
Aquaculture is well adapted in developing countries like 

Pakistan where �sh farming is usually practiced in earthen 

ponds. In Pakistan about nine �sh species are being 

cultured for �sh farming [1] where carp farming is common 

in three provinces (i.e. Punjab, Sindh, and Khyber 

Pakhtunkhwa). However, the contribution of aquaculture to 

the Gross domestic product (GDP) is only 1% percent [2]. 

Quality nutrition (Energy supplements and protein) for 

animal production plays a key role in socio-economic and 

public health stability. 40-50% of the �sh establishment 

cost is consumed in the sense of food prevision [3]. High-

priced feed items used in �sh feed discourage farmers to 

continue this important practice. Therefore, is needed for 

time to get locally available low-priced feed material that 

may act actual alternative to the currently available high-

cost feedstuff available in the market [4, 5]. Fish farming is 

a pro�table business and ultimately can eliminate poverty 

(signi�cant contribution to food security) [6]. Moringa 

oleifera is a familiar plant that belongs to the family 

Moringaceae, with twelve (12) tree and shrub species [7] 

primarily present in Pakistan and India [8].  Due to its 

nutritious nature, it is an integral part of the food for 
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Aquaculture enhancement is the need of time to encounter the food demand of the 

tremendously increasing population. Conventional animals and plants are equally important for 

human consumption, so examination of other little-researched nutritious plants such as 

Moringa oleifera (Lam) is necessary as an alternative source of aquaculture food protein that 

may be cost-effective. Objectives: To investigate the growth response of Labeo rohita species 

with the addition of M. oleifera leaves in conventional food and assessment of economic return 

and prospects to increase the farmer's income. Methods: The current study was planned to 

observe the growth response and biomass production in Labeo rohita (Rohu) with increased 

economic returns while feeding at different doses of MOL (i-e. 0%, 10%, and 20% inclusion in 

conventional feed using MOL). The present study was designed in earthen ponds at Wains 

Agricultural Farm, UC-52, Shah Sadiq Nehang, Shorkot tehsil, Jhang district, Pakistan for 10 

weeks (February to April 2018). Results: It was observed that a 10% inclusion of MOL powder in 

conventional �shmeal produce batter biomass as compared to other doses. At the end of the 

10th week, L. rohita produced 65.16 g body weight with 10% inclusion whereas a 63.20 g increase 

was observed with a conventional diet. Conclusions: It was inferred that aggregate saving was 

about 13% when �sh was fed with MOL powder diet. Thus, the present study proved a cost-

effective approach for �sh farming in developing countries like Pakistan. 
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animals in general and for �sh in particular as compared to 

other protein sources [9]. Vegetative parts of Moringa 

oleifera are a good source of amino acids, vitamins, and 

m i n e r a l s  [ 1 0 ,  1 1 ] .  A b o u t  o n e  b i l l i o n  p e o p l e  i n 

underdeveloped countries depend on �sh protein. Thus, it 

is an excellent source of energy supplement for humans, 

ruminants, and �sh as well [12]. 25-60% of protein is 

required for �sh food that is obtained from animal or plant 

sources [13]. It is very important to note that it contains (1g 

leaves powder of M. oleifera) about 17-fold higher calcium, 

25-fold higher iron, 9 folds higher protein, and 15 folds 

higher potassium when compared with milk, Spinach, 

yogurt, and banana respectively [14, 15]. It was revealed 

that 5g/kg inclusion of MOL is best for �sh growth which has 

a low cost as compared to other protein sources [16]. There 

is an inadequate pool of knowledge regarding the inclusion 

of Moringa leaves powder as a protein source in �sh food. 

Therefore, it is very necessary to educate and convince the 

�sh farmers about the addition of miracle tree (M. oleifera) 

leaves to �sh food.

and standard deviation were calculated by using 

appropriate statistical tools. Growth performance (in terms 

of total length and fork length) was also calculated as 

mentioned below.
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M E T H O D S

The present study was carried out at Wains Agricultural 

Farm, UC-52, Shah Sadiq Nehang, Tehsil Shorkot, District 

Jhang (E72°09'17.7876” & N30° 56'29.5152”), Pakistan (Figure 

1). Freshly harvested M. oleifera leaves were heated under 

steam (at 60℃ for 15 minutes) in an autoclave oven followed 

by air drying (to prevent nutrient loss under direct sunlight) 

that caused the deactivation of anti-nutritive factors (such 

as tannins, phytic acid, and saponin) by reducing the 

protein digestion in leaves [17, 18]. The air-dried leaves 

were milled through a 0.01 mm screen. The conventional 

� s h  m e a l  ( A q u a  f e e d )  w a s  p u r c h a s e d  f r o m 

Metro–Faisalabad and three diets were formulated: D1 

without the inclusion of MOL, D2 with 10%, and D3 have 20% 

MOL powder that replaced the conventional feed. Three 

experimental earthen ponds (with a size of 12×8×8 feet) 

were used for the proposed experiment. Labeo rohita 

�ngerlings were collected from the Government of the 

Punjab �sh hatchery, Faisalabad, and acclimatized for two 

weeks before the start of the experiment. Twenty of the 

�ngerlings were distributed in each of the three 

experimental ponds and were fed manually twice a day with 

5% feed of the body weight. After every week (7 days), the 

feeding ratio was adjusted based on body weight gain (The 

digital scale “Tefal” was used to measure �ngerlings' 

weight/per week in the pasture) [5]. Growth performance 

(biomass production) as a result of different doses (M. 

oleifera leaf powder) was estimated by using prescribed 

statistical tools. The �ngerlings were taken from each 

(replicate) pond fortnightly where ten of them were 

weighed (by using electronic balance) randomly. The mean 

Weight gain =  (Final weight) - (Initial weight)

Increase in fork length = (Final fork length) - (Initial fork length)

Gain in length = (Final total length) - (Initial total length)

Figure 1: Pictographic presentation of sampling sites

R E S U L T S 

Moringa leaves have a good proportion of high-quality 

protein contents (about 28-36%), iron, carotenoids, and 

ascorbic acid [10, 19] that has a complete pro�le of 

essential food constituents [20] for �sh meal [21, 22]. The 

Moringa tree has been reported as an outstanding source 

of highly digestible proteins and other nutritional 

components such as iron, calcium, and vitamin C. 

Therefore, it is being used as �sh feed generally and for 

human nourishment particularly in South Africa and other 

developing countries. Overall mean �sh weight after the 

10th week of the experiment was signi�cantly higher (65.16 

± 2.25 g) when treated with 10% MOL powder as compared 

to non-treated (63.20 ± 2.49 g)  and supplied with 20% of 

MOL powder (62.96 ± 2.46 g). Overall mean fork length after 

10 weeks was signi�cantly higher (7.7 ± 0.34 cm) with 10% 

treatment as compared to non-treated (0% MOL powder) 

(7.03 ± 0.32 cm) and treated with higher doses of MOL 

powder (20%) (7.01 ± 0.32 cm) that was nearly similar to a 

control group (Table 1). 
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the food costs (considerably 120 rupees/10%) along with a 

signi�cant increase in �sh biomass (651.6 g as compared to 

632 g with conventional feed that saved 11.76 PKR) whereas 

total saving in each case was 131.76 PKR (13%). Low feed 

costs and more biomass production root good economic 

returns to the country and prospects to increase the 

farmer's income.
Table 3: Comparative Analysis for Total Fish Length (cm) 

In�uenced by MOL Powder
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D1= 0% MOL, D2=10% MOL, D3=20%MOL

Means showing dissimilar letters (in a row) are different 

signi�cantly (p<0.05)]

Mean gain in total body length was signi�cantly higher (9.83 

± 0.47cm) with the treatment of 10% MOL powder as 

compared to 0% and 20% (9.15 ± 0.40cm) and (9.10 ± 0.40 

cm) respectively (Table 3). It was observed that the addition 

of MOL powder to the �sh diet (Rohu) considerably reduced 

Table 1: Mean Comparative Weight (g) of L. rohita In�uenced by 

MOL Powder
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D1= 0% MOL, D2=10% MOL, D3=20%MOL

Means showing dissimilar letters (in a row) are different 

signi�cantly (p<0.05)

Table 2: Comparison of Fork Length in L. rohita In�uenced by MOL 

Powder

Table 2 shows comparison of fork length in L. rohita 

in�uenced by MOL powder. Mean fork length with D1 was 

7.03±0.32B. Mean fork length with D2 was 7.7±0.34A. Mean 

fork length with D3 was 7.01±0.32B.
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Figure 2 shows weekly effect of different treatments on the 

growth and weight of L. rohita. D2 treatment showed 

signi�cant growth and weight among all treatments. 

Figure 2: Weekly Effect of different treatments on the Growth and 

Weight of L. rohita 

D I S C U S S I O N

Moringa oleifera is an important reported plant species 

belongs to family Moringaceae with impressive medicinal 

and nutritional range worldwide [23]. 10% MOL powder (as a 

supplement in conventional feed) proved best for more 

weight gain in L. rohita and its farming practices. The 

current �ndings show agreement with Puycha et al., who 

experimented to observe the Clarias garipienus growth with 
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effective (advised ratio of MOL powder in conventional 

feed) that may increase �sh growth at a �sh farm. Despite 

splendid �sh diversity in the aquatic ecosystem of 

Pakistan, this technique (Supplementation of M. oleifera 

leaf powder) is of the least concern. The addition of MOL 

powder in �sh conventional feed may be a breakthrough to 

have a good economic return and cost-effective business 

in developing countries like Pakistan.
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The present study reveals that the inclusion of MOL powder 

(10%) causes excellent growth performance in L. rohita 

without any adverse effects. At the end of the 10th week of 

the experiment, 65.16 g of mean biomass was added as 

compared to 63.20 g with conventional feed (13% of total 

saving with MOL powder). This strategy is very cost-

MOL inclusion in conventional �sh meal [24]. They reported 

that �sh with 10% inclusion added more body weight as 

compared to non-treated and high doses. Agriculture 

Organization of the United Nations clari�ed that supplies of 

�sh meal are strictly inadequate if aquaculture practices 

continues to expand, the �sh meal demand soon will 

exceed the supplies [25]. It is because plants are easily 

available with affordable prices as compared to 

conventional feed that is limited in production. Plant based 

protein in aquaculture feeds should be considered. The 

results of present study are strongly corroborated with 

idowu et al., study where �sh (C. gariepinus) gain minimum 

and maximum body weight with 20% and lower dose (15%) 

of inclusion respectively [26]. These results are 

synchronized with the �ndings of Yuangsoi et al., who 

concluded that lower doses (up to 10% MOL powder) in the 

diet of fancy carp �sh result in excellent growth 

performance and feed utilization without any adverse 

effects [27]. It is proposed that decrease in �sh growth 

with increase in nutritional utilization (M. oleifera leaves) 

above 15% [28, 29] is due to the presence of anti-nutrients 

(such as phylates, saponins, phenol and tannins) in meal. 

The reduction in growth performance may also be due to 

reduction of amino acids and protein contents with higher 

level of substitution. Replacement of O. niloticus diet with 

M. oleifera leaf extract increases its growth [30]. Fasakin et 

al., supported the current hypothesis that substitution of 

low priced contents (Spirodela polyrrhiza and duckweed) 

support �sh growth (O. niloticus) [31].  Puycha et al., 

proposed that a moderate dose of MOL powder brings 

excellent biomass production and growth performance in 

Bocourtis cat�sh (Pangasius bocourti) [24]. The results of 

current study are in synchronization with Ajani and Adetomi 

study where the there was an increase in �sh length (Diet A, 

B, C, D and E as 0% ,10% 15%, 20%  and 25% increase 

respectively) by the addition of M. oleifera powder to 

conventional feed. Results of present study seems to have 

a direct link between intake of food and its palatability, may 

be intake is reduced when substituted with higher dose of 

M. oleifera [32]. Fasakin et al., explained that tannins and 

saponins in Moringa extracts have a bitter taste (phenolic 

may bind with saliva mucopolysaccharides, chemosensory 

receptors and epidermal layer) that might behave as feed 

restraint [31, 33].

C O N C L U S I O N S

A u t h o r s C o n t r i b u t i o n

Formal analysis: MN, MA, MI

Conceptualization: MAT

Methodology: MA, AMK

Writing-review and editing: MN, MI, IR

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The authors received no �nancial support for the research, 

authorship and/or publication of this article.

All authors have read and agreed to the published version 

of the manuscript.

A c k n o w l e d g m e n t

The authors extend their sincere gratitude to the University 

of Agriculture, Faisalabad, and University of the Punjab, 

Lahore, Pakistan for the provision of lab facilities to 

complete this study.

R E F E R E N C E S

FAO Fisheries and Aquaculture Department. The 

state of world �sheries and aquaculture. 2009. [Last 
thcited: 6  Dec 2023]. Available at: https://www.fao. 

org/3/i0250e/i0250e00.pdf.

Sultana G. Strengthening of �sh handling, processing 

and quality assurance. FAO. TCP/PAK/2904-A; 2004.

Craig SR, Helfrich L A, Kuhn D, Schwarz MH. 

Understanding �sh nutrition, feeds, and feeding. 

Virginia Cooperative Extension. 2002; 42: 420-256. 

González S, Flick GJ, O'keefe SF, Duncan SE, McLean 

E, Craig SR. Composition of farmed and wild yellow 

p e r c h  ( Pe r c a  � a ve s c e n s ) .  J o u r n a l  o f  Fo o d 

Composition and Analysis. 2006 Sep; 19(6-7): 720-6. 

doi: 10.1016/j.jfca.2006.01.007. 

Tiamiyu LO, Okomoda VT, Agbese VE. Growth 

performance of Clarias gariepinus �ngerlings fed 

Citrullus lanatus seed meal as a replacement for 

soybean meal. Journal of Aquaculture Engineering 

and Fisheries Research. 2014 Dec; 1(1): 49-56. doi: 

10.3153/JAEFR15005. 

Sheikh BA and Sheikh SA. Aquaculture and integrated 

farming system. Pakistan Journal of Agriculture, 

[1]

[2]

[3]

[4]

[5]

[6]

DOI: https://doi.org/10.54393/mjz.v4i02.68
Nawaz M et al., 

Growth Enhancement in Labeo rohita



Tolba HM, Elnahal AS, et al. Effect of forage Moringa 

oleifera L.(moringa) on animal health and nutrition 

and its bene�cial applications in soil, plants and 

water puri�cation. Agriculture. 2018 Sep; 8(9): 145. 

doi: 10.3390/agriculture8090145. 

Dongmeza E, Siddhuraju P, Francis G, Becker K. 

Effects of dehydrated methanol extracts of moringa 

(Moringa oleifera Lam.) leaves and three of its 

fractions on growth performance and feed nutrient 

assimilation in Nile tilapia (Oreochromis niloticus (L.)). 

Aquaculture. 2006 Nov; 261(1): 407-22. doi: 10.1016/ 

j.aquaculture.2006.08.006.

Idowu E, Adewumi A, Oso J, Edward J, Obaronbi G. 

Effects of varying levels of Moringa oleifera on growth 

performance and nutrient utilization of Clarias 

gariepinus post-�ngerlings. American Academic 

Scienti�c Research Journal for Engineering, 

Technology, and Sciences. 2017; 32(1): 79-95.

Nguyen TN, Davis DA, Saoud IP. Evaluation of 

alternative protein sources to replace �sh meal in 

practical diets for juvenile tilapia, Oreochromis spp. 

Journal of the World Aquaculture Society. 2009 Feb; 

40(1): 113-21. doi: 10.1111/j.1749-7345.2008.00230.x. 

Rust MB, Barrows TF, Hardy WR, Lazur A, Waughten K, 

Siverstein J. Current situation and prospects on aqua 

feeds. Department of Agriculture, USDA, USA. 2012.

Djissou AS, Tossavi CE, Odjo IN, Koshio S, Fiogbe ED. 

Use of Moringa oleifera leaves and maggots as protein 

sources in complete replacement for �sh meal in Nile 

tilapia (Oreochromis niloticus) diets. Turkish Journal 

of Fisheries and Aquatic Sciences. 2019 Sep; 20(3): 

177-83. doi: 10.4194/1303-2712-v20_3_02. 

Puycha K, Yuangsoi B, Charoenwattanasak S, 

W o n g m a n e e p r a t e e p  S ,  N i a m p h i t h a k  P , 

Wiriyapattanasub P. Effect of moringa (Moringa 

o l e i fe r a )  l e a f  s u p p l e m e n t a t i o n  o n  g r ow t h 

performance and feed utilization of Bocourti's cat�sh 

(Pangasius bocourti). Agriculture and Natural 

R e s o u r c e s .  2 0 1 7  A u g ;  5 1 ( 4 ) :  2 8 6 - 9 1 .  d o i : 

10.1016/j.anres.2017.10.001. 

Agriculture Organization of the United Nations. 

Inland Water Resources, Aquaculture Service. State 

of World Aquaculture 2006. Food & Agriculture 

Organization; 2006.

Ncha OS, Michael PB, Nnabuchi UO, Alex E. Effect of 

diets with moringa leaf meal on growth, carcass 

composition and haematology of Clarias gariepinus. 

Yuangsoi B and Masumoto T. Replacing moringa leaf 

(Moringa oleifera) partially by protein replacement in 

soybean meal of fancy carp (Cyprinus carpio). 

Songklanakarin Journal of Science & Technology. 

2012 Sep; 34(5): 479-85. 

MARKHOR VOL.4 Issue 2 July-Dec 2023 Copyright © 2023. Markhor, Published by Crosslinks International Publishers

31

Verdcourt B. A synopsis of the Moringaceae. Kew 

Bulletin. 1985 Jan; 40: 1-15. doi: 10.2307/4108470. 

Abd El-Hack ME, Alagawany M, Elrys AS, Desoky ES, 

Hardy J. Anti-nutritional of moringa and mineral 

composition, source for tilapia (Oreochromis niloticus 

L.). Aquaculture. 2000; 217: 599-611.

Becker K. Moringa oleifera; an underutilized tree with 

amazing versatility. Cambridge University Press. 

2003; 28: 45-56.

Duke JA. Moringa oleifera Lam (Moringaceae). Duke 

JA (editor). CRC handbook of nuts. 2001: 214-17.

Nouala FS, Akinbam�o OO, Adewumi A, Hoffman E, 

Muetzel S, Becker K. The in�uence of Moringa oleifera 

leaves as substitute to conventional concentrate on 

the in vitro gas production and digestibility of 

groundnut hay. Livestock Research for Rural 

Development. 2006 Nov; 18(9): 121.

Makkar HA and Becker K. Nutrional value and 

antinutritional components of whole and ethanol 

extracted Moringa oleifera leaves. Animal Feed 

Science and Technology. 1996 Dec; 63(1-4): 211-28. 

doi: 10.1016/S0377-8401(96)01023-1. 

Gümüş E and Ikiz R. Effect of dietary levels of lipid and 

carbohydrate on growth performance, chemical 

contents and digestibil ity in rainbow trout, 

Oncorhynchus mykiss Walbaum, 1792. Pakistan 

Veterinary Journal. 2009 Jun; 29(2): 59-63.

Koul B and Chase N. Moringa oleifera Lam.: Panacea 

to several maladies. Journal of Chemical and 

Pharmaceutical Research. 2015; 7(6): 687-707.

Nouman W, Siddiqui MT, Basra S, Ahmed M, Farooq H, 

Zubair M, Gull T. Biomass production and nutritional 

quality of Moringa oleifera as a �eld crop. Turkish 

Journal of Agriculture and Forestry. 2013 Jan; 37(4): 

410-9. doi: 10.3906/tar-1206-29.

Nouman W, Basra S, Ahmed M, Siddiqui Mt, Yasmeen 

A, Gull T, et al. Potential of Moringa oleifera L. as 

livestock fodder crop: a review. Turkish Journal of 

Agriculture and Forestry. 2014 Jan; 38(1): 1-4. doi: 

10.3906/tar-1211-66. 

El-Nadi AS and Khames MK. Effect of Dietary 

supplementation with (Moringa oleifara) leaves on 

growth performance parameters on Nile tilapia 

(Oreochromis niloticus). Research Journal of 

Fisheries and Hydrobiology. 2015 Nov; 10(15): 10-4.

Setiaboma W, Kristanti D, Herminiati A. The effect of 

drying methods on chemical and physical properties 

of leaves and stems Moringa oleifera Lam. AIP 

Conference Proceedings. 2019 Nov; 2175(1): 020030. 

doi: 10.1063/1.5134594.

Agricultural Engineering and Veterinary Sciences. 

2004; 20(2): 52-58.                                    

[9]

[7]

[8]

[10]

[11]

[13]

[12]

[14]

[16]

[15]

[17]

[18]

[19]

[20]

[23]

[21]

[22]

[24]

[26]

[25]

[27]

[28]

DOI: https://doi.org/10.54393/mjz.v4i02.68
Nawaz M et al., 

Growth Enhancement in Labeo rohita



MARKHOR VOL.4 Issue 2 July-Dec 2023 Copyright © 2023. Markhor, Published by Crosslinks International Publishers

32

Richter N, Siddhuraju P, Becker K. Evaluation of 

nutritional quality of moringa (Moringa oleifera Lam.) 

leaves as an alternative protein source for Nile tilapia 

(Oreochromis niloticus L.). Aquaculture. 2003 Mar; 

217(1-4): 599-611. doi: 10.1016/S0044-8486(02)00497-

0. 

Ajani NO and Adetomi MN. Growth performance and 

nutrient utilization of Clarias gariepinus fed Moringa 

oleifera leaf meal. Journal of Natural Sciences 

Research. 2013; 3(8): 99-104.

Madalla N. Novel feed ingredients for Nile tilapia 

(Oreochromis niloticus L.) (Doctoral Dissertation, 

U n i ve rs i t y  of  S t i r l i n g ) .  2 0 0 8 .  Ava i l a b l e  at : 

https://dspace.stir.ac.uk/handle/1893/795. 

International Journal of Fisheries and Aquatic 

Studies. 2015 Oct; 3(2): 397-401.

Afuang W, Siddhuraju P, Becker K. Comparative 

nutritional evaluation of raw, methanol extracted 

residues and methanol extracts of moringa (Moringa 

oleifera Lam.) leaves on growth performance and 

feed utilization in Nile tilapia (Oreochromis niloticus 

L.). Aquaculture Research. 2003 Nov; 34(13): 1147-59. 

doi: 10.1046/j.1365-2109.2003.00920.x. 

Fasakin EA, Balogun AM, Fasuru BE. Use of 

duckweed, Spirodela polyrrhiza L. Schleiden, as a 

protein feedstuff in practical diets for tilapia, 

Oreochromis niloticus L. Aquaculture Research. 1999 

May; 30(5): 313-8. doi: 10.1046/j.1365-2109.1999. 

00318. x. 

[31]

[30]

[29]

[32]

[33]

DOI: https://doi.org/10.54393/mjz.v4i02.68
Nawaz M et al., 

Growth Enhancement in Labeo rohita


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

