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Abstract

Growth and yield of maize (Zea mays L.) under Gliricidia sepium — maize alley cropping system subjected to
varying pruning regime were evaluated. The alleys between three rows of S-years old Gliricidia of an
espacement of 0.25 m within rows and 4 m between rows were cleared of existing weeds and each alley was
demarcated into four plots of 4m x 6m with a buffer zone of 1m between plots. The demarcated plots were
distributed into pruning regime treatment which consisted of 2, 4 and 6 weeks after planting (WAP) and control
treatment without pruning regime and laid out in a randomized complete block design (RCBD). Maize seeds
were sown in each plot at an espacement of 30cm x 100cm (within and between rows) at the onset of rain.
Maize plant heights were significantly (p< 0.05) higher in 2WAP and 4WAP pruning regime treatments than
that of 6WAP at the sampling periods of 4, 6 and 8 weeks after sowing (WAS). There were no significant
differences between pruning regime treatments (2, 4, 6 WAP) with respect to stem circumference. At harvest,
the maize cob circumference (cm), nitrogen storage (g/plant) and grain yield (kg/ha) were significantly higher in
2WAP and 4WAP pruning regime treatments than that of 6WAP. All plots that received pruning mulch at
2WAP, 4WAP and 6W AP pruning regime treatments recorded significantly higher maize plant height (cm), cob
circumference (cm), grain yield (kg/ha) and N storage (g/plant) (leaf, stem, root) relative to control treatment
without pruning regime. The timing of the transfer of N from pruning to maize crop appeared to be mainly
during the early growth phase (2-4 WAP) of crops. Hence to ensure optimum grain yield of maize in an alley
farm of high quality litter, pruning of the alley should be carried out between 2 and 4 weeks after seed sowing.
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INTRODUCTION Thus, controlling the timing of pruning, tree cutting
Agroforestry system based on biomass transfer from or bringing plant residues from external source to
perennial legumes, have been identified as a match N release from high quality litter and crop
potentially important management practice in the demand is highly desirable. Therefore, the objectives
tropics for sustaining soil fertility and crop of the study are: (1) to investigate the growth and
productivity (Kang et al, 1985). Thus, both economic yield of maize in an alley cropping system with
and environmental concerns have led to renewed Gliricidia sepium and (2) to ascertain the optimum
interests in legume residue as a source of nitrogen in pruning sequence that matches N release from high
agricultural systems. Alley cropping technique is an quality litter with crop N demand with a view to
agroforestry practice that had received adequate improve the efficiency of N use by maize crop in an
research  attention with promising results for alley cropping system for the enhancement of growth
improved crop yield in the tropics (Mulongoy and and crop yield.

Saginga, 1990; Mulongoy et al 1993; Mureithi et al

1994; Yadav, 2008). Legume prunings are often used MATERIALS AND METHODS

as a source of mulch to increase soil fertility, Study Site

conserve water and in some cases suppress weeds. The field experiment was carried out at the
However, the synchronization of N release from Agroforestry Demonstration plot of the Teaching and
decomposing plant residues with crop demand for N Research Farm, Federal University of Technology,
is critical for the success of alley cropping approach Akure, Nigeria in the humid low land rain forest belt
(Young, 1997). Under field conditions, the of south of 2002. Akure is located on latitude 7° 17 N
contribution of N from high quality liter to crop N is and on longitude 5° 10 E, an altitude of 350 m above
often small and crop N recoveries from pruning is sea level with an annual temperature of 27° C. The
often less than 20% (Giller and Cadisch, 1995). The mean annual rainfall is 1500mm with bimodal pattern.
poor efficiency of N use from high quality pruning Relative humidy range between 68% and 86% during
from trees such as Gliricidia sepium is often the rainy season and less than 50% during the
attributed to lack of synchrony between N demand harmattan dry period. The soil is classified as
and N release coupled with losses of N due to ferruginous tropical soil (alfisols) on crystalline rock
leaching (Nakhone, 2008).
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of basement complex and belongs to Egbeda series
(Smyth and Montgomery, 1962).

METHOD OF DATA COLLECTION

Three rows of S-years old Glirircidia alley of an
espacement of 0.25 m within and between rows were
cleared of existing weeds and each row was
demarcated into four plots of 4m x 6m with a buffer
zone of 1 m between plots. The experimental plots
were laid in a randomized complete block design
(CRD) with four treatments each at three replicates.
The experimental treatments involved three pruning
regime which consisted of pruning at 2, 4, and 6
weeks after sowing (WAP) and the control treatment
without pruning regime.

Maize seeds (Zea mays L) were sown (three seeds per
hole) at an espacement of 30m x 100m (within and
between rows) at the onset of rainy season.
Immediately after germination (5 days after sowing),
the seedlings were thinned to one seedling per hole
while partial pruning of the Gliricidia alley was
carried out and evenly applied to each plot as mulch.
Subsequently, pruning regime of 2, 4, and 6 WAP
were carried out according to the design of
experiment. During the growing period of maize, the
following variables were obtained: plant height (cm),
stem circumference (cm), nutrient storage (g/plant)
and dry matter yield (kg/ha). At 2, 4, 6 and 8 weeks
after sowing (WAS), five plants were selected per
treatment and measured for total height and stem
circumference. The plant biomass was evaluated for
N storage at 8 WAS. The plant biomass (leaf, stem,
and root) oven dried at 65° C was ground to pass
through 2mm-mesh sieve for nutrient analysis. Total
N was determined by micro- kjedhal digestion,
followed by distillation and titration (AOAC, 1992).

At maturity, three maize cobs were harvested per
treatment. On dehusking the ear, the length was
measured from the base to the tip of the cob, while
the cobs diameter was measured at the mid- point of
the cob. Thereafter, the cobs were oven dried at 100°
C for 48 hours to constant weight. On shelling, the
separate weight for the grains were obtained and
expressed in kg/ha.

Statistical Analysis of Data

The data on growth and yield were subjected to
analysis of variance (ANOVA) to determine the
degree of variation among the treatments at 5% level
probability. Means that were significant were
separated by Fisher’s Least Significant Difference
(LSD).

RESULTS AND DISCUSSION

At 2 weeks after sowing (WAS), the maize height for
the entire pruning regime and the control (without
pruning regime) which were 55.5cm, 61.1cm, 60.2cm
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and 56.1cm for 2WAP, 4WAP and 6WAP pruning
regimes and control respectively was not significantly
different (p < 0.05). However, at 4WAS, 6WAS and
8WAS, the maize height was significantly higher
(p<0.05) in the entire pruning regime than control.
The maize height was significantly higher in 2WAP
and 4WAP pruning regimes than that of 6WAP at
4WAS, 6WAS and 8WAS (Table 1). For the maize
stem circumference (Table 2), the difference was not
significant in the entire pruning regime including
control at 2, 4, 6 and 8WAS. The mean maize cob
circumference (12.1cm) and mean grain weight
(123.3kg/ha) at harvest were lower (p<0.05) in the
control than in the entire pruning regime. Similarly,
the mean maize cob circumference (13.2cm) and the
mean grain weight (185.5kg/ha) were lower in 6WAP
pruning regime than in 2WAP and 4WAP pruning
regimes (Table 3). However, there was no significant
difference in the respective maize cob circumference
and grain weight (yield) between 2WAP (14.2cm;
250kg/ha) and 4WAP (14.25cm; 240kg/ha) pruning
regimes (Table 3). This same trend holds for the
nitrogen storage in the maize plant parts (leaf, stem,
and root) at harvest (Table 4). However, at the time
of harvest, it is important to note that the N storage in
the root of maize was higher in 6WAP (0.12/plant)
pruning regime than in both 2WAP ( 0.06g/plant) and
4WAP (0.09g/plant) pruning regimes (Table 4).

The addition of plant residues from the tree
component to the soil plays a critical role in
agroforestry systems. These residues may be in the
form of litter material, leaf fall- or pruning — fresh
material cut from the tree. When litter decomposes,
through the action of soil fauna and microbes, the
nutrients contained within it may follow two path:
humification or mineralization. Nutrients held in
humus like those in the residues are protected against
leaching. They are subsequently released by the slow
but steady process of humus mineralization and the
mineralized nutrients are released into the soil
solution. They then became available for plant uptake
by plant roots, but at the same time become subject to
loss from the plant — soil system by leaching, gaseous
losses and fixation on to clay minerals. Given the
range in quality (decomposition rate) of tree residues,
their different rates of decay will cause the release of
nutrients to be spread overtime, with high quality
litter decomposing and mineralizing nutrients within
a short range and low quality taking longer time to
decompose and mineralize its nutrients.

As indicated by the results of this study, pruning from
high quality litter such as Gliricidia sepium are of
most benefit to leaf maize plant (Zea mays) when
they are applied 2-4 weeks after sowing.
Consequently, pruning at 2-4 weeks after sowing
gave significantly higher maize yields and N storage
in plant parts (leaf, stem and roots) than pruning
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applied 6 weeks after sowing. This findings
corroborate the earlier report of Haggar et a/ (1993),
that the timing of the transfer of mulch N from high
quality litter to crops appears to be mainly during the
early growth phase of the crop. The higher
proportional contribution of mulch N to crop N
storage relative to control in the first 4 weeks
suggests that a flush of available N was released from
pruning during the first few weeks after sowing.

Thus, the amount of nutrients provided by pruning is
determined by the production rate and nutrient
concentration both depending on climate, soil types,
tree species and tree species and tree pruning regime.
Hence tree biomass containing sufficient nutrients to
meet crop demand is not enough; the nutrients must
be supplied in synchrony to crop needs. Nutrients
release patterns from organic materials are, in part,
determined by their chemical composition, or quality.
Leguminous materials release nitrogen immediately
unless they contain high levels of lignin or
polyphenols. Thus, indices that predict nutrient
release pattern will assist in the selection of species
for synchronizing with crop demand and improve
nutrient — use efficiency.

As noted by Teklay (2006), nitrogen release from
commonly used nitrogen-fixing trees reaches a
maximum rate 30-40 days after applications. The
nitrogen demand from cereals including maize is also
at its highest in the first few weeks after emergence.

If pruning are applied at the time of planting, release
exceeds uptake in the early stage of crop growth and
falls behind it later. As earlier noted ny Mulongoy et
al (1993) and as indicated from the results of this
study, for pruning of trees with high — quality litter, a
considerable degree of nutrient synchrony between
release and requirement is attained if pruning are
applied a short time after planting.

CONCLUSION

Nutrients that are released from mineralization of
litter become available for immediate uptake by
plants. At the same time, they are held in highly
mobile forms in the soil solution if not taken up and
so are liable to leaching from rain during the early
part of the growing season. Thus, choosing the timing
of pruning and litter addition so as to synchronize the
release of nutrientts from the decomposition of tree
residues with the requirement from nutrient uptake of
associated crop is critical for soil nutrient losses
during cropping phase in agro forestry systems.

It is evident from the results of this study that timing
of the transfer of pruning N to maize crop appeared to
be mainly during the early growth phase of the crop
and in particular with high quality litter such as
Gliricidia sepium, pruning should be carried out
between 2-4 weeks after seed sowing so as to ensure
adequate N — use efficiency from the pruning by
maize crop and hence optimum grain yield.

Table 1. Effect of pruning regime on maize plant height (cm) in Gliricidia-maize alley in Akure.

PR?;gllg Sampling Time (Weeks after sowing)

2 4 6 8
Control 56.1a 89.5a 169.1a 195.0a
2WAP 55.5a 114.2b 216.8b 233.4b
4WAP 61.1a 118.4b 214.8b 235.0b
6WAP 60.2a 110.4c 203.06¢ 219.1c

Mean followed by the same letter in column are not significantly different (p>0.05)

Table 2. Effect of pruning regime on maize stem circumference (cm) in Gliricidia-maize alley in Akure.

Pruning . . .
Regime Sampling Time (Weeks after sowing)

2 4 6 8
Control 43a 5.7a 6.2a 6.01a
2WAP 4.3a 5.9a 6.8a 6.7a
4AWAP 5.3a 6.1a 6.9a 6.5a
6WAP 5.0a 6.4a 6.9a 6.6a

Means followed by the same letter in column are not significantly different (p>0.05)

Table 3. Effect of pruning regime on maize cob circumference and grain yield in Gliricidia-maize alley in

Akure.
Pruning Mean Cob Mean grain
regime circumference (cm) weight (kg/ha)
Control 56.1a 89.5a
2WAP 55.5a 114.2b
4WAP 6l.1a 118.4b
6WAP 60.2a 110.4¢

Means followed by the same letter in column are not significantly different (p>0.05)
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Table 4: Nitrogen storage (g/plant) by maize plant parts as influenced by pruning regime in Gliricidia — maize
alley at 8 weeks after sowing in Akure.

Pruning Leaf Stem Root
regime

Control 0.10a 0.09a 0.02a
2WAP 2.12b 0.36b 0.06b
4WAP 2.23b 0.48b 0.09b
6WAP 1.65¢ 0.14c 0.12¢

Means followed by the same letter in column are not significantly different (p>0.05)
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