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Abstract — In Sudano-Sahelian zone of Chad, cereals are the
basis of food. The diversification of this diet requires the
introduction of foods rich in protein and minerals and justifies
the quantitative improvement of the leaves and seeds of
cowpea. The purpose of this study is to determine the period
when leaf removal has less impact on pod production. The
effect of defoliation on pod production was verified on three
pure lines grown in the field. The experimental device is a split
plot with three repetitions with the three genotypes that
constitute the main treatments and the nine modes of
defoliation. The analysis of variance in the collection data
shows a significant difference between the average number of
leaves per plant and the number of pods per plant depending
on the number of leaf samples. The removal of 5 leaves at 40
days after emergence stimulates pod production. This stage
seems to be the ideal stage of sampling.

Keywords — Vigna Unguiculata, Defoliation, Pod, Sudano-
Sahelian Zone.

I. INTRODUCTION

The cowpea [Vigna unguiculata (L.) Walp.] is a diploid
legume [1] preferentially autogamous [2] cultivated mainly
in the tropical and subtropical savanna regions of Africa,
Asia and South America [3]. World production of cowpea
seed amounts to about 6.4 million tones with an above-
ground biomass of 888 kg / ha [4]. Cowpea is consumed
from the seedling stage to the harvest (seedling, young
leaves, young pods, immature pods, dry pods) and is used
in several African dishes [5], [6]. Cowpea seeds are
consumed in the form of steamed cake called koki and
kosaiou donut [7], [8]. Seeds are also used in the
formulation of simple weaning foods for children [9], [10],
[11], [12]. Seeds contain many proteins, vitamins and
minerals essential for human nutrition in poor countries
[13], [14], [15]. Cowpea leaves are eaten as vegetables [6],
[16]. In Botswana and Zimbabwe, water-baked cowpea
leaves are kneaded and the resulting pulp is compacted into
small pellets, which are then dried for preservation [17],
[18]. The leaves are also used in the poultice to treat
swelling, skin infections and dental pain [19]. Some
varieties are grown as fodder and the tops are reserved for
animal feed after harvesting the seeds [20], [21], [22].
Notwithstanding the benefits of cowpea seeds and leaves,
leaves are harvested at all stages of plant development
either for direct consumption (fresh leaves) or for storage
(dry leaves) [23]. It is evident that seed yield and leaf
production are correlated [24]. Therefore, it would be wise
to determine the period when leaf removal has less impact
on pod production.

I1I. MATERIALS AND METHODS

Research was conducted at the experimental farm in
Gassi (Ndjamena). Ndjamena is the capital of the Republic
of Chad (12 © 06 '59 "N latitude, 15° 04' 20" East longitude,
298m altitude). The relief of the study area is slightly flat.
The area is the area of vertisols and hydromorphic soils.
These soils, which are differentiated from one another by a
slightly dissimilar hydric regime, are all argilo-sandy to
clayey, with calcareous nodules quite rich in nutrients,
phosphorus apart [25]. The study area has a tropical climate.
It has two seasons, including a long dry season (7-8 months,
from November to May) and a short wet season (3-
Smonths, from May to October). The rainfall varies
between 400 and 700 mm / year in the form of more or less
violent showers. The observed temperatures in N'Djamena
are between 20 © C and 45 ° C in the dry season and between
18 ° C and 30 ° C in the rainy season [26].

The plant material consisting of 03 improved entries from
the National and International Research Institutes was
evaluated at the station under the conditions of the Sudano-
Sahelian zone of Chad:

v Two improved varieties of IITA currently being
popularized in the Sudano-Sahelian zone by the
Institute for Agronomic Research for Development
(IRAD), Maroua Station namely: 1T93K-693-2 and
IT97K-819-118;

An improved variety from Burkina Faso in extension

in Chad namely KVX414-22-2.

After delineation, plowing of the plots using the hoe and

the shovel and making mounds, a semi by hand with 3 to 4

seeds coated with Insector-T® (Imidacloprid 350 g / kg +

Thiram 100g / kg DS) per pouch was performed. The

spacings between the pockets were 0.8 m on the line and

0.50 m between the pockets [27]. After unmarking at 2

plants per plant at 2 weeks post-emergence, treatment and

maintenance operations such as weeding were carried out

[27]. A first pass of Optimal® 20 SP Insecticide

(Acetamiprid 200g / kg, SP) was performed at 2 weeks after

germination following ants attack onset. A second pass was

made 10 days after the first pass. Other passages of this
insecticide have been made as needed. During flowering

and fruiting, treatments with Cypercal® (Cypermethrin +

Dimethoate at doses of 30g +250g a.i/ L, respectively) had

allowed the control of pests. Mineral fertilizer NPK

10.10.10 was applied to the plots three weeks after sowing

at a rate of 60 kg / ha.

The experimental setup is a split plot with three
repetitions with the three genotypes that constitute the main
treatments and the nine modes of defoliation (TO: no
defoliation, T1: 5 leaves taken at 40 days after emergence,

v
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T2: 10 leaves taken at 40 days after emergence, T3: 5 leaves
taken at 45 days after emergence, T4: 10 leaves taken at 45
days after emergence, T5: 5 leaves taken at 60 days after
emergence, T6: 10 leaves taken at 60 days after emergence,
T7: 5 leaves taken 75 days after emergence, T8: 10 leaves
taken 75 days after emergence).

Of the plants previously selected, 5 leaves were taken
manually on one and 10 leaves on the other respectively at
40 days, 45 days, 60 days and 75 days after emergence. Five
plants are retained and labeled by repetition. The measured
parameters are:
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II1. RESULTS

Analysis of field observations shows that cowpea
varieties have a 100% emergence rate at 6 days. Flowering
occurred 55 days after emergence, 61 days after sowing. At
75 days after sowing, cowpea seedlings had already
produced pods. Some pods were already fresh, so they were
ready to be harvested as vegetables or condiments. At this
time, the plants were at the same time flower buds,
blooming flowers, immature pods and mature green pods.
These observations also show delayed flowering as a

v" Number of leaves per plant (NLP) : the NLP parameter  function of leaf samples. Leaf sampling (5-10) results in a
was measured on 5 plants for each replicate. On pre-  flowering shift of about one week.
selected plants at different stages after leaf collection, Analysis of variance of the sampling data shows a
the number of leaves was determined using a marker  gjgnificant difference between the average number of leaves
(counted leaves were identified to facilitate counting);  per plant and the number of pods per plant based on the
v Number of pods per plant (NPP). On plants selected  number of leaf samples (Table 1).
beforehand at different stages after leaf collection, the
pod per plant (NPP) was obtained by counting the
viable pods borne by mature plants.
Table 1. Evolution of the number of pods according to the leaf samples.
IT93K-693-2 IT97K-819-118 KVX414-22-2 Means
NLP NPP NLP NPP NLP NPP NLP NPP
0 45.67°+£5.13 29.66°+2.08 43.52°+£3.02 27.15°+4.10 44.23°+£2.15 28.72°+3.03 44.47+1.09 2851+1.27
T1 49.022+1.12 30.12°+3.23 45.08°+1.65 27.87°+2.88 45.25°+1.09 30.552+3.01 46.65+2.23 29.51+1.44
T2 44.339+£4.16 28.887£2.13 40.12°+4.04 26.76f£2.06 42.789+3.93 29.02°+1.80 42.41+2.13 2822+1.27
T3 45.10°+3.51 29.01°+2.53 42.98°+£3.01 26.84°+2.10 43.55°+2.88 28.15°+2.76 43.88+1.10 28.00+1.09
T4 42.00°+3.46 28.332+0.58 41.12¢4+£3.26 26.32¢+0.86 41.75°+3.13  27.148+1.01 41.62+0.45 27.26+1.01
T5 39.33f£6.03 27.00"+1.00 38.02f+1.34 2568"+2.02 3845/£2.01 26.04"+1.74 38.60+0.67 26.24+0.68
T6 34.338+£6.02 25.67'+0.58 32.852+£1.46 2298'+0.69 33.08:+1.97 23.52i£1.00 33.42+0.80 24.06+1.42
T7 27.67"+£3.51 29.46°+2.18 25.12"+£2.10 27.45°+4.67 24.42"+198 28.654+£2.50 25.74+1.71 2852+1.01
T8 12.68'£1.20 29.099+236 10.56'+2.57 26.85¢+4.01 10.09'+1.68 27.98'+2.01 11.11+£138 27.97+1.12

TO: no defoliation, T1: 5 leaves taken at 40 days after emergence, T2: 10 leaves taken at 40 days after emergence, T3: 5 leaves taken at 45 days after
emergence, T4: 10 leaves taken at 45 days after emergence, T5: 5 leaves taken at 60 days after emergence, T6: 10 leaves taken at 60 days after emergence,
T7: 5 leaves taken 75 days after emergence, T8: 10 leaves taken 75 days after emergence, NLP: number of leaves per plant, NPP : number of pods per

plant.

The collection of 10 leaves at 60 days post-emergence
results in an extreme reduction in the average number of
pods per plant (24.06 + 1.42) while the removal of 5 leaves
at 40 days after emergence stimulates pod formation (29.51
+ 1.44). Averages in table 1 show that leaf samples at 40
days after emergence increase pod production. On the other
hand, when the sampling threshold is 10 sheets, the opposite
occurs. Collection of 5 leaves at the 40 day stage seems to
be the best time to take leaves. At 45 days after emergence,
5 leaf samples do not have sufficient impact on the number
of pods per plant. On the other hand, samples of 10 leave
instigate a rather severe reduction in the number of pods per
plant. Therefore, it would be advisable to take 5 leaves at
the 45 day stage.

At 60 days, regardless of the number of leaves taken (5
or 10 leaves), the samples have very negative effects on the
number of pods per plant. It turns out that the 60 day stage
is not conducive to sampling.

Leaf samples at 75 days, whether 5 leaves or 10 leaves,
have no effect on the number of pods per plant. At this
stage, the pods have already reached maturity. On the
number of leaves per plant, it should be noted that the

collection of leaves at 75 days reduces the average number
of leaves per plant by half. The 75 day stage seems to be a
magnificent leaf-picking stage (5 or 10 leaves). The only
problem is that at this stage there are not enough young
leaves prized by consumers.

IV. DISCUSSION

Analysis of the average number of leaves per plant and
the number of pods per plant showed a great variability
within the genotypes studied. Similar results were obtained
by [28] on cowpea leaves.

For the emergence rate, the results are much higher than
those obtained by [29]. This difference is explained by the
fact that [29] evaluated the emergence rate at 3 days. The
rate of emergence may vary depending on the number of
days. The averages obtained for the number of leaves per
plant are similar to those obtained by [24] in the high
Guinean savanna zone of Cameroon. These authors
reported a range of 25.5 to 72.6 leaves per plant. In this
same area, [23] also obtained a number of leaves per plant
in the range of [24]. As foliar production of cowpea varies
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with genotypes, our genotypes used adapt well to the
pedoclimatic conditions of the study area for this parameter.
Concerning the averages of the number of pods per plant,
our averages are similar to those obtained by [24], by [29]
in Benin and by [30] in Ivory Coast.

Samples from 5 leaves to 40 days after emergence
stimulate pod production. It is possible that this sampling
encourages the entry into action of the meristems of
expectations responsible for the production of lateral leafy
branches at the origin of the additional production of pods.
In addition, [23] recommend harvesting young leaves
because of the accumulation of a large amount of minerals
needed for photosynthesis by old leaves. [31] Noted that the
protein content of cowpea leaves ranged from 43g/100g for
10 day old leaves to 30.5g/100g for 25 day old leaves.

Samples of 10 leaves at 45 days and 5 and 10 leaves at 60
days have negative effects on the number of pods per plant.
It appears that flowers and immature pods require a
maximum of nutrients during flowering and fruiting, and
that leaf sampling, the seat of synthesis of these nutrients,
results in a decrease in the distribution of nutrients. The
elaborate sap causing the fall of newly formed flowers and
pods.

Leaf samples at 75 days, whether 5 leaves or 10 leaves,
have no effect on the number of pods per plant. The
reduction in the number of leaves would cause the pods to
mature quickly because the plant will seek to store the
substances in the seeds for the survival of the species. On
the number of leaves per plant, it should be noted that the
collection of leaves at 75 days reduces the average number
of leaves per plant by half. This drop rate is explained by
the senescence of the old leaves associated with the samples
[32].

V. CONCLUSION

Defoliation has positive effects on pod production by 40
days after emergence and maximum harvest is about five
leaves per plant. Defoliation at this stage stimulates the
production of leaves and pods.
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