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Coordination of root growth and leaf senescence in cotton
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Henan Institute of Science and Technology / Henan Collaborative Innovation Center of Modern Biological Breeding / Henan Key Laboratory for
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Abstract: Two cotton cultivars, Baimian 1 and DP99B, were used to investigate the root growth and vigor, leaf senescence and
yield in the field during 2011-2012. Baimian 1 produced higher cotton fiber yield than DP99B during two years. Baimian 1 had
better leaf photosynthetic rate or performance index based on light energy absorption, higher root length density (RLD) and better
root distribution, and higher root vigor than DP99B, evidenced by higher volume of bleeding sap, in which higher percentage of
protein contents was contained. In 2012, DP99B had faster root growth with higher RLD at middle August and higher root vigor
at late July than Baimian 1, and the total xylem sap amount of DP99B was 1.7 times that of Baimian 1. After bloom peaking, the
higher density of root, more bleeding sap and slower leaf senescence showed the coordination to a great extent, confirming that
leaf senescence is regulated by root growth and root vigor in later cotton growth season.
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Table 1 Cotton yields and the ratio of seed cotton before frost of different genotypes under field cultivation

. Seed cotton Ginned cotton Seed cotton before  Ginned cotton before Ratio of seed cotton
Year Variety 5 2 2 -2
(kg hm™) (kg hm™) frost (kg hm™) frost (kg hm™) before frost (%)

2011 DP99B 4026.0 a 1576.5b 3375.0a 1318.5b 83.8a

1 Baimian 1 4164.0 a 1792.5a 3573.0 a 1539.0 a 85.8 a
2012 DP99B 4026.0 b 1587.0 b 3829.5b 1509.0 b 95.1a

1 Baimian 1 4656.0 a 2019.0 a 4311.0a 1869.0 a 92.6a

(P<0.05)

Values within a column and the same year followed by different lowercase letters are significantly different between two cotton genotypes at
P <0.05.

R2 W02 F 2N ERBBEAEULEETR/FERHT
Table 2 Main stem nodes above white flower (No.) and white flower opening trends in two cotton genotypes (No. 30 plants ™) in 2012

Date
Genotype June 28/June 30 July 5/July 7 July 12/July 14 July 19/July 21 July 26/July 28 -/August 4
DP99B 83b2a 6.7b/14 a 6.8b/31 a 6.0b/11a 3.8a/l5b -/16 b
1  Baimian 1 94all a 7.5a/l3 a 7.2a/31a 6.6a/lla 3.8a/19a -/23 a
“r 2 (P <0.05)

Different lowercase letters before and after “/” in the same column indicate significant difference in main stem nodes above white flower and

white flowers number between two cotton genotypes at P < 0.05, respectively.
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Table 3 Trends of leaf chlorophyll fluorescence with time for different cotton genotypes in 2012
1 First leaf counted from stem top
Date (month/day) Genotype F, FoFun Plags
7/20 DP99B 526 a 0.84 a 6.98 a
1 Baimian 1 541 a 0.84 a 6.97 a
8/10 DP99B 558 a 0.83a 471b
1 Baimian 1 538 a 0.84a 5.83a
8/30 DP99B S551a 0.84a 5.10b
1 Baimian 1 477b 0.84 a 6.10 a
9/20 DP99B 604 a 0.80b 2.72b
1 Baimian 1 551b 0.83 a 3.77 a
10/11 DP99B 610 a 0.76 b 0.51b
1 Baimian I 487 b 0.83a 2.68 a

(P<0.05) F,:PSII

s PV F ; Plags:

Values within a column and the same date followed by different lowercase letters are significantly different between two cotton genotypes at

P <0.05. F,: minimal fluorescence of PSII; F,/Fy,: maximal photochemical efficiency of PSII; PIsps: performance index on absorption basis.
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Table 4 Longitudinal distribution of RLD, RSD, RVD for the two cotton genotypes at September 20th of 2011

RLD (mm cm™) RSD (mm? cm™) RVD (mm® cm™)
Soil depth DP99B 1 Baimian 1 DP99B 1 Baimian 1 DP99B 1 Baimian 1
0-20 cm 327a 276 a 4.62a 337D 0.51a 0.33b
20-40 cm 1.55b 347a 2.34b 461a 0.28b 0.48 a
0-40 cm 241D 3.12a 3.48a 3.99a 039 a 041 a
LD (%)  4733b 125.98 a 50.63 b 136.56 a 55.00 b 146.15 a
(P <0.05)

Values within a row with the same root morphology trait followed by different lowercase letters are significantly different between two cotton

genotypes at P < 0.05. RLD: root length density; RSD: root surface area density; RVD: root volume density; LD: longitudinal distribution.
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Table 5 Longitudinal distribution of RLD, RSD, RVD for the two cotton genotypes in 2012

. RLD (mm cm™) RSD (mm cm™) RVD (mm® cm™)
Date (month/day) Soil depth 1 1 1
(cm) DP99B . DP99B . DP99B .
Baimian 1 Baimian 1 Baimian 1
7/4 0-20 2.00a 2.17a 2.50a 2.60 a 0.25a 0.25a
20-40 1.61a 1.98a 1.98 a 2.53a 0.19a 0.25a
40-60 0.79b 1.11a 1.20 b 1.72 a 0.15a 0.21a
60-80 0.30 a 0.28 a 0.56 a 0.51a 0.08 a 0.08 a
0-80 1.17a 1.38 a 1.56 a 1.84a 0.17a 0.20 a
LD (%) 30.17 a 3334 a 39.43 a 43.63 a 52.38a 5833 a
7/24 0-20 5.57a 5.08 a 6.02 a 5.66 a 0.53a 0.51a
20-40 324a 2.61la 4.06 a 2.82b 0.40 a 0.23b
40-60 2.26 b 336a 2.55b 4.04 a 0.23 b 0.38a
60-80 1.20 a 1.24a 1.75a 1.67 a 021 a 0.19a
0-80 3.07a 3.07a 3.60 a 355a 0.34a 0.33a
LD (%) 39.24b 59.81 a 42.64b 67.38 a 47.73 b 77.14 a
8/11 0-20 9.26 a 7.28b 8.38a 6.59b 0.62 a 0.47 a
20-40 3.67a 293 a 3.75a 2.94b 0.30a 0.23a
40-60 327a 349a 3.67a 389%a 0.34a 0.34a
60-80 2.06a 1.56a 2.54a 2.14a 0.25a 0.23a
0-80 4.57 a 3.82b 4.59a 3.89b 0.38a 0.32a
LD (%) 41.26 b 49.48 a 51.21b 63.28 a 65.12b 81.82a
9/3 0-20 6.47b 8.85a 6.62b 8.66 a 0.53b 0.68 a
20-40 3.12a 339a 3.11a 3.67a 0.25a 0.32a
40-60 2.56a 2.16a 2.67a 2.20a 021a 0.19a
60-80 140 a 1.66 a 191a 233 a 0.2la 0.25a
0-80 339a 4.0l a 3.58a 421 a 0.30a 0.36a
LD (%) 4131 a 31.22b 47.12a 36.71b 54.05a 44.68 b
9/23 0-20 691b 9.24a 9.10b 1142 a 0.98 b 1.12a
20-40 3.75b 5.18a 435D 5.57a 0.40 a 049 a
40-60 3.07b 395a 3.28b 4.66 a 0.28 b 0.45a
60-80 1.37b 3.06a 1.88 b 3.89a 0.21b 0.40 a
0-80 3.78b 5.36a 4.65b 6.38a 0.47b 0.62a
LD (%) 41.67b 48.65a 38.33b 5029 a 35.38b 52.63a
10/13 0-20 6.03b 9.86a 7.05b 10.87 a 0.68 b 0.95a
20-40 3.00b 347a 4.04 b 552a 042 b 0.70 a
40-60 1.99b 3.55a 2.36b 43la 0.23b 042a
60-80 1.17b 1.88a 1.48b 2.66a 0.15b 0.30a
0-80 3.05b 4.69 a 3.73b 5.84a 0.37b 0.59a
LD (%) 3499 b 40.67 a 34.63b 4253 a 34.62b 43.59 a
(P <0.05)

Values within a row with the same root morphology trait followed by different lowercase letters are significantly different between two cotton
genotypes at P < 0.05. RLD: root length density; RSD: root surface area density; RVD: root volume density; LD: longitudinal distribution.



F6 02 F 2N ERBB[AERAGRABEE. REREARIE
Table 6 Total volume, flow velocity, and protein content inbleeding sap of two cotton genotypes in 2012

Bleeding sap

Date

(month/day) Genotype Total volume Velocity Protein conc. Total protein content

(mL) (UL h™") (ugmL™") (1e)

7/22 DP99B I1.1a 384a 0.8a 94a
1 Baimian 1 6.6b 23.0b 0.8a 51b

8/02 DP99B 85a 29.6 a 15a 122 a
1  Baimian 1 73a 255a 14a 104 a

8/22 DP99B 490 17.1b 2.7a 13.6b
1 Baimian 1 14.0 a 48.7 a 23D 31.1a

9/15 DP99B 04b 14b 12a 0.5b
1  Baimian 1 7.1a 24.7a 1.0a 73a

0.05

Values within a column and the same date followed by different lowercase letters are significantly different between two cotton genotypes at
P <0.05.
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