Iranian Journal of Field Crop Science Aol el bls
Vol 53, No 2, Summer 2022 (45-55) O OB P"l‘
DOI: 10.22059/1JFCS.2021. 312462.654768 (FO-002) V¥+) Ll oF 3,Lels OY 850

Effect of drought stress on morphological and biochemical characteristics of
soybean genotypes in the second crop

Saeed Amirit, Masoud Rafiee™, Jahanfar Daneshian® Ali Khorgamy*

1,4. Department of Agronomy and Plant Breeding, Khorramabad Branch, Islamic Azad University, Khorramabad,
Iran, 2. Crop and Horticultural Science Research Department, Lorestan Agricultural and Natural Resources Research
and Education Center, AREEO, Khorramabad, Iran, 3 Seed and Plant Improvement Institute, AREEO, Karaj, Iran.
(Received: December 15, 2020 - Accepted: March 3, 2021)

ABSTRACT
In order to investigate the morphophysiological response of soybean (Glysin max L.) to drought stress as
second crop, an experiment was conducted in Lorestan Agricultural Research Center in the summer of
2017 and 2018 in two environments including normal and drought stress condition. In each environment,
19 soybean genotypes were studied in a randomized complete block design with three replications. The
results showed that all traits except leaf temperature decreased due to drought stress. Mean comparison
showed that the highest leaf temperature was obtained from genotype No. 9 in the stressed environment
and the lowest was obtained from genotypes No. 4 and 15 in the normal environment (27.5 and 13.2 ° C,
respectively). The highest (4894 kg/ha) and lowest (275 kg/ha)grain yield was obtained from genotype
No. 7 in normal environment and genotype No. 19 in stress environment, respectively. The analysis of
biochemical traits of shoots showed that the amount of unstructured soluble sugars and free proline
increased with drought stress from 1.87 and 0.0028 mg, respectively in normal environment to 3.77 and
0.0054 mg/g fresh weight, respectively in stressed environment. Among the genotypes, the highest and
lowest amounts of shoot proline (0.043 and 0.03777 mg/g fresh weight) were obtained from No. 4 and. 1
genotypes, respectively. In addition, genotypes No. 7 and 9 can be recommended for normal and stressed

conditions in moderate region such as Khorramabad.
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Table 1. Names of genotypes

Number Genotype
1 L504-14
2 L504-6
3 Col. x Fora-6
4 Clean
5 DellsoyxWillo82-2
6 LH 2500
7 DellsoyxWillo82-5
8 Stress Land
9 AVRDC-25
10 AVRDC-21
11 Col. x Fora-13
12 Cheleston xMustang -1
13 AVRDC-15
14 Cheleston xMustang -5
15 AVRDC-3
16 Col. x Fora-3
17 M9
18 TMS
19 Habit

SPEWS e WYY 5 Byt Jobo ad3s VA 5 a0
2 o] e (el Slasiia o byo s
Y J5~.\> )b él_v] rb).> swL».w‘}m oli»...u‘ )Lc] wLw‘

5 lidss S, ol (bl sl Jxe
2 &8ly oy anb mlie 5 50l Siisel
Slaia b oble s bwpd oKz ol dibi

Caw! OMT

OYAY 5 1¥4%) ilesT szl sla b owlislen LT -Y Jguo
Table 2. Climatological statistics during the experimental years (2016 and 2017).

Month- Year Min.Temp Max.Temp Mean.Temp Act.Min.Temp Act.Max.Temp Precipitation

(S O 9] 9] (O (mm)
23 Jun- 22 Jul, 2016 20.1 40.7 304 131 44.0 0.0
23 Jul- 22 Aug, 2016 21.8 415 31.6 17.7 44.2 0.0
23 Aug- 22 Sep, 2016 18.5 39.2 28.8 14.7 42.7 0.0
23 Sep- 22 Oct, 2016 11.0 29.9 204 4.6 35.7 0.0
23 Jun- 22 Jul, 2017 20.6 41.2 30.9 15.2 445 0.0
23 Jul- 22 Aug, 2017 20.8 41.8 313 16.4 453 0.0
23 Aug- 22 Sep, 2017 17.60 38.2 27.9 12.0 42.7 0.0
23 Sep- 22 Oct, 2017 13.6 30.7 222 10.1 36.8 0.0

e iSlas g 3lae J8las sles s 54y act. max s act. min
Act. min and act. max: actual minimum temperature and actual maximum
temperature, respectively
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Table 3. Chemical traits of experimental field soil

Year N P K pH EC
(%) (ppm) (ppm) (ds/m)

2017 0.31 12.1 332 7.6 1.27

2018 0.42 13.5 361 75 1.25
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Table 4. Combined variance analysis of soybean agronomic traits

MS
Pods No. per Grain No. per 1000-grains S
S.0.V. df Leaf temprature plant pod Weight Grain yield
Year (Y) 1 0.147ns 557.4* 5.22** 220** 2330342**
Stress '”(‘é')m”mem 1 4210%+ 154341%* 4.92%% 18797%* 149154711%*
Y xS 1 0.005ns 0.152ns 0.002ns 0.08ns 35.8ns
Replication (Y x S) 8 98.66 33.19 0.004 17.44 18479.7
Genotype 18 9.18ns 13741** 0.46** 2487.6** 3561224**
YxG 18 0.001ns 0.053ns 0.195* 0.032ns 119.6ns
SxG 18 14.8** 6707** 0.14** 2096.6** 2853731**
YxSxM 18 0.12ns 0.048ns 0.012ns 0.024ns 8123.9ns
Error (b) 144 6.83 102.56 0.008 23.51 92104.2
C.V. (%) 12.9 9.47 3.83 3.97 14.13

*
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*and **: Significant at 5% and 1% of probability levels, respectively.
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Table 5. Mean comparison of drought stress and genotype intraction effects on soybean traits

Stress Genotype Leaf temprature  Grain No. per Pods No. per 1000-grains Grain yield Grain protein
invironment (°C) pod plant weight (g) (kg.hat) (%)
Gl 15.7d-g 108hi 2.55a-e 109.6n 2123nop 29.151-p
G2 17.7de 207bc 2.46¢-g 105.5n 3434cd 29.25l-p
G3 16.4def 112hi 2.56a-e 150.8b 3320cde 29.45k-0
G4 13.1g 217ab 2.6a-d 91.4pq 3587bc 29.51h-0
G5 14.1fg 124f 2.73a 135.5¢c-g 2941f-i 29.70g-m
G6 17.5de 221a 2.66abc 94.80pq 3778bc 29.161-p
G7 15.02d-g 201c 2.73a 132.3f-i 4893a 29.04nop
G8 14.8efg 106hij 2.68ab 139.7¢c-g 3026e-h 29.57h-0
s1 G9 17.5de 113gh 2.68ab 127.7i 2835¢-j 30.38¢-f
G10 14.1fg 123fg 2.06lmn 137.8cde 2389k-n 29.6h-o0
Gl1 16.7def 110hi 2.53a-e 134.4c-g 2697h-k 29.281-p
G12 16.8def 132f 2.46¢-g 135.3c-g 2609i-1 29.07m-p
G13 15.8d-g 139f 2.53a-e 137.1c-f 3197def 30.04e-k
G14 16.0d-g 94kl 2.46¢-9 162.8a 2615i-1 29.341-p
G15 13.1g 89Im 2.38e-j 135.9c-g 2317l-0 28.72p
G16 17.9d 106.5hij 2.65a-d 133.3e-h 3048efg 29.49i-0
G17 16.4def 101.3ijk 2.66abc 139.3cd 2596jkl 29.48j-0
G18 16.6def 131.6ef 2.01no 147.3b 2581j-m 29.46k-0
G19 15.5d-g 80.1m 2.53a-e 137.5cde 2120nop 28.940p
Gl 24.4abc 62.8n 2.13k-n 128.1ij 1199uv 30.65cde
G2 22.6¢ 166.1d 1.810 90.3q 1733qrs 30.22d-g
G3 25.1abc 108.5hi 2.31f-k 90.6q 1589st 30.14d-h
G4 26.0ab 112.4h 2.23]-m 98.10pq 1655rst 31.69a
G5 24.5abc 83.5m 2.68ab 128.3hij 1934pgr 30.62cde
G6 26.1ab 58.0no 2.03mn 118.9Im 985vwx 29.77f-1
G7 25.3abc 63.4n 2.28g-k 116.0m 824wx 30.13d-i
G8 23.2bc 51.70p 2.48b-g 134.7¢c-g 1191uv 30.69bcd
s2 G9 27.4a 132.5ef 2.366-j 151.5b 2872f-j 31.31ab
G10 24.98abc 40.5q 2.28g-k 131.0g-j 761wxy 31.52a
Gl1 23.1bc 97.2ijk 2.25i-1 127.6ij 20140pq 30.36¢-f
G12 23.2bc 68.2n 2.45d-i 122.5kI 1392tu 30.16d-h
G13 23.3c 133.1ef 2.15k-n 96.00p 2248m-p 31.88a
Gl4 22.6¢ 44.4pq 2.26h-1 126.3jk 664xy 30.01e-k
G15 26.1ab 65.7n 2.31f-k 91.8pq 1019vw 30.57cde
G16 23.9bc 109.8hi 2.5b-f 69.0r 1235uv 29.77f-
G17 25.1abc 65.5n 2.21j-n 91.5pq 900vwx 30.11
G18 23.5bc 46.1pq 1.56p 121.6kl 431yz 30.87bc
G19 23.8bc 25.4r 2.06lmn 109.1n 275z 30.36¢-f
LSD (5%) 3.08 1.329 0.21 0.0375 337.1 0.646
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S1 & S2: normal and drought stress invironments, respectively; G1 to G19: genotype 1 to 19. Means with
the similar letter(s) in the same column are not significantly different based on LSD test at 5% of
probability levels.
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Table 6. Analysis of variance of soybean biochemical traits in first year

MS
S.0.V. df shoot proline shoot sugar Grain oil Grain protein
Stress invironment (S) 1 0.0192** 103.1** 0.588* 38.85**
Replication (S) 4 0.0000008 0.029 0.072885 0.065297
Genotype (G) 18 0.00001* 0.073ns 0.763** 1.22**
SxG 18 0.000001ns 0.081ns 0.2291ns 0.397**
Error 72 0.0000007 0.086 0.191201 0.15767
C.V. (%) 6.57 10.4 2.14 1.32
o yd Ko g i Jletol i )0 o e cud g 4 KR g F
*and **: Significant at 5% and 1% of probability levels, respectively.
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Table 7. One year mean comparison of biochemical traits in soybean

Treatment (i?ﬁgﬁ Srf ::ICS) (?r?;. Oé_fug?\/r) Grain oil (%)
Stress invironment

S1 0.028b 1.870b 20.50a
S2 0.054a 3.772a 20.35b

Genotype
Gl 0.0378d 2.833 20.47a-d
G2 0.0396¢cd 2.849 20.66abc
G3 0.0427abc 2.861 20.5a-d
G4 0.0431a 2.882 19.57¢
Gb 0.0397bcd 2.768 20.64a-d
G6 0.0425abc 2.794 20.85ab
G7 0.0427ab 2.752 20.37b-e
G8 0.0405a-d 2.943 20.48a-d
G9 0.0399bcd 3.008 20.15def
G10 0.0405a-d 2.651 19.81fg
G11 0.0428ab 2.764 20.50a-d
G12 0.0401a-d 2.698 20.27c-f
G13 0.0397bcd 2.819 19.88efg
G14 0.0397bcd 2.853 20.91a
G15 0.0425abc 2.975 20.49a-d
G16 0.0427ab 2.919 20.41a-d
G17 0.0399a-d 2.717 20.78ab
G18 0.0409abc 2.591 20.72abc
G19 0.0424abc 2.929 20.58a-¢

LSD (5%) 0.0031 0.503

Sl g o 0 a5 Sl ke N JI S o)l gy s T4 Gl B Gl ¢ Sis 15 g Jloy Jame w3 5714,:52 4 S1
il oo LSD (yg031 olasl 3 duojo i syl me S| 3 coiiinds S ie gy
S1 & S2: normal and drought stress invironments, respectively; G1 to G19: genotype 1 to 19. Means with

the similar letter(s) in the same column are not significantly different based on LSD test at 5% of
probability levels.
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