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Planting Density on Economic Traits of Spring open-field direct-
seeded cotton

DONG Ling-yan, LI Feng-rui, SHI Jia-liang, ZHAO Wen-chao, WANG Ru-ming,
ZHANG Dong-lou, QI Hong-xin, ZHANG Ai-min, YANG Xiu-feng"

Dezhou Academy of Agricultural Sciences, Dezhou 253015, China

Abstract: To determine the optimal varieties and planting densities for spring open-field direct-seeded cotton in Northwestern
Shandong, as well as to mitigate plastic film pollution, this experiment adopts a two-factor randomized block design, using four
conventional spring cotton varieties (strains)-Demian 10, Demian 13, Demian 14, and Demian 16 as experimental materials,
with three density treatments: high (9x10* plants-ha™), medium (6.75x10* plants-ha™), and low (4.5x10* plants-ha™). Taking
the local conventional planting mode of these four varieties as the control, the study explores the effects of density on key
agronomic traits, dry matter accumulation, yield, and fiber quality of spring open-field direct-seeded cotton. The results show
that with the increase of planting density, the number of fruit branches, number of bolls per plant, boll weight, and lint
percentage of each variety significantly decrease. The plant height first decreases and then increases. The dry matter weights of
roots, stems, leaves, boll shells, unginned cotton and single plant all significantly reduce. Fiber quality is mainly influenced by
variety, and the micronaire value significantly decreases with increasing density. Variety, density and interaction of variety by
density are the main factors affecting unginned cotton yield. The variety DM10 at a planting density of 9x10* plants-ha™
achieves the highest unginned cotton yield of 4 934.84 kg-ha™', which is equivalent to the yield of CK,, with a source sink ratio
of 0.43. These findings indicate that selecting suitable varieties and optimal planting densities for spring open-field direct-
seeded cotton can effectively mitigate residual plastic film pollution at its source.

Keywords: Density; open-field direct-seeded; cotton; economic traits; interaction of variety by density
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Table 1 Meteorological data of Dezhou from May to October in 2022

H P/ °C R /K fik/mm H RIS H/h
Ay Daily average temperature Precipitation Sunlight hours
Month AR AR GER
2022 2022 2022
Average year Average year Average year
5 20.4 20.2 8.1 455 280.1 263.7
6 272 253 104.0 70.7 248.0 241.7
7 26.9 26.8 287.7 161.9 192.5 209.8
8 26.5 25.5 185.1 119.5 163.3 215.3
9 21.6 20.8 2.6 304 261.3 210.7
10 13.5 14.5 127.3 31.3 164.9 203.5
& Total 22.7 222 714.8 459.3 1310.1 1344.7
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Table 2 Density and variety on the agronomic and yield traits of cotton

BLA37 TR AR E

RAEL N PARRES R KAT%
b o HRiem B ) (x10*hm?) - Fhile
Number of fruit Boll number Lint
Treatment Plant height Boll weight Boll number per Seed index
branches per plant ) percentage
unit area
Al 11.3+1.1b 84.6+2.8b 6.3+0.2b 16.5+4.7a 104.7+18.3b 33.5+0.8b 12.7+0.4b
A A2 12.3+1.3a 93.3+6.0a 6.3+0.2b 19.2+4.7a 122.1+14.0a 34.5+0.6a 13.4+0.3a
A3 12.0+0.8a 88.0+5.3b 6.2+0.3b 17.1+5.0a 108.0+12.6b 34.7+0.8a 11.6%0.4¢
A4 12.0+0.9a 94.1+6.9a 6.5+0.2a 16.645.5a 103.1£12.2b 33.5+1.0b 13.3+0.4a
Bl 12.840.6a 92.0+7.2a 6.5+0.1a 22.743.2a 102.2+14.3a 34.9£0.7a 12.7+0.8a
B B2 12.0+0.7b 87.3+4.9b 6.3+0.2b 16.8+2.9b 113.6+19.2a 33.7+0.8b 12.9+1.0a
B3 10.9+0.7¢ 90.7+6.9ab 6.3+0.3b 12.5+1.3¢ 112.5+11.5a 33.5+0.7b 12.6+0.7a
Fli A 3.89" 9.26" 434" 2.53 3.54" 16.27" 52.62"
B 32.28" 3.52° 6.51" 52.68™ 2.49 28.90" 2.34
Fvalue ). p 0.97 3.07" 0.85 1.11 1.32 133 1.20

s [ B A A 52 B R 22 57 13 (P<0.05),#P<0.05, **P<0.01, 7 BEG J 3 A [ 5 Pl ) (¥ 22 5 LEBLAT AN [ 2% BE ] ) 22 82
i T

Note: Different letters in the same column indicate significant differences at 0.05 level, * indicate significant differences at 0.05 level,
** indicate extremely significant differences at 0.01 level. The letters in the table represent multiple comparisons respectively between
different varieties and between different densities. The same as below.

22 AERACETHRETFHIRRBMSE
MR 3 AT LA H o 5 6 35 S M R A2 25 i
AR 25 VB 58 FF AR B T B H AN
M B AN T AR R T o EE A b e A A
G ERER (UERER/NIIPRTE 32k
I K AR A A i A AR 25 T VB T A L R
AR 1040 o 2 4% 85 2 AL, 259 LA B, B i » T AL

TR REL R o DU 2 064 e 7, {1 %5 i) 22
AEZE. R HRTYREALB, B 5T B,.
B, {H1E B, F B, 2 [H) G & 35 722 5 U WY 38 0 4%
JE S A bR & 28 B RN BRI T AR R
B2 R B AL T AR TR R . & b b
(RI98 PE LUK AME A A =A>A>A, TR LB
B RE G RSB B J 1



# 5 R SR B BN F Hh B R A SR B s - 877 ¢
RIEBEESRMMBETYRAES S AN
Table 3 Density and variety on the accumulation and distribution of dry matter in cotton
WAEARTY T ,
. Fiti/g £
Qb /g /g /g Bitlg . ilg Dry matter ]
Unginned . . Source-sink
Treatment Root Stem Leaf Boll shell Dry matter weight weight .
cotton ratio
per unit area per plant

Al 15.1£3.2a 52.2+14.4a 30.0+12.0a 32.7+13.8a 65.9+25.1a 1219.9+195.7a 195.9+67.0a 0.46+0.08a
A A2 14.0+2.8a 52.949.2a 30.0+£11.9a  34.0+9.6a 69.7+£22.9a 1290.8+253.2a 200.6+48.9a 0.46+£0.17a
A3 13.743.3a  53.2+12.2a 26.9+13.0a 31.5+10.5a 66.6+22.7a 1212.6+210.9a 191.94+55.5a 0.41+0.18a
A4 14.6+2.7a 52.848.1a 26.4+6.6a 32.849.6a 69.54+22.7a 1256.7+£230.5a 196.1+45.6a 0.42+0.17a
B1 17.0£2.6a 64.1+6.1a 37.0+11.4a 43.2+6.9a 90.3+16.2a 1132.1+147.6a 251.6+32.8a 0.42+0.15a
B B2 13.842.1b  51.1+6.6b 25.446.7b 32.4+6.8b  67.8+11.2b 1285.3+183.5a 190.44+27.2b 0.38+0.11a
B3 12.2+1.8b  43.2+6.7¢ 22.6+8.4b 22.7+£5.7¢ 45.7+11.5¢ 1317.6+268.0a 146.44+29.8¢ 0.51+0.18a

Fit A 0.90 0.05 0.42 0.19 0.17 0.27 0.13 0.24

| B 17517 41.75" 8.51" 26.05" 29.16" 2.73 37.80™ 2.19

Fvalue \.p 138 2.25 1.30 0.67 0.50 1.31 1.13 1.20
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FARERTALA,SAZERALEBREZEX
HF R 7 B RS B 3, 7 G KT G O
B,B, &= TB,,B, 5B, Z R AL ;A 5B HAE
WX FF AR = B R %, HA S B HAE(F=
12370 = BRI K T A& (F=7.71)
B HIZ (F=10.30") 5400 . & A0 B2 [ i 7=
BAEEREEE, AB KRBT E2H&E, N
4934.84 kg-hm?, A B,.CK,.CK, 5 CK, A,B, L%
e EH R T H AR AL B, CKVAB, 5
A,B,-A,B,.CK, £ Z 7 B &M, B 52 m T Hihkt
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Table 4 Analysis of variance and multiple comparisons of
unginned cotton yield in different treatments

kg-hm‘2
mn A 25 Density K
Variety B, B, B,
A, 319457¢  3589.06de 4934.84a  4221.49bc
A, 390036cd 4305.92bc  3912.03cd 4797.15a
A, 3807.68cd 3829.96cd 3299.12¢ 4 577.85ab
A,  3867.79d 4251.70bc 4554.82ab 4 906.80a
Pl A 7.71: 4.82(F,,,)
B 10.30 5.72(F, )
Fralue g 1237 3.76(F, )

TE AR AR OR 225 B35 (P<0.05) .
Note: Different letters indicate significant differences at 0.05
level.
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Table 5 Density and variety on cotton fiber quality
Ab3 PR A /mm REFTEERRRU Y% Wi bEasE/ (eN - tex ") HhripEfH /%
Treatment Upper half mean length ~ Uniformity index Fibre strength Micronaire Elongation
Al 28.24+0.6b 84.0+1.3b 30.2+1.3b 4.54+0.2b 6.6£0.1b
A A2 30.4+0.8a 85.2+0.7a 32.5+1.6a 4.6+0.2b 6.7£0.1a
A3 27.3+0.6¢ 85.1+0.8a 28.7+1.1¢c 4.7+0.1a 6.5+£0.1b
A4 28.5+0.4b 84.8+0.8ab 30.9+0.5b 4.5+0.2b 6.60.0b
Bl 28.7+1.2ab 84.8+0.9a 30.7£2.1a 4.7+0.1a 6.6+0.1a
B B2 28.3£1.2b 84.5+1.0a 30.0+1.6a 4.6+0.1b 6.6+0.1a
B3 28.9+1.5a 85.0+1.1a 31.0+1.6a 4.4+0.1¢c 6.6+0.1a
Pl A 52.73’:* 3.64" 16.70™ 4.47:; 9.37"
B 4.69 1.29 2.64 23.58 0.81
Fvalue AxB 223 1.27 1.13 0.44 1.28
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