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ATE, B WERTRBEROTR

% Rl B £u%,
(R AT EDRAB R G, L, 100085  (HMENSERE, W, 153000 5'/‘3/

H R ERLRESZE-ME. EXAEXI N, P, K ERAKEIFAREREN EB1FE
W, GEENUPZERS, KEx T, EESEG;RAREGES. TRDN, P. KOXERH, £14
EEPp, RN, PAKHZ2ETH. 2R o—2ocm)N 9 AR HBREBERELEEFNER
FEAT. LEEPTHANTEARPNAREREPLHERERITAEEREET. REMEN W
HEX, H&fpd, FRARESFAGEHAEF RIS AUV ERDERTRETHET .

s g8 g ik | g

EHRERRE, HHIREEEEREVRHRIESREL ™ KRRRHSNM, &,
i, REHARELSNRYGIT RTINS sl BERMET ERPRIEET N X
TSRS NER DR BT EHHAEERNAET T HHE - KL R
P2 dm-s 3, E ¥ (Populus x euramericana-Triticum sativum, Zea mays) B R HIE
FHERFESHBS,. SERIBBESH LB SSH 1.3 Thm?, HRMEKE RS0 EHHBE
90%., HAHHEERIA23Y o BAM S EBTENE F TR B MPTIER LikE . &
WP TRE o BERBNASE. RS, 88, HE. A, fhadBEnRiEn
B, ToEEEAE S HMEREE, BSATER, FEhEmERREET I RERE
By feedis .

1 ERGER .

RS T E SRR ESFREH R AR AR XN, A KRR
IRAFE SR, FF I SR, 6°C, EF B TR 678, 5 mm(30445) *, =0 C LR H5272.8
C, =10CHIRK4692.6°C, LB B0, LEEE. BEREYNERNER (EHH
RN, IE R TR), T RERD ., HEHRSBIEREL .

X 8 W MM F R E

Table 1 The Characierlstic of dendrometry factors

e #* 5] I HASE KB 2 THEE THRE KT K il
No.of row 'Distance of be- Distance of row Density Age Average D.B.H B,B.H Size of
spacing  [tween trees (m) spacing (m)  (No./hm?) (@ height () (cm)  (m)  canopy(m)

1 | g 200 X 300 16 &7 5 4.0 18,85 1,85 t.6%%.5
B 200 X 300 16 87 5 15.7 20,27 3,08 2.7x2.7

AZEPHASEHERLSZERGESENEH., T ARFESNTHARELHE,. REGFAR Y
Bk AR BlEARFEH, Eb-—IENH.
FRF 19925 4 H2oB e, SUMT 10025110 4 Al
2B AR NEHR.
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2 HHNEAE
7 1989—1991 £ 3 fEop, MRpILHMX ARG RE, SR HWEM E, BElES
W, FRESNRFRT R RERSBEELDNEH SR, # —-SHFETTERSHE
PR EAG-NE, EXRBELNERTERMIES.
2.1 MELEPHEHRE :
Pty Hw—HEAHEBEEITERRZE, RIENZS N5 MR (5 4AEE R FE S
. l6em, 8 ¥ 15cm, 19%k; 20cm, 304 22cm, 32#; 24cm, 11#%), ZEFESHEERE
SO A PERIHLEE |, F19804R 10 A BeR iR KPR E R, REER R EDBE"ME
# EIEA A EREEE Y TR A4, SRESHEE, ZHEBELXEHRRAH
H, AfRREBERAFERARD HFEZAEICCHBARMEREE, AFNRES 0.2k
HRET105C #HNEERE, USAHATE. FEAMAMNERERE RRSH & v
BRET, . o, SEEHRS ., FBBEIRETEYRESRENEIFARN DT,

T logs=2,207211l0gD —0.75244 r=0,992
Wi logWb=3.36042108D ~ 2,62547% r=0,880
M logh e=2.163601080 - 1.89843 r=10,819
B  loglr=2,585581080 — 2,02364 r=0,891

drps W, MAEREEME D, BHARREE r, HXEE.

FEY  T19894E 6 A (hEMWIRET) MI0A (ERWIKF), EREHFT RN,
B AL M A BIEE A R D EHA 3, 5. 10, 15, 20.40mfit, S BEAFE Imx
1 mEEH24, RHEEIEEREEDE.
2,2 FRERBHIE

W=% 19895, FRGREAANENHLAEREREG-EH2H, T3 A L
HRWHA T HH N EFREREERZ, REPLEEREEYPEBSHRNERERERE R
MMERKHABREEDR, UARKFRNEDERELZERVKNEDRI HRAT, K, B3
BESAERE HEHESFERBU Y SEM HEYE.
2.3 WHEDRMNL

#h FARSY AR RIS PAURRE R 3 A, R 7 AN, A BIHEEMA0.3, 1.2, 4,
10, 15, 20, 40m&k)10 P Imx1m FEAEHWREE, §-PARE 1R, BHETE, £
BUERNAEYTE S, ' '

TS BARARKHETIEVRRE (Ff E#52)1040.5mx 0, 2m#EEJr, T19894F 10
AHFEFT (0 —80cm) £FRZEH, HiHHIL, S TH, HAERMEHRAERE,
2.4 HFEFERMAE i FES, ERER A E ERS R E Y E R ) PR
BEEICNAFRYWEE, F2-0H W 1R GREBIEEANENEFERNHERmE 8 R 86
FAEYULES, REWRTE, RERERANKREDIFEER. ERFEME T 3
SIEBERONZAGH TERE &,
2,6 PERD. ZB0R R SE i 0 &

e GdtEPREARIEE 2 A MS- 1 AFER (HERNSES TR,
BRKEREHITEL.
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HEFBEWNE EHERALCHEAHEERGCHBEER 2 MS-18HE R, 8%
PR S 347 R,

LR EEI1EWMEE L, SREENNNEIRRERBEBSERT -, &
BlEEWT £, FREAREENTERGEEE Y, SREREHTEN,

2,68 BIEN AT G K 4 BT AR SR AR

BEAR SHHES A REIRGHT, HASEEYESEQESL, SEYERLE), B
Jr80emil, B HEACHEFRHITIE .

S EFRALRHE T, % 0—20, 20—40, 40—60, 60—80 cm R IEY,, M
WELPEEFE, REFHPFRE - LHEFExIEFAXFHEE, RUTEREERERT
#ZN, P, Kgagg",

2.7 EFITEIESHT

FAFHBUERED, BARMS LS, 8 R T 0 oy e B b a i Y,
3 ERSaF
3.1 ®EYULHEPEFCEN.P KM T

HENEPHESHEYBERESFLRERETNEEVEE, THEEPER TENE
FREER A EERENEREP A A ARENE R EWER S EER Y,

SENEGIEDW2ZH. M, EXRIEBEPLEN, P, KpsgELE 2,

22 HPIAAPN,. P. KERHAER (meg/2
Table 2 Contenis of N,P and K in orgens of the plents

T W22 Populus x ewramericaha HE  Triticum sativum | . EX¥ Jea mays
Elements | © - S 1y fht # 2 ® ® ®x 2 0w it HE
Trunk Branch Living Litter Root | Stem Leaf Root Seed | Stem Leaf HRoot Seed
| leaf  leaf l o o
N ] 0.422 9.548 9.907 5,100 4,998 | 4.834 5.125 5,714 18,438 | 4,798 7,106 7,424 16,188
P 0.297 0,611 1,004 0,200 1,931 0.884 1,123 0.934 4,145 | 0,934 1.93% 0,917 3,742
K [0.809 2,043 4,752 1.960 35,104 8,121 6,754 7.486 6.188 | 13,178 13,480 12,925 3,234

MFE 2GR, EYSEE T NIKMEBEN P ERSES. MG S5 ESSE
Rt BB MNHK, Bl ZHENTEEN, P, K e 2S8R TRKA S ER
H(1.2%), NEJSBRBMES x107%ug/8) . T b (IR ETEINMEE AR % & WE
HERREWERFHEEF. 2L BRENY SREARTHEB S AL EWA T LS
Bz —.

8.1.1 HEMAFEYERAEAN, P, KEBENMSTER BE0E8S0 %3,

MFE3 AL, NEEWASPHREABRE, P4, 81, K 1,355, Edig
Yy EE TR BT DL B, (E el R A s A e N R SK R A, R TLIE S, TP
NPEEERHIEMERERMNEZEESE,

3.1.2 BHERPFE#TEN, P, KMNFEBHBEREEYEBE NN T2 OEBKRE
MEFHEEIEREERSEETEZT0OLE 4)

REMEAEPHASTOFRER SHYSSETHN. P, K58, THEEEpES

BN, P, K ®FEBKBE(L£S5),
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® 3 BERXANHEASNEMREN. P. KTREHAPEBRNPHREESF (kg/hm?)
Tabie 3 Sianding hiomass,sccumulation and distribution of N.P and K in
organs of planis

W * #H#A Wood plant Y, FEA)Crop
F 54 rf ] A = Rt i ] ¥ At &
Etements | mynk Branch Leaf Root Tatal | Stem Leaf Root  Seed  Total  Sum
AEELEHE 3035,1 1720.8 21,7 6H51.4 5569{8605.3 6450 2180 12499.1 28684,4 34253.4
Standing bio- (18,257 {83.75) (100}
mMass
N 1,272 8,107 2,bB3 . T60 12, T2Z(41,T13 33.730 15,34 213,022 304,714 317,436 ¢
(4,0) (9E,0) {100)
P 1,180 1,667  D.256 1.0TL 4,081| T.460 B8.81% 2_034 48746 66,856 70,617
(5.72) (94,21 (133) .
K 2,754 31,507 1,238 2_817 10.316)87.244 64,33 26,474 58,388 225,436 235,768
(4.38) (95,623 {100}

e ZHESHYEFHIH %, The number contained in parentheses is percentage.
x4 BRAESASNEEER (kg/hm?)

Table 4 Annual vpinke amount of plangs in community

M g #*+ Wood plant* EWOME, EX) Crop
F H Ly ;-] it = Ly ;] 7% i &t

Item. Trunk Branch Leaf Foot TotalStem Leaf oot Seed  Total Sum
EPLERE 781 sgl 250,71 IBT  1758,7|%00.3 G444 2113.66 12449,1 28806.06 30386,66
Annual net increment
FEHFR [ 3 10,3 o 13,3 5 6 66,44 ¢ TT.44 80,74
Annual return
£ R R 161 564 261 167 1773 18605,3 G450 2180 12446, 1 28684,4 30457 40
Annual uptake

4

» JHWE, FitER. Blossomn and fruit not consider.

5 HMEBREDN, P, KNEREREXSE (kg/hm?-a)
Tabla 5 Annuai upiske and distribution of N.P and K
in organs of plants

sk #%& Wood plant EREWOPE. EX) Crop it
F # T TS = H " 5% A

Elements | wpynk Branch lLeaf Root Total | Stem Leaf  Root  Seed  Total Sum
N | 0.320 2,000 2,560 0,760 5,73 41,713 33,739 156,340 213,922 204,714 | 310,442 [

{1.86) (68,157 {100}

15 0.311 0,568 0,274 0,319 1,473 T.460 B.B13 2,034 48,746 B6,BSG 68,329
(?.16) (87,84 (100} -

K 0,764 1.340 1.376 0,866 4,365 87.244 54,330 25 474 58.388 225,436 | 229,801

(4,9 (98,1} (Len)

E: EPRESHESHIE S %. The number contained in parernhese is percentage.

Bz 5 o], EEESINEPLU L RN, P, KiSSER& E 55 3120 310,444, 68,329,
229,801kg/hm* a, Mo #EN: 2184 1,05%, f/EW 5 98.16% P, b2 42,16},
FRAEYR 97,842 Ko @2t 1,900, RIEHG 98.1%: . SFMWFERARM{FEER
Gatibh, HOFR A B W BT G BRI N EE Y
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3.2 WBWER R R
HEMERTAESR TR EMEFOEERTY, SEVAGFERARRELRGEES
B, MESEBRENIATHE., BFEREREEEETNMMN. EEHES, SUESE
Bl DEHEREEN. B, RESTERETS.
3.2.1 ERTEEREYLIORER WaoWSREHze .
x5 EXHERENETRAARER (kg/hm?)

Table 8 Accumulation of nuirfent elements in litter

2 ok o A fefedy 3, EX) Crop } P
_ E> B F it |
Elaments Litter Stem Leaf Root Tota | Sum
N ‘ 3.78 ? 7.00 21,91 28,93 12,69
P i 0,68 ; z,29 5,18 T.4B 8.18
K ‘ 1.86 10,64 18,32 48,88 48,71

m#E 6 N, WMEPEPEHTE, N, P. K@ £ B 4 3 b 32,69, 8,16, 48,71
kg/hm?, HipMoA N 511,5% ,P8,3% , K3.8%; NiEdh. NLHS8s.5%, PE1.7%.
K596,2% .

3.2,2 Bwx#E NP, K WEREE RHWFRLEZANTHAZFEZERE SHERTE
B AR BT R R ). RO AR BB FE S S, TN ML SR, [H AR DS
R R EERER (U T).

7 HWRTEN, P, KWEHERRFEER (hs/hm? - a)

Table 7 Annual litter fall and returns of nutrent elements

5 %* £H#FR  Annual Litter fall amount FRTER FHiLFE

R
Elements | . A CHE, &, B AERENARS Ui A | Srausl Retum
Litter of branch.Leaf.root  Stem,Leaf.Boot Other(Herb} Tbtal return rate(%)

N 2,61 20,08 1,88 24,95 15,8 5,08
|

P ; 0,26 2.8 0,83 3.78 2,10 3,1

K | 1,28 32,43 0,25 33,08 24,21 10,5

Annual return

X 160%
Annual uptake o

* Annua' return rate=

RETHL, ZRERESTEN. P.KAEMER >4, 24,35,3.79,33,06kg/hm?®-a,
HpfAnEn N §10.7%, P& 6.9%, K 3.8%, ®RIEMEES N L 82,5%, P&
76.5%, K595.5% . ¥ FHE$ASHENEFNYE,02%, P¥3.1%. K#10.5% .
3.3 HMEGEFETEMIT

THEEREEREEOEERGE, CEEPES EFARAERSERTENER
¥, BAHESE I EEREZTEN, P, KGR, SRLES .

B8 WL, EFTHEN, P, K ¥ TELEEE (0 —20em) kL, #95EH
(0 —80cm)N#40%, P31,3%, K3¥h27%.

THEPEFTEN, P, K®E KEHHHELHEL, SEELHHELEFZ,
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22 tWEIEETELER (2/mD

Table 3 Accumulstion of nugripnt glpments in soil-stock

+REE N | P i K

Soil degree o +i ok = | Hak E¥ Huk

depth (cm) |Total amount Available Total amount Available [Total amount Available

o amount samount ! amournt

0 —20 ’ 106 14,5 114,81 8.28 192,00 16,88
20-—80a 178,56 22,131 232,77 18,28 287,49 48,01
9 --80 ‘ 285,58 98,81 347.38 36,54 480, 48 62,87
By Eh¥ETH s ALMBE G UESRS .2, 1.5, 5, 19, 20mib)ETHM. The number in table is i

average value af ¥ ve profiles of m0il.,

i EZXZR  (ur/a)
Content cof elements
6 5 1 1.5 2
. i
=EY
e
T 2|”-.
2,0 = -g_
q".;‘ ___..P{x IO:? Lo
FERTE 3 WL O DR N{x j0¢} P
wE TN ——=Nix 1ot E‘m
"3 = I EF
Pix 10*) WSl
T +5
[75]
§ t : : ) st VX1 P(x 10?) /}{ma'>
v 10 5 ] 25 ) ® 10
Dy uﬁﬂ‘”ﬁﬂ {m) N(x 107 \\;——folﬂ')
stance apart farest belt P(x 10%)
Bl 1 HHETEATSARR . Blz EXTREESHHDP
Fig.i Horizontal distribution of nuirient ele- Fig.2 Verticel dietribution of nutrient cle-
menis in the soil ments In the soil

H: TRIERTEOTRE, B2 R,
The line 18 available amount of element, the dash line is total amount of element.

3.4 BEASMHSEREFTERI N
EHFEFRLEN. P, KWFEHFIRG, TLATENTREE., REE. IR K3
PERERTENSRZAEHEXRRRUBENRERE., AIHABMERR s,
SITERRE .

I BEANNTENSEEYN. HA 3.8 REAEHTEESHSMHT
R0 S R M (1989) = ; — -
Table 3 Absorption,utllization and cycling ’ﬁﬁmﬁ‘%m% N. P, K E&4 .
coelficiant of nutrient elpment 4} H‘{Jﬁ’:ﬁﬁ;ﬁﬁs Eﬁﬁﬂ(&ﬁl@ 3.
T & e HAKE | AFEK 3.8 WENEZTRNERESRR
Elements Absorpti Ultilizati i} o e o
Absorption. Ultilizetion - Cycling R RGBT LR AT,
— o ews  eom FEFE. HORFSEE AR, HEnEL%
P 0.02 0,76 0.056 HA T M54, MEBEAS AR - EH
K 0, 0047 0.88 a.15 ﬁﬁfﬁ%*&ﬁ;ﬁm%(}l\%{lu)l gﬁﬁ:ﬁ
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¥ 2R (kg/hmY)
Content of elements

400

0=

K
-
488 .48

Bms N, P. KEMRASIS B SS
Fig.3 The distribution of N,P and K in parts of comrounity
. P @SS E plant-stock, L R E#MHEE Litter-siock, S L3 e Soil-stock

FEWREBRENETS, RATANDREEEFELEERTRE RN (EZUEE

10 BREARNTREEPIRRA (kg/hm? - a)

Table 10 Annuul loput-output of nutrient

elempntsin community

W H N P K
[tem

R & Precipitation 3.0 0.6 3.65

A BT Seed 5.1 0.8 1.9

Input Wk Irrigation 1,7 2.5 13,4
d+#t Total | 18,8 3.9 1B.B5
#fEH Crop 284,58 83.93 190, B2
H ¥ % Stream water| .14 1.04 2,50
Output 4 # Total 285,72 84,97 193,32
RERR R 268, 82 81,07 174,47

Sarstem lose

e A .

H10E ATV, 2 RELFELIBFEH 3R IC
# N, P, K #¥idE5BI%: 266.92,
61,07, 174,.47kg/hm? « a, A KHF
SRR SEHEWH S WA T
BRE(R, BHESEE®RL, —FTHERE
FREWRAREYRTFHEE, 5—FH
B & B kAT 0 AR PR 4 3R O SR e B .
RE RS 3o P IR B, W ER
% RYSE M IR &, Bp : N5 266, 92kg /hmea,
P % 61.07 kg/hm?*-a, K 3 174.4
kg/hm? . a,
3.7 WENEFTEN, P. KH{ER

LR, 2T DEG-NE, IXBEXRAERTEN, P, KWEFRREE (F
4) HE L AL, BETE NTIPRASHR, KLV, EEYESENEYE S TE
N, P. KR AR, E+-HEFEFUN, #EPMERKHEE£5H,

4 ¥ip

4.1 RV RED ZH-/NE . ERBERMAEY L, SEUERNBERFERBWE R
RN, P, K. [Hit, ARFRErish B4 g N, P, K BEP RSEHES0E B
SRR K REEYAE TR
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7 3.0.0.6, 3.55

o — o ———— e — —

e e e e m e

I Aata s LW
® BEER

299, 67.8. 2057

@ FRE K,
296.3.66.9. 201.4

<,
WG,

BNZ,
*

O WS E

b ok 2
3.7, B2, 457

SRR
24.4. 3.8 34

RESTI?&V 5.6,2.0.24.2 *

® LMERE

2. 29563474, 48318

h AX@. 368,265 629

&F
SYm
¥
FEABRM
Inputt:«yl:ill?'c\gleI
213 43 190 |
|
| | HEriE 5 i F RS =
i SEF Lt
t8, 3.1, 28.1 K7,
: ﬂ 1 Dtake
! G.I.Z.tl, 4
! 001, 0.8
1! 11,001, &

B 4 BP0 OT K M AR R R R W (kg /)

Fig.4 The cycling of nutrient elemenis in community

I R . e Y il

| SR 4
Dutput by erop
—— e i

| 2848, 63.9.151

/ EME
Stream water
114, 14, 25

i BPEFEAN, P, K. The number in figure are N, P and K respestively,
OAbove ground of planis @Storing amount PAnnual uptake @Litter-Stock
B Annual litter @:Soil-stock MAvailable amount §Below ground of plants,

4.2 WHEASASERE, TtEPHEAN ENFEYEPCHE N, P, KBEERR, &
TIEER R ERAN, R P HSEBFKEEETR. SR HERMHENAPESHE, K

HEAF

4,3 THEXFZ0—2mNHEBEMMRGEHEREENEEREBET. LREFFR
Nf#®P MERERHPEBEREARKEENEERERT.
44 BEETHEIEEMESEENN266.92, Ply6l.07, KHN174,47kg/hm? « a,

4.5 BESEEEN, P.K fiRWELS AR 0,11, 0,02 & 0,0047, FIRA B H :
Y72 0,98, 0,76F10.98, {EERFEELBIN: 0.078, 0,055%0,15., JARFEL UK. 5.02%,

3.1%10,5% o

[2] Nair P K R. Agroforesiry Systemns in the tropic , kluwer Academic publishers, The Nether

lands, 1989, 55—106
C31) ¥, 5 TREMEERLENEA, AREAESEES AT Lo R, Rk hi fd, 1938, 40

—53.

2 F X W
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CYCLES OF NITROGEN, PHOSPHORUS AND KALIUM
AS THE NUTRIENT ELEMENTS IN AN AGRO-
FORESTRY ECOSYSTEM OF THE POPU-
LUS/EURAMERICANA-TRITICUM SATIVUM

~ZEA MAYS COMMUNITY-TYPE
Wu Gang Feng Zong-Wei

(Research Center for Eco-Environmental Sciences, Academin Sini::a.Beijing,mueas)
Qin Yi-Zhe
(Agricoltural Committee of Xinxiong County,Henrgn Prince, 453000)

A study on the cycles of niti-ogen, phosphorus and kalium as the
nutrient elaments was carried out in an agro-forestry ecosystem of the
Populun{Euremericana-Triticum sctivum-Zea meys community-type, It was
found that in these cycles, in terms of the whole community,N and P have
a deficit and K is kept basically balanced,Bach of N,P and K is accumula-
ted in both the plant stock and the litter stock, while having a deficit in
the soil stock, N, P and K have the accumulations of 317,436, 70,917 and
235.758 kg/hm?*, respectively in the plant stock, the annual uptakes of
310,444, 68,329 and 229, 801kg /hm?*-a,respectively,and the annual amounts of
24,35 3,79and33,96kg/hm?- a,respecirvely,in litter, N,P and K which are stored
in the depth of 0 to 80em of soil have the amounts of 285,56,347.38 and 489, 48
g/m?,respectively, of which 36,81, 26,54 and 62,872 /m?,respectively, are avai-
lable to the plants, Thus,N,P and K have the annuel return rates of 5,02,
3.1 and 10,5% , respectively, the absorption coefficients of 0.11, 0,02 and
0,0047,respectively,the utilization coefficients of 0.98, 0,76 and 0,98, respec-
tively,and the cycle coefficients of 0,078,0,055 and 0.15, respectively,

Key words: nitrogen, phosphorus, kalium, cycle: of nutirient elements,
agro~forestry ecosystem,
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