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Effects of summer-sowing short-season-cultivation on spatial-temporal
characteristics of boll-formation and yield composition of cotton

ZHANG Ning, XU Doudou, LIU Yujie, LIU Aiyu, TU Xiaoju”

(College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to understand the spatial-temporal distribution characteristics of cotton boll-formation under
summer-sowing short-season-cultivation conditions, 10 cotton lines of different genotypes were used as experimental
materials, and the occurrence of bud bolls in each part of cotton plants was recorded by plant diagrams. The results
showed that in terms of time distribution, the peak period of buds was 56-80 days after seeding, the peak period of
flowering was 77-96 days after seeding, and the peak period of boll-formation was 85-101 days after sowing, and the
accumulation of reproductive organs(buds, flowers and bolls) of different varieties/lines was significantly different.
Regarding to the spatial distribution, P56-3, 07 single 12, 07 single 6 and 07 single 7 showed the most bolls in the middle,
while the rest of the varieties showed the most bolls in the lower part. In addition, the distribution of boll-formation rates
of P56-3, 07 single 6 and 07 single 7 also showed “hollow shape in the lower fruit branches” . The yield structure of each
line was significantly different, and the number of bolls per plant in 2003-29 was 19.53%-119.55% higher than those of
other cultivars, and the yield of seed cotton and lint cotton was 21.82%-106.32% and 22.46%-134.05% higher than those
of other varieties, respectively. Among 10 genotypes, the strain 2003-29 showed optimal characters including uniform
boll-formation, less shedding, the highest number of bolls and yield per plant and thus it was suitable for planting in the
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summer-sowing short-season-cultivation mode. Therefore, the summer-sowing short-season-cultivation of cotton was
mainly concentrated in August, and the traditional ratio of “three peaches” was not applicable to measure the boll-

formation structure of high-yield and high-quality cultivation.

Keywords: cotton; summer-sowing short-season-cultivation; boll-formation; spatial-temporal distribution; yield
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Table 1 Cotton squaring number in different time periods

IR AR

Lz s
e 06-21 £ 06-30 07-01 # 07-10 07-11 £ 07-20 07-21 £ 07-31 08-01 % 08-10 PR
V1 0.20bcd 0.71bcde 1.19bc 1.31c 0.98b 43.80b
V2 0.34a 0.72abcde 1.43a 1.93a 1.62a 60.53a
V3 0.36a 0.73abcd 1.38ab 1.62abc 1.09ab 51.93ab
V4 0.31abc 0.83abc 1.40ab 1.76ab 1.13ab 54.33ab
V5 0.32ab 0.87ab 1.32abc 1.64abc 1.29ab 54.60ab
V6 0.39a 0.88a 1.33abc 1.48bc 1.32ab 54.00ab
\'4 0.19cd 0.67cde 1.37ab 1.75ab 1.50ab 54.80ab
V8 0.07d 0.58def 1.37ab 1.74ab 1.71a 54.73ab
V9 0.07d 0.56ef 1.19abc 1.57abc 1.29ab 46.93b
V10 0.07d 0.51f 1.11c 1.52bc 1.19ab 43.93b
SR 0.23 0.71 1.31 1.63 1.31 51.96
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Table 2 The number of cotton squares accumulates the fitting equation and its eigenvalues

LREA Logistic 1% R ZRE(r) Wi t t, At/d Vil (4> d7Y)
Vi1 W=48.37/(1+g(761-01160) 0.998 48.37 07-11 08-03 23 1.40
V2 W=73.21/(1+g(7-33-01060) 0.999 73.21 07-14 08-08 25 1.93
V3 W=59.62/(1-+g(7-22-0109) 1.000 59.62 07-11 08-05 25 1.62
V4 W=60.61/(1+e(754-01150) 0.999 60.61 07-11 08-03 23 1.74
V5 W=62.67/(1+g(7-10-01060 0.999 62.67 07-11 08-05 25 1.66
V6 W=63.84/(1-+g(6:65-0090) 0.998 63.84 07-11 08-07 27 1.58
V7 W:64.25/(l+e(7'894'114t)) 0.999 64.25 07-15 08-07 23 1.83
V8 W:64.37/(1+e(8'624'122t)) 0.997 64.37 07-17 08-07 21 1.97
V9 W=53.20/(1+¢(®51-01240y 0.997 53.20 07-15 08-05 21 1.65
V10 W=50.41/(1+¢®81-01280 0.998 50.41 07-16 08-05 20 1.61
SEY{E 60.06 07-13 08-06 24 1.70
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Table 3 Cotton flowering number in different time periods

nx SFE5E H AR AR T
07-11 £ 07-20 0721 # 07-31 08-01 £ 08-10  08-11 % 08-20  08-21 % 08-31
Vi 0.08bcd 0.63bc 1.17de 1.25b 0.60c 37.33¢c
V2 0.16abc 0.75ab 1.62a 1.79 1.15ab 54.73a
V3 0.21ab 0.96a 1.48ab 1.45ab 0.72bc 48.20ab
V4 0.14abcd 0.92a 1.47abc 1.51ab 0.86bc 48.93ab
V5 0.20ab 0.94a 1.40abcd 1.53ab 1.04bc 51.07ab
V6 0.25a 0.98a 1.41abcd 1.50ab 0.81bc 49.47ab
V7 0.05cd 0.75ab 1.28bcde 1.75a 1.15ab 49.80ab
V8 0.01d 0.51bc 1.23cde 1.78a 151a 50.47ab
V9 0.01d 0.45¢ 1.11e 1.51ab 1.16ab 42.33hc
V10 0.03cd 0.45¢c 1.16de 1.43ab 0.99bc 40.67bc
SFAEE 0.11 0.73 1.33 155 1.00 47.30
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Table 4 The number of cotton flowers accumulates the fitting equation and its eigenvalues

HE Logistic 7! AHICFREL(r) Wo t t At/d Vl(Z d7Y)
(V! W=38.90/(1+e(1274-0151)) 0.999 38.90 08-02 08-19 17 1.47
V2 W=58.67/(1+¢(1182-0137) 0.999 58.67 08-03 08-22 19 2.01
V3 W=50.66/(1-+¢(11:36-0137) 0.999 50.66 07-30 08-19 20 1.72
V4 W=53.95/(1-+¢(10:85-01280) 0.998 53.95 07-31 08-21 21 1.73
V5 W=55.62/(1+e(1046-01220) 0.999 55.62 08-01 08-22 21 1.70
V6 W=53.06/(1+e(1067-01270) 0.999 53.06 07-31 08-20 20 1.69
V7 W=54.46/(1+e(1183-01350) 0.999 54.56 08-04 08-23 19 1.84
V8 W=56.37/(1-+¢(1291-01430) 0.998 56.37 08—07 08-25 18 2.02
V9 W=46.09/(1-+¢(13.04-01470) 0.999 46.09 08-06 08-24 18 1.68
V10 W=46.09/(1-+(13.04-01450) 0.999 46.09 08-05 08-23 18 1.62
I 51.40 08-03 08-22 19 1.75
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Table 5 Cotton boll-formation number in different time periods

Wz xR H AR e
07-21 £ 07-31  08-01 Z 08-10  08-11 & 08-20  08-21 % 08-31  09-01 % 09-10
V1 0.03bc 0.21b 0.40bc 0.20a 0.19bc 10.40abc
V2 0.03bc 0.07bc 0.45abc 0.19a 0.26abc 10.07bc
V3 0.07a 0.20bc 0.52abc 0.12a 0.12c 10.33abc
V4 0.05ab 0.37a 0.52abc 0.22a 0.25abc 14.00ab
V5 0.05ab 0.18bc 0.43bc 0.14a 0.19bc 9.93bc
V6 0.06ab 0.23b 0.58ab 0.27a 0.17bc 13.20abc
V7 0.03bc 0.20bc 0.65a 0.31a 0.33ab 15.13a
V8 0.01c 0.03d 0.47abc 0.32a 0.42a 12.53abc
V9 0.00c 0.03d 0.33¢c 0.25a 0.27abc 8.87c
V10 0.03bc 0.15bcd 0.51abc 0.26a 0.24abc 11.93abc
I 0.04 0.17 0.49 0.23 0.24 11.64
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Table 6 The number of cotton boll-formation accumulates the fitting equation and its eigenvalues

HE Logistic 7! AHICFREL(r) Wo t t At/d Vol (1~ d7Y)
Vi1 W=10.35/(1+e(1413-0.1550) 0.988 10.35 08-09 08-26 17 0.40
V2 W =10.98/(1+e(16:41-0.1750) 0.981 10.98 08-12 08-27 15 0.48
V3 W =10.39/(1+e(18.77-0.2130) 0.993 10.39 08-08 08-20 12 0.55
V4 W =14.72/(1+e(14-32-0.1600) 0.983 14.72 08-07 08-24 17 0.59
V5 W =11.26/(1+(15.04-0.1650) 0.984 11.26 08-09 08-25 16 0.46
V6 W =17.10/(1+e(15.03-0.1640) 0.996 17.10 08-10 08-26 16 0.70
V7 W =15.11/(1+e(1497-0.161) 0.986 15.11 08-11 08-27 16 0.61
V8 W =12.43/(1+g(15.71-0.1600) 0.976 12.43 08-16 09-01 16 0.50
V9 W =8.91/(1+¢(15:56-01580) 0.981 8.91 08-16 09-02 17 0.35
V10 W =11.76/(1+e(15.96-0.1730) 0.989 11.76 08-11 08-26 15 0.51
I 12.30 08-11 08-27 16 0.52
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Fig.1 Spatial distribution of boll-formation in different cotton lines
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Fig. 2 Spatial distribution of bell-formation rate of different cotton lines
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Table 7 Yield and yield structure of different cotton lines

LRE HRRREL R By KA i/ (kg hm?) K% FeAR il (kg hm?)
V1 11.73cd 4.82ab 2982.30cd 33.09bc 988.43de
V2 14.27bcd 4.95a 3726.81bcd 36.01a 1 351.33bcd
V3 12.13cd 4.62bcd 2964.18cd 35.90a 1056.79cde
V4 17.53ab 4.69adc 4 336.66ab 35.01ab 1516.98b
V5 15.27bc 4.96a 4.002.86bc 35.66a 1418.92bc
V6 14.87bc 4.50cd 3504.80bcd 35.56a 1 250.26bcd
V7 21.67a 4.67abc 5 283.56a 35.45a 1857.72a
V8 18.13ab 4.36d 4164.70b 29.48d 1224.68bcd
V9 9.87d 4.93a 2560.84d 30.95cd 793.72¢
V10 14.27bcd 4.60bcd 3446.84bcd 32.92bc 1137.50cde

RIS EHEAN ] /NE FREFOR il FR 22 574 GE T4 72 X (P<0.05).
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