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Effect of water and salt treatment on growth and
water use efficiency of Jatropha curcas L.

XU Man, YANG Qiliang, LI Jie ,LEI Longhai, LIU Xiaogang, WU Jinbo, XU Tianyu, JIA Weibing

(Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming, Yunnan 650500, China)

Abstract: In order to provide theoretical support to improve growth and water use efficiency of Jatro-
pha curcas L. with different irrigation under salt stress treatments, three salt ( pure NaCl) contents
(S0:0, S1:2.5 g/kg, S2:5.0 g/kg) and three water levels (W1:0.9 L, W2.1.8 L, W3.2.4 L) were
used in a pot experiment for 63 days. The results show that height diameter, stem diameter, healthy
index seedlings, dry matter and irrigation water use efficiency at W3 were significantly higher than
those at W1 and W2 in the same salt condition, so the best water level was W3. Compared with
W3S0, W3S1's dry matter, water use efficiency were increasing greatly and there was no distinct
difference between W3S0 and W3S2. Thus, in low salt stress condition, the suitable amount of water
irrigation control was good for plants’ growth and water use efficiency. In high salt stress condition, the
suitable amount of water irrigation control was helpful for Jatropha curcas L. to improve the ability to

adapt to the salty environments.
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Fig.1 Effect of different treatments on height of
Jatropha curcas L.
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Fig.2 Effect of different treatments on stem diameter of
Jatropha curcas L.

Wl aW2 sW3
a

SO S1 S2
Eho AL

[N CILGE DO N TR R B GO AL
Fig.3 Effect of different treatments on vane number of
Jatropha curcas L.
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Fig.4 Effect of different treatments on healthy index
seedlings of Jatropha curcas L.
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Tab.1 Water contents of Jatropha curcas L.

MC/%
Jb3
R E iy A7 )z Ktk

W1S0 4.61 £0.21be 2.33 £0.20g 1.46 £0. 02f 3.44 £0. 11g 2.15 £0.13g 2.53 £0. 13g
Wis1 4.89 +0.22b 4.57 £0. 42e 3.37 £0.05cd 10. 68 +0. 87¢ 4.59 +£0.20d 4.65 +0.20d
Wi1s2 5.71 £0. 18a 11.50 £0. 84a 8.44 +0.43a 23.46 1. 11a 11. 41 0. 40a 9.88 £0.31a
W2S0 4.13 £0. 16d 2.72 £0. 34fg 2.84 £0. 16de 6.71 £0.41f 3.19 £0.23f 3.31 £0.22f
W2S1 4.35 +0.36cd 5.40 £0.38d 2.53 £0. 12¢ 9.88 £0. 78cd 4.78 £0.28d 4.71 +£0.23d
W2s2 5.68 £0. 14a 9.92 0. 63b 3.83 £0. 66bc 13.60 0. 09b 7.84 +0.31b 7.52 +0.28b
W3S0 4.00 £0. 06d 4.33 £0. 18e 2.30 £0. 48e 8.98 +£0.90de 4.04 +0. 18e 4.04 £0. 14e
W3S1 4.07 £0.22d 3.16 £0. 15 2.48 £0. 13e 7.78 £0. 14ef 3.40 £0. 12f 3.49 £0. 08f
W3S2 4.64 +0.05bc 6.70 £0.22¢ 4.20 0. 56b 12.62 =1. 11b 6.39 £0.41c 6.09 £0. 34¢
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AEFE ST B2 AR R JE FIRERR A SOK R & TAC R ACERYBE IR, AN T 2 e
SO 1, fEAR T S2 /9. #hJAL B SO I, /N FARAYG  BRAYE K RIGOAHEK Sy W2 I ok, K W3
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FEK S W3 K R SR B & T W P
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R, Bl e e 7K ST P B8, /DN AR - T S K R R
W (P <0.05) {2 YK SR W3 B, #h47
ARFHE ST JE M K F %% e 2 v Tl Ab (P <
0.05) , HERATALFE SO (14 3 88 /K A F 5% 5 R o b
BES2 (E MK R AR ZE R ARG G 2¥E XL
(P>0.05) , 438 W3S 7K 43 F| F Ak % k.
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Tab.2 Dry matter and water use efficiency of Jatropha curcas L.

yiSE] my'g mJ/g my/g mJ/g m/g m/g WUE/(g - kg™!)
W1S0 2.4 £0. Ode 7.83 +0. 09f 4.18 +0. 03f 1.13 +0. 12¢ 13.14 +0. 18f 15. 54 £0. 25f 0.65 0. 01f
WiSl 2.39 £0. 08¢ 5.96 +0. 12g 3.96 £0. 11f 0.83 0. 04f 10.75 +0. 23g 13.14 +0. 08¢ 0.55 =0. 00g
wis2 2.32+0.01e 3.94£0.07h 1.96 0. 11g 0.46 +0.07g 6.37 +0. 14h 8.69 0. 14h 0.36 +0.01h
W250 4.55+0.07¢ 17.57 +0. 40¢ 11.88 +0. 49¢ 3.52 +0.46b 32.97 £0.79¢ 37.52 £0.93¢ 1.11 £0.03b
w2sl 4.72 0. 11¢ 13.20 0. 49d 10. 55 0. 58d 3.06 =0. 46¢ 26.81 +0.98d 31.53 £0.92d 0.93 0. 03d
w2s2 3.89 +0.09d 10.23 +0. 41e 8.99 +0. 34e 2.57 +0.49d 21.79 +0. 83¢ 25.68 +0.98¢ 0.76 +0. 03¢
W3S0 7.87 +0. 12ab 21.09 £0.31b 13.45 +0. 09b 3.54 +0.31b 38.09 +0. 62b 45.96 £0. 62b 1.05 +0.0lc
W3Sl 8.05 +0.03a 30.50 £0. 51a 15.03 +0. 15a 4.78 £0.52a 50.31 +1.02a 58.36 +1.04a 1.33 0. 02a
W32 7.78 +0. 05b 20. 81 +0. 04b 13.01 +0. 24b 3.53 +0.02b 37.36 +0. 08b 45.14 +0. 04b 1.02 +0. 00c
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() ZE R HE FE J 35 3 15 734, 83% , A0 3 W3 5 40
W2 BYZE B A L B 4 42, 61% . 48R 73 Ab 3Ny
SO i, ZbHE W3 5 4bH W1 ) 28 50 A b B 3R
686.89% ,AbP W3 5 40P W2 A Hb 28 1l i 42
£559.90% .
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Fig.6  Effect of different treatments on evapotranspiration
of Jatropha curcas L.
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FEAFER /AL BN, Ab 3 SO 55401 ST AH Eb A, L
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26.54% F123. 11% ; ZLFH SO F1 S2 AH H, HOF- 4R |
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Jitn R I 2, SR SEWAERE . 7E S2 KT FERE
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FAY RS e B AE T S 3 T A P4t v
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fiimy LR/ N 2 G, NI D /N - AN 0 B
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ANH 1 A R B S K IR A 5% U0 A G
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ZEHCER T i KoK o R AR 0 52w B 2. Ak
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1) 7€ NaCl Jipi 2504, 540 FE W1 F1 W2 A E
B, AL B W3 AR/ Rk R ZERLURDH: 7 4 B0
HEA TR AT DA 2 5 v T o o AR W K ORI
RO, BB L, A9 38 55 2% 14 R /N - S5 O 1 T K
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