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Influencing Factors of Soil Infiltration Performance of Five Types of
Vegetation in Dry-Hot Valley Area of Jinsha River
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(1.College of Water Conservancy s Yunnan Agricultural University , Kunming , Yunnan 650201, China ;
2.College of Architecture and Engineering s Yunnan Agricultural University s Kunming s Yunnan 650201, China)

Abstract; [ Objective] The aims of this study are to explore the the influence of plants on the soil water
infiltration process on slope, and to provide guidance for ecological restoration and vegetation construction in
the dry-hot valley of Jinsha River. [ Methods] Five typical types of vegetation (Eucalyptus citriodora ,Acacia
confusa , Quercus franchetii , Phyllantthus emblica , Pinus yunnanensis) in Yongren County of Yunnan
Province were taken as the research objects. Field investigation, indoor analysis and indoor infiltration test
were used to explore the differences in soil infiltration performance of different vegetation types. [ Results]
(1) With the increase of soil depth, soil infiltration performance gradually decreased, and there were
significant differences (p<C0.05 ). (2) There were significant differences in soil infiltration capacity among
different vegetation types (p < 0.05). The comprehensive ranking of soil infiltration capacity of five
vegetation types was follows: Eucalyptus citriodoras> Phyllantthus emblica > Quercus franchetii = Pinus
yunnanensis > Acacia confusa , (3) The Horton model has the best fitting degree for the soil infiltration

performance of five typical vegetations in the dry-hot valley area of Yongren County, with an average fitting
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degree of 0.953, which can be used to simulate and predict the soil infiltration capacity of typical types of
vegetation in the dry-hot valley area of Yongren County. (4) Soil infiltration performance was significantly
correlated with soil bulk density, soil organic matter, non-capillary porosity and 5 mm aggregate content
(p<<0.05). Through the path analysis results, it could be seen that the content of 3~5 mm aggregates and
soil non-capillary porosity were the decisive factors affecting the initial infiltration rate and average
infiltration rate of soil, and the content of <C 0.25 mm water-stable aggregates was the direct limiting factor
on soil infiltration performance. [ Conclusion] Among the five studied tree species, the improvement effect of
soil structure in the Phyllanthus emblica plot is the best. Soil non-capillary porosity, << 0.25 mm soil water-
stable aggregate content, 3~5 mm soil water-stable aggregate content are the decisive factors affecting soil
infiltration performance. It is recommended to plant Phyllanthus emblica and Quercus variabilis in the study
area, which can effectively improve soil infiltration performance and alleviate soil erosion.

Keywords: Jinsha River dry-hot valley; soil infiltration; soil physical and chemical properties; soil infiltration

model; path analysis
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Table 1 Basic situation of sample plots
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B VA 1511 23 2.3 3.2 27 25
HE 7 MR 1509 25 3.6 4.1 16 16
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1.3 TENSHEEMEBAERNE HEFZMT.LEABLSEUE EEST. R
T IEABPERER XA T g, AR+ Origin 2021 YE& .

HELL 10 em S — 2, 430 D2 B AR ) 3% 010 em,
10—20 cm,20—30 cm +JZ AL A A B PEBE BB Fhik
B 3ANES R R 135 4N, 4RI I AR R
YD) FHABRAY,)) REABRY,) . BELE
(Y) 9138 3 = Fe 0] B (8] Bt A8 1/ A B B E], AR
FEHLHT 5 min ABRAERWIRBE R FIAB R =
REIRB B IR A B =/ A B B R = it
] PN 18 15 s R I A 1B 0B R

R FLBR R R ) st Kk Rk 1A
IR BRe FH W 07 5 e ML R I A%
TR B0 A i Bk
1.4 THEkpEETEEY

ARHEFEHEE 3 AW F K o A B R (Kos-
tiakov, Philip, Horton ##1) X 5 FhAE 9 1 3% A B 45
PEFEATHE IR A 5

fr=at " f@) =at+bt " f@)=at+bt ™

AP ) HABEER(mm/min) ;¢ N A B E
(min)sa.b.n NIMESEL
1.5 HELIE

K spss26.0 PEATAH & ME 43T L 3 4 43 B L R

2 HREHH

2.1 MRS+ R MR

AT LB A R AR 0T AR oK AR R ROR
FIPEAFE bR, X H R A = A S D RE A
Wi, AL SR U] e T A 4 Y IR AR A B ) L I B R
3 ) R B K AR KM T A E AN TR R 1 3
B B 1 R A L 1T B L o A A A S B A - 4
SEH SR FFE XK A OR A 2 AR ol A D I S A

IR EAE VRN IS A 0 B AR St
B 7 LG KPR RE L 140 8 B WA Bk X - 458 5 b 1 ek
HROR RO RE B 1 R SR K IR Y AR AR, A2 A
B AR, LR AV S EFEZMNERNE
Mgttt R 2 AT, S PP A ML AR R 0—
30 cm BIFEAE B E 2 5F (p<<0.05), H I Ff + 2 %
AR IEAMAHCK R, 5 KT 16.19%,20.8%,
22%,21.36%,21.81% ., £ 0—30 cm )2, L%
HERIN . 58 E > = f A > > S >
AR, Ut BH A O MR 4% 1 T M B AR AR A Hh i
e £y N

®2 SHAREHTEELER

Table 2 Soil physical and chemical properties of five different vegetations
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cm (geem™?) fLIRE/ % fLBREE/ % (g kgD <0.25 mm  0.25~0.5 mm 3~5 mm >5 mm
0—10  1.1940.14cBC  20,19+3.28aB  26.65+£2.06aC  10,68+0.35aB  49.82+0.63cA  7.03£0.11bD  5.8740,17aD  27.67+0.72aA
few 1020 1.2840.22bB 19.634+2.52aD  21.12+2.17bBC ~ 9.66+£0.33bB  51.0040.39bA  7.15£0.12bD  5.61£0.21abE  26.81£0.31bA

20-30  1.49:0.17aBC
0-10  1.4120.10bA
AykiE 10—20  L57£0.11abA
20-30  1.70£0.05aA
0—10  1.2520.06bB
St 1020 1.2740.03bB
20-30  1.51:£0.064B
010 1.1740.12¢BC
AHT 1020 1.3220.33bB
20—30  1.44:0.23aBC
0—10  1.10£0,03bC
Htp 1020 1.2920.124B
20-30  1.34+0.26aC

17.15£2.09aC
21.34£3.04aA
25.13£0.79aA
22.54£5.62aA  10.61£6.74bC
22.91£1.97bB  32.94£3.27aB
27.40£3.61abB  24.37£3.32bB
29.12+1.21aA  17.27£2.20cB
28.12£2.86bB
29.01£2.43bDE  30.96£7.58bA
30.79£3.42aBC  25.71+6.75¢A
20.25£3.32aB  38.24+2.33aA
25.30£4.01aBC  25.89£4.43bB
23.89£1.22aB  25.69£2.38bA

18.56+1.26bB
21.49£3.37aD
16.84+1.20abC

8.2240.50¢B
9.50£0.08aC
8.55+£0.27bC  30.85£0.15bC
6.26+0.10cD
7.53+0.15aD
7.10£0.19abD  19.0340.12abE  9.56£0.06abC 18.8340.24bB
6.7740.33bCD 19.3620.11aE  10.02£0.39aC  18.060.40cB
27.90£10.20aA  14.48£0.19aA  42.5740.41cB
13.69+0.20aA  43.35£0.14bB  11.14£0.30aB  10.22£0.10bD
12.65+0.74bA  44.24£0.34aB 11.61£0.13aB
7.7340.07aD  20.3840.50¢D  10.96£0.43cA  22.51£0.37aB
7.54+0.32abD  21.3140.19bD 12.21£0.25bA  20.0040.45bA  17.40£0.70bD
7.26+£0.16bC  22.13£0.27aD  13.03£0.18aA  19.07£0.22cA
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Table 3 Principal component analysis of

soil infiltration performance
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Fig. 1 Infiltration rate of each soil layer of 5 vegetation types
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Fig. 2 Soil infiltration performance of different vegetation types
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Table 4 Evaluation of soil permeability of 5 vegetation types

e V10 em S 2080 em THES A
3453 Hey 253 Hey 55 Hew
i3] 2.061 1 1.603 1 —0.960 3 0.901 1
BEWME —0.305 5 —0.994 5 —1.177 4 —0.826 5
P LN 0.226 4 —0.562 4 —1.061 5 —0.466 4
KT 1.408 2 0.532 2 —0.391 1 0.516 2
HE % BR 0.429 3 —0.104 3 —0.705 2 —0.126 3
23 AEEETEKSNEITREUE S ] 22 ) o R, AR SR A Kostiakov,

TIABBIIANE RPN LA BRI EZETT  Horton, Philip BORIXS A 5T X 5 FhE b + 3 1 A8 R
5 BERE RO R HEOK I3 I A 1 B RIS Bk - A2 HABN ] Z 0 6 R IET UG BEERILEK S, 5
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Table S Soil infiltration equation of different vegetation types and different soil layers

HH R WIE /cm Kostiakov R? Horton R* Philip R?
0—10 0.393¢ %7 0.946 0.34540.139¢ " 0.950 0.319+0.134z '* 0.977
R 10—20 0.414¢ 12 0.977 0.283+0.152e 7% 0.990 0.255+0.177¢ "2 0.952
20—30 0.061¢ 1% 0.900 0.04040.023e *P™ 0.905 0.036+0.028¢'* 0.880
0—10 0.151¢ 17 0.961 0.101+0.057e 17 0.965 0.09140.067¢'* 0.932
FSRELW EPAS) 10—20 0.076¢ ' 0.907 0.042+0.057e %% 0.924 0.03240.048¢ '* 0.942
20—30 0.034¢ '8 0.705 0.02040.037¢ 8" 0.936 0.015+0.022¢ '* 0.820
0—10 0.232¢ "' 0.912 0.149+0.108¢ **** 0.972 0.130+0.114¢~"* 0.917
= 10—20 0.114¢ 1 0.891 0.082+0.057e -3 0.924 0.072-+0.048 '* 0.942
20—30 0.060¢ ~ - 0.775 0.031+0.077e 087 0.931 0.02140.042¢4# 0.862
0—10 0.381¢ " 0.932 0.26940.124¢ 1" 0.974 0.249-+0.146¢ '* 0.881
AHT 10—20 0.269¢ "' 0.989 0.183+40.089¢ '3 0.961 0.168+0.113z '* 0.956
20—30 0.148¢ ¥ 0.959 0.090+40.057e 10 0.979 0.083+0.071z '* 0.878
0—10 0.241¢ %% 0.980 0.173+0.079¢ '™ 0.979 0.158+0.093¢"* 0.954
% AR 10—20 0.178¢ %1% 0.958 0.122+0.074e 5% 0.973 0.10840.079¢ "% 0.962
20—30 0.100¢ -1 0.958 0.06340.040e " 0.926 0.055+40.049¢"* 0.926
H{E 0.917 0.953 0.919

2.4 TEBHUERXTESELENRIT
EGATE R C e Sy RS TR Y N
AR SZ A BRI A 22 07 T R R O T i — AT
TIPS BB PEREZ A OCFR A 5 FhRE
THEABERE T L PR FOIEAT AR OCE 20 A (GR 6) .

I=A
W

FLBREE KRR AT R AR S A R FE MR LR (p<
005, Hf +IEAB GRS - EAE.<<0.25 mm,
0.25~0.5 mm KE ARG RE B ERHLEXR;
HEHEALEE EEEBRE AHLE.3~5 mm,
=5 mm KRR RESEE R EFEMCXR BE

SR L HIEA BTG S HIEAE . HIEAURCERE FLBR B XS+ A B PRI AT i 25 R (p=>0.05)
F6 TEANSMEEHEXESN
Table 6 Correlation analysis of soil infiltration performance
A - %% ﬂE:E;%‘ S 7J<ﬁ'féﬁl§é1§ :
fLB R FLBRE <0.25 0.25~0.5 3~5 >5

IR S —0.801" " —0.442 0.818"" 0.886" " —0.893" " —0.878" " 0.792" 0.886"
R B —0.784" " —0.422 0.825" " 0.882"" —0.894" " —0.882" " 0.816" " 0.900" *
FHABR —0.856" " —0.426 0.814" " 0.881" " —0.886" " —0.884" " 0.814" " 0.912" "

W R B FEME(p<T0.05), * * FRM B FEHE(p<<0.01),
R e, R AR B A LB A PLE,
KEME B RIS & o H A B R R T,

W 7 IR X B M BE AR e R L R

BT AT HE— P RIESE L N 3 A IR B YR RESE A
57 R AT A AR SR B — B, B DU T L S Y
ANB R P AT BB

AR IR S O S R T AR AR R

ISA
s 52

TP, HE TR W EHOE A B ER
HEHY KRN EBEABE X, >3~5 mm 1 4
KEBEPER R IR S & X >/ F 0.25 mm + Bk Rk
BIRAE X, >0 mm BHUKBEFREASE X, >+
HEANLE X, > A E X, >0.25~0.5 mm +3EKFE
PERT SRR O i X5 o X RO B R A iz IE
Em A HIEEBE LB HIEAHL .3 ~5 mm
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KR A R AK S B 5 mm K Fa v A R A
T R I A8 8 A g ) B B A g
ZYH ,<C0.25 mm TR A R E 1 0.25~0.5 mm
T HOKFME A RS i AR B A LB X - A B
PR Y ELHERRON B K (0.737) , HEYR g 3~5 mm 7K
PR SR A4 1t (0.380) , 3l 33 43 AT 52 i) + 8- ¥ A B R
B TE) 322 500 8 B X1 5 (0.549), X, (—0.232), X4

(—0.407) 5 X 1.5 (0.800) , X 5.5 (—0.503) » X 7.5 (0.278) ¥ ]
FERON SRR 38 2L 53 BT 5% ) 1 87 24 A8 R B PRk
MR I, 3~5 mm 3 AER R AT SR AR o T SR RN B
K (0.816) , Hyk J&<C0.25 mm + 38 7K £ 1 A R AR &
(—0.442) - FH ZAEBE LB (0.176) . TRl
B RECH 0.373, Ui WA HAh 52 me) + -39 A8 %
SIS

F7 FEBURFHLIEFTHANSENBEEZRY
Table 7 Path coefficient of main physical and chemical factors on average infiltration rate of soil
HT ﬁa& | aﬁ%‘ BESTREES BH RN REEN
B34 BREN X, X, X, X, X Xs X;
X, —0.856" " —0.113" —0.492  —0.071  —0.166 0.041 0.549 0.094 —0.045  —0.158 0.023
X, 0.814" " 07377~ 0.075 0.046 0.020 —0.020  —0.232  —0.064 —0.174 0.563 0.176
X, 0.881" " 0.161" 0.050 0.211 0.116  —0.045  —0.407 0.006 —0.070 0.091 0.081
X, —0.886 " " —0.286" —0.066 —0.052  —0.065 0.054 0.800 0.061 0.732 0.446 —0.442
Xs —0.884" " —0.102" 0.045 0.143 0.072 0.151 —0.503  —0.191 —0.282  —0.384 0.152
X 0.814" " 0.380" 0.075 0.206 0.079 0.276  —0.062 —0.079 0.496 0.876 0.816
X 0.912" " 0.235" —0.045 —0.200 0.004  —0.075 0.083 0.278 0,045 0.280 0.055
T FR WE AL (p<<0.05), » * FoRB i FH A (p<<0.0D),
BB LB 4R T I A B ERET Y . BT

3 i’

WFFR R R A R T oGE RIS R 325 1
HWABRET] . AWFIE LB, 5 FhAE 4 9 H A e A
BYEREAAE B 25 (p<<0.05) , H A i 5 + 4%
ABYEREZ AT B FE M KK R, 5 2B 545 R —
O RSO GY 5 MR ML H A B MRES LA
HOAEBEILBE AP .3~5 mm,>5 mm /KA
RETHAE R E IR, ARG A R T
HEEMR 3 FhFE Hb - 3 AR Pr oF 50 1 2 A H s SS M T
Hogpy 2R 13 (p<<0.05) . I L AHEL T &5 T A E Ml =
FAFAREHL TR I BRI ABYERE. 456 2.1 A[EfE
Bl SR P BT o3 BT 45 R P 7E 0—20 em )2 AL,
FERAE b - AT ML % 8 . >5 mm KA A SRR & i
AARE THEE R A H R b e iy, - JE 25 AR X A
JIN o TR MO REEAR A - J98 A08 RE 3 D0 T A4 T 7 R e AR A
Mo AHE T AR AR R RO TR R
MPIRIZE TSR GERE T #55  Fr IAE 2030 em )2 4L
A 1 38 75 T AR, 3R B 8 LB B/ AT BIL IR
o R, IR TE R T2 TR B AL T3 A B PERE 2
E T, BAE 2030 em + 2R F HEEARFE
iy A= 645 A8 O T ki R ARE 1, TR G i R R B b A H
T VHEERRAE 1A B VERE B R TR R A M (p <<
0.05) 3% AT GBS R WA ERR 5 AR H 5 A S UL T a4
DX ML i 98 e DA AR o A B T B R T AR R )
A =5 5 PR 04 T W RS BB A N B 22 A L
[ s o BE W 23 A A L A E R SR AR &

S5 M SR AE AT T A B R REA AT HAt
R e R AL I AT RE 5 X PRI AR BE A B 69 A W
EREP S RER 7/ EE 13 winh =4 NS RV R 7/ S ¢ Tiif 2
YISO 7 B VE W) o i g e b T TR AL
J B B A T Bl DS R S A 1 B A P D
55, TIERENEROE  RECL HIRABERE TR

LB ARSI MTAE R AT DOK 3 K 116 21
AR AR H B T R R 02 M XK b PR T 8 ) AL
Yo X 3 PR B HEAT B AR AR RE ) A
VDT PR8I K M ER I BE T o L S B v
DL R X B 3K o3 FFR T3 BRI FE R B AR B i
SO HARAE ) 2 R D R . T A T TR A
HE A MR St - A BT I 5T L R A A B PR HLIF
R < VDT A AT A M DX ML TR i 8 DA Aol
12 XA A S X M P IR I TR SRS R AR E
B R 25 5 12 3t DX 52 B A D0 DL B AR BF S 45 2R
SRUCT AR iZ M XA e % B A AT H T VHEIE R IX DT A
AL O 80 32 Ml IX 9 b HE A 4, i - HE B9 A B e
T WA M T AR U G K LR 1 DL

4 % ig

(1) P50 DA [ A 4 286 280 - 398 3 A A o A7 7 22
Stk (p<<0.05) A H TR by 1 08 A0 P BT S A | A
U DLW A T AR B0 SR Y B O B

(2) A[FFEHD 3B PEREREIN 8] 1 22 L AR ] L 5
B PRI D AR5 T 28 A TRE R . X5
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%31 &

FIRE L+ SRR PEREHEAT 5 0 0 R B, HIEA BT

RBZR B HEA WA > T F > HEE MR > m A > 6

R R Kostiakov, Horton, Philip 442 7K 73 A 5 1

XFWFFE X 5 FlAS [ A 4 2 7 3 A8 MR fe 5 i [) 9 56

R K3 A KRG R B #  , Horton A6 4

(0.953) HAEMRBLWFFE X LK A Bl 2
(3) M A I AE B 1 4 A PR S g B Ak

it Z 6] 5 2R R B, e B AT FL B L <<0.25 mm

TR R RIR S i 3~5 mm K ER P H R

R TIEAB R R EEH R, B IEE

EALBREE . 3~5 mm - HEK R M A R % 4

A B AERE ™ A2 1E 18] 520 TT<20.25 mm 37K Fa 14 A

BRGNS L HE B TERE ™ A B 0 5
(4) 5 AWFFER T b el WO 5T IX AT 6 2% I D

R T 7 e BRI AT Rk 3 T A B PERE, 52
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