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Nitrogen Uptake and Residual Effect of Different Summer Monocropping and Intercropping Patterns in Dry
Farming Area in the North China Plain

ZHANG Yi-tao, LIU Hong—bin, ZHANG Ji-zong", ZHAI Li-mei, LEI Qiu-liang, YIN Chang—bin

(Ministry of Agriculture Key Laboratory of Crop Nutrition and Fertilization/Institute of Agricultural Resources and Regional Planning, CAAS,
Beijing 100081, China)

Abstract:In order to screen a summer planting pattern which could not only reduce the soil NO;—N residue content but also provide obvious
economic benefits in North China Plain, a field contrast experiment of different single intercropping was conducted in Xushui County ,Hebei
Province. The results showed that corn soybean intercropping got the highest nitrogen uptake rate, and could reduce the soil NO;—N residue
content evidently, obtain better economic benefits at the same time. Moreover, this treatment got the land equivalent ratio of more than 1, had
a good effect in increasing the aftercrop winter wheat grain yields, straw yields and nitrogen uptake. Compared with the traditional monocrop—
ping corn, corn soybean intercropping reduced the soil NO;—N residue content of 0~200 cm by 56.66 kg +hm™, raised the total nitrogen up—
take rate by 6.17 kg-hm™, and increased got economic benefits by 2 054.62 Yuan -hm=. Additionglly, the aftercrop wheat grain yields, straw
yields and nitrogen uptake rate under this treatment were enhanced by 197 kg-hm™, 673 kg-hm™, 5.91 kg-hm™, respectively.

Keywords : monocropping; intercropping; nitrogen uptake; NO;—N residue; economic benefit; aftercrop
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1.1 #hHk7H

RIS IR AL oK B AT £ FIsEEH 2 X
Hi bt 45 38°09~39°09, 22 115°19~115°46, & K fiki
PR, UZsr B LR R, BARASE R, F
SRR 11.9 C,FE TR T 184 d, FFHFEK &
546.9 mm, ¢ H BB E0F34 2 744.9 h, 138015
+, g AR LR 1,
1.2 Bt

RIS IRE 5 MPREANE : FORBAE K 84E .40
INEBRAE FRKERHE(EX | KE)FMERLNE
EVECEXK | 2/h8), B 3 IRER , FENLX A
HED , BIEVEMBOR G FE R AR B/ N IX. AR SRk FiE
ZINEZ o B BAEAL /N A 25 m, FE 7 m, N 175
m?, [A]EAL /N X K 25 m, FE 9 m, HFH 225 m?, /)N
X [ H IR . FOKRBAER R R/AMTRIME T =, K
ATHE 80 cm, /MTHE 50 em, BREE 25 cm; K E HAE 41
NG BAERR I EATIEAE , R 2ATER 35 cm, 21/
SATEE 30 cm, BREE K 20 em, [BIVER F SRR T
R, BN AHE 3 NFEREA 3 DERE ,
HEF , MR B E KRS 5 BRI A BE 20 om; £OK

2%
TETE 1.8 m, FTAREE I B 5 AR ; E281E 98 0.8 m,
7B 27 em, BB 20 cm; /pEFTEE 15 em,

BT A BRI AR AT , A HEFEAS [ e At
NEEArHIA, EKEAR (N)225 kg-hm™, 2k
(P205)75 kg . hm%\gg%qa (Ky0)75 kg *hm?, ;E\:':F' ﬁﬂﬂﬁf
FEAE R O BB AE=1:1 230 ; S2RK A (N)
45 kg -hm= 4l (P,05)75 kg -hm2 4588 (K,0)75 kg
hm?, 2 EREEAEIE A ; /N FELE R (N)225 kg-hm™ 4
B (P,05)75 kg hm? 4fi4H (K,0)75 kg-hm2, H:FH &R
FEFNE AT BB AE=1:1 537t ; B PR IC B . TR K
5. 4/NEHTE 2010 4E 6 A 21 HIER AMEW#EFE
FEWE 1R, B S a) B, VR AR A B ) B It R e
FLOAPMETE9 H 13 BHGR, EAMAREHTE 10 A
6 HW3k;/NET 2010 4F 10 H 8 HIERb, /NEET
SHREWR 5 UK, 4350 H K GBRAK R BK ZEAEK
HEFOK, T 2011 4 6 H 22 HIER,

1.3 8

TR N TEIR I AT AR 5 # 47, AT
DAt O BT R ORE U AL BN X
JBITEURE , REUS™IE 5 MIRA R, RAEEIRE
200 cm, 4 20 cm 24 1 )2, BAEALFLI& B /NX B
TOREE A, AR BN X 43 £ oK R (REE
LI/ )RR R M, TAEREE S 43 VKR R
PRI o

TEARCR B MR R 1 7 OR S b b AR MR , 7E4E
Yk B AR R AL/ NSO BT, BFEYIREE 5
MR, FEFF S5 FPRL 43 FFBURE , 105 CA-4 T 4% 30 min,
85 CAM T HETFRE , BB el s /N TEA [F B #E 4k
AW 55 B4 3BT 2 m? KL I 7 &
FPRL FEFT 00T, R R B B A &

®1 gl TR

Table 1 Physical and chemical properties of test soils

T2 2R/ el 8/ AP/ BB G NH:-N/ NO>-N/ AH/

fem el g-kg' g-kg! g-kg™ g-kg” mg kg mg kg mg-kg™ mg kg g-cm”
0~20 8.70 1.09 0.76 23.40 18.56 8.98 82.45 1.24 12.95 1.32
20~40 8.61 0.60 0.60 23.30 10.62 3.34 68.92 1.64 741 1.33
40~60  8.63 0.52 0.53 23.70 9.84 2.64 68.46 1.34 4.93 133
60~80  8.56 0.49 0.58 23.40 8.51 3.05 95.50 1.72 4.61 135
80~100  8.55 0.60 0.50 23.20 9.65 3.17 114.16 1.45 4.01 142
100~120 8.58 0.67 0.50 22.80 10.99 4.99 117.42 1.82 4.63 1.33
120~140 8.55 0.57 0.46 21.90 9.67 2.26 99.70 1.25 3.87 1.29
140~160  8.65 0.31 0.49 22.90 549 1.78 54.94 1.29 3.69 1.34
160~180  8.63 0.16 0.47 22.80 4.54 2.09 38.15 1.78 3.74 135
180~200 8.59 0.28 0.50 24.30 4.93 275 86.64 1.51 2.89 141
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L4 HEREN S HELE

FFERT AR pH {E . 2R .28 28 A
[T A AR S A ESAM I IEAES 10
AN FEER , FEIBOIR G AR IS S R, FEARAE R AT
FUFPRL I BRI 44 2R R IME T IREER
W, HHREEFRH HS0,-H,0, 1M /5L IRERER
W, SRR ARSI (TRAACS2000 )%
W), FAAS I 5 AR 34 R I - 38 A BT B AR R ) I A4
R s, RFRBIER B Microsoft Excel 2003, £
¥ 22 57 09 B 2 P 43 H7 >R A SPSS 16.0 (One ~Way
ANOVA )R {4#47
L5 HEAR

T M E W (LER )=(Yie/Yme )+(Yib/Ymb)
X Yie F Yib 23R BE E K FEME 28 /97
B Yme 1 Ymb 705 0 A EARM B 2R & .
LER>1 HAfEMH, LER<1 R aELH,

EMRARE=Y (R HEXASR)

TEEBFREE=TEEE (cm)xIEAE
(grem?®)x+JEMHAR S & (mg-kg)/10

L5 as (Ot-hm?)=AEY) & (kg-hm™)xEHr
(JC)-#EWE 2 A (5T - hm™) —fBHE 3% A (5T - hm ) - Fp 1
2 (T - hm™)-HLAZE H (5T -hm™)

2 GRESH

21 AEEEMEEXFER TS

BH%Z  MIXTRERE, Tk | KEMEX | 4
NG PR E R — P B, H A
F R T8 SRR X A R VERS S A 1 32
BEHRF 1(F2), BX | REH LA FARER
T 27%, (B F K L E1E K B = 2 AH R T b i AR
HAEER, BAERESHIRSE T 24.63%.30.51%; %

K A/NER IR ARER T 30%, FETK. JH
VRLL/ NG B [ AT EUTRIAR B K B R LT/ NG 5
BT 24.58%,39.78%

R2 FAEHEMEEXNEFTERI ML ELL
Table 2 Yield and land equivalent ratio under different cropping

patterns in the summer

Qb3 Y B /kg-hm™ T
E N 11 003£172 -
PN 3 09163 -
EAW Y= 2 58387 -
EXR|KE ES¥/S 9 142+75 1.27
XZ 1 345+55
EXI4MhE  EX 9 139255 1.30
FAVN=2 120319

T« (AR R AT LT A B SR e = 3R« (A UL IRl
YERSE by - S B R R SE R o i T AR AR ) B B A EAE ™ i )/ 5 1)
VEVEHSC R o T AU R B B AR ™ B x 100%.

2.2 AEEBEMEEXNEFAERIFERE
FEXTERAERIAE, K | KEFIEXK || L/NEFfp
BB ER T LB 2 (P<0.05 ) $ Bk FH A 0k 25 (£
3)o K | KEAMELT R 25 By , FER FOREAE R
TR T 12.09% .89.00%; F K || LL/NE Al
AT ERIET K || RERIVEFAE 54.19 5T +hm?,
AR (EARXS KA LD/ SRR 20
BET 11.71%.110.57%; K= 84E L/ G BVERE
2538 2 B S IR T AR A, UM K B
VEFMAERR 23 BIR T 40.69% .46.92% , 3% et B
YRR H 6 D 2 28 SRR ) 2 A
AREBFHEOEYRARZRBE (P<0.05)
(F£3), XK | KEMHEMEYRA R, 53] 277
kg-hm?, 5 K B/EMHEYBRAEZRAEE ,(HE

R 3 AREHEMERHEF SRR ®

Table 3 The economic and environmental benefits under different cropping patterns

fb3 W/ fiAEkg-hm? P EIOT-hm? EYRER kg bm® AR #(0~200 cm)/kg-hm™
Tk 1 225 16 995 b 27045 a 192429 a
N 1 45 10079 ¢ 244+11 b 95+12 d
PN 1 45 9021 ¢ 152+4 ¢ 10710 d
EXIKE  FKk 0.67 150 19049 a 177 27710 a 92 136215 ¢
NG 0.33 15 100 44
FX | ahE EX 0.67 150 18 995 a 200 2548 b 106 154£16 b
a/NE 0.33 15 54 48

LR R RS AL AR P<0.05 KERZEF BEH, TH.

2HEBUE . HLAZ A 300 JC - hm, FERE 2 150 IC - hm?; ERFHE 8.00 TT kg™, KEF 12.00 TG kg™, ZI/NEFH 20 TG -kg™;2010 4E E K
WHris 1.80 TG -kg, KW MHE 4.00 TG -kgt, L/ N T WIS 4.50 TT-kg™; JRE 2 100 TG -+, i BEAR4S 800 T+, ¥ I BARSR 3 500 JT -t
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EE T HAD 3 AR, & 6.17~124.56 kg+hm?,
FEXTEAERE, BREK | REMEKRFRAZIEILT
AR A L F R BAELAST, [BFE K SR A E R A R ]
A AR R GRE T 22.95%, FK | a/hEH
[EVE K VRN G R oM R T b AR b A
FK EAELL/NE S AR 11.11%.6.58%,

FHXEGE ) ERBAERPAE, Tk || KEAEX |
L1/ S B R AR 2T AT DL B 3 AR (P<0.05) B 7
YEYICIR 5 ) £33 (0~200 e ) S S RFR & (K 3),
TR BAERIE 0~200 cm + ZHAEFRE RAE] 192
kg-hm?, Zp 7 E HEK || K2 FK || /N A ERD
18 56.66.37.97 kg -hm™; PR EIVERE £ K 5y + 38
AR R BB A AR R TE AL F R B E#R AT B AL,
{BRER G4 ML/ G 25 A XA R A R &
YEYIHAAE B T B . K E.#4E £ 2(0~200 cm)
SRR B ERAR, Uk 95 kg-hm?, 5LI/N G HAE
MHEMASEAREESAEE Bl TFRERE a0
TR AR R A TR IS, R RER) RR P
B3, R I B+ R S AR B B A, R REE
FFRTERHE S
2.3 FAESEMER N EERR

BARAS BB RAR J5 A /INE R R AR
BE BEEXK | RE.EXK || /N FRE RS
RER B R A/ NE MR & S =2 A B )
RE(R4), HPEX | REMHEESRERKR, K
FPBLr= & FEFF =8 A AR R & o) i s At Ak
B 135~197.153~673.,1.76~5.91 kg-hm2,

3 it

ABFFER, EX || KEMEX | /NS E
BRI 7= B R A Ak AR B 3 T A R A
(P<0.05), H A1 M B IR TF 1, 2582555k
2 19 049.56.18 995.37 7T -hm2, L E K | KEZWF
s iR, HAEYR ARt 8w B H AP 6.17~
124.56 kg-hm?, ZERIVERZR T, GRHEY R K HEAD

SRR R PR UR A AR B E FEY™M, 5
BVEFPREAE L, FORERMEW RIVERE AN TR =&
61| DT = 0 e 2 NG AL | 0 N 120 50 S
H5HEAMAEWIEE, £X | RERMEX || a/hGEER
PR RINTE : 7250 F = B E W AR (B FAE o] DA
PIBER R B UK B, R it
RHEVEM A K, HAG R FAEY F= & 5 = A5 B A ek
2E(17-19)

FEXT B, R || K E A RS, & B4R
YEYI R R EERA $ 5, R — & 1 [ VERRN ; [B) 4R
B R BEAE BRI ARAE Y (oK) A IS A BR
IR ER R AL SN NI (R AWANT R 3 TP 2R3
B B T R N, 3 AT BB PR TR S F2RRIVES
HF , BEWREZFARIER , 5 2R E R G HE5% , J5
DT SRR R IR

FX || REMEX || a/hE A EE RN+
RS AR B R TE G0 R A EFE (P<
0.05), 4+ BIFEAL T 56.66.37.97 kg-hm2, —J5 [ 1]
& W FRVERRAR T 400 2 Bt e L PR A = 1
W, B — AT REE TR EAHAIVER B T REF A
R FEE, oK | KEEBMETREBRREEL
INE BIAPRL B R PR LR E R A B, BRK
THAE NG BEEEREN T RS AR BB
B ES T H AR AR, (H X AP R AR A 2575
25 FVEP L PR IR R B AR (T A A A AR X, R
b X AT B AT K B E AT /NG AR A

4 Zig

ABPTER I, XL G BRI, R A A A
HAW BT MG, K | RE K || 4/
SRR FOR AR B R AT s LA BRI
B ARk 2s 2 054.62.2 000.43 JT -hm?2, HH L)
BK | RE&F Mz, KR AR B EE ST
HoAb b3, R RS AR E R R E R T E
KEME EXK || 4/hE, JF BT LR R G L /N LR

R4 FREEEMERHRERL

Table 4 Residual effect of different summer cropping patterns

Hikabw JEEEVEY KAy ik kg hm™ F&FF & /kg-hm™ TEYW R kg hm™
EX S INEE 7 633£289 a 7 500+ 346 a 179+ 4 a
G INEE 7 633354 a 7733+1 002 a 182437 a
NG INE 7 633764 a 7933+1 021 a 184£18 a
X || K2 INEE 7 830£110 a 8 173+ 366 a 184421 a

X | a/hE /N

7 6951446 a

8 020+1 135 a 183124 a
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