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1088 ~1 167 m 30.9°
613.8 mm 21.9 C.
. 2,
21.5 km * km*. 1995
2016 0.75
o (Eucalyp-
tus) (Albizzia kalkora) - (Dodonaea viscosa) ~ (Heteropogon contortus) (Atylosia
scarabaeoides) (Bothriochloa pertusa) o
1.2 8 100 m x 100 m
1o ( ) 100 m x 100 m (CK).
1

Tab.1 Basic data of the sample plots

/m /o 1% /m /ecm

Plots  Altitude  Gradient Exposure Canopy density  Stand age  Average height ~ Average DHB  The predominant? plant types

Q1 1154 15.2 ES 73 11 9.77 8.25
Q2 1149 44.1 WS 84 11 7.68 5.43
Q3 1148 33.5 EN 67 11 11.06 8.44
Q4 1140 44.5 N 80 11 6.36 5.50
Q5 1148 35.3 S 62 11 7.34 5.63
Q6 1152 26.0 WN 57 11 9.04 6.03
Q7 1125 25.2 EN 70 11 7.26 7.97
Q8 1099 23.2 W 87 11 8.75 6.86
CK 1126 24.6 W
1.3 3
1 m TRIME-PICOdPH TDR
0~20 cm 20 ~40 cm 40 ~60 cm 60 ~80 cm 80 ~ 100 cmo
o 1
100 ecm 0~20 cm 20 ~40 cm 40 ~60 cm 60 ~80 cm 80 ~ 100 cm
3 o o
13
2 mm o 14 2.0 ~
0.05 mm 0.05 ~0.002 mm <0.002 mm o -
pH pHo
16 17
o Excel  SPSS 20.0 0

Wo— (mm) ;W, —— « ) (mm) ;W —— (mm);



P— (%) ;P —— (%);p— (%) sh— (m).
2
2.1 11
0.25 ~0.05 mm <0.002 mm
( 2) 2.0~1.0 mm 1.0 ~0.5 mm 0.5 ~0.25 mm
0.25~0.05 mm 0.05 ~0.02 mm 0.02 ~0.002 mm  <0.002 mm ( 2.
0 ~80 c¢m (2.0 ~0.05 mm) 75% ( 2)
o 0 ~80 cm ( 2
1.60 ~1.71 g * em ™ 1.77 ~1.88 g * cm 7o
0~20 cm 20 ~40 ecm 40 ~60 em 60 ~ 80 cm
2.12% 4.85% 2.88% 3.49% « 2).
 2)
0 ~80 cm N
( 3 13.46 mm 6.67 mm  12.64 mm.
N o 0 ~40 cm
. 40 cm ( 3
pH 6.19~7.13 CK pH 6.32~7.72( 2). pH CK
pH ( 2).
0~60 cm 27.84 g * kg™' 60 ~100 cm
( 2 0 ~60 cm o CK
( 2).

x2 RERMKTEHEBUER
Tab.2  Physical and chemical properties of the tested soil

R % ws wenpme FEEL amme  AOUR
ke HEREem Soil granularity /(ﬁfi}) EiijmE/% G w%rLrl(ﬁ)%:‘afl;//a ek
Plots Sl depth 5 1 01,0-05 0.5-0.250.250.05 0.05-0.02 0.02-0.002 <0.002 g bilk density pomiw ~ Non-capillary 13y Soil organic

mm  mm mm mm mm mm mm ’ ’ porosity matter

0~20 167 171 2524 4792 592 6.93 10.61 1.60 30.53 9.09 39.62 713 2431
HRLAU 20~40 307 289 2519 4669 539 6.62 10.16 1.66 2922 8.14 3736 706 1728
Leucaena 40~60 732 515 2327 4500 501 546 880 1.68 3046 614 3660 686 1436
forests 60~80 1302 965 2019 3948 433 5.18 8.15 171 2745 8.02 3547 658 749
80~100 - - - - - - - - - - - 6.19 435

0~20 779 1143 3349 2662 733 8.60 4.75 177 26.24 6.97 33210 772 1152

% B IX 20~40 8.68 1400 3212 2601 694 8.12 4.13 1.82 28.03 3.29 3132 723 845
Bare 40~60 1374 1698 3021 2405 536 6.23 345 1.85 2693 3.26 30.19 701 811
lands 60~80 2098 1649 2633 2299 513 5.95 213 1.88 24.53 453 29.06 658 750
80~100 - - - - - - - - - - - 633 415

U =" Fn R WA

Note: “~" Represents unmeasured data
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Tab.3  The soil water-holding capacity of Leucaena leucocephala forests and bare lands in different soil layers

/ /mm /mm /mm
cm . .
Plots Soil depth Capillary étorage Mon—caplllar.y Saturated ?torage
capacity storage capacity capacity
0~20 61.06 18.18 79.24
20 ~40 58.44 16.28 74.72
Leucaena 40 ~ 60 60.92 12.28 73.20
forests 60 ~ 80 54.90 16.04 70.94
58.83 15.70 74.53
0~20 52.48 13.94 66.42
20 ~40 56.06 6.58 62. 64
Bare lands 40 ~60 53.86 6.52 60.38
60 ~ 80 49.06 9.06 58.12
45.37 9.03 61.89
2.2 (D
6 ~10 82.91%
° 1~4 11 ~12 57.8 mm 9.01% 2
4 mmo.
20 ~40 em
0 ~20 cm 80 ~100 cm ( Do
( H1~4
5 8 9~12
+ 325 7K & Soil moisture/%
25 1160 00 5 10 15 20 25
- Bﬁﬁﬁi ] 140 T T T T 1
Soop e i} i —— AU
£ —060 o 120 £ = 20t , —— LA VMR 2
7 ' = £ ] =X = A HE LT
2 == 60~80 cm g = ¥ X 1 5
£ 15} =*80~100 cm 1100 % = \ - K- AT 2
= = L _a0k
i 10} £ &
= 190 & = gl
4t | = IS
120 =80}
0
1 2 34 56 7 8 910 11 12 100
H £y Month B -
BT ARG WK T 8 Bk ZE 1 s A A4k B2 AR A PRI S 2R RN 2 4 K A 2 EAR b

2.3

0 ~40 cm

2)

Fig.1 Dynamic seasonal change of soil moisture

content of Leucaena leucocephala forests

S

60 ~80 cm

Fig.2 Vertical changes of soil moisture of L. leucocephala

plantations in dry-and wet-seasons

. (6~10 )
80 ~ 100 cm
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( 2). 0 ~40 cm
. (1~5 . 11~12 ) 0 ~80 cm ( 2);
80 ~ 100 cm ( 2).
2.4
2.4.1
« D
7 8 o
0~20 cm 20 ~40 cm 40 ~60 ¢cm 60 ~80 cm 80 ~ 100 ¢m 0.911 0.906
0.887 0.890 0.809 (P<0.01)
2.4.2 0 ~100 cm
(P<0.05 3) .
2.4.3 0 ~80 cm
(2.0 ~0.05 mm).  (0.05 ~0.002 mm) ( <0.002
mm) (P<0.05 4)
( 4.

e 12y = L o KR A KL

% . ... % /y=-0.669 Tx+17.315

2 ol . e Zur ,, R?=0.900 8,n=4,P<0.05

7 6f y=-0.16x+12.447 7107

)

a2 = A y=-0.67x+17.33

+H 0, . 0 s 50 > 30 T . R=0.901 9.n=4.P<0.05 | |

3 BAGORE HIATBUR S AR R e R P4 SRRk HUNRLALIL 5 K Rt 2 R

Fig3 The linearrelationship between soil organic matter content Fig.4 The linear relationship between the soil organic

and soil moisture content of L. leucocephala plantations matter content and the soil moisture content of

L. leucocephala plantations

* 7,0 ~80 cm

21 22
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3 24

1.51 g*em™ o
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7 0~40 cm - 3 . 20 ~40 cm
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Soil Moisture of Leucaena leucocephala Plantations
in the Dry-hot Valley of Jinsha River Yunnan

WANG Yandan' > ZHANG Mengyin' > FAN Jiancheng' >
HE Guangxiong' > ZHANG Mingzhong' > FANG Haidong' *

(1. Institute of Tropical Eco-agriculture Yunnan Academy of Agricultural Sciences Yuanmou Yunnan 651399;

2. Yuanmou Dry-hot Valley Botanical Garden Yuanmou Yunnan 651399 China)

Abstract : Soil moisture is known to have a major impact on the physiological activities of plants and is the main
water source for plants. The soil moisture content of Leucaena leucocephala plantations or artificial forests in the
dry-hot valley of Jinsha River was observed to analyze its temporal and spatial dynamic changes and influencing
factors in the plantations. The results showed that the soil moisture content of L. leucocephala plantations was
higher during the wet season and lower during the dry season. The soil moisture was increased with the soil
depth and its change was greater in the upper layer of the soil than in the lower layer of the soil. The annual
changes of the soil moisture content increased with the rainfall but there existed a hysteresis effect between the
soil moisture content and the rainfall. L. leucocephala plantations effectively reduced the transpiration of mois—
ture in the 040 cm soil layer during the wet season and hence had a good water conservation function. The L. leuco—
cephala plantations gave great impact to the physical and chemical properties of the soil by reducing soil bulk density
and increasing soil porosity and soil organic matter content which produced positive effect on the capability of water
holding and conservation. The soil sand content of L. leucocephala plantations was significantly positively correlated
with the soil moisture content (P <0.05) but significantly negatively with the silt content and the clay content (P <
0.05). Therefore rational development of L. leucocephala plantations in the dry-hot Valley of Jinsha River can effec—
tively improve the physical and chemical properties of the soil and the water retention and conservation of the soil
and hence have an ecological function of soil and water conservation.

Keywords: Soil moisture; precipitation; vertical change; soil mechanical composition; soil organic matter



