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Study of water use efficiency in tobacco fields through simulation of
different rainfall conditions

TAN Jingjing' > SHAO Xiaohou' > CHEN Lihua' > WANG Yaofu® PENG Yu’
1. Key Laboratory of Efficient Irrigation-Drainage and Agricultural Soil-Water Environment in Southern
China  Ministry of Education  Hohai University ~ Nanjing 210098  China
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Abstract The water balance in tobacco fields was studied by simulating rainfall of 1 000 mm 800 mm and 600 mm in
a lysimeter over the whole growth period of tobacco plants. The variations of evapotranspiration transpiration ground
evaporation between plants and water use efficiency of tobacco plants were analyzed under different rainfall conditions
during various growth stages of tobacco plants. The results show that rainfall of 800 mm could keep a dynamic equilibrium
of water in the tobacco fields and it could meet the needs of effective water of tobacco during various growth stages

improve the water use efficiency and thus increase the yield of tobacco.

Key words simulated rainfall evapotranspiration water use efficiency plant transpiration ground evaporation between
plants tobacco field
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8
9-12
1
1.1
2010 1106.5 mm
6 7 15.7C 81% 19.8 m/s 237d
4x2 m
14.209 g/kg 1.303 g/kg
129.9 mg/kg 0.363 g/kg 27.2mg/kg pH  5.87 0~ 60 cm
1.35g/em’ 28.0% 10m
1.2
3 1000 mm 800 mm 600 mm
30% 40% 30% 50%
50%
5 11 8 17
7d 1
11 00
90 kg/hm? 8% 32% 7:3
26 d 3
3 1
1
Table 1 Experimental processing in rainfall simulation
/mm /mm / kg hm~2 / kg hm™2 / kg hm™?
T1 1000 500 63 27 90
T2 800 400 63 27 90
T3 600 300 63 27 90
1.3
1.3.1
7d 1 0~10cem 10~30cm 30 ~50cm
2
1.3.2
9em  35em PVC
pvC
3
1
1.3.3

TDR 2d 2h 1
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1.3.4
75 C
1.3.5
AS = P+I+E,-ET-R,-D
AS—— mm P [ mm
E,— mm ET—— mm R, D—
mm
10m Im
ET = AS + 1
2
2.1
4 _ _
- 14 5 6 3
3 3
2
2
Table 2 Irrigation amount evapotranspiration water use efficiency
and tobacco yield in tobacco fields with different amounts of rainfall
/mm / mt hm=2 / kg m~3 / kg hm™?
T1 1000 3575.46 0.694 2481.70
T2 800 3357.71 0.939 3155.62
T3 600 3114.55 0.866 2698.37
2 T1 T2 T3
3
T1
3575.4m’/hm? 71.15% T2 83.52% T3
103.30%
3 WUE 1 m’ WUE = Y/ET
Y ET
2 T1 T2 T3 0.694 kg/m* 0.939 kg/m’
0.866 kg/m’ 1000mm Tl
T3
2.2
3
23%
3 T1 T3
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T1 T3
T1
T3 T2
3
Table 3 Evapotranspiration and soil water surplus and deficit at different growth stages of tobacco
/
/ / / / / /
mm
m? hm~? m* hm~?2 m* hm~? m? hm~? m? hm~? m* hm~?2
Tl 1000 847.55 +652.45 1637.02 +362.98 1090.88 +409.12
T2 800 796.87 +403.13 1550.27 +49.73 1010.57 +189.43
T3 600 728.75 +171.25 1427.02 -227.02 958.77 —-58.77
« _m W
2.3
4 9.70 m’/hm’ T1
14.46 m’/hm® T2 T3 T1 76.90%
4
Table 4 Daily evapotranspiration transpiration and ground
evaporation between plants at different growth stages of tobacco m®/hm?
/
mm
1000 24.22 14.46 9.76 49.03 17.26 31.77 47.27 15.78 31.49 36.36 13.05 23.31
800 22.77 13.00 9.77 46.48 13.43 33.05 44.72 15.66 29.06 33.69 12.33 21.36
600 20.82 11.12 9.70 42.67 11.31 31.36 41.27 15.25 26.02 31.96 11.32 20.64
T2
33.05 m’/hn? T1 T3 T1
T2
T3
T1
T3 35.4%
a. 3
b. Tl T3
T2
C.
T2 33.05m’/hm* T1 T3

T2
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