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Abstract

Defoliation causes significant production losses in sesame. However, the varied reactions in relation to the
phenological stages are not known. Therefore, the present study aimed to determine the most sensitive
phenological stages. Thus, three varieties were subjected to 50 % defoliation at three phenological stages in a
complete randomized block trial with three repetitions of 12 treatments. The analyses of variance carried out on
the data recorded at the end of the cycle showed that the values of six of the seven parameters studied were
different according to the variety of sesame and the phenological stage of the defoliation application. Thus,
overall, the plants defoliated at the vegetative stage presented the lowest value for the number of bolls per plant
(84), the mass of dry grains per plant (4.48 g) and the yield (597.082 to 1066.677 kg / ha). Also, plants defoliated
at the beginning of flowering presented the lowest average value for three vegetative parameters: plant height
(126.90 cm), stem diameter (10.04 mm), length of the shortest branch (0.47 cm). Consequently, plants defoliated
at the start of flowering have the greatest average mass of dry grains, except in the cultivar Benais Gbé from
Ladoué. Similarly, plants defoliated at the start of fruit set presented the highest average value for four of the six
parameters. These latter results indicate that 50 % defoliation at the vegetative and early flowering stage
decrease production and growth, respectively. They are useful for more efficient integrated management of
farms.

Keywords: 50 % defoliation effects, Cote d’Ivoire, growth parameters, sesame (Sesamum indicum L.), yield
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Introduction

Sesame (Sesamum indicum L) is cultivated for its grains which are widely used because of their great richness in
lipids, essential fatty acids, protein, vitamins (B, E), mineral elements (Ca, Fe, Mg, P, Zn) and oxalic acid (IPS,
2010; Amoukou et al., 2013; Sene et al., 2018a: Zangui, 2020) I 2 3 4, They are also used in oil production
(Abou-Gharbia et al., 2000) I, in the pharmaceutical and cosmetic industries. Plant extracts are used in the
integrated fight against biotic stresses (Syed et al., 2015) [}

So, the food, nutritional and socio-economic interests of these grains (IPS, 2010; Saha et al., 2014; Sene et al.,
2018a, b) [ 7-3.81 encourage large production. (Gamene, 2016) 1.

However, the yield per hectare, being very low (Rongead, 2013; Gamene, 2016) [1% 9, leads to the exploitation of
very large areas of land. This low yield is due to several factors including the cropping system, agricultural
inputs and abiotic and biotic stresses. Among bio-aggressors, insect pests or phytophagous (Some, 2000; Siéné et
al., 2021) 1 2 are the most dangerous because they cause more than 70 % loss of production (Macoumba,
2002; Egonyu et al., 2005) [ 4, Several control approaches are initiated by farmers. The most widespread and
effective is chemical control. However, its misuse degrades the health of users, disturbs and/or kills pollinating
Ensects an]d pollutes the environment (Tasei, 1996; Charlier and Plomteux, 2002; Jas, 2010; Gouda et al., 2018)
15, 16, 17, 18

Thus, in the context of agro-ecology and sustainable agriculture, to reduce these disadvantages as much as
possible, is it wise to apply chemicals only at the phenological stage when they are most effective and efficient,
i.e. say the stage where the defoliating effects decrease production the most. These phenological stages are,
however, not known.

Thus, the present study aimed to determine the phenological stages most sensitive to defoliating agents through
defoliation trials in three varieties of sesame.

The initiative for this research is based on the existence of at least one phenological stage at which defoliation
reduces production the most.

Materials and Methods

Plant material

The plant material analyzed in this work was constituted of 720 four-months-old plants of three sesame
varietie:s : these are variety Benais Gbe (V1) from Fouinan, variety Yeya (V) from Dioman and variety Benais
Gbé (V3) from Ladoué. These varieties are less resistant to drought and less attacked by insects. They have good
faste.
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Collecte zone and experimental site

The seeds were collected in the villages (Dioman, Fouinan, Ladoué) of the administrative Department of Touba
(8,17 ° N, 7,41° W) in Bafing region Western Cote d’Ivoire. The experiments were conducted at the
experimental site of the Université Jean Lorougnon Guédé in Daloa (6,54° N, 6,26° W) (Céte d’Ivoire).

Carrying of the experiments

Plot setting and management

The cultural background of the plot was tomato and a combination of soybean, okra and maize. The plot was
cleared with a machete and biomass burned when became dry. The soil has been finely worked with a hoe.

The experimental design adopted in this study is a randomized complete block with three replications. Blocks
were distant of 0.5 m. Every block was splitted into 12 elementary plots separated by 0.3 m, with four for every
one of the three varieties. Every elementary plot included four rows spaced 0.3 m apart and every row five
sowing points also spaced 0.3 m apart.

Sowings were done at the rate of about 15 seeds per hole in december included in dry season spanning period in
Cote d’Ivoire. From sowing to the end of the vegetative stage, watering was ensured before 8 a.m. every two
days period. From flowering to capsule maturation, watering was daily. Five days after a rain, watering was
resumed.

A thinning was carried out, leaving four seedlings per hole, as soon as the first pair of leaves appeared. Another
thinning was carried out on the 16th day after germination, leaving the seedling with the highest number of true
leaves.

Regular and continuous manual weeding was carried out. Two pesticide treatments with DECIS forte were
carried out at a dose of 100 g/L on the 14th and 47th day after germination (DAG) at the vegetative stage. At the
fruiting stage a fungicide, BANCO PLUS (550 g/L) was applied.

Application of defoliation

The defoliation consisted in manually cutting 50 % of the leaves (one leaf out of two per node) of every plant at
three phenological stages: at the vegetative stage (30 days after germination: 30 DAG, at the start of the
flowering and fruit set. Each of the four elementary plots assigned to each of the three varieties per block
corresponds to one of the four defined levels of defoliation. These levels were:

= Do: non-defoliated plants (controls);

= D1: defoliation at the vegetative stage (30 days after germination: 30 DAG);

= D2: defoliation at the start of flowering; and,

= Da3: defoliation at the start of fruit set (beginning of capsules formation).

Data recording

The data were recorded, at the individual plant basis and at the end of the cycle, for plant height (PH), main stem
diameter (SDia), number of branches (NBr) on the main stem and twigs, length of the longest branch (LLBr),
length of the shortest branch (LSBr), number of capsules per plant (NCap) and dry seeds mass per plant (SMass).

Data processing

Two factors of variability are studied: the variety and the stage of development and growth of the plant at which
the defoliation was applied or stage of defoliation.

The numerical data obtained were subjected to analyses of variance (ANOVA) with these two variability factors
to assess, at the risk a = 0.05, o= 0.01, o. = 0.001 the statistical significance of the differences in the means for
the varieties, the defoliation stages and their interactions. The Fisher's LSD test was performed to determine the
different homogeneous groups of means per parameter in relation to the levels of every one of the factors, when
the ANOVA showed a significant difference. All these analyses were performed with Statistica software version
7.1.

Results and Discussion

Effects of the variety on the parameters

The three varieties (V1 : Benais Gbe, V2 : Yeya, V3 : Benais Gbé) were different signifcantly (p < 0.01) for plant
height (PH), highly significantly (p < 0.01) for stem diameter (SDia), length of the shortest branch (LSBr), dry
seeds mass per plant (SMass), very highly significantly (p < 0.001) for the number of branches (NBr) (Table 1).

Table 1: Comparison of the mean values of the parameters in the three sesame varieties studied

Varieties
Parameter V1 V2 V3 P
PH (cm) 141.57* 133.49b 137.45% 0.038043
SDia (mm) 12.582 12.992 11.72b 0.005115
NBr 18.18° 22.232 18.78° 0.000041
LLBr (cm) 78.502 75.302 77.38% 0.670554
LSBr (cm) 0.98? 0.928 0.57° 0.001323

99



International Journal of Agriculture and Plant Science www.agriculturejournal.in

NCap 107.69* 99.572 94.932 0.393703
SMass () 6.69° 7.212 5.20° 0.003936
PH : plant height, SDia : stem diameter, NBr : nimber of branches, LLBr : length of the longest branch, LSBr :
length of the shortest branch. NCap : number of capsules, SMass : dry seeds mass, V1 : variety with white seeds
from Fouinan (Benais Gbé), V2 : variety with red seeds from Dioman (Yeya), V3 : variety with white seeds from
Ladoué (Benais Gbe), P : probability associated to Fisher F test. *Values with same letter(s) on a line do not
differ significantly at 5, 1 or 0.1 % level by LSD test.

Thus, the variety V1, Benais Gbé collected in Fouinan, presented the greatest average plant height (141.57 cm),
the variety Yeya (V2) with red seeds collected in Dioman presented the largest average diameter (12.99 mm), the
largest number of branches (22) and the largest average grain mass per plant (7.22 g) (Table 2), while the variety
Benais Gbé (V3) from Ladoué has the smallest average diameter (11.72 mm), the shortest length (0.57 cm) of
the least developed branch, the lowest average grain mass per plant (5.20 g).

Similar significant variations have also been observed by Ogbonna and Ukaan (2012) 19, Pandey et al. (2015)
(201 Kumar et al. (2016) 241, Udo et al. (2017) 22, Zangui (2020) ™, Siéné et al. (2021) 2 in growth and yield
attributes (plant height, stem diameter, ramifications number, pod number per plant, 1000-eeds weight, seeds
weight per plant, seed yield) of sesame lines or accessions. This type of results was noted in other crops.
Significant differences were reported for plant height, number of branches per plant, number of fruits per plant,
number of fruits per cluster, single fruit weight by Saiful et al. (2016) 2% in tomato, for boll number per plant,
boll weight, seed cotton yield by Gormus et al. (2017) I in cotton, grain yield and its components in soybean
by Durli et al. (2020) 23],

According to Fraryand Dodanlar (2003) 28], Cai et al. (2016) ?7, Yang et al. (2021) [?8, some plant morphology
and vyield-related traits such plant height, stem caliber, branch and capsules numbers, branch height are
genetically controlled, whereas others such yield depend on environnemental resources. These environnemental
resources can regulate genetic control (Yang et al., 2021) 281, Thus, results comparison should be allowed when
experimental conditions are similar. Reults of this work were obtained in dry season on non-fertilized soil should
not be logically compared to others obtained on fertilized ones (Siéné et al., 2021) 2 and in rainy season
(Amoukou et al. 2013) [, although some similarities could be observed with other results (Macoumba, 2002 ;
Amoukou et al., 2013 ; Siéné et al., 2021) [13.2.12,

Effects of growth stage for defoliation application on the parameters

The phenological stage at which defoliation was applied resulted in differences (Table 2) that were significant (p
< 0.05) for dry seed mass per plant (SMass), highly significant (p < 0.01) for stem diameter the stem (SDia) and
the length of the shortest branch (LSBr), very highly significant (p < 0.001) for the number of branches (NBr).
Concerning the diameter of the stem (SDia), the average values obtained in non-defoliated plants (controls) (DO0),
defoliated plants at the vegetative stage (30 days after germination: DAG) and at the start of flowering (D2) were
statistically identical and lower than those of plants defoliated at fruit set (start of capsules formation) (D3).
Regarding the number of branches (NBr), the analysis showed that plants defoliated at the start of fruit set (D3)
were the most branching (22.66), while plants defoliated at the vegetative stage (30 DAG) (D1) branched the
least (17). The length of the shortest branch (LSBr) was greater in non-defoliated plants (controls) (D0) and
decreased with growth and development (from D1 to D3). Concerning the mass of dry grains per plant (SMass),
plants defoliated at the vegetative stage, 30 DAG, (D1) presented the lowest average value (5.39 g) and those
defoliated at the beginning of flowering (D2), the highest value (7.24 g).

Table 2: Comparison of the mean values of the parameters accros the phenological stages of defoliation

application
Defoliation

Parameter DO D1 D2 D3 P
PH (cm) 137.63% 136.17¢8 137.108 138.96% 0.942991
SDia (mm) 12.25° 11.78° 12.16° 13.542 0.001402
NBr 18.93bc 17.02¢ 20.432 22.66° 0.000012
LLBr (cm) 75.302 76.092 78.352 78.40? 0.841524
LSBr (cm) 1.132 0.80° 0.69° 0.65° 0.001109
NCap 101.282 87.772 106.742 107.362 0.216671
SMass (g) 6.43%® 5.39° 7.248 6.53% 0.036462

PH : plant height, SDia : stem diameter, NBr : nimber of branches, LLBr : length of the longest branch, LSBr :
length of the shortest branch. NCap : number of capsules, SMass : dry seeds mass, DO : non-defoliated plants
(controls), D1 : plants defoliated in vegetative stage (30 days after germination), D2 : plants defoliated at the
start of flowering, D3 : plants defoliated at the start of fruit set (beginning of capsules formation), P : probability
associated to Fisher F test. *Values with same letter(s) on a line do not differ significantly at 5, 1 or 0.1 % level
by LSD test.
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For stem diameter and number of branches, compared to non-defoliated plants, the values decreased by
defoliation at the vegetative stage (D1: 30 DAG), then increased until defoliation at the start of fruit set (D3)
(Table 2) to be greater than those of the controls. At the levels of the less developed branch and the mass of dry
grains, the values did not vary either in this direction or in the opposite.

Results from the present study are not in agreement with those of Islam (2010) ?°1 who observed in sesame, on
the one hand, the highest number of capsules per plant (54) and seed mass per plant (9.6 g) in non-defoliated
(control) plants and, on the other hand, 47 to 79 % seed yield per plant regular reduction with progressive growth
stage of defoliation.

Also, contrasted results, compared with the present findings, were obtained in other crops. In cotton, similar
values variation tendency in this work was described by Gormus et al. (2017) 241 for seed cotton yield in relation
to defoliation timings treatments. Also, on the contrary, Khan andY Lome (2005) (% observed, for the same
level of defoliation (50 %), that mustard (Brassica juncea L.) plants defoliated at pre-flowering (40 days after
sowing) exhibited a higher rate of photosynthesis, growth and yield compare to defoliation in post-flowering
stage and non-defoliation.

Defoliation at the start of flowering increased the mass of dry grains per plant. It certainly stimulated flowering
with the corollary of increasing the number of capsules by increasing the number of flowers and reducing the fall
of these or the increase in the mass of each grain.

Moreover, the effects of defoliation, inhibition or activation of growth and development and increase in plant
production, also depend on the planting density. Indeed, even near total defoliation can increase production. This
happened in sweetcorn where Bhandari et al. (2022) 39 obtained significantly higher values of number of
kernels, number of rows, 1000 grains weight in plants 50 % tassed and carrying only three leaves below the ear

Effects of the interaction of the variety and the stage of defoliation application on the parameters

The analysis of variance revealed that the combined action of the variety and the phenological stage of
defoliation application generated significant variations (p < 0.05) in plant height (PH), branch number (NBr),
number of capsules per plant (NCap) (Table 4), highly significant (p < 0.01) at stem diameter (SDia), length of
the shortest branch (LSBr), seeds mass per plant (SMass) (Table 3), by extrapolating the estimated seed yield
(Figure 1).

For each of these six parameters, the sesame variety (V1, V2, V3) and the phenological stage of defoliation
application (DO, D1, D2, D3) at the levels of which the minimum and maximum values were, respectively,
obtained are mentioned in table 3 and figure 1. It is found that the smallest plants (123.90 cm) and those with the
lowest diameter (10.4 mm) were observed in V3 defoliated at the start of flowering (D2), while tallest plants
(143.76 to 145.82 cm) in V3 control, V1 defoliated at the start of flowering (D2) and fruit set (D3) and highest
diameter (14.26 mm) in V1 plants defoliated at D3. The least branching plants (with about 16 branches) were V1
non-defoliated and defoliated at D1 and V3 defoliated at D1. The most branching (26) ones were V2 defoliated
at D3.

Table 3: Effects of the interaction of variety and phenological stage of defoliation application on the parameters

analyzed.
Variety | Defoliation - Parameters
PH (cm) | SDia (mm) NBr LLBr (cm) | LSBr(cm) | NCap |SMass (g)
V1 DO 136.67%" | 11.10% 15.70¢ 71432 1.582 91.38>" | 5570«
V1 D1 140.58% | 11.76Pcc 15.91¢ 76.78% 0.68¢ 89.08" 4.48¢
V1 D2 145.02° 12.96%¢ 19.48% 82.8 0.80bcd 119.64%® 8.65%
V1 D3 145.82° 14.26° 21.10% 84.68° 0.71¢ 126.512 7.623¢
V2 DO 132.16% 13.40% 20.95%¢ 72.812 1.23% 108.97%¢ 8.142
V2 D1 133.27% | 12.18™ 18.78% 79.162 0.99b¢ 83.95¢ 6.4030cd
V2 D2 137.27%® 13.03% 23.43® 76.41° 0. 75 107.19%° | 7.83®
V2 D3 131.06% 13.42% 25.98° 73.61° 0.72¢ 99.243¢ | 6.53%cd
V3 DO 143.75% 12,270 20.13% 81.22% 0.57¢ 103.51%¢ | 5570«
V3 D1 137.79% | 11.39% 16.13¢ 78.28% 0.71¢ 90.74%¢ 6.40¢
V3 D2 126.90° 10.08° 17.83% 74.86° 0.47¢ 89.94¢ 4.73¢
V3 D3 139.62% | 12.91%c 21.00%¢ 76.41° 0.50¢ 94.733¢ 5.34%
P 0.040132 | 0.002737 |0.026515| 0.347917 | 0.005828 |0,029932 | 0,008244

PH : plant height, SDia : stem diameter, NBr : nimber of branches, LLBr : length of the longest branch, LSBr :
length of the shortest branch, NCap : number of capsules per plant, SMass : dry seeds mass per plant, V1 :
variety with white seeds from Fouinan (Benais Gbe), V2 : variety with red seeds from Dioman (Yeya), V3 :
variety with white seeds from Ladoué (Benais Gbe), DO : non-defoliated plants (controls), D1 : plants defoliated
in vegetative stage (30 days after germination), D2 : plants defoliated at the start of flowering, D3 : plants
defoliated at the start of fruit set (beginning of capsules formation), P : probability associated to Fisher F test.
*Values with same letter(s) on a line do not differ significantly at 5, 1 or 0.1 % level by LSD test.
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The lowest capsules number per plant (83.95) was recorded in V2 plants defolated at D1, while the highest
(126.51) in V1 x D3 defoliated plants. The lowest seeds mass per plant (4.47 to 5 g) were produced by V1 x D1
defoliated and V3 defoliated at D1 and D2, while the highest (8.14 to 8.65 g) produced by V2 non-defoliated and
V1 x D2 defoliated plants. These observations are valid for the estimated seed yield: the lowest seed yield,
597.082 to 611.007 Kg/ha, were obtained in V1 defoliated at D1 and in V3 defoliated at D2, the highest,
1406.306 Kg/ha, in V1 defoliated at D2 (Figure 1).

Significant interaction effects of other kinds involving defoliation have been recorded in other studies. These are,
for example, the interaction of the degree of defoliation by tomato variety on the plant height, number of
branches per plant, number of fruits per plant, number of fruits per cluster, fruit weight, fruit yield per plant (
Saiful et al., 2016)12%, degree of defoliation by growth stage on production components in cowpea (Smiderle et
al., 2017)%, variety by growth stages on cotton yield attributing characters (Gormus et al., 2017)?4, growth
stage by degree of defoliation (Durli et al., 2020)1°! on soybean grain yield and its components in vegetative
stage.

It is not noted a continuous of increase or decrease in the values of a given parameter parallel to the growth of
the plants, in the varieties studied. Increases and decreases over controls were observed. Gormus et al. (2017) 24
observed the same in cotton for boll number per plant and seed yield, on the other hand, a unidirectional
increase, for boll weight.

Yield increasing may be attributed, on the one hand, to improved capsules number per plant.and seeds weight
per capsule and, on the other hand, reduction in late defoliant application to environmental conditions (Gormus
et al., 2017) 4 and to reduction of photosynthetic activity limiting quantity of the produced products and
eventually reducing weight of grains.

It appeared in this study that plants defoliated at the beginning of flowering (D2) had the lowest average value
for three (plant height, stem diameter, length of the shortest branch) of the four vegetative parameters.
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Phenological stage of defoliation application
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Fig 1: Estimated seed yield of the three sesame varieties studied defoliated at different growth stages

Legend :

= Do: non-defoliated plants (controls);

= D1: plants defoliated at the vegetative stage (30 days after germination);

= D2: plants defoliated at the start of flowering; and,

= Da3: plants defoliated at the start of fruit set (beginning of capsules formation).

It also appeared globally that the defoliated plants at the vegetative stage (30 DAG) (D1) presented the lowest
average value of the production parameters, 83.9500 capsules per plant, 4.48 g of seeds per plant and 597.082
Kg seeds/ha. Consequently, plants defoliated at the beginning of fruit set (capsule formation) (D3) presented the
highest average value for four of the six parameters (Plant height: PH, stem diameter: SDia, number of granches:
NBr, number of capsules: NCap). These last results suggest two facts: one is that defoliation at the beginning of
fruit set (at the beginning of boll formation) (D3) does not seem to decrease production much less growth and
development. Another is that, better, this defoliation seems to stimulate growth and development and production.
Durli et al. (2020) I made similar findings in soybean.
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Differences due to the growth stages at which defoliation was applied were also observed in sesame by Tewolde
et al. (1994) B3I, These authors showed clear and pronounced differences from 66 to 100 % defoliation. At 66 %
defoliation before heavy fruiting (54 days after planting or earlier), plants are producing 85 to 103 % of the level
of non-defoliated plants. Such variations were obtained in the present study. However, at 50 % defoliation at the
start of fruit set, reductions in production were not systematic in the three varieties studied. While Tewolde et al.
(1994) 331 reported reductions of 20 to 30 % when defoliation occurs after heavy fruiting. It seems important to
test several genotypes, accessions or varieties. These authors confirmed the increasing reduction in production as
the plant grows (from the vegetative stage to boll filling) for 100 % defoliation where it is more severe (from 7 to
84 %).

High degrees of defoliation also caused significant differences in Sunflower in plant height, seed weight, seed
yield (Vazin et al., 2011) B4, Severe leaf removal (80 %) reduced the seed yield and seed weight to 11 % and
10.5 % respectively (Vazin et al. (2011) B34, This is in agreement with Saiful et al. (2016) ?° who have observed
in tomato that defoliation up to 38 % increased plant height, number of branches, umber of fruits per plant,
individual fruit weight, fruit yield per plant, whereas defoliation over reduced them.

These contrasts are reported by Smiderle et al. (2017) 3 who observed, in cowpea, that defoliation up to 67 %
at vegetative, flowering and pod production stages did not influence the number of seeds per pod, but reduced
the mass of one thousand sseeds. They also reported that defoliation of 67 %, at the flowering stage, reduced the
number of pods per plant, the number of seeds per plant, mass of seeds and pods per plant, as well as yield
estimate. Also, defoliations of 67 % reduced number of seeds per pod at pod production stages. Gormus et al.
(2017) 4 revealed that cotton cultivars and growth stages impacted the defoliation efficacy. Thus, significant
reductions in seed cotton yield and boll number per plant occurred with defoliant applications both prior to and
after 60 % open boll.

It is noted, in this work, that, contrary to the other parameters, for the mass of dry grains, it is the plants
defoliated at the beginning of flowering (D2) and not defoliated (controls) (DO) which presented the average
value the highest in two (respectively, V1: 8.65 g and V2: 8.14 g) of the three varieties studied. So, to have a
very good regularity of the effects, it would be interesting to extend the study to many more varieties and repeat
it over several years. In addition, the estimated grain yield varied according to the varieties and the stages of
defoliation. Thus, the lowest individual values were obtained 597.082 kg/ha in V1 plants defoliated at D1 and
611.007 kg/ha in V3 plants at D2, while the highest 1406.306 kg/ha in V1 plants defoliated at D2 . Overall, yield
was much lower in plants defoliated at the vegetative stage and higher in plants defoliated at the start of
flowering. In non-defoliated plants, it was 858,336 to 1,255,602 kg/ha.

The yields obtained in the present work are lower than the 1523 and 1832 kg ha* of Tewolde et al. (1994) 33,
1812.8 to 3987.4 kg.ha* from Siéné 2. (2021)1'4, included between those 800 and 1400 kg.ha of Housseini
(2013)[31, 224 to 1648.33 kg/ha from Zangui (2020) I, higher than 640.3 to 863.9 kg/ha from Ogbonna and
Ukaan (2012) 091, 159.10 to 600 Kg/ha from Amoukou et al. (2013) @, 708.33 kg/ha from Kumar et al.
(2016)4, In these studies, yields were obtained under fertilization and sometimes during the rainy season.
However, this work was carried out in the dry season and without fertilization. In similar conditions, the present
values could be higher.

All the results of this study revealed the significant variations in certain vegetative and production parameters
due to the varieties, the phenological stages at which the defoliations are applied and their interactions. They
highlighted the phenological stages most sensitive to defoliation at 50 %. For better discrimination of effects,
levels of 75 to 100 % defoliation should be tested.

Conclusion

The three varieties of sesame studied showed different mean values for plant height, stem diameter, number of
branches of the main stem and branches, length of least developed branch, dry grain mass and different values
for seed yield.

Also the phenological stage at which the 50 % defoliation was applied generated significant differences for the
dry seeds mass, highly significant for the stem diameter and length of the shortest branch, very highly significant
for the number of branches and the seed yield. Plants defoliated at the vegetative stage (30 days after
germination) and at the start of flowering showed the lowest mean diameter and branched the least. On the other
hand, plants defoliated at the vegetative stage produced the lowest average dry grain mass per plant and
presented the lowest yield, whereas those defoliated at the beginning of flowering, the greatest average dry grain
mass and the highrst yield.

Furthermore, the values of six of the seven parameters studied which are plant height, stem diameter, number of
branches, the length of the shortest branch, number of capsules, dry seeds mass per plant and seed yield were
different according to the variety of sesame and the phenological stage of defoliation application. Thus, overall
the plants defoliated at the vegetative stage presented the lowest average value for the production parameters, the
plants defoliated at the start of flowering presented the lowest average value for three of the four vegetative
parameters. Consequently, plants defoliated at the beginning of fruit set (boll formation) presented the highest
average value for four of the six parameters including yield. Then, these results indicate that 50 % defoliation
before the onset of fruit set decreases growth and development and production. They are useful for more
efficient integrated farm management.

103



International Journal of Agriculture and Plant Science www.agriculturejournal.in

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IPS. Cote d’Ivoire: la culture du sésame s’impose dans le Nord. Inter Press Service News Agency, 2010.
Franeais. http://ipsnews.net/francais/2010/08/13/cote-divoire-la-culture-du-sesame-simpose-dans-le-nord/
Amoukou AL, Boureima S, Lawali S. Caracterisation agro-morphologique et etude comparative de deux
methodes d’extraction d’huile d’accessions de sesame (Sesamum indicum L.). Agronomie Africaine 25, 1,
2013, 71 - 82.

Sene B, Sarr F, Diouf D, Kane A, Traore D. Etude de la composition minérale et des teneurs en protéines et
en matiéres grasses de huit variétés de sésame (Sesamum indicum L.) introduites au Sénégal pour un
criblage variétal. OCL 25, 6, 2018a, A601.

Zangui H. Diversité agromorphologique, biochimique et moléculaire des variétés locales de sésame
(Sesamum indicum L.) du Niger. Thése de Doctorat Unique, Domaine : Sciences Agronomiques, Spécialité :
Productions Végétales. ECole Doctorale Des Sciences De La Vie Et De La Terre, Université Abdou
Moumouni, Faculté d’ Agronomie, Niamey, Niger, 2020, 147.

Abou-Gharbia HA, Shehata AAY, Shahidi F. Effect of processing on oxidative stability and lipid classes of
sesame oil. Food Research International,2000:33(5):330.

Syed RN, Laurentin H, Splivallo R. KarlovskyP. Antifungal properties of extracts of sesame (Sesamum
indicum). International Journal Of Agriculture & Biology,2015:17:575—-581.

Saha R, Dimar A, Nabila KA, Roy P. HPLC analysis and cell surface receptor binding activities of the crude
aqueous and methanolic extract of Sesamum indicum L. Asian Pacific Journal of Tropical Biomedecine 4, 1,
2014, 5516-5520.

Sene B, Sarr F, Diouf D, Sow MS, Traore D, Kane A. Niang M. Synthése des connaissances et quelques
acquis de recherche sur le sésame (Sesamum Indicum L.) au Sénégal. International Journal of Biological and
Cemical Sciences 12, 3, 2018b, 1469-1483.

Gamene S. Analyse de la filiére/ chalnes de valeur ajoutée « Sésame ». Projet Centres d’innovations Vertes
du secteur agro-alimentaire (ProCIV). Rapport Final, 2016, 87 p.
file:///C:/Users/hp/Downloads/rapport_analyse sesame_prociv_22 0416vf%20(1).pdf

Rongead. Le sésame au Burkina Faso : état des lieux. Généralités sur le sésame au Burkina Faso. Livret 1,
2013, 8 p. http://www.laboress-frique.org/ressources/assets/docP/Document_NO0101.pdf

Some NH. Contribution des facteurs biotiques aux pertes de rendement du sesame (sesamum indicum L.).
Mémoire du Dipléme d'ingenieur du développement rural, Option: Agronomie. Université polytechnique de
bobo-diollasso, 2000, 59.

Siéné LAC, Doumbouya M, Bayala R, Guei DH, Kouadio AFB, Condé M, Kouamé AKM.-L, N’guettia
TVF, Yéo Z. Evaluation des caractéristiques agronomiques de cing accessions de sésame (Sesamum indicum
L.) & Korhogo au Nord de la Céte d'lvoire. International Journal of Advanced Research 9, 11, 2021, 1248-
1258.

Macoumba D. Besoins en eau, croissance et productivité du sésame (Sesamum indicum L.) en zone semi-
aride du Sénégal. Mémoire de Titularisation, ISRA, 2002, 58 p.

Egonyu JP, Kyamanywa, S, Anyanga, W. Ssekabembe CK. Review of Pests and Diseases of Sesame in
Uganda. African Crop Science Conference Proceedings,2005:7:1411-1416.

Tasei J-N. Impact des pesticides sur les Abeilles et les autres pollinisateurs. Courrier de I'environnement de
I'INRA,1996:29:9 — 18.

Charlier C, Plomteux G. Effets perturbateurs endocriniens des pesticides organochlores, endocrine
disruption and organochlorines residues. Acta clinica Belgica, International Journal of Clinical and
Laboratory Medicine,2002:57(1):2—7.

Jas N. Pesticides et santé des travailleurs agricoles en France Questions anciennes, nouveaux enjeux. epéres
dans le paysage agricole frangais. Courrier de I’environnement de I’'INRA,2010:59:47-59.

Gouda A-l, Imorou Toko I, Salami S-D, Richert M, Scippo M-L, Kestemont P, et al. Pratiques
phytosanitaires et niveau d’exposition aux pesticides des producteurs de coton du nord du Bénin. Cahiers
Agricultures,2018:27:65002.

Ogbonna PE, Ukaan SlI. Yield evaluation of 13 sesame (Sesamum indicum L.) accessions in the derived
savannah agro-ecology of south-eastern Nigeria. African Journal of Agricultural Research,2012:(7)43:5772-
5778.

Pandey SK, Das A, Pooja R, Dasgupta T. Morphological and genetic diversity assessment of sesame
(Sesamum indicum L.) accessions differing in origin. Physiology and Molecular Biology of
Plants,2015:21(4):519-529.

Kumar R, Hangsing N, Deka BC, Kumar M. Evaluation of Different Sesame lines (Sesamum indicum L.)
for Enhancing Cropping Intensity and Productivity under Foot Hill Condition of Nagaland. Indian Journal of
Hill Farming,2016:29(1):46-52.

Udo SE, Oko EA, Akwaji TO, Etta HE, Peter EO. Screening of 20 Accessions of Sesame (Sesamum
indicum) for Resistance to Cercospora Leaf Spot Disease. Asian Research Journal of
Agriculture,2017:7(2) :1-11.

Saiful IAFM, Monjurul HM, Rehenuma T, Muzahedul IM. Effect of Defoliation on Growth and Yield
Response in Two Tomato (Solanum lycopersicum Mill.) Varieties. Journal of Agronomy,2016:15:68-75.

104



International Journal of Agriculture and Plant Science www.agriculturejournal.in

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Gormus O, Kurt F, Sabagh A. Impact of Defoliation Timings and Leaf Pubescence on Yield and Fiber
Quality of Cotton. Journal of Agriculture, Science and Technology,2017:9:903-915.

Durli MM, Sangoi L, Leolato LS, Turek TL, Kuneski HF. Defoliation levels at vegetative and reproductive
stages of soybean cultivars with different relative maturity groups. Rev. Caatinga, Mossord,2020:33(2):402-
411,

Frary A. Dolanlar S. Comparative Genetics of Crop Plant Domestication and Evolution. Turkish Journal of
Agriculture and Forestery,2003:27:59-69.

Cai G, Yang Q, Chen H, Zhang C, Fan C, Zhou Y. Genetic dissection of plant architecture and yield-related
traitsin Brassica napus. Scientific Reports,2016:6:21625.

Yang Q, Lin G, Ly H, Wang C, Yang Y, Liao H. Environmental and genetic regulation of plant height in
soybean. BMC Plant Biology,2021:21:63-78.

Islam M T. Effect of detopping, defoliation and deflowering on photosynthesis and yield parameters of non-
branching sesame (Sesamum indicum L.). |International Jjournal of Sustainable Crop
Production,2010:5(4):1-4.

Khan AN. And PL. Effects of early and late season defoliation on photosynthesis, growth and yield of
mustard (Brassica juncea L.). Brazilian Journal of Plant Physiology,2005:17(1):181-186.

Bhandari P, Poudel S, Aryal MR, Dhungana S. Effect of detasseling and defoliation in the yield of sweet
corn in khotang district of Nepal. The Journal of Agriculture and Environment,2022:23:90-97.

Smiderle O J, De Lima-Primo HE, Barbosa HD, Souza DAG. Effect of defoliation on production
components at different growth stages of cowpea. Revista Ciéncia Agronémica,2017:48(5):840-847.
Tewolde H, Mulkey JRJ, Carlos JF. Recovery of Sesame from Defoliation and Growth Terminal Clipping.
Agronomy Journal,1994:86:6:1060-1065. https://doi.org/10.2134/agronj1994.00021962008600060024x.
Vazin F, Hassanzadehdelouei M, Kheradmand M. Effect of Defoliation and Fe and Mn Spraying on Quality
and Quantity Characteristics of Sunflower (Helianthus annuus L.) Notulae Scientia Biologicae,3(3):113-
119.

Housseini MLR. Effet de la fertilisation par microdose sur la productivité de deux variétés de sésame
(Sesamum indicum L.), la variation des teneurs et les bilans partiels des nutriments. Mémoire de Master,
Université polytechnique de Bobo- Dioulasso, 2013, 50.

105



