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Screening and evaluation for drought resistance of cotton varieties

LI Zhong-wang', CHEN Yu-liang', LUO Jun-jie', SHI You-tai', FENG Ke-yun?, CHEN Zi-xuan'
(1. Biotechnology Institute , Gansu Academy of Agricultural Sciences, Lanzhow, Gansu 730070, China;
2. Institute of Crop Sciences , Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: In order to screen the drought resistance of germplasm resources and develop cotton drought resistance e-
valuation system, 76 different cotton varieties (lines) were planted under drought stress and normal irrigation in Dun-
huang City, Gansu province, where the annual rainfall is less than 40 mm. Drought resistance of 76 varieties (lines) was
evaluated by the investigation on 10 agronomic traits and yield index which is closely related to drought resistance of cot-
ton, in combination with the comprehensive drought resistant coefficient (CDC), comprehensive drought resistant index
(cbn), membership function values (CDM) and drought resistance, drought resistance comprehensive evaluation values
(D) four method. The evaluation results of the four methods were basically the same, and then clustering analysis was
performed. The 76 varieties were divided into High Resistance (class 1), Resistance(class I ), Middle (class 1l ),
Sensitive (class IV) and High Sensitivity (class V) . The resulting 10 agronomic traits of drought resistance coefficient as
the independent variable, four kinds of comprehensive evaluation of drought resistance of score values as the dependent
variable, can be used to establish the regression equation using stepwise regression method for predict drought resistance
of cotton, facilitating the simple and accurate evaluation of the drought resistance of breeding germplasms.

Keywords: cotton; drought resistance; screening; evaluation
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Table 1 Soil water contents at the different growth stage

under drought stress

UHAE] TEFI) L L]
KR Initial Boll- Boll-
Water content flowering forming opening
stage stage stage
0~20 cm 10.02 6.95 4.71
2t 3 57K
Absolute 20 ~ 40 cm 10.47 7.66 4.83
water 40 ~ 60 cm 11.13 8.06 4.69
content
SEHIME Average  10.54 7.56 4.74
Al EL
X Ak R 56.51 40.54 25.42

Relative water content
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Table 2 Agronomic traits between drought stress treatment and normal irrigation

WA X1 X2 X3 X4 X5 X6

Item G N G N G N G N G N G N
S Means 16.61 22.92 48.89 67.39 77.61 119.18 54.42 86.21 19.38 30.94 491 5.8
brifEZE SD 3.43 4.27  10.49 7.3 17.12 16.23  13.41  11.25 5.30 5.80 1.68 1.43
5 RECV/ % 20.64 18.63 21.46 10.90 22.06  13.62 24.63 13.05 27.33 18.75 34.23 24.41
TRASIEE V. 1d/% 10.2300 65.2700 47.3200 61.5100 37.2300 33.5000
P 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002
F 100.7730 158.6240 235.9240 250.8370 164.4520 14.1130

WiH X7 X8 X9 X10 X11 X12

Item G N G N G N G N G N G N
SEHIME Means 374  4.64 18.1  27.10 7.8  11.39  4.58  4.64 42.41 42.00 8.30 9.74
brifE2E SD 0.36  0.55 7.15  7.07  3.21 3.13  0.97 1.05 3.73 3.81  0.55  0.83
SRR CV/ % 9.62 11.74  38.69 26.09 40.74  27.51 21.26 22.63 8.80 9.08 6.60  8.56
TSR V. 1d/% 19.8600 38.9000 38.7900 6.2200 3.1300 25.8400
P 0.0001 0.0001 0.0001 0.7133 0.4551 0.0001
F 1459000 55.6490 46.6830 0.1350 0.5610 158.3120

T X1— Aftﬁ;f]ﬂﬂ#é% Xo— UG AE AR 5 X3— IR BB IOt AR Xa—ER Wbk m s X5—ERMIM 4 Xe— R e, X7T—HRE;
X8—HUBRAF AR 7= 15 XO—HUbR BE AR 83 XTI0—UBi8: XII—AK58 5 X12—FF48; G—T 5l ; N—IE# .

Note: X1—leaves number of initial flowering stage; X2—height of initial flowering stage; X3—leaf area of initial flowering stage; X4—height of boll-form-

ing stage; X5—leaves number of boll-forming stage; X6—bolls number of per plant; X7—Dboll weight;
seed index; G—drought; N—normal .

K3 BHE

plant; X10—branch number; X11

—lint percentage; X12—

TR R B8 X S AT

Table 3  Correlation coefficients between drought-resistance parameters

X8—cotton seed yield per plant; X9—Tlint yield per

GAMEREK SAPPIEE SATPREREE RIS AR
WiH Comprehensive Comprehensive Membership Drought resistance
Ttem drought resistant drought function comprehensive
coefficient resistant index values evaluation values
Je Anpr 52
GREUEARM(CDE) . 1 0.887° 0.984" * 0.991" *
Comprehensive drought resistant coefficient
Ll (cn ‘s . .
Comprehensive drought resistant index 0.887 ! 0.901 0.907
Membershlp function values 0.984 0.901 ! 0.987
P EgR G AR {E (D) s s
Drought resistance comprehensive evaluation values 0.991 0.907 0.987 !
TE: % % ATE 0.01 7K (RUI) 2 A0S
Note: * * significantly different at 0.01 probability level.
2.3 BRBLRHR) AREHNS (VIO 1445 (R). BHRBTHBRK 2%

MM & G35 2 E(CDC) . 45 & 3t 748 2L
(CDD) \Zi 3 9t 5 5 J eR BUE (COM) ML R AR 25 5
FEAE D SF PR BRI R R 1S X 76 1~ 2K
f%fnnﬁ‘(%ﬁ 1T K - means Rl 43 RS, 244 76

SrAmEHiCL2E) Pl )., qj‘ff(]]l%) i
M(W*) e (V2R HpEdi (1A 54
nnﬂ'(%) PLC A 9 (R), hEE(IEZ)A

an A (R BURR(IV ) A 31 Sl (R), =il

B H A S T B SR R ), TSR R
KZ Ak AWML e K Lvg S dn A (R, TRl
SR 4,
2.4 AEmMAIREISETNEE T

Sk A it 5 7 R T B e e T 3
MR BT R, R 19 10 MR EHRIE AR
PR RN AR, AT R LR AN R RS
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Table 4 Evaluation parameters and drought-resistant grades of varieties( line)

LAY LERHT LA L \
) i i R < A
CDC CpI CDM D

4B 15 Jinken 1 0.96 1.46 0.77 0.91 1
4R 108 Jinken 108 0.95 1.38 0.74 0.87 1
F5 B0 710 Fangcaohu 710 0.91 1.07 0.69 0.79 1l
WA 17 5 Jiumian 17 0.73 0.74 0.47 0.47 I
i 21 Xinluzao 21 0.79 0.79 0.53 0.58 I
367 0.79 0.80 0.51 0.57 I
Bkl & 33 %5 Xinluzao 33 0.76 0.87 0.49 0.50 1li
B 2 5 Xinmian 2 0.73 0.73 0.46 0.50 Il
M 2 5 Tianmiao 2 0.75 0.79 0.52 0.51 Il
Bkl - 48 5 Xinluzao 48 0.68 0.69 0.40 0.38 \}
Bkt B 55 %5 Xinluzao 55 0.78 0.84 0.53 0.60 1
A 9 5 Jiumian 9 0.75 0.80 0.50 0.48 Il
it 105 Jiumian 10 0.88 1.49 0.67 0.78 1
48 95 Jinken 9 0.86 1.32 0.63 0.77 1
Bl L 23 5 Xinluzao 23 0.82 1.11 0.55 0.66 Il
Bt 75 Xinluzhong 7 0.81 1.21 0.56 0.64 Il
K6 0.81 1.06 0.59 0.64 Il
AR 95 Suoyuan 9 0.65 0.73 0.34 0.32 I\
EREL 0905 Qiuxian 0905 0.69 0.66 0.40 0.37 I}
i 15 Sikang 1 0.72 0.68 0.41 0.43 I
HFEF 3 %5 Gengye 3 0.80 1.01 0.53 0.60 i
i 46 5 Xinluzao 46 0.69 0.70 0.36 0.35 I\
i 1139 Shuofeng 1139 0.69 0.68 0.38 0.38 I
PPEER 115 Yiluzao 11 0.70 0.69 0.39 0.42 I\
SCH 9% Yitian 9 0.66 0.69 0.36 0.34 I\
MB799 0.84 1.05 0.60 0.67 Il
1B 682 Han 682 0.74 0.74 0.45 0.46 Il
€QJ2012 - 3 0.70 0.80 0.41 0.40 I\
£ 25A Lu 25A 0.89 1.07 0.67 0.73 Il
K 02 - 2 Taiyuan 02 - 2 0.76 0.72 0.46 0.52 1l
3l N2 Jing N2 0.69 0.65 0.39 0.40 I\
8283 0.80 0.80 0.53 0.59 Il
126718 0.70 0.70 0.42 0.42 I\
ELTG 014 Brazil 014 0.64 0.51 0.32 0.30 N
B PG 012 Brazil 012 0.73 0.59 0.42 0.42 v
25 0902 E 0902 0.62 0.53 0.32 0.26 vV
R 2-1-1Bole2-1-1 0.93 1.02 0.70 0.83 I
48 35 Jinken 3 0.96 1.12 0.80 0.89 1

SCH 1045 Yitian 10 0.71 0.73 0.44 0.43

—
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Varieties(lines)

i1 08 - 405 Liao 08 — 405
G. mexicanum

M 1042 Xuzhou 1042

% 2365 Shan 2365

1 21371 Zhong 21371

11 /5B 66 Shandaxin 66
ELPG 005 Brazil 005

B 4 5 Kemian 4

#EHL 35 Chaozao 3
#9908 Yifeng 908
HFAEET 64 Zhongmiansuo 64
Mt 25 Jinke 2

FEBH 0904 Qiuxian 0904

w1 2220 Zhong 2220
FF BT 50 Zhongmiansuo 50
#1129 Zhong 129

L 197 Jifeng 197

% A-24 Mei A-24
42T Songxinghongye
P 312 Kez 312

L142-9

BHAKIZ 3 - 1 Jinnongdayun 3 - 1
Local . cotton

1 80 Zhong 80

1 44 5 Zhongmian 44
%5 0901 E 0901

fig C22 Wan €22

H=F 1056 Jifeng 1056
A 34 Jinmian 34

118 240 Han 240

fE 145 Shizao 1

A 14 %5 Jimian 14

2K Y10 Bole Y10

HrAR T 69 Zhongmiansuo 69
iT 04 - 4 Liao 04 - 4

1 119 Zhong 119

#4< 071 Enong 071

G GrAL B RS i

fikh SR B AV o
CbIL CDbM D

0.66 0.43 0.42 N
0.56 0.37 0.34 I\l
0.62 0.37 0.38 I\
0.49 0.26 0.20 Vv
0.77 0.49 0.50 Il
0.97 0.57 0.67 Il
0.74 0.40 0.41 I\
0.81 0.45 0.52 Il
0.68 0.49 0.47 i
0.66 0.39 0.34 [V
0.64 0.43 0.43 IV
0.84 0.56 0.61 Il
0.47 0.22 0.15 A
0.73 0.45 0.39 I\
0.70 0.42 0.42 I\
0.69 0.44 0.41 I\
0.70 0.29 0.26 I\
0.68 0.50 0.61 Il
0.59 0.30 0.21 A
0.66 0.37 0.35 v
0.45 0.21 0.16 A
0.47 0.20 0.13 A
0.56 0.32 0.29 N
0.71 0.37 0.34 v
0.60 0.32 0.32 v
0.57 0.31 0.22 N
0.73 0.48 0.58 Il
0.56 0.34 0.29 v
0.53 0.38 0.37 v
0.56 0.31 0.27 N
0.60 0.33 0.26 v
0.63 0.36 0.37 v
0.43 0.17 0.09 N
0.51 0.24 0.18 N
0.56 0.35 0.29 I\
0.35 0.14 0.01 N
0.52 0.29 0.23 N
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Table 5 Predict model stepwise regression of cotton drought resistance

- T WXRE WERK . B
Dependent Stepwise regression R R? Sig.
i’?*ﬁ?%ﬁ Y= 3:019418)(;0()"(3)32); :0%813;:‘2 + 0. 096X, + 0.994 0.989 1028.802 0.000
i’?*ﬁi*ﬁ # Y= N 203'62754:0'03'43;?;‘: (;2047‘;9)(3 +0.436X; + 0.930 0.865 73.965 0.000
iﬁ*ﬁiﬂ%@ M Y= N 1()635)(18++09i119);1)(j (;203'23)(15)(2 +0. 173X + 0.991 0.982 614.299 0.000
’gi'f'ﬁ’fftf%%i*m Y= N 10576)(558:0.02'4617;2)‘48_ (;87‘32)(216)(“ +0. 2444 + 0.996 0.991 1273. 140 0.000

T XI—HRAE I 80 Xo— SR fE IRk s X3—IR BB IO A Xa— B IRk s XS— B WM Ao 8G X7— 1A% EE; X8—IA Mk

LT g8

Note: X1—Tleaves number of initial flowering stage; X2—height of initial flowering stage; X3—leaf area of initial flowering stage; X4—height of boll-

forming stage; X5—leaves number of boll-forming stage; X7—boll weight; X8—cotton seed yield per plant.

AWFFRLEG /T T I ARIBEFR R, 45 G 40l
AT SEBRE L, SRR A T 76 S R S iR AE
PR TR VI 12 SR AR F B Z kT
PRAE T8 5 15 5 A T i et i, %
PESTHT AT 2 AE A B A SR B, i AE it A
B ek S R AR A B DU TR SRS Ik R TR
PRI R B AR R RS T AR AR B
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