B., Novotna, K., Urban, O., Hlavinka, P., . . . Pohankova, E.
(2018). Interactive effects of high temperature and drought stress during stem elongation, anthesis and
early grain filling on the yield formation and photosynthesis of winter wheat. Field Crops Research,
221, 182-195.

Igbal, S., Mahmood, T., Ali, M., Anwar, M., & Sarwar, M. (2003). Path coefficient analysis in different
genotypes of soybean (Glycine max (L) Merril). Pakistan Journal of Biological Sciences (Pakistan).

Jabereldar, A. A., El Naim, A. M., Abdalla, A. A., & Dagash, Y. M. (2017). Effect of water stress on
yield and water use efficiency of sorghum (Sorghum bicolor L. Moench) in semi-arid environment.
International Journal of Agriculture and Forestry, 7(1), 1-6.

Kamrava, S., Babaeian Jolodar, N., & Bagheri, N. (2017). Evaluation of drought stress on chlorophyll and
proline traits in soybean genotypes. Journal of Crop Breeding, 9(23), 95-104.

Karimi, R., Hadi, H., & Tajbakhsh Shishavan, M. (2016). Exploring the possibility of reducing deficit
water stress damage on yield of forage sorghum by foliar application of salicylic acid and zinc
sulphate. Journal of Crops Improvement, 18(2), 507-520.

Kohkan, H., Mohammadi, A., Alishah, O., & Hezarjaribi, E. (2015). Study on relationships among yield
and some agronomic traits using Path Coefficient analysis in Pure lines Soybean. Applied Field Crops
Research, 28(106), 29-36.

Kumudini, S., Hume, D., & Chu, G. (2002). Genetic improvement in short-season soybeans: II. Nitrogen
accumulation, remobilization, and partitioning. Crop science, 42(1), 141-145.

Liu, F., Andersen, M. N., & Jensen, C. R. (2004). Root signal controls pod growth in drought-stressed
soybean during the critical, abortion-sensitive phase of pod development. Field Crops Research, 85(2-
3), 159-166.

Maleki, A., Naderi, A., Naseri, R., Fathi, A., Bahamin, S., & Maleki, R. (2013). Physiological
performance of soybean cultivars under drought stress. Bulletin of Environment, Pharmacology and
Life Sciences, 2(6), 38-44.

Manavalan, L. P., Guttikonda, S. K., Phan Tran, L.-S., & Nguyen, H. T. (2009). Physiological and
molecular approaches to improve drought resistance in soybean. Plant and cell physiology, 50(7),
1260-1276.

Masoudi, B., Bihamta, M., Babaei, H., & Peyghambari, S. (2009). Evaluation of genetic diversity for
agronomic, morphological and phenological traits in soybean. Seed and plant.

Masoumi, H., Darvish, F., Daneshian, J., Normohammadi, G., & Habibi, D. (2011). Effects of water
deficit stress on seed yield and antioxidants content in soybean (Glycine max L.) cultivars. Afr. J.
Agric. Res, 6(5), 1209-1218.

Mazaherilaghab, H., Nori, F., Zare-Abyane, H., & Vafaei, H. (2001). Effect of final irrigation on
important traits of three varieties of sunflower in dry land farming. Journal of Agricultural Research,
1, 41-44.

Menezes, C., Saldanha, D., Santos, C., Andrade, L., Jilio, M. M., Portugal, A., & Tardin, F. (2015).
Evaluation of grain yield in sorghum hybrids under water stress. Genetics and Molecular Research,
14(4), 12675-12683.

Miransari, M., Riahi, H., Eftekhar, F., Minaie, A., & Smith, D. (2013). Improving soybean (Glycine max
L.) N 2 fixation under stress. Journal of Plant Growth Regulation, 32, 909-921.

Munns, R., Greenway, H., Delane, R., & GIBBS, J. (1982). lon concentration and carbohydrate status of
the elongating leaf tissue 4 Hordeum vulgare growing at high external NaCl: Il. CAUSE OF THE
GROWTH REDUCTION. Journal of Experimental Botany, 33(4), 574-583.

Namdari, M., & Mahmoodi, S. (2013). Evaluation of grain yield and yield components in intercropping of
dwarf and tall cultivars of soybean (Glycine max L.). Iranian Journal of Crop Sciences, 15(1).

Narjesi, V., Zeinali Khangah, H., & Zali, A. (2008). Evaluation of genetic diversity for agronomic,
morphological and phenological traits in Soybean. Journal of Science and Technology of Agriculture
and Natural Resources, 41, 227-235.

Navabpour, S., Hezarjaribi, E., & Mazandarani, A. (2017). Evaluation of drought stress effects on
important agronomic traits, protein and oil content of soybean genotypes. Environmental Stresses in
Crop Sciences, 10(4), 491-503.

Nilahayati, N., Nazimah, N., Handayani, R. S., Syahputra, J., & Rizky, M. (2022). Agronomic diversity
of several soybean putative mutant lines resulting from gamma-rays irradiation in M6 generation.
Nusantara Bioscience, 14(1).

Ohashi, Y., Saneoka, H., & Fujita, K. (2000). Effect of water stress on growth, photosynthesis, and
photoassimilate translocation in soybean and tropical pasture legume siratro. Soil Science and Plant
Nutrition, 46(2), 417-425.

Pazouki, H., Sarai Tabrizi, M., & Babazadeh, H. (2021). Evaluating the Effects of Run off on Khadijeh
Khatoun Basin Using MPSIAC Model. Journal of Environmental Science and Technology, 23(2), 87-
102.

Pedersen, P., & Lauer, J. G. (2004). Response of soybean yield components to management system and
planting date. Agronomy Journal, 96(5), 1372-1381.



Sl i o g (3ls o il b pube 208 008 (i5ler b (e Jgw)
\OY VY e IFA o)l [omasls Jlo /ely; olalS oMol ackiings,

Peghambi, S. A., Khani, M. T., Babaei, H. R., & Alipour, H. (2017). Evaluation of tolerance to water
deficit stress in diverse soybean genotypes. Iranian Journal of Field Crop Science, 48(4), 933-943.
Pourmousavi, S., Galavi, M., DANESHIAN, J., Ghanbari, A., & BASIRANI, N. (2007). Effects of
drought stress and manure on leaf relative water content, cell membrane stability and leaf chlorophyll

content in soybean (Glycine max).

Rafiee, M. (2014). Corn: proceeding. In: Sarva Press.

RAHI, A. R., Najafi Zarini, H., Ranjbar, G., & Ghajar Spanlou, M. (2019). Evaluation of tolerance of
some soybean genotypes to drought stress. Journal of Crop Breeding, 11(32), 100-115.

Rezaizad, A. (1999). An investigation on genetic diversity in soybean cultivars. MSc thesis. Department
of Agronomy and Plant Breeding, College of ...,

Rostami Ajirloo, A., Asgharipour, M., Ghanbari, A., Joudi, M., & Khoramivafa, M. (2019). Simulation
the effect of climate change on growth period and yield of three hybrids of maize (Zea mays) under
low irrigation conditions (case study: Moghan plain). Iranian Journal of Field Crops Research, 17(1),
141-155.

Sadeghi, L., Rafiee, M., & Daneshian, J. (2021). Effect of drought stress and aerosols on yield and some
physiological traits of soybean (Glysine max L.). Journal of Plant Process and Function, 10(41), 263-
278.

Sadeghzadeh-Ahari, D., Hassandokht, M. R., Kashi, A. K., & Amri, A. (2016). Effect of drought stress on
some agronomical and physiological traits of Iranian fenugreek landraces. Journal of Arid Biome,
6(1), 95-101.

Soleymanifard, A., Mojaddam, M., Lack, S., & Alavifazel, M. (2022). Effect of Azotobacter
Chroococcum and Nitrogen Fertilization on Some Morphophysiological Traits, Grain Yield, and
Nitrogen Use Efficiency of Safflower Genotypes in Rainfed Conditions. Communications in Soil
Science and Plant Analysis, 53(6), 773-792.

Tajbakhsh, M., & Mohammadzadeh, S. (2016). The effect of priming and leaf spraying on growth criteria
and qualitative and quantitative yield of corn (zea mays L.). Research in Field Crop Journal, 3(2), 76-
87.

TAJIK, K. M., Alahdadi, 1., Daneshian, J., & Armandpisheh, O. (2011). Evaluating effect of biofertilizer
on nodulation and soybean (glycine max 1) plants growth characteristics under water deficit stress of
seed.

Yahoueian, S. H., Bihamta, M., & Mohammadi Bazargani, M. (2018). Study in Effects of drought stress
on yield, yield components and some important physiological traits in soybean genotypes. lranian
Journal of Field Crop Science, 49(3), 99-108.

ZARE, M., ZEINALI, K. H., & Daneshian, J. (2004). An evaluation of tolerance of some soybean
genotypes to drought stress.

Zeid, 1., & Shedeed, Z. (2006). Response of alfalfa to putrescine treatment under drought stress. Biologia
plantarum, 50, 635-640.



