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Soil Erosion Resistance Under Different Land Use Types in
Jianshan River Watershed in Middle Yunnan Province
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(College of Ecology and Soil & Water Conservation , Southwest Forestry University , Kunming 650224)
Abstract: In order to reveal the erosion characteristics under different land use types in Jianshan River water-
shed in central Yunnan Province, the soil in different soil layers (0—10, 10—20 and 20—30 c¢m) under four
different land use types (sloping farmland, bare land, forest land and garden land) was taken as the research
object. The effects of different land use types on soil erosion resistance were studied by measuring and analy-
zing 15 soil erosion resistance indexes. The results showed that the contents of > 5 mm water-stable aggre-
gates in sloping farmland and bare land were significantly lower than those in forestland and garden land. The
content of > 5 mm water-stable aggregates in sloping farmland (12.72%) was higher than that in sloping
farmland (8.93%), and the contents of > 0.25 mm aggregates in sloping farmland decreased with the
increase of soil depth. The structural failure rate of soil aggregates was bare land > sloping farmland > for-
est land > garden land. The soil organic carbon contents were significantly positively correlated with the con-
tents of >> 0.25 mm water stable aggregates. Under different land use types, forest land and garden land had
the highest corrosion resistance index, structure coefficient, agglomeration degree, soil structure and stabili-
ty. dispersive strength, water and fertilizer retention capacity, the larger water stability index, the smallest
dispersion coefficient and the strongest corrosion resistance. The order of the comprehensive corrosion resist-
ance index of different land use types was garden land (0.823 6) > forest land (0.520 4) > sloping farmland
(—0.382 2) > bare land (—0.961 8). In conclusion, artificial afforestation could significantly improve the
structural stability of the original soil, and garden land and forest land had obvious advantages in increasing

soil erosion resistance. Strengthening plantation construction could be an effective measure for soil improve-
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ment in the study area.
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watershed in middle Yunnan Province
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(1) Zea mays L.; (2) Pisum sativum L.; (3) Nicotiana tabacum L.; (4) Bidens pilosa L.; (5) Pinus yunnanensis; (6)Myrica rubra

(Lour.) S. et Zucc,
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Way ANOVA) K 5 A [] -+ b 1) I 2 80 5 K [ + )2
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%2 AEHF FEET - S R % R A R

R R = HUBALRL/ %6 [k LN
KM FE/m 1~0.05mm  0.05~0.01 mm  <0.01 mm  0.01~0.001 mm 1~0.05 mm  0.05~0.01 mm  <0.01 mm  0.01~0.001 mm
0—10 19.9348 13,5723 36.4929 34.8730 1.6199 40,7865 14.4143 0.9932
B#te 1020 31.5418 38.0609 30,3974 29.4474 0.9499 63.0208 18.1586 0.6142
20—30 17.9408 56.0283 26.0309 25.3333 0.6976 37.0607 14,9408 0.4601
0—10 19.4015 54.8581 25.7404 25.0061 0.7343 30.8275 19.5767 0.4628
i 10—20 33.2308 45,9885 20.7807 20,2807 0.5000 60.8411 20,1948 0.3256
20—30 18.9284 61.7314 19.3402 18.9180 0.4222 33.3563 18.3376 0.2855
0—10 27.1353 40,9164 31.9483 30.3470 1.6013 92.33717 5.1005 0.4717
Mt 10—20 20,6811 48,9512 30.3677 29,1159 1.2517 49,3687 19.9147 0.3957
20—30 26.7503 45.9245 27.3251 26.1923 1.1329 69.4212 18.1866 0.3645
0—10 20.4521 44,4062 35.1417 32.5214 2.6203 93.2438 6.2590 0.7905
il 10—20 24.3402 43.8904 31.7694 29.7647 2.0047 79.4831 15.7009 0.7453
20—30 26.7222 43.0079 30.2699 28.4916 1.7783 53.2330 19.4878 0.6821
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A2 SOC.MBC,EOC,DOC,POC,LFC # {& |-

®3 ARLHAMALEMTTEAREKREHRIFE

Bifi 25 - J2 TR B ) 18 0 T 328 3 AR, L E A A AE 0—
20 cm 2.7 2030 ecm T 2 & B EARK.

+ 1R +2 ok THEW R EGE/ % ZE Ry
Eyil] R /cm >5 mm 5~2mm 2~1mm 1~0.5mm 0.5~0.25 mm >0.25 mm FE/%
T4 0 6.37Ac  28.02Aabc  22.49Aa 12.15Aa 16.49 Aab 85.53Aa
0—10 11.86Aa
T 53.64Aa  29.04Aa 6.05Aa 6.64Aa 1.67Aa 97.04Aa
W 12.67Bc 28.03Aab 16.74ABab 10.86Aa 9.26Bac 77.56 ABab
I HF 10—20 ’ 20.14Aa
T 59.96Ba 26.32Ba 4.74Aa 4.57Aa 1.53Aa 97.12Aa
15 0 7.76ABb  30.35Aa 13.28Bab 11.51Ab 8.22Ba 71.12Bb
20—30 B 25.59Aa
Ti%  53.69Aa 30.47Aa 5.67Aa 4.41Aa 1.33Aa 95.58 Aa
B 14.00Ac 16.97Ab 1.86Ab 1.54Ac 6.32Aa 40.69Ab
0—10 58.35Ab
T 70.13Ab  14.36Ab 8.44Aa 2.35Ab 2.43Aa 97.71Aa
, W 13.92Ac 18.68Ab 2.22Ab 1.58Ac 6.41Aa 42.80Ab
R 10—20 54.47Ab
T/ 66.35Aa  16.9Ab 8.00Ab 2.29Ab 0.45Bb 94.00Aa
B0 10.25Ab  25.1Aab 4.41Bb 2.14Ac 5.70Aab 47.60Ac
20—30 B 47.68Aa
Fi%  55.91Ba 21.68Bb 9.16 Ab 3.43Aa 0.80Ba 90.98Ba
B 71.50Ab 10.07Ac 1.83Ab 3.11Ab 0.86Ab 87.38Aa
0—10 8.40Aa
T 77.60Ab  10.25Ab 2.62Ab 3.44Ab 1.49Aa 95.39Aa
B0 53.43Bb 22.72ABa 4.69Ba 6.91Bb 1.93Bb 89.69Aa
b 10—20 8.53Aa
T 73.89Ab  16.09Bb 3.04Aa 3.38Aa 1.64Aa 98.05Aa
B 16.94Cb 14.8Bb 8.49Ca 22.54Ca 7.05Ca 69.81Bb
20—30 5.97Aa
Fi%  37.51Bb 22.89Ch 4.43Aa 5.89Ba 3.52Bb 74.24Bb
Wi 50.13Aa  24.62Aa 3.40Ab 5.59Ab 1.53Aab 85.27Aa
0—10 12.37Aa
T 54.35Aa  25.41Aa 7.70Aa 7.50Aa 2.34Aa 97.31Aa
_ W 71.15Ba 13.03Bab 3.57Aab 3.66Ac 1.87Abc 93.29Ba
Prel i 10—20 0.86Ba
T 75.00Bb 9.41Bc¢ 4.58Aa 3.90Ba 1.21Ba 94,10Ba
5 65.36Ba 18.91Bab 2.98Ab 3.57Ac 2.32Bb 93.13Ba
20—30 5.16 ABa
T 75.50Bc 16.00Cc 2.64Bc 2.30Bb 1.75ABa 98.20Aa

TE R PR TR KRG R KR ) — i R F 2B ) + )2 25 5 35 (p<<0.05) s ARG F 8RR [l — + 2 A ] + R 2R ) 22 57 19 35 (p <<

0.05). TR,
R4 AELTHFAXBTIEANBRREAS
+ 3 F H + 2 SOC/ EOC/ MBC/ DOC/ POC/ LFC/
KM W/ cm (gekg D (gekg D) (mg kg ") (mg kg ") (gekg V) (g kg D)
0—10 8.88 1.36 308.37 92.72 4.26 1.82
I HF 10—20 8.85 1.35 272.42 71.46 3.50 1.66
20—30 8.66 1.12 264.40 68.70 3.31 1.30
0—10 6.24 0.66 273.08 86.81 2.93 1.89
P o 10—20 5.57 0.56 240.35 60.47 2.39 1.42
20—30 5.31 0.40 210.05 55.58 2.35 0.92
0—10 18.13 3.87 526.03 125.24 10.48 4.93
Mt 10—20 10.83 2.16 373.43 103.37 4.10 2.19
20—30 8.47 2.09 353.22 99.28 2.39 1.44
0—10 22.14 4.33 571.50 130.20 12.95 5.02
[7e] Hby 10—20 12.43 3.08 519.41 106.14 6.04 2.15
20—30 11.10 2.79 415.80 98.95 4.88 1.53
MR 5 AT S HF M Bl M 13 >>0.25 mm KA RS EDBR T, R IEKAR R A R AR BRI BTk

PR AR 5 A BLix &
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g/kg) >#H(5.71 g/kg) ;>>0.25 mm /KFa 1 A B A&
SEH4 5 FE R DR M (90,56 %) = R Hb (82,29 %) = 3 #F
Hi(78.07 Y0) > (43.70 %0 5 Mt | el 1 >>5mm 7K £
PEA SRR R B S SOC B H41 4 52 4% 1 3% IE M 6, =>5

mm KEPE A B B R (62,21 %) > AR
(47.29 %) > (12.72 %) > #F 1 (8.93%) . H LA
ERTE] A H F 2R SOC, 4 A LI 21 20 bk Fa bk
P SR A8 b 3 B el - 9T ol i L AR IR 22, 3
iR SRS

£S5 IEENBRREREASSKEEARFEXXR

N SOC EOC MBC DOC POC LEC
>0.25 mm 7K F& M AR AR 0.637" " 0.744" " 0.702" " 0.670" 0.519"" 0.398"
>5 mm K Fa M A B 4k 0.692" 0.826" 0.854" " 0.745" " 0.639"" 0.577""

TE % % RIRTE 0.01 K CRUID bR AE 5 » FIRTE 0.05 K- CRUID 1 35 56

2.2 AELHF AEE T ERMET T
6 ATHL,0—10 em + )2 A £ HUF) FH 25 50
2 (8] £ ST ik HE A8 2= S B 3 (p<<0.05),10—20,
20—30 cm )2 & BEHTE R T MK Hb A el b 2 [H] D
T M5 B i FAR M 2 ] 22 S5 OR B 3 (p =>0.05) , HoAth £
Hi A 2SR ] 25 5 B 3 (p<<0.05) . A+ )2 T
Tl KR /N B 2 B M ARt = el 3t > B B > 45
4 Ff MR 2 R BT PR SR BOE 25 )R Z M 22 R R
BF(p=>0.05), 0—10 cm + )2 HHKFAPEFE RO/ E
P A AR HE (0.80) = Bl #i1 (0.77) = 3 #F 3B (0.65) > #f #b
(0.60) o A [F] 4= 1 I F 2 70 2 (8] 4 38K B2 48 #0225+

AN E(p=>0.05) , (HAS ] 1= H FI| FH 28 A 3 o0 + 13k
JZ0—10 em B MK R ERS B . 0—10,10—20,
20—30 cm 12 T HESBOR B AR U Ry it = S bk
b= el iy > kb, S [ R 2R R SR T R LA
&L EZE R E S AN B A )RR
B, 3 R B REE, BACRE  # i
T B R B UK, 0—10,10—20,20—30 cm 2+
P4t b 2R B IR YR 24 A P > e s = 334 0 ot~ L el
ANTR] 2 P 2R R R /N8 3 3 S [l s = Ao = 35 B >
it , el it 19 1A 3R b 2 g T LAt A ) S
il nt: 371 B -1 TN

F6 ARIHAALBTLERMESN

LA A L ERE om s 8/ % IKEAE 4R 8 AR % ERCES O PR/ %
010 35.36 Ac 0.65Ab 61.37Bb 38.63Ab 49.74Ac

B bk st 10—20 32.58Ab 0.61Ac 64.59Ab 35.41Bb 50.77Aa
20—30 32.14Ab 0.62Aa 65.85Ac 34.15Bc 51.95Ac

010 26.40Ad 0.60Ab 63.09Ab 36.91Ab 44.11Ad

3 10—20 25.95Ab 0.60Ac 64.81Ab 35.19Ab 41.58 Aab
20—30 25.67Ab 0.63Aa 66.72Ac 33.28Ac 39.63Ac

010 55.93Aa 0.80Aa 29.08Aa 70.92Aa 67.94Aa

i 10—20 50.27ABa 0.82Aa 31.33Aa 68.67Aa 60.66 ABa
20—30 45.78Ba 0.71Aa 32.21Aa 67.79Aa 61.48Ba

0—10 46.45Ab 0.77Aa 30.30Aa 69.70Aa 66.01Ab

el 3t 10—20 42.83Aa 0.72Ab 37.93Aa 62.07Aa 67.26 Ab
2030 44.65Aa 0.72Aa 38.62Ab 61.38Ab 63.86Ab

2.3 AREEFAXRBGIMEEREERS S

AT E W5 53 A B9 48 B8 4 - =>0.25 mm F A
=0.25 mm KER M R AR ZE RN R P e 5K
FRPEHEH o0 WOR B B5 00 B A 0% AR EE VAL
B & it o) A ACA AL & B AR A HUK S & AT
VS A LA & o BURLAT BL AR L R 4 A A BLG , 3R 15
ANEFRTHHEE N X, (1 =1,2,3,++,15), HE 77
AU, RAEBUAE I 48 bR iR R AT, K K2 4R
b Z (B A LA SR 0 A DG M, U S 8 b A e (5 B
MY S, T A A o A A B R A i — B,
S WAL b 1 R 5 55

B Wi T A Y W e a €738 o e 9 % )

LR R T 1 RO m A E RS . 5 AF A 7 3 b
FEBE L] DAGEE R R 32 805 5 i A7 BE K /N R 45
B o Q0 SR RRAEAE /N T 1, BB 32 5040 1 A R O A
AN B 51— JRL AR B S 28 R T O AL
— A USRI K T 1 MR M A bR . BTl
PEFE AR AT 0 R 20 T a5 L2 8. 5 1 4
B 7 22 Tk R e K (45,52 %0) % T ik Y 5 i)
M 56 2 LA 7 25 DTIR IR 2 (38.53 %) . X +
BT b M 5% T R BRI B8 3 LA 10 T 25 DT R
He/NC9.06 Y0, XiF - HEHU M 1 S B/ . BT 3
B FE B 250l R R 93.11 % X U A AT 3 A4
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al

F A AE R 5 VEA F5 A5 ok S W TP A - 5 BT e
B (5 B AT HEMEAE 93.11 % LA by HLRT 3 A4 3 40 19 4
MEEYET 1,88 T E Mgk, Wk, 67 3

A~ FE A3 R S R 32 XA T] o A 26 R A e

P92 S5 R AT B SR B 3 A4S 32 o0 ok A
ST I M ) R 55

x7 ERSAMIER

THAAER X, X, X, X, Xs X X; X5 X, X0 X1 X1 X Xu X
Bt 96.58  78.07 19.20 33.36  0.63  63.94 36.06 68.22 50.82  8.80 1.28  281.73 77.62 3.69 1.59
3 94.23  43.70  53.50  26.01  0.61  64.87 35.13 75.56 41.77  5.71 0.54  241.16 67.62 2.56 1.41
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