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2

Tab. 2 Characteristics indices soil infiltration of the sampling plots

30 min
/( mm/min) /( mm/min) /( mm/min) /(' mL) /( mL)
5.42¢ 2.44c¢ 0.96¢ 285.33¢ 745.00d
1.50d 0.69d 0.33d 82.67d 245.00e
2a 4.33c 2.15¢ 0.83c 295.37¢ 741.53d
10 a 9.83a 4.38a 1.72a 489.67b 1 245.33b
30 a 7.50b 3.32b 0.88c 448.17b 889.50¢
50 a 8.33a 4.85a 1.28b 731.33a 1 455.33a
3 Horton (R2
Tab. 3 Principal component analysis of soil infiltration 0.92 ~0. 99) Horton
0.8% ~18.31(

P1 P2 P3 P4 P5
X, 0.4492 0.2943 -0.7743 -0.3271 0.0707
X, 0.4622 -0.1364 -0.1221 0.6861 -0.5312
Xs 0.4277 0.6873 0.4644 0.1743 0.3140
Xy 0.4375 -0.6175 0.0401 0.0899 0.6462
Xs 0.4585 -0.2028 0.4101 -0.6195 -0.4434
4.6490 0.2880 0.0616 0.0013 0.0001
92.9796 5.7608 1.2323 0.0262 0.001 1

92.9796 98.7404 99.9727 99.998 9 100

2.2.2
(X1) (X2) ( X3)
30 min ( X4) ( X5)
( 3),
98. 74%
o 1
92.97% -
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0.4622X,” + 0. 4277X;" + 0. 4375X,” + 0.4585X,~
(X, ).
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6.74%) ; Kostiakov
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Horton

98.20%)

4

Tab. 4 Rank of soil infiltration of tea garden with different plantation ages

-0.726 5 4
-3.604 1 6
2a -1.112 5 5
10 a 2.428 0 2
30 a 0.346 0 3
50 a 2.669 1 1

2.3

( o) N N
~ 30 min
3.1
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5
Tab. 5 Simulated results of the tea garden by using soil infiltration models
Kostiakov Philip Horton
a n R? S A R? Je fo K R’ a b n R’

5.80 0.36 0.98 11.14  0.63 0.95 1.10 5.46  0.098 0.98 7.32 1.66 0.23 0.99
1.47 0.31 0.99 2.60 0.26 0.97 0.41 1.44 0.12 0.92 1.55 0.03 0.31 0.88
4.34  0.28 0.93 7.79 0.95 0.87 0.79 3.54 0.03 0.94 5.77 0.75 0.34 0.96

10 a 11.03  0.38 0.94 21.46 0.86 0.91 1.66 10.27  0.093 0.98 14.99  4.48 0.20  0.95
30 a 8.08 0.36 0.92 15.56 0.78 0.88 0.81 6.55 0.043 0.95 39.91  32.51 0.037 0.94
50 a 9.91 0.28 0.80 17.05 2.07 0.69 0.74 8.32  0.025 0.98 11.46 1.21 0.12  0.87
6
Tab. 6 Correlation coefficients between soil infiltration capacity and soil physical and chemical properties

X1 X2 X3 X4 X5 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X1 1 0.88%* 0.54"  0.76"* 0.69** -0.47"  0.47° -0.15  0.53" 0.05 0.21 -0.03
X2 1 0.84** 0.96** 0.94** -0.49" 0.49" -0.02 0.43 0.18 0.13 0.09
X3 1 0.92** 0.91** -0.53"  0.52° 0.14 0.22 0.32 0.26 0.17
X4 1 0.95**  -0.56" 0.56" 0.1 0.31 0.29 0.24 0.22
X5 1 -0.59%* 0.58** 0.09 0.34 0.31 0.24 0.19
1 X1.X2.X3.X4 X5 N N + 30 min ;Y1.Y2.Y3.Y4.Y5.Y6 Y7

N N N N N ; * K (P<0.01);*

(P<0.05)
N 2a

3a 2a N

18 19
3.2
: (10 a~30 a
: 50 a)
21 22
20 23-24

25 -26
o
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Soil Physical Properties and Infiltration Capability with Different
Tea Plantation Ages

CHEN Yuzhen' > WANG Feng' > YOU Zhiming' > WU Zhidan' > JIANG Fuying' >
ZHANG Wenjin' > WENG Bogqi’

(1 Tea Research Institute Fujian Academy of Agricultural Sciences Fuan 355015 Fujian China;
2. Fujian Province Key Laboratory of Agro — Ecological Processes in Hilly Red Soil Fuzhou 350013 Fujian China)

Abstract: Using double—rings method principal component analysis and Pearson correlation analysis the character—
istics of soil physical properties and infiltration capacity of different tea plantation ages( taking fallow land for com-
parison) were studied in hilly area of Fujian Province China. In addition the changes of soil infiltration process o—
ver time were estimated with different infiltration models( Kostiakov model Philip model Horton model and general
empirical model) . The results indicate that: 1) Compared with the fallow land treatment the bulk density of soil in
newly-reclaimed young tea garden was significantly increased while the total soil porosity capillary porosity maxi—
mum water-holding capacity and capillary water decreased significantly compared with control. With the tea planta—
tion age increase the physical properties of tea garden soil were also improved. 2) Infiltration eigenvalues of six
treatments were shown as initial infiltration rate > average infiltration rate > stable infiltration rate. Compared with
the fallow land treatment the soil infiltration capability of newly-reclaimed young tea garden were significantly de-
creased soil infiltration capability of adult tea garden( 10 30 and 50 years) were significantly higher the fallow land
treatment and no significant different in soil infiltration capability were found between the fallow land and collar
pruning tea garden. Using principal component analysis method to evaluate the soil infiltration capacity the order
express 50 years > 10 years > 30 years > fallow land > collar pruning tea garden > newly—eclaimed young tea gar—
den. 3) The Horton model was better accommodative to the hill tea garden the tested results and simulation results
was consistent. 4) Pearson correlation analysis showed that infiltration of six treatments had a significant negative
linear correlation with soil bulk density and a positive significant positive linear correlation with soil total porosity

but not significant correlation with other soil physical properties. These results indicated that the physical properties
and infiltration capacity in newly—reclaimed young tea garden soil could significantly decreased soil infiltration ca—
pacity in adult tea garden( 10 30 and 50 years) were better than that in newly—reclaimed young tea and the Horton

model was best one to describe the soil infiltration processes of this area.

Key words: hilly area; tea plantation age; soil infiltration capacity; model fitting



