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Abstract: Under the condition of mobile rain-proof shelter, by cultivating in pots filled with soil, with cotton
(Gossy pium hirsutum cv. 99B) as material, the experiment in Regulated Deficit Irrigation (RDD, aimed at
investigating the effects of RDI on growth and development dynamic of plants, unginned cotton yield and fiber
quality, was conducted during the growing season from 2004 to 2006, seeking for the right stages of RDI and
the amount of water deficit, offering theoretical basis for the establishment of RDI model in cotton. A two-
factor (RDI stages and the amount of water deficit) randomized-block design was adopted in cultivating in
pots. The results showed that there was an inducing effect of RDI on amount of roots of cotton distributed in
deeper layer of soil. RDI was able to inhibit the excess vegetative growth and promote reproductive growth of
cotton. Under appropriate amount of water deficit at some growing stages, the proportion of photosynthetic
products distributed in the unginned cotton tended to increase, unginned yield was increased and some of fiber
quality indices were improved. The suitable indices of RDI for water-saving and high-yield in cotton as fol-
lows: the optimum stage of regulated water deficit is seedling stage, the amount of water deficit is 50 % FC
(Field Capacity) ~60%FC, or regulated water deficit at budding stage, the amount of water deficit is 60%
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FC, or regulated water deficit at boll-opening stage, the amount of water deficit is 50 %9 FC~55%FC.
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Fig. 1 The curve of vegetation and reproduction
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growth in cotton under full irrigation
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Table 1 The parameters of root system under different treatments
HTH B HH EH M i
WS E CK L M S L M S L M S L M S
WBTHE/g 9.11 8.11 7.56" 7.52* 7.13" 7.60* 7.49" 8.37 8.66 8.41 8.91 8.78 8.63
BE/ & 20.6 18.0 16.5* 17.2* 17.5* 17.5* 16.5* 17.5" 12.5"* 14.5** 19.0 17.5" 16.57
BEHBK/em 13.2 17.7** 18.8** 15.65%16. 6" 17.6** 15.0" 14.5 12,06 12.01 12.9 14.01 11.5

REKEE/cme cmi®  0.023 0.029 0.028 0.024 0.030 0.026 0.022 0.028 0.023 0.022 0.024 0.023 0.020
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Fig. 2 Effect of RDI on plant height in cotton
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Table 2 The effect of RDI on fiber quality in cotton

WS E B g ] HEH 28
WS CK L M S L M S L M S L M S
R/ % 0.43 0.42 0.42 0.43 0.46* 0.42 0.54**0.41 0.44 0.42 0.42 0.45 0.45
iﬁﬁg/mrﬂ 27.6 28.6% 28.4° 28.1° 28.7 29.2% 27.7 28.6 28.4 28.2 20.7 21.2 28.8"
BFREREE/% 85.2 85.6 85.4 85.4 85.8 85.2 84.6 85.3 84.9 82.3 84.5 83.7 85.1
ﬁﬁ,ﬁtﬁg) 26.5 28.6* 28.6* 28.2* 27.5 28.2* 26.3 26.7 27.6 27.6 26.5 27.5 26.4
HERE(E 5,0 5.1 44 43 49 51 55 50 52 42 49 4.8 5.3
MikE/% 6.4 5.8** 6.3 6.3 6.1 58 6.2 6.3 6.0° 6.3 6.1* 6.3 6.1"
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Table 3 Indices and model of RDI in cotton

V5 2A HWSEB WSE/% pirt/d WCKi#™=/%  WFk/%  WUERHE/%

FET oK Al g 50~60 20 17.18~26.75 2.90~7.50  27.69~30.77
BE&hkE Y 60~65 20 3.14 4,55 9.23
2 8 50~55 20 7,863 5. 65 15. 38
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