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Precocious puberty is a serious problem, which prevents fish from reaching its full 

aquaculture potential and is regarded as a limitation to the Nile tilapia farming. 

Delaying sexual maturity of Nile tilapia is crucial in order to control the number of 

unwanted fish in the pond leading to solving the overcrowding, food shortage, 

diseases and growth problems. The aim of this study was to investigate the effect of 

four screened herbs extracts (Neem leaves (Azadirachta indica), Asthma weed 

(Euphorbia hirta), Papaya seed (Carica. papaya) and Camphor bark (Cinnamomum 

camphora)) on the sexual maturity, growth performance and immune response of 

Nile tilapia. 

 

Thus a 90 days feeding trial (experiment I) was conducted on gonado/somatic index 

(GSI), histopathological examination of the gonads (as an indication of gonadal 

development), growth performance, feeding efficacy, body indices (hepato/ somatic 

index (HSI), spleeno/somatic index (SSI), blood parameters as an indication of 

immune response of Nile tilapia. In this experiment the fish fed ad libitum on diets 

supplemented with different crude plant extracts from C. camphora, E. hirta, A. 

indica, and C. papaya at 2 g /kg diet and a control diet.  This experiment was 

followed by a 14 days challenge test (experiment II) with a virulent Gram+ve 

bacterial strain of Streptococcus agalactiae.  All treatments and control group were 

triplicated and each treatment consisted of 30 fish (Total body weight of 90-110 g 

and Total Length of 18-20 cm). The most effective herbal extract according to results 

of experiments I and II, which was C. papaya, was selected and applied in 

experiment III in a different doses (0.5, 1, 2 g/kg diet) and two different periods of 

feeding (3 and 20 weeks) on 420 sac-larvae (3 days old) of Nile tilapia with initial 

weight of 0.015 g and total length of 9.43 mm. The sac-larvae were equally and 

randomly distributed into 21 glass tanks (20 sac-larvae/ aquarium). Results of this 

study showed that C. papaya extract 2 g/kg diet was the most effective herb on 

delaying gonadal development and sexual maturity in both males and females Nile 

tilapia. C. papaya extracts as well as significantly increased the growth performance 
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it did not affect the immune response of Nile tilapia. Similarly, dietary A. indica was 

significantly reduced the GSI of the fish, but it had no effect on growth performance 

and it had negative effect on immune response, as evidenced by significantly lower 

and higher HSI and plasma alanine aminotransferase ALT, respectively. 

 

The diet supplemented with C. camphora and E. hirta, extracts also significantly 

improved the growth performance of Nile tilapia. While, the extracts of C. camphora 

and E. hirta were not significantly differed the sexual maturity of fish when 

compared with control group. Further, crude body lipid was lower in fish fed on the 

diet supplemented with C. camphora, E. hirta and C. papaya treatments, but was 

only significantly lower for the E. hirta treatment compared to the control. The 

results of experiment II showed that after 14 days of bacterial challenge, Nile tilapia 

fed on C. camphora extract supplementation had significantly higher survival rate 

and relative percent survival (RPS), compared to the control group, while the other 

treatments were not significantly different when compared to control group. Results 

indicated that dietary C. camphora extract was the most effective prophylactic to S. 

agalactiae and can be a cost-effective and eco-friendly alternative to antibiotics. 

 

According to the results of experiment III, the diet supplemented with C. papaya fed 

for a period of 20 weeks at a dose of 2 g/kg was significantly (P≤ 0.05) reduced the 

GSI of males and females of Nile tilapia, while diet supplemented with 0.5 and 1 

g/kg were not affected significantly (P≥ 0.05) the GSI of fish compared to control 

group. However, the diets supplemented with C. papaya 1 and 2 g/kg fed for 20 

weeks improved significantly (P≤ 0.01) the growth performance of Nile tilapia.  

 

In addition, the results revealed that, the diet supplemented with different doses of C. 

papaya extracts (0.5, 1 and 2 g/kg) fed for 3 weeks were not affected significantly 

(P≥ 0.05) the sexual maturity and growth performance of the Nile tilapia.  

 

Overall, it could be concluded that C. papaya extracts at 2 g/kg dose is the best 

among the screened used herbal extracts and most effective on delaying sexual 

maturity and enhancing growth performance of Nile tilapia. It can be recommended 

as a natural reproductive inhibitor and feed additive for Nile tilapia.  While dietary 

supplemented with C. camphora extract, was the most effective prophylactic herbal 

extract against S. agalactiae.  
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Baligh cepat matang adalah masalah yang serius, yang menghalang ikan daripada 

mencapai potensi akuakultur yang penuh dan dianggap sebagai had kepada pertanian 

tilapia Nil. Melambatkan kematangan seksual Nile tilapia adalah penting untuk 

mengawal jumlah ikan yang tidak dikehendaki di dalam kolam yang membawa 

kepada masalah kesesakan, kekurangan makanan, penyakit dan masalah 

pertumbuhan. Tujuan kajian ini adalah untuk mengkaji kesan empat herba ekstrak 

ditayangkan ( neem daun (Azadirachta indica), Asma rumpai (Euphorbia hirta), biji 

betik (Carica papaya pada) dan kapur barus kulit (Cinnamomum camphora)) pada 

kematangan seksual, prestasi pertumbuhan dan tindak balas imun tilapia Nil. 

 

Oleh itu, tempoh pemakanan selama 90 hari (eksperimen I) telah dijalankan untuk 

menilai prestasi pertumbuhan, keberkesanan makanan, gonad / somatik indeks (GSI) 

sebagai tanda perkembangan gonad, indeks badan, parameter darah, dan pemeriksaan 

histopatologi terhadap gonad ikan tilapia Nil. Dalam ujikaji ini, ikan diberi makan 

tumbuhan mentah yang berbeza terdiri daripada ekstrak kulit kayu C. camphora, E. 

hirta, A. indica, C. papaya 2 g / kg diet dan diet kawalan pada kadar “ad libitum”. 

Ini diikuti oleh 14 hari eujikaji (eksperimen II) dengan Gram virulen + ve strain 

bakteria Streptococcus agalactiae. Setiap kumpulan rawatan dijalankan dalam 

rangkap tiga dan setiap kumpulan terdiri daripada 30 ikan (Jumlah berat badan 90-

110 g dan jumlah panjang 18-20 cm). Ekstrak herba yang paling berkesan mengikut 

keputusan eksperimen I dan II (ekstrak biji betik (PSE)) telah dipilih dan digunakan 

dalam dos yang berbeza (0.5, 1, 2 g / kg diet) untuk dua tempoh pemberian makanan 

yang berbeza (3 dan 20 minggu masing-masing) pada 420  kantung-larva- tilapia Nil 

berusia 3 hari dengan berat permulaan sebanyak 0.015 g dan jumlah panjang 

daripada 9.43 mm (percubaan III).  kantung-Larva- telah di letak kan secara rata dan 

rawak ke dalam tangki kaca 21 (20 kantung-larva / akuarium). Hasil kajian ini 

menunjukkan bahawa ekstrak biji betik 2 g / kg diet merupakan herba yang paling 

berkesan untuk melambatkan perkembangan gonad dan kematangan seksual dalam 

kedua-dua jantan dan betina ikan tilapia Nil, dan prestasi pertumbuhan ikan yang 
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dirawat juga meningkat secara ketara berbanding ikan dalam kumpulan kawalan 

tetapi tidak mempunyai kesan terhadap sistem imun ikan. Sama seperti kumpulan 

yang diberi makan A. indica yang mengurangkan GSI ikan, tetapi ia tidak 

mempunyai kesan ke atas prestasi pertumbuhan dan menunjukkan kesan negatif ke 

atas tindak balas imun, apabila aras HSI dan plasma alanina aminotransferase ALT 

yang ditunjukkan adalah tinggi.  

 

Kumpulan yang di beri rawatan dengan kulit kayu kapur barus dan rumpai asma 

ekstrak juga menunjukkan peningkatan dari segi prestasi pertumbuhan. 

Walaubagaimanapun, tiada perbezaan yang ketara di antrara ekstrak kulit kayu 

kamper, rumpai Asma, daun Neem berbanding dengan kumpulan kawalan. Walau 

bagaimanapun, tiada perbezaan yang ketara dari segi prestasi pertumbuhan di antara 

ekstrak neem dan kumpulan kawalan. Sementara itu, semua parameter di dalam 

darah tidak ada perubahan yang ketara. Selepas 14 hari cabaran bakteria (Eksperimen 

II), tilapia Nil yang diberi makan dengan ektrak kulit kayu kamper mempunyai kadar 

kelangsungan hidup yang lebih baik dan relatif peratus survival (RPS) yang lebih 

tinggi, berbanding dengan kumpulan kawalan, manakala kumpulan rawatan yang lain 

tidak mempunyai perbezaan yang  ketara berbanding kumpulan kawalan. Hasil 

ujikaji juga menunjukkan bahawa pemakanan ekstrak biji betik boleh menggalakkan 

pertumbuhan dan melambatkan kematangan gonad untuk kedua-dua tilapia jantan 

dan betina dengan ketara.. Sebaliknya, ekstrak kulit kayu kamper adalah pencegahan 

yang paling berkesan dari jangkitan S. agalactiae dan boleh menjadi alternatif yang 

kos efektif dan mesra alam menggantikan penggunaan antibiotik. 

 

Menurut keputusan eksperimen III, gonad ikan yang di beri makan 2 g / kg ektrak 

biji betik untuk tempoh 20 minggu menunjukkan kadar  pengurangan min GSI, 

manakala kumpulan yang di beri makan 0.5 dan 1 g / kg ektrak biji betik tidak 

mempunyai perbezaan yang ketara bagi pengurangan min GSI di (P≥ 0.05) 

berbanding dengan kumpulan kawalan. Walau bagaimanapun, ikan yang diberi 

makan diet eksstrak biji betik pada kadar 1 dan 2 g / kg dan selama 20 minggu tidak 

mempunyai kesan yang ketara (P≤ 0.01) dari segi prestasi pertumbuhan dan 

kematangan sexualnya. Tambahan lagi,  keputusan tempoh kedua untuk ikan yang di 

beri makan extrak biji betik untuk tempoh 3 minggu mendedahkan bahawa tidak 

terdapat perbezaan yang ketara (P≥ 0.05) antara min GSI dalam ikan walaupun di 

beri makan extrak biji betik pada dos yang berbeza (0.5, 1 dan 2 g / kg). 

 

Secara keseluruhan, ia boleh disimpulkan bahawa ekstrak biji betik pada kadar 2 g / 

kg dos adalah yang terbaik di antara ekstrak herba yang lain  dan paling berkesan 

untuk melambatkan kematangan seksual dan berupaya meningkatkan prestasi 

pertumbuhan tilapia Nil dan juga boleh disyorkan sebagai perencat semulajadi 

pembiakan dan makanan tambahan dalam industi ikan tilapia Nil. Manakala diet 

ditambah dengan C. camphora ekstrak, adalah merupakan ekstrak herba profilaktik 

yang paling berkesan terhadap S. agalactiae. 
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CHAPTER 1 

 

 

1 INTRODUCTION 

 

 

1.1  Introduction  

 

Food production is undoubtedly, is one of the most important issues which looms 

large in every aspects of human life. The three top sources of food production are 

agriculture, fishery and livestock industry. With gradual increase in the world 

population, these food production activities, specifically fishery have increased over 

the years. Nowadays aquaculture is an effective alternative to wild fishery and it has 

mitigated the intensifying pressure on wild fishery around the globe. Nowadays there 

is a considerably growing demand for the products of aquaculture fishery all over the 

world (Rosenlund & Skretting, 2006). With the importance of fishery for human life, 

it is essential to use techniques and strategies to make aquaculture more efficient 

industry.  This industry has important economical values, low costs and high 

commercial demand.   

 

Nile tilapia is considered as an important fish food source which has been 

transplanted to various regions all over the world. This fish has a number of salient 

characteristics such as fast breeding, strong resistance, hardiness, rapid growth, 

flexible and multivariate eating habits, and nice taste. These characteristics enable 

Nile tilapia to be cultured in different systems of aquaculture and to live under a 

broad range of environmental conditions. Therefore, Nile tilapia is the most common 

type of tilapia cultured in different parts of the world. Furthermore, it can live in low 

oxygen conditions, overcrowding, endure difficult ecological systems and serve as a 

an important source of fish food in many regions around the globe (Khalil et al., 

2014). 

 

There is a considerable body of research in the area of aquaculture which has focused 

on different aspects of  tilapia species including tilapia diseases (Abd El-Rhman et 

al., 2009),  reproductive performance (Charo-Karisa et al., 2007; Ng & Wang, 2011), 

growth performance ( Zahran et al., 2014; Zychowski et al., 2013), genetic 

improvement (Bentsen et al., 2012; Ponzoni et al., 2007; Rutten et al., 2005) and 

immunology (Barros et al., 2014; Guimarães et al., 2014; Park & Choi, 2012).  

 

There are many types of feed additives used to enhance the growth performance of 

different fish species. The feed additives encompass a wide range of chemical and 

no-chemical materials. Herbs and plants comprise a significant portion of feed 

additives in the literature of aquaculture research. One of the reasons for the 

enormous use of plants and herbs as feed additive is to decrease the use of chemicals 

because chemicals have side effects on animals. In addition, the use of natural 

materials such as herbs and plants as an effective strategy against diseases has a long 

history in old civilizations such Egypt, China and India (Zaki et al., 2012). There 

have been significant research attempts directed towards the use of plants and herbs 

to improve productive performance and nutrition of the animals (Mohamed et 

al.,2003). 
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Recent research in the area of fish nutrition shows that the nutrition potential of a 

variety of natural herbs and spices including black seeds, peppermint, caraway seed 

have been examined in fish nutrition.(El-Dakar & Hassanien, 2008); Zaki et al., 

2012). 

 

Another line of inquiry in the field of aquaculture addresses the effects of herbs and 

plants on the growth performance, resistance enhancement and immunity 

Improvement for fish species including Nile tilapia (Ahmad & Abdel-Tawwab, 2011; 

Dügenci et al., 2003; Reverter et al., 2014).  

 

Fish, as an important source food, plays a pivotal role in human life, as it is rich in a 

variety of vitamins, minerals, proteins and essential micronutrients including omega 

3 which are all important for good health.  The importance of fish in human diet has 

been accentuated in many reports. For example, according to FAO (2012) in 2006, 

fish made up 17% of the whole sources of animal protein and 6.5% of the whole 

sources protein including plant protein.  The past five decades has experienced a 

dramatic increase in the fish supply with an annual consumption rate of 3% all over 

the world in a forty-year-period between 1961 and 2010. It is worth mentioning that 

aquaculture including fish is the most rapidly growing sector among all of the 

animal-food producing industries which rise 6% annually in a period from  1990 to 

2010 (FAO, 2012; Reverter et al., 2014). 

 

 

1.2 Problem Statement  

 

According to Department of Fisheries Malaysia (2010) freshwater fish culture in 

Malaysia contributes 155,398.6 ton valued at RM 760.3 million, representing 26.7% 

of the total production and constituted 27.2% of the overall aquaculture subsector 

(Department of Fisheries Malaysia, 2010). In Malaysia, freshwater fish is cultured 

using pond culture, ex-mining pool, freshwater cage, cement tank, canvas tank, and 

freshwater pen culture systems. The highest total freshwater fish production (59.7%) 

has been reared in the pond culture system and the types of fish cultured in this 

system are freshwater catfish (64.9%) and tilapia (18.2%). The rate (18.2%) of 

culturing tilapia is low if compared it to the other type of freshwater fish. 

 

Unsolicited multiplication and overpopulation due to early sexual development, 

acknowledged being the chief constraint in the cultivation of most species of tilapia, 

especially; O. niloticus and O. mossambicus. Most teleosts, particularly females avert 

energy which could be exploited for somatic development, into germ cell creation 

and behavioral relations. Furthermore, rivalry with newcomers in restrained 

conditions promotes suppression of stocked fish from growing, and may cause in 

containing large amounts of 30-50% of collected biomass unmarketable newcomers 

(Vera Cruz & Mair, 1994). 

 

Sexual maturity has long been an important area of research which has received 

ample attention in aquaculture, and many studies have addresses sexual maturity 

among some fish species particularly the Nile tilapia. Sexual maturation important 

factors affecting the growth and performance of the fish. There is a considerable 

number of studies which have addressed the effect of chemicals on timing of 

maturation (Singh & Tripathi 2012), changing the sex of the fish (Afonso, et al.,  
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2001;Vera Cruz & Mair, 1994). The most noticeable method used for sexual 

alteration in the literature of aquaculture is hormonal approach. Another technique 

used for single sex production is gynogenesis. However, this method is not 

economical as it causes high rate of fish mortality but is an effective method for 

determining sex differentiation (Devlin & Nagahama, 2002).  

 

Although there are many studies which have focused on sexual maturity of fish, most 

of these studies have investigated the effects of chemicals  and hormones on sexual 

maturity, and little research has examined the effects of herbs and plants on sexual 

maturity and the timing of maturation. Furthermore, there are only a few studies have 

investigated the effects of extracted herbs on the sexual maturity of fish species, and 

even fewer studies have focused on assessing the effects extracted herbs on the 

sexual maturity of Nile tilapia.  

 

In addition, one of the problems in fish producing industry is precocious maturity 

among some fish species.  Precocious maturity in Nile tilapia is one of issues causing 

uncontrolled reproduction and overcrowding, and consequently leads to food 

shortages, diseases, and growth problems (Toguyeni et al., 2002).  Precocious 

maturity is a problem which hinders the fish to reach its full aquaculture potential 

and is considered as a limitation in Nile tilapia farming. Therefore, to control 

unwanted breeding and enhancing the growth performance of the fish, this study 

seeks to delaying the maturity of Nile tilapia by examine the effect some herbal 

extracts on the sexual maturity of the, fish in addition to investigate of their effect on 

growth performance and immune response of fish. 

 

 

1.3 Significance of the Study 

 

Nile tilapia in tropical countries, tilapia farming and industry has been influenced by 

a variety of infectious diseases and bacteria, causing affliction and economic 

damages and posing threats to the development of this industry. The dietary 

supplementation techniques and strategies employed for other sea animals and 

aquaculture species may be effective and applicable to dietary research on Nile 

tilapia and to the nutrition investigations for that fish species. The use of specific 

types of  feed and dietary supplementation is a strategic method not only to enhance 

the immune response of the animals but also they may be used as an  effective and 

useful alternative to antibiotics for treating and curing fish diseases (Barros et al., 

2014; Oliva-Teles, 2012).  

  

Today, herbal medicine is an a rapidly expanding area as an effective and alternative 

medicine or treatment for humans and numerous types of drugs derived from herbs 

and plants have been widely used by human being for different medical purposes. 

The plan-made drugs are very important in treatments and cures as they are highly 

rich in various nutrients and these natural drugs may be taken and used as feed 

additives (Chang, 2000). The medicinal herbs as a feed additive for fish seem to be 

more effective and useful than chemicals, and consequently they may have an 

accumulative effect and fewer side effects on human health. Medical plants may be 

used as feed additive or as an attractant to enhance the level of feed intake, increase 

feed utilization, improve weight, balance nutrition and improve growth performance  

(Goda, 2008; Ahmad & Abdel-Tawwab 2011; Liu, et al., 2011). 
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Thus, finding the alternatives to the chemical production by using the herbs that 

available in tropical countries especially Malaysia, as a natural reproductive inhibitor 

and least economic costs as a feed additive is very importance in tilapia pond culture 

 

 

1.4 Objectives of the study 

 

1. To investigate the effect of four screened herbs extracts (Neem leaves, 

Asthma weed, Papaya seed and Camphor bark) on the sexual maturity of Nile 

tilapia. 

 

2. To determine the effect of methanolloic extracts of these herbs on the growth 

performance of Nile tilapia. 

 

3. To examine the effect of these herbal extracts on the immune response of 

Nile tilapia. 

 

4. To study the effect of such herbal extracts on the whole body composition of 

Nile tilapia. 

 

5. To determine the dose and time related effect of the most effective herbal 

extract on the sexual maturity, growth performance and survival rate of Nile 

tilapia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

88 

REFERENCES 

 

 

Abbas, H. H., & Abbas, W. T. (2011). Assessment study on the use of pawpaw; 

Carica papaya seeds to control oreochromis niloticus breeding. Pakistan 

Journal of Biological Sciences, 14, 1117–1123. doi:10.3923/pjbs.2011.1117 

Abd El-Rhman, A. M., Khattab, Y. a E., & Shalaby, A. M. E. (2009). Micrococcus 

luteus and Pseudomonas species as probiotics for promoting the growth 

performance and health of Nile tilapia, Oreochromis niloticus. Fish & Shellfish 

I m m u n o l o g y ,  2 7 ( 2 ) ,  1 7 5 – 8 0 .  d o i : 1 0 . 1 0 1 6 / j . f s i . 2 0 0 9 . 0 3 . 0 2 0 

Abdelhamid, A. M. and A. A. A. S. (2012). Possibility of Using Dried Leaves of 

Guava and Camphor Trees in Tilapia Diets 1 . Animal Production Department , 

Faculty of Agriculture , Al- 2 . Fish Nutrition Lab . Aquaculture Division , 

National Institute of Oceanography and Fisheries , Egypt * Corres. The Arabian 

Aquaculture Society, 7(1), 91–108. 

Abdel-Tawwab, M., Ahmad, M. H., Khattab, Y. A. E., & Shalaby, A. M. E. (2010). 

Effect of dietary protein level, initial body weight, and their interaction on the 

growth, feed utilization, and physiological alterations of Nile tilapia, 

Oreochromis niloticus (L.). Aquaculture. doi:10.1016/j.aquaculture.2009.10.027 

Abdel-Tawwab, M., Ahmad, M. H., Seden, M. E. A., & Sakr, S. F. M. (2010). Use of 

Green Tea, Camellia sinensis L., in Practical Diet for Growth and Protection of 

Nile Tilapia, Oreochromis niloticus (L.), against Aeromonas hydrophila 

Infection. Journal of the World Aquaculture Society, 41, 203–213. 

Abu Taleb, A., & Salah, H. (2003). Feeding Camphor (Eucalyptus Globules) Leaves 

on Some Immunity Characteristics, Growth and Gut Icroflora of Japanese 

Quails. ISOTOPE & RAD. RES, 711, 701–711. Retrieved from http:// merrcac. 

org/mag35-4/mag8.pdf 

Afonso, L. O., Wassermann, G. J., & Terezinha de Oliveira, R. (2001). Sex reversal 

in Nile tilapia (Oreochromis niloticus) using a nonsteroidal aromatase inhibitor. 

The Journal of Experimental Zoology, 290, 177–181. doi:10.1002/jez.1047 

Agersøa, Y., M.S. Bruunb, I. Dalsgaard and J.L. Larsenb, 2007. The tetracycline 

resistance gene tet(E) is frequently occurring and present on large horizontally 

transferable plasmids in Aeromonas spp.from fish farms. Aquaculture, 266(1-4): 

47-52 

Ahmad, M. H., & Abdel-Tawwab, M. (2011). The use of caraway seed meal as a 

feed additive in fish diets: Growth performance, feed utilization, and whole-

body composition of Nile tilapia, Oreochromis niloticus (L.) fingerlings. 

Aquaculture, 314(1-4), 110–114. doi:10.1016/j.aquaculture.2011.01.030 

Alsaid, M., Daud, H., Bejo, S., & Abuseliana, A. (2010). Antimicrobial activities of 

some culinary spice extracts against Streptococcus agalactiae and its 



© C
OPYRIG

HT U
PM

89 

prophylactic uses to prevent streptococcal infection in red hybrid. World 

Journal of Fish 2(6), 532–538. Retrieved from http://www.idosi.org/ wjfms 

/wjfms2(6)10/11.pdf 

Anderson, D. P. (1992). Immunostimulants, adjuvants, and vaccine carriers in fish: 

Applications to aquaculture. Annual Review of Fish Diseases. doi: 10.1016/ 

0959-8030(92)90067-8 

Angienda, P.O., Aketch, B.O., Waindi, E.N., (2010). Development of all-male 

fingerlings by heat treatment and the genetic mechanism of heat induced sex 

determination in Nile tilapia (Oreochromis niloticus L.). International Journal of 

Biological and Life Sciences 6 (1), 38–43 

AOAC (Association of Official Analytical Chemists). (1997).  Official Methods of 

Analysis of AOAC International, In: Cunniff, P.A. (Ed.), 16th edn. AOAC 

International, Arlington, Virginia. 

AOAC. (2000). Official Methods of Analysis of AOAC International. Association of 

Official Analysis Chemists International. doi:10.3109/15563657608988149 

Aravind, G., Bhowmik, D., Duraivel, S., & Harish, G. (2013). Traditional and 

Medicinal Uses of Carica papaya. Journal of Medicinal Plants Studies, 1, 7–15. 

Ardó, L., Yin, G., Xu, P., Váradi, L., Szigeti, G., Jeney, Z., & Jeney, G. (2008). 

Chinese herbs (Astragalus membranaceus and Lonicera japonica) and boron 

enhance the non-specific immune response of Nile tilapia (Oreochromis 

niloticus) and resistance against Aeromonas hydrophila. Aquaculture, 275, 26–

33. doi:10.1016/j.aquaculture.2007.12.022 

Au, T. K., Lam, T. L., Ng, T. B., Fong, W. P., & Wan, D. C. C. (2001). A 

comparison of HIV-1 integrase inhibition by aqueous and methanol extracts of 

Chinese medicinal herbs. Life Sciences, 68, 1687–1694. doi:10.1016/S0024-

3205(01)00945-6 

Awad, E., Austin, D., & Lyndon, A. R. (2013). Effect of black cumin seed oil 

(Nigella sativa) and nettle extract (Quercetin) on enhancement of immunity in 

rainbow trout, Oncorhynchus mykiss (Walbaum). Aquaculture, 388-391, 193–

197. doi:10.1016/j.aquaculture.2013.01.008 

Ayotunde, E., & Ofem, B. (2008). Acute and chronic toxicity of pawpaw (Carica 

papaya) seed powder to adult Nile tilapia (Oreochromis niloticus Linne 1757). 

African Journal of Biotechnology, 7(13), 2265–2274. Retrieved from 

http://www.ajol.info/index.php/ajb/article/view/58972 

Azarkan, M., El Moussaoui, A., Van Wuytswinkel, D., Dehon, G., & Looze, Y. 

(2003). Fractionation and purification of the enzymes stored in the latex of 

Carica papaya. Journal of Chromatography B: Analytical Technologies in the 

Biomedical and Life Sciences. doi:10.1016/S1570-0232(03)00084-9 



© C
OPYRIG

HT U
PM

90 

Baker, C.J. (1980). Group B streptococcal infection. Advances in Internal Medicine, 

25, 475-501. 

Barki, Assaf; Gilson L. Volpato (1998). "Early social environment and the fighting 

behaviour of young Oreochromis niloticus (Pisces, Cichlidae)". Behaviour 135 

(7): 913–929. doi:10.1163/156853998792640332 

Barros, M. M., Falcon, D. R., de Oliveira Orsi, R., Pezzato, L. E., Fernandes, A. C., 

Guimarães, I. G., Sartori, M. M. (2014). Non-specific immune parameters and 

physiological response of Nile tilapia fed β-glucan and vitamin C for different 

periods and submitted to stress and bacterial challenge. Fish & Shellfish 

Immunology, 39(2), 188–195. doi:10.1016/j.fsi.2014.05.004 

Barry, T. P., Marwah, A., & Marwah, P. (2007). Stability of 17??-methyltestosterone 

in fish feed. Aquaculture, 271, 523–529. doi:10.1016/j.aquaculture.2007.05.001 

Bartholomew, W. G., R., D., & Teichert-CoddingTON. (2000). Human Food Safety 

and Environmental Assessment of the Use of 17α‐ Methyltestosterone to 

Produce Male Tilapia in the United States. Journal of the World , 31(3). 

Retrieved from http://onlinelibrary.wiley.com/doi/10.1111/j.1749-7345.2000. 

tb00885.x/abstract 

Baskaran, C., bai, V. R., Velu, S., & Kumaran, K. (2012). The efficacy of Carica 

papaya leaf extract on some bacterial and a fungal strain by well diffusion 

method. Asian Pacific Journal of Tropical Disease, 2. doi:10.1016/S2222-1808 

(12)60239-4 

Bauer, K., Garbe, D., & Surburg, H. (1997). Common Fragrance and Flavor 

Materials: Preparation. Properties and Uses Third Completely Revised, 2. 

Retrieved from http://scholar.google.com/scholar?hl=en&btnG=Search&q= 

intitle:Common+Fragrance+and+Flavor+Materials+Preparation#1 

Beardmore, J.A., Mair, G.C., Lewis, R.I., (2001). Monosex male production in 

finfish as exemplified by tilapia: applications, problems, and prospects. 

Aquaculture 197, 283– 301. 

Beardmore, J.A., Mair, G.C., Lewis, R.I. (2001). Monosex male production in 

fishfish as exemplified by tilapia: applications, problems, and prospects.  

Aquaculture 197, 283-301. 

Bentsen, H. B., Gjerde, B., Nguyen, N. H., Rye, M., Ponzoni, R. W., Palada de Vera, 

M. S., Eknath, A. E. (2012). Genetic improvement of farmed tilapias: Genetic 

parameters for body weight at harvest in Nile tilapia (Oreochromis niloticus) 

during five generations of testing in multiple environments. Aquaculture, 338-

341, 56–65. doi:10.1016/j.aquaculture.2012.01.027 

Beveridge, M.C.M., & Baird, D.J. (1998). Feeding mechanism and feeding ecology. 

In M.C.M. Beverigde & B.J. McAndrew (Eds.), Tilapias: Their biology and 

exploitation. London: Chapman and Hall. 



© C
OPYRIG

HT U
PM

91 

Bhanwra, S., Singh, J., & Khosla, P. (2000). Effect of Azadirachta indica (Neem) 

leaf aqueous extract on paracetamol-induced liver damage in rats. Indian 

Journal of Physiology and Pharmacology, 44, 64–68. 

Bhujel, R. C., Little, D. C., & Hossain, A. (2007). Reproductive performance and the 

growth of pre-stunted and normal Nile tilapia (Oreochromis niloticus) broodfish 

at varying feeding rates. Aquaculture, 273, 71–79. doi:10.1016/j.Aquaculture 

.2007.09.022 

Biswas, A. K., Morita, T., Yoshizaki, G., Maita, M., & Takeuchi, T. (2005). Control 

of reproduction in Nile tilapia Oreochromis niloticus (L.) by photoperiod 

manipulation. Aquaculture, 243, 229–239. doi:10.1016/j.aquaculture.2004. 

10.008 

Biswas, K., Chattopadhyay, I., Banerjee, R. K., & Bandyopadhyay, U. (2002). 

Biological activities and medicinal properties of neem (Azadirachta indica). 

Current Science. 

Boyd, E. . (2004). Farm-Level Issues in Aquaculture Certification: Tilapia. Report 

commissioned by WWF US in 2004. Auburn University, Alabama, (36831). 

Bwanika, G. N., Makanga, B., Kizito, Y., Chapman, L. J., & Balirwa, J. (2004). 

Observations on the biology of Nile tilapia, Oreochromis niloticus L., in two 

Ugandan crater lakes. African Journal of Ecology, 42, 93–101. doi:10.1111/ j. 

1365-2028.2004.00468.x 

Bwanika, G. N., Murie, D. J., & Chapman, L. J. (2007). Comparative age and growth 

of Nile tilapia (Oreochromis niloticus L.) in lakes Nabugabo and Wamala, 

Uganda. Hydrobiologia, 589, 287–301. doi:10.1007/s10750-007-0746-y 

Cabello, F.C., (2004). Antibiotics and aquaculture in Chile: implications for human 

and animal health.Rev. Med. Chil., 132(8): 1001-1006. 

Campos-Mendoza, A., McAndrew, B. J., Coward, K., & Bromage, N. (2004). 

Reproductive response of Nile tilapia (Oreochromis niloticus) to photoperiodic 

manipulation; Effects on spawning periodicity, fecundity and egg size. 

Aquaculture, 231, 299–314. doi:10.1016/j.aquaculture.2003.10.023 

Chakraborty, S. B., Mazumdar, D., Chatterji, U., & Banerjee, S. (2011). Growth of 

mixed-sex and monosex Nile tilapia in different culture systems. Turkish 

Journal of Fisheries and Aquatic Sciences, 11, 133–140. doi:10.4194 /trjfas. 

2011.0117 

Chalchat, J.-C., & Valade, I. (2000). Chemical Composition of Leaf Oils of 

Cinnamomum from Madagascar: C. zeylanicum Blume, C. camphora L., C. 

fragrans Baillon and C. angustifolium. Journal of Essential Oil Research, 12, 

537–540. doi:10.1080/10412905.2000.9712153 

Chang, J. (2000). Medicinal herbs: Drugs or dietary supplements? Biochemical 

Pharmacology. doi:10.1016/S0006-2952(99)00243-9 



© C
OPYRIG

HT U
PM

92 

Charo-Karisa, H., Bovenhuis, H., Rezk, M. A., Ponzoni, R. W., van Arendonk, J. A. 

M., & Komen, H. (2007). Phenotypic and genetic parameters for body 

measurements, reproductive traits and gut length of Nile tilapia (Oreochromis 

niloticus) selected for growth in low-input earthen ponds. Aquaculture, 273, 15–

23. doi:10.1016/j.aquaculture.2007.09.011 

Chattopadhyay, R. R. (1999). Possible mechanism of antihyperglycemic effect of 

Azadirachta indica leaf extract: Part V. Journal of Ethnopharmacology, 67, 

373–376. doi:10.1016/S0378-8741(99)00094-X 

Chen, W., Vermaak, I., & Viljoen, A. (2013). Camphor-A fumigant during the black 

death and a coveted fragrant wood in ancient egypt and babylon-A review. 

Molecules. doi:10.3390/molecules18055434 

Chervinsky, J., Rothbard, S., 1982. An aid in manually sexingtilapia. Aquaculture 

26, 389. 

Cho, S. H., Lee, S.-M., Park, B. H., Ji, S.-C., Lee, J., Bae, J., & Oh, S.-Y. (2006). 

Effect of dietary inclusion of various sources of green tea on growth, body 

composition and blood chemistry of the juvenile olive flounder, Paralichthys 

olivaceus. Fish Physiology and Biochemistry, 33, 49–57. doi:10.1007/s10695-

006-9116-3 

Damjanoviae-Vratnica, B., Dakov, T., Sukoviae, D., & Damjanoviae, J. (2008). 

Chemical composition and antimicrobial activity of essential oil of wild-

growing Salvia officinalis L. from Montenegro. Journal of Essential Oil 

Bearing Plants, 11, 79–89. 

Das, R. P. (1980). Effect of papaya seeds on the genital organs and fertility of male 

rats. Indian Journal of Experimental Biology, 18, 408–409. 

Department of Fisheries Malaysia, (2010). Annual fishery statistic 2010. Department 

of Fisheries Malaysia, Malaysia, pp. 27–29. 

Devlin, R., & Nagahama, Y. (2002). Sex determination and sex differentiation in 

fish: an overview of genetic, physiological, and environmental influences. 

Aquaculture, 208, 191–364. Retrieved from http://www.sciencedirect.com/ 

science/article/pii/S0044848602000571 

Dey, M. M., & Gupta, M. V. (2000). Socioeconomics of disseminating genetically 

improved Nile tilapia in Asia: An introduction. Aquaculture Economics & 

Management, 4(1-2), 5–11. doi:10.1080/13657300009380257 

Dhar, R., Zhang, K., Talwar, G. P., Garg, S., & Kumar, N. (1998). Inhibition of the 

growth and development of asexual and sexual stages of drug-sensitive and 

resistant strains of the human malaria parasite Plasmodium falciparum by Neem 

(Azadirachta indica) fractions. Journal of Ethnopharmacology, 61(1), 31–9. 

Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/9687079 



© C
OPYRIG

HT U
PM

93 

Ding, Y., Zhao, L., Mei, H., Zhang, S. L., Huang, Z. H., Duan, Y. Y., & Ye, P. 

(2008). Exploration of Emodin to treat alpha-naphthylisothiocyanate-induced 

cholestatic hepatitis via anti-inflammatory pathway. European Journal of 

Pharmacology, 590, 377–386. doi:10.1016/j.ejphar.2008.06.044 

Dorucu, M., Colak, S., Ispir, U., Altinterim, B., & Celayir, Y. (2009). The effect of 

black cumin seeds, Nigella sativa, on the immune response of rainbow trout, 

Oncorhynchus mykiss. Med. Aquacult. J, 2(1), 27–33. Retrieved from http:// 

www.maj.eg.net/pdf/vol2-n1/4.pdf 

Dügenci, S. K., Arda, N., & Candan, A. (2003). Some medicinal plants as 

immunostimulant for fish. Journal of Ethnopharmacology, 88(1), 99–106. doi: 

10.1016/S0378-8741(03)00182-X 

Ekanem, A. P., Obiekezie, A., Kloas, W., & Knopf, K. (2004). Effects of crude 

extracts of Mucuna pruriens (Fabaceae) and Carica papaya (Caricaceae) against 

the protozoan fish parasite Ichthyophthirius multifiliis. Parasitology Research, 

92, 361–366. doi:10.1007/s00436-003-1038-8 

Ekanem, S. ., & Okoronkwo, T. . (2003). Pawpaw seed as fertility control agent on 

male Nile tilapia. NAGA, WorldFish Center Quarterly, 26, 8–10. 

El-Dakar, A. Y., Hassanien, G.D., Gad, S. S., & Sakr, S. E. (2008). Use of Dried 

Basil Leaves as a Feeding Attractant for Hybrid Tilapia,Oreochromis niloticus 

X Oreochromis aureus, Fingerlings. Mediterranean Aquaculture, 1(1), 35–44. 

El-Greisy, Z. a., & El-Gamal, a. E. (2012). Monosex production of tilapia, 

Oreochromis niloticus using different doses of 17α-methyltestosterone with 

respect to the degree of sex stability after one year of treatment. The Egyptian 

Journal of Aquatic Research, 38(1), 59–66. doi:10.1016/j.ejar.2012.08.005 

El-Sayed, A. F. M., Abdel-Aziz, E. S. H., & Abdel-Ghani, H. M. (2012). Effects of 

phytoestrogens on sex reversal of Nile tilapia (Oreochromis niloticus) larvae fed 

diets treated with 17?-Methyltestosterone. Aquaculture, 360-361, 58–63. 

doi:10.1016/j.aquaculture.2012.07.010 

El-Sayed, A.-F.M., (2006). Tilapia culture. CAB International, Wallingford, UK. 277 

pp. 

Elliott, J.A., Facklam, R.R., & Richter, C.B. (1990). Whole-cell protein patterns 

ofnonhemolytic group B, type1b, streptococci isolated from humans, mice, 

cattle, frogs, and fish. Journal of Clinical Microbiology, 28, 628-630. 

Evans, J.J., Klesius, P.H., Gilbert, P.M., Shoemaker, C.A., Al-Sarawi, M.A., 

Landsberg J., Durendez, R., Al-Marzouk, A., & Al-Zenki, S. (2002). 

Characterization of β-hemolytic group B Streptococcus agalactiae in cultured 

seabream, Sparus auratus and and mullet, Liza klunzingeri, in Kuwait. Journal 

of Fish Diseases, 25, 505-513. 



© C
OPYRIG

HT U
PM

94 

Evans, J.J., Pasnik, D.J., Klesius, P.H., & Shoemaker, C.A. (2006). Identification and 

epidemiology of Streptococcus iniae and Streptococcus agalactiae in tilapia, 

Oreochromis spp. International Symposium on Tilapia in Aquaculture 7 (pp. 25-

42). Charles Town, WV, USA, American Tilapia Association. 

FAO. (2012). The State of World Fisheries and Aquaculture. The Food and 

Agriculture Organization of the United Nations, Rome, Italy. 

Farrag, F., & Khalil, F. (2013). pawpaw (Carica papaya) seeds powder in nile tilapia 

(Oreochromis niloticus) diet 1-growth performance, survival, feed utilization,. 

J. Animal and Poultry, 4(6), 363–379. Retrieved from http://kenanaonline.com 

/files/0069/69485/270.pdf 

Figueiredo-Fernandes, A., Fontaínhas-Fernandes, A., Peixoto, F., Rocha, E., & Reis-

Henriques, M. A. (2006). Effects of gender and temperature on oxidative stress 

enzymes in Nile tilapia Oreochromis niloticus exposed to paraquat. Pesticide 

Biochemistry and Physiology, 85, 97–103. doi:10.1016/j.pestbp.2005.11.001 

Fryer, G & Iles, T., (1972). The Cichlid Fishes of the Great Lakes of Africa: Their 

biology and Evolution. T.F.H. Publications, Hong Kong. 

Galina, J., Yin, G., Ardó, L., & Jeney, Z. (2009). The use of immunostimulating 

herbs in fish. An overview of research. Fish Physiology and Biochemistry. 

doi:10.1007/s10695-009-9304-z 

Garg, S., Talwar, G. P., & Upadhyay, S. N. (1994). Comparison of extraction 

procedures on the immunocontraceptive activity of neem seed extracts. Journal 

of Ethnopharmacology, 44, 87–92. doi:10.1016/0378-8741(94)90073-6 

Gale, W.L., Fitzpatrick, M.S., Lucero, M., Contreras-Sa´nchez, W.M., Schreck, C.B., 

1999. Masculinization of Nile tilapia (Oreochromis niloticus) by immersion in 

androgens. Aquaculture 178, 349–357. 

Castro, A.L.S.; Gonçalves-de-Freitas, E.; Volpato, G.L.; Oliveira, C. (1 April 2009). 

"Visual communication stimulates reproduction in Nile tilapia, Oreochromis 

niloticus (L.)". Brazilian Journal of Medical and Biological Research 42 (4): 

368–374. doi:10.1590/S0100-879X2009000400009. 

Gayosso-García Sancho, L. E., Yahia, E. M., & González-Aguilar, G. A. (2011). 

Identification and quantification of phenols, carotenoids, and vitamin C from 

papaya (Carica papaya L., cv. Maradol) fruit determined by HPLC-DAD-

MS/MS-ESI. Food Research International, 44, 1284–1291. doi:10.1016/ j. 

foodres.2010.12.001 

GISD. (2012). Global Invasive Species Database – Oreochromis niloticus. Available 

from:http://www.issg.org/database/species/ecology.asp?si=1322&fr=1&sts=ss

s&lang=EN. 

Goda, A. M. A. S. (2008). Effect of dietary ginseng herb (Ginsana ® G115) 

supplementation on growth, feed utilization, and hematological indices of Nile 



© C
OPYRIG

HT U
PM

95 

Tilapia, Oreochromis niloticus (L.), fingerlings. Journal of the World 

Aquaculture Society, 39, 205–214. doi:10.1111/j.1749-7345.2008.00153.x 

Gomes-Carneiro, M. R., Felzenszwalb, I., & Paumgartten, F. J. R. (1998). 

Mutagenicity testing of (??)-camphor, 1,8-cineole, citral, citronellal, (-)-menthol 

and terpineol with the Salmonella/microsome assay. Mutation Research - 

Genetic Toxicology and Environmental Mutagenesis, 416, 129–136. doi:10. 

1016/S1383-5718(98)00077-1 

Guimarães, I. G., Lim, C., Yildirim-Aksoy, M., Li, M. H., & Klesius, P. H. (2014). 

Effects of dietary levels of vitamin A on growth, hematology, immune response 

and resistance of Nile tilapia (Oreochromis niloticus) to Streptococcus iniae. 

Animal Feed Science and Technology, 188, 126–136. doi:10.1016/j.anifeedsci. 

2013.12.003 

Gupta, M., & Acosta, B. (2004). A review of global tilapia farming practices. 

Aquaculture Asia, IX(1). Retrieved from http://library.enaca.org/Aquaculture 

Asia/Articles/Jan-March-2004/6global-review-tilapia.pdf 

Gupta, M. V, & Acosta, B. O. (2004). From drawing board to dining table : The 

success story of the GIFT project. NAGA, WorldFish Center Quarterly, 27(3), 

4–14. 

Hammerschmidt, F. J., Clark, A. M., Soliman, F. M., el-Kashoury, E. S., Abd el-

Kawy, M. M., & el-Fishawy, A. M. (1993). Chemical composition and 

antimicrobial activity of essential oils of Jasonia candicans and J. montana. 

Planta Med, 59, 68–70. doi:10.1055/s-2006-959607 

Harada, K. (1991). Studies on the Feeding Attractants for Fishes and Shellfishes-

XIX. Attraction Activities of Herbal Crude Drugs for Abalone, Oriental 

Weatherfish, and Yellowtail. NIppon Suisan Gakkaishi. doi:10.2331/ suisan 

.57.2083 

Harikrishnan, R., Balasundaram, C., & Heo, M. S. (2011). Impact of plant products 

on innate and adaptive immune system of cultured finfish and shellfish. 

Aquaculture. doi:10.1016/j.aquaculture.2011.03.039 

Harikrishnan, R., Kim, M. C., Kim, J. S., Balasundaram, C., & Heo, M. S. (2011). 

Protective effect of herbal and probiotics enriched diet on haematological and 

immunity status of Oplegnathus fasciatus (Temminck & Schlegel) against 

Edwardsiella tarda. Fish and Shellfish Immunology, 30, 886–893. doi:10.1016 

/j.fsi.2011.01.013 

Hassanien, G. D., Gad, S. S., & Sakr, S. E. (2008). Original Article Use of Dried 

Basil Leaves as a Feeding Attractant for Hybrid Tilapia , Oreochromis niloticus 

X Oreochromis aureus , Fingerlings. Mediterranean Aquaculture Journal, 1(1), 

35–44. 

Hattori, A. (2001). Camphor in the Edo era fireworks. Yakushigaku Zasshi. The 

Journal of Japanese History of Pharmacy, 36, 27–31. 



© C
OPYRIG

HT U
PM

96 

Hore, S. K., Ahuja, V., Mehta, G., Kumar, P., Pandey, S. K., & Ahmad, A. H. 

(2006). Effect of aqueous Euphorbia hirta leaf extract on gastrointestinal 

motility. Fitoterapia, 77, 35–38. doi:10.1016/j.fitote.2005.06.014 

Houck, L. D. (1986). The evolution of salamander courtship pheromones. In 

Chemical Signals in Vertebrates, Vol. 4 (pp. 173–190). 

Huang, S. S., Yeh, S. F., & Hong, C. Y. (1995). Effect of anthraquinone derivatives 

on lipid peroxidation in rat heart mitochondria: structure-activity relationship. J 

Nat Prod, 58, 1365–1371. Retrieved from http://www.ncbi.nlm.nih.gov/ 

pubmed/7494143 

ITIS (2014) Integrated Taxonomic Information System on-line database, Jun-2-

20114, http://www.itis.gov. 

Jadhav, M. (2010). Effect of Cinnamomum camphora on human sperm motility and 

sperm viability. J Clin Res Lett, 1(1), 1–10. Retrieved from http://www. 

bioinfopublication.org/files/articles/1_1_1_JCRL.pdf 

Jamshidzadeh, A., & Sajedianfard, J. (2006). Effects of camphor on sexual behaviors 

in male rats. Iranian Journal of, 2(4), 209–214. Retrieved from http://www. 

sid.ir/EN/VEWSSID/J_pdf/106720060402.pdf 

Jegede, T., & Fagbenro, O. (2008). Histology of gonads in tilapia zillii ( gervais ) fed 

neem ( azadirachta indica ) leaf meal diets. Aquaculture, 1129–1134. 

Ji., S.-C., Jeong, G.-S., Gwang-Soon, I., Lee, S.-W., Yoo, J.-H., Takii, K. (2007).  

Dietary medicinal herbs improve growth performance, fatty acid utilization, and 

stress recovery of Japanese flounder. Fish. Sci. 73, 70-76. 

Jiménez-Coello, M., Guzman-Marín, E., Ortega-Pacheco, A., Perez-Gutiérrez, S., & 

Acosta-Viana, K. Y. (2013). Assessment of the anti-protozoal activity of crude 

Carica papaya seed extract against Trypanosoma cruzi. Molecules, 18, 12621–

12632. doi:10.3390/molecules181012621 

Jones, I. W., Denholm, a a, Ley, S. V, Lovell, H., Wood, a, & Sinden, R. E. (1994). 

Sexual development of malaria parasites is inhibited in vitro by the neem extract 

azadirachtin, and its semi-synthetic analogues. FEMS Microbiology Letters, 

120(3), 267–73. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/7980823 

Juteau, F., Masotti, V., Bessière, J. M., Dherbomez, M., & Viano, J. (2002). 

Antibacterial and antioxidant activities of Artemisia annua essential oil. 

Fitoterapia, 73, 532–535. doi:10.1016/S0367-326X(02)00175-2 

Kapetsky, J.M. & Nath, S. . (1997). A strategic assessment of the potential for 

freshwater fish farming in Latin America. Copescal Technical Paper, No. 10. 

Rome, FAO. 128p. 



© C
OPYRIG

HT U
PM

97 

Khalafalla, M. (2009). Utilization of Some Med Oreochromis Niloticus ical Plants as 

Feed Additives for Nile Tilapia, Oreochromis Niloticus, Feeds. Maj.eg.net, 2(1), 

9–18. Retrieved from http://www.maj.eg.net/pdf/vol2-n1/2.pdf 

Khalil, F. F., Farrag, F. H., Mehrim, A. I., & Refaey, M. A. (2014). Pawpaw ( Carica 

papaya ) seeds powder in Nile tilapia ( Oreochromis niloticus ) diets : 2 Liver 

status , sexual hormones and histological structure of the gonads. Egypt. J. 

Aquat. Biol. & Fish, 18(1), 97–113. 

Khan, P. K., & Awasthy, K. S. (2003). Cytogenetic toxicity of neem. Food and 

Chemical Toxicology, 41, 1325–1328. doi:10.1016/S0278-6915(03)00123-6 

Kharwar, R. N., Maurya, A. L., Verma, V. C., Kumar, A., Gond, S. K., & Mishra, A. 

(2012). Diversity and antimicrobial activity of endophytic fungal community 

isolated from medicinal plant Cinnamomum camphora. Proceedings of the 

National Academy of Sciences India Section B - Biological Sciences, 82, 557–

565. doi:10.1007/s40011-012-0063-8 

Kim, J.H., Gomez, D.K., Choresca, C.H., & Park, S.C.(2007). Detection of major 

bacterial and viral pathogens in trash fish used to feed cultured flounder in 

Korea. Aquaculture, 272, 105-110. 

Klesius, P.H., Shoemaker, C.A., & Evans, J.J. (2008). Streptococcus: A worldwide 

fish health problem. 8th International Symposium on Tilapia in Aquaculture 

(pp. 83-107). Cairo. 

Krishna, K. L., Paridhavi, M., & Patel, J. A. (2008). Review on nutritional , 

medicinal and pharmacological properties of Papaya ( Carica papaya Linn .). 

Natural Product Radiance, 7, 364–373. 

Kumar, M., & Ando, Y. (2003). Single-wall and multi-wall carbon nanotubes from 

camphor—a botanical hydrocarbon. Diamond and Related Materials. 

doi:10.1016/S0925-9635(03)00217-6 

Kumar, S., Malhotra, R., & Kumar, D. (2010). Euphorbia hirta: Its chemistry, 

traditional and medicinal uses, and pharmacological activities. Pharmacognosy 

Reviews. doi:10.4103/0973-7847.65327 

Lam, T. L., Lam, M. L., Au, T. K., Ip, D. T., Ng, T. B., Fong, W. P., & Wan, D. C. 

(2000). A comparison of human immunodeficiency virus type-1 protease 

inhibition activities by the aqueous and methanol extracts of Chinese medicinal 

herbs. Life Sciences, 67, 2889–2896. doi:10.1016/S0024-3205(00)00864-X 

Lee, D. H., Ra, C. S., Song, Y. H., Sung, K. Il, & Kim, J. D. (2012). Effects of 

dietary garlic extract on growth, feed utilization and whole body composition of 

juvenile sterlet sturgeon (Acipenser ruthenus). Asian-Australasian Journal of 

Animal Sciences, 25, 577–583. doi:10.5713/ajas.2012.12012 



© C
OPYRIG

HT U
PM

98 

Li, Y.W., Liu, L., Huang, P.R., Fang, W., Luo, Z.P., Peng, H.L., Want, Y.X., Li, 

A.X. (2014).  Chronic streptococcosis in Nile tilapia, Oreochromis niloticus 

(L.), caused by Streptococcus agalactiae.  J. Fish Dis. 37, 757-763 

Liebelt, E. L., & Shannon, M. W. (1993). Small doses, big problems: a selected 

review of highly toxic common medications. Pediatric Emergency Care, 9, 

292–297. 

Liley, N. R. (1982). Chemical Communication in Fish. Canadian Journal of 

Fisheries and Aquatic Sciences. doi:10.1139/f82-005 

Lin, H.-Z., Li, Z.-J., Chen, Y.-Q., Zheng, W.-H., & Yang, K. (2006). Effect of 

dietary traditional Chinese medicines on apparent digestibility coefficients of 

nutrients for white shrimp Litopenaeus vannamei, Boone. Aquaculture. 

doi:10.1016/j.aquaculture.2004.11.048 

Liu, B., Xie, J., Ge, X., Xu, P., Wang, A., He, Y., Chen, R. (2010). Effects of 

anthraquinone extract from Rheum officinale Bail on the growth performance 

and physiological responses of Macrobrachium rosenbergii under high 

temperature stress. Fish and Shellfish Immunology, 29, 49–57. doi:10.1016 

/j.fsi.2010.02.018 

Liu, H. W., Tong, J. M., & Zhou, D. W. (2011). Utilization of Chinese Herbal Feed 

Additives in Animal Production. Agricultural Sciences in China, 10, 1262–

1272. doi:10.1016/S1671-2927(11)60118-1 

Liu Y, Murakami N, Ji H, Abreu Pedro, Zhang S. Antimalarial flavonol glycosides 

from Euphorbia hirta. Pharm Biol. 2007;45:278–81 

Logambal, S.M., Venkatalakshmi, S., Michael, R.D.,  2000.  Immunostimulatory 

effect of leaf extract of Ocimum sanctum Linn. in Oreochromis mossambicus 

(Peters).  Hydrobiologia 430, 113-120. 

Lohiya, N. K., & Goyal, R. B. (1992). Antifertility investigations on the crude 

chloroform extract of Carica papaya Linn. seeds in male albino rats. Indian 

Journal of Experimental Biology, 30, 1051–1055. 

Lohiya, N. K., Manivannan, B., Mishra, P. K., Pathak, N., Sriram, S., Bhande, S. S., 

& Panneerdoss, S. (2002). Chloroform extract of Carica papaya seeds induces 

long-term reversible azoospermia in langur monkey. Asian Journal of 

Andrology, 4, 17–26. 

Lohiya, N. K., Pathak, N., Mishra, P. K., & Manivannan, B. (1999). Reversible 

contraception with chloroform extract of Carica papaya Linn. seeds in male 

rabbits. Reproductive Toxicology, 13, 59–66. doi:10.1016/S0890-

6238(98)00055-0 

Lohiya, N. K., Pathak, N., Mishra, P. K., & Manivannan, B. (2000). Contraceptive 

evaluation and toxicological study of aqueous extract of the seeds of Carica 



© C
OPYRIG

HT U
PM

99 

papaya in male rabbits. Journal of Ethnopharmacology, 70, 17–27. 

doi:10.1016/S0378-8741(99)00139-7 

Lopes-Lutz, D., Alviano, D. S., Alviano, C. S., & Kolodziejczyk, P. P. (2008). 

Screening of chemical composition, antimicrobial and antioxidant activities of 

Artemisia essential oils. Phytochemistry, 69, 1732–1738. doi:10.1016/j. 

phytochem.2008.02.014 

Maerkel, K., Lichtensteiger, W., Durrer, S., Conscience, M., & Schlumpf, M. (2005). 

Sex- and region-specific alterations of progesterone receptor mRNA levels and 

estrogen sensitivity in rat brain following developmental exposure to the 

estrogenic UV filter 4-methylbenzylidene camphor. In Environmental 

Toxicology and Pharmacology (Vol. 19, pp. 761–765). doi:10.1016/j.etap. 

2004.12.055 

Mair, G. C., Scott, A. G., Penman, D. J., Beardmore, J. A., & Skibinski, D. O. F. 

(1991). Sex determination in the genus Oreochromis - 1. Sex reversal, 

gynogenesis and triploidy in O. niloticus (L.). Theoretical and Applied 

Genetics, 82, 144–152. doi:10.1007/BF00226205 

Manivannan, B., Mishra, P. K., Pathak, N., Sriram, S., Bhande, S. S., Panneerdoss, 

S., & Lohiya, N. K. (2004). Ultrastructural Changes in the Testis and 

Epididymis of Rats Following Treatment with the Benzene Chromatographic 

Fraction of the Chloroform Extract of the Seeds of Carica papaya. Phytotherapy 

Research, 18, 285–289. doi:10.1002/ptr.1386 

Macintosh, D.J., and De Silva, S.S. 1984. The influence of stocking density and food 

ration on fry survival and growth in Oreochromis mossambicus and O. niloticus 

female x O. aureus male hybrids reared in a closed circulated system. 

Aquaculture 41, 345-358. 

Mathur, A., Dixit, V.P., Dobal, M.P., (1995).  Antifertility plant product: Euphorbia 

hirta in males. Proceedings of the International Symposium on Male 

Contraception: Present and Future 

Mohamed, A.H., El-Saidy, B.E. & El-Seidy, I., (2003). Influence of some medicinal 

plants supplementation: 1- On digestibility, nutritive value, rumen fermentation 

and some blood biochemical parameters in sheep. Egyptian Journal of Nutrition 

and Feeds, 6(2), 139–150. 

Mousa, M. (2008). Effect of neem leaf extract on freshwater fishes and zooplankton 

community. The Central Laboratory Fo R, 307(8), 307–318. Retrieved from 

http://cals.arizona.edu/azaqua/ista/ISTA8/FinalPapers/Growth 

pdf/24.docMAMDOUH A. A.pdf 

Mulla, M. S., & Su, T. (1999). Activity and biological effects of neem products 

against arthropods of medical and veterinary importance. Journal of the 

American Mosquito Control Association, 15, 133–152. 



© C
OPYRIG

HT U
PM

100 

Munglue, P. (2014).  Effects of dietary Nelumbonucifera (lotus) peduncle extract on 

growth performance of Nile tilapia (Oreochromisniloticus). The 1 st 

Environmental and Natural Resources International Conference. 6-7th 

November, TheSukosol Hotel, Bangkok, Thailand. 279-310. 

Muniruzzaman, M. and M.B.R. Chowdhury, 2005 Sensitivity of Fish Pathogenic 

Bacteria to Various Medicinal Herbs. Bangl. J. Vet. Med., 2(1): 75-82. 

Nandlal, S., & Pickering, T. (2004). Tilapia fish farming in Pacific Island countries. 

Volume 1. Tilapia Hatchery Operation. Noumea, New Caledonia: Secretariat of 

the Pacific Community. 

Nandi, N. (2005). Study of chiral recognition of model peptides and odorants: 

Carvone and camphor. Current Science, 88, 1929–1937. 

Nayak, B. S., Ramdeen, R., Adogwa, A., Ramsubhag, A., & Marshall, J. R. (2012). 

Wound-healing potential of an ethanol extract of Carica papaya (Caricaceae) 

seeds. International Wound Journal, 9, 650–655. doi:10.1111/j.1742-481 X. 

2011.00933.x 

Ng, W.K., Romano, N. (2013).  A review of the nutrition and feeding management of 

farmed tilapia throughout the culture cycle.  Rev. Aquacult. 5, 220-254. 

Ng, W.-K., & Wang, Y. (2011). Inclusion of crude palm oil in the broodstock diets 

of female Nile tilapia, Oreochromis niloticus, resulted in enhanced reproductive 

performance compared to broodfish fed diets with added fish oil or linseed oil. 

Aquaculture, 314(1-4), 122–131. doi:10.1016/j.Aquaculture.2011.01.034 

Nguyen, H.T., Kanai, K., & Yoshikoshi, K. (2002). Ecological investigation of S. 

iniae isolated in cultured Japanese Flouder, Paralicthys olivaceus using selective 

isolation procedure. Aquaculture, 205, 7-17. 

Nikravesh, M. R., & Jalali, M. (2004). The effect of camphor on the male mice 

reproductive system. Urology Journal, 1, 268–272. 

Nurnadia, A., Azrina, A., & Amin, I. (2011). Proximate composition and energetic 

value of selected marine fish and shellfish from the West coast of Peninsular 

Malaysia. International Food Research, 148, 137–148. Retrieved from 

http://ifrj.upm.edu.my/18 (01) 2011/(14) IFRJ-2010-059 Azrina UPM[1].pdf 

Obaro, I. O., Nzeh, C. G., & Oguntoye, S. O. (2012). I.O. Obaro, 2 C.G. Nzeh and 3 

S.O. Oguntoye 1. Advances in Environmental Biology, 6(4), 1353–1356. 

Obaroh, I.O., Achionye-Nzeh, G.C. (2011).  Effects of crude extract of Azadirachta 

indica leaves at controlling prolific breeding in Oreochromis niloticus 

(Linnaeus, 1758).  Asian J. Agricult. Res. 5, 277-282 

Obaroh, I.O., Nzeh, G.G., (2013).  Antifertility effect of some plant leaf extracts on 

the prolific breeding of Oreochromis niloticus.  Academic J. Interdiscp. Stud. 2, 

87-94. 



© C
OPYRIG

HT U
PM

101 

Ogunlesi, M., Okiei, W., Ofor, E., & Osibote, A. (2009). Analysis of the essential oil 

from the dried leaves of Euphorbia hirta Linn (Euphorbiaceae), a potential 

medication for asthma. African Journal of Biotechnology, 8, 7042–7050. 

doi:10.5897/AJB09.1324 

Oliva-Teles, A. (2012). Nutrition and health of aquaculture fish. Journal of Fish 

Diseases. doi:10.1111/j.1365-2761.2011.01333.x 

Ortega-Pacheco, A., Jiménez-Coello, M., Gutiérrez-Blanco, E., Acosta-Viana, K. Y., 

Guzmán-Marín, E., Zavala-Sánchez, M. A., Pérez-Gutiérrez, M. S. (2010). 

Effects of chloroformic extracts from washed and unwashed papaya seeds 

(Carica papaya) on the sperm concentration of dogs. Reproduction in Domestic 

Animals, 45, 1126–1129. doi:10.1111/j.1439-0531.2009.01503.x 

Otsuki, N., Dang, N. H., Kumagai, E., Kondo, A., Iwata, S., & Morimoto, C. (2010). 

Aqueous extract of Carica papaya leaves exhibits anti-tumor activity and 

immunomodulatory effects. Journal of Ethnopharmacology, 127, 760–767. 

doi:10.1016/j.jep.2009.11.024 

Osuala, F.O., Okwuosa, V.N.,  1993.  Toxicity of Azadirachta indica to freshwater 

snails and fish, with reference to the physicochemical factor effect on potency.  

Appl. Parasitol. 34, 63-68 

Park, K.-H., & Choi, S.-H. (2012). The effect of mistletoe, Viscum album coloratum, 

extract on innate immune response of Nile tilapia (Oreochromis niloticus). Fish 

& Shellfish Immunology, 32(6), 1016–21. doi:10.1016/j.fsi.2012.02.023 

Pawson, M. G., Pickett, G. D., & Witthames, P. R. (2000). The influence of 

temperature on the onset of first maturity in sea bass. Journal of Fish Biology, 

56, 319–327. doi:10.1006/jfbi.1999.1157 

Perumal, S., Mahmud, R., Pillai, S., Lee, W. C., & Ramanathan, S. (2012). 

Antimicrobial Activity and Cytotoxicity Evaluation of Euphorbia hirta (L.) 

Extracts from Malaysia. APCBEE Procedia. doi:10.1016/j.apcbee.2012.06.015 

Phelps, R. P., & Popma, T. J. (2000). Sex Reversal of Tilapia. Aquaculture, 26, 000–

13. Retrieved from http://www.extension.org/mediawiki/files/9/9c/Sex_ 

Reversal of_Tilapia.pdf 

Picker, M.D. & Griffiths, C. (2011). Alien and Invasive Animals – A South African 

Perspective. Randomhouse/Struik. Cape Town, South Africa, 240 pp. 

Pongsak, R. and P. Phumkhachorn, (2009). Potential of Chinese chive oil as a natural 

antimicrobial for controlling Flavobacterium columnare infection in Nile tilapia 

Oreochromis niloticus. Fisheries Science 75(6): 1431-1437 

Ponzoni, R. W., Nguyen, N. H., & Khaw, H. L. (2007). Investment appraisal of 

genetic improvement programs in Nile tilapia (Oreochromis niloticus). 

Aquaculture, 269(1-4), 187–199. doi:10.1016/j.aquaculture.2007.04.054 



© C
OPYRIG

HT U
PM

102 

Popma, T., & Masser, M. (1999). Tilapia Life History and Biology. South Regional 

Aquaculture Center. 

Pragadheesh, V. S., Saroj, A., Yadav, A., Chanotiya, C. S., Alam, M., & Samad, A. 

(2013). Chemical characterization and antifungal activity of cinnamomum 

camphora essential oil. Industrial Crops and Products, 49, 628–633. doi: 

10.1016/j.indcrop.2013.06.023 

Pretto-Giordano, L. G., MÃ¼ller, E. E., Klesius, P., & da Silva, V. G. (2009). 

Efficacy of an experimentally inactivated Streptococcus agalactiae vaccine in 

Nile tilapia ( Oreochromis niloticus ) reared in Brazil. Aquaculture Research, 

1539–1544. doi:10.1111/j.1365-2109.2009.02449.x 

Pu, Z. hui, Zhang, Y. qun, Yin, Z. qiong, Xu, J., Jia, R. yong, Lu, Y., & Yang, F. 

(2010). Antibacterial activity of 9-octadecanoic acid-hexadecanoic acid-

tetrahydrofuran-3,4-diyl ester from neem oil. Agricultural Sciences in China, 9, 

1236–1240. doi:10.1016/S1671-2927(09)60212-1 

Plumb, J.A., Schachte, J.H., Gaines, J.L., Peltier, W., & Carrol, B. (1974). 

Streptococcus sp. from marine fishes along the Alabama and northwest Florida  

coast of the Gulf of Mexico. Transactions of the American Fisheries Society, 

103, 358-361. 

Pullin, R.S.V., & Lowe-McConnel, R.H. (1982). The biology and culture of tilapias, 

ICLRAM Conference Proceeding 7. Manila: ICLRAM. 

Putra, A., Santoso, U., Lee, M.-C., Nan, F.-H., (2013).  Effects of dietary katuk leaf 

extract on growth performance, feeding behavior and water quality of grouper 

Epinephelus coioides.  Aceh Int. J. Sci. Technol. 2, 17-25 

Rad, F., Bozaoǧlu, S., Ergene Gözükara, S., Karahan, A., & Kurt, G. (2006). Effects 

of different long-day photoperiods on somatic growth and gonadal development 

in Nile tilapia (Oreochromis niloticus L.). Aquaculture, 255, 292–300. 

doi:10.1016/j.aquaculture.2005.11.028 

Ragasa, C. Y., & Cornelio, K. B. (2013). Triterpenes from Euphorbia hirta and their 

cytotoxicity. Chinese Journal of Natural Medicines, 11, 528–533. doi:10.1016/ 

S1875-5364(13)60096-5 

Rastogi RP, Mehrotra BN. 3rd. Lucknow, India: Central Drug Research Institute; 

(2002). Compendium of Indian Medicinal Plants, 3rd Vol. 

Rastogi RP, Mehrotra BN. 4th. Lucknow, India: Central Drug Research Institute; 

(2002). Compendium of Indian Medicinal Plant 

Rattanachaikunsopon, P., & Phumkhachorn, P. (2010). Potential of cinnamon 

(Cinnamomum verum) oil to control Streptococcus iniae infection in tilapia 

(Oreochromis niloticus). Fisheries Science, 76, 287–293. doi:10.1007/s12562-

010-0218-6 



© C
OPYRIG

HT U
PM

103 

Reverter, M., Bontemps, N., Lecchini, D., Banaigs, B., & Sasal, P. (2014). Use of 

plant extracts in fish aquaculture as an alternative to chemotherapy: Current 

status and future perspectives. Aquaculture, 433, 50–61. doi:10.1016/ j. 

aquaculture.2014.05.048 

Ridha, M. T. (2011). International Aquatic Research Evaluation of monosex culture 

of GIFT and non-improved strains of Nile tilapia Oreochromis niloticus in 

recirculating tanks. International Aquatic Research, 3, 189–195. 

Robinson, J.A., & Meyer, F.P. (1966). Streptococcal fish pathogen. Journal of 

Bacteriology, 92, 512. 

Rosenlund, G., & Skretting, M. (2006). Worldwide status and perspective on gadoid 

culture. In ICES Journal of Marine Science (Vol. 63, pp. 194–197). doi: 

10.1016/j.icesjms.2005.11.012 

Rutten, M. J. M., Bovenhuis, H., & Komen, H. (2005). Genetic parameters for fillet 

traits and body measurements in Nile tilapia (Oreochromis niloticus L.). 

Aquaculture, 246(1-4), 125–132. doi:10.1016/j.aquaculture.2005.01.006 

Saccol, E.M.H., Uczay, J., Pês, T.S., Finamor, I.A., Ourique, G.M., Riffel, A.P.K., 

Schmidt, D., Caron, B.O., Heinzmann, B.M., Llesuy, S.F., Lazzari, R., 

Baldisserotto, B., Pavanato, M.A. ( 2013). Addition of Lippia alba (Mill) N. E. 

Brown essential oil to the diet of the silver catfish: An analysis of growth, 

metabolic and blood parameters and the antioxidant response.  Aquaculture 416-

417, 244-254. 

SaiRam, M., Ilavazhagan, G., Sharma, S. K., Dhanraj, S. A., Suresh, B., Parida, M. 

M., Selvamurthy, W. (2000). Anti-microbial activity of a new vaginal 

contraceptive NIM-76 from neem oil (Azadirachta indica). Journal of 

Ethnopharmacology, 71, 377–382. doi:10.1016/S0378-8741(99)00211-1 

Samad, A. P. A., Santoso, U., Lee, M. C., & Nan, F. H. (2014). Effects of dietary 

katuk (Sauropus androgynus L. Merr.) on growth, non-specific immune and 

diseases resistance against Vibrio alginolyticus infection in grouper Epinephelus 

coioides. Fish and Shellfish Immunology, 36, 582–589. doi:10.1016/j.fsi. 

2013.11.011 

Samanidou, V.F. and E.N. Evaggelopoulou, (2007).Analytical strategies to determine 

antibiotic residues in fish. J. Separation Sci., 30(16): 2549-2569. 

Sapkota, A., A.R. Sapkotaa, M. Kucharskib, J. Burkec, S. McKenzieb, P. Walkerb 

and R. Lawrenc, (2008). Aquaculture practices and potential human health 

risks: Current knowledge and future priorities Environ. Intl., 34(8): 1215-1226. 

Saravanan, M., Kumar, D.V., Malarvizhi, A., Ramesh, M., (2010).  Biosafety of 

Azadirachta indica (A. Juss) leaves extracts on certain biochemical parameters 

of Labeo rohita.  J. Biopest. 3, 227-231 



© C
OPYRIG

HT U
PM

104 

Sarder, M.R.I., Thompson, K.D., Penman, D.J., McAndrew, B.J. (2001).  Immune 

responses of the Nile tilapia, Oreochromis niloticus L. clones.  Non-specific 

responses.  Dev. Comp. Immunol. 25, 37-46. 

Schmidt, A.S., M.S. Bruun and I. Dalsgaard, (2000).Occurrence of Antimicrobial 

Resistance in Fish-Pathogenic and Environmental Bacteria Associated with 

Four Danish Rainbow Trout Farms. Appl. Environ. Microbiol., 66(11): 4908-

4915. 

Seljåsen, R., & Meadow, R. (2006). Effects of neem on oviposition and egg and 

larval development of Mamestra brassicae L: Dose response, residual activity, 

repellent effect and systemic activity in cabbage plants. Crop Protection, 25, 

338–345. doi:10.1016/j.cropro.2005.05.007 

Senthil Nathan, S., Kalaivani, K., Sehoon, K., & Murugan, K. (2006). The toxicity 

and behavioural effects of neem limonoids on Cnaphalocrocis medinalis 

(Guen??e), the rice leaffolder. Chemosphere, 62, 1381–1387. doi:10.1016/j. 

chemosphere.2005.07.051 

Serrano, P.H., 2005. Responsible use of antibiotics in aquaculture. In: Food and 

Agriculture Organization (FAO) Fisheries Technical Paper, 469, Roma, pp: 97. 

Shalaby, A. M., Khattab, Y. A., & Abdel Rahman, A. M. (2006). Effects of Garlic 

(Alliumsativum) and chloramphenicol on growth performance, physiological 

parameters and survival of Nile tilapia (Oreochromis niloticus). Journal of 

Venomous Animals and Toxins Including Tropical Diseases. doi:10.1590/S 

1678-91992006000200003 

Sharma, V., Bali, A., & Singh, M. (1998). Two nonterpenoidal benzenoid 

constituents from leaves of Azadirachta indica. Phytochemistry, 49, 2121–2123. 

doi:10.1016/S0031-9422(98)00394-X 

Sheikhlar, A., Alimon, A. (2011). of crude methanol extract of Euphorbia hirta on 

Hematological and Biochemical indices and histological changes of liver in 

African Catfish Clarias gariepinus (Burchell. Journal of Fisheries, 6(7), 802–

808. Retrieved from http://scholar.google.com/scholar?hl=en&btnG=Search& 

q=intitle:No+Title#0 

Shoemaker, C.A., & Klesius, P.H. (1997). Streptococcal disease problem and 

control: A review. Tilapia Aquaculture Ithaca, NY, USA. Northwest Regional 

Aquaculture Engineering Service. 

Siddiqui, B. S., Afshan, F., Gulzar, T., & Hanif, M. (2004). Tetracyclic triterpenoids 

from the leaves of Azadirachta indica. Phytochemistry, 65, 2363–2367. 

doi:10.1016/j.phytochem.2004.04.031 

Singh, A.K. (2013).  Introduction of modern endocrine techniques for the production 

of monosex population of fishes.  Gen. Comp. Endocrin. 181, 146-155. 



© C
OPYRIG

HT U
PM

105 

Singh, P., Srivastava, B., Kumar, A., & Dubey, N. K. (2008). Fungal contamination 

of raw materials of some herbal drugs and recommendation of Cinnamomum 

camphora oil as herbal fungitoxicant. Microbial Ecology, 56, 555–560. 

doi:10.1007/s00248-008-9375-x 

Singh, R., & Jawaid, T. (2012). Cinnamomum camphora (Kapur): Review. 

Pharmacognosy Journal. doi:10.5530/pj.2012.28.1 

Singh, R., Singh, a K., & Tripathi, M. (2012). Effect of a non steroidal tamoxifen on 

the gonad and sex differentiation in Nile tilapia, Oreochromis niloticus. Journal 

of Environmental Biology / Academy of Environmental Biology, India, 33(4), 

799–803. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/23360010 

Singh, S. K., Yadav, R. P., Tiwari, S., & Singh, A. (2005). Toxic effect of stem bark 

and leaf of Euphorbia hirta plant against freshwater vector snail Lymnaea 

acuminata. Chemosphere, 59, 263–270. doi:10.1016/j.chemosphere.2004.10.057 

Sivaram, V., Babu, M. M., Immanuel, G., Murugadass, S., Citarasu, T., & Marian, 

M. P. (2004). Growth and immune response of juvenile greasy groupers 

(Epinephelus tauvina) fed with herbal antibacterial active principle 

supplemented diets against Vibrio harveyi infections. Aquaculture, 237, 9–20. 

doi:10.1016/j.aquaculture.2004.03.014 

Sofowora, A. (1982). Medicinal plants and traditional medicine in Africa. John Wiley 

and Sons LTD. 

Sood SK, Bhardwaj R, Lakhanpal TN. India: Scientific Publishers; 2005. Ethnic 

Indian Plants in cure of diabetes 

Sorensen, P. W., Stacey, N. E., & Chamberlain, K. J. (1989). Differing behavioral 

and endocrinological effects of two female sex pheromones on male goldfish. 

Hormones and Behavior, 23, 317–332. doi:10.1016/0018-506X(89)90046-9 

Stacey, N., Zheng, W., & Cardwell, J. (1994). Milt production in common carp 

(Cyprinus carpio): stimulation by a goldfish steroid pheromone. Aquaculture. 

doi:10.1016/0044-8486(94)90432-4 

Stark, J. D., & Walter, J. F. (1995). Neem oil and neem oil components affect the 

efficacy of commercial neem insecticides. Journal of Agricultural and Food 

Chemistry, 43, 507–512. doi:10.1021/jf00050a047 

Talpur, A. D., & Ikhwanuddin, M. (2013). Azadirachta indica (neem) leaf dietary 

effects on the immunity response and disease resistance of Asian seabass, Lates 

calcarifer challenged with Vibrio harveyi. Fish and Shellfish Immunology, 34, 

254–264. doi:10.1016/j.fsi.2012.11.003 

Teixeira, Rashid, Z., Nhut, D. T., Sivakumar, D., Gera, A., Teixeira, M., & Tennant, 

P. F. (2007). Papaya (Carica papaya L.) Biology and Biotechnology. Tree For 

Sci Biotech, 1, 47–73. 



© C
OPYRIG

HT U
PM

106 

Temitope Jegede and Oyedapo Fagbenro. (2008). Histology of Gonads in 

Oreochromis Niloticus ( Trewavas ) Fed Pawpaw ( Carica Papaya ) Seed Meal 

Dites. 8th International Symposium on Tilapia in Aquaculture 2008, (1999), 

1135–1141. 

Toguyeni, A., Fauconneau, B., Fostier, A., Abucay, J., Mair, G., & Baroiller, J. F. 

(2002). Influence of sexual phenotype and genotype, and sex ratio on growth 

performances in tilapia, Oreochromis niloticus. Aquaculture, 207, 249–261. 

doi:10.1016/S0044-8486(01)00747-5 

Toguyeni, A; Fauconneau, B; Boujard, T; Fostier, A; Kuhn, E; Mol, K; Baroiller, J ( 

1997). "Feeding behaviour and food utilisation in tilapia, Oreochromis 

Niloticus: Effect of sex ratio and relationship with the endocrine status". 

Physiology & Behavior 62 (2): 273–279. doi:10.1016/S0031-9384(97)00114-5 

Toxicity determination and hypoglycaemic effect of neem biopesticide on the grass 

carp “. (2008). Egypt. Acad. J. Biolog, 1(2), 37–49. 

Tran-Duy, A., Schrama, J. W., van Dam, A. A., & Verreth, J. A. J. (2008). Effects of 

oxygen concentration and body weight on maximum feed intake, growth and 

hematological parameters of Nile tilapia, Oreochromis niloticus. Aquaculture. 

doi:10.1016/j.aquaculture.2007.12.024 

Trewavas, E. (1983). Tilapiine fishes of the genera Sarotherodon, Oreochromis and 

Danakilia, London, British Museum. Natural History, 583 pp. 

Trombka, D., & Avtalion, R. (1993). Sex determination in tilapia -- a review. Israeli 

Journal of AquacultureBamidgeh Isrjaquacultbamidgeh, 45, 26–37. 

Uche-Nwachi, E. O., Ezeokoli, D. C., Adogwa, A. O., & Offiah, V. N. (2001). Effect 

of water extract of carica papaya seed on the germinal epithelium of the 

seminiferous tubules of Sprague Dawley rats. Kaibogaku Zasshi. Journal of 

Anatomy, 76, 517–521. 

Udoh, P., Essien, I., & Udoh, F. (2005). Effects of Carica papaya (paw paw) seeds 

extract on the morphology of pituitary-gonadal axis of male Wistar rats. 

Phytotherapy Research, 19, 1065–1068. doi:10.1002/ptr.1388 

Udoh, P., & Kehinde, A. (1999). Studies on antifertility effect of pawpaw seeds 

(Carica papaya) on the gonads of male albino rats. Phytotherapy Research, 13, 

226–228. doi:10.1002/(SICI)1099-1573(199905)13:3<226::AID-PTR396> 

3.0.CO;2-E 

Van Wyk, B. E., de Wet, H., & Van Heerden, F. R. (2008). An ethnobotanical survey 

of medicinal plants in the southeastern Karoo, South Africa. South African 

Journal of Botany, 74, 696–704. doi:10.1016/j.sajb.2008.05.001 

Veitch, G. E., Beckmann, E., Burke, B. J., Boyer, A., Maslen, S. L., & Ley, S. V. 

(2007). Synthesis of azadirachtin: A long but successful journey. Angewandte 

Chemie - International Edition, 46, 7629–7632. doi:10.1002/anie.200703027 



© C
OPYRIG

HT U
PM

107 

Vera Cruz, E. M., & Mair, G. C. (1994). Conditions for effective androgen sex 

reversal in Oreochromis niloticus (L.). Aquaculture. doi:10.1016/0044-

8486(94)90513-4 

Verschuere, L., Rombaut, G., Sorgeloos, P., & Verstraete, W. (2000). Probiotic 

bacteria as biological control agents in aquaculture. Microbiology and 

Molecular Biology Reviews : MMBR, 64, 655–671. doi:10.1128/MMBR. 

64.4.655-671.2000.Updated 

Viljoen, A. M., Njenga, E. W., van Vuuren, S. F., Bicchi, C., Rubiolo, P., & 

Sgorbini, B. (2006). Essential oil composition and in vitro biological activities 

of seven Namibian species of Eriocephalus L. (Asteraceae). JOURNAL OF 

essential oil research, 18, 124–128. Retrieved from http://search. 

ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=cr

awler&jrnl=10412905&AN=21903674&h=RnWv3yeuntevnxnwhIjlk+Y74eoD

wKimrxAJzgcGpYsaFBaxu26WWvMvEeq6ghWRntRsP6dKW80VrIchZT0pN

w=&crl=c 

Vinod, V., Tiwari, P. K., & Meshram, G. P. (2011). Evaluation of mutagenic and 

antimutagenic activities of neem (Azadirachta indica) seed oil in the in vitro 

Ames Salmonella/microsome assay and in vivo mouse bone marrow 

micronucleus test. Journal of Ethnopharmacology, 134, 931–937. doi:10.1016/ 

j.jep.2011.02.003 

Welcomme, R.L. (1988). International introductions of Inland aquatic species. FAO 

Fish. Technical Paper, FAO, Rome 

Wessels, S., & Hörstgen-Schwark, G. (2007). Selection experiments to increase the 

proportion of males in Nile tilapia (Oreochromis niloticus) by means of 

temperature treatment. Aquaculture, 272. doi:10.1016/j.aquaculture.2007. 

08.009 

Wilkinson, H.W., Thacker, L.G., & Facklam, R.R. (1973). Nonhemolytic group B 

streptococci of human, bovine, and ichthyic origin. Infection and Immunity, 7, 

496-498. 

Winkaler, E. U., Santos, T. R. M., Machado-Neto, J. G., & Martinez, C. B. R. 

(2007). Acute lethal and sublethal effects of neem leaf extract on the neotropical 

freshwater fish Prochilodus lineatus. Comparative Biochemistry and Physiology 

-C Toxicology and Pharmacology, 145, 236–244. doi:10.1016/j.cbpc. 

2006.12.009 

Wolinsky, L. E., Mania, S., Nachnani, S., & Ling, S. (1996). The inhibiting effect of 

aqueous Azadirachta indica (Neem) extract upon bacterial properties 

influencing in vitro plaque formation. Journal of Dental Research, 75, 816–822. 

doi:10.1177/00220345960750021301 

Wu, Y., Qu, W., Geng, D., Liang, J. Y., & Luo, Y. L. (2012). Phenols and flavonoids 

from the aerial part of Euphorbia hirta. Chinese Journal of Natural Medicines, 

10, 40–42. doi:10.1016/S1875-5364(12)60009-0 



© C
OPYRIG

HT U
PM

108 

Wu, Y., Tu, X., Lin, G., Xia, H., Huang, H., Wan, J., Liu, D. xu. (2007). Emodin-

mediated protection from acute myocardial infarction via inhibition of 

inflammation and apoptosis in local ischemic myocardium. Life Sciences, 81, 

1332–1338. doi:10.1016/j.lfs.2007.08.040 

Xu, D.H., Shoemaker, C.A., & Klesius, P.H. (2007). Evaluation of the link between 

grodactylosis and Streptococcus of Nile tilapia (O. niloticus). L. Fish Diseases, 

30, 230-238 

Xu, H., Blair, N. T., & Clapham, D. E. (2005). Camphor activates and strongly 

desensitizes the transient receptor potential vanilloid subtype 1 channel in a 

vanilloid-independent mechanism. The Journal of Neuroscience : The Official 

Journal of the Society for Neuroscience, 25, 8924–8937. doi:10.1523 

/JNEUROSCI.2574-05.2005 

Yeh, R.-Y., Shiu, Y.-L., Shei, S.-C., Cheng, S.-C., Huang, S.-Y., Lin, J.-C., & Liu, 

C.-H. (2009). Evaluation of the antibacterial activity of leaf and twig extracts of 

stout camphor tree, Cinnamomum kanehirae, and the effects on immunity and 

disease resistance of white shrimp, Litopenaeus vannamei. Fish & Shellfish 

Immunology, 27(1), 26–32. doi:10.1016/j.fsi.2008.11.008 

Yin, G., Ardó, L., Thompson, K. D., Adams, A., Jeney, Z., & Jeney, G. (2009). 

Chinese herbs (Astragalus radix and Ganoderma lucidum) enhance immune 

response of carp, Cyprinus carpio, and protection against Aeromonas 

hydrophila. Fish and Shellfish Immunology, 26, 140–145. doi:10.1016/j.fsi. 

2008.08.015 

Yin, G., Jeney, G., Racz, T., Xu, P., Jun, X., & Jeney, Z. (2006). Effect of two 

Chinese herbs (Astragalus radix and Scutellaria radix) on non-specific immune 

response of tilapia, Oreochromis niloticus. Aquaculture, 253, 39–47. doi: 

10.1016/j.aquaculture.2005.06.038 

Yue, Y. R., & Zhou, Q. C. (2008). Effect of replacing soybean meal with cottonseed 

meal on growth, feed utilization, and hematological indexes for juvenile hybrid 

tilapia, Oreochromis niloticus ? O. aureus. Aquaculture, 284, 185–189. 

doi:10.1016/j.aquaculture.2008.07.030 

Zahran, E., Risha, E., Abdelhamid, F., & Allah, H. (2014). Fish & Shell fi sh 

Immunology Effects of dietary Astragalus polysaccharides ( APS ) on growth 

performance , immunological parameters , digestive enzymes , and intestinal 

morphology of Nile tilapia (Oreochromis niloticus). Fish and Shellfish 

Immunology, 38(1), 149–157. doi:10.1016/j.fsi.2014.03.002 

Zaki, M. a., Labib, E. M., Nour, a. M., Tonsy, H. D., & Mahmoud, S. H. (2012). 

Effect Some Medicinal Plants Diets on Mono Sex Nile Tilapia (Oreochromis 

niloticus), Growth Performance, Feed Utilization and Physiological Parameters. 

APCBEE Procedia, 4(11), 220–227. doi:10.1016/j.apcbee.2012.11.037 

Zappulli, V., Mazzariol, S., Cavicchiolo, L., Petterino, C., Bargelloni, L., & 

Castagnaro, M. (2005). Fatal necrotizing fasciitis and myositis in a captive 



© C
OPYRIG

HT U
PM

109 

common bottlenose dolphin (Tursiops truncatus) associated with Streptococcus 

agalactiae. Journal of Veterinary Diagnostician and Investigation, 17, 617-622. 

Zhang, G., Gong, S., Yu, D., & Yuan, H. (2009). Propolis and Herba Epimedii 

extracts enhance the non-specific immune response and disease resistance of 

Chinese sucker, Myxocyprinus asiaticus. Fish and Shellfish Immunology, 26, 

467–472. doi:10.1016/j.fsi.2009.01.011 

Zulkifli, I., Hashemi, S. R., Somchit, M. N., Zunita, Z., Loh, T. C., Soleimani, A. F., 

& Tang, S. C. (2012). Effects of Euphorbia hirta and virginiamycin 

supplementation to the diet on performance, digestibility, and intestinal 

microflora population in broiler chickens. Archiv Fur Geflugelkunde, 76, 6–12. 

Retrieved from <Go to ISI>://000301093600002 

Zunjar, V., Mammen, D., Trivedi, B., & Daniel, D. (2011). Pharmacognostic, 

Physicochemical and Phytochemical Studies on Carica papaya Linn. Leaves. 

Pharmacognosy Journal. doi:10.5530/pj.2011.20.2 

Zychowski, K. E., Pohlenz, C., Mays, T., Romoser, A., Hume, M., Buentello, A.,  

Phillips, T. D. (2013). The effect of NovaSil dietary supplementation on the 

growth and health performance of Nile tilapia (Oreochromis niloticus) fed 

aflatoxin-B1 contaminated feed. Aquaculture, 376-379, 117–123. doi:10.1016/ 

j.aquaculture.2012.11.020 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

130 

PUBLICATION 

 

 

Zana H. Kareem, Yasser M. Abdelhadi, Annie Christianus1, Murni Karim, Nicholas 

Romano. “Effects of some dietary crude plant extracts on the growth and 

gonadal maturity of Nile tilapia (Oreochromis niloticus) and their resistance to 

Streptococcus agalactiae infection”, Submitted to j. Fish Physiology and 

Biochemistry  on May 8, 2015. 



© C
OPYRIG

HT U
PM


	888
	999
	Blank Page
	Blank Page
	Blank Page

	CHAPTER 2
	REFERENCES



