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Effect of irrigation quota on agronomic trait and biomass of
feeding sweet sorghum under condition of border
irrigation with mulching

WANG Zeng-li', FAN Xiao-kang', WEN Guang-gui®
(1. Wuwei Central Experimental Irrigation Station, Wuwei, Gansu 733000, China;
2. Wuwei Occupational College, Wuwei, Gansu 733000, China)

Abstract: In order to explore the optimal irrigation quota and water-saving effect suitable for feeding sweet sorghum
under condition of border irrigation with mulching, a field experiment was conducted to study the effect of the irrigation
quota (2 400, 3 000, 3 600, 4 200, 4 800 m’*hm 2 respectively) on soil water content, agronomic trait and biomass.
Results showed that soil water content within 0 ~ 100 c¢m soil layer first increased and then decreased in sweet sorghum
growth period, and irrigation quota had significant effect on O ~ 100 ¢m soil moisture distribution at the 62th d after sow-
ing. Irrigation quota which was less than 2 400 m*+hm™? seriously affected the sweet sorghum growing (such as reducing
plant height, enlarging stem stalk, decreasing accumulative dry matter) . Sugar content of sweet sorghum stalk juice had
a trend of increase with the decrease of irrigation quota. The increase of sweet sorghum biomass was attributed to factors
such as plant height, LAI and numbers of stem nodes (R?*=0.97, 0.81, 0.59 respectively) . In conclusion, for water-
saving and increasing the biomass, irrigation schedule with irrigation quota of 3 600 m® - hm ~*(irrigation frequency was 4
times) was thereby recommended as the optional practice to increase the biomass (25.29 t*hm~2) and WUE (5.76 ke
*m~?) under condition of border irrigation with mulching.

Keywords: feeding sweet sorghum; irrigation quota; agronomic trait; biomass; border irrigation with mulching
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Table 1  Experimental design of irrigation quota for sweet sorghum

AbFE Treatment TI T (k! T T5
06 - 12 600 750 900 1050 1200
07 - 14 600 750 900 1050 1200
08-17 600 750 900 1050 1200
09 - 06 600 750 900 1050 1200
W
Trrigation quota 2400 3000 3600 4200 4800

/(m*+hm=2)
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Fig.1 Change of soil water content at 0 ~ 100 cm layer
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Fig.2  The distribution of water content for soil profile in sweet sorghum growth period
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Table 2 The analysis on dynamic change of agronomic traits in sweet sorghum growth period

N Tl T2 T3 T4 T5
e KA — — — — —

days of  HRF ZEM 7N il 7N i Phim 2B thim 2B

sowing Plant  Stem Plant  Stem Plant  Stem Plant  Stem Plant  Stem
/d ° height  diameter LAl height diameter LAl height diameter LAl height diameter LAL height  diameter LAL

/cm /mm /cm /mm /cm /mm /em /mm /em /mm
41 39.9 8.50 0.37 40.7  9.37  0.57 41.2  11.40 0.77 50.4 14.14 0.90 51.0 13.38 0.93
62 75.5 18.04 1.88 81.0 18.88 2.52 84.5 20.16 2.22 78.5 18.78 2.76 79.0 19.93 2.38
76 134.5 21.11 5.72 137.0 20.25 7.52 152.0 22.17 7.46 147.0 23.02 7.39 1455 21.85 9.40
91 178.2 23.13 7.15 191.0 22.35 8.72 190.2 25.15 9.11 197.2 23.73 9.65 197.7 23.71 11.29
131 266.5 24.70  8.02 268.5 22.53 9.32 297.0 24.99 9.65 295.0 23.47 10.54 306.5 24.38 12.08

158 286.5 31.23 8.71 298.5 27.46 9.65 320.0

26.14 10.98 332.0 27.27 11.46 324.5 27.05 13.06
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Fig.3 The analysis on biomass for sweet sorghum
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Table 3 The correlation analysis on the value of biological yield, water consumption and yield characteristic of sweet sorghum

ARG R B PR 254 1AL E SR iR A
Correlativity plant height Stem diameter pitch number Sugar content Biomass
FE# Plant height 1
254 Stem diameter -0.75"" 1
LAI 0.82"* -0.61" 1
ZEY7HL Pitch number 0.53 -0.59 0.41 1
PR Sugar content -0.83"" 0.73" -0.68" -0.74" " 1
A=) 8 Biomass 0.97" % -0.74"" 0.81° " 0.59 -0.80" " 1
Hie, % = SHIFR P<0.05, P <0.01 /K BEARS,

Note: * ,

3 s itie
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* % indicates significant difference at P < 0.05 and 0.01 level respectively.
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