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Abstract

Moringa oleifera leaf extract (MLE) is rich in nutrients having ascorbate, amino acids, minerals, zeatin, antioxidants, vitamins, 
iron, calcium, potassium, and numerous other compounds that have the potential of growth enhancement. An experiment was con-
ducted in Rahim Yar Khan in 2019 during the cotton cropping season to study the effects of MLE on cotton crop. The growing site 
was properly prepared by using appropriate cultivation practices. A recommended dose of chemical fertilizers NPK 150:50:50 was 
applied with an interval of 15 days. Moringa leaf extract was made by using 3 kg healthy moringa leaves and was sprayed on the crop 
in 3 replications and 3 treatments i.e., MLE + NPK (T1), NPK (T2) and Control (T3) where no MLE and NPK was applied. The experi-
ment was conducted by following Randomized Complete Block Design and separate blocks were used for each treatment. The data 
was collected before each application of (MLE) and maximum yield was observed in the treatment having MLE extract and NPK. The 
results showed that application of MLE significantly increased the yield of cotton and therefore, it can be used as an organic fertilizer 
for maximizing cotton yield. 
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Abbreviations 
MLE: Moringa Leaf Extract.

Introduction
Cotton (Gossypium hirsutum) is considered as a backbone of the 

Pakistan’s economy. It has significant contribution in Pakistan’s 
agricultural economy and shared about 0.8 percent in GDP and 4.5 
percent in agriculture value addition [1]. Cotton is a renowned fi-
ber crop and supports one of the world’s largest textile industries 
with an annual economic impact of $600 billion globally. Therefore, 
sustainable production per unit area must be ensured to maximize 

textile activities and to minimize environmental footprints of cot-
ton production . The use of synthetic growth promoters to enhance 
crop productivity directly increases production cost and environ-
mental pollution, therefore there is a significant exigent need to 
promote the use of natural and sustainable regulators. While there 
has been a good shift in the farmer’s preference to improve cotton 
growth and production by using natural growth regulators [2]. 

Moringa oleifera extract (MLE) is rich source of potassium, iron, 
calcium, ascorbate, amino acids and growth-promoting hormones 
like zeatin, and significantly helps to promote cotton growth on 
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sustainable basis [3],  by increasing photosynthesis that in turn 
speeds up the flowering and fruit formation [4]. Yasmeen., et al. [5] 
narrated that the leaf extract of moringa enhances the growth of 
young plants, increases their lifespan, produces a greater number 
of roots, shoots, leaves, and superior fruits, develops resistance 
against diseases and pests and generally increase the yield up to 
20-35%. Moreover, it also develops resistance against salinity [6], 
drought, and heavy metal stress [7]. 

 Moringa has wide adaptation to the various geographical loca-
tions and its potential role for  alleviation of nutritional deficien-
cies, especially in the poor population have been reported [8]. 
Moringa has fast-growing and persistent nature, and produces 
abundant biomass. Various nutritional benefits can be attained 
from fresh leaves as they are rich sources of antioxidants, plant 
metabolites and osmo-protectants that make it a natural tonic for 
plant growth [6]. Apart from acting as a growth enhancer, MLE is 
environment friendly, cheap, and easily accessible so it can cause 
a significant increase in crop production [9]. Moringa leaves are 
easily available also affordable, therefore farmers can easily make 
their MLE and can use it as a cheap, readily available, and efficient 
organic fertilizer.     

Methodology
A farmer’s field in District Rahim Yar Khan was selected dur-

ing 2019-2020 cropping season to conduct this research trial. 
There were separate plots which were replicated three times us-
ing Randomized Complete Block Design (Detailed treatment plan 
is in table 1). The plots were managed with all required agronomic 
practices and during land preparation, chemical fertilizer NPK 
(Nitrogen, Phosphorus and Potassium) applied in two treatment 
plots @ 150:50:50 while in control plot there was zero application 
of chemical fertilizer. The seeds which were used in this trial was 
purchased from Punjab seed corporation Rahim Yar Khan and mor-
inga leaves to obtain extract collected were obtained from farmer’s 
field. The leaf extract was applied at 15 day interval and data were 
collected before each application. 

Plant extract preparation 

3 kg of fresh moringa leaves were collected from a farmer’s 
field. The collected leaves after weighing were wrapped in cheese-
cloth and crushed using a wooden stick. This wrapped leaves after 
crushing were dipped in a backpack spray tank like tea bags for 
10-15 minutes or dipping for multiple times to get the extract. The 

resulting extract was diluted before spraying [10]. 

Application of moringa leaf extract 

Fresh leaf extract was equally distributed in 3 spray tanks all 
having capacity of 20L and filled with water. This was then diluted 
and applied as a foliar spray.

Treatments Name Dosage per acre

T1 MLE + NPK 3 Kg leaves extract + 150:50:50
T2 NPK 150:50:50 NPK
T3 Control 0 MLE & NPK

Table 1

Results

Figure 1: Comparison of treatments on number of shoots of  
Gossypium hirsutum.

Figure 2: Comparison of treatments on plant height of  
Gossypium hirsutum.
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Figure 3: Comparison of treatments on open and unopened 
bolls of Gossypium hirsutum.

Figure 4: Comparison of treatments on yield (kg) of Gossypium 
hirsutum.

Discussion
The results incorporated after statistical analysis and showed 

that moringa leaf extract has a significant effect on the yield of cot-
ton. The results showed that the combination of NPK and MLE gives 
higher number of shoots as compared to the treatment where only 
NPK was applied while control treatment has less number of shoots. 
Where MLE was applied in combination of NPK plant, development 
of maximum shoots compared to the treatment where only NPK ap-
plied was observed. A number of unopened and opened bolls were 
also more in combined dose whereas plant gains height in treat-
ment having just NPK application. This decrease in height in the 
combined dose is also because plant move towards more fruiting 

than height while on the other hand where just NPK was applied 
fruiting was a little less and plant moves towards height. Compar-
ing the results of the combined application of MLE and NPK also 
separate application of NPK with control treatment showed that 
there is a smaller number of branches, opened and unopened bolls 
per plant also height reduced. For yield, it was clear from results 
that maximum production after two pickings obtained from the 
combined application of MLE and NPK while control treatment 
gives the minimum production.

Plant growth regulators play a dynamic role in the regulation of 
growth direction and type, crop development resulting yield [11]. 
Growth regulators application timing and dose can enhance the 
yield of the crop [12]. The results are similar to the findings of Mu-
hammad, 2014 who states that MLE enriched with iron, calcium, 
potassium, ascorbate, amino acids especially zeatin proved an ex-
cellent growth enhancer and can increase the yield of the crop from 
10-45%. Yield and growth of the crop are reported to increase with 
the application of moringa leaf extract, as a sufficient amount of mi-
cronutrients in adequate proportion is present in it. The crop yield 
increases for a variety of crops that range from sugar crops to fiber, 
oil crops to cereals, and tuber to forage. Exogenous application of 
MLE can result in more photosynthetic pigments, higher leaf area, 
and yield of the crop [13] which is similar to the present study find-
ings in case of yield of Gossypium hirsutum. The findings of [14] on 
number of bolls per plant greatly influence the yield of seed cotton 
also justify the results of current study. Results of different studies 
showed that the presence of cytokinin in MLE results in larger and 
a greater number of fruits [15]. Many research on different crops 
showed the same results; on tomato [16], kidney beans, and onion. 

Conclusion
The results of the present study revealed that foliar application 

of moringa leaf extract (MLE) give good crop production and can 
used as an organic fertilizer. According to the previous studies car-
ried by researcher’s the extract is environment friendly having no 
negative effects on crop quality, environment, and soil also being 
cheaper and easily available it could recommend to farmers with 
the purpose to get maximum yield using available resources to 
cope with the emerging threat of hunger.
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