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Effects of drought and re-watering on endogenous hormone contents of cotton roots and leav-
es under drip irrigation with mulch. LUO Hong-hai', HAN Huan-yong’, ZHANG Ya-li',
ZHANG Wang-feng' ('Key Laboratory of Oasis Ecology Agriculture of Xinjiang Construction Crops
College of Agriculture, Shihezi University, Shihezi 832003, Xinjiang, China; *Cotton Institute , Xin-
Jiang Academy of Agricultural and Reclamation Science, Shihezi 832003, Xinjiang, China). -Chin.
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Abstract: Under the climatic and ecological conditions of Xingjiang, Northwest China, different
degrees of drought stress were installed during the growth stages of cotton, and the drip irrigation
with mulch was adopted, aimed to study the effects of drought stress and re-watering on the endoge-
nous hormones (abscisic acid, ABA; and zeatins, ZRs) contents of cotton roots and leaves and the
stomatal conductance (g,) of cotton leaves. With the increase of drought stress at different growth
stages, the ABA contents of cotton roots and leaves increased, while the ZRs contents of cotton roots
and leaves and the g, and photosynthetic rate (P,) of cotton leaves decreased, with greater decre-
ments in the treatment of soil moisture content being 40% —45% of field capacity at early flowering-
full flowering stage. After re-watering, the ABA contents of cotton roots and leaves did not have a
decrease with the improvement of soil moisture regime, while the ZRs contents of cotton roots recov-
ered rapidly or exceeded the control after 1 -3 days of re-watering. There was a positive correlation
between the ZRs contents of cotton roots and the g, of cotton leaves. In the treatment of soil moisture
content being 50% —-55% of field capacity at full budding-early flowering stage, the ZRs contents
and g_ of cotton leaves recovered more quickly and with greater increments. It was suggested that
the higher ZRs contents of cotton roots after re-watering could be the main cause for the higher stom-
atal conductance and photosynthetic rate of cotton leaves.

Key words: drought stress; endogenous hormone; stomatal conductance; cotton; drip irrigation
with mulch.
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Fig.1 Changes of stomatal conductance (g_) and photosynthetic rate (P,) in leaf of cotton during the course of drought and re-wate-
ring.

S, EAE IR From full squaring to flowering stage; S, WIAE-BEAE I From flowering to full flowering stage; S; A RS From full flowering to
full boll stage; S, : 4% -1 2] From full boll to boll opening stage. 0 & TFFWIE], 1.2 .3 .4.5.6 N T FAbBEEE 5 &KW AL 0 meant the
drought period, 1,2, 3, 4,5, 6 meant days after re-watering. | [i] The same below.
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Fig.2 Relationship between net photosynthetic rate (P,) and
stomatal conductance (g,) of cotton leaves during the course of

drought and re-watering.
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Fig.3 Changes of ABA content in root of cotton during the course of drought and re-watering.
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Fig.4 Changes of ABA content in leaves of cotton during the

course of drought and re-watering.
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Fig.5 Change of ZRs content in leaves of cotton during the course of drought and re-watering.
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Fig.6 Change of ZRs content in root of cotton during the course of drought and re-watering.
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Table 1 Effects of drought and re-watering on yield and water use efficiency of cotton

b ER RS R PR BT Ky KA B 2T i WUEg: WUE,
Treat- Boll numbers Boll mass Lint percent Seed cotton yield  Lint cotton yield (kg + hm™ - (kg + hm™ -
ment per plant (g) (% ) (kg + hm™) (kg - hm™2) mm™! mm™")
SV, 10. 2a 3. 66a 44.2a 5962ab 2635a 5.0a 5.3a
SV, 7.2¢ 3.56b 42.5b 4658c 1979¢ 3.7c 4.3bc
S, V, 6.9c 3.58b 43.4a 4265¢ 1851c¢ 3.2¢ 3.8d
S,V, 5.7d 3.42cd 43.7a 3155e 1378e 2.7d 3. le
SV, 9.2ab 3.32d 42.9a 4918¢ 2109be 4.0b 4. 4bc
S5V, 7. 8¢ 3.31d 43. 1a 3666d 1580d 3. 1c 3.6d
Sy V, 9. 4ab 3.48c 43.3a 5594b 2422b 4. 4ab 4.7b
S, V, 8.8b 3.47c 42. 8ab 4735¢ 2026¢ 3.9be 4.2¢
CK 10. 8a 3.76a 43. 1a 6260a 2698a 4. 8ab 4.9a

WUE gy : S K A FIFHZE Total water use efficiency; WUE, : EBE K FI R Irrigation water use efficiency. [RIFIAN[F)/NG 8] 7R A [R] Ak L 7] 22

5.3 (P<0.05) Different small letters in the same column meant significant difference among treatments at 0. 05 level.
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Fig.7 Relationship between ZRs content in root and stomatal

conductance (g,) of cotton during the course of drought and re-

watering.
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