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Abstract: [ Objective] This research was conducted to examine the release characteristics of slow-release mepiquat chloride
(SRD), which is encapsulated by crosslink modified starch, from surface of cotton seeds in water and soil. [Method] Water
dissolution, soil leaching, isotope-labeled (**C-mepiquat chloride) and biological assay were used in this research. [Result] The
dynamics of mepiquat chloride release of SRD in water was a S-type curve. The period for complete dissolution of mepiquat chloride
of SRD was about 15 min, which is 10 min longer than that of control (substituting crosslink modified starch with water). The
cumulative mepiquat chloride release rate of SRD in water in 1.5, 5 and 10 min was equal to 40.3%, 24.8% and 64.0% of control,
respectively. The dynamics of mepiquat chloride release of SRD in soil was a parabola, which resulted from the joint action of
release and degradation. The highest value of cumulative mepiquat chloride release rate of SRD (appearing in the time when release
rate is equal to degradation rate) was less than 1/3 of that of control and appears 10 d later than the latter. The period for SRD existing
in soil could reach up to more than 50 d and increased more than two-fold when compared with control. The "*C-labeled SRD coated
around cotton seeds decreased in non-constant speed in soil, and the decreasing speed of SRD was always slower than that of control,

which resulted in fewer '*C radioactivity in SRD-treated seedlings relative to control. The plant height of SRD-treated seedlings was
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higher than that of control all along during 30 d period after emergence, and its plant height increment per day was higher than

control from 0 to 10 d after emergence, but equal to control from 10 to 20 d, from 20 to 30 d, higher than control again. [ Conclusion]

The evidence in present study demonstrated the slow release behaviour of mepiquat chloride within starch matrices, and indicated

that this type of SRD release mepiquat chloride in a non-constant speed mode. SRD application is beneficial to prolonging the

duration of effective action of mepiquat chloride, reducing the labour time for spraying mepiquat chloride in cotton field and

enhancing the standardization level of mepiquat chloride chemical manipulation in cotton production.
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Table 1 The basic physical and chemical properties of soils used in present experiments

P KAEH R g AHLTR pH

Number Location for sampling soil Soil type SOM (gkg™)

A RHEF S SN e i+ Loam 19.6 7.82
Scientific Garden, West Campus of China Agriculture University

B ep AP K 2 b S i+ Sandy loam 11.0 7.50
Shangzhuang Experimental Station, China Agriculture University

C YA S Mengcheng County, Anhui Province F53E+ Clay loam 8.8 7.65

1.2.4 "C AFiB#y SRD £ LEP BB “C-DPC W A, [WIRFAERERE EAT 7 51 104 20 om G AR

H3EHE ARC A, dridiBa HIREER 5 N R4
HEM 1 AN-CHy (B 1), JBURTEEIGE R 1.85X10°
Bqmg™, A SRR [ Sigma A, 465K 99.9%.
ik KN — 1B 24 SAPEGERT, T MC R
SRD f&kuk/H “C-DPC B M (CKD , fliaphifh
THIEAN C U A 3.7X 10 Bqo Kbt
IR R N )7 7K A 60% 6 3% (B E R A
MboR2E B RS, FEARTA M IR 1D, #EYK 3 em,
70 E A K2R el il 3 N 55 5%, B R 18°C
(D 35°C (AR » JEIEEF 10 h, & HHeK,
PRFF I K= AL, SRD 5 CK X LEHES, &
3 K. HITHEIE 15, 45, 70, 90, 105 d B4R

+

5

N
....o./ \CH
S el (3 3
[ 3e

1 "C-DPC AYFRICERL
Fig. 1 The labelled site of '*C in mepiquat chloride (DPC)
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Fig. 2 The accumulated release rate of mepiquat chloride
from starch matrix (slow release mepiquat chloride,

SRD) coated cotton seeds in water
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Fig. 3 The accumulated release rate of mepiquat chloride

from starch matrix (SRD) coated cotton seeds in soil
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Fig. 4 The accumulated release rate of mepiquat chloride

from starch matrix (SRD) coated cotton seeds in

different types of soil
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Fig. 5 The decreasing dynamics of radioactivity of '*C
labeled mepiquat chloride from the surface of starch

matrix (SRD) coated cotton seeds in soil
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Table 2 The radioactivity of '“C in hull and different parts of cotton seedling treated with '*C labeled mepiquat chloride of starch

matrix (SRD) coated seeds

JOSE] 3 3] Three-leaf stage 5 13 Five-leaf stage
Treatment

e Hull A Root 22 Shoot FP5E Hull A Root Z£1H- Shoot
FEAlG I DPC dressing seeds (CK) 137b 40 b 663 a 30b 23b 963 a
ZEFUA4< SRD coating seeds (SRD) 687 a 80a 270b 133a 87 a 953 a

Kl R 5 AER T, BIEAFFEERIR CK 5 SRD 7 P<0.05 /K L2 5 2% (Duncan 1)

Data in the table are mean of three replicates, values followed by different letters within a column are significantly different at P<<0.05 according to Duncan’s

multiple range test
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55%~60%. SRD #kE T CKo#l CK ], W]
SRD [¥] DPC BJsUcts . Beisi g, Ptk i

RN AR BN IESEAE LSS . X B S AR
Beftobkmn H G AT /0 b7, I SRD RSB
5 0~10d, SRD [kkm HHE 54 0.68 cmd”, #5
CK M40 41.2%, RN . B/ AR AR
K5/, i S 10~20d, SRD kR H g 5
CK #°F, UiHi%I Bt SRD (MIRBGEE ik, 5 CK
FEACHIY; WS 20~30d, SRD bk H i g
CK $1 51.9%, =M FORE B0 5 1 VK082 -
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7 3 SRD B4k i R AR B AR IEIR S Rk S HIEE MM
Table 3 Effects of mepiquat chloride containing starch matrix (SRD) coated seeds on the plant height and plant height increment
per day of cotton seedlings

Qb B ¥k Plant height (cm) FE#G H 8% Increased plant height per day (cm-d™)
Treatment 10d 20d 30d 0~10d 10~20d 20~30d
25 (1%} B Without DPC (CKo) 83a 18.8a 384a 0.83a 1.05a 1.96a
FEFIXE DPC dressing seeds (CK) 48¢ 104b 21.2¢ 0.48 ¢ 0.56b 1.08 ¢
ZZBAAK SRD coating seeds (SRD) 6.8b 12.1b 28.5b 0.68b 0.53b 1.64b

FAL P ST 5 bR, B S ANA P B ORTE P<<0.05 /KF L 225+ % (Duncan ¥4£)

Five plants are determined for each replicate, values followed by different letters within a column are significantly different at P<<0.05 according to Duncan’s

multiple range test

3 it
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