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Screening of Low Phosphorus Tolerant Cottons with Fusarium and Verticilli-

um Wilts Resistance at Seedling Stage

WANG Shijie, WANG Xing-fen, MA Zhi-ying* , ZHANG Gui-yin, LI Xi-huan, WU Li-qgiang
(Key Laboratory of Crop Germplasm Resources of Hebei; Agricultural University of Hebei, Bao-
ding 071001, China)

Abstract: Vermiculite culture and nutrition solution irrigation were carried out simultaneously to ap-
proach the screening index for low phosphorus tolerant cotton varieties in order to screen genotypes
with high or low phosphorus use efficiency (PUE) among 88 cotton varieties with Fusarium and Ver-
ticillium wilts resistance. The result showed that the significant differences were detected in dry seed-
ling weight, fresh shoot weight, the total area of leaves, chlorophyll content, and phosphorus use ef-
ficiency among different phosphorus concentration treatments and among cotton varieties. These char-
acters could be regarded as selection indices of the cotton response to phosphorus stress. The differ-
ences in plant height and root-shoot ratio were not significant. Eighty-eight cotton varieties with Fu-
sarium and Verticillium wilts resistance were screened for low phosphorus tolerance with these indices
and were divided into two groups approximately. One was high phosphorus use efficiency genotypes,
including 25 varieties. The other was low phosphorus use efficiency genotypes, including 55 varieties.

Key words: cotton; low phosphorus tolerance;screening index; Fusarium wilt; Verticillium wilt
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Table 1 The cotton varieties tested in the experiment

B oyl B Y B oyl ke a s

1 AT 9 B 23 B 22 45 BeAE 11 67 2% FH 83-21

2 AR BT 14 24 XELS 46 Bk 724 68 NI 243

3 B BT 15 25 WA 10 47 Bk 8092 69 T 55

4 AR BT 16 26 BT 1309 48 Z2R4B 70 am7e

5 Hg BT 20 27 w7 49 ILHME 15 71 T4 10

6 AR BT 21 28 B 20 50 2B 72 ITHE 12

7 Hig BT 23 29 ®4 328 51 4B 73 e 1

8 AR BT 33 30 %123 52 6B 74 A 11

9 CE A 31 RK 94-7 53 i 11 B 75 Gk 3B

10 B 99 32 24 11 54 A 12 76 BELE

11 gh 3474 33 AR 28 55 # 261 77 JI] 52-128

12 B 3723 34 i 3 B 56 WIPA L 76 78 GK1

13 B 6331 35 & 401 57 WIFH 168 79 GK2

14 B B 32 36 a1 e 58 W 3= 80 Stoneville603

15 Wi 86-6 37 B 14 59 g 1B 81 Deltapine61

16 86-1 38 EZH3E 60 #iAR 10 82 Auburn623RNR

17 86-4 39 B 11 61 B I A 83 Tashkent-1

18 FRAE 372 40 B 14 62 N 73-27 84 153F

19 B 4B 11 B 17 63 JI] 414 85 C6524

20 B 8 B 42 4 26 64 JII#8 109 86 W 7263

21 ¥ 2067 43 B 4 B 65 w28 87 R 4

22 B 12 44 B 8 B 66 BT 4176 88 AR BF 30
1.2 REFTE FRHBFERE 1 REFRH 10 Rk,

1.2.1 HEFHFLLHE, REXHEARIEM
BB 19 ¥ CE Fr W% B8 Hoagland B 5
BoD R R RS R AT K
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RER, EMEHAABREFRARKREGE1LIRFE
MR TS IERD IR R EE W, BEHRE T
Bk % B Bk (0. 25 mmol ¢« LT P4) f K BE
(0.01 mmol « L P-)2 ™ AbHL, B U KH PO, By
EAHER, KH, PO, # K Btk A KCL#h5F., 35
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Table 2 P value of variance analysis of each index in screening experiments

E=RE WwEHEHEE SHER HEESE BEBTHE STWE HBAAX H&& 5 b
WER 0.0002*  0.0091**  0.0013**  4.57E-6**  0.0025**  0.0176" 0.1240  0.7520
o5 7 ] 6.57E-04 " 0.0006"*  0.0156" 0.0002* * 3.4E-6**  9.4F-08** 0.7670  0.0023
ax, x x AFBFEFE 0.05 M 0.01 BEKE, FH.
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Fig.1 Genotypic variation of cotton seedling screening
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indices under different phosphorus supplies
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Table 3 Variance analysis of screening indices
ZRIR Mo b AR E B R WRESE BERTYH BTHE GRS
Y FE [|] 0. 0001 "~ 0.0061" " 2.87E-06"* 1. 78E-09" * 0.0410" 0.0005*
ShFR ] 0.0230" 2.93E-05"* 0.0046" " 0.0300* 3.60E-13"~ 0.0431* "
2.3.2 HIIFLEHHEMERE, HNERE  ERERNOHENERT 1, BHX K5 E R

T8 R 2 DR U AR 78 L PR 7E A [R) B ok B A BB B 9
br A (IR BR L RL/IE % BEB8) . 88 NN ifh . HE
RS EL LIRS E SRR EHE
R ERTHE.STHEMNBAAXEES L
RIREXTHE L3R 4. SRR, PR 21. 848 ¢
5K 20 EH SR FRMEMEDT 1, mH

ZUTARBGMERE T s TH 3474 K K 94-7,
BER3ISEMHZESENHENERT L, MEE
FARA AN EANTF 1, X RS ERERE R
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Table 4 Relative value of each index in screening experiment
A 4 AR H E G E & B HRRSE WMENTYE BTYE B %
g 9 B 1.1125 1.1867 1. 0295 1.1306 1. 5418 1.1355
R B 14 0. 7938 0. 6886 0. 8513 0. 6071 0. 8551 1. 0961
AT 15 1.1969 1. 3803 1.1010 1. 3820 2.0667 1.1699
AT 16 0. 5281 0.5793 1. 2000 0. 4190 0. 7681 1. 3858
BT 20 0. 9615 0. 9075 0. 9827 0.7973 0. 7198 0. 9181
BT 21 1. 2444 1.2764 0. 8522 1.5073 1. 4247 1. 4745
R BT 23 1. 7860 1. 8355 0. 9375 2. 4567 0. 8866 1. 0194
AR Br 33 0. 8200 0. 7907 1.1018 0. 7369 0. 8791 1.2297
5 0. 7668 0. 6922 0. 8586 0. 5456 1. 0986 0.2314
w99 0. 5141 0. 4865 0. 9042 0. 3201 0. 7785 0.1797
F 3474 0. 5704 0. 3565 1. 0465 0. 7605 0. 5625 0. 7949
3723 0. 8941 0.7764 0. 8459 0. 4908 0. 9818 0.4284
H 6331 1. 2314 1.1744 1. 0154 1.1027 0. 8783 0.6641
AR BT 32 0. 9302 1. 0570 0. 7878 0. 8666 1. 0759 0. 9584
H i 86-6 1.0372 0. 7888 1.1468 0. 7303 0. 7769 0. 2605
86-1 1. 0877 1.1443 0. 7351 0. 9909 0. 7048 0. 8345
86-4 0. 9193 0.9083 0.9912 0. 8926 0. 8281 0. 7838
R 372 0. 9036 0. 8892 1.1633 0. 8136 1. 1199 1. 0620
Big45 1. 0529 1.0797 0. 9425 1.1535 1. 4920 1. 7880
w85 1.1292 1.2312 0.9152 1. 1499 1.1239 0. 8512
# 2067 0. 8752 0. 9409 0. 8301 0. 8042 1.1733 1.1024
#is 12 0. 8979 0.9127 1. 0855 0. 8383 1. 5344 0.7323
wBig 22 5 2. 6832 0. 9519 0. 8549 0.6302 0. 8385 0.2748
XE15 0. 7435 0. 7485 0. 9100 0. 6524 2. 2029 1.1279
#i8 10 1. 0356 0. 9229 1. 0508 0. 7689 1.1182 1.1206
#1309 0. 7649 0. 8229 1. 2470 0.6722 1. 0567 0.9153
HBT7TE 1. 0570 0. 8610 0. 8721 0.7538 1. 5635 1.1348
AR 20 1.0777 1.1152 0. 9076 1.2120 1. 5654 1.1061
HE 328 1.1012 1. 0551 0.9759 0. 8586 1.1225 0.5673
¥ 123 0. 8920 0. 6515 0. 9155 0. 8113 0. 9091 0. 2522
KK 94-7 0. 7132 0.7953 1. 2450 0. 6418 0.5992 0.9368
B4 11 0. 8215 0. 8537 1.1222 0. 7011 0. 8204 1. 0283
SEAS 28 0. 7911 0. 7946 1. 0042 0.7142 1. 0332 0. 8658
Wi 35 0. 7489 0. 7412 0. 9008 0. 4695 0. 5913 1. 0957
B0 401 0. 8651 0. 9481 1. 4005 0. 9659 1. 5278 1.1169
a8B15 0. 5737 0.2419 2.3962 0. 7030 1.1147 0.6072
BB 145 1. 0818 1.1624 0. 8836 1. 3004 1. 1857 1. 6062
EM3E 0. 8004 0.8933 1. 0709 0. 6210 0. 6819 0. 6129
B 115 0. 8152 1.0128 1.0217 0.7332 1. 3029 0.9522
BB 14 0.6753 0. 6025 1.1237 0. 5052 1. 2942 1. 0235
BB 17 0. 8676 0. 6300 1. 0105 0. 6134 0. 9415 0. 5786
EAE 26 0. 7396 0. 8864 1.1678 0. 8965 1.1184 1. 4916
Beid 4 5 0. 9258 0. 9451 1.0167 0. 9341 1. 4342 1. 0981
BEAE 8 5 0. 7993 0. 8810 0.9173 0. 7751 0. 8896 1. 0264
B 11 1.1636 1.2279 0. 9300 1.2115 1. 9545 0. 8806
B 724 1. 0497 0. 8491 1. 2537 0. 8789 0. 7633 0. 3489
BE 8092 0. 7854 0. 8026 1.1404 0. 6374 0. 9272 0. 7477
2it 45 0. 9096 1.0043 0.9184 0. 8150 0. 8469 1.1157
LM 15 1. 0090 0. 9642 0. 8686 0. 8754 0. 9986 1. 0654
B2 5 0. 7574 0. 8213 0. 9866 0. 6548 1. 2524 1. 2575
B4 5 0. 9545 0. 9294 0. 9870 0. 8849 0. 8417 1. 3086
T 6B 0. 8195 0.9171 0. 9357 0. 7311 1. 2057 0. 7513
B 11 5 0. 9197 0. 7815 1. 0933 0.6999 0. 7923 0. 3139
B 12 0. 9940 1. 2115 1. 2646 0. 8777 1. 1906 0. 6849
#% 261 1. 0547 1. 0690 1. 2249 1.1361 1. 1099 0. 8844
W BH$E 76 0. 8986 0.8772 1.0572 0. 7607 1. 1269 0. 9851
WUPFH 168 0. 6540 0. 6981 0. 9891 0. 6060 1.1711 0.6776
WA 3 & 1.1537 1. 0542 0. 9835 1. 0829 1. 0928 1.3744
L =2 1. 0834 1.0563 1. 0069 0.9632 1. 0389 0. 9986
WAB 10 0. 8545 0. 7089 0. 6569 0.7113 0. 8904 0.1993
YL TR BE A 0. 8342 0. 9071 0.7332 0. 8921 1. 0706 1.1011
N 73-27 0. 9364 0. 6015 0. 9237 0. 8636 1. 0574 0. 2769
N1 414 0. 5879 0.6771 0. 5052 0.4245 0. 4751 0. 5597
JI A8 109 1. 2374 1.4275 0. 4895 0. 9617 1.1873 0. 9523
JI5E 2 & 0. 7451 0. 8204 0. 8965 0. 6232 0. 6982 1. 0464
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gk

4C 4176 0. 9281 0.6615 1. 0503 1.5387 0. 5827 0. 2579
41 PH 83-21 1. 0653 1.1913 0. 8369 1. 0271 1. 1107 0. 8877
J| 243 0. 8155 0.5133 1. 0238 0.4814 1. 2039 0. 3127
TMmsE 0. 7353 0. 7259 1.1273 0. 8030 1. 3015 1. 2667
T 75 0. 9346 0. 9871 0.7426 1. 0793 1. 3859 1. 4287
iTAB 10 0. 8311 0. 7958 1.1114 0. 7980 1. 1912 1. 0861
TAB 12 1.1366 0.9173 1. 0000 1.1520 1.1323 1. 8049
81 0. 8057 0. 6159 0. 8315 0.7202 0. 9116 0. 8315
BERE 11 1. 0431 1. 2380 0. 8700 1. 0360 1. 3721 1.3624
Frklih 35 0. 8804 0.9398 1. 0561 0. 8538 1. 2644 0.9635
WiE1 5 0. 8005 0.9421 0.9671 0.7562 1. 0063 0. 8433
J1] 52-128 0. 8571 0. 8769 1. 2576 0.7298 0. 6405 0. 6686
GK1 1. 0286 1. 2431 1. 2795 0.9936 1. 5735 0.1412
GK2 0. 7590 0.7324 1. 2129 0.6128 0. 6096 0. 7286
Stoneville603 1. 1548 1. 0886 0. 7619 1.1228 0. 9057 0. 3839
Deltapine61 1. 0160 1. 0370 1. 0378 0. 8543 1. 5191 1. 2774
Auburn623RNR 0. 8412 0.8824 1. 0249 0. 8802 1. 0380 1.1559
BHF1E 0. 7174 0.7714 1. 0729 0. 5497 0. 9459 0. 9085
153F 0. 8533 0.9162 1.1176 0. 8055 1. 1961 1. 6892
C6524 0. 9325 0. 8387 0. 8021 0.6902 0. 9698 0.9483
7263 0. 8328 0.6992 0.9272 0.4043 1. 1006 0. 9156
WAL 4 1. 0689 1.1944 0.8974 0. 9420 1. 2087 1. 1467
HA B 30 0. 6365 0. 5565 0. 7138 0.5794 0. 8429 0.3221

2.3.3 GHFAIEEHEESN. REREHE HEGRARE, BTEMEBELFM GRS . X
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M LR TYE.EM 1 SHHEESE.IMW
10 WEkA A nimE SR P E, K600
FIRABINKPEADFFEM AR E, S
HRMEESTE M LR THE. A TYENBE
FIFEE 6 ANMEbR LRI, 0 1 i R8s A e T
RBER Mo 2L R A S ffr . Eoop, Hff B 21,9 99
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Table 5 Average value of each index of different types of cotton

FE EEE BMHEH HRESE HBEBTHE BTYE EEES
BFHE 0. 9147 0.9019 0. 9989 0.8424 1. 0783 1. 9661
81 RTHME 1.1052 1.1387 0. 9625 1. 0614 1. 2957 1. 8565
ENREHE 0. 8279 0. 8017 0.9932 0. 7104 0. 9703 1. 8153
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et » BB T AR TR b o A5 7E & 70 R B ik B R L
TR AN BE AT S A 7B o o 7 309 Tk 65 B O 32 BV 9 A
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Al o B R 3 A R X L AR K 88 MR AE ST
B E R A AT R, T 3 AT Bk
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Fig.2 Dendrogram of 88 cotton varieties based

on six screening indices
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