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Acta Phytoecologica Sinica

St e s8 ARhR Ve R R EE R R B0
W BRAANBTIS TR

HER EHRR AELE HRE REY
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B OE B4R RED VR EBEED 0.1274£0.053%, LA EH 0.023—
0.214%, R BEH B K0, 419%, &N 0.019%, N LWEREHHERIEN A
T, BEAIA 99.75856.931kg-ha Tt a7, HARENRF M 1E B MARMAENRR, N
12.557+5.020kg-ha~t-a”t (EEIE T A S PURIOE HESER), KEREFRELE H
L fEMIEE, <2kg-ha~t-a”l, REHEHEBREY K BEEK. BT A HEFR
S, AT TEA BESEH RAARTE, RAENEMATA FAMRMARIS, Ha
BRI, bR IR R T T IR AR K A B AR SR kS R e i B, QR AL
T TS 4 RI99 758, 32.661A126 591kg-ha™l-a” EEH R A RS, FAUA
lﬂ?&ﬁﬁf’?%ﬁ%ﬁ@iﬁhﬂ()\)Eﬁéﬁu&féﬂﬂ”b‘il‘ﬂ%ﬁ@%ﬂ%ﬁ%f’??%ﬁi

@i B mEERAR RIEY; BRI

w35 T BRI ER LRGSR BT R AE S R AN E B WA GE & W 5F, 1993
Baker,J.L.,er al.,1975;Crisp,D.T., 1966; Hanway, D.B., 1975), TSz
A R B 45 B T S —— R —— £ X — T BT RO, XD AR S R
th—jg it 3 A EEH R, BAEY . 31 (AL %) L3 E— R B, — R e o O F
I, T RNZ A S AR AT, T LR B, B BrL s iEK
g AR EEAR A, K PR AU 4 R H SRR & BRAO TR/ — B8 4 (29 1) (ML J. 38 B3R
/5,1981; Baker,J. L. ez al.,1975), ELBEMR D MR SIEER, B TG A 38 2 v dg A F0
o A R P IR R R TR A R

R A2 R G PR 2 W R0 O 45 3 AR AR AR R BB, BN GEMEE, SRR R
it A P A K B RO B, TTO AR 2R it ¥ 1 3 S B 2D B2 D, SR BB A
TR VT VR R AL R R B > — (TR AN S B
AR A B BRI B, IR T TR, BER R Z RN B GERINE, 1992; B
MR 19905 HES IS, 1993) . ASCMEWE FROAES WIBWRRE L 14 FREDA
RS S CRR 25, PR, ) BB & B DR - S i s AN B, TR A AL A5
REHHE YRR RAIE SRR R S AR A RYE.

AT 1993 47 H e H,1993 48 11 A BB U,

w  ARCE i E BB 1986— 199148 T K B RE B ST H W W WIMC. NS PR A MR B A" F MM WA
HERELLBBRE, FRBH.
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1 BRFAE ‘

BRI (35°00/—41°30/N,112°00/—118°307E) H ik 260000km?, £ T &z
A, BEE, XEW, KEW, BIEW. EEW 6 KR, BREMIL, W @45 1LER G
49 WP (B840 VA H B4, JEH, RES AR TXE. NREELSHFEMLDE K
B Y AT HE AT B R AT LK L Bk R P R L P B R At B A, KR, BHIR-
FHE 3 K, WIREE 1—3058m, BEAMHEIAAFRMENEE, THELUISE, 81,
Bt .t EELEAE, SBFLATRETEHEMARX, RIEES—ERSIET =
EZRFYAE, EEMEEXRNE SR AT . RE.MIEFHEBATEEREL 1),

FIFA B R BEDUIE IR IE 3 KRB R ITHB A B SHRE: F—KTF 1988 £ RIG
R —Fh—2 88— A& KT 1989 FERIFIEE—KEO—KR—
HAEN—BP—REB—BH—IERXBE & FZRT 1989 FHRRIGIEH—RE—KIE—H
E—Wg— &K — bR R R (RERERENE SR 1), BRIVAESRSEE
WEEYERAYENWETGTED, RRETHREMEA G EHEKRERE, R
Mg H 4 R RR, IRRE OIS L MPE A 4L, 122 - (R ZEM) | RARESE; X
MEARE, B LT EHEARRR S A RIEETE, DUKHERERER, FRIROEE,80C
HTEEE, RETYRE, HEEEEEDARSCATHRE . BaHENRAR &
ST BE, B HNO-HCI0,(4:1) 1k, REABEREIL B NEBHE SN
%£,1993) c ARXHEFFH REREWN 14 R EYHTEIR S HT, ATIRIHER R R AL
REFLBETBRERSEMBRIREXER,

2 ERE52%H

2.1 FRREHERE I EEROEHERMAR

4 FREHHR,.Z 0, REBERENDEEBRNHHERGABRLE 1, Wb
VEH, EFrES SR, REWEBREULHERKEMERNKERTERIAIRS, &
0.419%, PIFIL#E KT SRR NRME, XN 0.019%, HHTHEARREDEANZL
EEMT,WEHEE 21 f. NENBERE, RINERERS, RAEHMZE, HEMK
(# 1),

AR e B S H B2 LT 0.3kgeha~tea™! 5 99.8kg-hatea™! > 7] (£ 2),% K
XEFNER, MUSERARBL SRR ZHNEEZERE X0, B 58N R RIED S
NEYRNE RZERE XK HENZERBRE X 100 5 MR EBRIERER 1 51H), Hit
FHEAREY BRI E T L EDE R E R F RS M FEE T LA/,

ARREYEHBEZRANEZRFBRIAE, BB UDIRELSEBIRS, £0.214+
0.065 % , KFE B A%, XK 0.023 +0.008 %, HHBEHINIEL KT, TR BEDRE
RSN EXESHREBREMIEDNE, XS X EEY BHRERSED) SRS
EYIRE K.

MNBORMEERAERST, X 99.758 £ 56.937kg-ha~tea™!, HkE R XA, K

1) PEAERERNED,1987: PEHEAREMANEREEERAME I A EGEY BRI ITER,
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FEA/N S Rt B, S 5—6kgehalea™ (3 2), BARK 2 BARKBIBLUR HEMK
% 3 B {6, 10 PSR RN BRSO R BB G H (3 1), BABRHR MO SRIHEN, BB
(55 BB (B R T W 4 R RS 1, R4 N BB RE, DURRRF RN
*, 3% 12.557kg. ha~lea”l; HUKHATFRIEAE, BAHBILN <ckg-ha '-a™; AE TR
SRS E AR R R X 4 TR, BEEBIRRE, ShR B s BT REET
D 33 T 3 s 0 A 786 48 EH RGBT N Ofe W6 E 3 PR W O, S A L P R OB
SV TR W 3 T R T, X RN AT M B AR LR INES, MEKRNE
TR 23:1, KEMDRER 19:1 DURMER 15:1F G 2),

%2 BARBAMREDEHREBA. RUE

Table 2 The contents, inputs and outputs of phosphorus of
14 crops in the Hajhe River Basin

Ly % BER #WHE Output #H A& Input WHE, WAE
Species Sample P content - -1 Output: Input
(kgrha™'sa™)
numbers

EF 3 32 0.140% £0.062 32,661+8,929 1,405+0,947 23:1
BHe 10 0.121% +0,080 13,442+ 8,758 1,637 £0,715 8:1
P 8 0.093% £0.055 99,758 +56,937 4,292%+2,131 2311
Frbi A 10 0.146% * 0,056 26,591+ 8,047 1,805+0.075 151
XKEY 15 0.174% £ 0,077 6.584 3,543 0.353+0,088 19:1
KEg! 3 0.023% +0.088 3.850+1,150 1.230£0,155 5:1
hEN 2 0.,095% £0,056 5,413+2,785 0,730%£0,089 711

SR S 3 0,175% £ 0.052 10.685+3.695 12,557 15,020 0.,9:1
%okl 2 0,209% +0,061 10,751 +£7,493 2,451+0,857 4:1

] H gge 2 0,074% £0,021 0.261%0,339 0.205=0,011 1:1
e 3 0.214% £0,065 7.580 2,141 0.393%0.021 19:1
¥R 1 0.163% 9.346 1,577 611
wE" 1 0,089% 0,489 0,258 21
sk 1 0.086 1,525 0,141 11:1

See species names at the bottom of table 1

2.2 FREFABOEHBENEAR

BB E R BUA TR R A, % 68.841kgeha~tea ™ (B 1, HARAER 1 H171HD,
k2 BRAH T8, 4 5109 23.929 A1 14.136kgehatea™!; KM B E R B E, ¥
5.358kgeha~tea™!; PRI B, 0 9.010kg-ha~tea™!, FEMMAR (EPAD BHE,&
13.670kg-ha"tea™!,

%Yokl (M. . 38 BEE/R, 1981) , BT (N & <1, 1—5,5—10, > 10kg-ha™"e
2=l PR BRI A B O B, U BB B BB AT ER. BT IEE
WIER, AT A, A%, BERSHEHRENE ER. SRS, BRREL, DRE, ff%
Hem-s, BRI B KRS N E RS, e, B R, v BBNEARTD
Z, B EENEA TR A LR, ERYREIR R A KR,

2.3 AETHREERMFHNHEENEAE

B 2 38R T BRI T R E R X B N, T LR A B AR BN

B SRy R T 3 > 80 T R > U L R > W e > AR T WG AR B
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Bl MMHEREIHHABEAHBEGE . END
Fig., 1 The input (root) and output (stem, leaf, fruit, stem

and leaf) of phosphorus by 14 crops
1L.EXY, 2, R, 3. 4EY, 4, 8EY, 5.8, 6.KB", 7.%", 8,MA
T, 9, m Y, 10, EY, 11,ZREY, 12, 04FY, 13 MK, 45T
(See species names at the bottom of Table 1)
T ek > VR T AR > S W > RIS WA R . ARTFREEHOOE
WER, —RSEXFRE R, —ES5ARTFRBEEXEGBEE 3, B 5 MFREH, X
K EBERS BN BB IR 0.085 % ; AKE W IR 0.074% ; B I i 0.064%; ¥
T F IR 0.062% 5 KIET FRIR 0.054 %, 5T REN, iy HE B2 09T (L ML — B0, W LR
AMEETRREESNAHEETERARATERBNNE 2 5 20, TSXAMRBERE
B ERKIKREE 35, NTTRB, P EEAR IS 35 5, & R B0 i e th ™ =1, 3L R
SR SRR, BRRAA T RERMARFT—ENER, HE5HMB ML, ERIGHER

:JCL ;rﬁ )\ o

@) ()]
40 A 2.04‘
Tm 30 4 . I’ 1.5
‘5 20 ! 1.0 :
2104 zf[ 0.5 % !
Y H Z ¢C D Y H Z C D

B2 WRERFRATFRRERSEHEBHREE@MGARO BE

Fig.2 The output (a) and input (b) of phosphorus by Zea mays at the different
subsidary area of the Haihe River Basin
Y: AxE@W ¥ Yongdin River Basin  H: WHE@M® Haotuo River Basin
Z: MU MM Zhangwei River Basin  C: ¥ EWHR Chaobai River Valley
D: k#EWHMR Daqing River Basin
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2.4 VIEHHERKAESREBRRIPER

BT HRAKBESREBRRENER, RIS TR 21 N HEE R & BE,
(&K 0,42+ 0.21mgeg™ !, BV H A RSB ERE B AR 470—1420kg-ha™! H
WRTLIEE, B S F (5 4 % 1B B 99.758kg ha™!, #y \ Bk 4.292kg-ha™!, 1 3§ D
95.466kgeha!; FT XN B AN WL RMRD, BRI, W+ EH EHKRTmRR
54 R PTIER I 1] 298 5— 15 48, kiR Fe 3, T KK 40—60 4, KEH 80—230 4F, 1RTER
20—60 4E, BB 40—120 % (£ 3)., WARKREHERTENFENE, BLEPE
B R EEBEN—/MES QLTS LA A LB 0.04% (RERE, 1990),
A, 1IREH T RBRE, RRERRLER.

£33 MEANKETEREDRRE. HRALE. FREAABRNEOMERLREHE

Table 3 The requirments and losses of phosphorus, and time needed
to deplete all its phosphorus deposit and the amount of
fertilizer needs to be applied to balance the loses
for different crops at the Haihe River Basin

HYFHRE EB B Requirments ¥ B Losses R TR o (4F) BHEER
- .- (Year) fertilizers
(kgeha™'ea™) (kg-ha™tea™ (kg-ha™'-a™")
Species Depletion time to be applied
ExR" 34,066 31.256 20—40 38—51
By 15,079 11,805 40—120 17—23
BT 104,050 95,466 5—15 114—156
- A 28,396 24,286 20—60 31—42
s A 6,937 6,231 80—230 8—11
s 4,580 3,120 160—470 5—7
hET 6,143 4,583 100—310 7—9
I=F 3 23,242 ~1,872 —_ 25—35
e 13.202 8,300 60—180 14—20
] H s 0,466 0,056 8000—16000 0.5—0,8
oR{E 7.973 7,187 70—200 9—12
o BR 10.923 7.769 60—180 11—15
HhE 0,747 0,231 2000—7100 0,9—1.1
M 1,666 1,384 360—1020 2,0—3.0

See species names at the bottom of table 1

o BORBREREL. —EEHHE, BEXEEYE, EEBENERE, =
ERFAH, HEMERREEPBAN, BERT—REERRE S TR, HEH2 N %
AR WS B 10—50 % (K. 3245 /R %, 1987) , B BT DA EL Al 8 F R ME RS A 114
—156kgeha~tea™!, £ ¥} 38—51kgeha~tea™!, f# 1£ 31—43kgehatea™!, K T 8—10kg-
ha=lea ' & (% 3), XHBEARABRZEYWEETE, XARNTERBER. BTFEER
[EgefE By N, P, K S EVG W@ FBIEARE L%, i LR E AN
JREBME R EEH, MELERKEETNBREDNT HNEE, BREE, HERR

+ P& ppm¥ x0,3x0,5
D HALRN: Pirw (kgeha™) = RAPtp 1/?; ,Dpm XX mg-g~' ¥ x 1000, Ll B 30cm

¥
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BTG RE, NATREFITER, REXBESRAT YR REER,
3 ZR5itie

LR 14 FRIEMBORERUSTARK, BACHERMERE; S AEMA
BAhHBEK. MIABILHHEDINS, H1K 10 FEE, RBTE 22 %, FRPAG, Ex,
BT VIEEVRIESEDOHEHRURARE, BT, 4, ARSI hEHE R
(H 1), XERFQEAT IEEPN B RS UKFOERBEE. SIANEBRAEYS
MARS, BAYARKMEREY, EEEHABEFERBINBEHTEERT, 2K
XSy WS RO RBGEE T .

2. AREwHRE N BNEREERESEYNESBRER X MESKENTYR
Ko £ 5 DT RIEH, AT RS AR E RS SRS, B X FA R
RN R ERRER, B, HEENREERRE, TRNHANEZ ARG 2R ERER
B, A5HmHBEMENENAEH (5 2),

LATVEXR BEER, B, BAESEYH L HAENBNEERE (B 1)EE+
BHEE Q0cm) FRBEFECENMRER B HiZEE G EREBELER 70—
1420kg-ha™ 3, MIH 3B & B GRERS, 1990) 298 18.8—56.8kg-ha™!), i R E
HEFERFHED 5, W3 2 R A 0, -39 Bt B 208 U R e IR P 75 7T BB 5 ik
PRFERT o T EYORAIR BRI, iE &R EEE, b ETE BENN A NER
B, MAES T I BEHIR R0 REIZ 5—15 4F, E K 20—40 4, kT 80—230
£, 11 20—60 45, B3 40—120 F (K 3) . LRMEEWMIRA SIS BIT7F 13, |
S5HHPELS LR, XB s BEIES.

L ARX BHIR R A H IO WG, B AT B0 3 e fF BB RS o0 3, 526 F R
PR TR RO P B SE R B 4. B 5 R —# X H AL BT L 3 RO B b X 75 e 3043 F 2R
BREBWFTSGEY, 1989, RAWIZWENEHELRERENN. HEEARIGETEZ
XAARK, REREIWRAESRLBRET RER RIS,

4. BANRESTNT AE10 A, FREHEAKKIRY, FEEBDNEBESE
HON) 87T 88 E S BR 7K S 4 18, B T AR SO B ik 317 B8t R 1 B N K RS B o sy 1L B sy
NiE, BEF VK 5.929 F1 1.213kg-ha~tea™!, K3 % 3.850 f1 0.735kg-ha~t.a"1, {HE
H: SIARLREN 5:1, WIRREEDEREEN. WRATSE T, BN EEwE
SWAMIMAER, BHEROTHRERA TS LRER RS —&, BTN EIE S
fhit, WA gE R & B — N EBEENERBLEE, IR EETRRREDLAEERER
e E K P RTERFER (EEV%, 1993, FrifitiEin g o mE, Fgmh
FEYEEHEER ASGANEY TR U RER TR BTN AEEZREIEE, /TR
Ny 278 % i IR R |

5. X EANFIR BN RERT &4, REIENEDS BRATNBEELEN, B
S RS i B /K BOTE RN B R 17, 45 RSB RE W R B B Rk
B E BN o

1) BERAE.PURESH TREERMSIRBB¥, BEEF UKL, 123 T,
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A PRIMARY STUDY ON THE OUTPUT AND INPUT OF
PHOSPHORUS IN 14 CROP FIELDS IN THE HAIHE
RIVER BASIN, NORTH CHINA

Jiang Gao-ming, Huang Yin-xiao, Lin Shun-hua Gao Lei-ming

(Institute of Botany, the Chinese Academy of Sciences, Beijing 100044)

Abstract

1. The average concentration of P in the tissues of the 14 crops of the
Haihe River Basin was 0,127 %, varying from 0.023% to 0.214%. The high-
est P concentration in different organs of the 14 crops was 0.419%, while
the lowest was 0.019%.

2. Of the 14 crops in the Haihe River Basin, Panicum miliaceum had
the highest P output (removal in the harvested parts) from the soil pool, be-
ing 99.758 + 56.935kg+ha~tea"!, followed by Zea mays and Gossypium hirsut-
um. Ipomoea bataras could be considered to be the greatest P contributor to
the soil pool (the returning rate averaging 12.557kgeha"'ea”!, but including
the edible parts), followed by Zea mays and Arachis hypogaea. Most of the

other crops contributed a very small amount of P to the soil, generally less
than 2 kgeha~tsa™l.

3. The fruits of Zea mays, Panicum miliaceum, Arachis hypogaea, Gossy-
pium hirsutum and some others, and the stems or stems plus leaves of Zea
mays, Arachis hypogaca and Ipomoea batatas and so on were the main P out-
put carriers. The low P input rates of most crops grown in the Haihe River
Basin suggested that a largeamount of P was removed with the harvested

parts.
4. The P outputs in the corn fields of different subsidiary river basins of
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the Haihe River Basin were different, in the order. Daqing River Basin>
Chaobai River Basin>>Zhangwei River Basin>Haotuo River Basin>7Yongding
River Basin.

5. Our results show that the P removal by harvested crop parts was 22
times of the P returned, suggesting that if the straw was not returned, gro-
wing Panicum miliaceum, Zea mays and Gossypium hirsutum would result in
P losses of 99.758, 32.661 and 26.591 kgeha™t.a™t, respectively. To maintain
the soil fertility, P fertilization or returning straw to the field are recomm-
‘ended. The farmers, however, have only paid attention to P fertilization,
but have ignored the straw-returning method that is considered to be a very
effective way to recycle not only P, but also other essential elements as
‘well.

Key words Phosphorus, Nutrient cycling, Agricultural crops, Haihe





