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Characteristic of Soil Nutrients Loss in Beiyunhe Reservoir Under the Simulated Rainfall

LIU Cao', MA Ning', GONG Ming—bo*

(1.Beijing Water Science and Technology Institute, Beijing 100048, China; 2.Key Laboratory of Microbial Resources, Ministry of Agriculture
/ Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Field nutrient loss from soil became the major factor of the water pollution control in countryside in China. Beiyunhe reservoir is
located in semiarid zone, where field nutrient loss distributed in summer. To assess the flied nutrient loss in Beiyunhe reservoir, we conducted
experiments to study the characteristic of soil nutrients loss by analysis of the content of runoff water, soil nutrients and runoff water sediment
under simulated rainfall. The results showed that the runoff happened in the rainstorm. In runoff water, the content of TN was 4.7~11.3 mg-L7,
ammonia nitrogen and nitrate nitrogen accounted for 44.51% of TN; the content of P was 0.66~1.35 mg +L.~!, water soluble phosphorus
accounted for 54.08% of TP. And the main loss of nutrients was in the surface soil, the loss of TN, NHi =N, NO;-N, TP and DP were 29.79%,
52.09%, 10.21%, 16.48% and 5.27%, respectively. However, the most of field nutrient loss were in runoff sediment, the content of TN and TP
were 0.66~1.27 mg-g™ and 14.73~20 mg- g™ in sediment, and TN and TP account for 82.28% and 99.89% of total loss of nutrient. After the
rainstorm, the macro—aggregates were reduced 8.8%, and the micro—aggregates increased 9.5%.

Keywords: simulated rainfall; flied nutrient; loss; Beiyunhe reservoir
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SCIX (At TSI AL AR R, 22 8 40°13715.24", 4
JE 116°36'54.54" ) K k17, 50 X4k 37 m, 451
PSR 11.5 °C AR B i 625 mm, 3R D5
+, MUBRAL A% 3= R KR KR, 43 78% |
18%F1 1%, 0~20 em F3FE T ILRIE AL (OM)
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Table 1 The results of runoff water in different rainfalls

g PR BRI ARy g

INE R 16 24 0 20144£5)] A

NEIRTE 10.6 12 0 20144E5 H AR

KENEWN 384 12 A 20144E5 51 HK

T 28 212 20144E7H  HR

KM 92 4 32 201449 H A
KA 55.75 2 15 N T
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A= 15 Lem? (AR

T AL AL RE (25~30 mm-h™) , A B TR 1 55 RN
KR FZII LR R 2 W LIAE H, 7E 9 min B,
TEUG AR, WK R 2R BE A P T & IR 2, L)
TGN, 7E 120 min N, BN 55.75 mm, B 5 K"
A 15.0 LR, o PR 1Y 26.91% .

R 2 EWER(RREEGT, AREHEMERE T KERRE
Table 2 The runoff of filed at different time and rainfalls in

simulated rainfall

T e Y e R T L
min mm Lem? Lem? T2 /%
9 6.2 7
15 8.6 0.54 0.54 6.28
30 16.55 1.53 2.07 12.53
45 22.7 1.73 3.81 16.78
60 30.6 1.77 5.58 18.23
75 33.85 1.90 7.48 22.10
90 38.6 1.79 9.27 24.02
105 47.7 3.37 12.64 26.51
120 55.75 2.36 15.00 26.91

22 B EMEHTERMNAPFRIESE
2.2.1 FZKART A RIE SR

i I B R (25~30 mm-h™) , 730 A R K AR I P
SAVEASA S AL SR & =281 i K
LATLAR Y, AU Fh K S /U B2 e T e e BRI, 7
30 min R LA 16.55 mm B, SRR BE IR i s
12 mg- L™, 7£ 60 min [ &3] 30.6 mm B3]
%, ZJR WL 4.7~11.3 mg- L™ &SRS
AHXS B, W BE S ] 0.2~2.0 mg- L™, A FETERE AU RE RN

15 30 45 60 75 90 105 120
5} 6] /min

B 1 AR EERMAPAEESENSE
Figure 1 The content of different forms of nitrogen at different time

in runoff water
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TR K e 3 TR 2 (30 min ) H 5, T 284S U o
R AE I P BE AR IR, K AR IR S R
AL, 30 min Ji5 , A FAKSE A 0.2~0.55 mg- L7, fiiAs
SRV B 5 U B AN — 0, L B o A i e
)G T I, TR XA 7 3.15~3.60 mg- L' 22
], HAWBAWE 5 SRk 2 —3
FRZK AR R TR A AR O R e 3 s . 78
120 min, FEFHA 55.75 mm B, E374: 15 Lom?
AT, BN 1289 mg-m?, HP A S A A
RN LA T 25 A4 514 8.39.48.98 mg+m™ il 71.54
mg-m™2, 505 i AR Y 6.51% ,38.00% 11 55.49%

R 3 FRAKPREARDESAZE

Table 3 The total of different forms of nitrogene in runoff water

RERInG BE AR ik ik /mg - m™
[l/min - /mm o Lem® g psAE MESAR JMBBAE

15 86 054 394 0.19 1.03 2.74
30 1655 153 1882  3.06 5.05 10.76
45 227 173 865 0.35 6.23 2.08
60 306 177 832 0.44 5.58 224
75 3385 19 1273 057 7.13 4.97
90 386 179 1307  0.63 5.64 6.86
105 477 337 3808 1.85 10.78 25.55
120 5575 236 2525 13 7.55 16.32
KEEBA AR 1289 839 48.98 71.54
ARV A 6.51% 38.00%  55.49%

2.2.2 FRAURER AAF N AR K Hh AN R 25wk 2 14
314

2 Sy KA I P St | TR AT AR S 0
A E 2 TRIE Y, SRR EELE 0.66~

1.61
Lab > e
. - RS

A HAIB A

e & i/mg - L
o
o0

15 30 45 60 75 90 105 120
H5} 8] /min
E 2 AR EERFKPARESHENSE
Figure 2 The content of different forms of phosphate at different

time in runoff water
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1.35 mg- L™ 2Z i), e AR AL 5 S UV — 30, vk
ThiE 5 B, T AR, S VR A TERE I ) I v JiE
AEXT R o AT AL AT S e B 5 B 5 —
B, AT IR S FITE 0.37~0.74 mg- L™ Z [A] 454k,
HA ISR S 7E 0.25~0.61 mg- L™ Z A48 4k

KA AN AT ABE SR AR 4 PR 78
120 min, F&MIHE M 55.75 mm B, fdkp=4z 15 Lom?
HIAR L, I 2R R Bl 14.09 mg - m 2, A AT 55
FELA TR AW & 553318 7.62 mg-m™ Fll 6.47 mg-
m™, 435 o5 S LR 54.08%F1 45.92%

x4 MAKERPREARESHLE
Table 4 The total of different forms of phosphate in runoff water

FEFNIHR)  FERTRY AR i gk Bt /mg e m™

min mm Lem™ gl ANERE AR
15 8.6 0.54 0.43 0.20 0.23
30 16.55 1.53 2.07 113 0.93
45 227 1.73 2.04 1.18 0.87
60 30.6 1.77 1.30 0.69 0.61
75 33.85 1.9 1.24 0.78 0.47
90 38.6 1.79 2.05 1.31 0.74
105 477 3.37 3.05 1.42 1.63
120 55.75 2.36 1.91 0.92 0.99
TR A 14.09 7.62 6.47

54.08% 45.92%

AR L

20§

S Hmg g

15 30 45 60 75 90 105 120
FisJ [i7] /min
4 AERERLRESBHESE

Figure 4 The content of TP at different time in runoff sediment

14.73 mg-¢g™',

M 5 TT LA, B A T A4 R ) S 4, S [T s
] B YR V0 I e e W e i, 7 105~120 min () 15
min N, e VP IS iR 5] 168.81 g-m™, A, 764
7] i I B Py BRIl 1 I 2R SR A5 1 o, 76 120
min, BRI R 55.75 mm B, P8 70 o B EUR S 1Y
435k %)] 598.72 mgem™ Fl 13 295.32 mg+m™>,

x5 ARRELHFREMEBNARELE
Table 5 The total loss amount of TN and TP in runoff sediment

(T ATV T A A s Y]

ESTTRAUFSS -V 4 TRl AU )

2.3 EREREGT . RREDFESHFIRIAR

TERAURE N 1L, BB MK A P e R
RIZPEV TR PV h S K R Wik B 3 WA
RRADE R FR IR VR G P BT B R MR L, e VAR
TSR B RIS, Wk BEEITE 0.66~
1.27 mg- g™ Z[6] [ 4 a7 Fh e v i ok
HIT S SRR, TRV AR IR P UEWELE 90 min Z i
HUECFRS, ZJR B PR AN 20 mg-g T REE

1.5

¥ ost

0 | | | |
15 30 45 60 75 90 105 120
5[] /min

B3 AEERLREAFERASE

Figure 3 The content of TN at different time in runoff sediment
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min mm gom” mgem® Bt/ m
15 8.60 18.46 23.45 374.38
30 16.55 48.92 47.94 996.40
45 22.70 63.81 54.88 1323.47
60 30.60 93.15 83.83 1 744.68
75 33.85 90.66 83.41 1 807.80
90 38.60 83.05 59.80 1 646.92
105 47.70 155.82 134.00 2918.49
120 55.75 168.81 111.41 2 483.18

S 722.68 598.72 13 295.32

2.4 MAFRDERPIESFES DM

22 6 NFIFETIAE 120 min, BEFRE M 55.75 mm
B, FRZK AR VD IR R () it o AR 6 I LU 12
TR 727.62 mg-m, HHARR KRR VD43
SV 17.72%F0 82.28% . 181 BBk ik F 13 309.4
mg-m”, FLEPIPR TP i R, i #] 99.89%,
SRR KA It 5 L B1A8E /0 AERRDGT T 3 A A e i
AR BRR BE  m 43 0 12.3 mg- L7 il 1.35
mg-L71,
25 EMEMEET, TIEEMNELITREE

- 5 A SRR TN iz e - S8 g AR 85 4 = 2 52 i)
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Table 6 The total nutrient in runoff water and sediment

B

i mg e % m'ég%i/ i Hei%
WK 128.90 17.72 14.09 0.11
Ay 598.72 82.28 13 295.31 99.89
R 727.62 13 309.40

23 B, DTSR 1 R R AT - e . ZERERRE
AT, TR RCBIR AR S 2 A R IR 26.4% (3
7, A BRI R 73.6% , KRR I , 38K A 5
I & 2l 17.8% , U R TR 8.8%,
7 7k AT 2R 44 1 <0.05 mm (9 8 A7 S 25 M AR 4k, 0.25~
0.05 mm 2 [] (1) TR A 55 2 B 1A T, ol 57.8%, ELI%
WRTE 9.5%.

Ml E, HHEERRAEEURZ LN,
X RJE A BB SRI T T, WL 8, ik 8 1]
DIEH, BARKET 032mg g, Wk ik F|
29.79%; + HE h S A B R RA S h FEAAH
IR, A AR R R, i85 52.09% ; ik
EHMIERR, N 37.01%, 39 ifLUFH, #2115

R 7 BREWEE TRARENEL

Table 7 Changes of aggregates before and after simulated rainfall

PSR MR/ PNEIE LS (ZEESLS

mm >2 2~0.25  EA 0.25~0.05 <0.05 EAN

FEriEi/e 5.2 21.2 26.4 483 253 736
W E/% 1.3 16.5 17.8 57.8 246 822

RS EMEELEPFRIETH
Table 8 Change of N in soil after rainfall

AR - Aiigiemﬁmﬁgg - —
BA HAEA aAE  HaEA
R /mg - g 1.07 0.20 0.40 0.47
VerifG/mg g’ 075 0.10 0.36 0.29
Wkit/mgg!  0.32 0.11 0.04 0.17
WK H % 29.79 52.09 10.21 37.01

RO EREETEPHIETNL
Table 9 Change of P in soil after rainfall

- | iﬁ%flﬁ]ﬂ%/@\@% |
Jsxir ALV HAbIE A
T /mg g 34.40 9.48 24.92
KRN e /mg - 28.73 8.98 19.75
Wt /mg g 5.67 0.50 5.17
AR %% 16.48 5.27 20.75
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HTE R R W AR R 2R, S B AFDC 508, %o 2 R ™ A 1)
A TR BRI AR AT E R4 o X 4 S
ST AR RINAR R EAT A3, WAL i Tl sk R dhk A%
AT 0T, B RRAR I AR FH IR 408 0 i) J2 22 8k 8 [
KO IENZE A NP 5w 40518 40.98 kg-a™!
M 142 kg-a™, WA NP & 665500 628.77
kg-a™ Fll 4.57 kg-a™ , i fif A4 ) 0fr By AR SEgR h
ISR B A MRS R RS, A AR
MK P EEAMASE S 44.51%, KB 52
S 54.08% , AT IR LLRIZ A T, BIER)IZ A
TR L BA R 29.79% , 2 S E IR K R IKF] 52.09%,
A AR 10.21%, F£JZ2 LSS R THFAR
16.48% , KA PERE IR 5.27% , W/ 22 F2 43 1 i
SLREAE RO AR IR AR

TEVP IR R 2 1 3R BT S M B R 3R, BT
SR, S NI R B R R s AR, TR
VPPERETR KRG, AR A R 2= R R v
TR, DT B0 e 43 2 28 Bl U R Ve VD P 2R 1), ol
T - 3 R i ) [ RE P T L B R DURE TR S AE
F A4 BT RE S R0 5S , D LR I Ak R
RV, FEdbig ik , £ H IRk
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