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Table 1. Name and origin of soybean genotypes in the experiment

3y D) e 3y D) e ) D) e
Genotype origin Genotype origin Genotype origin

1 Delsoy4210  USAK, T 8 Wisckonsin USAK, T 15 Manokin USAK, ,.T
2 LD3 Chin. 9 Williams USAK, T 16 HobbitxWilliams IR.o1 !
3 L11 IR. ! 10 Hamillton USAK, T 17 Collombus xWilliams IR.o1 !
4 Linford USAK T 11 RonakxWilliams IR.ol,! 18 CollombusxWilliams82  IR. a1,
5 Clean USAK T 12 KW506xWilliams  IR.ul 19 Clarck x Hobbit IR.o1 !
6 M4 IR. ! 13 DaivisxWilliams IR0,

7 Zalta Zalha YUg. s 5LE s, 14 SRF x T3 IRl 1
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Table 2. Monthly mean value of precipitation, temperature, and relative humidity in agricultre karaj station in 2005

Los J8lu> Ls ST " 8>
Month o (sl ,fs-i ) (sl ,fsi - y3) (Fashe) Al Oe i::}j) (1009 by 51
Min temp (°C) Max temp (°C) Precipitation (mm) Min.RH (%) Max.RH (%)
May g 12 26 3.7 25.0 69.6
Jun. sl = 17 31 2.1 21.1 63.5
Jul. 5 19 36 0 18.9 61.2
Aug. sl e 20 36 0 20.5 63.9
Sep. JURS 15 32 0 22.2 74.9
Oct. o 12 29 0 22.8 7.7
Nov. olT 5 16 0 39.7 81.0

Sl oLyl 6l m L e LS Sleslecul
st bo3T S o 5Oy Oloj 55 (il 5 (s
5 Sy Slis 5 Ol Bslas 5 b 4 olS 28
e s iz 8513 o5l 35 s ails 3 Shee 51
oLS S 055 4 OOE Ujg Lo dlomn L (55 0,4
L c—ils 5 ,exL& o (Pourmousavi et al., 2009)
L 5,55 5 ol S 055 45 415 05 et
2 s Sles 4 b gy o s (05T paz 5l
o 33l 5ob 4 5y 0 8 a5 2lesT o 8
5 om0 Ol e S lel it o&ws Sl osliul Ly
s Sl aleT O ST a gladils s
i a5 Lagn Y 5 plsl e 5 ol
Hostiwl Lo ol (o)Ll 4 s St s
SRS gl astLa s bl 5 gla et L
ol (b yra yyse 5 phd o g )L i slaS
1978)

¢ —= 4&— (Fisher  and  Maurer,

SI =1—(Ys/Yp)

SSI =[1—(Ys/Y p)]/SI

Tol = (Yp-Ys)
Mp=(Yp+Ys)/2
GMP = (Yp.Ys)"?
STI = (Yp.Ys) /(Y p)?
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Table 3. Mean characteristics of soybean genotype in water defifcit stress treatment

33 e sluas

kﬁT‘.S‘_,;;: gy} O M gl ol Lm,f;l.\,: u,{tus)i L sl ) M s wls sl Qs Hlm 05 als s Slhes o904 oLa Sl e ls
SaPasl
Water deficit Genotype 1th.Pod distance No. of Plant No. of Pgd.m'2 Seed.Pod™ 1000.seed.wt Seed yield Productivity HI (%)
(mm evaporation) (cm) nodes height branch (9) (kg.ha™) index (%)
(cm)

50 14.035 16.65 a 73.6a 3.684a 962.3 a 2.475 129.068 2433 a 79.38a 47.763

100 13.175 14.75b 63.7b 2.982b 7156b 2.46 137.007 1729 b 78.05a 47.768

150 14.018 13.98 ¢ 57.2¢ 2.965b 618.5¢ 2.382 123.975 1390 ¢ 76.34b 45,754
Delsoy 4210 15.1 b-e 16.2 abc 67.7 ab 34 a-d 658.3 ¢ 24 a-f 130.1 bed 1958 abc 76.1 c-f 78.6 a-e
LD3 11.8fg 12.7 fg 58.7 bc 33a-e 639.2¢ 2.3efg 1437 a 1842 bed 80.2 ab 55.8a
L11 15.9 abc 16.6 ab 65.9 ab 3.2af 905.4 ab 2.6ab 125.2 de 2221a 79.5 abc 48.3 b-e
Linford 11649 15.8 a-d 727a 42a 9814 a 2.4 af 1455a 2013 abc 779 a-e 46.5 b-f
Clean 13.8 c-g 15.3 a-d 71.0ab 3.1b-f 675.3¢ 2.5 abc 137.9 abc 2192 ab 77.7 a-f 48.1 b-e
M4 12.7d-g 15.8 a-d 68.2 ab 42a 704.1 bc 2.3d-g 146.7 a 1761 cd 78.2 a-e 53.1ab
Zalta Zalha 14.8 b-f 14.0d-g 60.2abc  3.0c-f 669.4c 2.4 b-f 132.1 bed 1846 bed 76.9 b-f 44.8 c-f
Wisconsin 11.3¢9 13.4 efg 62.2 ab 4.1ab 847.9 abc 25af 140.5 ab 1869 a-d 80.5a 50.1 abc
Williams 12.1 efg 15.1 b-e 60.6abc 3.4 a-d 688.2 bc 25a-d 131.1 bed 1807 cd 79.4 abc 45.9 b-f
Hamilton 1109 1249 47.7¢c 3.5abc 633.2¢c 25a-e 1484 a 1564 d 78.5a-e 49.1a-e
Ronak x Williams 12.3 efg 14.6 cde 59.1 bc 2.8 cf 818.1 abc 219 1214 a 1856 bcd 77.8 a-f 48.5 a-e
KWS506 x Williams 188a 15.8 a-d 71.0ab 2.3 ef 700.1 be 2.4 a-f 117.0e 1650 cd 743 f 43.2 cf
Davis x Williams 15.8 abc 15.6 a-d 59.9abc  3.7abc 673.9¢c 25af 123.5de 1568 d 75.8 def 405f
SRF x T3 17.0 abc 170a 67.2ab 3.5abc 821.7 abc 26af 100.1f 1588 d 75.1ef 418 ef
Manokin 13.7 c-g 14.4 c-f 70.0 ab 33a-e 771.2 abc 26a 130.7 bed 1963 abc 78.7 a-d 49.4 a-d
Hobbit x Williams 15.4 bed 15.1a-d 70.1ab 2.3 ef 699.8 bc 2.6 abc 126.8 de 1984 abc 79.1a-d 47.6 b-f
Collombus x Williams 13.2¢c-g 16.6 ab 728a 22f 911.8 ab 2.2fg 117.3¢ 1974 abc 75.7 def 42.1 def
Collombus x Williams82 12.6 d-g 15.8 a-d 65.2 ab 2.7 c-f 9524 a 24 c-f 123.2 de 1593 d 79.7 ab 449 c-f
Clark x Hobbit 12.3 efg 14.9 b-e 61.9 ab 2.4 def 792.2 abc 2.4 a-f 129.2 cd 1918 a-d 79.1a-d 46.6 b-f

Means in coulumn and treatements followed by similar letter(s) are not significantly different at 5% probability level, using LSD Test
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Table 4 .- Interaction effect of water deficit stress and genotype on seed.m?, oil and protein percent in soybean

oS5 cfj:,:)“;b;l.w &ls 29,y Ol &ls 5B 5 Ol
Seed.m™ Oil content (%) Protein content (%)
Genotype ol )T b B AE S Sl )T b i LAs i Sl o)l g A5 Lld A
Irrigation Irrigation Irrigation
normal mild severe normal mild severe normal mild severe
Delsoy 4210 2157 ¢-n 1303 n-r 1315 n-r 23.7 b-f 23.4 c-l 23.1d-n 34.4 a-i 33.9 a-j 33.3a-m
LD3 1241 n-r 1990 c-p 930r 23.8 a-e 22.71i-p 23.2d-n 31.11-q 34.4 a-i 33.8a-k
L11 3236 a 2418 a-k 1554 k-r 229fn 23.7 b-f 22.4m-p 333a-m 315j-q 34.1a-j
Linford 2808 a-e 2787 a-f 1658 j-r 22.7h-p 23.6 b-g 234 c-l 35.3abc  344a-i 34.0a-j
Clean 1934 d-q 1965 c-p 1330 m-r 23.3 c-l 23.2¢c-m 23.1d-n 33.8a-k 351la-e 33.7 a-k
M4 2259 b-m 1504 k-r 1149 o-r 233c-m  23e-n 229f-0 34.2 a-i 35.0 a-e 35.1a-d
Zalta Zalha 2734 a-g 1284 n-r 932r 23.4 c-l 23.1d-n 22.6 j-p 339 a9 34.6 a-i 34.2 a-i
Wisconsin 1837 g-r 2663 a-h 1862 f-r 24.7 a 23.6 b-g 234 c-l 29.1q 31.2k-q 33.1b-m
Williams 2268 b-1 1073 par 1926 d-q 24.1 abc 23.6 b-g 22.8 g-0 3229gp 324e-0 34.5 a-i
Hamilton 1629 j-r 1616 j-r 1490 k-r 24.1 abc 23.2¢c-m 24.4 ab 33.1c-n 357ab 33.5a-l
Ronak x Williams 2056 c-0 2082 c-o0 1071 par 23.5 ¢+ 23.1d-n 2251-p 34.3 a-i 34.7 a-g 35.9a
KW506 x Williams 2663 a-h 1007 gr 1616 j-r 23.6 b-h 23.3c-l 22.8¢g-0 30.5n-g 30.8m-q 32.1i-p
Davis x Williams 2055 c-0 1407 I-r 1432 I-r 23.4 c-k 226 j-p 22.3 nop 32.3fp 34.5 a-i 34.6 a-h
SRF x T3 2165 c-n 1988 c-p 1766 h-r 23.5 b-i 23.7 b-g 23.9ad 34.3 a-i 30.1 opq 29.8 pq
Manokin 2609 a-i 1624 j-r 1827 g-r 23.5 ¢ 23.1d-n 23.3¢c-m 321hp 343ai 33.2b-m
Hobbit x Williams 2873 abc 1437 I-r 1195 o-r 23.2¢-m 23.1d-n 22.1 0p 3229g-p 329cn 34.7 a-g
Collombus x Williams 2859 a-d 1432 I-r 1809 g-r 22.6 j-p 23.7b-g 22.6 j-p 34.4 a-i 32.7d-n 35.0 a-e
Collombus x Williams82 3123 ab 1919 e-q 1706 i-r 23.1d-n 22.6 k-p 219p 335al 35.3 abc 34.8 a-f
Clark x Hobbit 2520 a-j 1721 i-r 1440 I-r 22.6 j-p 23.2c-m 22.8 f-0 33.9 a-j 32.9 ¢-n 33.3a-m

JJ)u;6,1;@;,,u;u);@du;>lcb)>LSD 05031 ol Aizd &5 2s g o (6113 45T (65le s D52 2 3
Means in coulumn and treatements followed by similar letter(s) are not significantly different at 5% probability level, using LSD Test
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Table 5. Average reduction rate in plant characteristics of soybean genotypes in water deficit stress treatments

- AR Ol
ol LT L i :}JM; e A S5

Ll
_— _ Normal Mild Red. r.ate " Severe .Red' rate
Plant characteristics S Sliv s medium in severe

irrigation stress stress
stress (%) stress (%)
1th pod dis. (cm) O sl dols 14.035 13.175 -6.125 14.018 -0.121
Plant height (cm) S plis 73.596 63.702 -13.445 57.228 -22.240
No. of nodes o 8 sldas 16.649 14.754 -11.380 13.982 -16.019
Inter node dis. (cm) s S0ke alols 4.445 4.299 -3.287 4.241 -4.589
No. of Branch Lo sl 3.684 2.982 -19.048 2.965 -19.517
1000.Seed.wt (g) 4ls 158 0 129.068 137.007 6.151 123.975 -3.946
Pod.m? gres oM 962306 715537  -25.644  618.447 -35.733
Seed.m™ @ s dlsslas 2369.773 1748.335 -26.226  1474.103 -37.796
Seed.Pod™ e 3 4l sl 2474 2.457 -0.703 2.383 -3.678
Seed yield (kg.ha™) alss Skee  2433.187 1728.947 -28.943  1390.351 -42.859
HI (%) Csls ey 47.766 47.764 -0.004 45.749 -4.233
Productivity index

(%) G302 oo 79.374 78.040 -1.680 76.345 -3.816
Oil content (%) [HERESS: 23.437 23.242 -0.832 22.928 -2.172

Protein content (%) G13 Sy 33.039 33.498 -1.390 33.832 2.4
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Table 6. Simple correlation coeffients between soybean plant characteristics in non-stress and water deficit

stress treatments

1 2 3 4 5 6 7 8 9
Plant height Gyppli,l 2 0.321*
No. of nodes sles S sl 3 0.357** 0.809**
Inter node dis. Sladwt 4 0.061 0.380** -0.145
No. of Branch sl 50 -0.307* 0164  0.247 -0.014

1000.Seed.wt als oz 6 -0.496** 0.034
Pod.m™ @i Neslas 7 0106 0.589**
Seed.m™ e oksls 8 -0.039 0.630%*
Seed.pod™ O s odals 9 0158 0.325%
Seed yield

-0.247  0.224 0.242

0.604** 0.165 0.356**-0.036

0.605** 0.232 0.374** .0170 .961**0
0.170  0.312* 0.180 0.180 0.186
45 Sle 10 0.038 0.627** 0.531** 0.280* 0.289* 0.158 0.631** 0.648** 0.288*

0.431**

*and **: Significant at 5% and 1% probability levels, respectively
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Table 7. Simple correlation coeffients between soybean yield in medium stress treatment and succeptiblity

and tolerance indices

1 2 3 4 5 6
2 Y100 Lege i3 Slae 0377

3 ssl 5 4l _asls 0.718%% 0,364

4 STI U5 Jes asls 0.848%%  0.796%*  0.260

5 MP s Sl 0.920%%  0.710%% 0392 0.982%*

6 TOL e asls 0.837%% 0,191 0.976%*  0.429 0.556*

7 GMP Gpe e oin Sl 0.875%%  0.778%* 0299 0.993**  0.995** 0.468*

*and **: Significant at 5% and 1% probability levels, respectively

M)Jd{i}@dhb\c}h.ﬂ)a)l:gu\hjl;4{:**3*

o 5 Sl (slaasls s s 25 Lol 5 jlad 55 b g @l 5 Shas w05l Stewas ol A Jgdr
Table 8. Simple correlation coeffient between soybean yield in severe stress treatment and succeptiblity and

tolerance indices

2 3 4 5 6

2 Y150 Wk 5 s s Shs 0.267

3 ssl A & b s ls 0.672%% -0.527%

4 STI L5 & et ez ls 0.810%% 0.775%*  0.122

5 MP Sos0 Sle 0.913%% 0.638** 0314 0.976**

6 TOL Joss Lasls 0.859%% -0.263  0.952** 0,399 0.575%*

7 GMP S50 poin S0ke 0.823%* 0.766** 0.139 0.998** 0.983** 0.417

*and **: Significant at 5% and 1% probability levels, respectively
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Table 9. Seed yield and succeptilibity and tolerance indicies of soybean genotype in normal and medium water stress treatments

A s AJ_Q.; 15 s Shas .LA‘,); sela sela S s Sl
G555 ol 5 45, g s =5 e Sl 45 Jo 45 Gosere B s ) s 5
o sl g Ses iy g oot
Yield in
normal Yield in mid. Red rate
Genotype . Rank 1, Rank in seed SSI Rank STI Rank MP Rank Tol Rank GMP Rank
irr. stress (kg.ha™) .
(kg.hal) yield (%)
1  Delsoy4210 2769 4 1628 10 -41.22 1.424 18 0.761 11 2199 8 1142 18 2123 8
2 LD3 2558 9 1553 15 -39.31 1.358 16 0.671 12 2056 12 1006 15 1993 12
3 L1 2992 1 2011 3 -32.78 1.132 10 1.016 1 2501 1 981 13 2453 1
4  Linford 2906 2 1742 9 -40.06 1.384 17 0.855 5 2324 4 1164 19 2250
5 Clean 2903 3 1861 6 -35.89 1.240 13 0.913 2 2382 2 1042 16 2324 2
6 M4 2283 12 1533 17 -32.85 1.135 11 0.591 14 1908 14 750 9 1871 14
7  Zalta Zalha 2628 7 1628 11 -38.05 1.315 15 0.722 9 2128 10 1000 14 2068 9
8  Wisconsin 2422 11 1983 4 -18.12 0.626 6 0.811 6 2203 7 439 6 2192 6
9  Williams 2025 16 1811 7 -10.56 0.365 3 0.619 13 1918 13 214 2 1915 13
10 Hamilton 1875 18 1542 16 -17.78 0.614 5 0.488 18 1708 18 333 5 1700 18
11 RonakxWilliams 2628 8 1808 8 -31.18 1.077 9 0.803 7 2218 6 819 12 2180 7
12 KW506xWilliams 2228 13 1425 18 -36.03 1.245 14 0.536 15 1826 15 803 11 1782 15
13 DavisxWilliams 1889 17 1628 12 -13.82 0.478 4 0.519 17 1758 17 261 4 1753 17
14 SRFxT3 1778 19 1622 13 -8.75 0.302 1 0.487 19 1700 19 156 1 1698 19
15 Manokin 2175 15 1956 5 -10.09 0.349 2 0.718 10 2065 11 219 3 2062 10
16  HobbitxWilliams 2547 10 2075 1 -18.54 0.641 7 0.893 4 2311 5 472 7 2299 4
17  CollombusxWilliams 2664 6 2017 2 -24.30 0.839 8 0.907 3 2340 3 647 8 2318 3
18  CollombusxWilliams82 2217 14 1422 19 -35.84 1.238 12 0.532 16 1819 16 794 10 1776 16
19 Clark x Hobbit 2744 5 1606 14 -41.50 1.434 19 0.744 8 2175 9 1139 17 2099 11
(51=0.289) Al e IYAS i AT s
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Table 10. Seed yield and succeptilibity and tolerance indicies of soybean genotype in normal and severe water stress treatments

L oS g s o s e e .
85 okl 5 45 s 45y als > Shee w\»’ 45y Jw 45, s 45 e 45 e )
< sl S5 A5 e S50
e
Genotype i Rank iress Rank |_n seed SSI Rank STI Rank MP Rank Tol Rank GMP Rank
(kg.hah) (kg.hat) yield (%)
1 Delsoy4210 2769 4 1478 5 -46.64 1.088 11 0.691 3 2149 3 1217 11 1836 9
2 LD3 2558 9 1414 7 -44.73 1.044 10 0.611 7 1939 10 417 2 2229 2
3 L1 2992 1 1661 3 -44.48 1.038 9 0.839 2 1986 6 1222 12 1830 10
4 Linford 2906 2 1392 9 -52.10 1.216 17 0.683 4 1953 9 1422 17 1705 14
5 Clean 2903 3 1811 1 -37.61 0.877 7 0.888 1 2326 2 1342 15 1819 11
6 M4 2283 12 1467 6 -35.77 0.835 5 0.566 10 1539 19 1331 14 1499 19
7  Zalta Zalha 2628 7 1283 13 -51.16 1.194 16 0.570 9 1575 17 1144 10 1956 6
8  Wisconsin 2422 11 1200 16 -50.46 1.177 15 0.491 14 1875 12 817 5 1791 12
9  Williams 2025 16 1583 4 -21.81 0.509 2 0.542 12 2074 5 1497 18 1700 15
10 Hamilton 1875 18 1275 14 -32.00 0.747 4 0.404 17 1678 16 1514 19 1962 5
11  RonakxWilliams 2628 8 1131 19 -56.98 1.329 19 0.502 13 1956 8 600 6 2293 1
12 KW506xWilliams 2228 13 1297 12 -41.77 0.975 8 0.488 15 2124 4 931 7 1724 13
13 DavisxWilliams 1889 17 1189 17 -37.06 0.865 6 0.379 19 1967 7 442 3 1902 7
14 SRFxT3 1778 19 1364 10 -23.28 0.543 3 0.410 18 1804 14 1344 16 1557 17
15 Manokin 2175 15 1758 2 -19.16 0.447 1 0.646 6 1811 13 700 4 2011 4
16  HobbitxWilliams 2547 10 1331 11 -47.76 1114 12 0.572 8 1879 11 414 1 2023 3
17  CollombusxWilliams 2664 6 1242 15 -53.39 1.246 18 0.559 11 1571 18 1292 13 1589 16
18 CollombusxWilliams82 2217 14 1139 18 -48.62 1.134 13 0.426 16 2357 1 1078 8 1546 18
19 Clark x Hobbit 2744 5 1403 8 -48.89 1.141 14 0.650 5 1763 15 1092 9 1841 8
(S1=0.429) NEIRUPRYA S LW U+ JCINT
$e0
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Study of quantitative and quality characteristics of soybean genotypes in
deficit irrigation conditions

Daneshian?, J., H. Hadi 2 and P. Jonoubi®

ABSTRACTS
Daneshian, J., H. Hadi and P. Jonoubi. 2009. Study of quantitative and quality characteristics of soybean

genotypes in deficit irrigation conditions. Iranian Journal of Crop Sciences. 11 (4):393-4009.

To study growth and yield in 19 genotypes of soybean under deficit irrigation conditions, three separate
experiments were carried out-using randomized complete block design with three replications. Three irrigation
regimes were applied in three experiments: Experiment 1: after 50 (optimum irrigation), Experiment 2: after 100
(moderate stress) and Experiment 3: after 150 millimeters (severe stress) evaporation from evaporation pan class
A. Results showed that the Irrigation regimesxgenotype interaction had significant effect on the number of seeds
per unit area, oil and protein contents. Deficit irrigation had significant effect on the number of nodes, plant
height, number of branches, number of pod.m? number of seed.m? grain yield, productivity index (pod
weight/total dry weight), proteins and oil contents. Severe stress conditions had maximum effect on reduction in
branch number, number of pods.m?, grain yield, productivity index, oil and protein contents. Grain yield in
moderate and severe stress conditions had positive and significant correlation with STI, MP, GMP indices. The
highest grain yield was obtained from genotypes L11 and Clean in moderate and severe stresses conditions,

respectively.

Keywords: Deficit irrigation, Productivity index, Soybean and Stress tolerance index.
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