%32 B 1 K L ARFEOTSE Vol.32, No.1
2025 4 2 H Research of Soil and Water Conservation Feb., 2025

DOT:10.13869/j.cnki.rswe.2025.01.025; CSTR:32311.14.rswc.2025.01.025,
ThRIE KNG XVEEDR, A R R MR B AR B bR b K 23 A B R B s i R T [0 ] K AR SR T 5E . 2025,32(1) :57-65,72.

Ma Guanyuan, Jiang Xiaojin, Liu Jiaging, et al. Soil water infiltration characteristics and influencing factors in different types of rubber forests[]].

Research of Soil and Water Conservation,2025,32(1):57-65,72.

A B PR B AR B Ak £ UK 43 NS H i A 52 M B F
R WA AT AER. KR, RAEK, K

(LA R B BB, L8 R 8300005 2.7 ERERE V5 BT 44 HAA1T 1S ) [el $h ZRAAR AR B B L=,
= BN 666303; 3.t ERF R PR T ALY) A B R L, =/ BiE 666303)
& E:[ BB FEIREIR AR 1 5B FRAE S R 0 BT, Sy i 25 T R AR MR A b el 2 (UL 4 Sz 9% . [ %]
DB — T%Ba%(%R) N T MR (AP MR — 25 8 =AM AR MR —AT 0] A M (RO R HE-25 W = A #K (RT) %t
AB S BRIEATEIE I . [ERIHW 0100 cm F 51T, SR 28 8 85 K, FLBR B | H ) 35 7K 12 A0 AR AT 47 K /2 /b SR
WIH AN B #E 4&(0 03 em/min) S EEABFEZ(0.009 cm/min) \F2E A B H (0.005 em/min) ¥ i Z (8 TR E & M8
A & B Horton BRI IR R B A A B SRR BIAR H A S 8EA W E S BRIEBE LR L, + 5 Btk
SRR ABEBARBEHLCR (p<<0.0D, 5REHEABR R REABEEA BEMCLR (p<<0.05),H5F
I BTG E MK (p=>0.05) , MR B T RAB 2 L HEROK RN Z MR E (p<<0.01), [Fiv]4 G HIEA
AB B R WI G A R R A R RS T RS 1 R A AS [ AR BUAR e bR - 0K 43 A8 R A7 P B 5
SR +IEFEKEE S B BN TR L A, Hrp RC L84 K A8 15 47, RT 3B PERE s 47, DX [] V2§ ]
A S A SR A BOK SCRR R AR A .
KEE: LHOKSAB; WHEM T ABER; HA B
hESES:S715.3 X HkFRIRAD : A XEHE:1005-3409(2025)01-0057-09

Soil water infiltration characteristics and influencing

factors in different types of rubber forests

Ma Guanyuan', Jiang Xiaojin®, Liu Jiaqging', Liu Wenjie’* , Chen Chunfeng®, Zhang Rui’
(1.College of Ecology and Environment s Xinjiang University s Urumqi 830000, China ;
2.Key Laboratory of Tropical Forest Ecology . Xishuangbanna Tropical Botanical Garden .
Chinese Academy of Sciences, Mengla s Yunnan 666303, China; 3.Public Technology Center
Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla , Yunnan 666303, China)

Abstract: [ Objective] The aims of this study are to explore the soil water infiltration characteristics and
influencing factors of different forest types rubber forest, and to provide data support for building of efficient
and sustainable rubber forests. [ Methods] A single rubber forest (SR), rubber artificial rain forest composite
system (AF), rubber-puzzle composite system (AR), rubber-cocoa composite system (RC), rubber-tea tree
composite system (RT) were selected as the research objects. Soil physical properties and soil moisture
infiltration performance were determined and analyzed. Kostiakov, Philip, Horton model were used to fit and
evaluate the infiltration process. [ Results] Examination of the 0—100 cm soil profile revealed that SR bulk

density was the highest, while porosity, field water holding capacity and saturated water holding capacity
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were the lowest. The initial infiltration rate (0.03 cm/min), average infiltration rate (0.009 cm/min), and
steady infiltration rate (0.005 cm/min) of SR were significantly lower than those of rubber composite forests.
The Horton model effectively fitted the infiltration process of rubber composite forests, with the model s
parameters holding physical significance. With the exception of capillary porosity, soil physical properties
showed significant correlation with the initial infiltration rate (p <{0.01), and with the total cumulative
infiltration amount and soil saturated water conductivity (»<(0.05), but not with the average infiltration rate
(p>>0.05). The cumulative infiltration before stable infiltration was significantly affected by soil water
retention (»<C0.01). [Conclusion] Combined with the field infiltration process, the initial infiltration rate,
steady infiltration rate and accumulated infiltration before steady infiltration were used to evaluate the soil
water infiltration and storage performance of different forest types of rubber plantations. The soil water-
holding capacity and permeability of SR were inferior to those of rubber composite forests, with RC
demonstrating the highest soil water-holding capacity and permeability. Additionally, RT composite forests
exhibit the best soil infiltration performance, highlighting the importance of intercropping tea and cocoa in

improving soil structure and hydrological properties.
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Fig. 1 Triangulation map of soil particle composition in

rubber forest of different forest types
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Table 2 Pearson correlation analysis between soil infiltration parameters and soil physical properties
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Table 3 Simulation parameters of infiltration curve models of rubber forests of different forest types
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14 22 WA 000 T o NS i 3R L BB B BB R L A
ABEFEH AR A ARBIRIUG A B R AR R
FIRERE NGB B 2 35 8 T B — AR R b X 15 ] -
IR NB A REAE B — AR B AR TR i 22 1) R AIE 3 2 4
SRR S A PR i 3t o L v ] A0 25 Y il 2 2R A 4
Pl i HHOK I A B AR bR 5 A B A O
PO R BRBIIG A B AR R R AR &l
P BRPE BT (PR AR B A LB 2 B E G KR (p<
0.0 FI i A KK R (p<T0.05), AWFFLE & M+ 1
IKIP A 6 AR 5 WG & K BT AE B 3E IE AR G (p <<
0.05) 3% 55 B 7% % W FE A A, (55 XU /NARET I
(3] 1200 A5 BRI 58 45 SRR B T X T AT e B
T E AR X Al e 5 T R T 3 Az 3l 5
DL FIAIE S X 4 S i A7 5K
x4 1,1, A BESKERESILLSH
Table 4 Comparison and analysis of I.,I, and

A values with actual values

REABER/  WIRABER/

FEH I, A I,
(cm * min~ ') (cm * min~ ')

SR 0.01 0.05 0.33 0,01 0,01

AF 0.47 1.05 1.04 0.37 0.49

AR 0.63 0.98 1.09 0.53 0.62

RC 0.75 2.37 2.50 0.46 0.83

RT 0.94 2.90 2.69 0.82 0.90

TR O A PR RE A T S B R DD AR OC
e S A A /N B W R A R R R O L FL B
P W] b S v K o3 A S SR R R S B K S A
FIRE /K Ak FRAE S5 K P RE O 50 55 % . 7E 5 RS
M B — AR bR I R R T 4 Bl B A bR FLBREE
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il N ok 7/ B2 X Y i 17 e e /N U 2
AE FER AR — 25 W 52 5 AR i — T vl &2 5 ek 3
RO B AR — 4 B O BRORI N T TR AR B A i o
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— IR b T B R 2 A 22 oh e TR L R
TC B A O AR AR I 46 A0 I DRI S5 4, 3 RT RE R 5 3L
AR K 0 8 By iR HE LB 19

RIS AR 52 R A K M R 8 5 T B — AR R
M, B A AR Z 8] 6 K R 1 25 S S B U DR
R S oA R e . P e A R A% K BE ) 19 0 iR
8T AR A AT 5 B ANV A5 4

Sy AN KA 5T 2R W] A HE B P I I T 98 3 11
S8 T PR AT o 3K 2 I AL Ay A T R ) £ e e 4
FEOR G TN ™, A B PR AR . X 2 5
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