LAV FRIERE2R 2010,29(11):2171-2177

Journal of Agro-Environment Science

B B = KA + RS R R FHEA R
REM, Aok, T %%, ARE, BXLE
(EFRIKFREE S RY 5t , WA i 571737)

B B SRR S A TR =, D5 T 1R B 0 R R LA B AT = R A S AL B AU E R
WRHFHIE . F5RRH], ZRWIR A AR TR EANVR LD PSR B AR IK/NMBUF A - >R > F R s MR PSR A6 1R, 07 SR AR R
BOS BRI , BALTLEY)N ; Jeb TR H AR KNI g - T3 5 > B P> B AL L ; IS0 S B (TP ) It 2% B4 i 5 Wil 35 A% S8 7K
-, BRREAR WSS LUBURI B (PP) A 3 5 RUE M 5 350/ N LA AT R (DND W2k O 32, 4 IR B B R A U] ASBURE 420 (PN D I 5k 0 3 5 T it
K, HFRARW H COD TN DN F1 PN Ji AR AR . = RIIBRX 13RI BEIR VIR R AHEARL , AR R A T, = RIS B A
BB BB SR AR AR — B, PR, TR B AR TE R — MR AR T, =R B BB DL YR v I 2%
N BARTISTT RSB, SRR ISR B 2 23 (8 L - J 4

SRERTR AR 5 ¥R 5 =T Rl TR 3 5 398 5 TR SR A R E

RESHES X522 SRR A XERS:1672-2043(2010)11-2171-07

Characteristics of Agricultural Soil Pollutant Loss in Three Major Rivers of Hainan, China
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Abstract: The runoff characteristics of agricultural non—point source pollutants have drawn much attention from both domestic and overseas.
Due to the absence of non—point source research in Hainan, the paper focused on nutrient loss, such as nitrogen(N ), phosphorus(P) and or—
ganic matter(OM), of tropical soils in three typical rivers: Wanquan river, Changhuajiang river and Nandujiang river in Hainan by using arti—
ficial sumulated rainfall together with runoff field methods, aiming at revealing the contribution of agricultural non—point source pollution to
river water pollution. The results showed that, as for the soil runoff of soil erosion ratio the order was rainstorm>heavy rain>moderate rain. Un—
der the same rain intensity, the runoff coefficient of Wanquan river was similar to that of Nadujiang river, Changhuajiang river was smallest;
the soil erosion ratio of Wanquan river was largest, Changhuajiang river was smallest. Particulate phosphorus(PP) was the main form of nutri—
ent loss under runoff erosion.However, dissolved nitrogen(DN) was main form of soil nitrogen runoff under smaller rainfall intensity, particu—
late nitrogen(PN ) was the main form in heavy rain. The stronger the rain was, the higher the erosion ratio of chemical oxygen demand(COD),
total nitrogen(TN ), DN and PN was. The erosion features of soil nutrient which was carried by soils in three river basins were similar, so was
the erosion ratio of N, P and organic matter. Slope, rainfall intensity and soil characteristics contributed to the losses of agricultural non—point
source pollutants.

Keywords: artificial rainfall ; three major rivers in Hainan; agricultural non—point source pollution;soil; erosion rate; characteristics
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Table 1 Basic profiles of experiment soil and test field

ik i At Wik PE L 1% B AE/geem™ HHlF/g kg &F/s kgt Bi/g-kg?
TRM  AFEHA  18°52'N,110°08'E 159 6 FEaEE bt 1.27 23.98 0.69 0.43
BEARFRY  19°17'N,110°25'E 36 8 TR WL 1.58 13.68 0.51 0.35
BEARKKRY  19°06'N,110°13'E 43 16 RaE  WEL 1.41 19.38 0.70 0.44
FTHEMKY  18°47'N,110°15'E 25 4 FELTIE WL 1.41 10.94 0.44 0.64
PBERGE  19°12'N,11027E 12 2 AREE #+ 1.34 15.20 0.75 0.56
FHEARY  19°07'N,109°52'E 198 6 RELIE 4+ 1.25 18.92 1.46 1.06
YL BV R 19°11'N,109°28'E 201 5 FEaEE bt 1.45 13.69 0.56 0.36
WO 19°54'N,110°25'E 13 2 KFEL WL 145 18.04 0.53 0.62
BIERAORY  19°27'N,109°48'E 153 13 TR gL 1.36 17.57 0.54 0.24
HERERY  19°15'N,110°00E 207 6 TeaE WL 1.41 16.03 0.43 0.26
W AEAREER Y 19°59'N, 110°29'E 2 2 KfEL  H#E+ 1.29 7.03 0.33 0.36
NN AKEE  19°24'N,109°33'E 194 3 FEaTEE Rt 1.17 25.46 1.19 1.09
EREIARY  19°35'N,110°15'E 153 7 iFae: S 135 32.28 1.06 0.57
Bk EV+HME  19°19'N,108°56’'E 85 4 ian: S 1.38 12.52 0.38 0.72
RARTHRE  18°32'N,109°04'E 166 10 TeaE WL 1.47 12.08 0.49 0.25
AIIGFRS  18°43'N,109°33'E 387 4 R4 WL 1.48 15.90 0.63 0.43
BRI 18°42'N,109°09'E 161 5 wt B+ 1.63 9.54 0.33 0.31
REEAE  19°07'N,108°47E 70 4 B+ L 1.47 18.79 0.80 0.34
REURYE  19°06'N,108°54'E 117 7 FeeriE 4 1.26 22.08 0.97 0.41
EVLARIKEE  19°14'N,109°04'E 106 7 TRLTEE  RhEEL 1.38 39.66 1.26 0.54




252955 113

® A K OB OB % % 2173

PERAERR PR HE KA TE S0 TR 1t Sk A0 RN & LA
ST SR L, SR R SEHE R PRI 3R B s il 5
AFesE T miimesk, Bi& THREXWETT. WS
&R 4 m, FETNISS) RBUE 80% LA |

1.4 WA E 5F*

M RAAFKFEEZMW TP PP.DP S (TN) PN,
DN.COD 4§, JRUPHEIE 25 20 A LRSS, TP R
MR AL, sHEPI A%k E ;DP AL
0.45pm Y& U8 5 7KAE , DP 542 /K¢ TP #9l &
75 ¥ —3; TN DN A i i e 4 4tk - 58 S o e e
;PN Al PP FH 22 02315 1 ; COD FIEE SR IR 1 ¥ o
LR A HCI0,-HS0, -4Ast P bk, Ak
TR IR A AL B PR A Rk -F M

2 ERGWL

2.1 = KiRBERRFA DT RIFE

MR 2 W] E W, NIRRT, = R
WX AR RV R R 22 R R
RBORVD LI A/ NILF N 2 W > K>,
DIBR MR R R RV R R A sy, KR,
Wik, TEAHRMERAMG T, TR MRR RS ™
BEVTARIE , BALTLE/N; TRV F AR S Z K/ NBUF R

SR> BALTTSREIETT, AT SRR VD i 0 s R A i
(2R RAR)
22 RiRPFESRAREE
2.2.1 HLRBT B TR FHE

FH 2 3 TN, WYSE X - 3R Y I 2R R A B Y
o, TIERFIR D TP FFR # R, 76 T I B AT
SR SR> B AGTT> B W VL 5 A K s R V>
T3 SR> BARYL ; FE 2 MR A B AT > J7 SR>
BT, AP R R UYL T SR T B AT 4
TP 5 3 2R 43 H1] 2 H RN B Y 234.78% .166.67%F1
284.62% PP FEAR TR S TP Wik M FZILAR AR
[R5 T PP R R 2 (5 TP /9 50% L b, i
REEABS TP —3
222 WRET PRI TRFHL

M 40 H, FEEWRAME A, =R~ TN,
DN.PN [ R hp > WA, FMAT TN .DN.PN
TR R IR, RKIBNRZ , R 5/ o =i
FAZWE PN/TN 7EH W AR FI BT LB /o BREALIL
Ab, BEETLAUT SRR HP I 5 KRR B PN/TN /N F
50% , Uil N ZERT 3R LA/ NET IR LA DN S, =
K VI 7E T 5 N B B PN/TN 2 68.33%~80.68%
VLB N 7ERU 3R LSRR AR LA PN K

R2 AEMEN=ZRESRABREDRRER

Table 2 Runoff coefficient and sediment erosion rate under different rainfall intensities

L L T3 5 Bk L T3 5 Bk L T3 5 Bk
BHERE% 22.99 23.11 18.82 33.26 36.40 26.12 54.73 52.04 46.68
Ye?P/mg m?- min™ 389.94 484.98 426.21 630.73 813.46 675.68 1741.33 2 114.15 1 816.82
R 3 FEMBEFH THHRAER
Table 3 Erosion rate of phosphorus under different rainfall intensities
. FIUETL BRI MR /mg - - min™ JT AR K MR fmg - min™ EALTL B IR K HE#E /mg » - min™
W M TP WIWEEE DP URIEE PP PP/TP/% W\l TP WIVEH% DP ORI PP PP/TP/% L\ TP WIVAHE DP ki PP PP/TP/%
HHEY 0.23 0.11 0.12 50.43 0.39 0.06 0.33 84.42 0.26 0.09 0.17 64.39
K 0.28 0.13 0.15 54.45 0.24 0.09 0.15 63.97 0.23 0.09 0.139 59.91
W 0.54 0.07 0.47 86.94 0.65 0.06 0.58 90.19 0.74 0.17 0.56 76.32
R4 FEMBEH TRORKER
Table 4 Erosion rate of nitrogen under different rainfall intensities
o P L A g i 77 R R A g i B AR I g i
BEIN ¥R DN BRI PN PN/TN/% S TN AT¥% DN JORC PN PN/IN/% 4% TN T[% 4% DN UK PN PN/TN/%
T 1.49 0.79 0.71 47.22 1.39 0.77 0.62 44.60 0.87 0.45 0.42 48.21
N ] 233 1.24 1.09 46.70 341 2.02 1.39 40.76 1.70 0.67 1.03 60.69
e 6.19 1.60 4.59 74.12 7.61 1.67 5.20 68.33 7.27 1.41 5.87 80.68
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Figure 1 Erosion rate of COD under different rainfall intensities
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Figure 2 Erosion rate of organic matter from sediments under

different rainfall intensities
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Figure 3 Erosion rate of total nitrogen from sediments under

different rainfall intensities
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Figure 4 Erosion rate of total phosphorus from sediments under
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Table 5 Ratio of loss strength of nutrient from liquid runoff and

sediment loss(%)

coD/ VAL TN/ RIEE TP/ RV EBY
BHHR FAIER 28 28 2% 2%

RWEIL hFY 8246 1754 7817 21.83 4545 5455
KF 81.82 1818  77.38 2262 5376 46.24
SR 89.88 1012  87.08 1292 4566 54.34
JRA hFY 7537 2463 7214 27.86 4098  59.02
KR 7778 2222 7758 2242 6667 3333
BW 8363 1637 8464 1536 4926 50.74
BALT PF 4819 5181 5536 4464 4785 5215
KW 5885 4115 6047 3953 6289 3711
B 7930 2070 8294 17.06 4149 5851
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Table 6 Strength index of soil erosion and correlation coefficient of their influencing factors

wm o g ewiskisk oI EBREC BORE cop ks TNk TPwkiE A

7358 0.35%% 0.65%* 0.74%* 0.68** 0.62%* 0.25 0.31* 0.17 n=20
BaR 0.01 0.03 0.06 0.02 0.04 -0.32% -0.03 -0.11
TS KE -0.12 0.00 -0.08 -0.08 0.03 -0.16 -0.06 -0.19
TR 0.96%** 0.95%* 0.88%* 0.82%* 0.90** 0.89%* 0.95%* 0.81%*

T e 43 B RN B AR (P<0.05) AR B EAH L (P<0.01)
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