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M E ETESMAETREIAPRER ARSI RO SRR OB EERIMNPREETRY
6. 42X10%g. FURIHE AER LEEARAEAFAR LR %E ESEX S
PR FNLERAHY, KT ER O SHBE R IMA TS X RT R
M RS RN 4. 24 X 10%kgda B 3 66 10y, LUK EF R AR X & .

XA LA TR A, v;,(g%

R LR T EIERPESAEEE LR, FL EEESFTF LR, LNERE
PR RWSE R A DR ERAE RS WERARESH RPN ERS R .M E NS H
R RHEXE T+ ERARA A LEBERRETHE L RPRERESHETR U RN
HKE KAEAWEAHGER.

1 WP ROEFR

ITMEROHEEEZ . BENTFETRERFEHTE K EE D 1050pg/e, LT
B a BREEEE LI W2 R o SR RITTR B Rey . R R LR Z X R
HEMESHAHL, HHIFMAK RIS SR TR LEEREER).

SHHTIT R K B YEBER R AR BL &0 H LB R 49 48-H.SO, BRIEFGE: E ek A
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Table & Contenl of phusphorus in (be soil classes of Haike River basin(ug/g)

T =38 i) w’t =308 v i % ittt Y
Elements MNumber of Cinnumon Nuwmber Flovo-aquic Member of Solenchak- Average
zamples soal of samples soil samples chan soil value
KEER
50 . 6. F - B0 . .
SalutionP 1. 62 62 1.8 1§ 2. 16 1. B3
:ﬁmm 50 23, 07 62 33.81 16 3B- 36 3. 27
OrganicP -
Ax®
0 4 . . 524.
FixedP 5 S1h 75 52 . 522.35 16 540. 35 4.5
2w 50 537. 70 62 557. 95 16 SB0. 45 558. 6
TaralP
HHLACH)
Organic 50 1. b4 LiF] 0. 689 16 0. 82 0. 69
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ARI1ITR . BEHRE AT HEESHERAIRLER - BRARER S, K BB R
AE ., EXEERRAHBH T LT e RBF B,

RO SREREMBRAEFERANEM. VoKT4H LS, KT AR RS,
EamBENERGRESBER, DEAEE By RS, FEETHE. Y KE
B R BT R, B R B S, R IR R REE — S, T
RAHEAETL FOREITWAAM. BN REGRRES. AR, HE B SRR LIy
Al T 5L o 76 ) O 8 498 o 2 ‘

HYPE RBEO—20em) M EREFEHT TR 20—10em), XA T ERHEENH SR,
BERBEAREBNELRPERERTBKETTE. .
1.1 WM FMAE IRERPHRNRELS. —BAH Ol —lug/, BRPHEETFRE
lug/g., WESEAOHRERK.HERREYHS BUHESMEAMNIEES. YR 8%
SRS AT B A2 DU MR TR U LW A RS O T BB A R A T 1 IS R AR £k
50 7 R0 R R B

FAEHMITBFERAMNEEXEMD 2. 220/, TEHF L 5ug/g . SBBAF 0.2—7.6

pe/e TN 1. 85ug /g MU —10, AR P B M B 256869km?®, H H i 30cm [E 1+ (3
fEE)P LIBIFH Y 3. 10X 10%kg,
1.2 FHUER FEFIBEGOZREEE 16 2—73 9peg/g, EETFH{E H 35. 55ug/g. TE
T {E N 28. 95pe/g . {E D 32. 27pe /e 2 E 64 T RHEEM A HHAR - BESRAE L. BT
HAAHEEEN 8% KR BAAM(<15ug/H N RE, K2 XH 38%,. BE(>60ug/g)
B 2 RN 2090 A MK K AT HURE & BLRIRIEEY . '

SEEMERME S ACFER R M PN 13.3X10° Mgk AT B
MEBRAHARFNG BT, FERYIB SRS 3. 98X 10°kg.

1.3 EESH EFELRHMTHESHSSWHSKELA. FEHMAFRE—8 . LERkED
B4 113.9—888. Opg/g. L IR T ¥4 556. 2ue/g. TEBIEN 492. Tpg/g HHHK 524. Spg/
(i £REY 9¢%) . KEFETSHAEFRNY 5. 99X 10"k, EMMETFE N 6. 42X 10kg

2 M PLAR

WMEFRE S APETESE 0T BIFF UL PO RS EE AR PRen
mE,

21 BRMIBAREAEER TREPRNIEEERORAEES ASEBAHTH.EE *
FEFMITY —BEKE, LP.0. MERY4IU—42. S KU AR EPRMNSE, ERF
MAPHEBRERE LA IS REREAE T TR, KRS PR SERE. P&
HEPRHUNESEMMYS MEETRNEREASSY . XA Ea G EERERURTE
RS EHEEASEF A 1050pg/g . B FE B 30cm . LLE 2. 0t/m’ | E FH 25689km®, 15 1
L8 B R AT - MW BTHRL D 1. 12X 10V kg,

2.2 AERERMAHUEATTE AINIBERSESHIEE EE L B R TS
FRMERKER AMNBEAEANELEGVAZESHEERE. FRAXRE. MZXEMHFL
HHEERE L, HEEBmEREE 1234ug/s FERATRAARSEUE. BET Y
RE AKX 8 2718 10" Aif " He 5 NG HES 18, 45ke, HER 26. 60kg 2 K EFEILHRR

[ LS
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3.40X 10°kg, R IFF G M| 3. 75 X 10°kg i K B 3. 03 X 10°kg, FEFRITH MY 3. 88X 10°kg. H
RSB RN 1. 48 10°ke /Y 2. 40X 10%kg™,

ERHER AL 3.232583x10° L)+, HFRED 2664kg/Ind. a (R TTIFEFH A
PLP.O B IFLISFRE S B3 BRI A E REHHID L™ . FIBeREF. L EH
RN 8. 85X 107k  FREA Y 3. 38X 107ke S |Y 5. 47X 107kg (T 2.

¥E: ETRRESHERIRE

Tabje 2 The conlent of phosphorus in the exerelion of fivestock in the Halhe River basin

w8 |ng ooy FRE kel BEHE ke TawW here
Kind Number Amount of excrement Annual epplyment of manure Amourlir of manure
{kg/hend # al converted into phospharus
2 Catrle 227.58 gy 2. 00 % 1071 1. 70x 107
I Horse &1.42 Sl R N YL 2. BU > 108
P Axs Tn7. 2 4000 4. 24 % 16F 5. 07 > 10*
B Mule 105. 03 3000 3. 15X10°F 2. 54> 10
% Pig 1898. ¢ 2200 4. 18 1n'® 4. 75 10F
¥ Sheep 165. 6 750 1. ¢5x10% 1. 48X 10°
T Chicken 23300 5 1.17x10° 7. 872 10°
¥ Duck 6211 10 6. 21 <108 3. 58> 104
M Goose 128 14 1. 79 X107 3. 90 % 101
&1t Total B. 85167

RARLSWERE T Volhuhantion ol excrement und vrine 61.8% . 3 3 # Remains 3. 38 > 10hg, ¥ £ & Arnount
Volatilization 5. 47 X 107kg,

2.3 ALRER s Tk
TIPS H— AT . REACASE#M 1954 5. B 1955 SEFHEF.1954 4F
{975 1000, iE A 70 ALK 150 £ 1. 1988 E L HA BB ED 00 £ 7w, B FRHH
BE RS RE & Ty s g L R AT e X AR K ERAr B R B HE X, He 1988 SESHHEE, & X 4k
FEHE i 3 6. 89X 10°kg WML GRS REFH T S REELEMFTEHAEBBREY 2.25
X 10°kg , fL (7] 25 0] 46t 5k B.BE Kk b 4. 11X 10°kg (3% 33,
%3 A AN R

Tabie 3 The conlent of phosphorus in the chemlca [eriliizer applied In the Haike River basin
1 Fithikg) SEMM@/m) LEEEKKD KBRS R kg RIFRR )

kg la) (kg)
Teies A & (ke Net amount Annual net Vuliatilized amuvunat  The remains  Total valatilized ﬂﬂgi 8
Applyment of ] ) i A\ The remaina of
i o of ¢hemial amount of of phorphous in of chemical amoont of
chemical fertitiszer . " phorphoua
fertilizer leruhizer chemical fertilizer ferritizer phorghous
6. 89 X 10° 1.55x 1n® B. 38 2. 40 > 108 1. 30X 10° 4.11x107 2,25 % 10°

2.4 BHEIMIMEBHEHEY +THRAEEHITRTRRBZ -BRESBRART.E5H
WASEREFYVRA MXEMEELUMEN. . UEKEFERHIE 2. 09%<10"m /a, HFH
ERSROIH.BAREBWLRPEHEN 1. 19X10%kg (R 4.

PL& KB TABHR 97. 45X 10°'m*/a EXFTIIBELAKSHRE . BAGFEHEIRE T KIS

» FOB R B BT Rk B os8s).
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FIBEBEY 1- 63X 10kg{ LE 5,
F4 RIS ETE

Table 4 The cupoecity of ronofll and disebarge In the Haike River basin

FRE HLiEF e F R FFA REEKSN MDIEZEN W T e T b
Hasi Noth Yongding Daging Ziva Hellonggang Zhang-wei A tribut ary of Tubaimajia
1
=n canal river river Flver river canal the Haihe river river
| |
BRECAMIDOL, 6 sume 470 40,41 9. 21 3g. 81 1.57 15. 24
Runokf
TR ug/mh 0. 0573
PContent
0 (kg /ad 1 19% 10t
Runoif discharge

w G LR R 0 4R R T i KR BRI B R 2. 1089,  » = EJ{K Average Value,
F*s AERELTAHIOPHESE -

Tahle § °The storage capacity of underground wuter In the Halhe Rlver hasin

FNER LWNE ARHER LERk AERAE  (pagoegm) BTASHE
ﬁa Bedd flow  Leakage Underflow  Spring  Miningconsume| The centent of REFE ke
Rasin B0~ 108m? phorphous P storage capacity

e %
Northpart of Haihe 20,8 9.2 D. 30 1.76 v

river bawsin

e P A
Southpart of Haihe | 53. 14 11. 27 1.57 117 1.76

river basin

£t R

. 73. 32 20. 47 1. 57 1. 47 3.53
Whale hausin

8 # 97. 45 0. 057 1. 63 % 105
Total

*EETHEK RPN R KR S R 2. 1080,
2.5 BLBBARtLEEe RN SRS TEERUERDEESYNRREESA LS
WRLENTBREFNT. BFRBHLE HNERIR . CRART—HLYREEEHE
FEWESEE. EREE — S E AR KB FE AR R B CR T A R £
o, 70 AR BRI R R 1) B AL AR R 3 A AL I AL R R SR R . 1R
43 B4R T 2 B T AR AL K P 7 T I A I R
2.5.1 BUEHARBE SERLSTRERANAEIESHBTE. ADHE. ARDHER.
B A o R S R AL B B 2 £ . Chambeelain 52 X T30 R 32 3 370 Rt 5 R B 1A o o
RS HEREESRE LRERNT -

—F=V,-C
P, —F XRRpiB R V. HILEEEEEC BRI, _
B4V, fl CASEHELE M 1—1.5m), BESEEL LA EAKHBAEN

9. 20 % 10°kg/a (3 6).
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Tabke 6 The contenl of phusphorus of inpat Moat dest in the Hadbhe river basin

HERAH V., i i Flux(g/m? = u) » FENREEN G 2N RATENE it
Depositian velocity [ §371 W &M 1 4 Percentage of different cover in whale
{em/nd) Langinng Nanpt Diingrhou Xinzhou | basin ares
2
0. 005 0.000591  0.000047 0.000047  o.oprz | O¥ S(PHE89393km’)
DBlade
- » 2
1 0.181%  0.00933  0.00933 02550 | 2o S¢WE.6625km®)
Grass
H]
7 0.8273  U.06531 0. 06531 17as1 | 3% 4B8,10085 1kt
Field
WA P Rkg/a)

q. 2w Lot
P amount of input 2

+ AL AR MY 0. 38ug/m B 0. 03pg /it B H 0. 03pg/m? BT 0. B2ug/m?.
2.5.2 TRRESABEAET #151988.198 EMBE MM HEL PR TEIE. B
hRLAERHABRY 3. 3¢ X 10kg/a(LE 7)., '
®7 ETRERLHARRE

Tuble 7 ‘The cooieni of phesphorus of input faH duost in the Haike river basin

P M )
s A R ks P ammamh  PHRAREGe/)
Pl Dingzhou Xmzhou Dingzhou Xinzhos Total P input amount in droped dust
e (1938) (1988) (1989} (1989) ol area T fipat am " fropes S
PAR P Contemr 0. 22 0. 04 .16 c. 11 256869 3. 34 % 107
{t/km?a)

253 BREMBAOHE BEEAKXSMERSATENEERS, T 1988 5 1589
F6—9 AREH M. TMHAERNTE . MERNBAR, OF B P HERTEY
433. 6mm ., T K M5+ PO HHE % 0. 165mg /1, I8 TTRERR B 3 0. 0234g/m® » a, & M A
BETE ®Y 516. Omm . Ji K0 4 PO HEFEY 0. 314mg/l MR ITRERE 24 0. 053g/m* » 2, A K
BIAETETMBESY 1.36X10kg/a,

26 HOMIMABATE  HPHTEPHBEEEL SR SOE Y ISR ED )
3 R A B AL 1R [E L [0 4 M B BB M S R R RN R R CE EWE T
SHAEMR.E . RPRTBMNATSIEE. B 62 HEDONEERGES),

AR AMEBE R 0. 043% —0. 298% , A LT BN BB A B/ 0. 1%, T AR
BARSLXAPARERMEMSBHERTE TYWREN 0. 3% —0. 4% . SR LIENR
AABBE MERN 0. 208%  SHEPAREED S ROBR, ML A RN 0. 258%,
KB 0.190%, . BH AR FNHAEIREENES LKEAYHERSRRE. UL
R, R R IR A SR & BERORIE . S AR LR E .,

% T MR S S T R T N B0, S BT T M A b B4 2. o A0 T ARSHIR
Wy, RS BT ORI, 19504 A S DSR4 S B D 2. 69X 10°kg A
7% SRS B R 1. 96 X 107kg. -

3 M I R A R
LR TR EFRAREEEART BN ETR, B F XS EFREHT

- eprr——— - - - S mme——— e e w o an
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REANAEZEFOEEN . AAEMMARSE S BEREERBNE. mbREHESF —F
FHREFLEHBE  NF VI ECEETERREELRE, HE A TRKOLE R4
R ITNA.XF-HmEdhTiEfmEsd. B HRETEAIAMREEZERT N
HH. RIFIEE/EAMIRARESREEH.

8 EIRBAHSHEGE

Tabie 8 The cenlent of phospitorus in the pisnis of the Halbhe river basin (Average value)

& T e
HinzB 1t Ak . - ] 153, % B HEE Sk EE
Kinda of planta Number Content  Normal Kinds of olants MNumber Content MNormal
pla of plants (%) dieviation s of plan of planta (%) deviation
" tﬁ# 7 G. 148 .02 #ﬂnﬂﬁ* 2 0. 098 - .
Grain cropa Cvergreen conilerous tree
By WA
. 6. 0 . —_
Economic ¢rops i 0- 136 & Decidous seminhrubs 3 0-103
wHEED HEHY
3 {8 — 5 0. Q. 060
Vegetable plants 194 Herb 1 114 6
,k%* 5 0. §2 — JKEEHﬁ 2 0. 047 —_
Frait Aqoatic plants
Eﬁmﬁﬁ* 14 0. 132 0.0l . A ENLY - 1 0. 175 —
Decidous broadleaf 1ree Pweridophyte and bryophyte
¥y HARERNHETFRSAR K
Tuble 9 ‘The stiorage vnd Moxes of phosphorus in Halbe tiver basin
E R BEamAe
A g [CHEERCARR e B Tag gma ae YRR
Storage  Humam wrine Chemical . Storage
Fluxen . excremens of . P content Falling dust Plants K
of woils  and excrement . fertilizer materiais
fivesiocks in runofl
g
. 6. 42% 101 1. 48 x joi 338107 2.25%10% 1.63x10° 3. 34x107 1.96X 10" 1. 12x1oM
P pemains
E 0B
P export 2. 40 X 18 S.47¥ J07 4.11%107 1.19xX10 9. 20x10* 2.69x10*
amount

Bl 1. 48X 10°+3. 38X 107+ 3. 34 X 107 +9. 20X 10*+ 2. 25 X 10°+1. 96 X 107 +1. 63X 10°
=4.24% 10

FH R IPENFUERPREAE A R TR A RS, A3 TINAA LR R,

BP:2. 4 X 10°+5. 47X 107 +4. 11X 10" +2. 69X 10*+ 1. 19X 10* =3, 66 X 10’kg/a

MR ESAFRIFE S &0 A0 EHARGE 4 24X 10%g/a iF RS R GHH T
KT 2SEE.PHRAR RN ERENEREX FREEN. WRERE —FHET
FRETHN. AN EE T WAL R 814 T4 AW m. Sk AT 2R i im . 5B
AENMRPEASHEROMKSHABEYSRETH EEARHERD L NTREFR (6 42
X 10"kg) 18 A EH.

HAEENRBN EWRBLEY LR A XERFTEREH 1050ug/g EITE, XRME
HitE. SRFEEHEEATELS, NAyaRa L REERE.AFEF M EALEL
SRR ER . WEFEAWEAFIRRERAERGF  AXRARBER LR L EHKEH,
AHTROTEMEE ", Nk X LR R AR A RAESEHT IR
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STORAGE AND FLUX OF PHOSPHORUS IN
SOIL IN THE HATHE RIVER BASIN

Liu Quanyou Sun Jianzhong Huang Yinxiac® Yang Wenxiang
{ Research Center for Ecu-Emrommental Sciences Chinese Academy of Sciences,Beijing 100085)
® Cnsternte of Borary JChinese Acaderny of SciencesBeijing 100044)

The amount of phosphorus reserved in soil in the Haihe River basin is estimated at 5. 62
X 10"kg,based on a computation of the analytical results for all the specied of phosphorus
present in soil, The input of phosphorus is 4. 24 X 10*kg/a which waa calculated from the con-
tributions of earth-forming parent material. human and animal wastes applied as manure,
chemical fertilizers, surface runcff. air dust deposition and plant residues .to the phosphorus
in soil, And the cutput of phosphorus is 3. 66> 10°kg /a which was calculated by the amount
of phosphorus translered by surface runcoff and from soil.
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