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SCREENING AND EVALUATION OF DROUGHT TOLERANT INDICES OF
COLORED UPLAND COTTON ( Gossypium hirsutum L. ) IN GANSU

LUO Jun-jie SHI You-tai CHEN Yu-liang WANG Hong-mei LIU Xin-xing

( Bio-technology Institute , Gansu Academy of Agriculture Sciences, Lanzhou ,Gansu 730070)

Abstract ; Under plastic film mulching and high-intensity condition, ten cultivars (lines) with white fiber, brown fiber
and green fiber were used to investigate their physiological and biochemical traits at flowering-bolling stage during which
plants are most sensitive to soil water and fertilizer, morphological character during the growth, as well as the
comprehensive evaluation of drought resistance through multivariate statistical analysis and to find out indices which are
simple and easy to be applied for cotton drought tolerance evaluation, which is also helping providing reference for
colored cotton breed selection. Results showed that the comprehensive evaluation of 10 indexes such as carotenoids
content, water loss rate of cutting leaves, leaf number of flowering-bolling stage, specific breaking strength, soluble
protein content, the yield related index of fiber length, number of invalid fruiting branch, MDA content, growth period
, relative conductance rate, cotton drought resistance can be identified. The drought resistance and D value were
significantly positive, depending on D value, and the sequence of drought resistance of 10 accessions from strong to weak
was BCO5 - 07 - 18 -2, BCO6 - 10, Longl —1 -3, BCO6 - 45, GCO6 —45, G3 -1, Longmian -2, G3 -6,
Longzongmian — 1, Longlvmian —3.
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Table 1  Relative soil water content tested at different growth stages (% )
b3 )2 FERI AT — K H ZIKHT =K VUK R WekE
treatment  soil layer(em)  preplanting first watering pre-second watering pre-third watering pre-fourth watering post-harvest
0~20 13.634 7.023 9.740 6.513 9.271 10. 419
20 ~40 14. 361 7.276 10. 358 8. 132 8. 692 9. 961
A 40 ~60 15.419 8. 050 10. 909 8. 590 8. 823 10. 493
60 ~80 16. 054 9.276 12.317 10. 622 8.760 10. 580
80 ~ 100 16. 402 10. 742 12. 505 11.423 9.947 11.017
0~20 13.634 6. 945 4.908 4.774 4.113 3.158
20 ~40 13.718 7.057 5.010 4. 857 4. 458 4. 161
B 40 ~60 14. 220 7.978 5.200 4.560 4.402 4.457
60 ~ 80 15.530 8.918 6. 564 5.458 4.968 4.595
80 ~ 100 16. 225 9.767 7.392 5.356 5.033 4.732
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Table 2 Determination of drought resistance indexes
PR PR 2

trait trait trait ratt

Y FEEPLER R yield drought resistance coefficient D ZEATH D E comprehensive evaluation

X, K43 lint percentage ( % ) Xis TERORAE( /I\) number of invalid fruiting branch
X, #1748 seed index(g) X9 HF W growth period(d)

X5 PAELTE single boll weight(g) Xa0 - A%} & 7K & Relative water content( % )

Xy SRS R length between fruit branches and main stem(cm) X5 - KA Fi 5 il leaf water saturation deficit( % )
Xs H5— BT AL () initial internodes of fruiting branch X B RN H K E 2R water loss rate of cutting leaves(gh ' -g~!)
Xe SATEL() number of fruit nodes X3 4% a chlorophyll a content (mg. g~ ')

X5 iﬁaﬁi%i@k&( ) boll numbers per plant Xo4 M4 b chlorophyll b content( mg. g -1

Xy ﬁ’;ﬁ(%*ﬁﬁ( ) number of fruiting branch Xos MR o chlorophyll content(mg. g -1 )

X, ¥R Height/ cm Xs6 K% N ZE A carotenoid content (mg. g 1)
Xio TEE M B0 ( ) leaf number of flowering-bolling stage Xy, SOD % SOD activity (u-1mg~")
X 4K JE fiber length (mm) Xog POD it POD activity (u+min ~'mg~")
X, BRI uniformity (% ) Xy CAT 7% CAT activity (u-min ~ ! mg’l )
X3 I, 57 B {E micronaire X30 N . BE& B MDA content (pmol-g™!)
X4 iR elongation (% ) X3 FHXTHL 45K relative conductance rate( % )
Xis 7 24 L e specific Breaking Strength/cN-dtex — 1 X5, I R & H proline content( pg-g -1 )
X6 Z5Hl stem diameter( cm) X33 AL & i soluble protein content(mg. g =
X7 UL HFE S harvest index( % ) X3y AR 5 soluble sugar content( % )
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R(X;) =1 = (X;-X) /(X X)) (3)

A, X MARARIEE ; X, X, H T S0
e L AN UR S YN ER G PN E

LA TR AL E o RAEA B TTHERFE MR (3)
AT, 2 f PN j SRR PR TTRRR

o, =P/(P, +P,+P; +--+P) (4)

B RPURELEE A D H120(5) K5,

D=(p)o + (), + (py)w; +-+ + (Mj)")j

(5)

K Excel2003 F1 SPSS11. 5 K 14 52 J £ 4% b 34t

5508,

2 HEREM

2.1 BUUEHRERERT(R)HHEN

ASHIFSEXS T X (JBr 3 20 ) FK X (O] i) 2% 8 4E i
Ft () APEARE AR 0 B 2EAT T05E | 45 R R, 2540
FERLRR (R e A T IR+ AL B, 5 X BEAT L,
FEAR BOVF 2 PR S A= — R A ZE 1k, AR 3l B i 445
AR IR B, SE R 2K (1) SRAT A A bn AR i
PR RE PRI (R 3) . R 3 W LIE I, T
(Al —HAAE AT (R ) T, A [R8 n PR A4 57 22 A7
TEZ2E 5 AUEAT R —48 bR B9 51 7 REOR P 2547 4 i
Tt () BT T T A A0 45 SR IR S AR A, B LA, A i
F—AEARR PP AR AL Rl (R ) AP RS AE A I
Y, ZARREEA TSR A VN A B AT R (A BTl E bR 2
] 5C 2R S22 , i HLAS [R] 6 b ) T SN ] S5l 5 2R
M FERT 5 T M A T 255 WO, LAR E B 7 28 E
HEAEAR

R3 TRBERERMREERERNEREUERNRERY

Table 3 Drought-resistant coefficients of morphological and biochemical characters of colored cotton varieties

WA (&) cultivars (lines) y X, X, X5 X4 Xs X6 X Xs Xo Xio Xy
B A% 2 5 longmian-2 0.397 1.060 0.833 0.839 0.878 1.144 0.796 0.594 0.620 0.660 0.693 0.931
B 1-1-3 longl-1-3 0.479 1.037 0.871 0. 841 0. 884 1.088 0.757 0.564 0.671 0.708  0.698 0. 966
G3 -6 0.410 1.125 0.802 0.799 0.852 1.017  0.641 0.569 0.619 0.673 0. 628 0. 884
B 2845 3 5 longlvmian-3 0. 436 1.142  0.835 0.863 0.917 1.026 0.706 0.582 0.592 0.714 0.606 0. 925
G3-1 0. 445 1.072  0.820 0.841 0.897 1.059 0.633 0.544 0.577 0.710 0.587 0.916
GC0645 0.476 1.096 0.859 0.846 0.886 0.994 0.727 0.614 0.623 0.731 0.618 0. 906
BCO5-07-18-2 0.525 1.160 0.732 0.760  0.905 1.060 0.734  0.625 0.592 0.724 0.578 0.931
BC0645 0.432 1.132  0.793 0.872 0.932 1.064 0.586 0.491 0.515 0.685 0.513 0.930
BC06-10 0. 470 1. 101 0.800 0.805 0.857 1.045  0.655 0. 693 0.672 0.709 0.662 0.938
BEAFEHR 1 5 longzongmian-1 0. 435 1.096 0.793 0.798 0.874 1.135 0. 661 0.610 0.643 0. 623 0.528 0.936
fn (%) cultivars ( lines) Xy, X3 Xis Xis Xi6 X7 Xis Xio X2 Xy X» X
B4R 2 5 longmian —2 0.986 1. 082 1.015 0.920 0.820 0.806 1.120  0.937 0.937 1.345 0. 400 1. 045
B 1-1-3 longl -1-3 0.974  0.978 1.030 0.927 0.824 0.708 1.239 0.871 0.962 1.313 0. 326 1. 146
G3-6 0.980 1.182  1.005 1.012  0.820 0.808 1.102 0.965 0.856 3.005 0.315 1. 089
Bl 245 3 5 longlvmian -3 0.981 1.098  0.837 1.038 0.840 0.768 1. 187 1.003  0.881 3.984  0.303 0.774
G3-1 0.978 1. 020 1. 098 1.006 0.878 0.747 1.400  0.931 0.862 2.324 0.282 1. 136
GC0645 0.982 1.067  0.897 1.023  0.829 0.783 1.211 0. 878 0.943 1. 531 0.415 0. 900
BC0O5-07-18-2 0.984 0.954 1.098 0.894 0.846 0.696 1.717  1.038 1. 021 1.007 0.513 1.373
BC06-45 0.986 1. 104 1.072 0.924 0.760 0.775 1. 260 1.073 0.939 1. 425 0.303 1. 341
BC06-10 0.986  0.991 1.059 0.947 0.850 0.658 1.308 0.929 0.996 1.123 0. 346 1.172
BEAFHE 1 5 longzongmian-1 0.984 1.022 1.105 0.969 0.819 0.850 1.049 0.876 0.915 1.490 0.412 1.018
Al (&) cultivars (lines) X4 Xas Xa6 Xy Xag X9 X30 X3 X3 X3 X34
BEAS 2 5 longmian -2 1. 047 1.046  0.797 1. 000 1.196  0.823 1. 098 1.696  2.221 1. 064 1. 127
B 1-1-3 longl-1-3 1. 147 1.147  1.0064 1.013  1.012 0.869 1.228 1.091 3.795  1.206  0.841
G3-6 1. 092 1. 091 0.797 1.015 1. 037 1.071 1. 249 1. 747 2.001 1.089  0.839
B 2845 3 5 longlvmian-3 0.777 0.776  0.509  0.889 1.278 0.932  0.924 0.973 1.939 1.516  0.822
G3-1 1.136 1.136  0.996 1. 044 1.099 1.072 0.896 1.663 1.806 0.760 0.79%4
GC0645 0.902  0.901 0. 745 0.929 1. 068 1. 095 1. 062 1.233 2.330 0.893 0. 877
BC05-07-18-2 1.373 1.373 1.215 0.990 0.996 0.998 1.224 1.302 1. 834 1. 045 1. 140
BC0O645 1. 340 1. 341 1.269 1.026  0.897 0.950 0.990 1. 200 1. 965 0. 863 0.958
BC06-10 1.174 1.173 1. 035 1.006 1.039 0.761 0.792  0.979 1. 871 1.154  0.938
B #5#% | 5 longzongmian-1 ~ 1.019  1.018 0.696 0.970 1.110 0.786 0.923 1.139 1.974 1.324 0.878
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Table 4 Rotated factor pattern and cumulative contribution

A N =)
C(riijﬁﬁt:;t F, F, k3 Fy Fs Fs F; Fy Fy Fio
X5 0.950  -0.079  0.116  -0.084  0.112 0.031 -0.002  0.043 0.014 0.013
X5 0.949  -0.081  0.117 -0.085  0.113 0.029  -0.006  0.041 0.013 0.010
Xy, 0.947  -0.083  0.120  -0.087  0.116 0.024  -0.008  0.037 0.012 0.011
X6 0.897 0.103 -0.056  -0.119  0.012 0. 064 0.150 -0.108 0. 050 0.127
X, 0.662  -0.066 —0.031 0.032  0.224 0.130  -0.379 -0.245 0.016  —0.322
Xyg -0.610 0.077 -0.042  -0.014  0.055 0. 063 -0.227 -0.362 0.116  —0.120
X5 -0.608  -0.313 -0.069  -0.234 -0.297 0.114 0.349 -0.111  -0.022 0. 109
X, 0.592  -0.053 -0.205 0.023 -0.067 0.420  -0.241  0.028 0.088  —0.090
X0 -0.034 0.742  0.024 0.400  0.014 0.028 -0.017  0.049  -0.122  -0.050
X, -0.207 0.718  0.093 0.231  0.252 0.000  -0.064  0.190  -0.061 0.331
X, 0.078 0.630  0.276 0.049 -0.011 —0.100 0.254 -0.203 0.049  —0.209
X0 0.242  -0.588  0.110  -0.187 -0.063 —0.122 0.383  0.080 -0.175 0.014
X, -0.030 0.185  0.755 0.015 -0.177  -0.081 0.189  0.214  -0.019 0. 085
X, -0.301 ~0.092 -0.729  -0.016 -0.160 —-0.029 0.182  0.116 -0.026  —0.090
Xa 0. 049 0.452 -0.649  —0.050 -0.047 -0.226  -0.027  0.421 0.036 0. 029
X, -0.120  -0.514 -0.556  -0.083 -0.160 -0.028 0.217 -0.017 0.076 0. 048
X, ~0.119 0.150  0.091 0.894  0.157 -0.085 0.075 —-0.020 0. 063 0.036
Xq -0.106 0.245 —0.065 0.885 —-0.010  —0.047 ~0.130  0.032  -0.049 0. 020
X, 0. 062 0.408 0. 147 0.547 -0.137 -0.014 0.361  0.031 0. 195 0.014
X, -0.040  -0.135 0.170  -0.012  0.836  -0.002  -0.024  0.291 0.178  -0.011
X,, -0.351 -0.219  0.117 ~0.032 -0.647 -0.026  -0.025  0.281 0.201  -0.028
X0 0.275 0.277  0.061 0.088  0.644  —0.282 0.246 -0.011  -0.127 0.129
X5 -0.295 -0.166  0.253 -0.129 -0.515 0.139 0.123  0.254 -0.208  -0.290
Xs; 0.064  -0.048  0.036 0.029 -0.132 0.818 -0.106  0.229  -0.081  —0.079
Xa -0.317  -0.110  0.057 0.204 -0.142  —0.688 -0.193  0.191 0.011  —0.190
X0 -0.070  -0.020 0.139  -0.138 -0.16l 0. 643 0.500  0.186 0.068  —0.090
X, 0. 027 0.052  0.095 -0.072 -0.123 -0.074  -0.704  0.051  -0.12I 0.111
X0 0. 117 0.027 -0.043 0.043  0.059 0.222  -0.033  0.896 0.002  -0.143
X -0.108  -0.105 -0.025 0.026  0.055 0. 095 0.034  0.003 0.903 0.033
X, -0.373 -0.170  0.010  -0.050  0.049 0.288 -0.194  0.017 -0.691  —-0.159
X, -0.024  -0.009  0.279 0.096  0.039 0.094  -0.137 -0.185 0. 144 0.746
X, 0.150  -0.103 -0.352  -0.103  0.206 -0.410  -0.002  0.046 0. 006 0.589
Chmfﬁi oot 5.866 2.948  2.405 2,352 2.309 2.291 1.813  1.740 1.601 1.446
kR
contribution rate( % ) 18.333 9.214  7.515 7.350  7.216 7.161 5.664  5.439 5.004 4.519
IR 18.333 27.546  35.061 42.411  49.627  56.788 62.452  67.891  72.896  77.415

cumulative contribution rate( % )
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Table 5 Comprehensive index, proportion, weight, D value

and comprehensive valuation of colored cotton varieties

e LA FEFRA comprehensive index value b i ﬁﬁrﬂliﬁ[ - ﬂiﬂli%
variety Z, A A Z, Zs Z Z, Z Z,  Z, Dvalue e Y value P -
Beki 2 = 1013 0.629 —0.260 0.683 —0.564 0.780 —0.028 2.322 0.323 0.339  0.557 0. 560 0.397  0.398
Bi1-1-3  1.314 1.095 —-0.986 0.648 —0.543 0.171  0.070 2.818 0.481 0.451  0.618 0.615 0.479  0.480
G3-6 0.835 0.217  0.040 0.566 —1.449 0.974 0.151 2.784 0.573 0.177  0.518 0.513 0.410  0.410
BR4EA 3 5 —0.001 0.142  0.054 0.668 —1.892 0.139  0.148 2.602 0.814 0.238  0.344 0.352 0.436  0.444
c3-1 1128 0.285 -0.016 0.489 —1.068 1.065 0.199 2.174 0.592 0.330  0.573 0.572 0.445  0.446
GCO6 -45  0.756 0.634 -0.306 0.655 —0.691 0.667 0.320 2.330 0.439 0.391  0.585 0.583 0.476  0.472
BCO5 -07 -18 -2 1.736 0.531  0.073 0.603 —0.164 0.703  0.239 2.196 0.426 0.429  0.742 0.747 0.525  0.524
BCO6-45  1.672 0.344 —-0.062 0.353 —0.600 0.697 0.304 2.097 0.347 0.407  0.604 0. 607 0.432  0.425
BCO6-10  1.328 0.556 —-0.104 0.752 -0.369 0.303 0.143 1.811 0.452 0.462  0.623 0.614 0.470  0.470
ikt 15 0.897 0.427 -0.127 0.676 —-0.594 0.353 —0.072 2.066 0.373 0.309  0.456 0. 444 0.435  0.431

KU weight/o;  0.237 0.119  0.097 0.095 0.093 0.092  0.073 0.070 0.065 0.058
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Table 6 Identification model of drought resistance in colored cotton varieties
(R i ESTm SAtIEp ¥ HRFRE . P
dependent variables stepwise regression correlation coefficient
D D = —0.959 +0. 430X, +0. 759X,, +0. 557X +0. 614X ; —0. 074X, (6) 0. 998 * 0996 222.71"
Y Y =0. 806 +0. 184X 5 —0. 080X, —0.234X,, +0. 065X;, - 0. 355X,, (7) 0. 994 ** 0. 989 71.52™

. RR P =0.01 KA,

Note: * * show significant at 0. 01 level.
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