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Effects of drought stress on agronomic traits of upland cotton at
flowering boll stage and its classification of drought resistance

ZHENG Jvyun', WANG Zhonghui’, WANG Junduo', GONG Zhaolong',
LIANG Yajun', ZHANG Nala®, GUO Jiangping', LI Xueyuan'
(1. Cash Corps Research Institute, Xinjiang Academy of Agricultural Sciences, Urumgqi, Xinjiang 830091, China;
2. Agricultural College, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China)

Abstract; Through the study the effects of drought stress on the root traits and the variety resources during the
flowering and boll stage were divided into grades. 30 upland cotton varieties identified in the early stage were used
to determine the agronomic traits and quality indexes of different varieties under two treatments; drought stress
group and control group. Different analysis in water content, correlation analysis of agronomic traits, drought resist-
ance coefficient, and correlation analysis of three comprehensive evaluation values (D, CDC, WDC) proved that
the evaluation results of the three evaluation values were consistent. By analyzing the correlation between various
traits and D and WDC values, it was clear that the four indexes of elongation, yield per plant, specific strength , and
uniformity were important indicators for the identification of drought resistance of varieties. Based on the cluster a-
nalysis of D value, 30 varieties were classified into four categories. In the first category, there were 3 materials in-
cluding DG219, DG168 and DG186, which belong to the category of strong drought resistance. In category II,
there were 12 materials such as DG270 and DG228, which belong to the drought-resistant category. In category III,
only DG248 material was used, which was a more sensitive category. In category IV, there were 14 materials such

as DG43 and DG42, which belong to the category of sensitive drought. Thus, it provides a reference basis for the

Y5 H #7:2023-06-23 &5 H#7:2023-11-24

E£WE B AR 78 I 4R 3L 4700 H (2022D01E20) 5 [ 52 5 5 AF & TRl R85 H (2022 YFD1200304-4) ; NSFC - i 1k 75 3%
4T SR E (U1903204)  NSFC—Hb X 3 4255 H ( 31760405)

EB BT FE = (1981-) , 5 A M@e A BF5E 51, 3222 A Sl b AR 0 2 it R B2 IR 5 . E-mail : zjypp8866@ 126.com

BIEEE . FFW(1964-) 5 L TRHA D50, £ SRARSEAE TS, E-mail:xjmh2338@ 163.com



2 T F XA 5T

542 4

identification and utilization of varieties.

Keywords: upland cotton; flower and boll period; drought stress; classification of drought resistance
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Table 1

Test varieties and their sources

Rl variety fu g5 Variety No. KR Source

Al Variety 4R Variety No. HiR Source

4% 10 Ganmian 10 DG186 YLVE4E JiangXi
AR 10 Ekangmian 10 DG168 1At HuBei
] 6524 Si 6524 DG219 il Central Asia
SRRt 27 Luyanmian 27 DG270 IR ShanDong
Bt 82 Xinluzhong 82 DG228 B Xingliang
Fibiti 5. 3 Xinluzao 3 DG034 BriE Xingliang
AT 6 Tashengan 6 DG264 H13F. Central Asia
Filki 5L 77 Xinluzao 77 DG231 e XingJiang
JAH 8 Sumian 8 DG181 LA JiangSu
2R3 6 Emian 6 DG171 1At HuBei
KK-1543 DG108 H1UF Central Asia
#%4% 15 Yumian 15 DG154 TR§4 HeNan
fE ki 8407 Wanmian 8407 DG176 LR AnHui

17N9 DG238
HREAIF 12 Zhongmainsuo 12 DG158

B Xingliang
754 HeNan

AHik 001 Kexin 001 DG248 L4 HeBei
iffith 22 Xinluzhong 22 DG63 B XingJiang
Bkt B 18 Xinluzao 18 DG16 i XingJiang
Hilili . 24 Xinluzao 24 DG21 Hre XingJiang
Hrbti - 29 Xinluzao 29 DG24 HriE Xingliang
FEH 12 Jimian 12 DG8O L4 HeBei
FrilbtiE 45 Xinluzao 45 DG027 g XingJiang
Bkl 9 Xinluzao 9 DG8 B XingJiang
JIF 65 Chuanmian 65 DG190 Pu)il4s SiChuan
ki 23 Xinluzao 23 DG20 Hris XingJiang
JIl 169-6 Chuan 169-6 DG153 Pu)il44 SiChuan
Bkt 21 Xinluzao 21 DG18 BT Xingliang
HiliEL 52 Xinluzao 52 DG43 i XingJiang
K 4 Taiyuan 4 DG069 117944 Shanxi
ki 51 Xinluzao 51 DG42 B Xingliang
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Table 2 Analysis of differences in moisture content of test varieties under drought conditions

i il @ i Fresh mass/g + Dry mass/g A K
Variety HRHB Root Hb_[-#R Above-ground part HEHB Root Hi I Above-ground part Rool water content
DG186 24.412+2.305a 342.083+16.320a 15.575+1.319a 119.231+8.611a 0.942+0.062a
DG168 21.294+2.685h 337.896+12.755b 11.096+1.721b 85.754+4.657h 0.941+0.036a
DG219 20.997+1.590b 336.307+13.475h 10.849+0.593h 85.693+4.708h 0.941+0.044a
DG270 17.064+2.506¢ 278.976+19.316¢ 9.710+1.225¢ 78.262+5.302¢ 0.918+0.129ab
DG228 16.976+1.389¢ 278.038+12.341¢ 8.840+1.058¢ 79.708+4.500¢ 0.919+0.134ab
DGO034 15.266+0.854d 260.878+3.783d 6.846+1.012d 61.900+5.494d 0.918+0.068ab
DG264 15.752+2.5%4cd 259.415+11.797d 6.770+0.882d 58.289+6.672d 0.914+0.085abc
DG231 15.736+0.604cd 256.044+4.993d 6.604+1.082d 57.932+7.188d 0.911+0.046abed
DG181 15.412+0.664cd 255.974+5.245d 6.115+0.461d 56.641+3.840d 0.903+0.053abed
DG171 15.506+1.501cd 254.194+8.773d 5.734+1.143€f 55.538+7.692d 0.904+0.068abed
DG108 15.408+0.456de 209.153+22.674e 5.133+0.887ef 48.050+6.946e 0.904+0.025abed
DG154 15.110+0.434de 206.368+11.093e 4.924+0.573ef 46.326+2.556e 0.909+0.044abed
DG176 14.888+1.183f 189.600+6.783f 4.902+0.989¢f 44.766+5.85%€f 0.903+0.032abed
DG238 14.388+0.723ef 187.824+8.195f 4.300+0.285efg 43.664+3.055¢f 0.906+0.039abed
DG158 14.358+0.993f 180.837+4.007fg 4.144+0.690efg 41.063+3.147efg 0.904+0.057abed
DG248 14.216+0.485f 178.738+6.458fg 4.072+0.319efgh 40.932+3.147efgh 0.871+0.073abcde
DG63 13.192+0.812g 163.494+£4.160hi 3.892+0.720ghi 38.238+5.375fghi 0.869+0.037abcde
DG42 11.192+1.121h 158.494+6.158hi 3.878+0.247hgi 37.026+5.341{ghi 0.838+0.045abcde
DG21 10.258+1.074ij 152.512+3.620ij 3.614+0.817ghi 34.020+3.829¢ghi 0.808+0.059cdef
DG24 8.978+1.631gh 143.352+£4.925]k 2.974+0.870hij 36.608+7.753ghij 0.825+0.033bedef
DG8O 8.808+1.950gh 163.896+9.790hi 2.857+0.661hij 35.761+3.71ghij 0.824+0.075bcedef
DG027 8.254+1.798gh 170.050+4.471gh 2.776+0.427hij 35.308+4.049¢hij 0.820+0.064bedef
DG8 8.250+1.892gh 158.875+6.204hi 2.738+0.549hij 35.006+2.838ghij 0.817+0.060bcdef
DG069 8.212+2.244gh 144.994+3.414jk 2.766+0.699hij 34.806+2.712hij 0.815+0.061bcdef
DG20 8.034+1.387hi 141.712+3.972jk 2.757+0.447hij 34.525+2.457hij 0.813+0.088bcdef
DG153 7.408+0.608hi 141.190+10.615jk 2.752+0.435hij 34.984+5.731hij 0.811+0.051bedef
DG43 7.743+1.390hi 140.697+14.217jk 2.757+0.946hij 33.134+7.359hij 0.805+0.091cdef
DG18 6.056+0.611ij 138.536+11.505jk 2.738+0.524ij 32.229+4.973ij 0.796+0.076ef
DG190 5.322+0.745j 133.118+3.839k 2.502+0.769j 28.834+3.456j 0.794+0.017ef
DG16 5.110+0.667j 133.040+5.459k 2.180+0.110;j 27.430+4.304j 0.762+0.141ef

TE R PR RE AR, R FUA RN TR R SR ) 2 35 25 5 (P<0.05) .

Note: The values in the table are mean + standard deviation. The different lowercase letters mean significant differences at P<0.05.
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Table 4  Statistical analysis of drought resistance coefficients for different traits

1845 Index JifF Range fx/ME Min R K{H Max {8 Mean  fiJ¥ Skewness IEJ¥ Kurtosis 5 REL CV/%
RS DCyy 0.652 0.391 1.043 0.715£0.028 -0.164 0.836 21.532
BT DCyypnps 0.546 0.557 1.104 0.844£0.025 -0.304 0.625 16.105
AATEL DC 0.615 0.828 1.442 0.838+0.027 -0.162 0.507 13.237
B DCyy 1.621 0.275 1.895 0.740+0.047 -0.168 15.230 20.034
RATE DC 1.169 0.270 1.439 0.752+0.044 -0.015 1.939 32.357
L DCyy 2.015 0.292 1.308 0.819+0.070 -0.313 8.260 46.434
MERREESE DC, 0.308 0.770 1.077 0.957+0.013 -0.720 1.117 7.573
MR DC 1.197 0.437 1.097 0.762+0.044 -0.735 2.651 33.644
W TE DCyy, 0.279 0.909 1.187 0.826+0.013 -0.125 0.885 7.037
K45 DCyyp 0.142 0.899 1.041 0.987£0.007 -1.508 1.093 3.665
KBk DCgyp 0.691 0.293 1.985 0.706+0.040 -0.283 0.857 27.437
YK DCyy, 0.634 0.520 1.154 0.796+0.030 -0.189 0.598 18.576
BFFIE DCyy 0.475 0.550 1.025 0.775+0.030 -0.130 1.550 18.408
HORBE DC 0.715 0.520 1.235 0.833+0.030 -0.167 0.625 18.754
LIERE(E DCyyc 0.924 0.500 1.424 0.776=0.030 -0.616 5.860 32.108
it Z DCyy, 0.683 0.420 1.103 0.716+0.030 -0.451 0.679 23.518
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Table 5  Correlation of three comprehensive evaluation values

EvallL?oTrfﬁvalue e wbe b
cDC 1.000
wDC 1.000 " * 1.000
D 0.977* " 0.977** 1.000

&6 BURS DE.WDCEXEKESNT
Table 6 Correlation degree of D and

WDC value with various traits

D WDC
y s e S Y BE S Y- BE
Iﬁ(i’lj‘ij; " C(friﬁin Hk# C(ﬁz)léa%:on Hk#
degree Rank degree Rank
R EL 0.890 1 0.946 1
HRRFE R SYP 0.866 2 0.913 2
LLER B FS 0.863 3 0.891 3
B UNI 0.838 4 0.877 4
iR MIC 0.832 5 0.873 6
BB FB 0.826 6 0.873 5
HiK FL 0.818 7 0.827 11
KAy LP 0.787 8 0.846 7
A1 %0 FNFB 0.785 9 0.842 8
FrEr PH 0.779 10 0.823 13
B HE BW 0.776 11 0.837 9
M AR
S[Pff e 0.771 12 0.830 10
% BN 0.769 13 0.789 16
G5 HFNFB 0.765 14 0.823 12
AR LA 0.759 15 0.795 14
RATEL FN 0.753 16 0.794 15
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Fig.1 Cluster analysis of 30 upland cotton

varieties based on D—value
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