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Effect of summer sowing date on growth and seed yield of soybean
(Glycine max L. Merr) genotypes in north Khuzestan conditions

Kalantar Ahmadi, S.A.L

ABSTRACT

Kalantar Ahmadi, S.A. 2024. Effect of summer sowing date on growth and seed yield of soybean (Glycine max L. Merr)
genotypes in north Khuzestan conditions. Iranian Journal of Crop Sciences. 26(1): 35-54. (In Persian).

Introduction: Climate change due to global warming is a worldwide concern and is expected that high
temperature and its negative effects on agricultural crops will increase in coming years. Soybean is one of the
most important oil seed crops that also provides protein around the world. To optimize production of soybean in
each region, it is necessary to use adapted improved cultivars and growing season duration for growth and
development of the crop. Temperature is one of the environmental factors that affects the phonological stages
and seed yield of soybean.

Material and Methods: To evaluate the effect of sowing date and genotype on seed yield of soybean genotypes a
field experiment was carried out as split plot arrangements in randomized complete block design with three
replications in Safiabad Agricultural and Natural Resources Research and Education Center of Dezful in Iran in
2017 and 18 growing seasons. The main plots were consisted of three sowing date (22" June, 6™ July and 215 July)
and eight soybean genotypes; SF1, SF2, SF3, SK93, M13, SG4, SG5 and Salend, were randomized in sub-plots.
Results: Combined analyisis of variance showed that the flowering duration, growth duration and grain filling
duration were affected by sowing date and genotype. Maximum temperature on the first sowing date (22" June)
was higher than the second (6" July) and third (21% July) sowing dates during reproductive stages and seed
filling periods. The pod number plant® decreased by 3.37 pods with one degree centigrade increase in
temperatures above 35 °C. Mean comparison of sowing date x genotype interaction revealed that the highest
number of pod.plant™ (88 pods) related to the second sowing date (6" July) and SK93 and M13 genotypes. The
lowest number of pod.plant™ (26.5 pods) belonged to the first sowing date (22" June) and SF2 genotype. In
2017, the highest seed yield (3473 kg.ha™*) obtained from the second sowing date (6™ July) and SK93 genotype.
However, the maximum seed yield (3559 kg.ha) belonged to the third sowing date (21 July) and SK93
genotype. The lowest seed yield related to the first sowing date (22" June) and SF2 genotype with 968 kg.ha*
and 2080 kg.ha in the first and second year, respectively. Seed yield in the first sowing date (22" June) and
second sowing date (61 July) decreased by 16.5% and 8%, respectively, compared to the third sowing date (21
July). The highest (25.6%) and the lowest (18.7%) seed oil content belonged to the third sowing date (21 July)
and SK93 and SF3 genotypes, respectively.

Conclusion: The high temperature is a serious limiting factor for summer grown soybean in the nort Khuzestan.
Selection of indeterminate soybean genotypes, due to the longer flowering duration, can be an appropriate crop
management strategy to reduce the negative effects of high temperature during the flowering period, and
consequently achieve higher number of pod.plant® and seed yield in the north Khuzestan environmental
conditions. The results of this experiment and high temperatures during reproductive stages of soybean in
different sowing dates, the sowing date window of 61 July until 21% July and SK93 genotype was identified as a
suitable crop management strategy for the North Khuzestan.
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Table 1. Origin, maturity group and growth type of soybean genotypes
L s a5 55 Sy o5 8 Loy oS Sasdsb e ST Lete
Soybean genotypes  Maturity group Growth type Response to photoperiod ~ Origin
SF1 5 Indeterminate  s;u-.t  Short day bS5, Iran
SF2 5 Indeterminate  s;u-.t  Short day bS5, lran
SF3 4 Indeterminate  s;u-.t  Short day bS5, lran
SK93 5 Indeterminate  s;u-.t  Short day S5, lran
M13 5 Indeterminate  ssu-.t  Short day iS55, Iran
SG4 6 Indeterminate  ssu-.t  Short day S5, lran
SG5 6 Indeterminate  ssu-.t  Short day S5, lran
Salend (Control) 6 Determinate  s;u=~.  Short day S 5s, lran
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Table 2. Physical and chemical properties of the soil at the experiment site
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Year Soil texture K (mg.kg?) P (mgkg!) N (%) OC (%) EC@S.m?Y) pH

2017 yvay  Clay-loam 178 8.6 0.082 0.79 0.63 7.75

2018 yvav  Clay-loam 181 7.4 0.067 0.81 0.61 7.61
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Table 3. Air temperature during reproductive growth stage of soybean genotypes in sowing date treatments (2017 and 2018)
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NPT Sole sles S sles EAERESPSPR Soke sles S sles
SIS Gl 6 by gl 5 Reproductive growth stage Mean temperature ~ Max temperature Reproductive growth stage Mean temperature  Max temperature
Sowing date  Soybean genotypes 2017 \Yag (°C) (°C) 2018 Yy (°C) (°C)
SF1 Aug. 12-Oct. 22 e sl e Y 32.3 415 Aug. 26-Oct. 30 OLTAG 45 ,e5f 31.0 39.7
SF2 Aug. 10-Oct. 22 e ¥ Bl e 32.3 415 Aug. 29-Oct. 30 OLTAG jp 65V 30.7 39.3
SF3 Aug. 9-Oct. 12 e Y0 B sls 0 VA 33.3 424 Aug. 18-Oct. 30 SLTY B sls e YV 32.3 415
S5 Jsl SK93 Aug. 18-Oct. 21 e YA L sl 0 YV 32.0 41.2 Sep. 1-Oct. 29 SLTV L g g8V 30.7 39.2
Jun. 22 M13 Aug. 12-Oct. 22 IS NI ) 323 415 Sep. 1-Oct. 30 OLTAL y5 650 315 39.0
SG4 Aug. 13-Oct. 22 e sl e YY 32.3 415 Aug. 31-Oct. 30 OLTAL 4 g e59 30.4 38.9
SG5 Aug. 14-Oct. 22 e sl e Yy 32.2 414 Aug. 31-Oct. 30 OLTAL 4 g e59 30.4 38.9
Salend Aug. 13-Oct. 24 OLTY G sls e YY 32.3 41.2 Sep. 2-Oct. 30 OLTAL j g 50 30.2 38.8
SF1 Aug. 24-Oct. 12 JYPS CRTSYVIS-S ¢ 32.3 415 Sep. 6-Nov. 4 OLTAY G 5 e V0 29.4 37.4
SF2 Aug. 24-Oct. 12 JYPS CRTSPVIS-S ¢ 32.3 415 Sep. 7-Nov. 4 OLTAY G 5 e V8 29.3 37.7
SF3 Aug. 22-Oct. 21 e YA B 3ls 0 1Y 314 40.6 Sep. 1-Oct. 28 QLT 55 g8\ 30.9 39.5
5\0 SK93 Aug. 28-Nov. 3 SLTAY L 45 g8 29.7 38.8 Sep. 8-Nov. 1 RR DR 1Y 29.6 38.2
Jul. 6 M13 Aug. 25-Nov. 9 SLTAAL 55 454 29.0 37.9 Sep. 8-Oct. 31 OLTAL 55, VY 29.8 38.3
SG4 Aug. 25-Nov. 9 OLTIAL 5 g e84 29.0 37.9 Sep. 8-Nov. 6 OLTIO G 5 g g5V 29.0 37.2
SG5 Aug. 24-Nov. 7 RARTACEYVEI 29.2 38.2 Sep. 9-Nov. 7 RARTA BV 28.8 37.0
Salend Aug. 26-Nov. 10 olTY: b 5 ¢80 28.7 375 Sep. 8-Nov. 5 OLTVF G g g3V 29.9 37.5
SF1 Sep. 21-Nov. 21 oLTY: b, 5T 25.3 33.8 Sep. 15-Nov. 10 oLTVa b, 5 YF 271.7 354
SF2 Sep. 21-Nov. 21 oLTY: b, 5T 25.6 33.8 Sep. 17-Nov. 10 oLTYa b,y 5 YF 244 35.1
SF3 Sep. 20-Nov. 19 GLTYAL ;5 5 ¥4 25.0 341 Sep. 13-Nov. 2 OLTAY b g g YY 29.0 37.3
ST SK93 Sep. 22-Nov. 23 D3TY G g s ¥ 23.8 33.3 Sep. 16-Oct. 31 OLTAL 5 a0 e Y0 28.9 37.1
Jul. 21 M13 Sep. 27-Dec. 2 BTG g0 240 322 Sep. 18-Nov. 1 OLTAY B 5 g YV 28.1 36.2
SG4 Sep. 26-Dec. 2 BTN g f 240 325 Sep. 16-Nov. 4 SLTVO L 5 g5 Y0 28.0 35.9
SG5 Sep. 26-Dec. 1 BTV ¥ 249 324 Sep. 17-Nov. 4 OLTAO G 5 g Y8 27.9 35.8
Salend Sep. 23-Nov. 23 ATYG e 26.1 33.2 Sep. 17-Nov. 6 OLTIVE 55 g2 Y8 27.6 35.4
)
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Table 4. Air temperature during seed filling duration of soybean genotypes in sowing date treatments (2017 and 2018)
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G5 O )93 oSole sles Sl les L5 OAE , 0)93 ool (sles S sles
SIS (glag U by Gl 55 Seed filling duration Mean temperature  Max temperature Seed filling duration Mean temperature ~ Max temperature
Sowing date  Soybean genotypes 2017 \Yag (°C) (°C) 2018 \ray (") (°C)
SF1 Sep. 3- Oct. 3 Ao VU g e Y 329 421 Sep. 12-Oct. 9 S WG s Y)Y 325 41.8
SF2 Sep. 8-Oct. 5 e VWU g s VY 32.2 41.3 Sep. 13-Oct. 11 )b 0 45 YY 32.3 41.6
SF3 Aug. 24-Sep. 25 I AP 341 43.6 Aug. 28-Sep. 25 I AP 345 441
5 d! SK93 Sep. 7-Oct. 9 WUy s \F 314 40.3 Sep. 15-Oct. 12 ¢ Y¥ U,y 5 YF 315 40.6
Jun. 22 M13 Sep. 8-Oct. 7 e VO g g5 WV 316 40.7 Sep. 16-Oct. 11 e YY b 5 42 Y0 31.6 40.8
SG4 Sep. 7-Oct. 10 PRV YT 31.6 40.7 Sep. 15-Oct. 11 e ¥YY b,y 5 YF 31.7 40.9
SG5 Sep. 9-Oct. 8 PRI BYRSAN 315 40.7 Sep. 17-Oct. 11 oYY U 0 45 Y9 315 40.6
Salend Sep. 7-Oct. 13 eV By g5\ 30.9 40.2 Sep. 16-Oct. 14 Y0 b 4 42 Y0 31.4 40.2
SF1 Sep. 13-Oct. 9 S W g e YY 30.7 39.9 Sep. 20-Oct. 11 e ¥Y b 0 45 Y8 31.0 40.5
SF2 Sep. 17-Oct. 12 JPPS CRCSYVS-3 4 30.0 39.3 Sep. 24-Oct. 17 S YOLY 30.0 38.9
SF3 Sep. 12-Oct. 5 PPV HEPRUSA J| 31.8 411 Sep. 16-Oct. 8 VAL Yes-3 1. 32.0 41.3
5\0 SK93 Sep. 20-Oct. 19 PPV (ACISYVIVE-A L) 28.5 38.3 Sep. 26-Oc. 23 SLTV G e f 29.1 37.5
Jul. 6 M13 Sep. 19-Oct. 17 A TOU 45 g5 YA 28.6 38.0 Sep. 26-Oct. 22 e bF 29.4 38.0
SG4 Sep. 18-Oct. 18 S YOG g gl VY 29.2 38.7 Sep. 21-Oct. 18 e Y9 b 4 i ¥ 29.8 38.5
SG5 Sep. 23-Oct. 14 e VYL e 29.1 38.6 Sep. 26-Oct. 19 e YV F 29.9 385
Salend Sep. 19-Oct. 15 e YW B g5 YA 29.5 39.0 Sep. 23-Oct. 21 e YA 29.8 38.4
SF1 Oct. 1-Oct. 20 e YALA 21.6 28.9 Oct. 5-Oct. 24 OLTY b e VY 28.2 36.0
SF2 Oct. 1-Oct. 20 e YALA 27.0 36.4 Oct. 6-Oct. 24 OLTY b e\ 28.1 35.8
SF3 Sep. 22-Oct. 16 e YF U g g5 28.6 38.5 Sep. 26-Oct. 18 e YPUF 29.9 38.6
ST SK93 Sep. 28- Oct. 27 OLTOL 0¥ 26.9 36.2 Oct. 2-Oct. 28 OLTH# L o) 274 34.8
Jul. 21 M13 Oct. 7- Oct. 24 OLTY G 010 25.9 35.2 Oct. 12-Oct. 29 LTV G ga¥e 25.4 323
SG4 Oct. 2- Oct. 24 SLTY L e 26.2 355 Oct. 5-Oct. 27 OLTO L ,ge VY 27.6 35.0
SG5 Oct. 2- Oct. 24 SLTY L jge e 26.2 355 Oct. 28-Nov. 6 RART 2 26.9 34.2
Salend Oct. 3- Oct. 22 PN 26.4 35.7 Oct. 7-Oct. 26 OLTF G 4o VF 275 35.1
fY
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s (Tacarindua et al., 2013; Thomas et al., 2010)
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Table 5. Mean comparison of phonologic traits of soybean genotypes in interaction of sowing date x genotype

treatments (2017 and 2018)

dhv\lft}fi‘ Lga..\lfa)j.sdjb &ls Odd 5 0y9 Jsb Liy ey Jab
Start of floswering ~ Flowering duration  Seed filling duration ~ Growth duration
(days after sowing) (day) (day) (day)
S b s S S
Sowing Soybean ey yray \rag yray ey yray \rag \ray
date genotypes 2017 2018 2017 2018 2017 2018 2017 2018
SF1 50cd 66a-d 25d-g 15c¢-f 28b-e 27c 123ab  130b
SF2 48e-g 69a-c 29bc 13ef 29b-d 28b 123ab  130b
SF3 480g 57f-h 13i 9.6gh 31b 28bc 112g  118.3e
5 ds SK93 56a 70ab 23fg 14d-f 31b 30a 120bc  128bc
Jun. 22 M13 50cd 72a 30b 13ef 27c-e 27c 123ab  130b
SG4 51bc 71ab 27b-d 13ef 29 d 29b 123a  130b
SG5 53b 71ab 28bc 15c-f 27b-e 27c 124a  103b
Salend 51bc 69a-c 12i 7hi 40a 3la 125a  132.6a
SF1 49d-g 55h 20h 20ab 25b-g 24e 113fg  120e
SF2 48e-g 63c-g 25d-g 16b-e 24b-h 23ef 113fg  120e
SF3 44h 57f-h 23gh 14d-f 22d-h 21.3j 106h  112fg
S0 SK93 49d-f 64b-f 26¢-f 16¢c-e 29b-d 29b 116ef 125d
Jul. 6 M13 479 64b-f 29bc 16b-e 26b-f 28bc 117de 126d
SG4 48e-g 64b-f 25d-g 13ef 29b-d 3la 120cd  127cd
SG5 50c-e 65a-e 28bc 17b-d 21e-h 23ef 120cd 127cd
Salend 48e-g 56gh 11i 5i 25b-g 28bc 121bc  128bc
SF1 44h 56gh 27c-e 18.6bc 18f-h 19h 106h  111g
SF2 44h 58e-h 27b-d 17.6c-d  18gh 18hi 106h  111g
SF3 42ij 53.3h 20h 12.3fg 22c-h 22fg 102i 107h
S SK93 44h 57f-h 24e-g 15.3c-f  26¢-f 25d 106h  112fg
Jul. 21 M13 41j 59d-h 36a 22.6a 17h 17i 107h  114f
SG4 41j 55gh 30b 19a-c 22¢-h 22fg 108h  113fg
SG5 43hi 58e-h 28bc 18.6bc 23c-h 21g 108h  114f
Salend 44h 55h 5j 4i 18f-h 18hi 107h  112fg

L (613 e gl Aoy ey Jozl o 53 (S5 0aST el edimn &S 2 o 5115 4T o Sole gt a3
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Tukey's test
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Fig. 2. Mean comparison of number of pod.plant™ of soybean genotypes (2017)
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Fig. 3. Mean comparison of number of pod.plant™ of soybean genotypes in interaction of sowing date x

genotype treatments (2018)

a b
y=-0.6723x2+24.9x- 163.2 y=-18568x+ 169
% R 0.557 $0 RI=0.7117
L 70 7 W - A3
12 60 A ., 42 ©
a3 = 50 E-..
22 0 alt 32 g A
15 40 i a- 3o 4 -8
:‘.-E 30 5 & 30
2 g =] 20
s 2 tE
10 = 10
0 0
10 15 20 o5 30 50 55 60 65 70 75
ga.\JfU_,; Ja Gt e
Flowering duration (day) Reproductive growth duration (day)

53 (0) ol Ay oys5 Jsb 5(@) AUS )53 Jb by 53 OO 5l (o Gamm S ) dasl, -F Ko
Ly slacs 85
Fig. 4. Regression relationship between number of pod.plant* and flowering duration (a) and reproductive

growth duration (b) of soybean genotypes
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Fig. 5. Regression relationship between number of pod.plant* and maximum temperature during reproductive

growth stage of soybean genotypes
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Fig. 2. Mean comparison of number of seed.pod of soybean genotypes (2017)
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Table 6. Mean comparison of 1000 seeds weight, seed yield and oil content of soybean genotypes in interaction

of sowing date x genotype (2017 and 2018)

P FTNREY 6ls 5 Sles 4l o8, RETER (s
1000 Seed weight Seed yield Oil content Oil yield
(kg.ha™) (%) (kg.ha™)
S b by S5 555 \¥ag yray ey yray V45 yray \¥45 ray
Sowing date  Soybean genotypes 2017 2018 2017 2018 2017 2018 2017 2018
SF1 162d-i  173a-f  1747e-k 2416e-i  19.9gh  19.3ijj 349f-j  469f-h
SF2 167c-h  179%-e 968k 2080i 20.2gh  19.3ijj 196j 404h

SF3 132k 1469 1520h-k  2304f-i  18.9h 18.5j 287h-j  424gh
L5 Jy! SK93 172b-e  189%a-c 2660a-e 3022a-f 23.2b-f 23.4a-e 619b-e 709b-d
Jun. 22 M13 167c-h  18la-d 2380c-h 294la-g 20.8gh  20.4f-j 494d-h 604d-g
SG4 172b-f 182a-d 2655a-e 2100hi  20.8gh  23.1a-f 557c-f 487f-h

SG5 175a-e  196a 1705f-k  2330f-i 21.8d-g 21.7d-i 373f-j 506f-h

Salend 153ij 171b-f 1888e-j 2825b-h 21.3fg  22.1d-f 403e-j 626d-f
SF1 178a-c  195a 1052jk  2792b-i  20.5gh  19.5h-j  216ij 544e-h

SF2 158hi 174a-d  1452i-k  2492e-i 21.2fg  20.2gi  307h-j 502f-h

SF3 143jk 155e-g  1505h-k 2412e-i  20gh 19.1ij 302h-j 462f-h

S0 SK93 18lab  182a-d 3473a 3363a-c 24.6ab 2.05ab  855a 841ab
Jul. 6 M13 170b-h  178a-d 2836a-d 2652c-i 24.2a-c  24.1a-d 688a-d 641c-f
SG4 175a-d 18la-d 301la-c 2543e-i 24.0a-d 24.3a-d 725a-c  618d-f
SG5 172b-f 191ab  2027d-i 2248g-i 23.8a-e 24.1a-d 483d-h 544e-h

Salend 139k 153fg  2444b-g 2817b-h 22.1c-g 22.5b-g 540c-g 635d-f
SF1 171b-g 182a-d 1483h-k 2912a-g 21.8d-g 20.7e-j 324g-j 603d-g
SF2 168b-h  168b-g 1520h-k 2594d-i 21.7e-g 20.7e-j 329g-j 535e-h

SF3 162e-i  168b-g 1561g-k 2148hi  20.7gh  19.8h-j 323h-j 426gh

ST SK93 159g-i 161d-g 3306ab  3559a 25.8a 25.4a 853a 903a

Jul. 21 M13 159f-i  176a-f 2980a-c  3315a-d 25.4ab  24.9ab  755a-c 825a-c
SG4 172b-f 178a-d 3355ab  3017a-e 24.6ab 24.6a-c 826ab  742a-d

SG5 186a 180a-d 1763e-k 3435ab  24.5ab  24.7a-c  432e-i  850ab
Salend 152ij 166¢c-g 2522b-f 3084a-e 24.3a-c 24.5a-c 613b-e 756a-d

L (613 e gl Aoy ey Jozl o 53 (S5 0aST el edimn &S 2 o 5115 4T o Sole gt a3
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Tukey's test
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