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Characteristics of plant morphological parameters and correlation analysis for
machine picking cotton in the different planting models
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(1. Xinjiang agricultural university cotton engineering research center, Urumgqi, Xinjiang 830052, China;

2. Economic crop research institute of Xinjiang academy of agricultural sciences, Urumgi, Xinjiang 830091, China)

Abstract ; It is vital to increase quality of cotton picking and reduce the cost of cotton planting. Three machine
cotton modes in the current field conditions were explored to assess their effects on plant morphology of cotton varie-
ties Xinluzhong No. 54 and Xinluzhong No. 75. The morphological characteristics of nine main cotton varieties were
measured respectively in the boll setting stages and in the boll opening stage to evaluate effects of mechanical sam-
pling pattern on the morphological characteristics of cotton varieties and their morphological indexes. The results
showed that different planting patterns had a significant effect on the main seven morphological characteristics of
cotton varieties. Agronomic traits, such as first fruit node height, first fruit node and fruit length among different va-
rieties varied significantly.The reproductive process in the four-line model was 4 to 6 days earlier, the pre-frost rate
increased by 2% to 4%, and the number of the Boll per plant improved 1 to 2 by multiple comparison. It would be
more suitable for the machine piking as the average spacing increased and the density decreased. In addition, Xin-
luzhong No. 75 was more suitable for machine piking. The correlation analysis showed that the cotton height was sig-
nificantly correlated to fruit height, fruit number and leaf index.The correlated coefficients were 0.834, 0.730 and

0.560 respectively. There was a significant positive correlation between stem diameter and boll number and the cor-
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relation coefficient was 0.735. It would be benefit to Nanjiang machine picking cotton by increasing height to meet

machine picking requirements, thickening stem to improve boll numbers per plant, decreasing lodging and machine

picking loss. It was difficult for the short and high density plants to adapt to the machine picking. The traditional

“low-dense-early” cultivation pattern was out of date.

Keywords: machine picking cotton ; agronomic traits ; plant and row spacing
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Fig.1 Machine picking cotton planting modes
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Table 1  Effect of machine picking cotton planting mode on reproductive process of machine—harvested cotton

At A HEFh e WA e AL REEL 22
Cultivar Planting mode Sowing Sprouting Squaring Blooming  Full blooming Bolling Boll opening
R1 04-08 04-16 05-25 06-25 07-06 07-23 09-10
Hikhrh 54 2 R2 04-08 04-16 05-25 06-24 07-05 07-21 09-08
R3 04-08 04-16 05-23 06-22 07-02 07-19 09-04
R1 04-08 04-14 05-19 06-16 06-25 07-14 08-31
HhEh 75 B R2 04-08 04-14 05-19 06-16 06-24 07-15 08-29
R3 04-08 04-14 05-17 06-13 06-23 07-13 08-27
®2 ARANKBMHERXTREETHNE(X) MBFRER/J
Table 2 Reproductive process and pre—frost yield rate on machine picking cotton with different planting models
A A HH TR Hii i) TEFEI] AT RINTIER/ %
Cultivar Planting mode  Sprouting stage  Seedling stage Bud stage Blooming period ~ Growth period Pre-frost yield rate
R1 8 39 31 71 147 89
Bk 54 2 R2 8 39 30 76 145 90
R3 8 37 30 74 141 93
R1 6 35 28 75 138 94
HikEh 75 B R2 6 35 28 74 137 95
R3 6 32 29 73 134 96
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x3 NERBHERKX TERESERNATES T

Table 3 ANOVA of plant morphological indicators in the machine picking cotton planting models

A SR MR o #SF5f Al 5 F1H T i
Sources of variation Traits 11T Square sum df Mean square F value Sig.
HURFAE AL ¥R Plant height 313.56 2.00 156.78 10.51 0.00* *
Planting mode LRFT R First fruit node height 1.83 2.00 0.92 0.37 0.69
B 2RA L First fruit node 0.16 2.00 0.08 0.33 0.72
K B %L Fruit branch numbers 5.49 2.00 2.74 6.73 0.00"*
HFEFEEL Leaf index 0.03 2.00 0.01 8.33 0.00"*
S RA K B Average branch length 174.75 2.00 87.38 29.29 0.00"*
ZLM Stem diamdter 0.21 2.00 0.11 31.67 0.00"*
AR JE Petiole length 15.12 2.00 7.56 36.30 0.00" "
PARRZEEAHL Bolls per plant 58.02 2.00 29.01 8.13 0.00"*
A FEED Plant height 1325.35 1.00 1325.35 88.86 0.00" "
Cultivar R First fruit node height 140.05 1.00 140.05 56.39 0.00" "
JRATAL First fruit node 2.18 1.00 2.18 9.09 0.00" "
B 540 Fruit branch numbers 10.68 1.00 10.68 26.18 0.00"*
HIEFEEL Leaf index 0.02 1.00 0.02 13.32 0.00"*
TFHEIRB K E Average branch length 582.53 1.00 582.53 195.30 0.00"*
Z£HL Stem diameter 0.00 1.00 0.00 0.02 0.88
AR Petiole length 20.18 1.00 20.18 96.92 0.00" "
BARRZEAEL Bolls per plant 0.28 1.00 0.28 0.08 0.78
2 PR Plant height 1238.01 83.00 14.92
Error BT S B First fruit node height 206.16 83.00 2.48
YHRAT L First fruit node 20.13 84.00 0.24
A £ %0 Fruit branch numbers 34.27 84.00 0.41
W RS Leaf index 0.13 81.00 0.00
A K Average branch length 250.55 84.00 2.98
ZE2H Stem diameter 0.28 84.00 0.00
41K 2 Petiole length 17.49 84.00 0.21
BARRZEESET Bolls per plant 299.60 84.00 3.57
T # FR P<0.05, * # FR P<0.01,
Note: #* Significance is at the 0.05 probability level; * * Significance at the 0.01 probability level.
x4 ARV RBHEEX TREERE ST
Table 4 Agronomic traits on machine picking cotton with different planting models
g o et/ em R ﬁﬁﬁ% %Hi ”ﬂ?ﬁ AR E S S0 e A %ﬂi%
st A T R T R T S T2 B A X 2 72
Cultivar Planting mode height First fruit ~ First fruit Fruit branch ~ Leaf Average diam/eler Petiole Bolls per
node height node numbers Index  branch length length plant
Bkt b R1 80.3+1.6c 203+04c  5.6+0.1a 9.5+0.1b  0.75+0.0lbc 22.1+0.6c  1.10+0.02¢  13.7+0.1b  7.3+0.5b
545 R2 752+0.7d  18.6+0.3d  5.7+0.1a 9.7+0.2b  0.79+0.0la 22.4+0.3bc 1.12+0.0lc 14.5+0.1a  7.5:0.4b
R3 79.2£0.7¢c  18.1+x03d  5.7+0.la  103x0.1a 0.73x0.0lc 26.0+0.5a 1.23+0.02a 14.6£0.1a  9.1+0.6a
Bkt R1 87.1x1.1a  20.6+0.5bc  5.3x0.1a  10.5+0.2a 0.78+0.0lab 23.5+0.6bc 1.10+0.0lc 12.9+02d  7.7+0.4b
755 R2 83.7£04b 21.6£03ab  53+0.la  104+0.1a 0.80+0.0la 16.6+0.3d 1.17+0.01b 13.3+0.1c  6.9+0.4b
R3 87.0+1.0a 222+0.6ab 54+0.1a  10.7£0.2a 0.78+0.0la 15.1+0.2¢ 1.20£0.02ab 13.9+0.1b  8.9+0.6a

H: RIFNAS R FHERIRTE 5% /K- F 2255 5.3 . Note: Different letters in a column mean significant at 5%.
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Fig.2  Correlation analysis between agronomic traits in the machine picking cotton planting models
x5 BRGERBETENRREEKNE XS
Table 5 The correlation between bolls per plant and the main mechanical harvesting characteristics
f A TR BeE/em R REE/eom REEH/ G B CPEREKE/em ZEl/em AR E/em
Cultivar Planting . First fuilt Fruit branch . Average branch Stem Petiole
mode Plant height node height numbers Leaf index length diameter length
Hrbfih R1 0.317 0.801 " * 0.352 0.103 -0.113 0.843* " 0.769 " *
54 %5 R2 0.784" " 0.793* * 0.598 " 0.704* * -0.880" " 0.657" " 0.675" "
R3 0.852" " 0.761 " * 0.832* " 0.861* " -0.643" " 0.926" " 0.401
i R1 0.158 0.198 -0.048 0.244 0.073 0.918* " -0.345
75 % R2 0.421 0.419 0.291 0.297 —-0.248 0.101 0.459
R3 0.904 " * 0.900 " * 0.852" " 0.937* " -0.692" * 0.929" " 0.426

Tee o AE 0.01 K ORI B RAFAIC, s+ 7E 0.05 ACH (BUN) b 5415
Note: * : Significance at the 0.01 probability level; = Significance is at the 0.05 probability level.
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