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The integration of quality rice (Oryza sativa L), a globally important staple food crop with fish 

Nile tilapia (Oreochromis niloticus) and common carp (Cyprinus carpio) is deemed more 

profitable than a mono-crop culture of the rice. Thus, this study was undertaken to determine the 
best stocking density, fertilization application, feeding schedule, feeding rate, feed premix and 

their effects on nutrients uptake, weeds control as well as fish and rice production in rice-fish 

integrated farming system. A series of experiments were conducted at the Agronomy Field 
Laboratory, Bangladesh Agricultural University (BAU) in Mymensingh, Bangladesh from 

December 2017 to December 2018. In randomized complete block design (RCBD) with three 

replicates. Each plot was 15 m2 and surrounded by elevated dikes of about 0.5 m height. Rice 

(BR dhan29) seedlings were transplanted from the nursery to the plots at alternative row spacing 
of 15 and 35 cm and a spacing of 20 cm within the rows. Common carp and Nile tilapia were 

released 20 days after transplanting (DAT) at an average weight of 25.32±0.81 g and 

12.52±0.48g and 1:1 mixing ratio with stocking density of 6 fishes/m2. The study determined a 
stocking density of 6/m2 in 1:1 of carp and tilapia was the best stocking density. In experiment 

(II), each treatment of fish species cultured with different doses of fertilizer as follows (T0) 

control: without any fertilization; (T1) with 100% recommended fertilizer (RF); (T2) with 75% 
recommended fertilizer (RF); (T3) with 10t h-1of compost fertilizer; (T4) with 5t h-1of compost 

fertilizer + 75% RF, and (T5) rice culture with 5 t h-1of compost fertilizer + 50% RF. The 

outcome shows that T4 9.72±5.35provided the maximum yield, followed by T5 9.72±5.35,T3 

9.63±6.66, T2 9.45±6.32, T1 8.08±3.86 and T0 4.00±4.56 kg/m2. However, in experiment (III) it 
was found that feed application for five days a week in morning and evening (0900-1800) has the 

best rice yield11.96 t h-1 and straw yield 6.63 t h-1. Nevertheless, in experiment (IV) it was 

observed that feeding rate with 8% of body weight showed the highest production of rice and 
straw 5.35t h-1 and 6.59 t h-1. While in experiment (V) the addition of 10g feed premix in the feed 

improved the productivity of the carp 225.75g, tilapia 375.24g at 75 days after transplanting. A 

stocking density of 6 fishes/m2 at the ratio of 1:1 tilapia and carp; feeding five days morning 
(0900) and evening (1800) a week at 8% of body weight with 10g premix is recommended for 

carp and tilapia in the rice-fish farming system for better productivity and yield of rice. 
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Integrasi variety padi berkualiti (Oryza sativa L), yang merupakan makanan ruji dunia dengan 

tilapia Nil (Oreochromis niloticus) dan kap biasa (Cyprinus carpio) didapati lebih menguntung 

berbanding pertanian mono-tanaman padi.  Oleh itu, kajian ini dijalankan untuk menentukan 
kepadatan, aplikasi pembajaan, jadual pemberian makanan, kada rpemakanan, dan pra-campuran 

yang terbaik dan kesannya ke atas pengambilan nutrien, kawalan rumpai dan pengeluan ikan dan 

padi di dalam system Pertanian integrase Padi ikan. Satu siri eksperimen telah dijalankan di 
Makmal Lapangan Agronomi, Bangladesh Agricultural University (BAU) di Mymensingh, 

Bangladesh dari Disember 2017 sehingga Disember 2018. Rekabentuk blok lengkap rawak 

(randomized complete block design) dengan tiga replikasi. Setiap plot adalah 15m2 yang 

dikelilingi oleh batas dengan ketinggian 0.5m. Benih beras (Oryza sativa L., cv. BR dhan29) 
telah dipindahkan dari nursery ke plot dengan baris berselang di antara 15 dan 35cm, dagan jarak 

di antara baris adalah 20cm. Kap biasa dan tilapia Nil telah dilepaskan 20 hari selepas 

pemindahan benih beras (DAT) pada purata berat 25.32±0.81g dan 12.52±0.48g dan 1:1 nisbah 
di antara sepsis ikan tersebut deyan berkepadatan 6 ikan/m2. Kajian ini mendapati kepadatan 6 

ikan/m2 dengan nisbah 1:1 kap dan tilapia adalah kadar penstokan yang terbaik. Dalam 

eksperimen kedua, rawatan dos baja adalah seperti berikut: (T0) kawalan: tanpa pembajaan; (T1) 
dengan 100% baja yang disyorkan (RF); (T2) dengan 75% baja yang disyorkan (RF); (T3) 

dengan 10 t h-1 baja kompos; (T4) dengan lima th-1 baja kompos + 75% RF, dan (T5) kultur beras 

dengan 5 th-1baja kompos + 50% RF. Hasil eskperimen menunjukkan T4 memberikan hasil yang 

paling tinggi, diikuti dengan T5, T3, T2, T1 dan T0. Bagaimanapun, dalam eksperimen ketiga, 
kajian ini mendapati bahawa pemberian makanan selama lima hari seminggu pada pagi dan 

petang memberikan hasil yang ikan terbaik. Pada eksperimen keempat, kajian ini mendapati 

bahawa kadar pemberia nmakanan sebanyak 8% daripada berat badan menunjukkan produksi 
ikan yang paling tinggi. Pada eksperimen kelima, campuran 10g pra-campuran dalam makanan 

telah meningkatkan prestasi keseluruhan sistem. Kadar penstokan sebanyak enam ekor ikan per 

m2 pada nisbah 1:1 kap dan tilapia, pemberian makanan pagi dan petang sebanyak lima hari 
seminggu pada kadar makanan 8% daripada berat badan ikan dengan 10g pracampuran adalah 

disyorkan untuk system Pertanian integrasi kap dan tilapia untuk kadar produktiviti dan hasil 

tuaian padi yang lebih baik. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Background of the Study 

 

 
Rice-fish farming is quickly achieving appreciation worldwide as a promising way to offer better 

food and to confirm sustainable environment (Hazra et al., 2016). The blow exterior contribution 

methodology, risk lessening approaches, and recently recognized production practices can help to 

harvest additional reasonable diet for an improved number of population while lessening 
environmental influences (Rahman et al., 2017b; Dey et al., 2018). The perception of fish 

farming in rice field is not actual new it has been promoted and accepted by several countries, 

particularly in Southeast Asia (Chouichom and Yamao, 2010). Fish farming with rice is the 
foremost source of income in numerous portions of this world. Nearly irrigated rice cultivable 

land and 11 million hectares of flood-prone land under rice cultivation worldwide cover 81 

million hectares. 
 

 

Rice-fish farming currently being practiced in large scale covering millions of hectares of land in 

Asian countries such as Bangladesh, China, Malaysia, Egypt, Cambodia, Indonesia, Republic of 
Korea, Vietnam, Madagascar, Thailand and some West African countries (Saikia and Das, 

2009a; Halwart, 1998; Heckman, 1979). Favorable agricultural climatic condition of Bangladesh 

as well as numerous and potential resources are appropriate for aquaculture in rice field farming 
(Ahmed et al., 2007). 

 

 

Aquaculture production through the utilization of nature resources by utilizing rice fields is an 
important upgrade to Bangladesh rice farmers (Islam et al., 2015; Belton et al., 2011). The 

availability of water not fully utilized for the reason there is need to exploit these important 

resources by incorporated aquaculture to the present rice farming system (Ahmed and Garnett, 
2011; DoF, 2017). A report from Asian Development Bank (ADB) in 2004 showed that, around 

281,000.00 hectares of irrigated field of rice are available for this farming scheme. The 

potentiality of rice fields has the numerous opportunities for integrated rice-fish farming in 
Bangladesh, which is viable for income generations, and food security in the region. That study 

was also determined that the integrated rice-fish farming system increases productivity of the 

ecosystem, profitability, diversification, cropping intensity as well as sustainability of the land 

resources utilization (Ahmed et al., 2007; Jahan et al., 2010). 
 

 

Likewise, Ahmed and Garnett (2011) evaluated fish culture in rice fields are inexpensive option 
to rice production in Mymensingh district in Bangladesh. Same study provided confirmation that, 

integrated rice-fish agriculture can perform a significant impact on food security as the integrated 

agriculture scheme is more productive and profitable than rice monoculture in terms of resource 
variety, efficiency of land and water utilization (Pimentel et al., 1997). Similarly, some of the 

study also suggested that, additional research on integrated rice–fish agriculture not only needed 

to have a clear picture of the influence of this system on the environment, socioeconomic and 

livelihood of the farmers but also the rural people of Bangladesh (Belton et al. 2011). 
 

 

However, from some findings in Bangladesh net profit from rice-fish agriculture is over 50% 
better compare to rice monoculture because of higher net revenue and the lower cost of rice 

cultivation as well as higher harvested rice. 
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The fish and rice integrated farm which started and made good revenue of some non-

governmental organization (NGOs) like CARE by supporting to the rice-fish farmers (Halwart 

and Gupta, 2004). As the main food of the agriculture, rice grown around 29 million tons 
whereas fish is produced around 2.70 million tons per year with a population of 16.4 core 

(Ahmed et al., 2011). 

 

 

1.2 Statement of the Problem 

 
 

Bangladesh is a country of agriculture which is situated in the south-east Asia and one of the 

most populated and least developed country with an area of 1,44,000.00 square kilometers in the 

world (Ahmed et al., 2011). The demand of both key agricultural foods such as rice and fish are 
increasing continuously in the country every year (Ahmed and Garnett, 2011). On the other hand, 

the average size of cultivable land is reducing due to high pressure from increasing population 

and forcing the farmers to bear high risk and cost to maximize crop production within a shortest 
possible time (Roy et al., 2013). 

 

 
In this backdrop conditions, the practice of integrated rice-fish farming can be the only way to 

tackle the growing demand for food and minimizing the cost of production and meet the demand 

of carbohydrate and animal protein (Mamun et al., 2012; Roy et al., 2013). Therefore, producing 

of rice-fish concurrently in the same field meets the way for optimum resource utilization for 
maximum food production in terms of cost and benefit. It also supports to reducing production 

cost, where snails, insects, pest and other harmful flies caught and eaten by the fish. Though, 

there is some limitations to implement of this integrated farming system in Bangladesh like lack 
of technical knowledge on plot design, fertilizers or pesticides uses, preparation of the watering 

systems, fish fingerlings and feeding management (Dey et al., 2005a; Nabi, 2008). 

 

 
Moreover, additional research on the strategy and implementation of appropriate guidelines, 

investments and better investigation are required to assess the effects of fish stocking density, 

proper doses of fertilization, fish feeding schedule, feeding rate and the modification of fish feed 
through the addition of essential vitamin premix to enhance the production and profit. 

 

 
Thus, there is inadequate number of literatures that has covered those topics into household 

income and food safety influence of combined rice–fish agriculture schemes in Bangladesh. 

Correspondingly, little of these investigations in Bangladesh uses combined rice-fish farming 

methodology to regulate for self-selection that usually ascends when technology implementation 
is not indiscriminately allocated. Thus, this study was endeavored to fill up these gaps. 

 

 

1.3 Specific Objectives 

 

 
The specific objectives in this study were as follows: 

 

 

1. To assess the effect of stocking density, mixture ratio of fish on weed control and the 
productivity of integrated rice-fish farming system. 

2. To determine the fertilization effect on the growth performances of fish and rice yield of 

integrated rice-fish farming system. 
3. To evaluate the impact of feeding schedule on the growth performances of fish and rice yield 

in combined rice-fish farming system. 
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4. To determine the impact of feeding rate on the growth performances of fish and rice yield in 

polyculture rice-fish farming system. 

5. To evaluate the impact of feed premix on the growth performances of fish and rice yield in 
integrated rice-fish farming system. 
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