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Study on Contour Reverse-slope Terrace Controlling Soil and Water Loss
and Nitrogen and Phosphorus Transfer in the Sloping Farmland

TANG Zuo-xin', WANG Ke-qin', LI Qiu-fang', YANG Shou-rong', LI Tai-xing®. LI Bao-rong®
(1. Faculty of Environment Science and Engineering . Southwest Forestry University »

Kunming 650024, China; 2. Yuxi Hydrological Bureau, Yuxi, Yunnan 653100, China)

Abstract: An experiment was conducted on a slope cropland in Jianshan River basin, a typical catchment in
the area of Fuxian Lake, the contour reverse-slope terrace was built in the typical catchment area of the to-
bacco field. The dynamic characteristics of nitrogen/phosphorus horizontal and vertical transfer in the sloping
farmland from 2007 to 2008 were monitored under the condition of natural rainfall. The results showed that:
(1) under the function of the contour reverse-slope terrace, it clearly reduced about 61. 9% of the surface
runoff and decreased 77. 4% of soil erosion rate, and the events of erosion were reduced by 18 events, in the
single rainfall event, the runoff and soil erosion control rate was 71. 27% and 84.13%, respectively, the lat-
ter one has better function; (2) the control rates of transfer flux of TN, NO; —N and TP in the runoff were
51.04%, 45.77% and 57. 40% , respectively, the control rates of transfer flux in the runoff soil TN, hydrol-
ysis N, TP and available P were 81.10%, 90. 93%, 92.37% and 88.00%; (3) there was no difference be-
tween the TN concentration and the soil deep in the soil layer from 0 to 110 cm of sloping land, but it was
different in the soil layer from 0 to 200 cm in the level terrace surface, the TN concentration increased in the
soil layer from O to 50 cm in the level terrace surface, it was 1. 03~2. 19 times of sloping farmland, the total
nitrogen concentration in the soil deep of 0—50 cm has a high reaction to the contour reverse-slope terrace;

under the condition of different rainfall intensity and different fertilizer levels, there was difference between
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nitrogen and phosphorus transfer concentrations in the different soil layers, this measure can reduce or in-

crease the transfer concentration.
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it 2R A e ) 2% 5 B 3 (Sig. =0. 002) ,20—40 cm &b 5§,
il A & ' A 4060 cm Lb B % A R R 2E R B E
(Sig. = 0. 015),40—60 cm &b 53 it & & & F1 60—80

e Ah Bl i 2L ) 25 57 B 3 (Sig. = 0. 028) (5§ 6),

0—80 cm P JF R 35 ThT 145 55 52 3 By By T R 2 Hip
9 4 e k& AR AT L4 0 0. 923~1. 279 g/kg
A 1.015~1. 328 g/kg. % i S 3¢ B By T80 42 0 2 1 &
T IR 3 T T AL AR A R 43 S 10, 272
~19.172 mg/kg 1 3. 865~7. 318 mg/kg., JF Ik b i
RSO B et v T A R B B B B R R Y AR Ak R AR
W K A R R RSB P 3 R A AR AT 5 JRIR 38 T 4
R WA ki ) R R ARG s A v R 3 B B T
G Tl RIS ATl o B O B T R

x6 WHMESRENMAARNTIERERETTUSE

- 4 H20H 7H 27T H 8 H 28 H 10 H5H
HURE A LR R/ Tl fige &/ R/ el fie &/ R/ il it R/ R/ el fige &/
B /cm B B B B
% (mg+ kg ") % (mg + kg ") % (mg + kg ") % (mg » kg )

0—20 0.024 20.99 0.018 19.78 0.011 18.17 0.021 15.50
. 20—40 0.025 17. 86 0.019 15.17 0.011 17.50 0.022 14.13
SRR 40—60 0.021 16. 67 0.017 14.70 0.010 17. 44 0.015 14. 11
60—380 0.020 19. 45 0.016 18.99 0.010 13.69 0.016 11.90
0—20 0.027 25.78 0.019 16. 26 0.020 19. 89 0.016 16. 60
A E R 20—40 0.028 37. 84 0.023 28. 80 0.024 37.95 0.018 32.40
BrBrE 4060 0.026 32. 45 0.020 28. 59 0.013 31.78 0.017 27. 86
60—80 0.023 37.11 0.018 19.08 0.011 33.65 0.015 25.66

A5 e B3k B I TR A S bR 38 T A B s R AN [R] B 2 TR
JEWE R & RO T 2 A & & B AF7E 1
FHEINBE R AR AAE B EDE A R R 2, 2
B E IR N0, 39 %0 ~1. 76 % . 34 A 4w & B A0 /E
TEFEA 1. 61 %0 ~30. 17 %, %5 5 S5 3% By A %5045 i 3 4L
W HI R 28,76 % ~92. 73% ., & + 2 E A %
S S S I N T A b ny e S L AV E T
B .

B 7 F M IR T R B A iz A 2
S (F=206. 481, Sig. =0),0—20 cm &4 # &
A 40—60 em 4b 4B 6 F) 2% 5 W 2 (Sig. =0),

0—20 cm Zb4 & B 60—80 em kb4 B & & ] 2%
S (Sig. =0),20—40 cm b4 & B 40—60
em Ab 4w A 22 5 B (Sig. =0),20—40 cm 4b
AW SR 60—80 om kb 4B A 22 5 1 3 (Sig.
=0) 5 55 =y RYE B il T 25 1 BRI e ) 25 R
B #FH(F=11.581,Sig. <{0.001),0—20 cm At &8 &
A 40—60 cm Kb 4 B S A 2% R W (Sig. <
0.039),0—20 cm &b 4= & &l 60—80 cm Ak 4> %
A 22 5 i 3 (Sig. =0).20—40 cm Ab 4 & M
60—80 cm b 4> & & [H) 22 5 . % (Sig. <C0. 002),
40—60 cm b4 W & B 60—80 cm kb 4> B & & 1A
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SR A - S S B Xk S 7 U D A0 R AT RS B TR Y 7

225 B 2 (Sig. <<0.005), JFAR Y & + )2 5 E H 3%
e EZEESABRZE(F=1.528,Sig. >0.258),%

1R SR B R T A - SRR R S A Y R 22 A
Z(F=0.905,Sig. >>0.467),

x7T WENESRENMELRARLIEREBRETUSE

. 41 20 H 7H 27 H $H 28 H 10A5H
. =R ; T or N S ; NS . RS
HURE 15 - TR SR/ AL/ SR/ AL/ SR/ R/
B /cm B B - B B B B B
(gekg') (mgekg ') (g+kg') (mg-kg') (gekg ') (mgekg ') (gekg H(mg-kg ")
0—20 1.279 10. 272 0. 879 9. 585 0. 745 11.928 0.682 10. 842
‘ 20—40 1.248 15.012 0.973 24. 870 0. 865 16. 300 0.793 13. 829
JEIR 3 T
40—60 1. 318 13.278 0.981 22.117 0. 840 11. 809 0. 841 10. 748
60—80 1.512 19.127 1.323 38. 306 0.989 19. 666 1. 008 7.907
0—20 1. 328 7.318 1.071 5.294 0.892 3. 297 0. 857 1.567
BRI 20—40 1.226 5.219 1.033 2.258 0. 845 8.908 0. 876 1.317
B oy T 40—60 1.299 4.327 1. 007 2. 840 0.862 1.638 0. 884 1. 150
60—80 1. 321 3. 865 1.018 2.783 0.915 2.056 0. 879 1.430

Jir bR 39 T 4 260 R A6 R B M B Y T A R a4
Kbk (Pearson=0. 62, Sig. <C0. 01) , %5 &5 2 # By 4>
SRR DR B A 280 5 A ) A DG 1 5 (Pearson = 0. 532,
Sig. <C0. 034) , &5 15 I By 4= U RN 42l 7 o () AH G 1
/5 (Pearson=0. 523, Sig. <<0. 038) , &5 /&5 I ¥ By 4> &
IR A5 % S 1= 1) AH 2 M 75 (Pearson=0. 682, Sig. <<
0. 004, Ji R 35 T B e 20 R 45 25 52 395 A o T 3 3 e 5
H[A] A % V£ 5 (Pearson=0. 536, Sig. <C0. 033) , JF IR
Tl R AT R R 3k B 4 B % 3k (8] AH OC P 5 (Pearson =
0. 687, Sig. <<0. 003) , Ji AR I 181 4 W 0 55 v S 3 By B
TH 9 %% M & & 18] AH 56 M &) (Pearson=10. 571, Sig. <<
0. 021) oA 20, W 7 o 15 T bR e v A0 45 o5 s Bk B By
T[] AH JE PR R =

4 #w

(1) &5 RO /R 0 R 1 227 i O A 118
U A2 T 47 ) 3 8 Vb 5 i A< 40 i)k B 61, 906 A
TT.AYs . KRR R 4F RO B B AR T R R
71,27 % . IR R RO 84, 1300 . S RO Y
X o S AR ok ik ) 4 T SR B

(2) My FRAR VA RUIT A% 58 = 5 %k 51. 040,
B S FUE B S R R 45, 77 00, BB RSl 4R
2% 57,40 %0 AR I e v 4 T B A ik A IR B T
W T 81,1000 . iR AT A% 3E k5 JECR I e > T
90. 936 » A= Wi I B 3 Jk A5 JUIR 3 18T 9 2D T 92, 3704
B T S 38 e B ORI 9 D T 88,0004

(3) JHEBr 050 cm P 28k B 2 JROR 398 T
R 1. 03~2.19 £5,50—110 cm AbJ& JFUIR 3 i
BEHESER 0. 83~1.39 47,050 cm B WK E
BRI AE 050 em = JZ I I Y A% JE R B A
WSy 5. 65 me/L, KT AF KB B i g 5. 24
mg/ Ly JFUBR 35 ThT G 8 vk 38 il 3 W 508 i /0 5 38 0, 0—

50 cm PS5 TR BB B B T R R 5 T R R
225 AN K050 cm )2 I T 7 4% )2 58 v I B vk
0.008 mg/L KT8 IR B 9 0. 006 mg/L, 7F
50—110 ecm EWE{EA L, B 110—200 cm N A&
AR S H{E R 5. 98 mg/L F1 0. 026 mg/L,
B F 0—50 cm N Y AL B VR B, 45 i B Ik B et 4
TR I RS 1 P I ROR 25 5 FE AN ) - HE VR B A R
NP ] SRR A S T R

S5 1o S IBE BA XE 3k B b, SR 2 ek A L DR R 3G in
YERT 4 H R TR 22 5 . 45 i B3k o ol 38 49 b 280
HORERNEER (0 A5 XA R
)T HI AR J Y 6. 25 %0 ~ 23, 81 % . Bl A
SRR R 22 5 W A R RO
By 238 R R A R E 2R R T m
BRI T2 A S B R & 0 BA WA W, 2w
SREHIIE RN 0. 39% ~ 1. 76 %, 144 B & Y
VEFISE BB A 1. 61 % ~30. 17 %, 45 5 52 3 o A 2803
TR L B R 28, 76 % ~92. 73 % o £ - HE VR FE ]
25 AR RN T 4 A w20
Wl T A

5 Wi

S5 e K2 I 0Tl 2 A I B I e A P 2 R A
XoF AR UL ) P23 HE b« 2 R A AN I A R BB
W E R E RN B, 2 A B 5 EA L IE L
Mo R AR U 5 2 e T R RN R AR R SR L AR AR
B 2 AN AT AR AR T N B &
JEE N HE B S AR TR S L AT D
/D s AR AR 5 S e SO H 0 U A £ T R
SOR/ AR X WA - g S W I =S 4 g B U
U AR RT3 A D 7 I R AT 9 2
FRvb i A R BRI Y [ B A ORI A B3 B0 0 A



8 N o & 0/

%20 &

LR 2R T AR T B R TG T AR I e v
PITTIENE o UKL 4 Y V0 3 2 170 U T 35t B4 76 74 18
R R IRHIIE T AR 3 P U8 U i, DT 2D T AR
PRSI i

FEAR 2 25 iF 98 W, K P I Bk 1 OK - 7 Fl 2
= 7K - 3 FORR AR R B = K OSF V8 A S 7O FE 50 ~
70 min N, N 80 ~90 mm, FEA g E 1Y
LU AR S8 HEVE PR 45 1 FLOR IR |l %) 428 3 RO 4. AR S
TF 5% 2 W] 35 B Wl A 5 45 v S 3 B /N A28 A FH A
DL TR, 0 3K 43 TR B 0E b AR UL i DA T
I /0 A8 U U 2 P e D o i D D 2 il 3R AR I R
AR W R RO > T 18 WK R T A R
A A 12 Pl AR ) 3R 43 A B 61, 90 %6 M 77, 40 %6, 31X
55 P A RS A A I S 2 SR AL

WA A A I ST R IS TR T T AR AW T S
VA T i e T AR 3 A R o DR AR [R) T A T 328 Uk
MR R . A SCRIF 5 35 BH 3 B b £ 48 42 ol A8 S5 R 4K
AR TR AR S RO P AR S R R SRR 3 1 AR
KA 4 0 22 Tk 31. 490, S RO G Ak HRAR S R
BlE] iR 22 55 16, 0%, 5 BR0UIR 3 AR EE L AR R
B A 3 AR S 2R B R 3 R 2 SN T JRUIR 3 T 1 B G
TRV S A ol AL X g 2 R B /0N L B o S B By
5 e XoF A 3 o A ol ) 9 4 B T A R

YR R R KR AR 1 T e 3%
PR AR 1Y I R R A R A A RN B A A FL il A
FOER MM RRR D ESEARZN EERRIEE, WK
SHeE 4 R Y 490 ~28%0 . T e 75 R B TR Ok
TR/ TR R B AN e /R B 120 ~8% , HLI
Jite JIE 7K SF- 368 0 7 e At A Ak ik 86. 73 %6 ~88. 36 %,
AR BRI R B RM AR IR E LSRN
FLARXFBERIMLTHE s 5K B R A5 a B
TER 1 a AKF I HAE RS R AEARR M E . 5
& GE VR TR A L KT 38 080 P2 0 706 AR TS A
WP 19% . i e ik #) 13, 01 kg/(km” « a), kb
BHEBELH R 1. 11 kg/(km® « a) 5 72 i Gl A5 A
BEWD 27 % AR GEBRE IS > 7. 68 kg/(km® » a) s 18
DL A A R 2 e R A A R R A 22 6 KR
WG 6. 57 kg/(km® « a) B 5 &Lk 2%« K 1 2
w25 Ay b rh A W RIS 13%, L1
SRR 457 kg/ (km? « ), B 20 18% 5 A BF 5%
P S R E T, b R 48 B AT A a4
N 51,04 % S E B W EEEH RN 45. 7700, &
W HEEEH RN 7. 40% . RREDEATHE
T R B U T 81, 10 %4 B A T A% 3 A R
ARG WA T 90. 93 %, 4 i A% 3 5 JFUIR B 1T U

AT 920 3706 TR WAL A% 8 UK 3 e > T
88. 00 %6 » % e KL Y 1T A5 5400 /0 B st NP 3R BiE AR
WA TPV WL Fe o AR SCAURT ST 3 Bk i 50 0 7 B
I Mo e JEE B 728 A1 D » R 3 Bt A A% G Y 4 o A
F o FURT TS 6 Wt 2 AT A%l A Bk E A
PRARRAE 94 Ja M AT T BEE T I 52 Y BRAE R Al X
JEARRAFERY T5 0] 22—
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