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Abstract A microplot experiment and a root barrier technique were employed to investigate the yield
advantage of relay intercropping and the absorption and utilization efficiency of nitrogen phosphorus and
potassium by the component crops relay intercropped or monocultured and the relative contribution of
above- and below-ground interactions to yield in the capsicum/maize relay intercropping system with or
without nitrogen fertilizer application was also researched. The results showed that the land equivalent
raios LERs of both economic yield and biological yield exceeded 1  which demonstrated a significant
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yield advantage for all the relay intercropping treatments of capsicum and maize. The biologica yield
advantage was stronger than that of the economic yield advantage. The absorption of nitrogen phosphorus
and potassium by capsicum and maize in the intercropping system were 16.4%— 22.1% 26.1%— 30.5% and
27.0%— 51.5% higher respectively than those in the monoculture system. However the utilization
efficiency of nitrogen phosphorus and potassium in the intercropping system were 4.0%— 14.1% 4.4%—
9.4% and 4.3%— 15.9% lower respectively than those in the monoculture system. The relay intercropping
advantage on nutrient aspect was mainly due to the increase of nutrient absorption but not the decrease of
nutrient utilization efficiency. The harvesting index of relay intercropping capsicum was significantly
higher than that of the monocultured capsicum. The contribution of above- and below-ground interactions
to the relay intercropping advantage of economic yield were 93.2% and 6.8% respectively Nevertheless
the values were 88.8% and 11.2% respectively for biological yield in the condition of no nitrogen fertilizer
application. While in the nitrogen fertilizer application zone the contribution of above- and below-ground
interactions to the relay intercropping advantage of economic yield were 85.2% and 14.8% respectively
and 84.6% and 15.4% were their relay intercropping advantage of biological yields respectively.
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Tablel Economicyield and biological yield of capsicum and maize grown as monocrops and relay intercropping and LER

/' kg -hm?
. Fertilizer . Economicyield Biologica yield LER
Cropping pattern L Root barrier
gpplication Maize Capsicum
N 13 647 (24 583) 11 308 (17 539)
Monocrops N 14 579 (26 927) 12 373 (19 872)
N No barrier 15339 (27 821) 12 581 (19 707) 112 (1.13)
Relay intercropping Barrier 13019 (24 892) 13124 (20 197) 1.11(1.12)
N No barrier 16 775 (30 696) 15 114 (25 278) 1.21(1.24)
Barrier 14 155 (25 156) 15 362 (25 858) 1.18(1.22)
Fertilizer application treatment NS NS
Cropping pattern * *x
Partition > >
N x N x cropping pattern NS >
N x N x cropping pattern * NS
X Partition % cropping > ol
NS *ooxw 5% 1%

Note NS meansnon-significance * and ** means significant difference at 5% and 1% respectively.
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LER
LER
14.3% 21.2%
18.6% 28.1%
9.4% 13.3% 1
2.2
2
1366 2620kg - hm? 2406 5043kg-hm?
1273 2231kg - hm?
2137 4264 kg - hm?
93 389 kg - hm? 269 779
kg - hm?
2
Table2 Contribution of above- and below-ground to yield advantage in the capsicum/maize relay intercropping system
Economic yield Biological yield
Fertilizer I(kg - hm?) 1% I(kg - hm?) 1%
application or Relay intercrops Relative Relay intercrops Relative
advantage contribution ratio advantage contribution ratio
N + 1366 2 406
Above-ground and below-ground
Above-ground only 1273 93.2 2137 88.8
Below-ground only 93 6.8 269 11.2
N + 2620 5043
Above-ground and below-ground
Above-ground only 2231 85.2 4264 84.6
Below-ground only 389 14.8 779 154
2.3
3
22.1% 16.4%
275~ 33.4kg - hm? 218~ 256
kg - hm 26.1% ~ 30.5% 3
26.1% 30.5%

27.0% ~ 51.5%



1252 37

3
Table3 Quantitiesof nutrient absorption of crops grown as monocrops and relay intercropping at maturity

N P K
/ / / / / /
(kg - hm®) % (kg - hm™®) % (kg - hm™®) %
Fertilizer Cropping pattern  Adsorption Changesto Adsorption Changesto Adsorption Changesto
application amount monocrops amount monocrops amount monocrops
N Monocrops  156.7 218 2136
Relay 191.3 221 275 26.1 2713 27.0
intercropping
N Monocrops  181.4 25.6 226.2
Relay 211.1 16.4 334 30.5 342.8 51.5
intercropping
24
4.4% 4
3 4
4
Table4 Comparisonsof nutrient use efficiency for biological yield between monocrops and relay intercropping
N P K
/ / /
. ! B 1% 1 1% 1 1%
Fertilizer Cropping (kg -kg™) (kg -kg™) (kg - kg™)
L . Changesto . Changesto . Changesto
application pattern Nutrient use Nutrient use Nutrient use
o monocrops o monocrops . monocrops
efficiency efficiency efficiency
N Monocrops  90.8 578.6 63.4
Relay 87.2 4.0 524.5 94 60.7 43
intercropping
N Monocrops 927 572.3 67.9
Relay 79.6 141 597.4 44 57.1 15.9
intercropping
5 105% 52% 9.3%
5.3%
12.8% 10.9%
6



8 1253

5
Table5 Comparisonsof nutrient use efficiency for economic yield between monocrops and relay intercropping

N P K
I (kgkg™ 1% ! (kgkg™ 1% / (kgkg™ 1%
Fertilizer Cropping . (kakg) ° . (kakg) ° . (kakg) °
L Nutrient use Changesto Nutrient use Changesto Nutrient use Changesto
application  pattern . . L
efficiency monocrops efficiency monocrops efficiency monocrops
N 324 220.6 24.6
Monocrops
Relay 35.8 105 232.1 52 26.9 9.3
intercropping
N 35.6 2273 229
Monocrops
Relay 337 53 256.4 12.8 25.7 10.9

intercropping

Note Calculation of capsicum nutrients use efficiency was based on fruit yield.

6
Table6 Nutrient harvest index of maize and capsicum grown as monocrops and relay intercropping

N P K
Fertilizer Cropping
gpplication  pattern Maize Capsicum Maize Capsicum Maize Capsicum
N Monocrops  0.69 0.39 0.68 0.53 0.15 0.19
Relay 0.67 0.46 0.74 054 0.14 0.27
intercropping
N Monocrops  0.72 0.42 0.69 0.47 0.13 0.20
Relay 0.57 0.54 0.75 0.55 0.11 0.24

intercropping

Note Nutrient harvest index was calculated by the nutrition content of fruit in capsicum.

25
LER
7
0.33 0.29
7
Table7 Contribution of absorption and utilization of nutrient and interaction factorsto LER
) - i LER " . . e - ) I
Nutrient Fertilizer application Nutrition absortion amount items ~ Nutrition utilization efficiency items  Interaction items

N N 1.29 0.33 0.23 0.19

N 125 0.29 0.15 011

P N 1.26 0.27 0.19 0.18

N 1.30 0.31 0.14 0.13

K N 119 0.25 0.10 0.16

N 1.33 0.59 0.37 0.11
LER=1+ l+anta + ente + anemta& l+anta enté& 8mém + amec

Note 1+ an+ & isnutrition absortion amount items ey, + e is nutrition utilization efficiency items  anem + ane: is interaction tiems.
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