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Crop-yields of Maize and Legume under Intercropping Cultivation
LI Qisongl’z, LI Jiajunl, YE Jianghual’z, LUO Xiaomianz, LIN Wenxiong2 !
(1. College of Tea and Food Science, Wuyi University, Wuyishan, Fujian 354300, China; 2. Fujian Provincial Key
Laboratory of Agroecological Processing and Safety Monitoring/College of Life Sciences,
Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)
Abstract: [Objective] To clarify the effects of different interaction factors (aboveground interaction, root competition, soil
environment improvement) on crop-yields under maize and legumes intercropping systems. [ Method] Maize/soybean and
maize/peanut were intercropped with no separation, with a net-barrier or with a physical barrier to completely separate the
involved maize and legume plants. In addition, maize, soybean, and peanut were also planted as monocrop at the testing fields
for comparison. Interspecies competition or synergy, such as the aboveground plant interactions and underground
root competition, and soil improvements induced by the treatments on crop-yields of the two systems were analyzed.
[ Result] Intercropping maize and legume plants increased the combined crop-yield over the monocropping, despite the
treatment differences. In an intercropping system, maize was most competitive of the 3 crops with respect to the aboveground
growth, while peanut the least. The maize yield under the maize/soybean system increased with a contribution rate of 15.83%
by the aboveground interactions, and 15.98% under the maize/peanut cultivation. The peanut yield, meanwhile, was suppressed

by 11.42% when intercropped with maize. In contrast to the aboveground plant interactions, the root competition exerted
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negative effects on the yields of both species under the maize/soybean system that resulted in a reduction of 2.87% on maize,

5.35% on soybean, and 4.52% on total yield. For the intercropped maize and peanut plants, the root competition raised the

maize yield by 5.88% and 0.8% on the combined yield. The intercropping improved soil conditions that facilitated crop-yield

and production stability in both systems. [ Conclusion] The morphology and physiology of the maize, soybean, and peanut

plants appeared to cause the variations on the effects on crop-yield by the intercropping. Meanwhile, the soil eco-system was

improved by the practice contributing significantly to the yield and production stability. A quantified relationship between

intercropping and crop-yield as illustrated by this study could be applied to optimize other agricultural planning and

management as well.

Key words: maize; soybean; peanut; intercropping; interspecific competition; yield contribution rate
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Table I Crop-yields and LER of two intercropping systems with varied treatments

FRKE

FARACAERME &

pustd Maize/soybean intercropping yield/ (kg~hm72) Maize/peanut intercropping yield/ (kg'hmfz)
Treatments
Yim Y LER, Yom Y, LER,
NS 306645+119.73 a 1156.05+48.98 ab 1.1010.06 ab 3460.50+79.35a 1764.60+47.52 a 1.12+0.03 a
HS 3141.151£138.66 a 1214.40+27.63 a 1.15£0.03 a 3311.40+£99.47 a 1795.35+31.69 a 1.11£0.01a
CS 3012.391174.32a 1091.55+20.41b 1.05+0.03 b 2939.70£54 .00 b 1571.70£49.62 b 0.98+0.02b
MS 7802.10+229.85 1635.00+42.38 7 604.10+342.91 2 661.30£50.70

(1) NSERLEAME, HSERMGATE, CSERAEMMAIE, MSEKRBIELE; Y« Y;n LERFMFRRFRK/ KRG HEHAE R EK . K&
PR MR Y, Yo, LERP R IRAGERIEL AT WMER 8. 48, LA Eil, () RhHEZ G TMHRENE 7R & RR %

FIEBEKT (LSD test, P<0.05,n=3) (F2~5[[D .

Note: NS: non-separated treatment; HS: net-separated treatment; CS: completely separated treatment; MS: monoculture treatment. Y;,,, ¥;, and LER; respectively

represent maize yield, soybean yield and land equivalent ratio in maize/soybean intercropping. Y,,,, Y5, and LER, respectively represent maize yield, soybean yield

and land equivalent ratio in maize/peanut intercropping. Different letters show significant differences determinedby the LSD (least significant difference)

test (P<<0.05,n=3) (the same as table 2-5) .
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KAE R A AL (CS) Ay X 4k i i) 28 4 R
(ATER,) A AR (LUE,) B/NT 1, HHEL
FTHERME S, HEE/NT RO (NS)
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x2 ARAETRMEIEHESHXENEFNE (ATER) MRAFAYE (LUE)
Table2 ATER and LUE of two intercropping systems with varied treatments

TFoR/KE FARAEE
Ab3 Maize/soybean intercropping Maize/peanut intercropping
Treatments
ATER, LUE, ATER, LUE,
NS 1.01£0.05 ab 1.06+0.06 ab 1.02+0.02a 1.07£0.02 a
HS 1.06+0.02 a 1.10£0.03 a 1.02+0.01 a 1.06+0.01 a
CS 0.97£0.03 b 1.01£0.03b 0.89+0.03 b 0.94+£0.03b

23 AELIEHESEFREMNES N

M2 Fh VR L A R BEAAH KT R BT R B (2 3) 1T
AW, BT EXRAEAEMAELRAIE (CS) M
RCC,<<14b, HAIaIME b B0 B R ¥ e B BE IE
BN (RCC>1), £k (m) 1384 IE N SR L
T RE (s) fMfEd (p)o FEEKR/KGLAHEF,
MFEAL R (HS) MIRFAIIEY 240 (RCC)) BE ST
JhmALEE (NS), Joh@AbFE (NS) AYBEIRIIH R 5L
BERTERAI (CS); HAH I EERN 2R

WFE (CS), Hf-mIERN £k A EXK (RCCy, ) ;
MR EAEL R (NSHHS) BERS T KU w5
ERLCR, HrP RSB (HS) #2550 R, WS
TEXK, FEERMEEAG T, TR (NS) FIH
AL P (HS) MRFIASIEE RE (RCC,) BE & T4
PRAb B (CS); KM% 4 IE AN Bk 3w T Ak
Ay WTF R EAEALFE (NS HFIHS) WEHRE T EX
FIAEA: 158 4 TE 800

3 TRLETEMEEESHNEAIRFERE (RCO
Table 3 RCC of two intercropping systems with varied treatments

FARIRE FARAE
b Maize/soybean intercropping Maize/peanut intercropping
Treatments
RCCy, RCCy, RCC,; RCGC,, RCGC,, RCC,
NS 1.30+0.04 a 1.21+0.11b 1.57x0.12b 1.67+0.07a 0.99+0.08 a 1.69+0.19a
HS 1.35+0.04 a 1.441+0.02 a 1.95+0.03 a 1.54+0.09 a 1.041+0.06 a 1.58+0.05a
CS 1.26£0.06 a 1.00£0.02 ¢ 1.26+0.03 ¢ 1.26£0.04 b 0.72£0.06 b 0.91£0.10b

VRS AH R 52 PPN AR R (R 4), &
KAE 2 Pl VE AL R 5 1 X K AL AR 1Y 5 A
P(4,>0), BT RE, FARIEA T FIEH
R, 3MAEYE S I RANRBA K> KRE >
Ao FEERRGHE T, MEFLHE (HS) fFfE 5L
FhHRFNTEBEH (CS). WNAERARRE

PSSP RIRTHR T, MR W B L R A i B 2
T 2FEY TSR . TEEORMEEH ST, T
PRALFE (NS ) AYBRIE ZEF ) BE R T RFRAE (HS)
Mapaab Bl (CS). Uil e E R ML BT, R
A AR HAR RS T ERME P .
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x4 FERLETAEMEEEEHNMHETESESN (A
Table 4 Competitiveness (A) of two intercropping systems with varied treatments
FR/RE FoRAEAE
Ab 3 Maize/soybean intercropping Maize/peanut intercropping
Treatments
A Ajs Ao A
NS 0.12£0.04 ab —0.1240.04 ab 0.37+0.02a -0.374+0.02 b
HS 0.09£0.03 b —0.094+0.03 b 0.29+0.05b -0.294+0.05a
CS 0.16+0.03 a -0.16+0.03 a 0.31+£0.02b -0.31+0.02a
x5 FELETAMEIELEESHEREEHRREH (AYL) MARFGE~NEH (SPD
Table 5 AYL and SPI of two intercropping systems with varied treatments
EV NUNGA TKAEE
pustd Maize/soybean intercropping Maize/peanut intercropping
Treatments
AYL,, AYL,, AYL, SPI, AYL,, AYL,, AYL, SPI,
NS 0.18+0.02 a 0.06+0.03 b 0.24+0.03 b 57591 0.37£0.03 a —0.01+0.03 a 0.36+0.05a 566.81
HS 0.21+0.02a 0.11£0.00 a 0.32+0.02a 599.62 0.31+£0.04a 0.01£0.02a 0.32+0.03 a 562.74
CS 0.16+£0.03 a 0.00£0.01 ¢ 0.16+0.03 ¢ 551.55 0.16+0.02 b -0.11£0.03b  0.05+0.05b 495.37

24 AEEEERFH=EMREKE

mE s iR, FEERKRGAET, RS -
e fmALEE (CS) YRR 5K 1 52 B 7=
PRAGHEL (AYL, R AYL,,, ) 343K 0.16, 1K G A9 SEPR
PRI RAE L (AYLy) BT 0, R L EAEE
B K A BN E RN 5 A T S AR RN A Ak
FE(HS NS ) BRI 0K 51 52 B 7™ 45 2K 4 4K
(AYL, Fl AYL ;) ¥4 25 & T HARB L 35w 4 1) 4
B Ab R (CS), i oK AE 3 Fhfa) £ b 2 8] A 2 9
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*o6 ARIE(ERTFXAEIFEAH

T R e A (CS), Hir.
CS Ab X K = o ;= A IE RN (AYL,,,>0), Xt4E
He PR PR AR RN (AYL,p<0), 260 HL T &6 AE
Xt 2 VED) 7= A A IR RGN, M L AR AR T
TR A E] T AR [, oA
P EAEF A R AR BRALEE (HS) [RIEE i
T ERMAEAER =i (AYL,,>0, AYL,p>0), K
- IR AR RE I 2 K T RGN B b B AR X
AR R A . RG LT T HR 5 (SPD) FEWiFh
[ VELH & i AR Ak R 3 5 T2 PR B R HE 4L (AYL)
A (LER) —3, fEEKR/REHAG T
FI K HS>NS>CS; EEKR/MAHG T RGEA ™
JI48% (SPI) FH N NS>HS>CS,

FET U B Hr, AR — 2P XN R BAER
AR TR (R 6), ZEREM . FEEK/KE
Hem, HERBE R (SYCR,) FlHL I3 B /E

FEREE (YCR)

Table 6 Yield contribution rates (YCR) by various interacting factors on two intercropping systems

FAR/KREINE FARACEME
A Maize/soybean intercropping/% Maize/peanut intercropping/%
Treatments
YCR,,, YCR,, YCR, YCR2m YCR,, YCR,
BB EINT g
R X 4.96 11.27 9.17 14.66 12.61 13.29
Improvement of soil environment
R&RTES
. -2.87 -5.35 —4.52 5.88 -1.74 0.80
Root competition
M b AR
. . 15.83 0.13 5.36 15.98 -11.42 -2.28
Aboveground interaction
srefEH
17.92 6.05 10.01 36.52 -0.55 11.81

Comprehensive effect
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LURRE &

(UYCR,) % & & B A 7= it B 2] IR0 (9.17% A
536%), M REFRB] BN (-4.52%); FKIYG
FET17.92%, Mo Hb BERA HAE (UYCR,,) b E
ZoEk R (15.83%), TR R 5w (RYCR,,) &
BB (—2.87% )5 KREELH (6.05%) F %
FHHF Rk R (SYCR,,, 11.27%), MRFRE
AR B RN (RYCRy,, —5.35% ). 7EE K/bEH
A, HHEEW R (SYCR,) AR &4 (RYCR,)
X & A TR R R B IE &L (13.29% F1 0.80% ),
M EEBEAE (UYCR,) #ENFARN (-2.28% ); EK
Ha=T 36.52%, Hop. M 4 BAE (UYCR,, ) il
TIEABER R (SYCR,,) ¥IEFIEZ/EM (15.98%
1 14.66% ), R F 54 (RYCR,, ) t i ] 1E %4
(5.88%); HHEFRIEH R (SYCR,,) AL i
BT 12.61% WIERNL, Hil TARRTES (RYCR,,
~1.74% ) Fih F#3ES (UYCR,,, —11.42% ) YL %)
BN, FEAEAWR” (-0.55% ).

3 itk

ARABERHE 8] 2% 1F T XA BRI A% A
I FH il 5 4 8 AL & RO B 5 Yang 51 3 iof
A Ta] T 8 4 i FAN [s) T[] P 5 Ak B 22 1) ) LA 03
U 50 SUNGA LK (S5he ) RSB U N R (B
K, FERAGE T HL BN K BH AR S A ROR T
A BT R, TR/ TR = 2
5N O R AR R AE R, i ELAR B A LA R
BERABEREEEREPT, ARRERE
N, AEPIREVE LA A R 0 B AR Y T R A PR
) o A B 7 A T A B Ak B AN AR AR B s ARk
Z U ESE AR, BT b EAE TE A Xl
(1] S5 i AR AR R RCR AR (3 2) o R PR £
e, ANIEE AR5 Ak 21 A ™ i 28 Al 34F A —
o, VLIS R EAR R 7 X e 47 B L3 ST R O
A5

TEMVEAPET , ARAR A9 A [5) 1 990 1) B9 5 4 0
AR BEOR T BR  REAE A . Li 7 TR IR
B A5 RNy, e SO T [ A A L i A 1 o Ao
] AL 2SO AN, i LURR ) 52 408 R AR 45
Hag s, S 7 Fia) 52 4Pk &2 A D B A fie
PEAE B . ABFTE R, PR E AR A 1 58 5 T
(4) &2/ F, 3FEMTES IHERF . k>R
F>AEA . WHIXHIEE R % (RCC) 851, £KM
So A IE RN SR B TR AIEA:, FOKAE M
SRR T ORE . AEAEAL TR AL, RR TG
A k20 3 AR AR g b B KA 5T 4 ) R R IE AL

J37 5 T Hb P 0 BR A e R AT LA T K X R
AT, BE TR, EES TR IEN
Bi. ARTREYW, RABMOGRMEWRIRE, BT
XA B K I HEAT 5 4 R T AN , RASRHREL 0 R R
Fy 8 A - S e Rk RV R AT, AT 2 A
Py (9 R B N R, B TR BRI R FR Ok
SRS e Ah, M T R AT k3 S A R
gk, fRHE LU FRIEEN, MR Rt 78
AR, FokBHL EREZ AN T O AV B
AR, AR P SRR 6 A B T L
TR R W TR, (R T E AR
CRME AR T R R R S A, R
K 3 )1 SRR P RE R 2 R R O A TR AL fE
Ji, PR ENRCET. RS RGP, K
FH A 0 1 2 R LA R 0 3 U S I R | 45
T ) e B MR RE VR R SRS T B,
TAIE T 1 2= g =™ w2 R AT DL GE 1 AR
Z2 0y ok 3 AR L - SR R VR 0 5 R 2 R
P, B g A SRt AT, )
VESME T, H b 3R T 8 B4 A AR A B S BUXT %
WA BRI, X TF i R I R R B A
FEAEM . ARG, iR R SR e
SPIETE F K/ R T MERFRI A, Lk TR A%
A i ) [ Ak B 4 SPI B e 5 5 6 TR AE AR IR
DAL 4% BT A A DR 7 4 6 B Ak T 0 o ik i T O
DRI T 53¢ 79 60 ] 2 40 4 249 LA R S VR, AT
BT HHE SRS MERENE.

MAC S MM EFEAERT W RESDY, 1%
PRI RO 0 Ay R VR AR B 7 I AL AR TR
BRFSY, (HE HAR SR R 5 AR F 2 X i 1 5
ik S ) BIF 5 445 SR B8 LR GE . AT 9 3 R ) 43 B
REBR L A3 T RN LR AR SRME Y R A
(SRR R RAE B (AYL) FIEAEHE T & stikR
(YCR), S5H K. THEEFesol B Wi Fh M VELH &
Hh B B AR RN A R R B IS, T
b [0 4 24 BEAA 7 e O 3 B R SRR T IR S
200t /R T AR P A B R AR A 7 i 3 )
SO, X 3 KA LR T B K FIRE (A 77 i 3] 1 A%
N (5.88% Al 0.80% ), T XF 46 A= #2 B i %L Ky
(—1.74% ). Hbu b 30 H 4 S5 30 2 4 5 1 00 il ] 4 2
A KB, R TR 15.83% (KK
) F15.98% ((EoRAEA ), XK = 8 R S s
FIFRIIE (0.13%), fHIE B EIME T 14 0 &
(—11.42%) . MIZLERTF T, 554 1 Fe i i T ok
TEWI R VR4 & P P P e Y, EEHAR T+
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ER/EAESEAE RGP AR AR R T3S E6% 589

SERRSE Ok RO S EAR . TEERAEA A A,
TEKMMR R TR M AT, AR
SR, EAREE LR S R A T A e, AT
PeAF 5 AR B (-0.55% )5 1E R KR/REH
A, ATRER TR AR SR, X R BH 4
SRR RO AN EL R B AR He Ak
R SR EE B SR A YRR e RR R A M -
TR LA R B BAT P ROV, AR BROR R,
PR K B O R R A, R B T
(6.05% ). HULF UL, AFEEDEELS, T
YAe S A F 25, AEE EARR TR A2
RO AFAEZE S R A R AR AR A rh, Y
VR AR AR S 4 X AR A 7 R T R AR SR, T
SR PRIE B R F TR AR A i L MR E M AT
B WA SR, R B IR R
WA TEAr | LT B AT ) A A ™ A0 ) R Al
b, A R P A R AN UK, R e R
R 1E ROV A5 ) B AR i R, 55 1k B AN TR 1 B ELA
SREE, BRI T KA SRR R
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