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1.1 BREE#HERE

FARAKEREDX LT, ABRAATHRREMURERA. REIMAK. EREMRA. £HRRY
BHERLE FOBRMNAKELANTFREHAR.

WK A BB KRR RSB RET LBt 5 ot R b B K 8 8 S 0 2 A9 U xod Bt A P G
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PR MK 2.0m. 5 1.5m, B 0.5m. 3 F 20°, FAHE L 04m. AHENEREBOLAZERER ER
56m. % 70cm), i 1000mL B4R #4712 M IE 1D BUEE.
BHX LRSS, B AR TR L. REASE (0~20cm) 18, X HEEAMREE 1.

F1 S TREAHR
Table 1 Physical and chemical properties of soil studied

mw 8 T XK m B & B

Item Content Item Content
28 (gke) 0.84 % (g/ke) 34.4
28 (gke) 0.84 % (mg/kg) 23.13
248 (g/ke) 243 EKkE (g/ke) 175
AR (g/kg) 11.53 FE (x10°%gym’) 1.2

KA LIS 10mm F. BEN ERAESH N 1.2x10%/m’, FKEN 175g/ke. MRS H ki
BEGKENS 10 MTRECRE AR FAURIBE L&, FRFERSERLREAA 1000ml
PR, RABS TEREBKSURIIHELE~UVE, A, B E &R0, WEKEMRY
Bt A, SREEMSRE LB E L4, TR RE LR TERARNE. XK TR
TR B, FK YR W .

1.2 MBI E

RO (L FEWELR. 2. 28 AR HECRENR AR EERWEH. & . #H, NEMRE

RN, WEFERCERAEAS Y,

2 HR5E

2.1 BFPMFELIEK

FERAHT, LEFLSBERRMIBEEAHNOST . —BE TEABK T HEY R
BABKKSWEAFTBEIS: B —FEEELBABRA/DNTHRERE, ZEBRRBR,
AR R RERIBY. KEWNAG T, ATUABFXIBHHESE—BED,
HIBERWEEEHARK, HARBUNEHEBRBRIBOREIRK N E.

AR I T RN 0.650mm/min, 1.417mm/min, 2.333mm/min #9422 kit 22, W
E T ARIFBRAN TERAR P AR (K). & (Fe) . 4 (Cu) WKE., AT =MW"
FTRBPHFSERSBEESR -, FTEMN 1.417mm/min B8R R 6] (B 1) o A5 ik
., AEAEES, A—FMER&4T, BRFFERIREMEENZRETOTL. ©RK
I, R RERMIER LB, R ERE. $H56x10 ’gke, &M 3x10 g/ke.
BEE - RB O, WERE R, YRR H R A, 570 E B B Bg(E, 4
514 8x 10 *ghkg. 4x10 °g/kg. HF-M BB AHEET, FAOWEHEZRK., HEW
BEATHERNEFAAENEY. ARTR, BRPHFSEENTHSHEE R BEHE—
L :
ERVPH LS SEME, BRPHFIRE FIBRRKPARLSITE) R EBRK, B
I, MEZERRANFELSBERNED. B2 8T ARMRTHA MK REZRTHNE
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HAMRSREEN, AN ASRAPEFELEERE TR, MARKT HEH LR
HR, MEFRTRABRERNRMER. CBE I MEREES, 2R S EH 0.98gke 3
0.80g/kg, 2B H 0.77g/kg M3 0.72g/kg, B 26.6g/kg FEF 24 4g/kg, 53 B FE 1K 18.4%.
6.5%. 8.3%; Bk B 40.0g/kg K& P 35.0g/kg, B& 1K T 12.5%; & ¥l & B 14.03g/kg I 3
11.89g/kg, FEIK T 15.3%, FHE 2 PREIL 0.16%. FIH, HEWRBRASF THISEHEL
R,

222 ARAWEFZFHTRARPHFLSSENTL NKBRIEMREMTFHEH,
HFWRN233Bmm/min, BRE B 208 ELAR, HFELFELBERE MYWRERN
1.417mm/min A 0.650mm/min B, K EBHF B H W EE, R 2B A BIAEMER —
o, (B BLAY B (8] 43 B 9 3min A1 10min. M 4 ATLUF 3, TR 03 ik B U0 R & B 35 40
SRMEEIARK.
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Fig.4 Varation in nutrient content in lost sand in various rainfall intensity

223 FAERRKEDTHERE HRARUVSRLSITERUSEERMTEFS & W
B35 &£ & (Enrichment ratio, 55 ER). BEEEURMEFRSERD TR EERLL,
WEERRY. RO ERKRVHHFEE —ENERAR (LK 2).

FHRESFRY o 8 FE, BRE T AR R KT R KU HBOR H AR (&

]2 RERRVHFSEER

Table 2 Rate of nutrient enrichment in lost sediment

Lk 2 & @ & % HHLE
Rainfall intensity Total N Total K Ee Cu O M
(mm/min) (ke) ER'  (gke) ER’  (wkg) ER’ (mgkg) ER’  (gke) ER
0.650 0.93 1.11 24.6 1.01 35.1 1.02 25.47 1.10 12.48 1.08
0917 0.85 1.01 243 1.00 353 1.03 23.64 1.01 11.24 0.97
1.417 0.84 1.00 25.4 1.04 34.6 1.00 26.62 1.15 11.90 1.03
1.867 0.83 0.99 24.2 1.00 36.4 1.06 22.56 0.98 11.09 0.96
2.333 0.90 1.07 243 1.00 345 1.00 28.96 1.25 11.78 1.02
2.667 0.85 1.01 24.4 1.00 359 1.04 26.46 1.14 11.68 1.01
pogi 2 0.84 243 34.4 23.13 11.53

1) HRTERE
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3). MRIFH, HEWRMEK, WRRY AT L, M/ KRR R S, FBONE

RO PEFREERER.
£I RERTHOBRDH
Table 3 Particle analysis of lost sediment
ik
1~0.05mm 0.05~0.02mm  0.02~0.005mm  0.005~0.002mm <0.002mm
Rainfall intensity . . . . .
(mm/min) (%) (%) (%) (%) (%)
0.650 0.90 26.57 26.34 11.67 34.52
0.917 .14 27.67 2793 10.86 3240
1.417 345 30.87 28.91 9.32 27.45
1.867 4.34 31.18 30.34 8.40 25.74
2.333 4.02 31.14 29.56 8.59 26.69
2.667 3.72 29.61 28.38 9.65 28.64
xf B R 7.52 26.64 29.71 10.24 25.89

o, AVEE T ARHARBZHTRABDHEMRSEESHARY BRARY
HXIHE, FRER, 2FM <0.002mm WS BEERTENEMHX, WHLSAEET X
Zthih, FE,AEIREET <0.005mm WAREF., 245 0.05~0.02mm A ¥ R
TEREA-ENHXXR UHSHEE TR AP, FH, KEET 0.02~0.005mm £
PRRL R, S EE T 0.05~0.02mm WHEBR P, XTHARBY RS TENIARTERNR,
BHTHEENARRET TR,
23 HMERDVPFSREBITZL
231 FERMFSMEEBHER
BmAK, EBx HRREEBMFSREABHFTEEWZ WX 4).

R4 FEAMBFEHETHFSRABINIRRALE

Table 4 Amounts of nutrient and soil lost under different rainfall intensities

RBGEREY, REWBHREARBYDHFESSEH

S am 28 &4 % # LR ek B

Rainfall intensity Total N Total P Total K Fe Cu oM. Amount of soil lost
(mmy/min) (g/m’) @m)  (gm) (@m)  (gm) (g/m’) (g/m’)
0.650 0.254 0.202 6.716 9,582 0.007 3.407 273.003
0.917 0.293 0.258 8.363 12.148 0.008 3.868 344.143
1.417 0.687 0.597 20.779 28.305 0.022 9.735 818.070
1.867 1.434 1.313 41.798 62.870 0.039 19.155 1727.203
2.333 1.568 1.289 42.326 60.092 0.050 20.518 1741.803
2.667 1.639 1.504 47.044 69.216 0.051 22.519 1928.023

HE4TH, SWHRA 0.650mm/min 3 M1F) 1.417mm/min B, TR K B0 315, 2
A28 28 . % 9. AVEFERSRE RS HIH 0 2.70. 2.96. 3.09. 2.95, 3.14, 2.86 1%
3% 0 ®) 1.867mm/min B, 7= ¥ B 38 0 6.33 /%, & %4 ik & 4 53 I 5.64. 6.50,
6.22.6.56.5.57.5.62 1%, B A W iR kP 2.66Tmm/min i, FEIb BRI 7.06 75, BFREAFRK
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B4y F1H84m 6.54.7.44.7.00.7.22.7.28.6.61 fF. ARWESERISMEBHREHRXRX
. BUMBEEXRERNEFS P, IR HEA, SRERWERZ L TERMAFESR
KHWEBEFHZ —.

£5 HARERO)ETFFFE OPEAXER

Table 5 Regression formula of the amounts of nutrient loss (¥) and different rainfall intensities (x)

EIEES -9 XA EVEEZ-3:V HXRK
Regression formula Correlation coefficient Regression formula Correlation coefficient
yn=0.7862x-0.3119 0.968 ve=32.4858x—12.967 0957
yw=0.7029x—0.2936 0.964 ym=0.02493x-0.0114 0.984
ym=22.140x-8.513 0.966 yaag=10.5793x—4.169 0.973

232 RUHKEBEERSARBHXER 7] — T 3 & T, BE A 49 284 & 35 40 K
B M, @i HRAKE () 5FRWKRER ()W EIE e LR, ENZ EEE
ETERMX, KEIIRIGTRNE 6 s,

®6 IMAXBEFSARLBRNOERARE

Table 6 Regression equation of the amounts of soil and nutrient loss

m A

Ry X REEK
Rainfall intensity
Regression equation Correlation coefficient
(mm/min)
Ex=0.000665+0.00327 0.916
Ea=0.000775-0.0003 0.991
0.650 En=0.023035+H0.05142 0.994
Ex=0.03285+0.08406 0.981
Ew=0.0000265+0.00012 0.950
Exn%=0.010995+0.03686 0.977
Ex=0.000855—-0.0055 0.990
Ea=0.000755+0.00082 0.999
1.417 Ew=0.024435+0.03171 0.998
Ex=0.03215+0.06165 0.997
Ew=0.0000265+0.00031 0.991
Exn%=0.012855-0.0273 0.994
Ex=0.000875+0.00019 0.999
E2=0.000695+0.01127 0.998
2.333 FEn=0.024575-0.0332 0.999
Fe=0.035895-0.3634 0.999
E%=0.0000265+0.00031 0.999
Esu%=0.01215-0.0399 0.999

24 IMRESREXFESIRSFBNBRPFIRENLR
KEREHRYERE LHHE BEHEMERY. FHit, 28 28, & #. A4
REREEVFIBYSTHE LR WATTR), NEZETREPHRIEE(FET).
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BUERT I, K KRR EIRIE AR SC R IR K, EEMEREH, TS EL, T
BHERBEFRTRMERR.
K7 TEARBRETRERAPFIRE (E) SRIPFI SR (E) RELELITR

Table 7 Statistical form of nutrient concentration (Eg) in runoff and nutrient content (Ej) in
sediment and their specific value

% @ % #
Rainfall intensity T H K Fe Cu
(mm/min) frem (x 107 g/kg) (X107 g/kg) (mg/kg)
Ex 0.04 0.03 0.003

0.650 Es 24600 35100 25.47
Es/Ex 61500 1170000 8490

Er 0.03 0.03 0.003

0.917 Es 24300 35300 23.64
Es/Er 810000 1176667 7880

Ex 0.02 0.02 0.001

1.417 Es 25400 34600 26.62
Es/En 1270000 1730000 26620

Er 0.03 0.03 0.001

1.867 Es 24200 36400 22.56
Es/Er 806667 1213333 22560

Er 0.02 0.03 0.001

2.333 Es 24300 34500 28.96
Es/Er 1715000 1150000 28960

Er 0.01 0.02 0.001

2.667_ Es 24400 35900 26.46
Es/Ex 2440000 1795000 26460

3 4E

. ERATHERAZAAT, KL HASIEZIHLERI ZREEIRRARY TH
LHE., REIWRVRERAKLSBERNEIERE, RRRVHRLTBATRATR
SWE. SLREREMAL EFEF2RA. 20 & W AIURNEERR., Bk, Bk
TP WK B IE B Lt SR SRR KR

2. ARFRFAT, AL HETHERERPHFSRARELELME. BRSFLS
REEERRTRUENA/D; BUFSSEBRT LB N EAK.

3. MBEERINFSRABERENEMXXR, EXRABYD RIS IENEHA
HE.

i AXZTHEERTRFRALERAHR RZQKNEY XRBRIR, FREERE
W, B,
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RESEARCH ON NUTRIENT LOSS FROM A LOESSIAL SOIL
UNDER DIFFERENT RAINFALL INTENSITIES

Kang Ling-ling Zhu Xiao-yong Wang Yun—zhang Wu Qing
(Academy of Hydraulic Science, Conservancy Committee of Yellow River, Zhengzhou 450003)
Wei  Yi—chang
(Henan Agricultural  University, Zhengzhou 450002)

Summary

With a simulated rainfall equipment, the pattern of soil nutrient loss from a
loessial soil under different rainfall intensities was preliminarily studied by plot test on
a sloping surface. Results showed that soil nutrients mainly migrated with sediment in
unsoluable forms, while the amounts of soluble nutrients removed with runoff were
very little. The different forms of nutrients were enriched in sediment. The amounts
of nutrient loss were in direct proportion to rainfall intensity. There was significant
positive correlation between the amounts of soil loss and nutrient loss.

Key words Simulated rainfall, Rainfall intensity, Loessial soil, Nutrient loss



