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Effects of Water-Holding Agent on Tree Planting under Limited Irrigation
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Abstract; The method of applying water-holding agent in the pits for planting trees was adopted to study
the afforestation under limited irrigation by investigating the seedling survival, growth, root depth, leaf
water and soil water contents. The results showed that the root depth with applying the water-holding a-
gent became shallow, but that didn’t result in the negative effect on the seedling growth because of the im-
provement of soil water supplying. Leaf water content increased, and the growth seedlings was promoted.
Applying the water-holding agent only and in association with the mulch of plastic film all produced the
promotion to the limited irrigation, of which the association acted better. The effect of applying water-
holding agent was related with water conditions. Applying the water-holding agent made the seedling sur-
vival slow down. However that unfavorable effect on the survival would be decreased through raising the
irrigating amount. At 2.5 kg of irrigating water per seedling, the seedling grew increased with the increase
of applying water-holding agent. At 0.5 kg or 1. 5 kg of irrigating water per seedling, the water-holding a-
gent didn’t promote seedling growth any longer as the using amount of the water-holding agent increased
to 24 g per seedling.
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Table 1  Seedling survival rate in April and October under
different experimental treatments %
/ /(g - )
(kge 7D 0 8 16 24
0 83.3/100 73.3/96.4  66.7/93.3 70.0/90.0
0.5 93.3/93.3 78.6/90.0 86.7/93.3 90.0/90.0
1.5 90.0/100 80.0/100 86.7/100 83.3/100
2.5 96.7/100 90.0/96.7 86.7/96.7 86.7/93.3
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Table 2 Seedling height and diameter at stem base under 65.8.69.4.78.0 69.4 cm, 0.72
different experimental treatments cm 0.74.0.84 0.78 om; 103. 6.
/ [gr D 104.0,105.2  104.3 cm, 1.08.1.27,
(kg D
¢ 0 8 16 24 1.28 1.19 cm. 24g/
0 55.3/0.69 56.3/0.67 57.5/0.70 58.0/0.66
voos 5 56.8/0.65 57.9/0.68 66.4/0.74 58.5/0.70 °
Y15 63.4/0.68 66.7/0.75 73.1/0.77 64.9/0.79 0
2.5 72.2/0.83 74.3/0.82 80.7/0.88 85.9/0.97 22 RKF I IEA S BN
0 60.0/1.05 61.0/0.79 82.0/0.94 82.5/0.92 3 1
0.5  69.2/0.94 76.0/0.92 85.0/1.03 81.0/1.04 ’ ’
2006 L _ (4 21
1.5 90.7/0.98 92.7/1.12 94.5/1.21 93.0/1.15 ’
2.5  95.2/1.00 104.8/1.22 108.3/1.27 109.5/1.35 ) . 4 0.8.
“ 16.24 g/ . . 40
2 (2005 (2006) cm 10. 13% .12, 64% .12. 94% .12. 27%
: ° ’ 100 cm 9. 64% . 12. 79%.12. 61%.
(Q*O. OS) (FH*B. 86’ 12.48y0 0.5 kg/ , 40 cm
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(F,=3.86, F=5. 86, F= ’ 0.8.16.24 g/
6.61), (F,=3. 86, 4 21 ), 40 cm 12.36% .
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Table 3 Soil water content of every month in growing season under different experimental treatments %
y 4 21 5022 6 23 725 8 26 10 8 10 27
, /cm
kg/
. 40 10.13 12.62 12.59 14.18 6.84 6.94 10.88 12.79 12.94 12.96 21.37 21.70 19.38 20.07
100 9.64 12.63 10.76 13.42 8.10 9.52 9.56 11.89 10.67 11.77 19.12 19.28 17.90 18.23
o 10 12.78 13.41 13.18 13.44 6.81 6.62 13.31 13.63 11.49 12.93 20.70 20.99 19.39 19.53
a 100 11.65 13.31 10.58 12.59 9.39 9.50 11.35 12.28 9.94 11.25 18.65 19.12 18.21 18.43
L 40 13.57 13.91 15.62 14.93 8.18 8.38 15.30 11.20 13.47 12.35 21.49 21.95 19.04 19.19
7 100 13.13 13.33 13.97 14.46 9.56 10.22 12.91 10.85 11.08 10.25 18.44 19.03 17.71 17.81
- 10 12.95 14.12 13.04 14.43 5.77 6.61 12.44 9.58 13.05 12.16 21.05 21.90 18.89 20.35
Y 100 13.19 13.98 12.09 13.54 8.08 8.76 12.50 9.18 11.77 10.64 19.65 20.15 17.88 18.63
5 , 6 s
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Fig. 1 Effect of applying water-holding agent on soil moisture (mulch of plastic film, 1.5kg of irrigating water per seedling)
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Fig. 2 Response of leaf water content to applying
water-holding agent
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