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Correlation Analysis between Physiological Characteristics of Main Stem
Functional Leaves and Yield Factors of Three Cotton Near Isogenic
Lines with Different Fiber Colors

ZHANG Li, ZHAO Yan, ZHANG Jinlong, CHEN Yi, FENG Jiajia, QU Yunfang, HUANG Jinling "
(College of Agronmy, Shanxi Agricultural University, Taigu 030801, China)

Abstract ; In this study, three cotton near isogenic lines with different fiber colors, green cotton, brown cotton and
white cotton, were selected as materials to study the changes of physiological characteristics of main stem functional leav-
es in the whole growth stages, and the correlation between physiological indexes and yield factors was analyzed. The re-
sults showed that the net photosynthetic rate of two colored cottons in the whole growth stages was lower than that of white
cotton, and the total chlorophyll content, sucrose synthetase and sucrose phosphate synthetase activity of colored cotton
were lower than that of white cotton except for the boll opening stage. The net photosynthetic rate was positively correla-
ted with the number of boll per plant and the weight of boll, and yield per plant. The chlorophyll contentwas positively
correlated with boll weight and yield per plant. Sucrose phosphate synthetase activity was positively correlated with the
weight of boll and yield per plant. The results of this study will provide a theoretical basis for the breeding of high-yield

varieties of colored cotton.
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Tab.1 Analysis of photosynthetic physiological indexes of functional leaves of main stem of the tested materials

Physical index

Variety

Seedling stage

Net photosynthetic

rate[ pmol/ (m*+s) ]

Transpiration rates

[ mmol/(m*-s) ]

Stomatal conductance

[ mmol/(m®-s) ]

Green cotton
Brown cotton
White cotton
Green cotton
Brown cotton
White cotton
Green cotton
Brown cotton

White cotton

16.88 £0.22a
16.96 +0.60a
17.48 +0.33a
8.59 +0.20A
7.61 £0.11B
6.41 +0.22C
127.29 +5. 14a
150.78 +5.85a
132.65 +5.00a

Bud stage Boll stage Boll opening stage
24.05 +1.22bB 21.80 +0.84hB 6.57 +0.38bB
24.74 +0.35bB 22.25 +1.04bB 6.13 £0.86bB
26.52 +1.46aA 24.28 +1.87aA 7.76 £0.30aA
6.39 +£0.74cB 6.52 +£0.39b 1.71 £0.05a
7.14 £0. 16bA 6.62 £0.12a 1.64 £0.28a
7.68 £0.39aA 7.08 £0.30a 1.98 £0.22a

271.46 £9.62a
272.45 +14.48a
289.71 £17.44a

297.16 +27.88b
310. 05 +24.36ab
329.99 £19.10a

60.15 +11.66a
57.68 £10.68a
61.95 £8.65a

ENBFEEATSDEFREERFE KREFHATI% ZFHRIEEZKTFE, TH

Note ; Small letters represent a significant difference of 5% and capital letters represent a extremly significant difference of 1% . The

same below
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Tab.2 Analysis of chlorophyll content of functional leaves of main stem of the tested materials

Physical index Variety Seedling stage Bud stage Boll stage Boll opening stage
Green cotton 0.61 £0.03bB 0.72 £0.01a 0.88 +0.05bB 0.35+0.03B
Chlorophyll a content
(mg/g) Brown cotton 0.55+0.01bB 0.73 £0.02a 0.89 +0.10bB 0.50 £0.03A
nee White cotton 0.86 +0.05aA 0.74 +0.03a 1.03 £0. 10aA 0.44 0. 14AB
Green cotton 0.17 +£0.01bB 0.15 +0.03bB 0.25 +0.02bB 0.16 +0.01aA
Chlorophyll b content
(mg/g) Brown cotton 0.16 £0.04bB 0.16 +0.02bB 0.26 +0.02bB 0.17 £0.02aA
nee White cotton 0.25 +0.03aA 0.25 £0.03aA 0.32 £0.03aA 0.13 +0.02bB
Green cotton 0.78 £0.03bB 0.87 +0.03a 1.13 +0.06bB 0.51 +0.03B
Chlorophyll content
(me/) Brown cotton 0.71 £0.03bB 0.92 +0.04a 1.15 £0.08bB 0.67 £0.05A
nee White cotton 1.11 £0.07aA 0.99 +0.05a 1.35 0. 12aA 0.57 0. 10AB
Green cotton 3.52 +£0.05a 4.89 £0.76aA 3.53+0.27a 2.19 £0.20bB
Chlorophyll a/b Brown cotton 3.55 +0.26a 4.75 +0.37aA 3.43 +0.61a 2.97 +0.15aA
White cotton 3.42 +£0.35a 3.02 £0.25bB 3.22 £0.20a 3.37 £0.92aA
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Tab.3 Analysis of carbohydrate content of functional leaves of main stem of the tested materials

Physical index( % ) Variety Seedling stage
Green cotton 37.13 £1.15B

Soluble suger content Brown cotton 27.58 £2.11C
Write cotton 47.13 £2.02A
Green cotton 45.94 £6.02a

Sarah content Brown cotton 54.13 +£5.93a
Write cotton 52.39 +£7.51a

Bud stage Boll stage Boll opening stage
20.10 =1.08bB 9.15 £0.74a 41.88 +0. 14aAB
19.11 £1.27bB 11.72 £1.39a 38.11 £1.45bB
26.62 £3.32aA 10.22 +0.23a 43.11 +£4.90aA
22.67 £2.00ab 19.28 +3.55ab 68.87 +1.82hB
19.26 £4.97b 14.00 £3.23b 70.51 £1.03bB
28.93 £4.95a 21.70 £4.79a 80.50 £0.42aA
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Tab. 4

Analysis of two sucrose synthetases activity of functional leaves of main stem of the tested materials

Physical index

Seedling stage
[mg/(g-h)] B

Variety

Bud stage Boll stage Boll opening stage

Sucrose synthetase

activity

Sucrose phosphate

synthetase activity

Green cotton
Brown cotton
Write cotton
Green cotton
Brown cotton

Write cotton

502.54 £2.71B
352.00 +43.58C
729.67 +41.93A
565.33 +9.50bB
531.26 +12.44hB
817.47 £12.44aA

292.71 +0.83bB
253.67 +28.10bB
408.92 +3.68aA
485.22 +24.70bB
469.94 +53.62bB
594.24 +71.69aA

117.58 +21.78bB
151.33 +23.76bB
225.22 £9.56aA
255.59 +10.69C
427.25 +31.76B
519.70 £18.52A

113.54 £25.08bB
138.00 £43.71aA
119.39 +27.03bB
201.34 +12.13bB
344.64 +18.67aA
341.34 £9.15aA
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Tab.5 Analysis of soluble protein content of functional leaves of main stem of the tested materials

Physical index

(mg/g) Variety Seedling stage Bud stage Boll stage Boll opening stage
. Green cotton 5.70 £0.10a 3.72 £0.06bB 0.34 £0.02a 0.10 £0.06b
Soluble protein
Brown cotton 5.32£0.16b 3.86 £0. 14aA 0.27 £0. 10b 0.10 £0.02b
ontent
comen Write cotton 5.73+0.11a 3.9740.03aA  0.370.07a 0.31+0.0la
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Tab.6 Data analysis of tested materials

Variety Boll number ](3;1)1 weigh %ege)d finger %1gn)t index %ilrylt )percentage (Yige)ld

Green cotton 14.10Bb 7.00Bb 13.43Aa 6.20ABb 31.56Bb 73.50Bb
Brown cotton 13.55Bc¢ 7.40Aa 13.85Aa 5.80Bc¢ 29.50Bc¢ 75.04Bb
White cotton 16.20Aa 7.60Aa 11.85Bb 6.65Aa 35.95Aa 92.38Aa
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Tab.7 Correlation analysis of various indicators at flowering boll stage with yield indicators

Physical index Boll number Boll weigh Seed finger Lint index Lint percentage  Yield
Net photosynthetic rate ~ 0.730" 0.684" -0.811"" 0.738" 0. 664 0.792"
Transpiration rate 0.688" 0.436 -0.708" 0.620 0.680" 0.670"
Stomatal conductance 0.484 0.507 -0.518 0.457 0.588 0.542
Chlorophyll a content 0.433 0.604 -0.476 0.507 0.434 0.843""
Chlorophyll b content 0.842"" 0.698" -0.847"" 0.699"" 0.638 0.880""
Chlorophyll content 0.765" 0.824"" -0.801"" -0.750" 0.662 0.915""
Chlorophyll content /b~ -0.567 -0.345 0.543 0.385 -0.365 -0.170
Soluble sugar content -0.230 0.431 0.253 -0.468 -0.362 -0.027
Starch content -0.711° -0.425 0. 665 -0.688" -0.674" -0.675"
SuSy activity -0.061 -0.161 0.154 -0.126 0.042 -0.112
SPS activity 0.601 0.815"" -0.565 0.337 0.504 0.732"
Soluble protein content  0.726 " -0.014 -0.702" 0.820"" 0.740" 0.545

Ek R TESORFEEFREE, s+ A FTI%RKFLEEFMESE

Note: * Indicatesa significant difference at 5% level; #* indicates extremely significant difference at 1% level
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