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ABSTRACT: The effect obalanites aegyptiaca, Prosopis juliflora and Acacia nilotica on Net Assimilation Rate
(NAR) and Crop Growth Rate (CGR) of dry season Isong, Sorghum bicolor(L.) Moench) was investigated in
October/November, 1995B. aegyptiaca were small and so were not pruned Bufjuliflora and A. nilotica were
pruned. The result showed that the effect of $peecies on sorghum varied with tree species suattBttaegyptiaca
did not reduce Net Assimilation rate (NAR) and #fere Crop Growth Rate. Prunirigy juliflora significantly
(P<0.05) improved Net Assimilation rate and consedly Crop Growth Rate over the unpruned treatmétdawever,

A. nilotical whether pruned or unpruned as well as unpruned P. juliflora inhibited Net Assimilation Rate and Crop
growth in sorghum significantly (P<0.05) compareifhwthe small canopB. aegyptiaca and the non tree control.
Competition for limited moisture and light was respible for decrease in assimilation per unit afdaaf resulting in
low crop growth. The result suggests tBahegyptiaca or prunedP. juliflora can be planted with dry season sorghum.
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Introduction

In the Sudano-Sahelian zone, pressure omatagsources from increasing human population itkens
is leading to a decrease in the length of the titadil bush-fallow cycle, and the progressive reataf
woody vegetation from the landscape. Over expioitehas caused, in turn, a decrease in soil itgréhd
structural stability, leading to reduced infiltiati of water, lower crop yields, and the need foopgbe to
walk further to collect firewood, fodder and fruifThe planting or retaining of indigenous treescoop
fields, a type of land use practice embraced byteha ‘agroforestry’ which is common in the humiada
sub-humid tropics, could provide a single, low inpaolution to these problems if positive effectstiod
trees on the system, such as amelioration of the@adweigh the negative effects, such as comipatit
with the crop for limited soil moisture (1,2,3).n the sudano-sahelian, north eastern Nigeria, songh
production is on the vertisolic soils found in g@mi-arid north eastern region near Lake Chad tituda
13-14°E and Longitude 12-13°N (4). In this acéaNigeria, more than 80% of the population is tura
engaging in arable farming of dry season sorgh8ongbum bicolor (L.) Moench) grown as a sole crop
and as the main source of income. The dry seasgiem is locally known as ‘Masakwa’. Flood waters
arising from the short wet season, which could radiyu drain to the lake are contained in fields hwit
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contour bunds to reduce run off and aid of theyramason (September/October) to allow drainage pio
growing the crop. The crop is transplanted at tine from nursery seedlings grown during the rains
somewhat raised sandy areas, and growth is sgbely tesidual moisture (5,4).

Determining the effects of trees on crop djigl both the short and medium term is essentiah¢o
promotion of tree establishment and retention ¢thvated land.

Accordingly, there have been various publissiidies of the growth and yield of sorghum in iserid
areas. Hocking and Rao (6) observed a reductigieid and carbon accumulation in sorghum grown in
association with the aggressive, exotic leguin@jcaena leucocephalain a semi-arid area of India as
compared with sole cropping. Similarly, Sing,al (7) showed that the growth of sorghum decreased
with proximity to trees, because of a reductiomliy matter when intercropped, and a higher soilstooé
content in the monocropped fields than in the ortepped, and a higher soil moisture content in the
monocropped fields than in the intercropped. Kadteal (8) working on sorghum observed a reduction in
yield when grown with three tree species compaoeuigher yield of the sole crop. Although Doggé
has shown that monocropped sorghum can be growrdia on residual moisture in vertisols, no literat
exists on the growth and assimilation of dry seaswghums (10,9).

Materials and M ethods

The site for the experiment was the Unitedgdiom Overseas development Authority agroforestry
field station in New Marte, near Maiduguri. Théestonsisted of plots measuring 25mx 25mwhich have
been previously planted with trees. Sixteen plaese used from the 11 year old trees. There waue f
treatments (three species) and a control. Ofttheetspecied. nilotica andP. juliflora were pruned while
B. aegyptiaca were small in size and so, were left unprunedchBeeatment therefore had four plots.

Seedlings of a white-seeded variety of “Musak” sorghum were obtained from local farmers ifjeKa
village. Because of wide variation in size of dagg$ of the same age, uniform healthy seedlingsatf
more than four fully expanded leaves, regardlessgef were selected and transplanted.

Plots were bunded and weeded at two weeks {wi transplanting so as to conserve moisture and
reduce competition between weeds and the crop.dlisge were treated to normal cultural practices;
removing one third of the shoot and severing mdsthe roots. The roots portion was immersed in
standing water for 48 hours before removing anasjpianting. By this time the roots had resumedvtio
Plots were transplanted at one day intervals betwhe 14 September and"5October 1995, after
inundation when most of the rains had ceased. t Blaacing was 1mx1m except where the space was
occupied by a tree. A heavy wooded spike was tsedake holes in the soil after which 400ml of wate
was poured in each, before placing the transplant.

Plots were samples in the order they weretpth at daily intervals between plots. Samplifighe
sorghum plants was conducted sequentially at 2@ dagrvals throughout the growing season, which
lasted for 100 days. Prior to the first sampliagandomized sampling schedule was drawn up. ¢t ea
sampling time, a table of random numbers generatete used to identify ten sorghum plants for
destructive harvesting for biomass determination.

The leaf area of the sorghum plant were nreasusing a portable leaf area meter. Leaf adexinvas
calculated as the leaf area per unit land ared)(1All harvested vegetative matter was initialiynsdried
pending oven drying at 80°C to constant weight.isTipe of destructive sampling lasted 100 day20at
days intervals. Therefore, five such harvest waesle. Crop growth rate was calculated as change in
biomass over time. The net assimilation was cated as the crop growth rate divided by the leabar
index.

Soil samples for moisture determination (50@gere taken at a depth of 30cm. Immediatelyrafod
samples were obtained they were put in plastic bagsweighed. The soil samples were then overddrie
at 105°C for 48 hours to obtain dry weights. Gmaefiric soil moisture content (%) was calculatedfieesh
weight — dry weight/dry weight x 100.

Crown area of the trees were also measurieg tise telescopic rule at eight points around daeé
crown (at 45° increments). A fibron tape was laidthe ground fixed at the base of the trunk amdlita
the appropriate direction using the positions dfhleouring trees for correct alignment. A sightingle
was used to project a vertical line upwards froe tidgpe. The pole was moved along the tree trutik un
the tip of a branch first contacted or became @lithe with the pole. The crown radius was readnfthe
tape.
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The design of the experiment was unbalaneed r@sult of the non-pruning Bhlanites. The effects
of treatments were, therefore analyse using a gefisear model to allow for unequal replicationthaé
plot level. To be able to compare the control @aflanites, control and the pruned or non-pruned
treatments and within pruned treatments, threesmifft Standard Error of the Differences (s.e.dghef
means were calculated. Accordingly, Control wasrediated CO;Balanites aegyptiaaca, BA; pruned
Prosopisjuliflora, PJ+, unpruned PJ-; prun@dacia nilotica; AN+; unpruned, AN-. Therefore, three LSD
values (a, for comparing CO and BA; b, for compgu@0 and all other treatments and; c, for comparing
P. juliflora PJ+ with PJ- and\. nilotica AN+ with AN-treatments) were calculated. Meangegeparated
from each other using the Least Significant Differes (LSD). Means were judged to be significantly
different at P<0.05 (F. test).

Results

Between 20-40 DAT sorghum in CO and BA treaits had the highest NAR (Fig. 1). This showed
that even at an early establishment stage, CO @andidée assimilating faster per unit leaf area. NAR
reached a peak at40-60 DAT, BA having the highssinailation rate while PJ+ was higher than PJ- and
both AN+ and AN-. At 60-80 DAT, control and BA #&iments had the highest NAR, while PJ- and AN-
and AN+ had a low or negative assimilation.

The crop growth rate also showed a simileatment trend (Fig. 1). In CO, BA and PJ+ treatsiehe
crop displayed atypical sigmoid pattern of growth.

Crop growth rate was higher between 40 anBA&U and also showed that PJ-, AN+ and AN- had very
low growth rates. Between 60-80 DAT, the sameepativas observed (Fig. 1).

When soil moisture was considered, at 20 DIE,soil moisture was highest in the control tHongt
significantly different fromB. aegyptiaca and prunedA. nilotica treatments, but remained significantly
different from both pruned and unpruneduliflora as well as unprunedl nilotica (Table 1). At 40 DAT,
control had significantly higher soil moisture thane other treatments. Prundd juliflora had
significantly higher soil moisture than the unprdrieeatment. On the contrary, unprurfedhilotica had
higher soil moisture than the pruned treatment 6@ADAT, control treatment was not significanthegter
than theB. aegyptica treatment, but significantly greater than all gfreaned treatments. PrunBdjuliflora
had soil moisture which was significantly greateart the prunde Julifiora. UnprunedA. nilotica had
significantly higher soil moisture than the prurfedhilotica treatment.

Table 1: Effect of trees on gravimetric soil ntoig content.

% Soil moisture

Treatment 20 DAT 40 DAT 60 DAT
Control 16.02 14.11 12.13
UnprunedB. aegyptiaca 16.01 12.10 12.00
PrunedP. juliflora 13.91 11.9 11.01
UnprunedP. juliflora 13.01 9.91 5.10
PrunedA. nilotica 13.02 10.10 7.12
UnprunedA. nilotica 14.50 11.00 10.13

LSD (5%) a*NS a.1.01 a.NS

b.1.20 b.1.20 b.0.71

c.NS c.1.25 c.1.10

*a. for comparing control an®. aegyptiaca; b. for comparing control and all other treatmerts; for
comparing within pruned and unpruned treatments.
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Fig. 1
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When crown sizes were considered, unprunejdliflora had bigger sizes followed by unprunad
nilotica (Table 2). TheB. aegyptiaca were small (Table 2).

Table 2: Crown Size of tree species

Treatment Crown sizes (m)
Control -
UnprunedB. aegyptiaca 0.41 (0.07)*
PrunedP. juliflora 1.75 (0.06)
UnprunedP. juliflora 2.30(0.04)
PrunedA. nilotica 0.83 (0.06)
UnprunedA. nilotica 1.26 (0.07)

*Values in parentheses are standard errors of tenm

Discussion

At early establishment, assimilation per umés low (Fig. 1), as the season progressed asasioml
reached a peak. High Net Assimilation Rate (NAR]J €rop growth Rate (CGR) were obtained in control.
B. aegyptiaca and prunedP. juliflora treatments. The results has shown that trees diffeeent effect on
net assimilation rate and growth rate of sorghurhe lack of difference between the control, unpdiBe
aegyptiaca and prunedP. juliflora was attributed in part to the small crown sizeB.aiegyptiaca (table 2)
which resulted in reduced competition for lightagesult, high leaf assimilation rate was obtaindd.
could be that the control anB. aegyptiaca or prunedP. juliflora treatments had similar level of
competition with the crop. The result is in agreent to that reported by Bullogkal (11); Stoutet al
(12) that shortage of light and moisture is resgmedor reduction in assimilation and crop growthe
significant difference between pruned and unprudgdliflora indicated that lack of pruning management
in the unprunedP. juliflora treatment resulted in increased competition withdrop for available light and
moisture (Table 1) which inhibited assimilation pamit area of leaf and therefore crop growth. In
complete contrast B Juliflora, pruningA. nilotica reduced NAR, despite the crop having high amodint o
light and soil moisture, an indication that thees@esponded differently to pruning.

The difference observed between pruned anpgrumed P.. juliflora demonstrated clearly the
advantages of the pruning management strategyrimstef reduction in competition for resources forpc
growth. This is in agreement to similar reports Bgnge (13) and Ralhaa al (14) that pruning
management can reduce the level of competitioroimesspecies and increase productivity of associated
crops. Since assimilation can lead to high crapgn rate and consequently productivity, the highRN
and CGR in the control ar8l aegyptiaca aswell as prune@. juliflora treatments shows the potential of
high productivity (15). It thus suggests ttitataegyptiaca andP. juliflora can be planted with sorghum
particularly when pruning is applied to tRejuliflora in a similar study, Puri and Bangarwa (16) repbrte
that it is not advisable to plaAt nilotica with wheat. Equally, the planting of dry seasorgbum withA.
nilotica tree is not advisable.
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