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Abstract; The jujube/crop intercropping ecosystem ( JIE) is an important pattern of agro-forestry and distributed widely in
North China. The researches are still lacking in the spatial variation of crop yield, nitrogen (N) and phosphorus (P)
uptake and apparent loss within JIE. In order to understand the spatial heterogeneity of the intercropping ecosystem, the
experiment were carried out at village Dashujin, Nanpi County, Hebei Province during 2005 —2006. The soil and plant
samples were collected from different site in JIE, i.e. 0.25, 1,2, 3, 4.5 m and 6.5 m away from the jujube row. And
these parameters of the JIE were also compared with the ones in jujube mono-cropping ecosystem ( JME) and farmland
ecosystem (FE). The results showed that there was an evident horizontal variation of crop yield in JIE. The crop yield

decreased obviously closing to jujube row. Compared with FE, there was an 11.4% and 39.9% decrease, respectively, in
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the grain yield of wheat and maize in JIE. However, the whole JIE increased the land using efficiency. The horizontal
variation of N and P uptake was apparent in JIE. And there was a significant positive relationship between crop dry matter
production with N and P uptake ( P <0.01) in JIE. The order of the quantity of N uptake was JIE > JME > FE and for P it
was in the order of FE > JIE > JME. The results also showed that in JIE the N and P apparent loss varied with the distance
from the row of jujube trees. The highest value of N and P apparent loss was located at 0. 25m away from the jujube. From
6.5m to 2m away from the jujube, N and P apparent loss decreased mildly. The order of the quantity of N and P apparent
loss was JME > FE > JIE. JIE increased land using efficiency and decreased N and P apparent loss in the study area. But it

was an ecosystem with great spatial heterogeneity, which required adjusting the field management to the different area

in JIE.

Key Words: jujube/crop intercropping ecosystem; nutrient uptake; nutrient apparent loss; spatial heterogeneity

HORAER 5 ESRGE R ( Ziziphus jujuba Mill) H/NEUG 85 78 B /A RO YR EASEEE oK
TEBMEER, EREBIRNEE, CRIRETENRKAERE SESRAERZ -, B Rl7E4d
BEITEHOE,ERR . TRESAB HRAMHR N ESHEER T EE T AEERNESEXY , #iAX
TRESERREMT KEBIS, FEED TR EYEMAERED > BERESEH FPEIER /IR E
ABHMSHHEEFE ", T T ORISR R M RGP 504 2= 6 F 5 208 5k 5 T I B9
At AHGE . ASCESHREREMEE LR RENTRET N FAFHE SRR K F EHR = 254, 2
BRI E R G R = E R AMREE , O R E R R T S S BRI A R M RER.

1 #R5HZE
1.1 B XERFHMRESRE

BE T 2005—2006 4EAETH L4 B L B KRS #EAT. B X B BRA 1 T REXNSUE, F LK E
550.0mm(74% 53R 7E 6 ~8 Rp) , A 7R R & 2138. 6mm 4EHS[IRE 12.3C, AW EH 3 MAEXRAH
055, BP : AR 18] 4 ( Jujube/crop intercropping ecosystem, JIE) | 3 4% B 4E ( Jujube monocropping ecosystem,
JME) 1% F 478 2 45 (Farmland ecosystem, FE) o 3 # REE S PP BT H 8T 20a, HRBMEES RAH
$E 15m, R TEEAL [ FiE , BRAREE 3m, RORBIVEVEY /N2 ( Triticum aestivum L. ) f1E K (Zea mays L. ) ,
INZE R A R 8 £-,2005 4E 10 F 9 H¥EFRF,2006 4E 6 F 10 H W ER, #& & 270kg hm > | FEHHJFE 1. 15m,
/NEATHE 15cm, T KEFFONAE 058, F 2006 426 H 14 HIEFF,9 A 22 B, #BE 37. Skg hm ™, T KA
BE 2.2m, £ RATHE 60cm, #REE 25cm, AR AR R ARG RATR LI B, 775E 4m, #REE 3m, RHEAESRA
RN -FAR—AETR, RIZ T B X B A TR & R ROREEEY

TERAESRGH, ERRERER . ERPIEERRG S, 78R EER W17 RIFRRE] 43 5% B R
Mo TREEEARRAED , LW FELT A F BB A B RS, BAEh: BEER 0.25.1.2.3.4. 5Sm I
6.5m,\E 3K,

1.2 HEEsEHE

(DAWEEESESRAEEREHR F/DEBMHX A, T 2005 4 10 A 6 H ifi i 450kg hm ™ —
(N18,P46) fRELAE , 2006 4E 4 F 8 HiB i 450kg hm R & (N46.4) , 2006 4E 6 F 14 B E KB X NIEH
150kg hm > —4%, 300kg hm 2[R &, B 7E 2006 4E 4 B 10 HIBIE, GHE/H 1. 1kg & FIE(N13, P15,
K12)0.55kg JRE . HEIR 30cm, Jfi F s A7 REEHR 0. 5m BRI,

Q) ERAERBEHE  F2006 424 A 10 H #1722 GE, AN EX W ABE/EE, HE
30cm, FAREMHEA 1. Lkg TRL R 0. 55kg JREK .

G)REAEBREIEREI 2005 4F 10 A 6 HF/NEHBFIRTMH 450kg hm ~* 42 {45 HE, 2006 4F 4 A
8 HiBNE 450kg hm R &, FAKIBFIIMEH 150kg hm > —4%, 300kg hm 7[R &,
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1.3 HRRESLH

F2005 4210 J 2 H(EKRWERIG) 2006 4£6 B 11 H (/MNEWERE) X9 B 24 H(ERBERE) . EEFK
PSR, T RS BERE, I# 0 ~20cm .20 ~40cm . 40 ~60cm. 60 ~ 100cm F1 100 ~150cm 435 R
£, IHEXTHEEN 2R . 2H3 &,

FERRFE B ZEAE DL AE A R B R e /DNE MR 1m U7, EREFEMLP 5 MK EH S WMEK, DNEER
(Root, R) \ZE(Stem, S) .M (Leaf, L) FIFFRL( Grain, G)&FaxE 2 JF, EARIEMR 2 M 3 %h ( Comncob, C)F
HRSEHEEATMTHRETETYRRER., 26 EHTHEE2R . 2BIENE,

ERHE YR E RN SRR AT HE A, R BN AR Z B A B R AER KRR
B/ RMNHE , B LR TE, TTEER la TYRAE=E, MERERR 5 E
MR ENEFEMER 2SR, F, 8 THERIRAME RS W TSR B 4 S BIR IR, 728
RIEERSGH A R EEE S B TEEMMMEIT 1.2.34m &, A7 FERFAETIZRK 1. 5m, ¥ 1. 5m |
B, MELAHEEMBHKEMER, HEXNMIFANBHA Bk, FERBIN—RBR(EHRZ >
1.0cm) \ =R (0. 1lem < B2 <1.0em) MIZHK R (ER <0. lem) , ZHAR XFRE AR , A HEF RS2 BT
B AAJE IR IR A5 I _b AR AR B B AR TE AR , 1 L B e RV S A IR i s 2 B AT 23 (BI 40 Bic
1.4 MEFE

(HARFENE TEAEEERSESBATREHTUE" . k2RSS ENES K 1992 4£
Johnes FrEEHEAT S

Q)&BmFENE TIEHLLEPESEM HCIO,-H,SO HZ& , HEP L AKRNIE, MRS 8N
PUREILEENE" . KBS ENES K Johnes kT,

1.5 HdEath

F¥4rFR WK ( Nutrient apparent loss, N, ) fKRIEFR-FEEE AR (1) H5E:

N,=TNy +N.+N,+N,-N, - TNy (1)

FH TNy FT TN 4351 2005 12006 4 F KRS 0 ~ 150cm +1EH|E FH48 (TN,TP) ,N, N1 N4>
FIAKERE PR KA AR NP & N, Rk 3R NP &,

2 ZR5H5%H
2.1 FREMEEAERRGEEEY - &S BEF 0T

AT ETXNERAEAES RAAHE S HETT L, A CH R IAE RGN A R S S8R S ki

BESRIE N I’ BRURHEIE. NE 1.E2 WA, EOREEE LS RET, AEEY =& (7=
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Fig. 1 Horizontal variety of wheat yield in jujube/crop intercropping Fig. 2 Horizontal variety of maize yield in jujube/crop intercropping

system system
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BES&RTR)FENBN=HEZRE, MEMEKRN ™ EHMEEE STRFEITER K%/ D 2HH T 8
e, BRI FEAT R , 7 B T R, HlinmIfE/NELE WEE TR AT 6. Sm B 3m ) 3. 5Sm JEH
P Y7 BREAR 3049 kg hm ™, 25 7= BEAIR 1076 kg hm ™", TiZE NEE R FIEAT 3m 2] 1m ) 2m {EEIP 4
Y7 BEARIRRE X 2] 9170 kg hm ™, B P= BFFARIRRE X F) 4225 kg hm ™2,

ME L 2 3R] RUR B, NS TR B A AT 4. Sm fEEI Y, EOK7E 6. Sm LN FEE S8R TR
i, AV BHNEH BRI BEREM. &I AR B TR BB E R TR/ R MHa e
2.2 EREERSESREFSAAZERZEREI T
2.2.1 [AME/NZERIK NP 262 50

FERNREERGE S, /DERW NP WEGEHH AR = MZRE (B 3, B 4) . HIENEXT NP R
BFREE SAWAETTEE B A48/ T R BE I T RS, HAEBE R A AEAT 4. Sm JEE R B &
Ko XSRMERGH/DELEY =R H 2R EEF AL (=R 5% N &7 R =0.956"" , =& 5K P
Bia R =0.922"") , RHARWENZE R NP BEBZ/NENEYT=RIRE, X5EORIAMEEHRIR/DER
NP EFEEFABERARK,
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Fig. 3  Horizontal variety of N uptake by wheat in jujube/crop Fig. 4 Horizontal variety of P uptake by wheat in jujube/crop

intercropping system intercropping system

P 3. 4 dT L, NERPRIT NP I Stk NP FIERH AR E 58 R FETEERE BN R
HEE A HNAAE S, BB 7E S i a B PR B X, /N E R N P B SR YR R T PRI R o
2.2.2 [AEERTH NP 78] 2 574

ME 5. & 6 FTLLEN , REERSGE S, TARK NP 2EU 2B BRI Z R, BHSEEEXK
HYFERZ MUFEERBEMRXE(F=REER N &R R =0.954"" ,F=R& 5K P &/ R* =0.883"") , 5
FURFIIELT 6. Sm B9RE R L 4. Sm B BRI N B8 BEWFER, TRk P BNRA B& 2R, RITEH
SFTRIVEE KR N E R0 AR B 2 T X oK P B R,
2.2.3 |EMERRRIL NP 2 H] 2 5

B ERREERE PIEBEIE AR, AP B R R R AKF 75w 2R TR AT
3m FTE R P, AR08 2530 TR O IR AU AR B B T AR R R IRl NP B AT = IR 4 B, 85 R NI 7 frso R 7
ALVE S, BARERX N BRI ZT KT X P R, ERRT NP F R e B i A 7] B 504, By
e NP 35531 T8 B 25 W BE A% 3m JE Y, 4 ) 2 BE R FPALAT 2m YE RN, HLDABERAT 2m bR E &
R ARTEFE AT 4m AL NP 818/ X 5 EEEYIRI NP # 2 (B 28 AL R E AP AH I, T B 2ORR [B] 4
ARG TER A 13857 00 AR S R B AME
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2.3 EREERESESREF UMK R EF Mot

AT T AT ERIERAE RER P RUBRZMEZRE(E 8) . AIE 8 TTLIE i, 72T MRIE
EESESRENI NP ZURKEBFEH B EHEZF M, BETRMET0.25m 4 N.P WA ER
K, 1hm” 0.25m B S ARKREH b NP R WK B 515 F] 1148 kg hm 1 327kg hm ™, BEH FHEE M
B ERRUBKE, HERET NP R KE B AME D B H BB AR FFETT 2m A Im &b, N FEBRAR
FPIEAT 6. 5m B 2m FEEIN , P 7EEER R FAET 6. 5m B 1m EEN , B8 5 R MIEATEER 45/ , R K &
AREEH S RN, ZEEN P RIRBEA BEER, MEEHFET 2m 408 N WL 2 B &K
TR AFETT 6. 5m.4. Sm Al 1m 9 N RUBK R HHETRENERENE, 5 P AL, N RIWHEK
B AR B,

M 8 BT UE H A RESH R N ZURARBEE KT P R KR, FX8 PRUBKE
i 3.38 £, RUATEZ AR BEIEEVKF TN MR KR TRAERER E B F o RUAREE KX, X
A5 N EMER B KRR N R EMIERESR X,
2.4 BEEASRGE B SR 0RIE FRB KRB

MEI1TLUEH, SRBESRGEH W, TREERGE/DE M ERBRIB, 257 &0 5K
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11.4% 39.9% . LasrtilE 1.2 fiZk 1 WTRUR B, AR/ N2 A A B RS X 500 X, W& 7 FR R A TR
RIFPEAT 3m 4b, WA SRR A EREE RGNS RIS, X 52HKE" BAE HIEREERS
/NSRBI T L TRIAE /NG T B ORIl 7 B e o o2 5 BE R R AR AT 2m 71 4m 95RO B 52
HARGAEY IR 2R TR EN EERE, ALY BMEH ™ & BT ARRITRE/E
AL 1M Y& . (Land Equivalent Ratio, LER) 7350y 1. 11 f1 1. 14, SEBIAURREME BARRENG T AP 71 4=
Y=g Raf &, AR REN DA HEYUBREER

£1 FREESHEESREFTBILE (kg hm?)
Table1 Comparison of yield between Jujube/crop intercropping and monocropping systems

R4 A7 & Dry matter production ZF =R’ Grain yield

Cropping system /N3 Wheat F K Maize  Jujube /N3E Wheat F K Maize T Jujube
JIE 11717.1 10148.2 8230.2 5152.6 4644.5 6923.5
FE 12217.6 17704.9 — 5815.4 7733.3 —
JME — — 21806.0 — — 16776.7

2 RBREESBEESRE TS REMRPIERL LB (kg hm %)
Table 2 Comparison of N and P uptake, and soil N and P apparent loss between Jujube/crop intercropping and monocropping systems

E320 T3 TN B4k T3 TP Bk R N & RGP & N W% P R %
Cropping system  Change of soil TN  Change of soil TP N uptake P uptake N apparent lose P apparent lose
JIE -48.9(35.0)* 181.4(5.0)*® 353.6(8.9) 45.9(1.8) 214.0(42.3) 59.2(5.71)
FE -62.8(35.1)* 162.4(15.9)* 318.2(7.9) 46.4(3.0) 222.3(44.0) 67.9(16.5)
JME -252.4(39.4)" 21.6(15.5)" 343.1(34.1) 37.9(3.3) 258.5(64.6) 78.4(14.4)

3PAERRGML, RMEERLER N BRR,KHESRER P 25K, THAERRERE NP &5
MRFE2) o MNP RUMBKERE , AW HEMERE NP RUBRKERK, RAESRERUBRKERT,
TR EAE S RETNB R B B/, R BEFE LT 0 PR ANR A F7 0 2 MR R T A — 5

+3 TN TP ZE 4L B R 2006 4 T KRS 0 ~ 150cm + 29 TN TP & HE3FF 2005 4F FKMIR G 1Y
M, AR TN TP LR OURE ,3 F R 135 TP #A BTN, T TN MUBIREAG, 55 5 2 W AR R G,
T3 TN FREECR, U Bt il X, Ak it AR AR T 13 N R
3 4ig

FEARBFE X, ZBEAMEE R AR R AR AURE, ERERGRER, AENEMEX™E
AW BRI RZRE, BS5REAESRGEMN LRIy, Kb RN 7 B X 50 X, E
LA T HEE R RAEAT 3m AL, T R/E ERFE A RERI R BB

REER R SA 3t HEF AR FER BRI R Z 70, RN EERENE NP ZRURAE BE
BB ERZR . MRV RGO R KR BT 1 % P B B, X R i 17 2538 X S
LA FR P VAR SR, R R N FWB R EREH B AR, D B ol — 3R AL 0 8 Ui AL ;
B B R AL T AR AR B TR BRA P O EAE A SR A B o TN T EE R R AT 3m B Lm VR, 7 LAY
e B R Oy EREE B AR, W LUER TR XS N BB A R Y S BL R A (R A A e i b 2 A Tl
&, BRI EEEGTRRAPR.
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