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Effects of Different Management Measures of Cultivation Panax notoginseng Under
Forest on Runoff and Sediment Yield and Soil Characteristics on Slope
ZHOU Yun, LI Jiangiang, GAO Lang, LI Jinghao, LIU Fangyan,

LIU Yanjiao, YAN Huiying, ZHAO Sigian, YANG Shuyuan

(College of Soil and Water Conservation » Southwest Forestry University » Kunming 650224, China)
Abstract: [Objective] Revealing the effects of different management measures on runoff and sediment yield
and soil characteristics of [ Panax notoginseng (Burkill) F. H. Chen] forest land, can provide a theoretical
basis for scientific prevention and control of soil erosion in understory P. notoginseng cultivation. [ Methods] The
in—situ observation experiment of field runoff plot was used to quantify the sediment yield of natural forest
land (CK), forest prepared land (SP), no canopy P. notoginseng forest land (NC), and canopy P.
notoginseng forest land (HC) at different slopes (5°,10°,15°) in the rainy season of 2022. to explore the
effects of different management measures on the runoff and sediment yield and soil characteristics of P.
notoginseng forest land slope. [ Results] (1) The total rainfall in Xundian County in 2022 was 1031.70 mm,

which belonged to a flat year. The cumulative erosive rainfall outside and inside the forest was 845.40 and
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565.60 mm, Canopy interception rates ranged from 9.97% to 67.38%. (2) There were extremely significant
(p<<0.01) differences in runoff and sediment yield of P. notoginseng forest land under different management
measures. Compared with CK, the average total runoff of SP, NC, and HC increased by 272.23%, 171.19%, and
106.89% , respectively, and the average total sediment yield increased by 385.15%, 248.82% , and 138.84 %,
respectively. With the increase of slope, the loss increased more significantly. The canopy in P. notoginseng
forest has a good effect on sediment reduction. (3) Soil characteristics of CK and SP were significantly
different from those of other management measures; There were significant differences in the mean
geometric diameter and soil anti — scour coefficient between NC and HC (p <C0.05), but no significant
differences in other soil characteristics. Principal component analysis showed that soil saturated water
conductivity, litter storage, soil bulk density and K value of cultivation P. notoginseng forest had great
effects on sediment yield. (4) There was a significant power function relationship between event runoff and
sediment yield in the P. notoginseng forest land and rainfall or rainfall erosivity and rainfall intensity (p <<
0.05); total runoff and sediment yield showed a significant positive exponential relationship with slope (p<<
0.01), R*>>0.90. With the increase of slope, the loss of sediment increased more. [ Conclusion ] Forest land
preparation and P. notoginseng cultivation led to a significant increase in soil erosion, but the maximum soil
loss [34.53 t/(km? * a)] was far lower than the allowable soil loss in karst area of southwest China. It is
recommended to cultivation P. notoginseng in gentle slope forest land, and hydraulic erosion can be
alleviated by building canopy and improving soil characteristics.

Keywords: Panax notoginseng under the forest; different management; runoff and sediment yield; rainfall

characteristics; soil characteristics
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Fig. 3 Event runoff and sediment of P. notoginseng forest land under different management
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Ko/% 1.3540.15A 0.8674-0.02C 1.0420.11B 1.082£0.09B
BD/(g+ cm *) 1.1440.15B 1.274£0.08A 1.2540.08A 1.2540.13A
Ps/% 57.9544.03A 48.80E3.67B 50.78+4.35B 50.774£3.39B
MSA/ % 89.411.04A 85.08+4.25C 88.60+4.44B 88.71+4.23B
WSA/ % 74.424+1.32A 54.88+2.31C 72.0943.26B 72.94+3.51B
DAS/ % 14.9940.77B 30.20E1.21A 16.514-1.62B 15.77+1.84B
Dyw/mm 1.4340.11A 1.0740.02C 1.1340.03B 1.130.02B
Dye/mm 1.1440.01A 0.6940.01D 0.834£0.01B 0.814-0.01C
N/ % 20.52740.98C 21.59740.95B 23.7740.84A 23.87+£0.91A
N./% 46.57+2.32C 66.86+3.17A 59.802.80B 56.082.91B
N/ % 29.33E1.19A 11.07+0.77C 16.9440.84B 18.324-1.08B
SOM/ (g« kg™ ") 58.9145.27A 36.16+£2.35C 44.22+1.81B 44.12+2.21B

K/(tehm? «heMJ '+ mm ' +hm ?)

AS/(L+g™) 17.29-+0.64A

0.008 32£0.000 1C 0.013 0£0.000 2A  0.009 0£0.000 2B 0.009 140.000 2B

5.0640.15D 10.17+0.33C 12.514-0.43B

T R B R BB AR E 22 5 AT AN [ RS 5 B 38 R A ) Ak B8 ) 22 S . 35 (p<C0.05)
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Fig. 5 Pearson correlation between runoff, sediment with rainfall eigenvalues and soil characteristics
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Table 3 Relationship model between runoff, sediment and rainfall eigenvalues of P. notoginseng forest land under different management

(=BLEEyi A28 U S 5 I T AR AE 1 [0 )9 T R* P JE YD S 5 W R AR 4 [0 )9 Ty R R? P
CK Q=0.598+0.006RA "1 [ 5,62 0.734  0.007 C=0.006RA 7 [ 1,57 0.774  0.015
Q=0.480EI%"2 15 0.676  0.008 C=0.677—1.217EI3°" ;" 0.682  0.024
op Q=0.186RA % J ;0058 0.416  0.016 C=0.214RA 06 [ ;-2 0.514  0.006
Q=0.283EI5° I3, 0.741  0.005 C=0.001ET L 1512 0.897  0.005
. Q=0.016RA " [ ;00 0.679  0.015 C=0.007TRA ' [ ;" 0.676  0.035
e Q=0.231EI%™ I 5, 0.511  0.035 C=0.242EI% I ;"> 0.603  0.043
He Q=0.014RA ™ [§5 0.729  0.003 C=0.003RA % [ 318 0.714  0.004
Q=0.016ETI%"" I, 0.636  0.003 C=0.110EI} I 5,"*° 0.705  0.006
T :Q AR (mm/a) ;C =it/ (km? » a) ],
R iHE— 20 R B A SRR X 7 R T U B R e K 3 i i
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BYFREAEAE R T 1. FREfE 53 5 Ry 8.16,1.27 (&l 6a), 2
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BLLEA Ko R LR . AH N (9 R faf 254 43 531 k1 0.339,
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AR R K A 2 FELES BD ALK L AN
AR (B IR — 0.239,0.227, 7 2 TRk M 11.52%
CK F1 SP (%) 4= 45 1 43 51 5 H: At 487 B4 it AR b 1)+
B PE e A B Y Xy, R NC A HC (1) e 45k
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LRV RS Y AT LA 45 B R B AR T A R
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9 ARS8 R/ 3 S e - Y b ot AR
BEVO . ARBIETE R I, R HEA FN TK R EAL B AR A
[ 8 B A b — C AR P i 22 v S R AR R B A R

http: // stbexb.alljournal.com.cn



553

Jil 25 A5 AR =LA AN () 4 AR it ) 38 T 7 9t ™ 0 A A 1) 5 i 27

MR AL . 5 A SO L R 8 0 = Al e
AR A AR A S R R R AL B I S A,
PRER B S 0 bR R A AR R . 2 B D D R
I X MR 20—30 em JZ - 8 FE AT JE B ™ FE 0 R bR M
KA, ELARTE B )5 /Y 13— BB A bR A
FIAN AT AL 5T A i A o 0 S8 AL B 285 ) s LUTE it
it 4 e AR B i R R B K . SR B AR L
M =LA AR R AR S 0 W R EA LY 5.
A X 1 v 28 b LB | AR TR R A
BLBE 5T ko3 B, AR 28 b SR BT &, =>0.25 mm
VSR A4S L 1) B - S VAT 3R R 435 g 5 IR 3 T e e - MR
S5 B A E L P 2 5 B AR AT LA AR T 3R
i LI R A R B ED S . AR R, SRR B i
AL AR R AR =L AT 4 S =>0.25 mm PR
LA 25 SR AR P 2 LA AR IR M AT 2R

PRESHBIR R X LR — i . HREs M
R EHE M K B, P R, e 3 4 vh
Wy kL oy W d i SAOE ST S R AL . AR B3 R B
AR - S R 5 3 K, S EOMRT R Y
K Rk, BT AT 8, FE =L )5 bk 1 5
Yoy L J5T it JSORF X DA, iz = ol AL b - 3 Y
B ik i 7 358, AT S 80 K H A Frdi/h . L5t ob
AREINE K AHAM . AR ST b R ok
ISR PR b A 4 7 o e L SRR B T B D L RE KA
FRFIK G B el FE A T R L R (6] B B
il =L b i - A NS oK R A W A L R AR
Jot e A KRR 7 0 U B SRR AR T
AR K 2 R ARk R IR, U AT A 2 S 4 A
AP i v i o A e B R P R B e R BT I L AR

DR ALK
-0.4 -0.2 0 0.2 0.4
6 : .
J 0.8
(b) —_— e— CK e— SP
4 b 0.6
0.4
2 F
S 0.2
w
S0 0
=
-0.2
2 r
-0.4
4T 4 -06

PC1(74.20%)

Boe FREEZEE=tMHETERESFRmIHELS ST

10
8
6
Ful
:
4
2
0 1
1 2 3 45 6 7 8 9 10111213141516
R
Fig. 6
management
B CK y=6.718¢"", R*=0.902
® SP y=22.845¢""" R'=0.974
40 - A NC »y=13.628¢"™™ R*=0.984

W
(=4
T

@ 4 He y=10.7716"* R*=0.993

-

BRRE/ (mm-a")
[\
[

\

10 15
FEI)

w
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Fig.7 Relationship between slope, runoff and sediment of P. notoginseng forest land under different management
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