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Light interception and utilization of maize-capsicum strip relay intercrop
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Abstract Efficient use of photosynthetic active radiation (PAR) is a major yield advantage factor in relay intercropping. This study
therefore analyzed the dynamic processes of leaf area index (LAI) and the interception and utilization mechanisms of PAR in a relay
intercropping system of maize and capsicum. Three treatments (sole cropping maize, sole cropping capsicum, and relay intercropping
maize/capsicum) were set up. The study shows that though LAl for relay intercropping maize/capsicum is slightly lower than that for
sole cropping maize and sole cropping capsicum, it exhibits a uni-peak curve for the three cropping systems. Under relay intercrop-
ping with maize, capsicum canopy light extinction coefficient (k) decreases. There is a significant difference in intercepted PAR be-
tween maize/capsicum relay intercropping and maize or capsicum sole cropping. The PAR intercepted amounts under
maize/capsicum relay intercropping system is 42.25% higher than the weighted mean of PAR for maize and capsicum sole cropping
according to their relay intercropping proportion (0.788 : 0.222). PAR use efficiency under maize/capsicum relay intercropping sys-
tem is 39.51% higher than the weighted mean for maize and capsicum sole cropping. Dry-matter accumulation rate for relay inter-
cropping maize is higher than that for sole cropping maize, whereas the opposite is the case for sole cropping capsicum. The fraction
of dry-matter allocated to stems and branches in relay intercropping capsicum is slightly lower than that in sole cropping capsicum.

However, the fractions of allocated dry-matter to roots and fruits in relay intercropping capsicum are respectively 2.8% and 2.6%
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higher than those in sole cropping capsicum. There is insignificant difference in the fractions of allocated dry-matter to the different

organs between relay intercropping and sole cropping maize. The study consequently suggests that in comparison with mono-culture,

high productivity of relay intercropping is fully explainable by increasing interception and use efficiency of PAR. Reasonable inter-

cropping of crops therefore complements the interception and utilization of PAR in space and time.
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codes from the centre position of capsicum strip to centre position of
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Fig. 2 Changes of leaf area index (LAI) and light extinction coefficient (k) for sole cropping maize and capsicum,
and their relay intercropping system
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Tab. 1 Seasonal mean of light extinction coefficient (k) of
capsicum and maize under different cropping systems ( 3B, PAR
PAR
Cropping pattern Light extinction coefficient (k) 42.25% /
Maize
. (0.788 : 0.222) ,
Sole cropping 0.451+0.009b
Relay intercropping 0.442+0.017b PRA ’ /
Capsicum
Sole cropping 0.609+0.031a 2.3 (PAR)
Relay intercropping 0.497+0.064b PAR PAR
3 Data are the mean of 2 s PAR
three replicates with standard deviation. 1 1
1 % Values followed by different letters within a col- 1.73 g MJ 3.43 g MJ
umn are significantly different (P<0.01). The same below. / PAR
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Tab. 2 PAR use efficiency of sole cropping capsicum and maize and their relay intercropping system

Cropping pattern Dry matter weight (kg - hm™) PAR PAR use efficiency (g - MJ™") AE (%)
SC 13 746+5.34b 1.7340.05b
SM 32 721+2.17a 3.43+0.10a
/ IMC 30 363+6.01a 2.94+0.28a 39.51
AE / PAR PAR AE means difference between

PAR use efficiency of relay intercropping system and weighted average of PAR use efficiency of sole cropping maize and capsicum according to their
relay intercropping proportion in the unit area.
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Tab.3 Dry-matter accumulation rate of capsicum and maize in sole cropping and relay intercropping systems kg - hm™ - d”'

Growth stages of maize

Cropping pattern Seedling emergence Third leaf Sixth leaf Jointing Tasseling Silking
~third leaf ~sixth leaf ~jointing ~tasseling ~silking ~maturity
Capsicum"
Sole cropping 26.7+1.35a 84.7+3.64a 90.1+3.12a 137.4+4.08a 241.8+3.47a 201.6+2.54a
Relay intercropping 21.3+1.47a 69.0+2.13b 82.7+2.53a 123.34+2.18a 211.4+1.98b 126.6+1.65b
Maize
Sole cropping 1.1+0.22a 1.6+0.07b 36.6+1.02b 313.8+1.05b 373.0+6.04b 165.8+1.33b
Relay intercropping 1.7+0.17a 2.2+0.16a 50.6+2.04a 344.8+2.13a 443.1+1.26a 199.4+2.07a
1) The sampling of capsicum and maize were at the same time.

R4 KEMEKRTORMSE

Tab. 4 Dry-matter distribution proportions among different organs of capsicum plant %
( )
Cropping pattern Leaf Stem Fruit Root
Sole cropping 17.7+1.02a 35.4+1.68b 23.8+1.35a 23.1+£0.83a
Relay intercropping 16.4+1.57a 31.3+£2.09a 26.6+1.62b 25.7+1.11b

#5 FEAREHRTYERASE

Tab. 5 Dry-matter distribution proportions among different organs of maize plant %
Crop pattern Leaf Stem Maize-husk Maize cob shaft Seed Root
Sole cropping 12.440.58a 17.1£2.03a 4.5+0.49a 6.4+0.25a 36.3+1.01a 23.3+1.36a

Relay intercropping 12.7+1.24a 15.242.11a 3.9+0.13a 5.8+0.09a 37.242.42a 25.24+0.95a
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