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Variation of soil moisture content for Eucalyptus forests and its response to stand

ages in Western Hainan
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Abstract: Danzhou, which lies in western Hainan and where large-scale Eucalyptus plantations are present, was chosen as
the target study area. We selected 1-to-5-year-old short-rotation Eucalyptus trees, 20-year-old Eucalyptus trees and 10-year-
old Cocos trees with adjacent space and similar natural conditions as our experimental plots. After 3 years of continuous
sampling, from 2010 to 2012, in fixed sites, we analyzed the variation of soil moisture content for Eucalyptus forests and its
response to plantation ages. The results showed that; (1) Soil moisture content decreased continuously from January to

April, fluctuated in May and June, increased to the annual maximum between July and October, and descended slightly
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during the remaining months. (2) There were significant or highly significant differences in mean monthly soil moisture
content among the short-rotation Eucalyptus plantations (including a second-generation 5-year-old short-rotation Eucalyptus
plantation, a third-generation 1-year-old short-rotation Eucalyptus plantation and a third-generation 4-year-old short-rotation
FEucalyptus plantation ) , 20-year-old Eucalyptus plantation and 10-year-old Cocos plantation, except between the second-
generation 5-year-old short-rotation FEucalyptus plantation and the third-generation 1-year-old short-rotation Eucalyptus
plantation and between the 20-year-old Eucalypius plantation and the 10-year-old Cocos plantation. (3) Differences in soil
moisture content increased with soil depth between the short-rotation Eucalyptus plantations and 20-year-old Eucalyptus
plantation, 10-year-old Cocos plantation. In the 0—30 cm soil layer, the average moisture contents for the short-rotation
Eucalyptus plantations, non-short-rotation Eucalyptus plantation and Cocos plantation were 6.08% , 7.53% and 6.93%,
respectively, while, in soil layers deeper than 80 c¢m, values were 8.10%, 11.72% and 11.95%, respectively. The
phenomenon that increases in soil depth enlarge differences in soil moisture content reveals that short-rotation Eucalyptus
forests consumed more water in the deep soil, compared with the Cocos forest and non-short-rotation Eucalyptus forest. (4)
The variation coefficient of soil moisture content gradually declined from top to deep soil layers for the short-rotation
Eucalyptus plantations, 20-year-old Eucalyptus plantation and 10-year-old Cocos plantation. In addition, the coefficient was
larger for the elder short-rotation Eucalyptus forests and under deeper soil layers, which indicated that compared to the Cocos
forest and non-short-rotation Eucalyptus forest, the elder short-rotation Eucalyptus forests consumed more deep soil water.
(5) More continuous planting and greater stand age minified soil moisture content. The soil moisture of the 1-year-old
FEucalyptus plantation was in a recovery phase and exhibited a higher content, which would improve the soil water

environment and the growth of Eucalypius trees.

Key Words: soil moisture; short-rotation and continuous planting; Fucalyptus forest; Cocos forest; Danzhou Forest Farm
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Table 1 The soil texture and plantation characteristics of sampling plots in 2010

FEHLA 5 Plot No. A B C D E

it e , 19°41'59" N, 19°41'59"" N, 19°42'1"" N, 19°42'13" N, 19°42'37" N,
FESBALEL Plot location 109°20'2" E 109°19'57"" E 109°19'51"" E 109°20'28" E 109°21'23" E
A T #k Planted forest * AR S AR AR AR AR AR AR 4 AR AR 20a FEH AR 10a HBHH AR
FHHL(<0.01 mm) Clay/% 13.120 13.712 12.586 12.448 13.523
FRS T (0.01—

HLETED(0.01—0.05 mm) 5.629 4.933 4.971 6.863 7.002

Coarse silt/ %
b4 (2—0.05 mm ) Sand/ % 81.245 81.364 82.436 80.676 79.469
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C.D.EZIMN 1 A 6.94% 7.22% .5.76% .9.61% 9.79% %~ 4 H ) 6.19% .6.80% .4.96% .8.84% .8.43%,
TR VAR 2 W20, 25 ), 1K O3 DR M 3R 2% & S ) AR KRB K R w2
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Fig.1 Changes of soil water content in the 0—150 cm soil depth of the study area from 2010 to 2012 ( The error bars represent the SD)
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Table 2 Analysis of variance of soil moisture content for 5 pieces of woodland

AR SRR KI5 F Y7

Source Sum of squares Degrees of freedom Mean square F
AR AR (4bFE ) Model 456.58 4 114.15 60.23 "
132 Error 331.64 175 1.90
S5 5 Total 788.22 179
£ 3 5HRMbTEEKE Bonferroni t RIS ELLRER
Table 3 Bonferroni t multiple comparison tests for soil moisture content of 5 pieces of woodland
H Group Sy a=0.05 a=0.01
AR 5 AEFR AR Second-generation and S-year-old Eucalyptus plantation 7.66 a* A *
ZAR 1 AEFA AR Third-generation and 1-year-old Eucalyptus plantation 7.90 a A
ZAR 4 SRR Third-generation and 4-year-old Eucalyptus plantation 6.47 b B
20a FER AR 20-year-old non-short-rotation Eucalyptus plantation 10.50 c C
10a HBF A 10-year-old Cocos plantation 10.37 ¢ C
ax AE/NGFREFRIR 5 PREHR] 3 SR E 2257 W (P < 0.05) 5 A+ ARFEKEFREFIR 5 PbEbiE 138 5k 22 50 3 (P < 0.01)
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