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Risk assessment on soil environment quality and losses of nitrogen and phosphorus for
the gravel soils under different farming practices in the watershed of Lake Fuxian
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(1: Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, P.R.China)
(2: Graduate School ,Chinese Academy of Sciences, Beijing 100049, P.R.China)

Abstract: On August 2006, grave soils from organic and conventional farming were sampled within the watershed of Fuxian Lake in
Yunnan Province. Soil granule composition, heavy metal contents and nutrition accumulation in the soil profile were determined.
Nitrogen and phosphorus losses from the soils were assessed by the in-door rainfall simulation. The results were as below: 1) both
organic and conventional farming practices significantly lower the soil sand content on the 0-20 cm soil profile; 2) all soil heavy
metal contents met the Class A standard of National Environment Quality Standard for Soils (GB/15618-1995) except Cd which only
met Class B standard; 3) soil total nitrogen and organic matter accumulated in the 0-20 cm soil profile, and showed no significant
differences between organic and conventional farming practices. The accumulation of soil total phosphorus, NOs;-N and water
dissolved phosphorus (WSP) under the organic farming practice is significantly higher than those under conventional farming
practice; and 4) under the condition of 780 mm rainfall simulation, the risk of nitrogen and phosphorus losses from the organic
farming soil is higher than that from the conventional farming. Total amount of nitrogen and phosphorus losses from the organic
farming soil were 1.9 and 19.8 times higher than those from the conventional farming soil, respectively.
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AL AL GEAOI AR H3E KR BRI 5 0 =AM ST 8 22, Pacini S LA T AT T L4 37
SRR SR R RFNG R AW Z RS Younie S5 OHRIE TR AR A ERT B BT R S. f
T FE DA X A L5 e AR i P PR SE IR 5 1 /0 DR, 5 AR HRGE 1 A6 A X A WL 5 A G Al A5t
AT EESBISYAE, WE T s EI LR TR M PRSP 8] L3 AW
KRB OF LB, Wik, ASSCEAz B Pl R T A T 4, BT A HL S e gl A
R HOK TS Y XS BEAT 0 MR A, DU REAS S itk - 38 KoK 435 e B i PR R4 40
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1.1 XA

IRETF 2006 4F 3-8 F 7Er ERFA Bt B st M3 5 A BT BT 2 sl T AR (24°38'N, 102°54 'E) itk
7, X 1722-1740m, FAEFHAIE 15.6°C, ¥ H BIEH 21530, HIEF 50%, HiEHE
122210cal/em’, AFF-HJZEL & 1752mm, A FHILFEW] 273d; ZAEFHMEWE 951.4mm, WZEFZ500,
Hodr 83% [ E P ENZE 5-10 A, Z)°4 788.1mm.

PEA R BOK AT, Ol BERl A xT oo, Fafol Ak ik, HAiEH &R, K+
B BELR O 2K TS Yo i s YRR | SOOI A B B, KA BRI 1 102hm?,
H T X8I & A AR, FEDEGAL SR A . 2006 453 A, o ERNA G pE ot i HL S A6 5T
ST 5 FETT BT E AR A A, FE% KIS A LA B FA RiR 5. ke e gkl b
PO RO RIS G, AR M IR AR 2 AR RHRE M R AT, AR A AR RS e B AL PR A PR R
(GB/T19630. 1-2005)3#47.

1.2 HREE F 1 RFEXHAE M
{32 SRR 5 T 2006 4F 8 A A BIR A A LAY T X Tab.1 Summarize of trial sites
FE EL Ge el A& |, IF R ZARRBHE H 3 1E Xt IR I HEAE MR B
3 RAE 0-20cm., 20-40cm 1 40-60cm +3ERES, KT LS (kg/hm’) ES
# L. I B R (3-8 )R 367.5mm, A [RRAE X AULEE EAGBYE 18667 T
AR FAETE OISR 1 R, ﬁ‘ﬁéﬁﬂ( 14583 s
1.3 METB R B3R 625
AR (R T A hR M Ly (R AR e
BB 7D, 43590 e B 5 5 T 5B wiw 4o
WAL B E . AU, 25 2P i L e o e

NO3-N 5 iR e (b 2 77 il Y, R HOK i Ve
WSP(water solved phosphorus)% /] Randall J7 il &,

R BRI T IR KT S 2mm 0, A PVC A, - EEAS T ESHIE 1.3g/om’
ZeA7, W 40em & PVC 4, BHAR llem, 23912 4 20ecm, & EERFRIRIIE 10cm, &EHEE 10cm Z&
ATRDAT, FFIMLLIEAR, LA U8 R0k, AR YRS B ARG 9 o DAL ) S R 2 47 W Z P S R R A, B X
MR ZERE A, RO AREAE, SCHG TR 24h VK 130mm(2006 4F 4 Hb R RE ), 43 6 IKHESE,
SE3t 780mm. A UKIEK G I 4 T B /K E 2h WIEK R IE. KBS TN, NO3-N. NH,-N. TP
A PO,-P it K RS K iy i 12

2 ERE5NH

2.1 RER AR T T EHA AR
AL T 0-60cm 15 AL L 2) Ui, B8 IRk & B85, 0-60cm 12 AR [A]
+ bk A FE YRR TS . SRPERIE 0-60cm T 2R &S, AYLEESRVENT,

1 145 kg/hm?; 555 13, 406kg/hm’ Fil 145 kg/hm?.

Orp ERABE R s S WAV T, KR T ISR . Pl it il 4 O 4 5 18 BRI (2006-2020). 2005.
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0-20cm - JZAMRL S B T [, 20-40cm 2R S EERA TR, T 40-60cm L ZARLS R LF- I B
ARk, 0-40cm b JEARLE B AR LA PLBRE A 5%, A LR A UL ABE S i T
A HUT R 5 e, i R A HLT ARG SS S0 FURDRER . FEARLES ), 3O HUS AT R B - R HUARR S R
L5/ AL, TS E R BOCZ M RS RUREL. ARG, il T St A it A, Hak
Bz, P3R5k M — RO 13U, A et SR A A o P LA R S % P 3 [ 2 3l
A AL R, AP B SRR BECAR L, R & BOR EIF TR W28 5, 2
JEAPITE T IX — i a2 T et . AT LA SBF PRI [ R 2 22 i 2500, 40-60cm )2 A [A] -+ Hebhr
FE LB EINTE TA AL SR AT ARG %2 LA DL & & (R SCEs 2R, HIEp R +
SR AR A5 R 2 Lok B BC A Fe B9, SRR i 2 ROBR Ry, 3 1T RE AR, W PR BE B s, O] 2 B
K, Wk KRB 2L, SR g, RTE 4 0-20em +REPRL & AR, AR TR S v b
A BEREK I R IERS, i) L ESZ R Y R, A BRI R R TN 2

% 2 AR T3 AU e

Tab.2 Granule composition on the soil profiles from different farming

WURLZH (%)

T BRI (cm) ENCIE=: JoHb A4 B
ik ¥iib bitp A
0-20 FRHHE L1 81.34 10.38 8.28 fib iz
ALt 75.80 13.13 11.07 fibIgE
158+ 73.34 16.69 9.98 fibigE
20-40 KRR 1 87.52 6.51 5.98 b+ JeHenb 4
HHLL 80.33 12.44 7.23 fibige
155+ 1 76.21 12.40 11.39 fibigE
40-60 HRHEAE L4 97.82 1.09 1.09 b+ T erb 4
HHLt 5 97.34 1.47 1.19 b+ JeHEnb 4
5t 1 5 98.11 1.17 0.72 Kb+

22 AEARWEX T LERERE

221 ARRVHERTEEELBETE AFELQIAXT 0-20ecm +HIEESEHELIHNGEE 3) B, B
fegigel 48 Cd & h Rk, HANA A ER A E—R . GILRESERIERT, +5
4 i A TR, AT UOR IR AT RIS R I YRR SR E A, AL
AR + 88k CA TR BRI, HAKESE S EWAARRE LT, R RE KIS Zn, fREN
41.15%, f/NJZ Po, BREEN 21.47%. TAGGEALEAT, TS ELSBIEGE Zn b, & TR AL
B, EGRIARIUT, Cd. Pb, Ni. Cu THEBTE 60%-70%2 8], i FHIEfH/NG Zn IKE] T 25.86%. 4
B, BRI HIEE LB EASER, HEZEYY Cd. Pb. Ni. Cu; MiA LA FHE
ARSI AR, FEIGREYN Zn, RFELAET HEE SR i5 Je RO 25 FZoRIE T4l E
FERIAFEY A AR T 58 & 8 15 Y 0ORE T A FA IR, gl sz £ 2k
TR . R AL KD A MRS, ORI, AP N A w5 e X S AR &
TR RS F i P AT P, ARGl B PR AE B & A, FRETT AR Zn 1 Cu SIS
4, Zn i 100mg/kg ., Cu Friifiid 1mg/kg, M FALIEFRRIE A i T2 00AR, 48 & A
FRRE ) 22 S A RO AT L, AT LR AL G Al A P AR T i RO IR 5, A0 E — A 5 3 FEURH o A 0
HE.

222 FEALERATHER . AT TN ER FofdE LD E BB, SRS ENIEE R E,
WSS AR | SR RSE. B, BHE SR AT 50 A0, XTI 3243 00 2k L rT fig s |
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A B BRI A5 0 LA T ST AR 3SR b, ORTR] £ 30-60emAT HLR R SRR (R
HFRW, AFERWAKT, AP FEZRE, 0-60ecmt )2 A PLF & & h L2 T KR, 5%
HHE AR L, AL BG4 5 T 0-20em H 2 A M . A . Baa. Hd, gkl
0-20cm T ZH L. £A . LBEETHRSNH: 67%. 57%. 175%, Mi20-60cm+ 2T FF-, SHBIHHL
A AU AT 0-20em + 2 FR 43K -5 W3, A LR BT TR n s in 22 R L
FRRg e Zm, AU AR IR R 2 AR E B, BRI SR . FLBUKZE R UL R TR
YEFI ML, Bk L8 TP 8. SFR R, Wik P!, £l R 0-20em &
20-40emTJEZHEHFR . &R . ST EIHE EF, 0-20cmFHiE K TF20-40cm, FHIEHH66% . 57%.
100%. AHLEAGG AN AT IR R 2 A R BRE LT —3, B TA LB HEARBAN
FG RN (G, 7T WAL TN A Z IR G RR. WA PR 325 2 8w %
gefelh -4, JRRAETAPLAODA T ALEE R R A GEIE & TGOl B3R D, ALK R &
e 5 - SRR 22 30 2 IXURS: KR 20 - 336 ML A 4 A AR R HEAR ), X 5 G B 9 45 SR AR ],
— IRy L A WL AN A A R A — ARG, A ML — 2% RS % (86%) 22 441, 1
AL AR A ML & BV A 5.5%-8.3%.

# 3 AFFMAUT L H B JE R R LA (mg/kg, pH ERAT

Tab.3 Accumulation and assessment of soil heavy metals from different farming (mg/kg, except pH)

p—- - IEFR A BB bR 1 (GB/15618-1995) #ﬁ%;% iﬁﬂi% %%i%
- — =g B e T e T
45 £33 £33 HFH
pH & A% <65 6575 >75 >65 HK 5.7 5.9
< 020 030 030 060 1.0 013 —% 0.12 —% 0.22 %
K< 0.15 030 0.50 1.0 1.5 0.029 —%  0.040 —Z% 0040 —Z
oK H) < 15 30 25 20 30
T () 15 40 30 25 40 249 —% 3.28 —2 3.52 —
HRBEE)< 35 50 100 100 400 1879 —#% 2519 —#% 3076 —%
i (R - 150 200 200 400
< 35 250 300 350 500 2296 —#% 2789 —% 3105 —%
BOKHE)< 90 250 300 350 400
() 90 150 200 250 300 1525 —%% 2002 —H% 2507 —%
BE< 100 200 250 300 500 5023 —Z% 7090 —%H 6322 —#%
B< 40 40 50 60 200 793 —% 9.85 —% 1328 —%

KRB SR S REE IS R, PRI FZE & +(0-20em) Y TR A E
T P80 50%-70%; T Pote 251278 45 S [RIRE R W] K AR o T4 0K Hhl 2K +
HERTEPEBE(WSP)Z M E . 7EA R 12 N 13 NO,-N #l WSP IR ZEB0L, 0-40cm A LA 1%
NO;-N BRI 5 T gl -5, 17 40-60em +4E NOs-N it KKK TSRl 18, ol UE 5
A AT 14 NO,;-N i i B 5 s BN (3K 4). X FREWME NS, ARG R E s I
ANHHES, 17 0-20em 2 A HLAOL + 4 WSP & i s gl H3E 1354, X —45R 5 TSy
A3, EA AR T BRI A T B0, NG R EER
2.3 AERIER T HERBR X
231 FRIAREHER T EEAFT R A(GK 5) NARMKIERE, 2K S BRI 30 se i b
TN B BER FE BRI, TR, 55 1 REM AL 5 130mm))5 Bt H R R Bh,
FRHHE LI AR RGO 48530 5 6 Rkt Hh AR Bt 44.53% . 71.94%F1 67.15%, H
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LT LR S A 1 AR A AR, SRR R MU Bk

MOARTA] A FR R SR, Ml LA A LR 3 S e geoll 3 W A HLBUKF JLT—
B, SRMIAEIESERE R A F T AL R AR AR SRR, 7RGl T EMARBHE R 1.9 A
2.3 4%, ZAIBFSOA A MO BERS I TR, N 2T (DA LA A HLAL i n] 3%
PERFME LU N R R, QAR LRI & TGO, QYA LA LA R 45 AT A RR Tk
CU ARSI EG R - R HUIR K i S 123d, i TR0 H3E SMELr, OF AUE T SR, A HLAE
TERCEYE T 0, DA — i AT AR b Al A R R, % 4 PRl L
NO;-N FHREL AT AL — [ R g B A HLB &, A HURME GERll B TER R 2200, Jet P AT fig
TE TR TR ARETERERC2E, Ao A HUR IR R, BEAh, T ARUGK eSS0 IR A A ] LA B
RIRR KPR, PS5 A FLAROD AT B IE SC R A K

4 AFRLABECT TR IR R

Tab.4 Distribution of nutrition on the soil profiles from different farming

AL AREE(Eem) AHl(gks) 2 (gkg) 2Mi(gkg) NO;-N(mgkg) WSP(mgkg)

R L5 0-20 L5 0.7(TLdk)  0.4(Tidk) 3.2 0.2
20-40 4.6 0305 0.4(THK) 33 0.1

40-60 L2(&EY) 015 0334 2.5 0.0

FHLA- 4 0-20 1920885y 1L.1(Z%)  1.1(C%) 33.7 49.2
20-40 4.6(Hd) 0305 0.4(HHK) 40.6 0.7

40-60 L2(WYy  0.1S%)  0.5(1L%h) 0.9 0.0

e 143 0-20 19180 119 0.8(=4) 12.2 3.4
20-40 9.0(fk) 0.5(H%%)  0.5(H%) 8.9 0.0

40-60 L2000 01058  0.3(75%) 26.5 0.2

F 5 AT - HERELI N A R R

Tab.5 Nitrogen leaching process of soils from different farming when rainfall simulated

) - FNUCHR BRI 5 25 .

A& KA+ — _ — A _ GRS
IR 2k FE3R B4R BSK B

TN(mg)  ARHHELIE 46.41 2594  10.55 9.55 6.39 536  S=104.21

AL 4 171.87 3152 1144 1038 7.25 642  $=238.88

liF 83.56 20.59 6.41 5.07 439 442  S=124.43
NO3-N(%)  AHHE L1 31.18 6.82 16.17  31.91 5130  87.64  A.=27.80
bl 4% 40.51 3.52 16.01 4578  39.84 6279  A4.=3526
155+ 3 75.63 2.01 6436  63.84 6278  68.09  A.=61.67
NH-N(%) R 2.08 2.40 6.10 6.19 7.76 8.62 A.=3.63
AL 2.50 66.84 5595 1337 1499 1559 = 4.=6.18
e 135 1.04 83.65 9.73 12.87  13.17 1426 A.=3.41

* SR A A (LT ).

M FIER R R A FoRE, WIER T EGERN 1T NOs-N & TN Hofli i i3 47 HL ol 1 3%
FORBE L5, a] WAEGE L H IR E R FE LI NO,-N S F, MiAHLA M 1 5E NO,-N 1 NH,-N [ S



B RME AR B AR DAL X AT L3RRS F A R R i1 115

i TN [ 41.44%, AT LIEWTR & TR E AL EEA M IZAANA R, AR T aligEA L
FoEii R AR FERAR. NHHERFESA R RASERA, 1 GOERKE A ZE b —=F+3E NO-N
L BIARXT e, 26 2 YR VR NOs-N L BIAER AL, BL/E 3-6 Y NO,-N Hfil Mz LTt X —
I FERWIAIR] 13 NOs-N iRk e gt i 1 3 b o] M HLAE SIS AU h i L BB, B R R it
— R IMEE A MR AR RE DGR B AT A4S, IEAN, NH-N Uk B EE TN PR L FIARAE, H58 2-6
WIEBMRER R, o TN WHALEE T8 1 RER, o] WARESRN &M, TR Tl FURE,
T NOs-N B #id R i A i NH4-N.

232 FARRVERT LEH#F T KGR 6) MBERWMAIIERE, UMM S R e b
TP U bEE R B N, FAR 2 TR, B FREIREE R DngE. SEAERREMEL, 5 1 wE
)G ABEE 4 A LR - ERME Ge gl s Rk vk S 6 YRR TR R LIRS R, A3
28.93%. 20.99%F1 20.27%, X —LEIBI WAL TARS | WHEB R K S A 6 A A= LE], o7+
e R AL A UE NI BT SR8 . AR TR RBEBER R R TP KIS, ABHE LIERA YA
T35 2 YOEM (R T EL 260mm))5 T REIE EE R, MiEgifll T3R5 3 Y (B 2 390mm)
J& FREIR SRR, TR RS T BRI e 5 | RS B R I b ik, Wife 2-3 YIS, i3
TR AR B TR B AR

6 AN[FAMAE T + HERELI O B R et A

Tab.6 Phosphorus leaching process of soils from different farming when rainfall simulated

FRUCHRBE I 2 45

i FRLR I B2l W3 AW HESW Hek S
TP(mg)  AHHELIE 0.46 0.29 0.25 0.20 0.18 021  S$=1.59
HHLA- 45 9.21 6.95 7.15 7.47 6.81 6.29  S.=43.88
&g 4 0.45 0.46 0.35 0.32 0.33 044  §=235

PO,P(%) ABHELEE  13.96 50.18 39.69 47.24 50.08 58.18  A4.=38.67
HHL L5 77.93 86.72 97.30 76.20 77.16 76.04  A.=81.79
;1 4% 40.65 62.73 71.73 65.94 67.12 46.60  A4.=58.83

MBER IR SERE, AR LI R R S TR LSRR B L3, 20 s &
(4 19.8 151 27.6 4, ik 5A PR IR R B AT iR T HAG L3R 5. AR SR s A 2 th ok 73z 3l
VERBN TI5E 00, AR, BRI R HAE, AFE g Sehrfis i, TORERIM, e/ F5 6 A2
i, R DL R & S 3 | TR Y 3 2 ) R A R A .

MBER R IR, TN R T LB A LBE PR o, i SR 4 Rl A1, etk
VA L I RPN AL GE A - 398), Bl 3R U P KA L L A9 R (41%-61%),  TTHTE i I 2%
R A CR AL 48), TCHLEE 5 4 K3 (82%). AMEE H B e AT WL & R L e s,
AWM L3R A DU VR B SRR, B Bl 5 i o AT VB /N DX B % R ] /N DXl
HERBEAT WE DN 0B, DRSS R R, ATEREAL /DA HLBE & S LC ) S i s, T 4R F A HILIE /N X
AP S A, X SASCIIBE TS /A — 2, RN Tt — 5. Ak, 16 6 KREBES e, 28 1
UCHEBEMR D A DL S TP A4 LU AR X B0 PG i R, n] DS A ), AT BB S0 P
PAMAERS e A T A, AR TSR 2R R AL 130mm [E R, EELATHUB AN E.

3 &it

(1) FHLEALGA AT BB A RR IR T 13 0-40cm + 2 EPR & &, 174 40-60cm + )20k 2
ToHA R, b SRR e A AR S R AR T A LB A .
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() AHLEAGGEAR A RER I I E S 815 Y, SR E SR PR R, FE5Y
¥ Cd. Pb, Ni, Cu; MiAHLAM A 8 & m 15 LB, EZSRY N Zn.

(3) AMBALGAM AT 0-20em 4550 AR BT, PO (A ML AN A 2R R B0, (AA AL
gl +IERE R BB . AN, AR FIERNA A B RS TG AR, A BRI R
K.

4) BILRALG ol 1304 1 YORERT (130mm) & 2, THEA . BER Bk, WEA. ik
SR RAAR; 7R 780mm RN A5, AHLA T gl R . B R B R, Bk
AUmsEA LA R . B R
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