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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment of 

the requirement for the degree of Master of Science

NITROGEN, PHOSPHORUS AND COMPOST APPLICATION EFFECTS ON 
THE GROWTH, YIELD AND SEED QUALITY OF BAMBARA GROUNDNUT

By

MD. MAHMUDUL HASAN

June 2018

Chairman : Md. Kamal Uddin, PhD
Faculty:      Agriculture

Bambara groundnut (Vigna subterranea) is an indigenous African crop. Its seeds 

contain 63% carbohydrate, 19% protein, 6.5% oil and good source of fibre, calcium, 

iron and potassium. Hence, this study aimed to determine the effect of nitrogen (N), 

phosphorus (P) and compost on growth, yield and seed quality of bambara groundnut. 

Two pot experiments were conducted in Ladang15 at the Faculty of Agriculture, 

Universiti Putra Malaysia. Both of the experiments were arranged in a Randomized 

Complete Block Design. The first experiment was conducted in a factorial design with 

four levels of N (0, 10, 20, 30 kg ha-1) and P (0, 20, 40 and 60 kg ha-1). The second 

experiment was conducted using different levels of nitrogen, phosphorus, compost, 
biofertilizer and gypsum. Mineral composition of the seed was determined by dry 

ashing method. Amino acid content in the seed was determined by HPLC. Fiber 

determination was carried out by utilizing fibertec system. An extraction of lipid was 

utilized by using soxtec system. In the first experiment, the vegetative growth of the 

plant i.e. plant height (20.65 cm), leaves number (262), branch number (86.50) and leaf 

area (2140.54 cm2) was attained at N and P (N30 + P60 kg ha-1) application. The 

maximum pod number per plant (47.25) was attained in the treatment of T16 (N30 and 

P60 kg ha-1) i.e. the highest amount of N and P application. From the results, it is 

revealed that the seed of bambara groundnut contains 20.30% protein, 5.01% fibre, 

cysteine 11.3 mg kg-1, alanine 42.5 mg kg-1, 663.3 mg kg-1 Ca, and 650.5 mg kg-1 Mg. 

In the second experiment, compost, biofertilizer, gypsum was used along with the 
combination of N and P (two best selected treatments from the first study and also 

recommended dose of N and P). In this study, N and P fertilizers played dominating 

role for vegetative growth of the plant. Plant height (21.73 cm), leaves number 

(265.50) and leaf area (2802.9 cm2) increased with the application of highest level of N 

and P i.e. T1 (control) (N30 + P60 kg ha-1) application. The maximum number of pod 

(41.75) and highest pod weight (49.68 g) were also attained by T1 (N30 + P60 kg ha-1). 

Protein 19.95%, fiber 5.20%, histidine 30 mg kg-1, methionine 14.8 mg kg-1, potassium 

448.8 mg kg-1 and manganese 24.4 mg kg-1 were contained in the seed of bambara 

groundnut. From the two experiments, it is presented that application of compost and 

different levels of fertilizer had no major changes in the nutritional value of bambara 

groundnut. However, the application of N30 and P60 kg ha-1 fertilizer, vegetative growth 

and yield of the plant was better than all other treatments in both experiments. For 
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getting maximum growth, yield and seed quality of bambara groundnut N30 kg ha-1 and 

P60 kg ha-1 could be recommended.
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KESAN NITROGEN, FOSFORUS DAN KOMPOS KE ATAS 
PERTUMBUHAN, HASIL DAN KUALITI BIJI BENIH POKOK KACANG 

BAMBARA

Oleh

MD. MAHMUDUL HASAN

Jun 2018

Pengerusi : Md. Kamal Uddin, PhD
Fakulti :      Pertanian

Kacang bambara (Vigna subterranea) ialah tanaman yang berasal dari Afrika. Biji

benihnya mengandungi 63% karbohidrat, 19% protein dan 6.5% minyak dan

merupakan sumber serat, kalsium, zat besi dan kalium. Oleh itu, kajian ini

mengkhususkan tentang penentuan kesan nitrogen, fosforus dan kompos ke atas

pertumbuhan, hasil dan kualiti biji benih kacang bambara. Dua eksperimen rumah kaca
telah dijalankan di Ladang 15, Fakulti Pertanian, Universiti Putra Malaysia. Kedua-

kedua eksperimen dijalankan menggunakan rekabentuk blok rawak lengkap (RBRL). 

Eksperimen pertama dilakukan dalam bentuk factorial melibatkan empat kadar 

nitrogen (0, 10, 20, 30 kg ha-1) and fosforus (0, 20, 40 and 60 kg ha-1). Eksperimen

kedua pula dijalankan dengan menggunakan kadar nitrogen, fosforus, kompos, biobaja

dan gipsum yang berbeza. Komposisi mineral biji kekacang ini telah dianalisis

menggunakan kaedah “dry ashing” manakala kandungan asid amino telah ditentukan

dengan HPLC. Penentuan serat dilakukan dengan menggunakan sistem fibertec.

Pengekstrakan lipid telah digunakan dengan menggunakan sistem soxtec. Dalam

eksperimen pertama, pertumbuhan vegetative pokok iaitu tinggi pokok (20.65 cm), 

jumlah daun (262), jumlah dahan (86.50) dan luas daun (2140.54 cm2) telah terhasil
dengan penggunaan N dan P padakadar N30 dan P60 kg ha-1. Jumlah maksimum pod 

setiap pokok (47.25) terhasil daripada rawatan T16 (N30 dan P60 kg ha-1) iaitu

penggunaan N dan P yang terbanyak. Hasil kajian ini menunjukkan bahawa biji benih

kacang bambara mengandungi 20.30% protein, 5.01% serat, 11.3 mg kg-1 cysteine, 

42.5 mg kg-1 alanine, 663.3 mg kg-1 Ca dan 650.5 mg kg-1 Mg. Dalam eksperimen

kedua, kompos, biobaja dan gypsum telah digunakan bersama-sama dengan kombinasi 

N dan P (dua rawatan terbaik daripada kajian pertama dan juga kadar N dan P yang 

disyorkan). Dalam kajian ini, baja, N dan P mendominasi peranan untuk partumbuhan 

vegetative pokok. Tinggi pokok (21.73 cm), jumlah daun (265.50) dan luas daun 

(2802.9 cm2) meningkat dengan aplikasi N dan P yang tertinggi iaitu T1 (kawalan) (N30

+ P60 kg ha-1). Jumlah maksimum pod (41.75) dan berat pod (49.68 g) yang tertinggi 

juga terhasil daripada rawatan T1 (N30 + P60 kg ha-1). Protein 19.95%, serat 5.20%, 
histidine 30 mg kg-1, methionin 14.8 mg kg-1, kalium 448.8 mg kg-1 dan mangan 24.4 

mg kg-1 terkandung dalam biji benih kacang bambara. Dua eksperimen ini jelas

menunjukkan aplikasi kompos dan kadar baja yang berbeza tidak mempengaruhi secara
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ketara nilai nutrisi kacang bambara. Tetapi, aplikasi baja sebanyak N30 kg ha-1 dan P60

kg ha-1 menyebabkan pertumbuhan vegetative dan hasil pokok yang lebih berbanding

rawatan yang lain dalam kedua-dua eksperimen. Untuk mendapatkan pertumbuhan

maksimum hasil dan kualiti biji benih bambara N30 kg ha-1 dan P60 kg ha-1 boleh

disyorkan.
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CHAPTER 1

INTRODUCTION

Bambara groundnut (Vigna subterranean) is an African leguminous crop. This crop is 
also cultivated in many other countries as the most important and efficent pulse crop. It 

has the ability to resists disease, drought and also to produce a good yield in the poor 

soils. Bambara groundnut seed contain enough carbohydrate, protein and fat to make it 

as a complete food (Kwaga et al., 2015).

Bambara groundnut responds positively on many agronomic parameter with the 

application of nitrogen fertilizer. Nitrogen stability is the quality of fixed N minus and 

amount of nitrogen detached in collected grain (Idikut et al., 2011) and is a determine 

of the net nitrogen input of legumes to soil nitrogen. The condition of nitrogen in the 

legume is affected then nodulation is also being affected.

Following nitrogen, phosphorus is considered as crucial mineral fertilizer for the 

production of the crop. In the plant, during its basic functions it manipulates the 

development of the nodule. Many physiological factors in the legume like 

photosynthesis, growth of the root, sugar translocation are directly or indirectly 

manipulate by phosphorus. In the soil, phosphorus is remaining as a key constitute and 

produced phosphate mineral (Marschner, 2012). For the successful crop production 

there is numerous information on the use of inorganic fertilizer and this information 

also have a preference that the use of inorganic fertilizer is beneficial for the growth 

and productivity of the crops.

Organic fertilizer has positive effects and enhance the nutrient availability in the soil 

(Islam et al., 2016). Compost is well recognized among all the organic fertilizer. In the 

soil, compost supply many nutrient, organic matters and also microorganism which are 

useful and these things develop the health of the crop growth, quality and yields. In the 

degraded and low fertility soil, it can get better in the characteristics of soil and also a 

good source of N, P and K for the plant (Aziz et al., 2017).

Bambara groundnut not only cultivated as a single stand but also it can be grown 

intercropped with many other crops. In the light soil the harvesting of bambara 
groundnut is not so difficult. Vegetative growth of the plant is higher in the soil which 

is rich in N and for that reason seed produced is hampered (Adegbola and Bamishaiye, 

2011). The condition of getting the higher yield in bambara groundnut plant is the 

preparation of good seed bed and also the field is extremely ploughed. It gains 

maximum size and also stats to form pod within 30 days after the application of 

fertilizer. 
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The most important characteristics of the seed are generally viability, storability and 

vigor. The seed can be eaten at mature and immature stage also. Bambara groundnut 

seed also is eaten after boiling. The method of cooking of seed is very easy (Berchie et. 
al., 2010). The seed contain 65% carbohydrate, 18% protein and 6.5% of fat and also 

the amount of calcium, fibre, iron and potassium is also good. Amount of protein is 

high in the seed of bambara groundnut (Massawe et al., 2005). Bambara groundnut 

seed also contain a good amount of protein, moisture, fat, ash and total carbohydrate 

are 16, 9.7, 5.9, 2.9 and 64.9 percent, respectively. The seed of bambara groundnut is 

believed as a balance human diet because its full of nutritional value (Mazahib et al., 
2013).

There are many studies on bambara groundnut on its abilities to withstand drought 

stress but less about the level of nitrogen, phosphorus and compost to get optimum 

growth, yield and seed quality specifically in Malaysia. Research priorities need to be 

simplified in order to get the development of some underutilized crops, like bambara 

groundnut.

The objectives of this experiment were as following:

1. To determine the effect of N and P application rates on the growth, yield and seed 

quality of bambara groundnut.

2. To evaluate the effect of selected application rates of N, P and compost on the 

growth, yield and seed quality of bambara groundnut.
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