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Applying Plant Growth Regulators at Early Stages Affects Maturation of Cotton
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Abstract: [Objective] Early initiation and early maturity are the foundation of high yield and good quality of cotton. The purpose
of this study is to determine the effects of plant growth regulators applied at the seedling and squaring stage on the early
initiation of flower bud and the rate of the opened cotton boll (ROCB) during later development period, and to provide practical
measures for hastening the maturity of cotton. [Method] Several plant growth regulators were applied from cotyledonary to
squaring stage under greenhouse and field conditions, water was used as the control. The first fruiting branch node (indicating
the initiation of flower bud), the number of bud prior to blooming and the ROCB at mid-term of boll maturation period (23
September, 2017) were compared among treatments. [Result] Under greenhouse conditions, gibberellic acid (GA;) applied at
the cotyledonary stage with 140 wmol-L ™" as well as the three consecutive applications of sodium nitrophenolate (CSN, 2.23
pmol-L™") at the cotyledonary, two-leaf and four-leaf stage made the first fruiting branch node move down by about 0.9 nodes.
In field experiments, the application of gibberellin,, (GA,.;, 288 and 576 wmol -L ") at the cotyledonary stage significantly
decreased the first fruiting branch node by about 0.4 nodes. Also, the application of 6-benzylaminopurine (6-BA, 44.4 pmol-L™)
at the three-leaf stage significantly decreased the first fruiting branch node by 0.2 nodes. However, there was no significant
correlation between the first fruiting branch node and the ROCB in late September. Moreover, the application of Brassinolide
(BR, 0.10 pmol-L™) at the bud stage increased the ROCB in late September, which was mainly associated with the increased
boll set in the lower and middle fruiting branches. [Conclusion] The reasonable distribution of bolls (concentrated in the
lower and middle fruiting branches as well as inner fruiting sites) is more important for the earliness of cotton than lowering the

first fruiting branch node.
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CK: control; GA;: Gibberellic acid; CSN: Compound
Sodium Nitrophenolate; TRIA: Triacontanol. L, M, and H:
indicatethe low, medium, and high concentration of regula-
tors. GA; : 140, 270, 540 pwmol-L™"; CSN: 2.23, 4.60, 14.00
pmol-L7"; TRIA: 0.10, 0.25, 0.50 pmol-L~". The same let-
ter means no significant difference (P=0.05), different let
ters indicate significant difference (P<<0.05).
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Fig.1 Effects of several plant growth regulators
application at the seedling stage on the first fruiting

branch node of cotton under greenhouse conditions
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The same letter within the same stage means no significant difference (P=0.05), different letters indicate significant differ-

ence (P<<0.05).
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Fig. 2 Effects of GA,.; (A), 6-BA (B) and BR (C) application at the cotyledonary— and three—leaf stages on the first

fruiting branch node under field conditions
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Fig. 3 Effects of GA,.; (A), 6-BA (B) and BR (C) application at the seedling and squaring stages on bud number
per plant on June 16 and 24 under field conditions
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Table 1 Effects of GA,.;, 6-BA and BR application at the seedling and squaring stage on the opened boll number
per plant and rate of the opened cotton boll (ROCB) on 23 September, 2017

W Hpknt g2 W Hpknt 2
b3 Concen- A nhgsE | kb Concen- AL g AR
Treat- R tration/ Opend boll ROCB/ | @ Treat- AR tration/  Opend boll ROCB/
Growth stage Growth stage
ment (pmol-  number per % ment (pmol-  number per %
L™ plant L™ plant
GA4r  FHHH 0 36a 323a 6-BA 31t 44.4 39a 356a
Cotyledonary 144 39a 36.6a Three-leaf stage 88.8 31a 294 a
stage 288 32a 348a 0 0.0 36a 3794
376 31a 3092 Squaring stage 22.2 37a 32.1a
3 -3 0 4.1a 348a 44.4 43a 449 a
Three-leaf stage 144 40a 38.7a 88.8 29b 275a
288 33ab 3L7a 1 gr  Fop 000 28a 3284
>76 2.7b 31.9a Cotyledonary 0.05 33a 34.1a
7 0 36a 343 a stage 0.10 3.0a 28.0a
Squaring stage 144 34a 33.1a 020 34a 362a
288 3la 3.5a 3 04 000 37a 3422
376 32a 3.1a Three-leaf stage 0.05 36a 383a
6-BA il 00 36a 36.2a 0.10 35a 33.7a
Cotyledonary 222 37a 365a 020 36a 378 a
stage 444 37a 353a A 000 4.0 ab 39.4 ab
888 3.2a 28.0a Squaring stage 0.05 3.1b 283b
3 45 00 44a 46.0 a 0.10 50a 51.8a
Three-leaf stage 222 33a 278 a 020 4.6ab 435a

s ] — A K A ] 5 B 3R 22 AN 3 (P=0.05) , Rl 7 bR 22 5 .35 (P<<0.05).,
Note: The same letter within the same stage means no significant difference (P=0.05), different letters indicate significant
difference (P<<0.05).
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Table 2 Effects of BR application at the squaring stage on the spatial distribution of cotton harvestable boll

e g Fi #5723 [A] 4347 Spatial distribution/%
Concentration/ T T4k T 4 A 4
(pmol-L7") L Ls;- M-, M, Ui U;-
0.00 99a 9.7a 10.0a 15.1b 309 a 24.4 a
0.05 113 a 11.2a 10.0 a 21.1a 26.4b 199a
0.10 13.8 a 145a 119a 20.2 a 222¢c 173 a
0.20 129a 140 a 13.7a 20.1 a 23.8 bc 154 a

T [l — A /NG 252 R 7E 0.05 K22 53 B3 (P<<0.05) . R Rl (1~5) RALA I (1~2) K35 F A T
(1~5) RBAME (3 KA E) R4 s PN Pl (6~ 10) RAZA FI(1~2) 895 s Ak . thaB (6~ 10) RAESMI (3 KL B SR AY 5
B BRI R RL ) SRAEA (1 ~2) A5 Ak B (11 M RL ) SRS (3 B LA 1) B

Note: Different letters within a column mean significant difference at the 0.05 probability level (P<<0.05). L, ,: the first two
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nodes of lower (1#—35") fruiting branches; L;-: the third and above nodes of lower fruiting branches; M, -,: the first two nodes
of middle (6"—10") fruiting branches; M;_: the third and outward nodes of middle fruiting branches; U,,: the first two nodes of
upper (above the 11") fruiting branches; Us-: the third and outward nodes of upper fruiting branches.
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Fig. 4 Correlation between the first fruiting branch
node and the rate of the opened cotton boll at mid—
term of boll opening period (23 September)
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