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Effects of Different Hedgerows on the Distribution of Water and
Salt in the Surface Soil of Taihang Hillside
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Abstract:[ Objective ] The aims of this sutdy are to explore the effects of different hedgerows on water and
salt distribution in surface soil of Taihang Mountains, and to provide theoretical and practical basis for
optimal hedgerow layout and soil erosion reduction. [ Methods ] The hedgerow plots of Mentha haplocalyx
Briq., Paeonia lactiflora Pall., Ageratina adenophora Spreng, Artemisia argyi,» Physalis alkekengi L.. and
Houttuynia cordata Thunb in the south slope of Taihang Mountain with a slope of 13° and an altitude of 152
meters were taken as the research objects, and the blank bare land plot was taken as the control, the plant
samples and 0—20 cm soil with upper, middle and lower belts in each plot were collected. The differences of

plant physiological characteristics and soil water and salt characteristics were compared and analyzed. Principal
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component analysis and cluster analysis were used to comprehensively evaluate the influence of hedgerows on
soil water and salt distribution. [Results] (1) Differences in physiological characteristics of hedgerows were
observed. The aboveground, underground and total biomass of Mentha haplocalyx Briq. and Paeonia lacti-
flora Pall. were higher, while those of Physalis alkekengi 1.. and Houttuynia cordata Thunb were lower.
The root-shoot ratio of Paeonia lactiflora Pall. was the highest (»p<C0.05). The moisture contents of Physa-
lis alkekengi 1.. and Houttuynia cordata Thunb were higher, while that of Paeonia lactiflora was the low-
est. (2) Hedgerows affected soil water salinity on sloping land. Compared with the blank bare land, the aver-
age soil bulk density of the middle and lower hedgerows decreased by 9.23% and 7.22%. The average natural
water content, saturated water capacity, capillary water capacity and field water capacity in the hedgerow in-
creased by 8.10%, 14.98%, 21.49%, and 19.78% , respectively. The average conductivity under the hedger-
ow decreased by 9.97%. (3) Hedgerow type and hedgerow position had a cross effect on soil water and salt
distribution. Hedgerow type significantly affected natural water content, saturated water holding capacity,
capillary water holding capacity, field water holding capacity, soil pH and soil conductivity (p < 0.05).
Hedgerow position significantly affected soil conductivity (»<C0.05). Plant type X hedgerow position signifi-
cantly affected natural water content and soil conductivity (p<C0.05). (4) The physiological characteristics of
hedgerows were significantly correlated with soil water and salt. There were significant or extremely signifi-
cant correlations between underground biomass, root shoot ratio, plant water content and soil water and salt
indexes (p<C0.05, p<C0.01). (5) The order of influence ability of hedgerows on soil water and salt distribu-
tion was: Paeonia lactiflora Pall.”> Ageratina adenophora Spreng > Physalis alkekengi 1..>> Houttuynia
cordata Thunb>>Mentha haplocalyx Briq.”>Artemisia argyi. [ Conclusion] Hedgerows significantly affected
the distribution of water and salt in the surface soil of slope land. Paeonia lactiflora Pall. hedgerow had the
strongest influence on the distribution of water and salt in the surface soil, while Artemisia argyi was the
weakest. Therefore, the hedgerow of Paeonia lactiflora Pall. hedgerow can be preferred to prevent water and
salt loss in slope land. If the hedgerow of Artemisia argyi is adopted, the mixed planting mode and reasona-
ble layout should be adopted.

Keywords: Taihang hillside; hedgerow; soil water and salt distribution; principal component analysis; cluster
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Table 1 Physiological characteristics of hedgerows
INK G5 H, H, H, H, H; H;
W AR/ (kg s m™?) 2.34+1.48A 0.06+0.02B 0.11£0.04AB  0.2140.04AB 0.04+0.02B 0.02+0.01B
AW/ (kg m™*) 0.1140.05B 0.4240.09A 0.0440.01B 0.1540.03B 0.0140.004B 0.0140.002B
BAYE/ (kg m™?) 2.45+1.52A 0.484+0.11AB  0.15+0.05AB  0.36+0.07AB 0.05+0.02B 0.03+0.01B
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WA KR Y 70.25+8.17BC  63.40£3.17C  77.584.78ABC 70.421.28BC  85.14+4.43AB  87.00+1.01A
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Table 2 Characteristics of soil bulk density and water distribution

PN T r—— ﬁi{ EEN Gkl EE i)
(ge+em ) oK/ % Rk i/ % ek / % ek i/ %
G 1.380.03Aa 14.3540.76 ABb 30.111.54Bb 25.961.12Bb 21.78+1.08Bb
H, Heh 1.224-0.05Ab 12.4141.03Bc 39.8742.16Aa 33.4042.34Aab  26.89742.03Aabc
T 1.3140.06Aa 15.4140.72Ab 35.7942.17ABa  30.43%1.05ABabc 24.9140.95ABabc
il 1.1840.03Aa 24.68+1.18Aa 44.24+2.53Aa 40.814+2.40Aa 36.0442.49Aa
H, GilE 1.2640.06Aab  22.13+0.81ABa 38.61£2.74Aa 35.97+£2.11Aa 30.9842.36Aa
Gl 1.2540.04Aa 21.560.25Ba 38.692.33Aa 35.2241.79Aa 30.161.80Aa
G 1.34740.08 Aa 17.67+1.59Ab 33.194.10Ab 26.124+3.16 Ab 20.95+2.44Ab
H, i 1.3240.05Aab  18.62-1.31Aab 33.641.78Aab  27.24+1.41Acd  22.5441.26Abc
Gy 1.3940.09Aa 15.8720.92Ab 31.77£3.62Aa 25.054+1.57Ac 20.854+1.45Ac¢
G 1.374£0.04Aa 17.584-1.05ABb 31.71£1.29Ab 28.40E1.24Ab 23.851.00Ab
H, Gy 1.3940.06Aab  15.8241.03Bbc 31.094E2.59Ab 27.6441.60Abcd  23.1241.78 Abc
Gl 1.3040.04Aa 18.964-0.36Aa 35.7342.29Aa 33.53%+2.24Aab  27.8342.02Aab
i 1.32+0.10Aa 18.57+2.02Ab 33.94+4.31Aab  31.224+4.27Ab 23.904+2.14Ab
H i e 1.2540.02Ab 16.2342.16 Abc 36.5040.89Aab  32.44+1.41Aabc  26.37+1.59Aab
G 1.3040.06 Aa 19.0740.58Aa 36.0142.90Aa 31.13+1.10Aab  26.3041.46 Aabc
G 1.26£0.06 Aa 16.194-1.27Bb 35.85+1.49Aab  30.59+E1.87Ab 25.33E1.64Ab
H; 5 1.36£0.04Aab 15.27+0.63Bbc 32.65+2.46Aab 30.55+1.98Aabc  23.96+2.07Abc
T 1.34740.02Aa 19.9740.52Aa 33.8940.78Aa 31.4240.82Aab  25.0740.94Aabc
i 1.34+0.07Aa 16.38-1.50ABb 33.364+3.53Ab 27.06+2.50Ab 21.294+2.12Ab
CK W 1.4240.04Aa 15.3940.61Bbc 30.09+1.37Ab 24.504£0.72Ad 20.5740.86Ac
Gl 1.4140.05Aa 20.2941.77Aa 31.2542.08Aa 28.602.09Abc  24.10%2.11Abc
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W ERAM LR (Pp<<0.0D). 5 HIEAFR HEEE R
FRALELR (p<L0.05), BEYRES ARG KE L5
pH {52 8 & fiAH K OC R (p<<0.05), MW 5 A
SRR AN RF K B B R K R ) 5K R AR
BETFMELR (p<<0.0D) 5 HEAE, + 5 pH HE
BETMELR (p<C0.05), HYITKRE [AREGKE,
TRURHRE/K R 2 B 3 M DG O &R (p<<0.05) . 5 B HFK
i ERRK G S 0 2 A DG O R (p<<0.0D) . 5 14
pH B . -4 i G 3 A 8 35 IE DGR R (p<<0.0D),

9.0 9.0 9.0
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Fig. 1
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Distribution characteristics of soil pH and conductivity

R3 EPERBEETNENLTEKBSTEZMAESN

Table 3 Variance analysis of influence of plant type and hedgerow position on soil water and salt distribution

i H HE BREKE WARKE BEROKE HEREFPKE HEpHME LEBSE
iy 5 2 0.10 <0.00 0.00 <<0.00 <<0.00 <<0.00 0.00
VAL 0.87 0.05 0.91 0.81 0.86 0.76 <<0.00
) 5 208 TR < A o 0.51 0.03 0.18 0.10 0.10 0.14 0.05
F4 HEYELEFMESTEAKEEXRY
Table 4 Correlation coefficient between hedgerow physiological characteristics and soil water and salt
i AE AR KE M KE  BERKE HBERKE 13 pH REE: R
o A 0.02 —0.29"" —0.01 —0.02 —0.03 —0.16 —0.13
T A —0.20" 0.477" 0.317" 0.44"" 0.54"" —0.26"" —0.20"
BAY & —0.00 —0.22" 0.03 0.04 0.04 —0.19" —0.15
5 —0.18" 0.56"" 0.29"" 0.41"" 0.48"" —0.18" —0.12
T ) 5 7K % 0.15 —0.19" —0.21" —0.25"" —0.32"" 0.377" 0.27" "

SRR B EME(p<L0.05) ;1 FIRW L E AL (p<<0.0D) .
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2.5 HEHMEXLEABEMENEZEEITEN

R GE A VA [ A 40 8 X b v 36 2+ K 3 4
A (5200 BE 7. 4 28 HE W) B /I XN - 338K R 8Os AR
KVEA AR AR AT E ST 0T . R AR AE AT LA
PRAR G BB AT A T R A A N XN
TR 6 B B 4k 15 A R JLAS EE A8 AR, AR 98 1R 47 M 4b
PG bR 1 22 A S M SRR B A S RO
it KMO #il Bartlett 3KJE B £ %, KMO {6 5 0.75,
Bartlett 3RJE B K 5 (4 AH FEAE 22 p<<0.01 (B i %)
Wt W25 > 8 A B ) 7 76 558 e 1 A D L 3R Wi B i
IE WA 4 BT P (3R 5)

XoF 3 A3 e B AR R AR AR T 1B e 4
B2 A FE R R HRRE(E 73 5 3.85,1.19, R
T ZETTHRRN 71.93% . FEHRBUH Y 2 A 3285 435
1efE FAC, . FAC, , 15 21| - /K 8 7 A i J1 7 45 48
PRI FA5 0 RBUERE R (R 6), o i & i
FFEKE B REK R IR KR AAES 1 3R
(FACOW A # 7 EEA/EN, ARG /KE ., L1 pH,
B RIES 2 Er (FACH) R T H B,

FRAE 2 A L5315 4 R B 7 A B R A

2 SR FEAm oA (B AU 238 20, MU SR 4% 32 A
Ir IR SR 5 R IR A FE o 9 T 25 O L o R B
FRT7 2200 0 5, 13 B 4% 18 YR, B AOR 1%
SR £ 73 A 5 Wi RE ) 255 PR eR R TR AU
F=0.55XFAC, +0.17 X FAC, . 6 Ffii 4y & %I i #o
THOKER AT R T LR G AR O A (5.76) >
PE4(5.52) = F AT 28 (4.91) = fa I B (4.65) = W fif
(4 AD>H(4.05) (R D,
x5 EIRSANMNBEEEFEREHE
Table 5 Characteristic value and variance contribution

rate of principal component analysis

MR AR S 7
i%x . % 2/ i Ji % 2H
E“H— e e E“H— kb e
TURR/ NS R % TUR R/ N ST %
K 3.85  55.00  55.00 3.85  55.00  55.00
AskE ks 119 1694 7193 119 16.94 7193

MR KE 088 1251 8444
LEHKE 072 1026 94.71
M KE 0.8 3.96 98,67
¥ pHE  0.06 0.84  99.51
THHER 003 0.49  100.00

o6 HYETEKRESAHGENTINZERETFREIREER

Table 6 Scoring coefficient matrix of each index factor for image ability evaluation of soil water and salt distribution of hedgerows

B % A FI 9K 5 K 1 TR 7K EBERKE FH [H] 45 7K T3 pH SR
FAC, —0.22 0.18 0.24 0.25 0.24 0.01 0.01
FAC, 0.08 0.20 —0.09 0.04 —0.01 0.64 0.61
x7 EYETEREBESFRWENESITN H,
Table 7 Comprehensive evaluation of influence capacity of H,
soil water and salt distribution of hedgerows =
® H,
FAC, FAC, GATRY X
MK — pryg— YT S H,
By TURAE/ ) B4 WA/ B WRE/% = -
H, 5.17 55.00 9.29 16.94 441 5 )
H,
H, 7.22 10.57 5.76 1 . . . . . ,
Hs 6.00 13.08 5.52 2 1.5 2.0 2.5 3.0 35 4.0 4.5
SERREAEBRE
H, 3.85 11.42 4,05 6 5 b R [P e
2 EYETEARESAHMENRESWN
Hs 5.51 11.09 491 8 Fig. 2 Cluster analysis of influence ability of soil water
Hs 5.03 11.15 4.65 4

FET RO HT I v 10 R G B 8 A A o 45 0 8 0o

W b2 )7 HHOKER S A SE W R T L JF XA B /N X AT

RGERHK BERIIIEMEGE ST RRE T L

W6 FHIYIE 0 R 3 2 HL o 1 28 %k i 4 K R 4

SR RE T 5o s H o H 5 B4 30T, 6 3 b+ K 3R 43

Smfe b & Hy He HOBEBS BT A 1 3%,
O B b A 38 K R 43 A R e RE T ARG B (B 2)

and salt distribution of hedgerows
S Ay
3 -I-J-\ .l/\l

TEY A S R GE R )2 LHOKEE 218 Z WA A
FA oy A AR A R o W RO R A
O — AT I E Koy IR SR A AR h 4 A
AR AR IR DR AR R G o T Skt 4 33K R A R AR
SN ARG R B 6 R R A B A b R ek
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Or RS T A AR T R e S R T
25 FER M . T AT R O AR A G AR TR U0 Y AR
P AEL W A DA ot 2 A B T A DR I UK L AR O i s A
LRI AR HE TN R R T AR PR R v
BORDS . FEY B i b 2R R 20 AR S A
AR A A ORI o s R AR K B
K 53 b SRR A5 IO AR, T 02 E A ) - UK o)
55 R B EHT o0 A B BT S 3R T S S AR R ) T
25 LK B IEA O R A B AR R B
O L R RE T BOE T A0 ORI B b L B R
o o e HEE K PRK M AR R T R T AR A L
b SR Ty A L Al TR K A X A, X
P 0 0 A ORI 5 i BHUREL ) AR T R R AR K
IKRETL T T RS Ie A — 2, A AR
Y sk O & BT K G S A A O, 0
TR R AR LUK A s 35, 1 HEER 0 2 fE B
WP E LB NIRRT, FE Y E
HRAR AR RO - e HA 24 1 X SRR {23 1) TR V=
THEIE RS g ] RE ) B b R R
oy S B R B E S A FARMB AR 22 A R Al R ) 2
BT 23 H RR B Y 0 A AL

E R T MR GE RIS TT A I R PP
SRR F3 A 0 - 39 A RS B A D Tz A
0 S AL 8 0T 3 M - SR AR R 23 A1 5 WA BE ) 255 45 3
RGRIE AT 6 PR B 0 P R R LI E K )
PRI FRE NGB RER S . WNER TR E . A
ATHE ) BN S b - K ER R R ) ik, 5 22 VBT
o A AR ) NS i b M UK R 5 o BE 3 AR X
S5 | SRR A0 S DT S b - SR ER S R R T e .
AT SRR B 25 S O IR T RE S A T A
A A RESA K. AATHEYE BT R R
R T AR ROE H Y 3 e T AR S
TWE  BEE F AT AR R B X R R
[ 25 T AR o L LA R i Y (R AR A B g
7 78 W B ik o PRI X 3k b 3K ER 0 A A I W
TRERMAE R, X5 E PSS &I
HJZ LK I 5 AR B AR AR A A DA AR
P m A oe, HR AR ORAY BB EY & LA
FTHIOR PR T B Ie A —8 W
Y& mRe Jy B 22 AT RE S AR B A M 2R R S A
Ko MR A PR AR 25 SR A B SRR
T AV EBAR, S B T R R R 052 2R
W 2R KO A5 e HARE R ZE AT BE 57 i 7 i » X A2 O
PRV RIS T8 A S BE T B2 L [N I AR ) X
WeHboK £h o3 A 5w BE T3 R X B . Xl AR

AU S LR W A B IR 2 S 5 o e b A D 2K
B IF HE MR CZEFFHE 7 R 7 i R A 0T 38 e
KAWL T B RO 22 BT T 25 1e S AR I

4 5

(1) HYE w3+ oK. 525 FAR
AL AR & 2l R8I A E AR T 9.23%,
7.2200 M E AT O B AR B OK & I RRK LB
Rk H KR 20 B 1 8.10%6,14.98%0,21.49 %%,
19.78 %0 s AHA E A P H L R B T 9.97%,

(2) MEYE I G B A E X K A AE
SEXEEMA , Horb R ) 2R A B 2 S 1 AR B K &L i
FRE K BRI [ REK i pH FIH S 38 (p <<
0.05) , Bl i 1 b 2 52 ) L 3 58 (p<<0.05) , i B 2
RIXERA SN B ERm AR T KE BSR(P<T
0.05), MY E ML S - KR ARG 2, Ho
R AW AEYI AR E L A K RS KR T
r Z 1] 22 5t I 3 5O 2 A0 G (p<<0.05, p<<0.01),

(3) £ AP E X+ e oK R 4310 52 W BE ) 256 e )
FETEZE S . Horh FATAE 188 X 3 1 3 22 38/ 38 o0 A
SLMRE ) e, S REAR ) B U A 55 G D TR AT RE S AR
3 iR T I BN U O S SN oS N1 iRt ) 3 1
TKER IR I AT AR E I AT AR B, 2 R O ROAE 8L 0
HR R AP A O 20 R
SE 3k
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