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Effects of different row spacing on the growth and photosynthetic
characteristics of machine picked cotton

ZHANG Wen, LIU Quanyi, ZENG Qingtao, WANG Zhengyang, FENG Yang, LU Tao
(Agricultural Science Research Institute of the Seventh Division of Xinjiang

Production and Construction Crops, Kuitun, Xinjiang 833200, China)

Abstract ;: This experiment used the cotton varieties Z1112 and Zhongmian 641 as test materials recommended
by the Seventh Division of Xinjiang Production and Construction Corps in Huyanghe City. Three row spacing config-
uration modes of six rows with one film, four rows with one film and three rows with one film were set up to study
the effects of different row spacing configuration modes on cotton growth and photosynthetic characteristics. The re-
sults showed that the growth period of three rows with one film was 2~6 days shorter than that of six rows with one
film and four rows with one film, the plant height was 7.3 ¢m and 6.8 e¢m higher than that of six rows with one film
and four rows with one film, and the number of fruit branches was 1.1 and 0.8 more than that of six rows with one
film and four rows with one film, respectively. The position and height of initial fruit node were less affected by row
spacing configuration. LAl of cotton increased gradually with the advance of growth period from seedling stage to ear-
ly boll filling stage. The LAI of each treatment gradually began to decrease after entering the full boll period. Under
different row spacing configuration modes, the LAl of Z1112 and Zhongmian 641 generally showed a trend of six

rows of one film > four rows of one film > three rows of one film. The SPAD value of cotton leaves of all treatments
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increased first and then decreased from bud to boll opening. In the early growth stage, the SPAD value and dry mat-

ter accumulation of cotton leaves decreased with the increase of row spacing. In the late growth stage, the SPAD

value and dry matter accumulation of three rows with one film configuration mode increased rapidly, which was

higher than that of six rows with one film and four rows with one film configuration mode. The number of bolls per

plant, the boll weight and the seed index increased with the increase of row spacing. The number of bolls per plant,

the boll weight and the seed index increased by 4.9 and 2.7 per plant, 0.5 g and 0.4 g, 0.7 g and 0.4 g, respec-

tively, compared with the six rows with one film and four rows with one film. However, the total boll number, yield

and lint percentage of cotton were less affected by row spacing. Based on comprehensive consideration, the configu-

ration of three rows with one film can be a better mode in terms of speeding up the growth process, increasing the

plant height and the number of fruit branches, improving photosynthesis, and maintaining a higher yield.

Therefore, it should be promoted.

Keywords: machine picked cotton; row spacing; growth period; dry matter accumulation; yield
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Table 2 Cotton growth period
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W o Bt %ﬂl' ] T F 1 i .Eﬁ JTmEl.ﬂ;ﬁ 2 El%ﬁ HEH W
Yes Variel Confiurati Sowing Seeding Squaring Flowering Boll opening Growth
eat anety ortiguration time(m—-d) stage(m-d) stage(m-d) stage(m-d) stage(m-d) periodd/d
R1 04-29 05-08 06-12 07-13 09-11 126
71112 R2 04-29 05-08 06-11 07-12 09-07 122
2019 R3 04-29 05-08 06-10 07-09 09-05 120
R1 04-29 05-08 06-12 07-13 09-12 127
P 641
. R2 04-29 05-08 06-11 07-13 09-08 123
Zhongmian 641
R3 04-29 05-08 06-11 07-10 09-06 121
R1 04-19 04-28 05-29 06-23 08-28 122
71112 R2 04-19 04-28 05-27 06-22 08-26 120
2020 R3 04-19 04-28 05-27 06-21 08-23 117
R1 04-19 04-28 05-28 06-23 08-29 123
P 641
. R2 04-19 04-28 05-28 06-23 08-25 119
Zhongmian 641
R3 04-19 04-28 05-26 06-21 08-22 116
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Table 3 Cotton agronomic traits
e . BB G 3/ T B
i L BB Bili/em i ik Trfi Kk 1/ cm
Y Variet Confi i Plant heieht Fruit branch Initial fruit Initial node
ear anely ontiguration ant ey number/ No. branch/node height
R1 66.9h 7.5bc 6.5ab 26.3b
71112 R2 64.3bc 7.Tabe 6.6a 27.8a
2019 R3 75.0a 8.5a 6.4ab 27.4a
R1 55.5d 6.9¢ 6.2ab 22.9d
i 641
. R2 56.3cd 7.4bc 6.0b 24.4¢
Zhongmian 641
R3 64.5bc 8.1ab 6.0b 24.0
R1 69.7a 8.7bc 6.2a 27.7ab
71112 R2 71.3a 9.0ab 6.2a 28.7ab
R3 74.3a 9.5a 6.5a 30.3a
2020 R1 53.3 6.9d 5.8b 23.0
3e . . .0c
o 641
. R2 55.3be 7.1d 5.8b 25.7be
Zhongmian 641
R3 60.7b 8.3c 5.6b 25.7be

VE - FVGAR F)/NE  ]41 AL B 3 22 5. P<0.05) | F AL,

Note : Different lowercase letters in the same column indicate significant differences among treatments in the same year (P<0.05) , the same below.
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Fig.2 Changes of LAl of cotton under different treatments
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Table 4 Logistic model and characteristic value of dry matter accumulation

G RE REER BB W v, or .
Year Variety  Configuration Simulation equation /(kg-d') /(kg- hm™?)
R1 y=13879.5958/ ( 1+¢(48485-00625300) y 77,54 56.48 98.60 42.12 216.97 9138.78 0.99"*
71112 R2 y=13766.8283/ (1 +e 647300871280y 7434 59.23 89.46 30.23 299.87 9065.07 0.99* "
2019 R3 y=13265.2540/ ( 1+ 33670132020y 71,65 61.76 81.53 19.77 441.74 8733.20 0.99"*
R1 y=10059.2191/ ( 1+ 4730-0072190 )y 6654 48.05 85.03 36.98 179.10 6623.12 0.99* *
Zhofgtfig:léﬁll R2 y=9156.1642/ (1+e' 7133401078760 y - 6631 54.10 78.52 24.42 246.93 6030.03 0.99* "
R3 y=10604.3400/ ( 1+e376%-0.126880 ) = 69 06 58.69 79.43 20.74 336.66 6982.33 097"
R1 y=14706.4883/ (1 +¢( 348380010490y = 778> 59.13  96.51 37.38 259.09 9684.78 0.99" "
71112 R2 y=13565.1044/ ( 1+ 70O16-01041540 y - 73 42 60.85 86.00 25.15 355.25 8934.54 0.99**
2000 R3 y=13266.7234/ (1+¢(*892-0136990 ) 7228 62.66 81.89 19.23 454.25 8735.23 0.99* "
P 641 R1 y=10292.8611/ ( 1433127700433y 6772 50.93 84.50 33.57 201.88 6777.11 0.99"*
Zhongmian 641 R2 y=9883.0150/ ( 1+ (803650177160 y - 6827 57.08 79.46 22.38 290.85 6509.22 0.99* *
R3 y=10329.2080/ ( 1+e(*9065-0-148270) y - 68,40 59.31 77.50 18.19 373.99 6802.88 0.97" "
T+« SRR REGR2E M B # K- (P<0.01)
Note: # # indicates that the correlation coefficient reaches a very significant level (P<0.01).
x5 ARLEMNBETEREBX R
Table 5  Effects of different treatments on cotton yield and related characters
K o IS
e g mees B R TN mRE & T TR
Year Varieties  Configuration Boll nulmber plants number Boll weight Lint pel;centage . Seed Yield .
per plant /(105 - hm2) /(10* - bm"?) /g /% index/g  /(kg -+ hm™)

R1 5.7¢ 2.28a 130.0a 6.3b 44.30a 10.7b 5231a

71112 R2 8.6b 1.70b 146.2a 6.1bc 44.27a 10.9 ab 5318a

2019 R3 10.7a 1.27¢ 135.9a 6.7a 44.13a 11.1ab 5294a

R1 6.4c 2.27a 145.3a 5.7d 42.73b 10.7b 4332b

Zhofgf:ijjzﬂ R2 7.8b 1.67b 130.3a 5.8cd 43.20ab 11.0ab 4289h

R3 11.3a 1.25¢ 141.3a 6.4ab 42.67b 11.5a 4449b

R1 6.5¢ 2.28a 148.2a 5.8¢ 45.07a 10.9d 6234a

Z1112 R2 8.8b 1.69b 148.7a 6.1ab 44.87ab 11.0d 6117a

2020 R3 11.5a 1.26¢ 144.9a 6.3a 44.17b 11.6¢ 6167a

R1 6.0c 2.28a 136.8a 5.9bc 40.67d 12.0be 5450b

EP)F%.641 R2 8.2b 1.70b 139.4a 6.1ab 41.47c 12.4ab 5600b

Zhongmian 641
R3 10.6a 1.27¢ 134.6a 6.3a 41.27cd 12.7a 5100b
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