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Table 1  Soil physical and chemical properties of the fields in the field irrigation experiment
4 15 + )2 Soil layer Wi Sand Ky ki Silt Fikr Clay 21 BDV HHLE SOM> 4 %A Total N Eﬂl‘[ﬂﬁ:zj)(%
Soils (em) (%) (%) (%) (gem™) (gkg™) (gkg™") e
(%)
0~ 20 83. 1 7.4 9.6 1. 60 5.03 0.38 17.2
&+ Sand 20 ~ 40 87.3 5.2 7.4 .55 3.54 0.23
S1 40 ~ 60 89.8 3.8 6.4 1.55 2.43 0.14
60 ~ 80 91.3 2.8 5.8 1. 60 2.02 0.12
80 ~ 100 91.7 2.6 5.7 1.62 1.78 0.12
0~ 20 80. 1 8.9 11.0 1.49 5.90 0.33 17.8
20 ~ 40 90.6 5.1 4.3 1.53 3.83 0.21
b + Sand
= 40 ~ 60 91.6 2.4 6.0 1.58 1.78 0.20
60 ~ 80 92.5 1.9 5.6 1. 63 1.74 0.10
80 ~ 100 92.0 2,2 5.8 1.62 1. 66 0.10
0~ 20 65.5 18.2 16.3 1. 49 7.62 0.50 20. 4
Hew 4 20 ~ 40 76.7 11.5 11.8 1. 55 5.74 0.40
Loamy sand 40 ~ 60 87.6 4.9 7.5 1. 55 3.34 0.08
33 60 ~ 80 91.8 2.3 5.8 1. 56 2.32 0.10
80 ~ 100 92.3 2.1 5.6 1.56 1.8 0.08
0~ 20 57.8 24.4 17.8 1.39 9.99 0.76 22.3
W+ 20 ~ 40 55.4 26.3 18.3 1. 44 8. 18 0.59
Sandy loam 40 ~ 60 72.0 14.7 1353/ 1. 45 7.12 0.43
it 60 ~ 80 85. 1 5.5 9.4 .55 3.21 0.20
80 ~ 100 90. 8 2.6 6.7 1. 56 2.82 0.14
0~ 20 54.1 27.7 18.2 1.39 11.49 0.85 26.2
0y 20 ~ 40 50. 6 27.7 21.7 1. 44 8. 87 0.65
Sandy loam 40 ~ 60 55.1 26.7 18.2 1. 49 7.48 0.59
= 60 ~ 80 76.5 1.5 12.0 .55 6.52 0.30
80 ~ 100 90.3 3.0 6.7 1.56 2.56 0.15

1)BD: Bulk density; 2) SOM: Soil organic matter; 3) FWC . Field water capacity
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Fig. 1 Biomass per cotton plant relative to soil and irrigation rate
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The different lowercase letters show significant differences (p <0.05) in leaf area per plant between the five soils and between the three irrigation levels
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Fig. 2 Leaf area per cotton plant relative to soil and irrigation rate
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SEREAR T 8. 4%~ 16. 6% , T BOFFA ™ it ) A

F2 AERMTEREERKEXBER=BEMHN N

Table 2 Yield of cotton and yield composition relative to soil and irrigation rate

- T E A A RR S5 48 %L A Ko FF A = ik E SR/ T HTAE %
. Trrigation Boll numbers Boll weight Lint percentage Seed cotton yield Straw biomass, Ratio of yield
treatment per plant (g) (%) (kg hm~?) (kg hm~?) before frost (% )
S1 11 6.40 £0.53a 3.86 0. 18 42.1 £1.1 2 031 +£233 2226 £39 91.8 £0.4
2 5.27 £0.50b 4.17 £0. 12 40.6 £0.6 2 268 £ 104 2172 £40 90.5 1.7
13 5.60 +0. 00ab 3.58 £0.23 40.0 £2.7 1992 £217 2210 £63 90.5+1.7
S2 11 6.33 £0. 64 3.15+£0.07 42.1 1.5 2 088 +437 2 633 £205 89.8+1.7a
2 5.87 £0. 31 3.85+0. 14 41.5£2.0 2228 £129 2 587 187 86.2 +1.4hb
13 6.13 £0.23 3.63 +0.06 39.8+£0.9 2 375 £200 2 438 £89 85.5+2.1b
S3 11 7.40 £0.53 3.38 +0.08 43.3£2.0 2 541 £131 2714 £232 89.5+1.2
2 7.33 £0.23 4.25£0.16 41.6 £2.6 2 647 175 2505 £18 86.2+0.5
13 7.00 £0. 35 3.83+0.12 43.1£0.9 2 630 =147 2 438 +89 85.5+4.5
S4 11 7.80 £0.35 4.70 £0.05 39.8+0.9 2 862 =195 4018 +80a 83.2+3.1
2 7.80 £0.53 4.29 £0.19 40.6 £0.8 3176 +141 2 858 +170b 86.2+0.5
13 7.87 £0.12 4.10 £0. 12 40.6 £0.5 3051 £163 3 048 +147b 88.1+0.2
S5 11 8.87 +£0.42a 3.22+0. 14 41.4 £1.8 2 052 £28¢ 4 860 +172a 70.2 1. 6¢
2 7.60 £0.20b 3.70 £0. 10 40.6 £2.0 2 596 +59h 3 742 +£222b 74.8 £1.1b
13 7.53 £0.50b 3.76 £0. 13 41.0£1.9 2 822 £66a 3324 +50¢ 78.2 £0.9a
Kb P-4 Mean
+ 4 Soil Sl 5.76¢ 3.84b 40.9b 2 097d 2 269e 91.0a
S2 6. 11c 3.53b 41. lab 2 230cd 2 553d 87.2b
S3 7.24h 3.82h 42.7a 2 606b 2702¢ 85. 8¢
S4 7.82a 4.36a 40.3b 3 030a 3 308b 83. 3¢
S5 8.00a 3.56b 40.0b 2 490be 3 976a 74. 4d
HEWE Trrigation
11 7.36a 3.66b 41.4 2 315b 3 290a 83.1b
2 6.77b 4.05a 40. 6 2 583a 2 773b 84.5a
13 6.83b 3.77b 41.0 2 574a 2 821b 85.5a
ZZ B Interactions
(A5 x JEWE) (SxT) NS NS VNS % * ok ok ® % %

T 2 22 TS [R) S B 36 7 AN [l - 18 22 ) 0 300 0 Ak B 22 i) A A 7 o R b R IR 1 22 5 3 Pk (p < 0. 05) Note: The different letters show sig-

nificant differences (p <0.05) in yield of seed cotlon, biomass and yield components between the five soils and between the three irrigation levels
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(i) 8% AL R /K 2B 77 0 Y 22 57 S 1 (p < 0..05)

The capital letters show significant differences (p <0.05) in cotton
irrigation water productivity across soils. The lowercase show the sig-
nificant differences (p <0.05) in cotton irrigation water productivity
between the irrigation treatments in each soil
B3 IR TR) BT b - S A (7] 3 0 7K SF- 104 A A6 HE E K 2R 7=
Fig. 3 Cotton irrigation water productivity relative to irrigation rate

and soil
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Fig. 4 Relationships of cotton irrigation water productivity with organic matter content

and silt + clay content in the soil
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EFFECTS OF WATER-SAVING IRRIGATION ON COTTON YIELD
AND IRRIGATION WATER PRODUCTIVITY RELATIVE TO SOIL CONDITIONS

Su Yongzhong Yang Rong Yang Xiao Wang Ting Wang Min
(Linze Inland River Basin Research Station, Cold and Arid Regions Environmental and Engineering Research Institute,

Chinese Academy of Sciences/Key Laboratory of Eco-Hydrology in Inland River Basin, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract A field experiment was carried out in the oasis at the edge of the mid-reaches of the Heihe River to deter-
mine effects of water-saving irrigation on cotton yield and irrigation water productivity (IWP) in different soil conditions.
The objective of the work is to provide some scientific basis for rationalizing the utilization of agricultural soil and formula-
ting soil-specific irrigation strategies in the region. The experiment was designed to have five different types of soils, (sand
soils, S1 and S2, loamy sand soil, S3, and sandy loam soil, S4 and S5) forming gradients in soil fertility and mechanical
composition and three irrigation levels ( conventional full irrigation (11), 10. 5% and 21. 0% less water-saving irrigations
(12, 13) ). The results of the experiment show that compared with Treatment 11, Treatments 12 and I3 were a bit lower in
biomass of shoots and leaf area of a single plant at any growth stages and in biomass of stem at the harvesting stage, but
11.6% and 11.2% higher in yield of seed cotton, respectively. The average cotton IWP was 0.51 kg m *and 0.57
kg m ~’ in Treatments 12 and I3, respectively, and increased by 24. 4% and 39. 0% relative to the INP(0. 41 kg m ~* ) in
Treatment I1. Besides, treatments different in soil texture varied sharply in shoot biomass, leaf area, yield of seed cotton
and yield components, as well as cotton IWP. With increasing soil organic matter (SOM ) content and clay + silt content,
yield of seed cotton and IWP increased, but decreased in Treatment S5 which was the highest in organic matter and silt +
caly contents, displaying a polynomial relationship. Significant interactions between soil texture and irrigation rate were
observed in their effects on pre-frost lint yield, biomass and seed cotton yield. In Treatment S5, Treatment Il brought
about over-flourishing vegetative growth of the crop and delayed the boll-opening stage, thus leading to reduction of the
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pre-frost flower ratio, seed cotton yield and IWP, while Treatments I1 and I2. significantly increased crop IWP. In oases
at the edge of deserts deficient in water resources, cultivation of cotton with low water requirement in newly reclaimed land
of sandy soil and adoption of water-saving irrigation management should be an optimal option to realize regional water con-
servation and reasonable land use.

Key words Soil texture; Conventional irrigation; Water-saving irrigation; Cotton yield ; Irrigation water productivity
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