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Abstract: [ Objective ] Potassium is a main nutrient element that affects cotton yield and fiber quality. Repeated application of

potassium fertilizer can increase cotton yield, but topdressing not only causes mechanical damage to the crop, but also
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increases labor cost, thus reducing cotton planting benefits. Mepiquat chloride (MC) is a kind of plant growth regulator
characterized by low toxicity and water solubility. It is now widely used in cotton planting countries all over the world to
inhibit vegetative growth of the plant and hence to eliminate the traditional labor-costing pruning operations. However, so far
little is known about whether MC could increase cotton yield when it is applied into the cotton fields. Therefore, the objective
of this study is to investigate effects of coated potassium chloride containing MC on cotton yield, economic benefit and
balance of soil potassium. [ Method ] A field experiment was initiated in 2018 with five treatments different in potassium
application pattern and three replicates for each treatment, i.e. Treatment CRKMC (basal application of 180 kg-hm > coated
potassium chloride containing mepiquat chloride); Treatment 70% CRKMC (reduced potassium dosage (126 kg-hm™) or 70%
of CRKMC); Treatment CRK (basal application of 180 kg-hm? common coated potassium chloride); Treatment KCl (split
application of 180 kg-hm ™ ordinary potassium chloride, 60% basal and 40% topdressing at the first bloom stage); and CK
(no potassium fertilizer used), and in addition foliar spraying of MC was performed three times on each of the latter three
treatments. [ Result ] Treatment CRKMC and CRK increased cotton yield by 8.81% and 9.36%, and economic benefit of the
crop by 15.53% and 12.86%, respectively, while Treatment 70%CRKMC increased cotton yield by 6.53% and net income by
13.64%, respectively as compared with Treatment KCl. Treatment CRKMC inhibited cotton plant height before the full-bloom
stage, but increased plant height, stem diameter and chlorophyll value at later stages (from the full-bloom stage to maturity
stage), and plant biomass by 18.56%~24.98%, as compared with Treatment KCI, enhanced potassium uptake, and also
improved apparent K use efficency by 25.06%~38.83%. Release of Potassium and MC in the CRKMC exhibited a trend of
“slow — fast — leveling off” in the soil, and peaked during the period between the full bloom stage and the initial boll-opening
stage, which significantly increased the content of available potassium in the soil after the squaring stage. Conclusion
Therefore, application of CRKMC into soil can reasonably regulate the growth potential indices of cotton and meet the
demand of cotton for potassium. The application of CRKMC 30% less in potassium dosage can still improve economic
benefits of the crop and potassium use efficiency. So CRKMC can realize integrated coordination of MC and K under the same
temporal/spatial conditions, which helps reduce fertilization rate, improve crop yield and simplify crop management.

Key words: Coated potassium chloride containing mepiquat chloride; Cotton; Potassium use efficiency; Soil available

potassium; Economic benefit
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21 BESHETREUENBESFEREVER

A

A [ it B A LGS AR AE 7 B K b R R 7 AR
WEFM (3R 1), CRK 5 CRKMC 4B R 258 4
®Z, A E) 21 F121.08 4, HA= b 2R
AN S35 THLBR A B ) BRSO RIS B 2 R
REFTE 5.41~5.64 g, {HH CK BEF¥EIN; CK FFAH
FEE R T HAB AN, CRK .CRKMC F1 70%CRKMC
)25 A, &8 KClHE™ 6.53%~9.36%.

F1 FEEMLEBEN=EREUNESR

Table 1 Yield and yield components of the cotton relative to treatment

ke /b F£H5 Seed cotton 5 KC1 3477 Increase rate than
AbFH Treatment  EARRES%L Bolls
Boll biomass/ g yield/ ( kg-hmﬁ2 ) KCl/ %
CK 17.83b 4.90b 3351.1¢ -7.14
KCl1 18.92b 5.43a 3 608.9b 0
CRK 21.00a 5.64a 3946.7a 9.36
CRKMC 21.08a 5.41a 3 928.9a 8.87
70%CRKMC 18.75b 5.52a 3 844 .4ab 6.53

T CK R AHEEIAL ; KC1 2R it F S AL 80 5 CRI &7 it M A IR SAL B 5 CRKMC 3877 it 4 15 35 45 15 g S AL 5 70%CRKMC

FoR i PV 30% Y (IR 45 9 e S AR . RIPORTR/ING FREFROR RSV BUE 2 /N 2w B E TR L, 18 P<0.05SKF EER R, T
[i]. Note: CK means no K fertilization; KCI means application of KCl; CRK means application of coated KCl; CRKMC means application
of coated potassium chloride containing mepiquat chloride; 70%CRKMC means application of coated potassium chloride containing
mepiquat chloride with 30% reduction of potassium dosage. Means within the same column followed by different lowercase letters are

significantly different at P < 0.05 levels according to the Duncan multiple range test. The same below.

A Ak R AR e R (R 2),
1E 3 763~4 447 kg'hm?, CRKMC 5 70%CRKMC
WBEET CK, /i 23.89%H 31.02%, #RIfi
CK 5 KCI. CRK [H]JC i # 2 % ; CRKMC HJZEA4E)
Bk, A 7432 kghm?, BFE®T CK M KCI ik

P, AT R 22 O B A AR e A
Fse B Ear, i CRK, CRKMC 5 70%CRKMC
BEST KCL, (HiX =AM 24 5 8 535 Fit,
FRAE AR R 5 45 00 A AR Rl R
CRK., CRKMC 5 70%CRKMC R #%5%, Hih
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Table 2 Biomass of the cotton relative to treatment / (kg-hm2)

Ab 3 MY
I Leaf ZX Stem B A E Genital
Treatment Total biomass
CK 3 394b 4757¢ 5935¢ 14 086d
KCl1 3 763ab 5296b 6 749b 15 809¢
CRK 4 133ab 6 990ab 7 607a 18 730ab
CRKMC 4205a 7 432a 7 879a 19 758a
70%CRKMC 4 447a 6 885ab 7753a 18 743ab

CRKMC ¢k, B#Fm T CK M KCl, H# KCl 3
BN 24.98%,70%CRKMC % KCI1 i 14 i1 18.56%.
22 GESHEVERSAHENIBEEZREERH
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AN [ il S Ak 36T i A6 0 A P it = A= s e, PR
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BRI oK, 155 406.2 kg'hm 2, i # 5 T CRK
M KCl, 5 70%CRKMC 2% %K~ 3% ; [[ 0
70%CRKMC 5 CRK AR B E£F, Hig KCI
B 7.67%. | T 70%CRKMC /> 30%580 % fl &,
PR 32 Ak 3 B0 22 R WUR % e (181 1b ), ik %]
79.61%, # CRK il KCI 2353 i 28.07 1 38.83 4
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FEE 25.06 S EH 4T o
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AEFEEA T, CRK Fl CRKMC 25 T KCI, ¥
30%4 ) 70%CRKMC AbFE S KC1 G i 3% 22 5%
B 72 T A AR AR, CRKMC (1B RS AS 5 55
{2 L5 8 3 S AR Al D T — UGB B TR =k
TR MBS it 48 99 B i 1, Rk, CRKMC ., 70%CRKMC
Fl CRK #Hlt AT 3 25 5%, {HE KC1 435135 &
Teaas 15.53%., 13.64%7F1 12.86%.
24 BESHTRERSACHEMNBEERENHEEN

A

WA B T, AR AL (B 2a))
FZEH (B 2b)) 2 LT, REG B4
EHWERIERZESR, CK & A TR,
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FTEFAERAAEF A KAIERY], KA Ppk e 2R
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450 100
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4001 be T T %
=] _IQ . L g T
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Jifi A 4b ¥R Fertilization treatments
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. AR FRFR R PR 22 535K 5% 2K F, T, Note: Different letters indicate significant difference at 5% level. The same

below.

K1 ORTE G AR BAR AL AT R (a)) FIERRAIAIR (b))

Fig. 1 Potassium uptake (a)) and potassium use efficiency (b)) of cotton plant relative to treatment
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Table 3 Economic benefit analysis of the cotton relative to treatment / (yuan-hm )
B T RS 5P T ‘
Qb3 ElA e HoAte I FE N
Labor cost of Labor cost of spraying
Treatment Revenue Fertilizer cost Other cost Net profit
fertilization MC
CK 26 809c¢ 1 660 450 900 3000 20 799b
KC1 28 871bc 2443 900 900 3000 21 628b
CRK 31 574a 2815 450 900 3000 24 409a
CRKMC 31431a 2993 450 0 3000 24 988a
70%CRKMC 30 755ab 2727 450 0 3000 24 579a

e HALEFER AR . BRI . ZRICRT A TR R 2y . HuBESE AT B, Note: Other costs including  land

preparation, sowing, irrigation, split-harvesting, seeds, pesticides, mulch, and other materials.

180 25¢ b)
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g 20r ==NCRK 7
S140L g £z CRKMC & 7
5 = = 70%CRKMC 4 7 ’
Z 3 34 ’ .
2120} £ 5y / ? ’
B} S % g 7
S100} g ? é é
2 8 10F ’ / ’
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= & a e
# 80r iy . ‘ .
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K 2
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Fig. 2 Plant height (a)) and stem diameter (b)) of the cotton relative to treatment
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development ( SPAD ) in cotton leaf relative to treatment
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Fig. 4 Nutrients release characteristics of coated KC1 containing MC in soil (a)) and change in available K content in soil

relative to treatment (b))
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