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Effects of regulated deficit irrigation on morphological characteristics
and water use of Jatropha curcas L. sapling
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(1. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology , Kunming , Yunnan 650500, China;
2. Faculty of Environmental Science and Engineering, Kunming University of Scienceand Technology , Kunming, Yunnan 650500, China)

Abstract: A pot-grown experiment was conducted to investigate the effects of regulated deficit irrigation on morpho-
logical characteristics and water use of Jatropha curcas L. Two water deficit levels were set as severe water deficit W1
(s0il moisture maintained at 25% ~ 45% of field capacity) and moderate water deficit W2 (soil moisture maintained at
45% ~ 65% of field capacity) and three water deficit time levels (D1: 120 d, D2: 90 d, and D3: 60 d) were designed
in the study. Control treatment was full irrigation (soil moisture maintained at 65% ~ 85% of field capacity). Results
showed that effects of light water deficiency were more apparent than those of severe water deficiency on plant height,
stem diameter, healthy index of seedlings, total leaf area, xylem cross-sectional area of basal shoot, total dry mass, and
water use efficiency of Jatropha curcas L.. However, severe water deficit level seemed to have affected the root-shoot ratio
and Huber value of Jatropha curcas L. more than light water deficit level. Effects of water deficit time on plant height,
stem diameter, healthy index of seedlings, total leaf area, xylem cross-sectional area of basal shoot, total dry mass, and
water use efficiency of Jatropha curcas L. were in the following order: 60 d >90 d > 120 d. Additionally, effects of wa-
ter deficit time on root-shoot ratio and Huber value of Jatropha curcas L. were as 120 d>90 d > 60 d. Compared with
the control, W2D3 treatment saved irrigation water by 11.2% , leaf and petiole dry mass were significantly reduced, and

root, stem, and total dry mass dropped slightly. Nevertheless, base stem diameter-plant height ratio and root-shoot ratio
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became significantly increased. As a result, irrigation water use efficiency and healthy index of sapling were significantly

increased to 7.8% and 8.1. %, respectively. It is clear that light water deficit level t the late stage of seedling develop-

ment not only increased the healthy index, but significantly promoted water use efficiency.

Keywords: RDI; Jatropha curcas L. ; healthy index of seedlings; Huber value; water use efficiency
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Table 1  Experimental treatments

IS kN TRTFHAMIE (Y - M~ ) KSR (Y - M- d) TKATER K/

Treatments Water deficit levels Water deficit start date Water deficit end date Water deficit days
Wi1D1 25% ~45% 0, 2012 -05-04 2012 -09 - 01 120
Wi1D2 25% ~45% 0, 2012 - 06 - 03 2012 - 09 - 01 90
W1D3 25% ~45% 0, 2012 -07-03 2012 -09 - 01 60
W2D1 45% ~ 65% 0, 2012 -05-04 2012 -09 - 01 120
w202 45% ~65%0, 2012 - 06 - 03 2012 - 09 - 01 90
W2D3 45% ~ 65% 0y 2012-07-03 2012 - 09 - 01 60
CK 65% ~85%0, LA T K None water deficit 0
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Fig.1 Effects of different treatments on plant height and stem diameter of Jatropha curcas L.
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Table 2 Dry matter and WUE of Jatropha curcas L.
b WTH /g ETH/g ”fq:.ﬁ/g ”ﬂ‘ﬁj:ﬁ/g BT H/g ‘{E?}(i/L U EEVES
Trosrmants Root dry Stems dry Leaf dry Petiole dry Total dry Trrigation /(g-kg™h)
matter matter matter matter matter water WUE
Wi1D1 3.43 +£0.08f 9.61 +0.66e 1.47+0.2¢g 0.24 +£0.04e 14.76 £ 0.51f 14.33 £ 0.34f 1.03+0.05d
Wi1D2 3.94+0.19% 11.2+0.68de 2.22+0.13f 0.33+0.04e 17.68 £0.94e 17.75 + 0.96e 1.00+0.1d
Wi1D3 4.36+0.14d 12.72+0.9d 4.24+0.14e 0.73+0.04d 22.05+1.21d 21.35+0.76d 1.03+0.08d
W2D1 5.31+0.19¢ 15.96 +0.62¢ 5.51+0.66d 1.33+£0.11¢c 28.11+0.86¢ 21.44+0.19d 1.31+0.05¢
w2D2 6.52+0.27b 22.11+0.53b 7.58+0.31¢ 2.13+0.12b 38.34+£0.86b 22.92+0.77¢c 1.67+0.09
W2D3 7.39+0.34a 28.11+0.29a 10.84 +0.44b 2.11+0.11b 48.44+0.61a 25.19+0.47b 1.92+0.04a
CK 7.54+0.22a 28.14+1.82a 11.54+£0.52a 2.73+0.12a 49.94 +1.49a 28.00+0.43a 1.78 £0.05b
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