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B 52 ) T S 2 BT 3L S AR P TR K AR S AT g —
FNIO R E L BRI X VA, TR A
SETH T, M BE AL E N 35733702 ~35°35'29" , E 104°
38'13"~104°40"25" , #§ 34 1 900~2 250 m, Jii 3 i F1
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Sl 34,3 °C, M A AR IR — 27,1 °C L 4F H BRI % 2
408.6 h, JoAH 1 141 d, J& il o TR A . it
8 XA %2 G216 T B b A, A 2 2 A Sy A
o, T R RS2 R 200 eom; LT RR 35 RLFTR A
FHERARY N £ 0 A D BN
1.2 RWiEIH5F*

A58 3 5 R A b R O 2, A4 AR N TR
Mo VD AN AR A DL R B A, oA A TR
Hby SR RS R ORL 9 S AL A L R S O N . R TE] -
Hi A 7 A AN A3 4300 R 20° 157 10° A5, 45
A PR 3AN A, FETT 604 (4X3XB) /NIX o /N X T
U2 50 m*(10 m X5 m) , /N X H#E 7 F 2005 4F 3K
W FE AL TE LR 1 .

AR BF 5% 38 3 W B 2005 — 2020 4F 22 538 7N 7 Bk
/T AR €TINS v o v Y N1 B o O N I o 7
FRMK R AEE, <] mmEYRR TR
FH Ao kv, 202248 7 A LA HEAT HER KR 76 B Fh AR
b P F HES RY 3BT 00 2% BORRIA A B RE 3 R AL BR
3£ )2 10 em 3 7E 10~30 em L2 HURE, 20 1 kg, S
W A1 PR Bl AL ) AR ARS8 E] — /N XY 3 A AR R4
TRAIE AL B — AT Z & o B = A 20 I
T 20224 8 J1 T A1 58 o

WA SCHR X K oy A E A A 09 R A3 BT
R AR 5 22 B0 X iF g8 XN AS )+ b R O 5 0~
100 em + J2 4 3 & K SR AT 1 B 43, 43 0 R ok
FEAAE(Cv>0.2) KAEMZE (0.2>Cv>0.1) K AH
Xt e )2 (Cv=<<0.1).

F 1 KHEHER
Table 1 Survey of test plot

. . A . o )
INIX T il (FE 341 BT %4 - ., B /m S /m R ) / %%
(Fk-100 m™?)
TR A RN Pinu stabuliformis 10 4.5 2.3X2.5 0.9
Vbl b Hippophae rhamnoides 400 1.5 1.0X1.2 30.0
N T HH FALE A Medicago sativa 50 000 0.3 50.0
A4 b INF Triticum aestivum 23 000 0.8 80.0
. e Agropyron cristatum/
ES UK/ 120/110 0.25/0. 64 100. 0

Stipa capillata

1.3 HBIELESSH

HI Excel 2007 #3547 800 3 A MR, 3072
SRR =hriE2E (. ] SPSS 20. 0 8 4iE e it
3 AT B R AN TR] A b ) 5 A 8] 3 2 T 1 4 K
S MRS E UK R R R AT R )y 2%
(One—way Anova) 53 A1, JF X R & S BORAR e V0 1Y
K FR AT 2 M M (Linear Regression) 43 #7 .

2 HRESW

2.1 AET#HFAFXLIEKGEE

ATl s A 7 X R+ 2 S KR
20~40 cm )2 e 35 8] 14, 75% 5 HRk 0~20 em +
2,0 11.50% ;40~60,60~80.,80~100 cm - Jz2 1 43
B K RN, 4 5 R 8.50% . 7.50% i 7.00% o
ATA] A )2 4335 K R 20~40 cm>>0~20 cm>40~60
cm>60~80 cm>80~100 cm, H. 0~20.,20~40 Fl1 40~
60 cm + 2 Z 8] - 58 F K R % 7 B E (P<<0.05) , 11

60~80 cm 1 80~100 cm + JZ2 Z [H] £ F /K F 2 7 5
F (P<<0.05) o AR 3t 1) 5 A [] 3 B 4 198 55 K
HK K ENHEF N 5°>10°>>15">>20", H A [A] 3 i
Pl T3 N T O N i o L L1 i e e
R B A R v L R 12,15 %, R RAR , 9. 30%,
HLHEB G Ay 48 b = V0 Sl b ™ Y A6 1 > N T b ™
Hi, HLVD b A5 M N TR R R b R P 2 ]
T E KRR R AR E AR 25 B3 (P<0.05),

iR R, N TR b g 2 42 K 0~80 em
JZ, AL 80~100 em )2 ;4 i 3 A L2k 0~
40 em 2, IR 24K 2 40~80 cm + 2, M X Fa E 2
80~100 cm )2 5 it A A Vb i+ 3 K 43 T 5 AR AK 0~
100 em 4 JZ B3R 3k B F8 58 5 B A oh 9 & A8 AL = O 0~
40 em £ 2, WAL )2 40~80 cm )2, M X B4 G 2
80~100 cm HJE (% 2).
2.2 AELHMFAAAFXEYRESH

AR M =<1 mm 1 P 3R & & VI H o R E %
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Table 2 Soil moisture and variation coefficient by different land use patterns

THET KR/ N

FIHITr = g FIEAVG
0~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm
5 12. 00" 16. 00" 10. 00 9. 00 9. 00 11. 20"
10° 12. 00" 15. 00" 10. 00 9. 00 9. 00 11.00"
15° 11.00" 14. 00" 7.00"™ 6. 00 5. 00" 8. 60"
AT E 20° 11.00" 14. 00" 7.00% 6. 00 5. 00" 8. 60"
FHMEAVG 11.50 14.75 8.50 7.50 7.00 9.85
b2z STDV 3.42 4.58 2.63 3.09 1.45 —
SRR Cy 0.29 0.3 0.24 0.29 0.15 —
5 11.00% 15. 00 10. 00 8. 00% 8. 00% 10. 40
10° 9. 00" 13.00* 10. 00" 8. 00 8.00% 9.60
15° 8. 00" 13.00% 9. 00" 7.00% 7.00% 8. 80
A i 20° 7.00° 13.00* 9. 00" 7.00% 6. 00 8. 40
SEMEAVG 9.75 12.50 9.50 7.50 7.25 9.30
FRiEP: STDV 3.15 3.53 1.29 1.13 0.42 —
B FRECy 0.33 0.27 0.18 0.16 0.07 —
5 13. 00" 16. 00 10. 00 9. 004 8.00% 11. 20
10° 13. 00" 16. 00 10. 00 9. 00A 8.00% 11. 20
15° 12. 00" 15. 00 9. 00A 6. 00" 6. 00" 9.60
Vb 20° 12. 00" 15. 00" 9. 00 6. 00" 6. 00" 9.60
FHMEAVG 12.50 15. 50 9.50 7.50 7.00 10. 40
Frifi2 STDV 4.58 3.22 3.01 2.61 3.34 —
R A Cy 0.38 0.21 0.28 0.28 0.38 —
5 14. 00" 16. 00* 10. 00 8. 00 7.00" 11. 40
10° 13.00" 14. 00* 10. 00 8. 00 7.00" 10. 40
15° 11. 00" 13. 00" 9. 00 6. 00" 6. 00" 9.00
THTAA B 20° 10. 00" 12. 00" 9. 00" 6. 00" 6. 00 8. 60
FIEAVG 12.00 13.75 9.00 7.00 6.50 9.85
FrifE22 STDV 10. 63 4.45 3.91 2.87 2.44 —
B RECv 0.77 0.29 0.39 0.32 0.29 —
5 14. 00" 17. 00" 12. 00 12. 00 11.00% 12. 80
10° 14. 00" 18. 00 12. 00" 12. 00" 11. 00 12.80
15° 13. 00" 17.00* 11. 00" 12. 00" 11.00% 12.00
Ak 20° 13. 00" 18. 00" 11. 00" 6. 00" 6. 00" 11. 00
FHMEAVG 13.50 17.50 11.50 10. 50 9.75 12.15
b2z STDV 3.08 3.47 1.75 1.23 0.78 —
R REBCy 0.22 0.22 0.15 0.11 0.08 —

VE TR AF AR /NG 5 5 ) — R 7 2R 7 - J2 2 ) 1 38 K 325 57 583 (P<<0. 05) 3 [l 81 R ) K 5 5 % ] — LA 7 <t
R IR 3 7 22 ) - e 5 7k 2% 5 5 3 (P<0. 05)
BEH 0. 647 mg/em® MK H LN 2. 742 em/em’ A% B 223,408 4/(100 em®) | MR K W A 0. 338
W% B 198.248 4S/(100 em?) (R # W OBy em/em’ BLEARGR B 0.003 em’/em’, [HtE, <1 mm
0.151 em®/cm® P & AR AR B 0. 001 em?®/em®; ¥ i Hb TR AR B ik vl BN/ B HE B Oy 70 0k = = 4%
<IlmmEYRRTEVFYERELK, REREN = N > 3l R ARl = A, G b Vb s 5 A
1.447 mg/cm® MK % ¥ Jy 6. 138 cm/cm® A R % R 7 Kz [ A7 7E 22 59 i % (P<<0. 05) (3R 3) .
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Table 3 Root parameters in different land use patterns
it yope  TEBIE(RMD)/ UKHIE(RLD)/ FHBSIEERD)  FEIBRAR  RAEBRVL)/
(mgecm *) (cmeem *) A~ (100cm”) ! (ecm®cem ?) (ecm’cm ?)
5 0. 586" 2.484" 183. 439" 0.137" 0.001 1"
10 0.919* 3.898" 275.159" 0.215" 0.001 7%
g ,
15 0.631" 2.675" 67.516¢ 0.147° 0.001 1"
20 0.451" 1.911° 58.599¢ 0.105° 0.000 8"
FEPAVG 0. 647 2.742 126. 592 0.151 0.001
5 0.703" 2.981" 100. 637¢ 0.164" 0.001 3¢
. 10 1.081* 4. 586" 125.478° 0.253" 0.002 0*
H 15 0.991* 4. 204" 198. 726" 0.232" 0.001 8"
20 0. 406° 1. 720" 257. 325" 0.095° 0.000 7"
FEPAVG 0.795 3.373 170. 541 0.186 0.001
5 2.716" 2. 255" 193. 631" 0.124" 0.001 0°
10 1.937% 2.561° 279.618" 0.141° 0.001 1¢
Th
15 0. 604" 11.518" 275.159* 0. 634" 0.004 9*
20 0.532" 8.217* 145. 223° 0.453" 0.003 5"
T AVG 1. 447 6.138 223.408 0.338 0.003
5 1.153" 4.892* 119.873* 0. 269" 0.002 1*
10 0.523¢ 2.217° 126. 624* 0.122° 0.000 9¢
A b ‘ . }
15 0.631¢ 2.675" 138. 726" 0. 147¢ 0.001 1
20 0.712" 3.019" 128. 669" 0.166" 0.001 3"
TFHEAVG 0.755 3.201 128.473 0.176 0.001
5 0.586" 2. 484" 126. 752" 0.137" 0.0011¢
10 0.991* 4. 204" 185. 350" 0.232% 0.001 8*
N Tl 15 0.901* 3.822* 117.834° 0.210* 0.001 6"
20 0. 595" 2.522" 183. 439* 0.139" 0.0011¢
FHIAVG 0.768 3.258 153. 343 0.179 0.001

VE « 8] —F0AS 6] K5 B 37 [l — 1) 5 ORI [ i 2 22 [ = AR 2R 3 ik 22 3 835 (P<<0. 05)

2.3 AE#AAFNXKLR

BTN

Ho AR R G 2 SR, R RS B F (P

N T - b R =00 A% Tk 34 I A T 3B )
I B K, B 5°>10">15">>20", H. 10° A1 15°3% 1fif = []
RRERTEEZS(P>0.05), AW E 5 B #1E
(P<20.05) ; /N [ 4 b A1) FH J7 207 349 4% 3 42 0 it
/N, R 5. 38 mm, HUOR B AE M, O 6. 53 mm, B 9 2
A, 2 13. 64 mm, B KB /N HEGIGUT A b > A
TR > ik W AR > A > D e L A bR

0.05) (B 1-A) o A [ - st A1) FH O 242 b 550 A
A8 S, R A T B 42 Dk A N L R M AN ]
B2 3 ) 422 b R R A e R, L A A [ B ) ) 2
SN A A 75X 107 157 2 1) 0 22 S+ A
3 R 2 1) 45 2 S 3% (P<<0. 05) 5 A ] 4= 1
I R e I G O I G SR B N
23.91 t/(km®-a) , HUIE B 551,y 24. 12t/ (km?-a) ,
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IR e A M, o 255. 18 t/(km®-a) , ti K EI/N I HE)
U1 Sy A = 1 B A > N T 5 > A5 > v el
L 2 0 i 2 () 7 442 B RO 3 2 S
HA 22 5 B3 (P<<0.05) (K 1-B) .
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Fig. 1 Analysis of soil and water loss change in different

0 50 100 150 200

land use patterns
T AN K S 5 B 22 A (] A i) 7 =X RA (] 39 g =2 1]
K R R A A 2 S i # (P<<0.05)

x4 FRTIDE

2.4 BRRBHEESH

W 7K 13 B 5 4% 3L U8 U0 22 T 5 TEAH OG5 & L (LA G
PEAR B2 RRK B SRR SRR IR Y Z M1
i3 IE A 56 56 R (P<C0. 05) , fc K 30 min FN 58 5 1% it
Ve Vb 2Z i) A7 6 A b 35 1 AH G 6 3 (P<C0. 01) , i 3% B
H5 R WY Z N ERFIEMERR (P
0.05)(F%4).
2.5 RESYEEREDEIAER

XA A AT <1 mm B RS ER
TR N AR Rt A7 2 [0 0540 B, T AL AR O TR R 4R
ol A5 50 3 i) B AR 2R 5 B0 48 DR s /) | I AR 2 1T AR
AR AR 5 48 I ik AR Dl RS ST 1 [l UE O R PR T
0. 054k, HAR KA B e LA (P<<0. 05) (£ 5) .
3 it

T KR L) — KA E LA (SPAC) Y
A R A KA E B R 7 RN X
P, AN () b ] A 9 B v 2R R T - K o3 A7 A 1 3 =5 )
L2 A N R T N o 75 E e W A N i B
JE A+ 585 K 20~40 em 2 JE K KT A 0~
20.,40~60,60~80,80~100 cm + )2, RV Fifi 4 2 %% (1)
I A S 8 RS N 0 e, LR A 3 A K
FRT N T HR M S KA, —J7 1 i T K AR K X

I EFRHEXX R

Table 4 Relationship between runoff and sediment yield and influencing factors

R& K 7 It [ 7K it K 30 min F #& - HE kR e g
(/RN 0.412 0.756" 0.827" 0.348 0.748
N T B b,
2 BEEL 0. 344 0.784 0.885" 0.696 0.755
(EXiReN 0.623 0.612 0.799° 0.171 0.782'
VD b
(3L %44 0.586 0.65 0.790° 0.063 0.675
(/RN 0.539 0.559 0. 744 0.075 0.675"
TH PR B
2P AL 0.518 0.556 0.758 0.011 0.626"
(EXiREN 0.664 0.762° 0.835" 0.402 0.688
A< i
{52 AR R 0.655 0.885" 0.876™ 0.721% 0. 780
TSI RN 0.632 0.748 0.775 0.451 0.624"
Ea s
(4L 244 0.637 0. 744 0.795 0.611 0.737

e IR R 6] A 3t A 7 205 52 e B3R 22 T4 R 3 A O (P<<0. 01) , * 3R 78 A [6) 4= 3t R JH 75 205 52 R 3R 22 () 38 AH G

(P<<0.05)



78 GRASSLAND AND TURF (2023)

Vol. 43 No. 6

x5 RESYESERRBDOEAER
Table 5 Regression model of root system parameters and

runoff and sediment

Bi# Model R’ P
yi=—0. 1892, +1. 225 0.848 0.016
yi=—0.804x,+5.197 0.730 0.023

= —35.808x,+232. 534 0.329 0.046
yi=—0.043x,+0. 285 0.145 0. 056
yi=—0.001x;+0.002 0. 307 0.072
y,=——0.189x,+1.225 0.326 0.009
v,=——0.006x,+5. 145 0.327 0.008

y,=—0. 294x,+235. 974 0. 389 0. 046
y,——0.001x,+0. 283 0.128 0.058

Wy AR AR T s 3 R R R 2y 2o s 2 B 2
WO K B BT O B R 2 TR A AR AR
)2 0~20 em 1Y HHEK G = Az i B Y S — T
B b A B 5 BEBROR , 20~40 em 1 2 AE YA BB 4R,
B BT A R AR A B Y B K UG A
ZEMFFB i 20~40 em + 2 HESKERE K, HZH
YRR K I S 3 5 B AR AR B R (Cv>>0. 2) 1
20 cm PAF 2 Y 388K B 32k R K A AR
% %A B R R B R E , BRI BN (Cv<
0.1) ¢ S Ak b + 3 & KRR, —J7 10 A A % o
R, MR I AR A R T R K A Y A A L K
T IR R h AR BRI B AE

i 3 XF 2005— 2020 4F A [R] - b A ] 7 XA [\] 3%
JE AR B S R AT A0 BT A Y A Ml AR O o e K, LR 2
N B Hl v b A% B ik g /0N, HE BT O A b > A
TR M > 9 P M > B AR S VD i, B 207> 15"~
105", iz 4 R Gk @ 5 MR R -8, R
Jit PR 2 B A 1) A, — T e 2 R RN 2R T
GYREIK Oy — A AR R A T R R T
WAL, T BEAR T B8 A8 i ™ AP v B
WF5E R B, A e VD & B IR K, B AR b de /N, HEB T
oA AR HiL > A M > N TR M > U o > B AR M 45 A
2005— 2020 4F: [8] f# 7K #2019 4F F& K 8 fix K, Ho 4= fi
PE K B 465. 00 mm , 4E [ /K B4 513. 20 mm ;2013
AERET R E e K, Ly i 17. 81 mm/h, A 2013 4E I 2 0k

AP R AR K, Horp FEOK Dy 5 e v 2 (6]
RIEMEK R HMEER B (P>0.05), FEK M
THES KRG R F IR Y Z E A B MR
(P<<0.05), fiz K 30 min FN 58 5 12 3 Ve ¥0 2 [8] 47 16
W IE A KRR (P<<0.01) , 1M 3% 52w v 2 16
TE7E 3 IFAH 56 K & (P<<0.05) . ] WL, Fe K o i 15
{2 o 5 3 22 ) 6 FR d oA D), OO B R AL % 4 R
55U B g 45 SR SRR — B, SR O R R L b T
e e KR DL R R R A X A TR X R AR
Ky 2R PR P A T S

4 R

(1) A+ )2 55 K E R 20~40 em
+ )2 fe s, Hk 0~20.40~60,60~80,80~100 ecm +
JZ e ACRAR RN, S [R] A R O R
IK S YA HE B Sy 5 25 > v Jof b = 3 478 Hb >
N T3 = b

(2)<<1 mm MY R & & & i KB/ 1 HE )07
N D Tl > A5 AR > T > S R P > A

(3)AST) A 1 5 AR 3t o oF 3508 i R B/
HEB Ay A% > N T 5 b = 3 A8 b b > B 25 > b
S b, AN [ ot R0 D AR PR R B /)N 1 HE 510 I
JF Ry A 1 > Tk B P > T s > AR D b

(D) FEAKE S KBEL R E SRR Z
0] 77 7F {2 3 1F A 26 % &R (P<<0. 05) , fit K 30 min [ 3%
5175V 2 8] A7 78 B 35 IE A D66 R (P<<0.01),
1117 5 B 7K 7 5 48 3 U8 U =2 [ A S M AN B 2

(5) 4% Tt TR R ik BS503R 2R 2 500 1 R T
W /0N, R R R T B AR R B 5 AR T AR ok B S ST
4 [ 05 75 B2 PAE AT 0. 05 4, 34 149 35 51 55 £ 4 75
(P<<0.05).
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Response of soil and water loss to changes of influ -

encing factors under different land use patterns in
Anjiagou watershed

CHANG Jun-xia, MA Hai-xia’,ZHANG Bai-lin,ZHANG Wen-xiang, LI Xu-chun
(1. Institute of Soil and Water Conservation in Dingxi , Dingxi 743000, China)

Abstract: [ Objective] The study was carried out to explore the water loss of different land use modes and the in-

fluencing factors of land use modes on soil and water loss, in order to provide theoretical basis for further biological

measures engineering in loess hilly and gully area. [ Method] This study was based on the monitoring data of rainfall,
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runoff and sediment yield in the Anjiagou watershed in Dingxi City, Gausu Province during the rainy season from
2005 to 2020. The change of runoff and sediment under different land use patterns and different growth years was
studied. Correlation and regression analysis were made on the influencing factors. [Result] The results showed that
the order of soil moisture content in different land use modes was enclosed land > sea buckthorn land > Chinese
pine land > artificial grassland > agricultural land, and it decreased with the increase of slope. The soil moisture con-
tent decreased with the increase of slope gradient. The highest soil moisture content was in 20~40 cm soil layer. The
value reached 14.75%. [ Conclusion] The order of runoff depth in different land use modes from large to small was
agricultural land > artificial grassland > tabulaeus tabulaeus forest > restricted land = sea buckthorn land. The or-
der of erosion modulus from large to small was agricultural fields™Chinese pine fields>>artificial grassland™>
Closure=>sea buckthorn land. . The order of root parameters <<1 mm was opposite to that of erosion modulus. There-
fore, the project of returning farmland to forest and grassland could effectively reduce the harm caused by soil erosion
in loess hilly and gully region. The above research could provide theoretical basis for further development of biological
measure engineering in loess hilly and gully region.

Key words: land use patterns;runoff depth; erosion modulus;root parameters



