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Effect of Exogenous Hormones on Cotton (Gossypium hirsutum L.) Growth and Devel-

opment during the Early Growth Period

LI Peng-cheng, DONG He-lin, LIU Ai-zhong, LI Ru-yi

(Institute of Cotton Research of Chinese Academy of Agricultural Sciences / State Key Laboratory of Cotton Biology, Anyang,
Henan 455000, China)

Abstract: Field experiment was conducted to study the effect of exogenous hormones on cotton (Gossypium hirsutum L. cv
SCRC 28) growth and development during the early growth period. Six different concentrations of three exogenous hormones
were designed, which were heteroauxin(IAA) 5 mg-L*and 10 mg-L*, 6-benzyl adenine (6-BA) 50 mg-L™*and 100 mg-L?, gib-
berellin acid(GA) 20 mg-L*and 50 mg- L™, with water as control, for foliar application three times from seedling stage(6-7 true
leaves) to squaring stage. The results showed that the vertical growth rates of main stem of cotton plants with six different con-
centrations of exogenous hormones by foliar application during seedling stage were all dower than those of control. Diameters at
cotyledonary node of main stem of cotton plants with six exogenous hormones treatments were greater than those of control. The
growth rates of leaves of cotton plants were significantly speeded up by treatment of 50 mg-L™* GA, with the leaf areas of whole
plants increasing significantly. SPAD values of chlorophyll in functional leaves (4" leaf from the top) of cotton plants with six
different concentrations of exogenous hormone treatments were significantly higher than those of control. Treatments with dif-
ferent concentrations of IAA, GA promoted the development of bud of cotton plants, and the treatment of 20 mg-L* GA
achieved marked effect. The results above showed that in the experimental conditions vegetative and reproductive growth of cot-
ton plant could be coordinated and buds could be better developed from seedling stage to squaring stage by foliar spraying IAA
with concentrations of 5 mg-L?,10 mg-L™ or GA with concentrations of 20 mg-L? 50 mg-L™ Effect of GA was better than
that of IAA, and effect of 20 mg-L™* GA was the best among 4 treatments. Treatments with 6-BA was noneffective to promote
the development of buds.

Key words: exogenous hormones; foliar application; cotton; growth and devel opment
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Table 1 Effect of exogenous hormones on plant height, growth rate of main stem and stem diameter at
cotyledonary node of cotton plant

Lh ¥k Plant height /cm FEEERK B 6 H 29 el
Trestments Growth rate of main  Stem diameter
06-01 06-08 06-15 06-22 06-29 gem/(cm-d?) Jem
A 7.2 aA 12.8 aA 22.2abAB 36.2 abAB 48.7 abA 1.48 bA 1.03 abAB
B 6.7 aA 12.5aA 21.9 abAB 34.4 bcAB 46.8 bA 1.43 bA 1.12aA
C 7.2 aA 11.9 abA 20.4bAB 30.9 cdBC 38.0cB 1.10cB 1.11aA
D 7.3a8A 13.0aA 20.1bB 27.6dC 349cB 0.99cB 0.94 bcB
E 6.5 8A 10.5 bA 20.3bB 33.3bcB 46.3 bA 1.42 bA 0.95 bcB
F 7.1aA 12.6 aA 24.0 aA 39.58A 50.8 abA 1.56 abA 0.99 bcAB
CK 6.8 aA 11.5 abA 21.7 abAB 34.9 bAB 51.8 aA 1.61aA 0.92 cB

T RSB R AR RS RN AN R AL BEEIE 0.05,0.01 /K P F 2257 3%
Note: Values followed by different lowercase |etters, capital letters in the same column are significantly different among the
exogenous hormones treatments at the 5%, 1% level, respectively.

R 2 SMEHEITEM A MR E | AR ERE R0
Table 2 Effect of exogenous hormones on leaf number, leaf emergence rate and leaf area per plant

isi] FUIHA Number of leaves e 6 /1 29 H HLpkRT T
Treatments 06-01 06-08 06-15 06-22 Leaf growth rate/(fr-d?) Leaf areaper plant /m?

A 4.18A 6.9 aA 9.5aAB 12.5 abAB 0.40 abA 0.23 aA

B 4.18A 7.0aA 9.6 aA 12.0bB 0.38bA 0.21bA

C 4.18A 6.6 aA 9.2bB 12.0bB 0.37bA 0.20 bA

D 4.0 8A 6.6 aA 9.1bB 11.9bB 0.37bA 0.20 bA

E 4.0 8A 6.6 aA 9.6 aAB 12.3bAB 0.39 abA 0.23 aA

F 4.2 aA 6.7 aA 9.7 aA 129 8A 0.42 aA 0.24 aA

CK 4.2 aA 6.7 aA 9.4 abAB 12.1bB 0.38bA 0.21bA

T RSB R AR F N R G SRR AN R AL BEEIE 0.05,0.01 /K P T 2257 %
Note: Values followed by different lowercase |etters, capital letters in the same column are significantly different among the
exogenous hormones treatments at the 5%, 1% level, respectively.
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%* 3 SMEREIIRIEIIREM IT4RE SPAD ERIF N
Table 3 Effect of exogenous hormones on SPAD
values of chlorophyll in functional leaves of cotton

plants
Abr H 1] Date

Treatments 06-14 06-27
A 46.6 bhcAB 42.7 aAB
B 46.3 hcAB 42.02AB

C 51.7 aA 43.3aA
D 49.8 abA 42.5aAB
E 42.8 cdBC 42.7 aAB

F 39.6dC 42.8 aA

CK 48.9 abA 38.5bB

T A S AN RS B3R AN ) 4 #L ] 78
0.05,0.01 7K N2 57 i 3

Note: Vaues followed by different lowercase letters,
capital letters in the same column are significantly different
among the exogenous hormones treatments at the 5%, 1%
level, respectively.

F 4 SMNEBERIREIERHRI
Table 4 Effect of exogenous hormones on number of
buds of cotton plants

Qb3 LA %L Number of buds
Treatments 06-15 06-22 06-29

A 2.8 hcAB 10.3abAB 15.5bcABC
B 3.2 abAB 8.8bcABC 17.1abAB
C 2.8 bcAB 7.7 cdBC 13.5cdBC
D 25cB 6.3dC 11.5dC

E 3.2 abcAB 9.6 abAB 18.5aA

F 3.6 aA 11.3aA 17.2 abAB

CK 2.9 abcAB 8.5bcBC 15.0bcABC

tEY GiEZlk €I EE N U NNEE S S NP L s
0.05,0.01 /K- F 225 .2

Note: Values followed by different lowercase letters,
capital letters in the same column are significantly different
among the exogenous hormones treatments at the 5%, 1%
level, respectively.
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