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1 R 0~20 cm TIEBUMR
Table 1 Physical and chemical properties of 0-20 cm soil at test site

G £ Bl 2

R

A AHLG

Year Total N (g/kg)  Alkaline-hydrolytic N (mg/kg)  Available P (mg/kg)  Available K (mg/kg)  Organic matter (g/kg) pH
2022 1.13 58.73 32.82 100.12 13.92 7.6
2023 1.16 61.23 3291 98.76 14.01 7.7

1.2 Rt

2 IR R XIS BT, FIXh 2 P,
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2 HERE5DR
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Table2 Effects of planting density and pruning method on yield of seed cotton and lint cotton
ke 25 2022 2023
L BVE 3 #k/hm*) RN g g iin = g
Pruning method Planting density Seed cotton yield Lint cotton yield Seed cotton yield Lint cotton yield
(x10* plants/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
RMVB 6.75 3153.1442.0e 1301.2+19.1¢ 3529.2435.5¢ 1463.44+20.7¢
8.25 3375.2431.2d 1402.4+13.2b 3789.1+39.7d 1568.2+18.7d
9.75 3572.5+45.5ab 1487.8+20.6a 3991.24+23.7ab 1647.4+11.5ab
11.25 3483.0+35.2bc 1442.3+16.2abc 3909.4+28.5¢ 1619.2+12.7bc
RTVB 6.75 3513.4+46.4ab 1470.0+23.3ab 3945.1432.4bc 1641.1+£15.5ab
8.25 3605.8+54.3a 1491.1£25.5a 4029.2+25.7a 1668.1+11.7a
9.75 3406.5+25.7¢cd 1412.1£11.1bc 3805.4+28.4d 1576.2+14.5¢d
11.25 3210.0+37.1e 1333.3+15.2d 3582.4438.7¢ 1486.4+15.4¢
H)fE RMVB 3396.2+45.1a 1408.2+20.0a 3805.2+35.7a 1574.3+12.4a
Average value RTVB 3434.4+42.2a 1426.1+21.1a 3840.3+23.2a 1593.2+13.7a
6.75 3333.2+18.4b 1386.1+11.2b 3737.2+18.1b 1552.3£8.1b
8.25 3490.5+57.7a 1450.3£19.3a 3909.2+72.4a 1618.24+33.4a
9.75 3489.5+60.2a 1446.5+22.3a 3898.3+68.2a 1612.3+£29.7a
11.25 3347.0+25.3b 1388.3+10.4b 3746.4+20.1b 1552.3+7.2b
AR S SRy VB ns ns ns ns
Source of variation PD *% *k *k *%
VBxPD ke ek ek ek

VB 1 PD 73 I n A FIFE % . M0 H FAEEE A RNS FRERRZEREE (P<0.05) o “**” RREP<001 KPFEFEE,

ns FREFRAREE (P>0.05 , FHE-.

VB and PD indicate leaf branches and planting density, respectively. The different lowercase letters after the same item and column values indicate
significant difference (P < 0.05). “**” indicates significant differences at the P < 0.01 level, and ns indicates no significant difference (P> 0.05), the

same below.
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Table 3  Effects of planting density and pruning methods on total bell number, bell weight, and lint percentage

T Tl s i 2022 2023
Pruning (73 k/hm?) B ®E &5y B ® K5y
method Planting density  Total boll number ~ Boll weight Lint Total boll number  Boll weight Lint
(x10* plants/hm?) (x10*hm?) () percentage (%) (x10%hm?) (€3] percentage (%)
RMVB 6.75 72.9+4.1d 5.6+0.3a 41.3+0.3a 77.1+1.9¢ 5.6+0.2a 41.5+0.3a
8.25 81.4+4.2bc 5.3+0.2a 41.6+0.2a 86.2+2.1cd 5.4+0.2ab 41.4+0.3a
9.75 84.5+2.2bc 5.3+0.2a 41.6+0.3a 89.842.4bcd 5.4+0.2ab 41.3£0.4a
11.25 91.1£2.5a 4.94+0.2b 41.4+0.4a 96.5+2 4a 4.9+0.2cd 41.4+0.3a
RTVB 6.75 80.5+2.5¢ 5.6+0.2a 41.8+0.3a 85.4+£2.2d 5.6+0.2a 41.6+0.3a
8.25 85.2+2.6b 5.3+0.2a 41.4+0.4a 90.2+2.5bc 5.3+0.2ab 41.4+0.3a
9.75 85.8+2.4b 5.2+0.2ab 41.5+0.3a 91.24+2.5b 5.240.2bc 41.4+0.3a
11.25 84.4+2.1bc 4.8+0.2b 41.5+0.3a 89.5+2.4bcd 4.9+0.2d 41.5+0.3a
M RMVB 82.5+2.5a 5.3%0.1a 41.5+0.2a 87.4+2.4a 5.3+0.2a 41.4+0.2a
Average value RTVB 84.0+1.8a 5.240.2a 41.5+0.2a 89.1+2.5a 5.3+0.2a 41.5+0.3a
6.75 76.7£3.1c 5.6+0.1a 41.6+0.2a 81.3£2.1c 5.6+0.1a 41.5+0.2a
8.25 83.3£2.0b 5.3+0.4ab 41.6+0.1a 88.2+1.8b 5.4+0.2b 41.4+0.2a
9.75 85.2+2.0ab 5.3+0.2b 41.5+0.2a 90.5+1.7ab 5.34£0.2b 41.4+0.3a
11.25 87.8+2.1a 4.8+1.1c 41.5+0.3a 93.0£2.1a 4.9+0.1¢c 41.5+0.3a
AR 5 SV VB ns ns ns ns ns ns
Source of variation PD wok ok ns *x *k ns
VBxPD *x ns ns K ns ns
x4 MEBERESS AR EY S MBI
Table 4 Effects of planting density and pruning method on biological yield and seed cotton to stalk ratio
Tl s i 2022 2023
LR J#/hm?) CXUT Hiisett A HRELL
Pruning method Planting density Biological yield Seed cotton to Biological yield Seed cotton to
(<10* plants/hm?) (kg/hm?) stalk ratio (kg/hm?) stalk ratio
RMVB 6.75 9149.24221.3¢ 0.526+0.025a 10 425.2+166.2¢ 0.513+0.027a
8.25 9960.3+198.2d 0.513+0.019ab 11 360.1+£286.0d 0.501+0.028a
9.75 10 790.5+216.0b 0.495+0.021ab 12 292.3+189.2bc 0.483+0.020ab
11.25 11 311.0+£230.3a 0.445+0.015¢ 12 917.74215.3ab 0.433+0.015¢
RTVB 6.75 10 373.2+109.3¢ 0.512+0.024ab 11 827.4+181.0cd 0.503+0.026a
8.25 11 101.6£210.1ab 0.481+0.018b 12 649.3£256.1ab 0.468+0.023b
9.75 11 366.3+201.3a 0.428+0.018¢c 12 963.2+201.1ab 0.420+0.021¢
11.25 11451.7+£198.5a 0.340+0.024d 13 059.14£222.3a 0.377+0.123d
Yl RMVB 10 303.2+216.2b 0.495+0.020a 11 749.4£315.1b 0.483+0.028a
Average value RTVB 11 073.5+€251.5a 0.453+0.018b 12 627.3£282.1a 0.442+0.021b
6.75 9761.24+265.2d 0.519+0.009a 11 126.3+£325.2¢ 0.508+0.020a
8.25 10 531.5+198.1¢c 0.499+0.008b 12 005.2+245.5b 0.485+0.018b
9.75 11 078.4+141.1b 0.462+0.015¢ 12 628.2+213.2a 0.452+0.009¢
11.25 11 381.4+150.0a 0.417+0.014d 12 993.44245.0a 0.405+0.012d
A5 R VB ok ok ok ok
Source of variation PD sk sk ok ok
VBxPD Hok ns * ns

“x? FORIE P <005 KTEREE, FHE.

“*” indicates significant difference at P < 0.05 level, the same below.

AL EL R AR AR AR P B TR AL B, fEA
FIEHAR MM ATEE T, @ (11.25 Ji#k/hm?)

AR PR R R S (6.75 Ji#k/hm?2) AbF P
PIHEr= 16.6%, 7=k 38 % K.
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Table 5 Effects of planting density and pruning methods on cotton fiber quality indexes

gy EEOPR RS Oifhmd  RRSTIKE O WRWEE Dk 51 firk
Year Pruning Planting density Upper half mean Fiber strength Micronaire Uniformity Elongation
method (x10* plants/hm?) length (mm) (cN/tex) value (%) rate (%)
2022 RMVB 6.75 30.79+0.29a 31.15+0.38a 5.10+0.07a 85.47+0.31a 6.27+0.24a
8.25 30.84+0.18a 30.76+0.24a 5.01+0.06ab 85.13+0.32a 6.17+0.31a
9.75 30.78+0.07a 30.72+0.31a 4.97+0.03ab 85.40+0.25a 6.13+0.24a
11.25 30.84+0.12a 30.69+0.33a 4.91+0.07bc 85.37+0.30a 6.37+0.20a
RTVB 6.75 30.80+0.13a 31.14+0.21a 5.06+0.04ab 85.31+0.31a 6.20+0.21a
8.25 30.77+0.08a 30.74+0.19a 4.90:£0.04bc 85.77+0.35a 6.23+0.24a
9.75 30.82+0.06a 30.61+0.38a 4.77+0.18¢c 85.53+0.38a 6.30+0.21a
11.25 30.78+0.16a 30.50+0.40a 4.76+0.19¢c 85.20+0.38a 6.20+0.24a
HfE RMVB 30.82+0.18a 30.83+0.11a 5.00+0.06a 85.34+0.32a 6.23+0.20a
RTVB 30.80+0.08a 30.75+0.30a 4.87+0.17b 85.45+0.31a 6.23+0.14a
6.75 30.80+0.06a 31.15+0.18a 5.08+0.07a 85.39+0.38a 6.23+0.14a
8.25 30.81+0.11a 30.75+0.25ab 4.96+0.05b 85.45+0.28a 6.20+0.22a
9.75 30.80+0.09a 30.66+0.29b 4.87+0.07bc 85.47+0.19a 6.224+0.13a
11.25 30.81+0.12a 30.60+0.30b 4.83+0.06¢ 85.28+0.32a 6.28+0.16a
A8 S RV VB ns ns * ns ns
PD ns ns * ns ns
VBxPD ns ns ns ns ns
2023 RMVB 6.75 30.82+0.21a 31.51+0.22a 5.10+0.18ab 85.47+0.31a 6.27+0.11a
8.25 30.79+0.19a 31.14+0.21abc 4.99+0.22ab 85.16+0.36a 6.23+0.15a
9.75 30.82+0.22a 31.04+0.21abc 5.00+0.21ab 85.34+0.22a 6.37+0.13a
11.25 30.77+0.21a 30.79+0.21bc 4.88+0.12b 85.37+0.31a 6.27+0.11a
RTVB 6.75 30.81+0.20a 31.27+0.26ab 5.13+0.12a 85.26+0.33a 6.20+0.11a
8.25 30.74+0.26a 31.07+0.26abc 5.10+0.15ab 85.78+0.35a 6.17+0.12a
9.75 30.84+0.22a 30.92+0.28abc 5.08+0.22ab 85.55+0.31a 6.17+0.11a
11.25 30.79+0.21a 30.62+0.12¢ 4.90+0.23ab 85.24+0.24a 6.20+0.16a
HE RMVB 30.80+0.11a 31.12+0.24a 4.99+0.14a 85.34+0.30a 6.28+0.14a
RTVB 30.79+0.21a 30.97+0.11a 5.05+0.17a 85.46+0.11a 6.18+0.11a
6.75 30.81+0.23a 31.39+0.21a 5.12+0.12a 85.37+0.35a 6.23+0.12a
8.25 30.77+0.12a 31.10+0.32ab 5.04+0.07a 85.47+0.31a 6.20+0.11a
9.75 30.83+0.21a 30.98+0.21b 5.04+0.07a 85.45+0.33a 6.27+0.11a
11.25 30.78+0.22a 30.71+0.11b 4.89+0.07b 85.30+0.31a 6.23+0.18a
8 S A VB ns ns ns ns ns
PD ns * * ns ns

VBxPD

ns

ns

ns

ns

ns
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Effects of Planting Density and Pruning Method on Yield and
Quality of Direct-Seeded Cotton Following Garlic Harvest

Fan Haichao, Zhang Zhiheng, Zhao Zhongting, Zhang Guihua
(Heze Academy of Agricultural Sciences, Heze 274000, Shandong, China)

Abstract To explore the effects of planting density and pruning method on cotton performance and provide
theoretical support for simplified cotton production in southwestern Shandong, a split-plot design experiment
was conducted in 2022-2023 using the short-season cotton cultivar Lumian 532 as test material. The study
investigated the regulatory effects of density and pruning method on yield and its components, biomass yield,
seed cotton to stalk ratio, and fiber quality. The results showed that significant interaction effects were observed
between planting density and pruning method on seed cotton and lint yields. Under vegetative branch removal
conditions, medium-high densities (9.75x10%-11.25x10* plants/ha) achieved higher yields than low density
(6.75x10* plants/ha). In contrast, under retained vegetative branches conditions, medium-low densities
(6.75%10%-8.25x10* plants/ha) outperformed medium-high densities (9.75x10%-11.25x10* plants/ha). The
maximum seed cotton and lint yields were achieved with the combination of retained branches x 8.25x10*
plants/ha, increasing by 14.2% and 14.3%, respectively, compared to the branch removal x 6.75x10* plants/ha
treatment. Both increasing planting density and retaining vegetative branches significantly enhanced biomass
yield, with a significant interaction between these factors. However, their interaction effect on seed cotton to
stalk ratio was insignificant. Seed cotton to stalk ratio negatively correlated with biomass yield. The retained
branches x 11.25x10* plants/ha treatment reduced seed cotton to stalk ratio by 35.4% (2022) and 26.5% (2023),
respectively, compared to branch removal x 6.75x10* plants/ha. Neither branch management nor planting density
significantly affected fiber quality. Appropriate density increases and retaining vegetative branches improved
biomass yield and total boll number per unit area, facilitating higher yields while reducing labor inputs for
simplified cultivation. For direct-seeded short-season cotton following garlic harvest in southwestern Shandong,
the recommended practice is retained branches x 8.25x10* plants/ha.

Key words Cotton; Planting density; Pruning method; Interaction effect; Yield; Quality
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