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Coupling effects of watering and nitrogen fertilization on the growth and irrigation water
use efficiency of Jatropha curcas. WANG Ming-ke, YANG Qi-liang” *, LIU Xiao-gang, GE
Zhen-yang, YANG Ju-rui, LIU Ke-nan ( Faculty of Modern Agricultural Engineering, Kunming
University of Science and Technology, Kunming 650500, China). Chinese Journal of Ecology,
2013, 32(5) . 1175-1180.

Abstract: A pot experiment was conducted to study the coupling effects of watering and nitrogen
fertilization on the growth and irrigation water use efficiency ( WUEL) of Jatropha curcas. Three
watering levels (W,, 15.3 mm; W,, 25.5 mm; W,, 40.7 mm) and three nitrogen fertilization
levels (N,, 0 g-kg'; N,,0.3g-kg'; N, 0.6 g+ kg™) were designed. As compared with
those in treatment W, , the plant height, stem diameter, leaf area, and total dry mass in treat-
ments W, and W, decreased significantly by 61% and 34% , 57% and 35% , 46% and 32% ,
and 49% and 35% , respectively, and the root-shoot ratio in treatment W, reached the maxi-
mum. In nitrogen fertilization treatments, the maximum values of plant height and leaf area ap-
peared in treatment N, , but the stem diameter and root-shoot ratio decreased with the increasing
nitrogen fertilization level. As compared to treatment W, N, , treatment W, N, ( which saved the ir-
rigation water and nitrogen fertilizer by 38% and 50% , respectively) decreased the plant height
stem diameter, and total dry mass by 12% , 21% , and 12% , and increased the root-shoot ratio
and leaf area significantly by 48% and 16% , respectively, and decreased the transpiration sig-
nificantly by 21% , 15% and 12% at the days 2, 3, and 4 after watering, respectively, leading
to the WUEI of J. curcas increased significantly by 40% .

Key words: limited irrigation; nitrogen fertilization; Jatropha curcas; morphological characteris-
tics; irrigation water use efficiency.
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Fig.1 Coupling effects of different irrigation and nitrogen

fertilizer treatments on height and the amount of height in-
crement of Jatropha curcas
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Fig.2 Coupling effects of different irrigation and nitrogen

fertilizer treatments on stem diameter and the amount of
stem diameter increment of Jatropha curcas
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Fig.3 Coupling effects of different irrigation and nitrogen
fertilizer treatments on leaf area of Jatropha curcas
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Fig.4 Coupling effects of different irrigation and nitrogen
fertilizer treatments on root-shoot ratio of Jatropha curcas
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Fig.5 Coupling effects of different irrigation and nitrogen
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pha curcas
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Fig.6 Coupling effects of different irrigation and nitrogen
fertilizer treatments on irrigation WUE of Jatropha curcas
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Table 1 Coupling effects of different irrigation and nitrogen fertilizer treatments on transpiration of Jatropha curcas indivi

duals

PGB 9HSH 9H6H 9H7H 9H8H

W, N, 292.0+23.03 B 277.7+9.70 C 333.3£10.48 A 399.0+16.74 B
W, N, 367.7+17.85 A 530.3+18.84 A 341.7+15.65 A 346.0=12.70 BC
W, N, 279.0+32.14 B 382.7+27.21 B 335.3+7.27 A 328.7+21.67 C
W,N, 168. 3+20. 85 CD 304.3+16.18 C 324.0+11.27 A 492.3+37.75 A
W,N, 220.7+3.38 C 324.0£14.29 C 296.7+24.27 A 400.3+20.70 B
W, N, 42.0+17.96 E 48.5+17.56 E 41.5+16.74 E 213.0+41.64 E
W;N, 119.7+25.13 D 161.0+32.63 D 146.7+27.27 B 295.0+12.74 C
W,N, 135.0+2.89 D 165.0+8.51 D 130. 0+4. 00 B 229.3+8.09 dE
W;N, 143.7+11.14 D 127.7+7.13 D 126.3+2.40 B 281.0+11.06 CD

2007 _oWN, =W,N, & WN, >WN, =WN,
—-W,N, —W,N, —W,N, — W.,N,

0 . i
17:30-8:30 8:30-11:30 11:30-14:30 14:30-17:30

B 1R

E7 AEKEBSLEINREZ/NMMIFEHENZ N
Fig.7 Coupling effects of different irrigation and nitrogen
fertilizer treatments on evapotranspiration of per basin of
Jatropha curcas
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