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Abstract: In this paper, the effects of drought-resistance chemicals on growth and development under high
temperature and drought stress in cotton were discussed. Different types of drought-resistance chemicals of fulvic
acid potassium (K1), plant protein immunizers (K2) , water-soluble fertilizer containing amino acid (K3) were
sprayed at bud stage (A1), bud and flowering stages (A2) , flowering stage ( A3) in this study. Agronomy param-
eters, dry matter, leaf area index, root-shoot ratio, root morphology index, yield, and quality were observed across

treatments and cultivars to decide the optimal drought-resistance chemicals at different spraying periods. The results
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showed that the plant height, the number of sympodials, buds, flowers and leaf age of K1A1, K1A3 and K3Al
were 70.2, 68.8, 68.9 ecm, 7.9, 7.7, 7.7, 5.9, 5.7, 5.9, 1.3,1.3 and 1.3, 13.7, 13.9, 13.7, respectively,
which were significantly different from the CK and were better than other combinations. The dry matte mass of K2A3
was 4.3 t - hm™? and leaf area index of K2A1 was 2.8. The root-shoot ratio of KIA1, K3A2 were 0.156 and 0.156,
respectively, which were significantly different from the CK and were better than other combinations. The root
length, root area of KIA1 was 36.9 mm, 0.63 mm’and the root diameter of K2A1 was 0.95 mm, the root volume
and root area of K3A3 were 26.9 em’and 0.63 mm”, respectively, which were significantly different from the CK
and were better than other combinations. The combinations of K1A1, K2A3 and K3A1 had the highest seed cotton
yield and the best yield composition factor ratio, with 5 876.4, 5 866.3, 5 968.3 kg - hm™>, respectively. The up-
per half mean length, breaking tenacity , micronaire, uniformity and elongation of K1A1 and K3A1 were 31.6, 31.8
mm, 37.2, 37.1 ¢N - tex', 4.0, 3.9, 87.0%, 87.5%, 7.1%, 7.1%, respectively. Except the micronaire value
was slightly lower than CK, the other cotton fiber quality indexes of K1A1 and K3A1 combination treatment were
higher than those of other treatments, and the cotton fiber quality was better. To sum up, the indicators under the
combination treatment of K1, K2, K3 drought-resistance chemicals at bud stage (K1A1, K2A1, K3A1) all per-

formed well, which can serve as the theoretical basis for large-area application of drought resistance and water sav-

ing in drip irrigation cotton under different needs.
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Table 1 The treatments of field experiment

fbm PR LUy TRl D gt
Treatment Drough?—remstance Spraying Splfaylng
chemicals type amount time
K1A1 Al. 751 Bud stage
K1 HH 0 o AN
K1A2 Fulvic acid ) Bud stage +
. g+ hm .
potassium Flowering stage
K1A3 A3. 161 Flowering stage
K2Al A1 75 Bud stage
K2. 5T "
BUE L) A AIAEN]
EqEpal 450
K2A2 A 5 Bud stage +
Weishengyuan plant ml - hm .
.o . Flowering stage
protein immunizers
K2A3 A3 4 Flowering stage
K3A1 K3 IR iR & Al %W Bud stage
S He Sk
FHTRAKIENL AZ%%HXE,EH
K3A2 Zhengye Walter 300 Bud stase +
water-soluble ml - hm™ Fl He sage
fertilizer containing owering stage
K3A3 amino acid A3 16 Flowering stage
WA, A H ARG
CK Routine management, no application of drought-resistant

chemicals during the whole growth stage
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Table 2  Effects of drought-resistance chemicals on agronomic characters of cotton
b PR R R HA TEHL i
Treatment Plant height/cm Number of sympodials Budding number Flowering number Leaf age
KIA1 70.2+1.8a 7.9£0.2a 5.9+0.4a 1.3+0.3ab 13.7£0.3ab
K1A2 65.8+1.1cd 7.6x0.1ab 5.3+0.7abc 1.1+0.2ab 13.6+0.2ab
KI1A3 68.8+0.9ab 7.7+0.3ab 5.8+0.5ab 1.3+0.2ab 13.9+£0.4a
K2A1 68.5+1.3ab 7.5+0.1b 4.6+0.9bed 1.1+0.1ab 13.3+0.3abe
K2A2 68.1+0.6abc 7.7£0.2ab 4.9+0.3abc 1.0+0.1ab 13.2+0.3bc
K2A3 67.3+0.9bc 7.7+£0.2a 4.5+0.5¢d 1.3+0.2a 13.5+0.1ab
K3A1 68.9+0.9abc 7.7+0.3ab 5.9+0.5a 1.3+£0.1a 13.7+0.2ab
K3A2 66.4+1.8bed 7.5+0.1b 4.8+0.4abc 1.0£0.1ab 13.7£0.1ab
K3A3 66.5+1.1bcd 7.5+0.1b 5.3+0.5abe 1.3£0.2a 13.7+0.5ab
CK 64.4+0.7d 7.2+0.1¢ 3.5+0.4d 0.9+0.2b 12.7£0.5¢

T R PR P B AR DR, [RIFUAR R R 3R AL BR 22 57 B3 (P<0.05) , T,

Note ; Data of the table represent average value * standard error, different letters in the same column mean significant differences among treatments ( P

<0.05). The same below.
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Table 3  Effects of drought-resistance chemicals on dry matter,

leaf area index, root-shoot ratio of cotton

TY i I T RS £ I
Ab ;

Dry matter Leaf area Root-shoot

Treatment o R .
/(t+-hm™) index ratio
KI1A1 4.10+0.08abc 2.60+0.03abc 0.16+0.42a
KI1A2 3.90+0.18bc 2.60+0.09abed 0.15+0.27ab
KI1A3 4.10+0.13abe 2.60+0.01abc 0.15+0.10be
K2A1 4.20+0.10ab 2.80+0.09a 0.15+£0.42ab
K2A2 3.90+0.36bc 2.50+0.22bed 0.14+0.02bc
K2A3 4.30+0.21a 2.40+0.04de 0.150+0.41ab
K3A1 4.10+0.50ab 2.70+0.02ab 0.15+0.09bc
K3A2 3.90+0.60bc 2.40+0.10de 0.16+0.11a
K3A3 4.00+0.04abc 2.50+0.09¢d 0.15+0.45ab
CK 3.80+0.12¢ 2.20+0.13e 0.14+0.12¢
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L BORBEECFFFAR 7 A A [R5 ), 45 Ak 2120 Bk
SR ORI P i 5 CK 2R AR b
MZEZERIARE, SO PR HRECN 5.2~
5.7 4, AN 5.1~5.5 g, BIRER BN 20.6 ~22.5
Jikk « hm™; AFAR =4 5 568.6 ~ 5 968.3 kg -
hm™2, L KIA1 K2A3 F1 K3A1 4k 3 A4 38 7 5 R &
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U FFR = B 43 38 CK 340 5.5% .5.3% 1 7.2% .,
K2A3 K3A1 Ab B HARH IH CK #2155 0.4 ¢, [l —
PR FUAS Rt B 300, K1 K2 o 5257 b B 4% 4%
TR AL A3>HE WG AL, (CF5 0+ 46 00) mi
Jiti A2, H K2A3 4b 34 K2A2 K2A1 4351 i 2 14
0.4.0.4 ¢; K3 LR FN AL HE AR ERIUA A1>A2>
A3, H K3AI1 % K3A2 K3A3 73 %] W 1 hn 0.3,
0.4 g, [Al—Mjta Bt A [F]40 52590, 35 WA mi it #n 2 4>
30 2y i i Ak B PR TR SR B R PR R K3 = BT
K1 $T25 K2, H K3A1 4355 K1A1 K2A1 4b P i
W 0.3.,0.4 o5 AL HAMTIE AL BN R I K K2A3 B
REE K3A3 EWAN 0.4 oo ZEE T E£M,
K1A1 K2A3 K3A1 b P FFAR 7 & 5 i, 7= 12 A4 A
P He A A
2.5 MEFIRERRAZIG

1 6 TI N, 45 A FRAT 2 i e bR T3

R4 REFXRERK RER IRERFTRERE M
Table 4  Effects of drought-resistance chemicals on root length,

root diameter, root volume and root area of cotton

KB W L S PR SR KRS CK
FESFIPR I B TORE (WS AR A, LA 4F 4 o T
FebRE T CK, 23 %8 CK 5 0.3~0.9 mm 0.6~2.1
eN - tex ' 0.1% ~2.0% .0.1% ~0.2% , i/ Fr A Hit 5
b BRI A 0 B — R TR 5 B B 24 Lh i i
G AR M B T B 22 5 . Al — PR
ARG, K1 K2 K3 470 52 570 4% sl 390 w5 i Ak 2
2R E K R R Uy 2 i 49 5 B R U it
Al>(E I+ B Wi A2 AEImEiE A3, H K1AL
AL BRI LB B R T K1A3, K2A1 AbFEKT L L
SR E R T K2A3, KR 2R AR, [F—
Wl S AR TR 7, 45 Ak B 2T 24 5 36 s 25 5 1
ANWE BB ET CK( D REERRIN) . 286001
FW BRI (SR Z 4D, KIAT K3AT Ab P Ay H:
AR 2 o AR bR 1 v T L Ak B A A 4
Bk,

%5 HEMMBEEENEENAE TR

Table 5 Effects of drought-resistance chemicals on

seed cotton yield and yield components of cotton

K /cm HAA/mm L/ em?
b3 R REALE AT/ em HF R mm?
Root Root Root
Treatment . Root area
length diameter volume

PHRGERM BRTE IR Pram—

KI1A1  36.90+0.71a 0.94:£0.0lab 25.80+0.29abc 0.63+0.08a
K1A2  36.60+0.70ab 0.92+0.02abc 26.20+0.99abc  0.60+0.08a
K1A3  35.30+0.69abc 0.91£0.01abc 26.40+0.12ab  0.63+0.08a

K2A1  32.40+0.18¢  0.95+0.04a  25.90+0.23abc  0.59+0.09a
K2A2  35.10+0.64abc 0.91+£0.04bc 25.80+0.53abc  0.55+0.09a
K2A3  35.10+0.40abc 0.91£0.02bc 25.00+0.66bc  0.62+0.08a
K3A1  33.10+0.94c  0.93+£0.0lab 26.50+0.06ab  0.62+0.09a
K3A2  33.30+0.13bc 0.93+0.0lab 26.80+0.99a 0.60+0.08a
K3A3  34.50+0.26abc 0.93+0.01ab 26.90+0.47a 0.63+0.08a
CK 32.00+0.80c  0.88+0.01c  24.80+0.64c 0.53+0.08a

Tr«ﬁiﬂem Boll number  Boll Plants of harvest  Seed cotton yield
per plant  weight/g /(10*plants - hm™) /(kg - hm™2)

K1A1 5.3+0.2a 5.2+0.1bc 21.3+0.8a 5876.4+520.0a
K1A2 5.4+0.6a 5.2+0.1bc 21.7£0.4a 5745.2+111.1a
K1A3 5.5+0.3a 5.4+0.1abc 20.6+2.0a 5755.4+287.4a
K2A1 5.7£0.5a 5.1+0.3¢ 21.0x1.1a 5714.3+618.3a
K2A2 5.6£0.5a 5.1+0.2¢ 22.5£1.0a 5744.6+468.1a
K2A3 5.3£0.3a 5.5+0.1ab 21.5+0.2a 5866.3+464.6a
K3Al1 5.6+0.2a 5.5+0.2a 22.0+0.8a 5968.3+969.6a
K3A2 5.4+0.2a 5.2+0.1be 21.8+3.0a 5768.5+822.9a
K3A3 5.6£0.9a 5.1+0.4c 21.0+2.4a 5811.5+586.4a
CK 5.2+0.2a 5.1+0.2¢ 21.5£0.6a 5568.6+532.3a

R 6 MEFIXRILL %m0

Table 6 Effects of drought-resistance chemicals on fiber quality of cotton

e B P %ﬁ?\% bk o e ﬁéﬁfﬁ“ fﬁi{ﬁ%

Treatment Upper half mean Breaking tenacity Micronaire Uniformity Elongation
length/mm /(eN - tex™!) /% /%

KIA1 31.60+0.41a 37.20+0.69a 4.00+0.08a 87.00+0.84a 7.10+0.09a
K1A2 31.50+0.37a 37.00+0.53ab 4.10+0.18a 86.90+0.29a 7.10+0.05a
K1A3 31.30+0.41ab 35.90+0.97be 4.10+0.16a 85.60+0.14a 7.10+0.14a
K2Al 31.50+0.69ab 37.10+1.40a 4.10+0.26a 86.50+0.69a 7.10+0.05a
K2A2 31.20+0.15ab 36.40+0.12ab 4.20+0.11a 85.80+0.08a 7.00+0.05a
K2A3 31.30+0.32a 35.70+1.01bc 4.00+0.39a 86.60+0.67a 7.10+0.09a
K3Al 31.80+0.25a 37.10+£0.57ab 3.90+0.26a 87.50+0.71a 7.10+0.09a
K3A2 31.30+0.81ab 37.00+0.98ab 4.00+0.11a 86.50+0.56a 7.00+0.05a
K3A3 31.30+0.45ab 36.50+1.02ab 4.00+0.39a 85.90+0.65a 7.10+0.12a
CK 30.90+0.31ab 35.10+0.97ab 4.20+0.25a 85.50+0.31a 6.90+0.09a
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% 7 a7, i 250 K1 K2 K3 % A4 51 Kk
180,225,240 JG - hm™ , #% 18 2021 KA IA Y40
10.3 JC - kg ' $H5, £ A0 3 B AT T CK, 34 1%
H2.6%~7.1% ,K1A1 K2A3 Fll K3A1 AbF iR &, 4%
S CK B4HN 5.5% .5.3% 1 7.2%; A, (A, A, %4t
PR H%E CK 57K 180,360,180 m® « hm™, /KM §%
0.25 JC + m I AL P K &85 3R 45 .90,
45 JC - hm ™7 #HAR AR 150 JC « hm 21154 K1A1
K2A3 1 K3A1 4b B 1 4 dic A 43 %1 b 2 885.30,
2 736.31.3 771.91 JC » hm ™2, [&l—H0 525 A [l w8 it
B399, K1 BT 500 DAAS S et Ak 3 ( K1A1) (K2 i
FILAAE 9 ms it Ab L ( K2A3) , K3 B0 5270 LA 25 40 5 it
AbFE(K3AT) B | RS 4l A f 5 5 [R]— g
it B B AN ] 0 52 7400, A 100 s it Ak 3R DL K2 0 5 )
(K2A3) 75 MAMEEAL FE LA K3 L2 H) (K3A1) | (75
WI+IE ) Bt Ab B L K3 P50 (K3A2) BUYLA B
WAFIZE A e o 275 53 BT K1AT (K2A3 Fil
K3A1 b3 2 5534 25 45 I Ae A de AL
2.7 MEFIXFRIEK DT AR

Y 1T ] 0, B 52 5000 45 A B K 43 R 50R
(WUE) AR BERYZ A, £5 AL 3 WUE ) 5.3 =
F CK,# CK ¥4H1 5.8% ~10.5%, [Al—Pt S50 A A
WS it s 09, 4% B 52 500 A B WUE ¥ 3¢ B0 0 75 191 55 i
Al> (BB +AE)) WEit A2 AL I WEiE A3, K1ATL,
KIA2 B % & T KIA3, K2A1  K2A3 B & & T
K2A2,K3A1 B35 T K3A3, [6]— Wit i A [Rl 4%
5] E I A AL R IA] WUE 2258 B35 (W +
AEI9]) Wit A 3, K1 K3 $T R 7] (K1A2  K3A2) b %
T K2 HUFR (K2A2) 5 4B B Mt it ib 21, K2 41555
(K2A3) W#EE T K1 HLFEA(KIA3) Al K3 Hit 55
(K3A3), RMASK A, Wit b 5590 B9 42 o5 7 4 4

£ HEXMBEEFUFNEM/ (T - hm™)

Table 7  Effects of drought-resistance chemicals

on economic benefits of cotton/ ( Yuan » hm™?)

PLRARA  BRA BIA TOKEH AilA

fbF . .

Drought-resistance  Gross Total Water saving Net
Treatment . . . . .
chemicals input ~ income  income  amount  income
K1Al 180.00 3170.34 60526.92 45.00  2885.30
K1A2 180.00 1818.98 59175.56  90.00  1578.98
K1A3 180.00 1924.04 59280.62 45.00 1639.04
K2A1 225.00 1500.71 58857.29 45.00 1170.71
K2A2 225.00 1812.80 59169.38 90.00  1527.80
K2A3 225.00 3066.31 60422.89 45.00 2736.31
K3Al 240.00 4116.91 61473.49 45.00 3771.91
K3A2 240.00 2058.97 59415.55 90.00  1758.97
K3A3 240.00 2501.87 59858.45 45.00  2156.87
CK 0.00 57356.58 0.00

KRR DL K1AT K2A1 K3A1 Zb3ifR & .
33w
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Fig.1 Effects of drought-resistance chemicals

on water use efficiency of cotton
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