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Effect of High Temperature Stress on Photosynthetic Physiology
and Boll Development of Island Cotton
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Abstract: During 2018 and 2019 in Xinjiang Awat County of Aksu area of Xinjiang Academy of Agricultur-
al Sciences’ test base, we investigated the effects of temperature on photosynthetic physiology and boll de-
velopment of island cotton with the way of set-up increase greenhouse field in full bloom stage for a 3 d
(H3), 6 d (H6) and 9 d (H9) as treatments and with field state of nature as the control (CK). The re-
sults showed that; (1) the transpiration rate (T,), intercellular CO, concentration (C;) increased and net
photosynthetic rate (P,) decreased in the relative leaves of boll with the increase of high temperature
stress. (2) With the extension of high temperature and processing time, the cotton boll para leaf PSI[ lar-

gest quantum efficiency (F,/F,), the actual light quantum yield PS Il (®p; ), and photochemical
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quenching (¢P), relative photosynthetic electron transport rate (ETR) showed a decreasing trend. While,
the initial fluorescence (F,) and non-photochemical quenching (NPQ) showed an increasing trend, and
the differences of H3, H6 and H9 were significant different compared with those of CK (P <{0.05),
among which the rapid rise or fall of each parameter mostly occurred in the 3 to 6 d continuous high tem-
perature. (3) With the increase of high temperature stress time, the quality of cotton seed, fiber and boll
shell dried matter decreased obviously. Boll number per plant, boll weight per plant, lint percentage and
lint yield all showed a significant decreasing trend. In addition, the high temperature also affected boll de-
velopment, resulting in the reduction of boll length and volume. The results showed that under the short-
term high temperature stress, the photosynthetic capacity of counterpoint leaves of island boll decreased
significantly, which was mainly caused by non-stomatal factors. Continuous high temperature stress re-

sults in decreased PS1l openness, decreased electron transport capacity, and inhibited photosynthesis. Boll

development and yield component factors are negatively affected, resulting in reduced yield.

Key words: island cotton; high temperature stress; photosynthesis; boll development; yield
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Table 1 Effects of high temperature stress on cotton yield and yield components
of island cotton during flowering and boll period
4 ~ A T TS 9PN BT &5 e it
. Ab B Number of L . ! ; .
Particular . . Number of bolls Single boll Clothing Lint yield
Handle harvested trees | toht/ ; /07 , 9
year ST /hm D) per plant weight/g score/ /(kg « hm *)
CK 19.44+1. 4a 11.240. 8a 2.9040. 05a 34,33+2.6a 2 147.57+123.21a
H3 19.49+1. 1a 9.4=£0.6b 2.84+0.07a 33.51%1. lab 1717.06+98.63b
2018
Hé6 19.46+1. 8a 8.340. 6¢ 2.51+0.04b 31.2141.5b 1 256.85+105. 63c
H9 19.58+1. 1a 7.340.4d 2.30+0.06b 31.32+1.1b 1019.23+135.08d
CK 18.8+1. 3a 10. 66+0. 3a 3.37+0.04a 33.91%1. 3a 2 284.104124. 44a
H3 19.341.9a 9.5140. 5a 3.29+0.04a 34.21%1. 6a 2 071.154117. 36b
2019
Hé6 19.841.7a 7.840.4b 3.04+0.06b 33.3841.3a 1567.18+113. 68c
H9 19.441. 3a 5.5140. 6¢ 2.76+0. 04c 31.5540.9b 935. 61489. 23d

AT/ NG PR RN AL BEETE 0. 05 K22 57 W35

Note: Different lowercase letters showed significant difference at 0. 05 level
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