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Abstract

Soybean/corn intercropping has certain advantages in nutrient utilization, but the response of in-
tercropping systems to nitrogen uptake is different under different nitrogen levels. In this paper,
non-autonomous Logistic differential equation models of nitrogen absorption of monoculture soy-
bean and corn under natural conditions were established respectively, and non-autonomous Logis-
tic differential equation models of nitrogen absorption of soybean and corn under different nitrogen
levels were discussed at first. The optimal nitrogen application rates for the soybean and maize were
0.4808 g-plant-! and 2.6199 g-plant-}, respectively. Then, a two-dimensional non-autonomous dif-
ferential equation model was established further for the nitrogen uptake between soybean and
corn at different nitrogen levels. The correlation coefficients of the model were all above 98%. The
optimal nitrogen application rates for intercropping soybean and corn were 0.4821 g-plant-! and
2.6201 g-plant! respectively, which was no significant difference between the intercrops and mo-
noculture results. However, the nitrogen uptake of the two crops was significantly different under
different nitrogen levels of cross-cropping. Under the optimal nitrogen application rate, the maxi-
mum nitrogen uptake of intercropping maize was 4.48 g-plant-1, which was 59.43% higher than that
of natural intercropping, while the nitrogen uptake of soybean was 1.31 g-plant-1, which was 32.32%
higher than that of natural intercropping. In terms of the nitrogen utilization ratios, the best inter-
cropping soybean decreased by 24.01% by comparing with the best monoculture soybean, while the
best intercropping corn increased by 30.45% by comparing with the best monoculture corn.
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AR . FLAE 1926 4F, B OKHIE: 5 Volterra st AN EESR Y T Volterra £ - i & & i 7 s
FEAI[8]. 2012 4, FKHAR. FbAFEA FNaK 4k L2525 FE 3] UV-B (I KN 280~320 nm )48 06 ) ha it X 6 bk e
URZIE, LT AEER Logistic BEAY[9]. 2021 4, ZRALFEE [ERIIE AR AIE AT MR AR AT iR, EESL T
A5 TR EA KR ey 7 FEBAY[10], HUERPLE R : TRAEF TR 2N T 11.15%, Wi
TIRMERISE =34 . 2023 4, BXIE G5 B RIED M B R RIBCR REVIHR T = & 1 BN, S BUR S A
FORIZAMEYD, @ESL 7 AE B ARSFAF AR T B RIS 1 = 4E R 7 R A [11], BUARE R: K
AR 2 ) B R R AT L I R R N T 5.33%

i BT, RT RS FOKIEER ZUR o 77 B A WIFFAG, A IEC AR b ) B R
D ALK B A R AR R ARSI R, Ak, AR SR RS B R B 5 1 [ U F AN R
PR S A R R WA 7 2E S 3 R (3l |, BB S AR UK T AR Tk R R &R
WAL R Ak 43 D7 R AR, O B8 ) B ) A 9 (b 2K ST B0 A0 v U ) 30 45 ) R

2. AERKFETARERMERRREEIERIR Logistic M5 TERE

R R b A A R AR T ORI, R R E R AR A 4 15 [12], TOAESEBR N
TP R IR RN T RE R RR NN RA BRI E M RS, R TR A0 ) — e
i, AieiREN T RERRBIR REEM, EREARRNMERHNBREAR TR RE S HAERK
I 1)1 R BR REESK, S K EAEAN /KT FRIAE AR Logistic 7y 7 FEEEAY, b A K EAEA A
AP BRG], DB KSR FR LA, seBUR G RSB 32 m AR R 28 A
HEFUFH 2 4R B A A -

2.1, HREHEN

S 43 K B TP O R R 18], AT A H DA T A S

(FL) Ko AP MR SR K o = RS OB, o B SR P 2 2 B

(F2) K MR R CR B A 4 19 - B - 187 10 “S” S AR K A KU, 5 FLAE F 1 82-102
PRLE S <L LBl

(F3) BT MRS kot MR R 2 3 B A 3 — MR (A1)

ST, BAE SR G

(HL) Sbfk o A R B 2 R A A — A

(H2) KT ZEWCR B2 [ 5 A DA S B KT  F8E PH (L WA PE 5 2 RN R 2 &
BOM, Eh T B P B AN B T R R A (LR R R A

(H3) 765N 7 90 A 500 R A B 5 e R M VR IE B

Hd_E R R A A T, LRt LR TR R E MR R RN S (1) B g/plant, Rt
KA S, KREAERI AR A (1) = —a, (t-92) + B, HiFa, BIHESH L >0, T
R TEEREME T, T bk T R R R B i (13 Logistic BRG] L

%%:g(Qs[l—é%]=[—adt—9®2+ﬂJ5(1‘§%j &)
S(t,) =S,

H1 T AN il AR AR B T K R RSO R0 SR8 A2 Logistic 373 7 12, W45 SCHR[14] R 1 R AR,
FAVEET AL (1) B BRI BUKT, ALK G R B RIS R I o3 T R
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Table 1. Nitrogen uptake accumulation data of soybean monoculture under
natural conditions

=1 BRFHTREAERRRBERRENIE
t/day 48 54 76 93 109 128 132

S/g-plant™ 008 012 038 074 107 131 134

HiZe 1 wrn, BERL(O)IAIME A S(40)=0.05 . FIH OpenLu AL P IIZHUEA:
,=0.000001019 , 3,=0.0627 , S, =1.45.
ARAE SCHR[ L3 BT B A R RUR T KT S KRR WO RE e, W% 2.

Table 2. Nitrogen application rate and maximum nitrogen uptake accumula-
tion in soybean

2 RENAESHEARRRURRE

W% E: x/g-plant™ 0 020 040 061
RREEMA R E: S /gplant™ 145 163 1.80 175

M7 2 15 £ ERAREVEEN, KERERRBIR R RS R B Inm o it m 88
RV S, KRR O 3R B A e 2 R D g2

FIH MATLAB 4ifenS & 2 S ST &, A3 2000 B9 =R 305 R 2

S, =-3.8746x° +2.1429x* + 0.6264x +1.45 (3)

WA R HZE LI 1. XFRE)RS, LHUEE R x = 0.4808 g-plant ™ i, K E MR R R &
REME IS B e R AE, IR Py i 80 5 R DA s i) B R G R O 3R R i i AR
2.3. BEEMSGR

WA RCR: MR SCER[ I3 A S E s, A TEAS R | ARMEAE T, BERENER BB R E
FRAE SR WL 3.
Table 3. Nitrogen uptake and accumulation of monocropping soybean at different nitrogen levels (unit: g-plant™)
%3 TRIAKFETREATHAZRNARE(EAL: gplant™)
Il da

I 40 48 54 76 93 109 128 132
R E —

0 g-plant ™ 0.05 0.08 0.12 0.38 0.74 1.07 131 1.34

0.2 g-plant * 0.08 0.12 0.16 0.47 0.85 1.20 1.46 1.49
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B
0.4 gplant™ 0.08 0.13 0.18 0.53 0.96 1.34 1.62 1.66
0.61 g-plant™ 0.08 0.13 0.17 0.48 0.86 1.23 1.53 1.57

B Bk 3 MR, JEiE MATLAB Zife 570 75045 2UAS R RUKCT T SR KGR a0 ot 515
W Z RS REE L 4.

Table 4. Table of fitting effects under different nitrogen application rates
= 4. TEAE THEERRE

Jiti %6 B (x/g-plant %) 0 0.2 0.4 0.61
KR H(RY) 0.9998 0.9994 0.9974 0.9960

B R T MATLAB SRR B Q)30 R ERE, A3 RRAAT FRERTA
S AB LR, L 2.

1P 2 T TAT A R R4 16

1) RREMERT, KRR S B8 I4 & S T4k KA, HIUR MR 2k %
S PR LS S ER.

2) Wi J9 0.4808 grplant i, k5 IR IR 2 H i R 7 0 geplant™?, 0.2 g-plant ™, 0.4
g-plant ™ i1 0.61 g-plant™ b, 134 B I A it LB B o ST K A 5 B R O B IR,
THRIEE S R — B
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Figure 1. Relationship between nitrogen fertilization rate and maximum nitrogen
uptake accumulation in soybean
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Figure 2. Changes in nitrogen uptake and accumulation of monoculture soybean
under different nitrogen levels
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Table 5. Nitrogen uptake and accumulation in 200 days of soybean with different nitrogen application rates and monoculture

F5 FERAESBRIEAE 200 RN AZRERRE

Jiti & B (x/g-plant ™) 0 0.2 0.4 0.4808 0.61
200 KB R WA 2 & (Sw/g-plant ™) 1.45 1.63 1.80 1.8155 1.75

3. FERKFETERBERRREEIERI Logistic M5 TERE

FORAE IR 55— ISR AR, DRAIE L7 A i R B 22 & il R 2 v 2 ) /[ 15] . T ERAE N
VAR PRE TR, IR EAEREERENE S AT, KT 2 55, %
TR E IR, AR R TORERWR R RN, IR B AR R RS
FAER R[] R R REK, @A TORAEA R EKT THIAEE R Logistic Sy AR, 2 ifk 10K
FEAFR AT N R RS, $5R FOKMF I, LI FKR S G 32 m R R R 3
B R GAEA R SR BRI -

3.1. HAIET

L B FORAE A A F I R R O R [13], AT G A R R OK ) — e AR S S 5 R T
KEUHFE, T HAEFME 64~84 KN R BE 11k B F bR

BT st BAME W S BRI

(H1) SRR TR R WA REFAE N — A

(H2) TKRIERBIARARZ B S5k ERIE T K. L3 PH (. BRI EZ R RS E
SO, U] B N B R AR ] 2 et A A IR R

(H3) FEREANE T A T oK SR MR SO 30 2 5 P58 v o ) B R IE LE
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FRAR 13 S A SR BT, T IR0 Wb R R TR 2 M (1), MGy giplant, 5%
KIEAM,, » BRI A B K R 1, ()= —a, (t-74) 4 8,0 Hibay, f, AR ESHH a,>0,
T, JRATEL MR RTE AR F A TR SR 293R8 Logistic BU Ry it R ) i

rat Gl Cm RN

m m 4)
M (t,) =M,
EAFMEEAI T, FAREEWICR B 5/ Logistic itz 7 FEMETA :
dm M

Hophy, NAERIERERERE T, RRKENM, =hyM, , HAESHFERLAE).
32. B¥YEE

FIBAESCHR[A3] Pt 1 BT FUA5 21 0 TR BRSO 3R & S B Bl DR TR AE %42 i
SRR RN S0 K HEAT BUXT, BB BT PR, WESRIL. RYISE SN B

Hlls, WAL 6:
Table 6. Nitrogen uptake accumulation of maize monoculture under natural conditions
6. BAFHTRERRARRERRELIE
t/day 34 48 70 85 99 109 126 140
M/g-plant™ 0.06 0.20 0.89 1.60 2.01 2.15 2.23 2.25

M3 6 BB (4) K HIME %14 M (34)=0.06 , 7] OpenLu B4Rl &3 3] T & AS 501
HtEEN:  @,=0.000001615, /3,=0.0873, M, =226
AR SCHR[13] 8 BT BAS [t U T oK R R R R RO R et WA 7

Table 7. Data of nitrogen application rate and maximum nitrogen uptake ac-
cumulation of maize

F7. ERERAESHEARRRRREWIE

Jiti % (x/g-plant ) 0 184 245 3.06
BRBEWBARE(M, /gplant™) 226 297 35 326

HIZE 7 f5: fE—EMRUE A, ORI BRI 2R 5 b it S A SN T 38 K5 T 224 i 2
R S, K PR SRR AU 2R Rl it S P R A T 2
A MATLAB Zifext & 7 BT, 58] =k UG RO

M =-0.4026x° +1.9241x* ~1.7916X + 2.26 (6)
LA BB LR W 3. X (6)KR S5, MEUEAE N x = 2.6199 gplant ' I}, T KB KW R &

KB RAA,  BLI 0t 20 B s i SRR oK R RSO 3R & e Tt U

3.3. WEEINLER

WERCR: RIESTIRN A, BEGE TARMEUKCT T, AR TRORE RR TR R & A <8k
WA 8.
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Table 8. Nitrogen uptake and accumulation of monocropping soybean under different nitrogen levels (unit; g-plant™)
8. TRIAKFETREEATHARNAREE(EA: gplant™)

o RffE day
0 g-plant™
1.84 g-plant™
2.45 g-plant™*
3.06 g-plant™*

34

0.06
0.11
0.14
0.11

48

0.20
0.30
0.38
0.31

70

0.89
1.17
1.40
1.22

85

1.60
2.02
2.37
2.17

99

2.01
2.57
3.01
2.79

109

2.15
2.78
3.26
3.02

126

2.23
2.92
3.43
3.17

140

2.25
2.95
3.48
3.21

A ERE 8 Hidf, ik MATLAB Zifeit 5, 70545 BIA R ZUKCT R AR ORI S Kol S5
Hod 2 18] LA FEE LA 9,

Table 9. Table of fitting effects under different nitrogen application rates

F 9. FERE THMERRE

i (dg-plant™) 0 0.2 0.4 0.61
% ZH(R?) 0.9999 0.9821 0.9571 0.9665

BT FIH MATLAB Zmfnf 8L () AT HUE THEAS L, RATHBIEAR R EKFE T, HE
FORER R R 2, WIE 4.

1] 4 AT Q0T 12518

1) AEEET, FRBERMERBBI REIIFFE S BRI ZAEKRAE: HldE SRR IR 2 oK
BRI R EBE X,

2) Miti% RN 2.6199 g-plant ™ B, T KA R IAR Rk S Lt &R 0 g-plant™, 1.84 g-plant™,
2.45 g-plant ™ Fi1 3.06 g-plant ™ B £, 35 B kB (0 it 80 A M B TR R RO R B R R, 5
AT PR BRI A S — 301 o SR R OK 140 RS R R IOIR B & CHa & A Al i U= N 5K M8, WA 10,

FRBRESHARRERRER KA KR
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Figure 3. Relationship between nitrogen fertilization rate and maximum

nitrogen uptake accumulation in maize
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Figure 4. Changes in nitrogen uptake and accumulation of monoculture
maize under different nitrogen levels

B 4. PRI FEEERARRURREEL

Table 10. Nitrogen uptake and accumulation of 140 days of maize with dif-
ferent nitrogen application rates and monoculture

£ 10. TEESESH/EEXK 140 RENRERMPINEE

A& x/g-plant 0 1.84 245 26199  3.06

140 RIFEERW R &
(Mn/g-plant™®)

2.25 297 350 35330 3.26

4. AEABKFTFRESEREERRREIETRM ST HIEEE

R, ERSARERMEWIEAE RO —MARL AT s R R, TS ERMEYIAR R84 AR
BT [ E R IR LRI B S R AGATER T, 38 AT DU % A A2 o AR i AR ERHE ) SR AL RUR [ 16]
[17]. {HAZ, TRAEMAMGERE T, KEMIOKEERHRR S B EERRIEIR R ETREA Logistic 7>
TR T, BN BRI SR R E IR A AR . Ik, AT LU SLAE AR BOKT T R E.
HERBEERRRBAHIAE BRI TREER . SHEEARZUKTT, EEX T REMERSHRRR
WA SRR, DA foe I R AT BRI 52 ek b, SR A TR SR T A A 5K

4.1, {EBHE

MZZESCIR[A3]H, BAT s B~ B 2 S5 B

(F1) FEAFRZEAKTT, BEIKAKES B HRRRBR R RRKATT & “S” BB, MLk
THAE, RES5TORBMERA RN AIERERE RN, NEERGRAER T RN LR M
=R, A SOR BRI N, i AR REA ROt I RS B B R R

(F2) BT AFEMRERED SIAFRAESA, FTORMRRMEGR, KERABIRHAVERR, H
g, EERGCTE AR TR RS ZE R, ke TR RGERFR AR,

(F3) T RMFhIRIZERE ) Zam TR, W] 1 TR BAT AR5
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Aot FeMTAT LA A0 B

(H1) 7ERMERSE T, WA ST K MRS J 1 - 5 )4 oA 2 2 [ R 5 5

(H2) 76 H £ B, Ko MTE RS R R RIS “S” BAY Logistic HIKAIR

(H3) 7E3L52 s, 15k 32k o AU RURI R T — e RIS, DA RGEA I SL A A
W, WO R T MR R WG, TSR, FN, RIS E SRR s, T
FiRg: B, TR T R RO B A TR MR T K 0 A SR B F
R ARE L

(H4) 55 A hAT B bR L K I S 2B B L

(H5) 220 [0 5 T 52 R RS T R A0 P S0 K S B, P S e S e 36
AR

FRARLA LRI, HES BRI TR R Q)RE), et
TR IR . i MK 5 R I I E €I B TR B B0 S (1)« M (1) M4 B
S(34)=0.03, M (34)=0.06, ETUCHIHIK R HIN her (1)« hyry (1) BRH IR 25 55
heSo~ MM, SUEIERIIEIAE TRy, (EIERIRE T Ay, HO<n<l, 7>0. F2&, BIUAR
FIRUKCP R K 5 R T 2 OB 2200 — Skl v 3y R

ds S M
= =hgr (1)S|1-=—n—
ai () ( Y J

m m

dm M S 0
T: hM I’M (t)M (1— M +}/§—]

m m

Hrrhg o hy, AHNEERGAE KA KERRNEWE T, &RMESHNS, =hS,, M, =h,M_, H
SR (1) (4)o
4.2. BUERI R 45t

MR SCHR 11 R 458, wlik e R (TS n=0.1994 , »=0.3804, il & %1F
0<n<1/2, y>n/l-217~0.3317.

AR R SCHR[L3I N 2, BATVEEAS BIA R EUKE R, [AE R G BRI R R U R 2 1)
AHREHE WAE 11 &3k 12,

Table 11. Nitrogen uptake accumulation of intercropping soybean under different nitrogen levels

# 11 FRIRKFTEERENRRRERARE

o Miday g, 48 54 76 93 109 128 132
it 8 —

0 g-plant™* 0.06 0.09 0.12 0.30 0.53 0.76 0.95 0.98

0.2 gplant™® 0.07 0.11 0.14 0.34 0.59 0.85 111 1.14

0.4 gplant™ 0.09 0.13 0.18 0.46 0.77 1.04 1.24 1.26

0.61 g-plant™ 0.08 0.12 0.16 0.40 0.68 0.93 1.12 1.15

fEBT LR B, @it matlab gaFE 115 HAS BIAS R BUK T B IEME KSR T K i S i6 # s 5 a8
a2 (A LA F2 B2 W% 13 K3k 14,

DOI: 10.12677/aam.2024.131034 322 IR Esid


https://doi.org/10.12677/aam.2024.131034

W, LA
Table 12. Nitrogen uptake accumulation of intercropping maize at different nitrogen levels
= 12. PEEKETEMEERNERRERRES
o Miday g, 48 70 85 99 109 126 140
Jiti R —
0 g-plant™ 0.09 0.21 1.19 2.10 2.50 2.60 2.65 2.65
1.84 g-plant * 0.07 0.28 1.53 2.73 3.28 3.42 3.50 3.51
2.45 g'planfl 0.18 0.50 181 3.01 3.76 4.03 4.23 4.28
3.06 g‘planfl 0.12 0.37 1.60 2.77 3.43 3.64 3.77 3.80

Table 13. Table of fitting effect of intercropping soybean under different ni-
trogen application rates

% 13. NEMEE TEEATHMANRE

i (d/g-plant™) 0 0.2 0.4 0.61
B3G9 0.9984 0.9932 0.9985 0.9978

Table 14. Table of fitting effect of intercropping maize under different nitro-
gen application rates
= 14, PERAE TEMEERPBEHRE

Jiti %6 B (x/g-plant ) 0 1.84 2.45 3.06
KR H(RY) 0.9878 0.9986 0.9846 0.9926
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Figure 5. Changes in nitrogen uptake in intercropping soybean under different nitrogen levels
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Figure 6. Changes in nitrogen uptake in intercropping maize under different nitrogen levels
E 6. TRIFEKETEERERARIEIETIL

ghie . M5 FE 6 Rrlfg A, ANEEAKT R IEER S TR R R RIS B2 G S B2k
ARKFFE, HIE/ERE R ERSOR R FE LR RS 3 - b, BRI N2 e - RN, 5
FAERHRFF— 2.

KB R R R B MRIEEAY(5), AT/ MBAUAT B 1 X R [F =R, AR RS K
i KRR R &, W& 15,

XA 15 AT IS, BB R A E S K G EK R KB E R R &2 [ 1) 8 R X5
N

S, =-2.5604x% +1.2862X +0.5452x +1.07 @

M, =—-0.5167x° + 2.4677x% — 2.2911x + 2.89

Table 15. Intercropping soybean/maize nitrogen application rate and its maximum ni-
trogen uptake accumulation

F 15 EERE/EXREREBSHERRAZNURRE

K Gt & x/g-plant 0 0.2 0.4 0.61
KERKEERRMARE: S /gplant® 107 121 133 1.30
Kt %R x/g-plant 0 1.84 245 3.06
FARBEARREWW R E: M /gplant™ 289 381  4.49 4.18

XF(8) Kk T, 47 0.4821 g-plant Ayl K (1 H A RUK T 2.6201 g-plant ™ a1 Tk 1 % A
Ko N, FATEIXFEREACE BRI E 5 K& 6, WL 7 & 8.

ghig = WP 9 WAL, SRR ROKAE 140 REF IR R W R &R T 4.48 g-plant™, 5t fff
i 3.53 grplant * MIEL, #2717 26.91%, M FARIAIMEXT b AR AR 1 24.89%, 5Bl LA A58 1
GBS B KR 1 e % 5 5 2 AR T FOR A R R R 3 o e (R K & 140 R 2 R Ui R &
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Figure 7. Changes in nitrogen uptake in intercropping soybean under different nitrogen levels
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Figure 8. Changes in nitrogen uptake in intercropping maize under different nitrogen levels
8. FEIFKETENEERARRETN

N 1.31 gplant™, SR AERE 1.79 g-plant ™ AHEL, BEAK T 26.82%, {H/Z EARIAIVEXS EL 4R AR 20
FEAR T 27.74%, X BLBIT AIVE K G LA A 3@ AR, BB A AR AR A1/E 0] K & 205 20 MR A 1 47 T R
T 140 RETPHPEVI SRR RISRR BBk, e AR P S i AR SRR I R S R RO R G T
8.83%, I F AR IAI/EXT LU AR SRR E N T 4.97%. U3¢ 16 A1) 10,
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Figure 9. Optimal changes in nitrogen uptake in single and inter-
cropped soybean and maize
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Figure 10. Changes in total nitrogen uptake in optimal mono- and in-
tercropping soybean and maize
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Table 16. Changes in nitrogen uptake at 140 days at the optimal nitrogen ap-
plication rate under single and intercropping soybean/maize and system
2 16. 140 R RERFE TR, EEXRE/ERRAGHARREETL

— = -
FlAE R ﬁ\,\w\\\ﬁ?iﬁ\ﬁ PN BN FRED
¥4 (g-plant ™) 179 353 5.32
[ {E (g-plant™) 1.31 4.48 5.79

[EEA S TR RIS K R 26.82%: 26.91%¢ 8.83%1
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Table 17. Changes in nitrogen uptake difference ratio and utilization efficiency of single and intercropping soybean under
different nitrogen levels for 140 days

F17. TRGKETE, EEXE 140 R RRRUIELL REFIFA TN

— A ER:-X(E PgELX(E EENEIk(E HRAERME
W Wi B 1 FH 2 (0 g/plant) (0.4808 g/plant) (0 g/plant) (0.4821 giplant)
AR WA & 5 (g/plant) ' 1.37 1.79 0.99 1.31
Wi 22 L % — 30.661 — 32.321
RICHH % — 87.35 — 66.38

AT W bl A IR 2y R SRR A S0 R A FVEY, B AR SR BB R UK R IR R
W RERTHSR, TR,

gy

1) AR K S AR KR e i A 2 AR K

2) feAEE. [AER MR RO R L H AR PRI 1 2 Al 7 30.66%. 32.32%, X it B Xif ]
VER G AAE I RAE, BT AR IMVEXT K s SR IR 4 fa L, (A3 IR K S AR SR 2R [ )9 o
PERS Ko

3) FAERAER T M EIER FH 23 mik 87.35%, M i f: IR AE K & i BUIE A H AN 66.38%; 7t R Al
se BN AR R 5 E R AR A Z AR, (HRZRRER AT KBTI w g it I T R,
GEEINAIES TS w DN PN L6 =S E S CIR (N IE Y [ur o2 VAN i - ZE R (N

Table 18. Changes in nitrogen uptake difference ratio and utilization efficiency of single and intercropping maize under dif-
ferent nitrogen levels for 140 days

% 18. FRIGKETE, EEENK 140 RETE EMULELL R EFIRZRATT K
U ORI e S 1 R SR
WA AR (0 g/plant) (2.6199 g/plant) (0 g/plant) (2.6201 g/plant)
RS 2 & (g/plant) 2.25 3.53 2.81 4.48
W s 2 % — 56.891 — 59.43+
ZIEF) H 2 % — 48.86 — 63.74
L

1) TR S RME TR i A R A 22 A K

2) R EME IR I RER R R AR B ARSI 22503 T 56.89%. 59.43%, X Ui X [H]
PEEKIE A& R BUE, W] DR S A AR Bt b, AR AR T/ (R R R B AR B — B 4 Tt

3) fxfE AR FORKI RUIEHM AN 48.86%, TMAEFIE R K RNEH I ZIEE] T 66.38%; HT H
ERESEERERRERBEMZAR, BAERERT, TRNEFRIEFEImT RE, HRKE
(K RCRE 2 9 I R Gede s BE, Xt A5 [ 4F TR R WO REA Pt T, I T R
AR BRI REA A K T it A
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Figure 11. Changes in nitrogen uptake of single and intercropped soybean un-
der different nitrogen levels
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Figure 12. Changes in nitrogen uptake of single and intercropped maize under
different nitrogen levels
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TEARICH, B RS LRIWET, Al K ES FK R R LT IA98 845, VBB HR)
S, BTG Logistic BRI, HAL HARSAE T KE S B K BAE A K O T R R
—#EIEH YA Logistic T4 HRERAY(1). (4), BUEBAAF HA N RIS E . PR EX —
e BA] - T 5 1AL (2) s (B). SBUEBR I, BAMES S E 3. & 8 i seiasdE & B &, Hitk
IR T X PR R AR RE S A B MW IR K G5 ERAEAKE B IR T, M s i ]
MR R B FE R . M 2 R 4 b, FRATRBL, A AR T B KA T K Bk 1 2 = i
REVFE S MM AEKRHE, B /E R AR R RS R R TR . B R S R RO R AR
SRFBAERTELE BRI, FORNMK SRS P E s R RE IR I, BTLA, FRATRLLRIEAEIX AN B B N 4 3l %K
ST KT GBI RIS, DRIE SRR K.

SRIG, P REBI K AN T K AE (B R I X A5 B (4 5% 20 R SUS AAE (R BRI AR A, ZEREEY(2) (5)
(R FEA EN T G B e i [ VR S g A R R R R R MERR & T, 57 7 AR EUKSE R B oK
VEA KIS 56 TR B M i — 4k E R 7 FR R (7) . AR (7) OBV R RE 5 36 11, 2% 12 TR sRit %
TR EYI A, MR RBIITE 98%LA . B, WAE/REIAREEES KGR FKMR KA RRIR R &
Z AR R, dEim R R EE AR T st . B &l 9 FE] 10 AT, 7EsREEEUKET, (Al
VETKAE 140 RIS RE W R EILF] 7 4.48 grplant *, S5 EA4ER ) 3.53 g-plant * AHEL, 325 1 26.91%,
TMAE F AR 26T N AR S T 24.89%, 1% 1 BH it LA & 3& HI ZUAE X [AIVE KR 5 RE 1% B8 2 2 3R A FOR I A&
W3 . MRk E KGNS, BAEEUCTE T 140 KRR R 28N 1.31 gplant™, 58 AER 1)
1.79 g-plant™ ML, F#MKT 26.82%, Tf7E AR PR T 27.74%, I35 BA X 10] 4 K it DA A3 O 4
JIEL, e85 SR AR A EAS 2 K G R TR RIS ) S TR e o 6 T I R EUKSF R oK AIK . 140 K 79 3 1) A
BEMWA R KU, LR AR MR AR REIG N T 8.83%. Mt ANEKFHEN S, &
FEE K GAR L A A E KT TR T 24.01%, 1 5 A KA b e B oK IR = 1 30.45%.
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