
EFFECT OF DEFOLIATION ON THE GROWTH AND 

SEED YIELD OF FOUR GROUNDNUT (ARACHIS 

HYPOGAEA L.) CULTIVARS 

 

 

BY 

 

SYLVANUS UMAR JOSEPH 

 

 

 

 

DEPARTMENT OF BIOLOGICAL SCIENCES 

FACULTY OF SCIENCE 

AHMADU BELLO UNIVERSITY, ZARIA 

NIGERIA. 

 

 

 

NOVEMBER, 2014.



 ii 

EFFECT OF DEFOLIATION ON THE GROWTH AND SEED YIELD OF FOUR 

GROUNDNUT (ARACHIS HYPOGAEA L.) CULTIVARS 

 

BY 

 

Sylvanus Umar JOSEPH, B.Sc. BOTANY (ADSU) 2009 

MSc/Scie/15004/10-11 

 

 

 

 

A THESIS SUBMITTED TO THE SCHOOL OF POSTGRADUATE STUDIES, 

AHMADU BELLO UNIVERSITY, ZARIA IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE AWARD OF A MASTER OF SCIENCE DEGREE IN 

BOTANY 

 

 

 

 

DEPARTMENT OF BIOLOGICAL SCIENCES, 

FACULTY OF SCIENCE 

AHMADU BELLO UNIVERSITY, ZARIA 

NIGERIA 

 

 

 

 

 

NOVEMBER, 2014 

 



 iii 

DECLARATION 

I declare that the work in this Thesis entitled “EFFECT OF DEFOLIATION ON THE 

GROWTH AND SEED YIELD OF FOUR GROUNDNUT (ARACHIS HYPOGAEA L.) 

CULTIVARS” was carried out by me in the Department of Biological Sciences. The 

information derived from the literature has been duly acknowledged in the text and a list of 

references provided. No part of this Thesis was previously presented for another degree or 

diploma at this or any other Institution. 

 

Sylvanus Umar JOSEPH        ___________   ______________ 

                            Signature                                       Date 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 iv 

CERTIFICATION 

This thesis entitled: “EFFECT OF DEFOLIATION ON THE GROWTH AND SEED YIELD 

OF FOUR GROUNDNUT (ARACHIS HYPOGAEA L.) CULTIVARS” BY Sylvanus Umar 

JOSEPH meets the regulations governing the award of the degree of Master of Science in 

Botany of Ahmadu Bello University, Zaria and is approved for its contribution to knowledge 

and literary presentation. 

 

Prof. S.O. Alonge                                        ___________   ______________ 

Chairman, Supervisory Committee       (Signature)      Date 

Department of Biological Sciences,   

Faculty of Science, 

Ahmadu Bello University, Zaria.                       

    

 

 

                                                      

Dr. M. A. Adelanwa                                       ___________     ______________ 

Member, Supervisory Committee           (Signature) Date 

Department of Biological Sciences,                            

Faculty of Science, 

Ahmadu Bello University, Zaria.                                                          

   

 

 

 

Prof. A. K. Adamu                               ___________   ______________ 

Head of Department.                                        (Signature)                         Date 

Department of Biological Sciences, 

Faculty of Sciences,  

Ahmadu Bello University, Zaria.         

 

 

Prof.  A. Z. Hassan                                        ___________                ______________ 

Dean, School of Postgraduate  Studies,        (Signature)      Date 

Ahmadu Bello University, Zaria 

 

 

 



 v 

ACKNOWLEDGEMENTS 

My appreciation goes to the Almighty God who gave me strength and all that I need to make 

this work a success. My appreciation also goes to my supervisors: Prof. S. O. Alonge and Dr. 

M. A. Adelanwa who gave the best of their time to closely supervise this work to make it a 

success. May God bless them. I will not forget to appreciate the Chief Technologist Mrs. R.B. 

Lasisi for providing me with some of the laboratory equipments that I used in this research. Mr. 

Isaac Dauda of histology laboratory who provided me with the oven and helped me in drying 

my samples may God bless him. I also extend my appreciation to Mr. Magaji Abdulkadir 

hydrobiology laboratory for allowing me to use Mettler balance to take measurement of my 

sampled, may God bless him. I thank Mr. Alex Jibunor of Legumes and Oil seeds section, 

Institute for Agricultural Research, Samaru, ABU, Zaria who gave me seeds that I used in my 

research and Mr. Ibrahim Ilu, Laboratory Technician Department of Soil Science, Faculty of 

Agriculture who helped me in analysing the soil used in this research, may God reward their 

kindness. My appreciation will not be complete without mentioning my Pastor John Omale, 

Almadina Pharmacy staff and my family members for their contribution and encouragement in 

one way or another for the success of this work, may God bless them.  

 

 

 

 

 

 

 

 

 

 

 



 vi 

ABSTRACT 

Four groundnut (Arachis hypogaea L.) varieties (SAMNUT 21, SAMNUT 22, SMANUT 23 

and SAMNUT 24) were grown in the Botanical garden, Department of Biological Sciences, 

Ahmadu Bello University, Zaria to determine the effects of defoliation on the growth and yield 

of the varieties. The experiments were laid out in a completely randomized design with five 

treatments (defoliation) levels. The plants were subjected to 5 levels of defoliation: 0 (no 

defoliation), 25, 50, 75 and 100% at 5 weeks after planting (WAP). The plants were sampled at 

4, 7 and 10 WAP for assessment of growth parameters and at harvest the yield parameters were 

determined. The results of this study revealed that, 75% defoliation increased plant height in 

most cases. The control and 25% defoliation were found to increase root nodules, shoot and 

root dry matter, and shoot and root relative growth rate (RGR) in most cases. The 75 and 100% 

defoliation levels were found to significantly reduce vegetative parameters in groundnut 

varieties except plant height. The control and 50% defoliation had the highest flower 

production but flower production decreased with increase in defoliation with 100% defoliation 

level being the lowest in most cases. Total pods, number of matured pods per plant, haulms 

weight, pod dry weight and seed weight decreased with increase in defoliation but the number 

of immatured pods per plant increased with increase in defoliation level. The 25 and 50% 

defoliation levels were found to increase pod yield and haulms weight respectively but the 

100% defoliation level produced the lowest yield in most cases. The data showed that varieties 

SAMNUT 22 and SAMNUT 21 showed higher values in vegetative parameters and yield 

parameters than the other varieties. Also, SAMNUT 23 showed the lowest values in both 

vegetative and yield parameters. In conclusion, the impact of defoliation on both vegetative and 

yield varies among varieties. The 25 and 50% defoliation increased vegetative and yield 
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parameters in most cases but the 75 and 100% defoliation levels adversely reduced plant 

development and yield. 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Origin and Classification of Groundnut 

Groundnut (Arachis hypogea L.) belongs to Family: Fabaceae, Sub-Family: Papilionaceae, 

Genus: Arachis and Species: hypogaea. It originated from Latin America and was introduced 

into West Africa by Portuguese traders in the 16
th

 century (Shankarappa et al., 2003; Olawale 

et al., 2014). The origin of this crop dates back to 350 BC (Hommones, 1994). Hommones, 

(1994) also reported that, the first probable domestication of groundnut took place in the valley 

of the Panama and Paraguay River System in the Grain Chaco area of South America and then 

move to the North America through slave trade. 

1.2 Botanical Description 

Reports showed that the cultivated groundnuts are divided into two large botanical groups: 

„Virginia‟ and „Spanish-Valencia‟, on the basis of branching pattern “alternate” and 

“sequential”. They stated that these cultivars are group within the two branching pattern 

considered as subspecies. In the „Virginia‟ group, the main stem does not have reproductive 

axes. Alternating pairs of vegetative and reproductive axes are borne on the laterals branches 

and on other branches. In the „Spanish- Valencia‟ group, reproductive branches are borne in a 

series on successive nodes of the cotyledonary and other lateral branches, on which the first 

branch is always reproductive. Reproductive branches are also borne directly on the main axis 

at higher nodes (Prasad et al., 2010). 

1.3 Requirements for Groundnut Growth 

Groundnut is essentially a tropical plant and requires a long and warm growing season. The 

favourable climate for groundnut is a well-distributed rainfall of at least 500mm during the 

crop-growing season, and with abundance of sunshine and relatively warm temperature (Weiss, 
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2000). Weiss (2000) added that temperature in the range of 25 to 30
o
C  is optimum for plant 

development and warm and moist conditions are very favourable than cool and wet climate, 

which results in slow germination and seedling emergence, increasing the risk of seed rot and 

seedling diseases. Msrivani (2009) reported that, temperature is the major environmental factor 

that determines the rate of crop development. Temperature above 35
0
C inhibits the growth of 

groundnut, adequate and well distributed rainfall during the growing season especially during 

flowering, pegging and pod formation stages, is essential for maximum yield and quality of 

groundnut (Msrivani, 2009). Groundnut requires 500 to 1600mm of rainfall, which may last for 

70 to 200 days of rainy season in the Sudan Savannah. It also requires well drained light 

coloured loosed friable sandy loamy soil, optimum moisture in pod zone and mean daily 

temperature of approximately 30
0
C.  

1.4 Areas of Growth and Production Level 

Misari et al. (1980) reported that, agro ecological zone of groundnut production are the Sahel 

(12
0
 to 13

0
N), Sudan (10

0
 to 13

0
N) and Northern half of the Guinea savannah (6

0
 to 8

0
N). 

Major groundnut zones are the Sudan and the Guinea Savanna where the soil and agro 

climatological conditions are favourable. 

The production of groundnut varies from 3,500 kg/ha in the United States of America to 2,500 

kg/ha in the South America, 1,600 kg/ha in Asia, and less than 800 kg/ha in Africa. This 

variation is due to mainly to various abiotic and biotic constraints (Prasad et al., 2010). In 

Nigeria, cultivated area under groundnut is about 1.0 to 2.5 million hectares annually and yields 

ranged of 500-3000 kg/ha. The seed yield in northern Nigeria is about 3000 kg/ha (Taru et al., 

2008). In Nigeria, groundnut is produced in almost all the Northern States, the leading 

producing states include: Niger, Kano, Jigawa, Zamfara, Kebbi, Sokoto, Katsina, Kaduna, 
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Adamawa, Yobe, Plateau, Bauchi, Borno, Taraba, Gombe and Nassarawa (Anonymous, 2010). 

Commercial production of groundnut in Nigeria is concentrated in the Northern parts of the 

country particularly in areas between the Northern Guinea and Sudan Savanna zone (NAERLS, 

2006). However, due to the high commercial value and the attendant high demand, the crop is 

now gaining popularity as a cash crop for peasant farmers in the southern parts of Nigeria. But 

unlike in Northern Nigeria where recommendations have been made for plant densities and 

phosphorus fertilization for guaranteed stable yields of groundnut (NAERLS, 2006), such 

authentic and vital information are yet to be made available in the humid parts of Nigeria where 

the prospect for commercial cultivation of the crop is high. 

1.5 Economic Importance and Uses of Groundnut 

Groundnut (Arachis hypogaea L.) is an important oil seed crop as its seed contains 44-56 % oil 

and 22-30 % protein on a dry basis (Reddy et al., 2003). Groundnuts are used for oil extraction, 

food and as ingredient in confectionary products. Following the oil extraction, the residual cake 

is processed largely for animal feed, but it is also used for human consumption. Quality 

attribute that are important for end use of groundnut vary among the developed and developing 

countries. Groundnut also has a variety of industrial end uses, for instance; paint, varnish, 

lubricating oil, leather dressings, furniture polish, insecticides and nitroglycerin are made from 

groundnut oil. Soap is made from saponified oil and many cosmetics contain groundnut oil and 

its derivatives. The protein portion of the oil is used in manufacturing of some textile fibres. 

Groundnut shells are used in the manufacture of plastic, wallboard, abrasives, fuel, cellulose 

(used in rayon and paper) and mucilage (glue) (Anonymous, 2011). 

National Peanut Council (NPC) (2002) stated that, groundnut is used for making margarine, 

candy, salted groundnut, crackers/cookies, salad oils and soaps. It was however reported that, 

almost every part of the groundnut plant is used in some ways. According to Idama (2000), 
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over 330 products can be commercially produced from groundnut and jobs can be directly 

created from massive groundnut production with small improvement in the technology and the 

use of improved variety with corresponding increase of cultivated hectares. 

1.6 Problems of Groundnut Production 

According to Akobundu et al. (1998), farmers are faced with erratic rainfall, decreasing soil 

fertility and inadequate supply of inputs. They added that some of the constraints that limit 

groundnut production include: soil degradation due to wind erosion, pest (i.e. nematodes and 

termites), decreasing yield, lack of availability of key inputs (seeds, fertilizer and agriculture 

equipment) and lack of food security. Akobundu et al. (1998) also stated that, the natural 

resources degradation, desertification, higher auto consumption levels and declining seed 

quality leading to lower yields. Ihejirika et al. (2008) carried out experiment with Groundnut 

variety P1274/191 to examine the effect of insects‟ defoliation and concluded that groundnut 

obtained highest damage from insect pests among other pests (Ihejirika et al., 2008). The 

foliage beetle Ootheca mutabilois produces characteristic inter-veinal holes in the leaves of the 

young plants (NRI, 1996; Ihejirika et al, 2008). Insect pests are an important factor in the 

infliction of injury on crops (crop damage) and also they act as vectors of plant pathogens, 

insect pests among others cause considerable loss to groundnut farmers in Nigeria (Ihejirika et 

al, 2008). Adult beetles and larvae feed on the pods and leaves of groundnut causing numerous 

small holes (NRI, 1996).  Leaves injuries delay plant development, photosynthetic activities 

and reduce yield (NRI, 1996). Groundnut sucking bug, Rhyparochromus litotoralis (Dist.), is 

one of the most important insect pests of groundnut in Northern Nigeria (Samaila and Malgwi, 

2012). They added that R. litotoralis commonly known as Lygaeid bug, or groundnut pod 

sucking bugs, which belong to the order Heteroptera and family Lygaeidae is found in all 

groundnut areas in India and in large clusters in the North eastern part of Nigeria, where it is 
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known to cause serious damage to groundnut during harvest, but detailed record on history, 

biology and it‟s life cycle is lacking in Nigeria (Samaila and Malgwi, 2012). However, the 

closest member of the order Heteroptera to this bug based on close observation is the groundnut 

hopper (Hilda patruelis) (Heteroptera: Tettigometridae). Malgwi and Onu (2004) reported that, 

the detailed life history of this pest is not known, in spite of the fact that they are found in large 

numbers under harvested groundnuts in the field. 

 The production of this crop of great economic importance is facing decline in yield due to 

several factors of which leaves eating insects is one of the chief factor. Therefore, there is the 

need to evaluate the available groundnut varieties for their response to defoliation conditions.  

1.7 Statement of Problem 

Groundnut is one of the most popular commercial crops in Nigeria which account for 70% of 

the total Nigeria export earning between 1956 and 1967 but declined between 1957 and Mid-

1980s due to combined effect of drought and diseases (Taru et al. , 2008; Samaila and Malgwi 

2012; Girei et al., 2013). Legumes are not properly protected from insects in tropical and sub-

tropical countries, therefore, leaf eating insects and diseases are common in tropical and sub-

tropical countries where farmers do not protect their crops adequately (Mondal et al., 2011). 

Adult beetles and larvae feed on the pods and leaves of legumes causing numerous small holes, 

this injuries delay plant development of photosynthetic activities and reduce yield (NRI, 1996). 

Due to high economic value of groundnut there is the need to determine the effect of 

defoliation levels on some of the available groundnut varieties in the guinea savanna zone of 

Nigeria. 

1.8 Justification 

Information about the reaction of these groundnut varieties to defoliation are not well 

documented in literature most especially in Nigeria. This research will provide information on 
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the reaction of groundnut varieties to defoliation and thereby identify those resistant to 

defoliation.   

1.9 Aim 

The aim of this study is to evaluate the effect of leaf defoliation on the growth and yield of 

groundnut varieties. 

1.10 Objectives 

The objectives of this study were:           

1. To determine the effect of defoliation on the vegetative growth parameters of groundnut 

varieties. 

2. To determine the effect of defoliation on the yield parameters of groundnut varieties. 

 

1.11 Hypotheses 

1. Leaves defoliation does not have effect on the vegetative growth parameters of groundnut 

varieties. 

2. Leaves defoliation does not have effect on yield parameters of groundnut varieties. 
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CHAPTER TWO 

2.0 LITRATURE REVIEW 

2.1 Groundnut and Defoliation 

The effect of manipulation of source (leaf) size in legumes have been studied and reported 

advantageous and disadvantageous in Soybean, Okra, Cowpea, and Sunflower (Board and 

Harville, 1998; Bhatt and Rao, 2003; Hossain et al., 2006; Abdi et al., 2007; Barimanvandi et 

al., 2010). Enyi (2008) conducted experiment with four legumes and concluded that, 

defoliation reduced dry weight of stem, pods, grains and size of individual grains in all the four 

legumes crops studied and  dry weight of flowering inflorescence stalk in the case of cowpeas 

and green gram only. Enyi (2008) added that, the adverse effect is more pronounce when 

defoliation was complete than when half of the number of leaves were removed and when it 

happened during early podding stage. In groundnut, pod number and grain weight were 

positively correlated with stem weight (Enyi, 2008). An experiment with perennial orchid 

(Dactylorhiza maculata) showed that, the non-defoliated and partially defoliated plants 

produced relatively more heavier capsules than the completely defoliated plants (Vallius and 

Salonen, 2000). They added that, defoliation decreased the leaf area, corn mass and the 

probability of flowering the following year (Vallius and Salonen, 2000). Defoliation causes a 

decrease in seed production either due to decreased flower production (Stephenson, 1984; 

Meyer, 1998) or increased abortion of fruits and seeds (Obeso, 1993; Neisenbaun, 1996) or 

both (Juenger and Bergelson, 1997). Mondal et al. (2011) carried out experiment with two high 

and two low yielding Mungbean (Vigna radiata) genotypes at different levels of defoliation 

and result revealed that, the degree of defoliation decreased leaf area and total dry matter 

(TDM) production in respective of genotypes in Mungbean (Mondal et al., 2011). They  added 

that defoliation not only reduced source sizes but also decreased total sink (flower) production, 
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resulting in lower pod and seed yields in Mungbean (Mondal et al. 2011). One-third leaf 

removal from basal portion of the canopy in cowpea increased grain yield over control and 

severe defoliation decreased seed yield (Gustafson et al., 2006; Hossain et al., 2006). Likewise, 

mild defoliation during reproductive phase did not adversely affect seed yield in Mungbean 

(Vigna radiata) (Pandey and Sight, 1984; Begun et al., 1997) and in soybean (Board and 

Harville, 1998). Leaf is the major source of supplying assimilates to developing organs, young 

pods and seeds in crops (Abdi et al., 2007; Mondal, 2007; Barimanvandi et al., 2010). Leaf 

removal may therefore influence total dry matter production and yield through photosynthates 

production and distribution into different parts in Maize, Soybean and Cowpea, this depend on 

the magnitude of leaf removal (Chauhan and Halima, 2003; Gustafson et al., 2006 Hossain et 

al., 2006).  

2.2 Leaves as a Source of Photosynthates 

Wilkerson et al. (1984) stated that, defoliation altered the normal partitioning of photosynthates 

between plants parts in “florunner” peanuts. The loss of leaf area at any stage of the crop 

growth at various degrees of defoliation results in the reduction of net photosynthetic area, the 

higher the degree of defoliation the more the loss in seed yield and production. Khan and Lone 

(2005) concluded that, defoliation up to 50% of leaves of mustard (Brassica juncea L.) from 

lower half of the plant at  pre- flowering or  post flowering days after sowing , resulted in 

higher rate of  photosynthesis, growth and yield at pre-flowering compared to defoliation at 

post flowering  stage. Tulio et al. (2007) observed that defoliation by army worm (Spodoptera 

fruugiperda Smith) have reduced the rate of photosynthesis in wheat (Triticum aestivum) with 

time, though it was not significantly affected by any defoliation treatment. On the other hand, 

stomatal conductance was significantly reduced by time after defoliation and by the interaction 

between defoliation treatment and time after defoliation. Tulio et al. (2007) stated that a spatial 
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defoliation pattern has significantly reduced photosynthetic parameters of injured leaves, but 

responses were dependent on plant developmental stages.  

2.3 Effect of Stages of Defoliation 

Studies on defoliation of peanuts have suggested that severe defoliation after early vegetative 

stage reduced yields (Campbell, 1978; Turner, 1982; Santos and Sutton, 1983). Enyi (1975) 

reported that, in groundnut the greatest reduction in seed yield occurred when the plants were 

defoliated during early pod stage. At podding stage, complete defoliation recorded a reduction 

of 59.7 % when compared to 43.3 % to that of half defoliated in case of groundnut, cowpea and 

soybean. In a short season corn hybrid, 50 and 100 % defoliation at the 13 leaf stage reduced 

seed yield by 3.5 and 28.3 % respectively and of a full season corn hybrid by 0.1 and 30.8 % 

respectively (Hicks et al., 1977). Wilkerson et al. (1984) observed that defoliation imposed on 

florunner peanut plants at uniformly and non-uniformly at 9, 12 and 16 weeks after planting 

and harvested at 2, 4 or 6 weeks following treatment, all resulted in lower stem weight to length 

ratio, lower pods numbers and weights and equal or higher leaf numbers and weights. 

Verma et al. (1992) reported that defoliation in soybean at any stage of the crop and at any 

level decreased the plant height. Kurtakoti (2001) observed that in soya bean, the growth 

parameters like number of leaf per plant and leaf area index were declined with increase in the 

defoliation level in all the stages of defoliation. Hanway (1969) reported that in case of corn 

50% defoliation at 10
th

 and 16th leaf stages and blister stage reduced the average seed yield to 

85, 70 and 80% respectively compare to that of check. Kurtakoti (2001) revealed that, in 

soybean, there was slight reduction in pods set percentage when the plants were defoliated at 

podding stage with successive increase in defoliation levels. This was followed by defoliation 
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at vegetative stage and the maximum reduction in pods setting was obtained when plants were 

defoliated at flowering stage.  

Chaudhary et al. (2005) reported that, in maize, removal of tassel plus top four leaves at four 

weeks after mid-silking stage gave more seed yield as compared to defoliation of all leaves 

below cob at two weeks after mid-silking stage.  Egharveba et al. (1976) observed that, in 

maize, when all leaves were removed at 10, 20 and 30 days after  50 % silking, the rate of dry 

matter accumulation was reduced significantly within 10 days, whereas, partial removal of 

leaves resulted in significant reduction within 20 days after the treatment because the partially 

defoliated plant retained at least 40 % of their total leaf area and these remaining leaves along 

with carbohydrate reserves stored in the stalk provided sufficient photosynthesis for 

translocation to the ear at a level compared to that in the non-defoliated plant for first the 10-20 

days after defoliation. Defoliation at 40-50 days after 50 % silking caused no decrease in the 

rate of dry matter accumulation. After heavy grazing, the plants ability to increase leaf area and 

plant biomass is dependent on stage of vegetative development as well as severity of 

defoliation in winter wheat (Christiansen et al., 1998).  

2.4 Effect of Defoliation on Growth Parameters 

Defoliation reduced nodules formation and nitrogen fixation in a „Vaginia‟ and a „Spanish‟-

type peanut (Arachis hypogaea) (Osman et al., 1983). Williams et al. (1976) noticed that in 

groundnut, the plant growth rate was reduced to 82 and 59 % due to 50 and 75 % defoliation 

respectively. Defoliation decreased both stem and pod growth rates. David and Timothy (1991) 

observed that foliar-feeding insects or foliar-fungal pathogens significantly reduced vegetative 

characters and yield such as height, number of leaves, leaf area, leaf dry weight, number of 
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pods, pods dry weight, stem dry weight and stand density in „florunner‟, „sunrunner‟ and 

„southern runner‟ peanuts  (Arachis hypogaea L.). 

Whiteman (1970) carried out experiments with Desmodium uncinatum and Phaseolus 

atropurpureus, to determine effect of defoliation on root nodules, the result revealed that, 

defoliation reduced the weight per nodule and the number of nodules increased per plant in 

both species. Kurtakoti (2001) observed reduction in soybean seed germination percentage, 

root length and shoot length with increase in level of defoliation at all the different stages of 

crop growth over the control. Brajesh and Sukumaran (2001) found that in potato, an artificial 

defoliation during the first two years when only top four leaves were retained, the reduction in 

total dry matter ranged from 40.3 to 50 %. Decio and Flavio (1997) defoliated soybean at 

different stages of development and the result revealed that intense defoliation affects 

vegetative regrowth and reduced seed yield. Severe defoliation is detrimental to regrowth of 

pasture legumes Phasey bean (Macroptilium lathyroides cv. Murray), an effect associated with 

reduced carbon assimilation and symbiotic nitrogen fixation (Othman et al., 1992).   

Diego et al. (1995) reported that defoliation delayed flowering in pearl millet and two cuts per 

year did not affect plant survival. The uncut plants grew taller than once cut due to well 

established root system from the previous year. However, defoliated plants were shorter in 

height with two cuts than the uncut plants by 0.9m; but seed production was not greatly 

affected. Tarawali et al. (1995) in forage crops found that, Centrosema pascuorum showed no 

regrowth due to cutting while Stylosanthes hamata produced the best regrowth. Frequent 

cutting generation increased regrowth, whereas single cutting produced more seedling than 

other treatment in all these species. El-douby et al. (2001) report that maize recorded the 

highest percentage of barren lodged and broken plants when total defoliation of the top most 

leaves occurred. White oat showed good leaf area recovery after grazing resulting in high dry 
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matter yield, provided that grazing period did not last more than four weeks (Bortoline et al., 

2005). Nabi et al. (2012) concluded that, leaf defoliation in corn (Zea mays L.) significantly 

reduced plant height and ear height, seed weight decreased significantly with increasing leaf 

defoliation only in flowering stage. Legume-grass has a great influence on grassland primary 

production, its defoliation can increase the transfer of fixed nitrogen to a neighbouring grass 

(Saj et al., 2008). They reported that defoliation of plant can increase soil microbial activity and 

lead to better soil nitrogen availability in the rhizosphere of the defoliated plant. Repeated 

defoliation and flooding triggered opposite plant morphologies and both induced the 

consumption of carbohydrate reserves to sustain plant recovery (Gustavo et al., 2007).  

2.5 Effect of Defoliation on Yield and Yield Attributes 

In Nigeria leaf spot and rosette virus are the most serious damaging diseases of groundnut 

(Alabi et al., 1993). World-wide losses as high as 50 % due to Cerscospora arachidicola and 

Cercospora personata have been reported (Salako, 1987; Nyval, 1989; Dewaele and 

Swanevelder, 2001). Complete defoliation of Corn when 56 % of the plant had silked, decrease 

the seed yield up to 92 % and at the dent stage complete defoliation had no effect on yield as 

reported by Dungan and Woodworth (1970). Russel (1968) opined that, in corn, defoliation 

above the ear at vegetative growth stage reduced grain yields more than did defoliation below 

the ear. There was a reduction in shelling percentage by complete defoliation at all growth 

stages. Defoliation reduced pod yield, 100 kernel weight in groundnut variety „Dh8‟ when 

defoliation exceeds 50% (Panchabhavi et al., 1986). Disease induced defoliation by 

Cercosporidium personatum significantly reduced the leaf dry weight and dry weight of the 

total biomass and subsequently caused serious yield losses of peanut (Arachis hypogaea L.) 

(Bourgeois, et al. 1991). Forrest et al. (1996) observed that, defoliation of peanut (caused by 
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Cercosporidium personatum) significantly reduced yield based on the percentage of 

defoliation.   

Kalton et al. (1979) reported that, in soybean, complete defoliation reduced the oil percentage 

to an average of 17 % during seed development stage. Tarawali et al. (1995) observed that, 

defoliation at frequent level reduced both total dry matter and seed yield in legumes species 

(Stylosanthus hamata Tamb.) Pascorum. James et al. (2005) observed that, in trailing wild bean 

(Strophostyles helvula (L.) ELL. [Fabaceae]), light defoliation increased seed yield while 

herbage fibre concentration decreased and crude protein increased when defoliation occurred 

throughout the growing season.  Karadogan and Akgun (2009) conducted an experiment with 

sunflower to determine the effect of leaf removal on yield, yield components and some other 

quality characters. The result revealed that, seed setting, seed yield, kernel ratio, crude oil yield 

and crude protein yield changed with different degree of leaf removal. These characters were 

affected in some ecotypes while they were not affected in some ecotypes.  Defoliation of 

cowpea delayed plant recovery, flowering and decreased production parameters (pod number 

per plant, 100-seed weight, grain and residue dry matter yield) and grain revenue (Maposse and 

Nhempalele, 2009). However, leaf protein and leaf revenue increases with defoliation, while 

grain protein and residue crude protein concentrations were not affected by treatments 

(Maposse and Nhempalele, 2009). 

Pandya (1975) found that in raya defoliation at the early growth stage adversely affected seed 

yield and the whole foliage appeared to play an equally important role in seed development. 

However, total defoliation reduced the seed yield by 37.5 %. This was indicative of a major 

photosynthetic contribution by green tissue other than leaves (e.g pods). At the late fruiting 

stage, the upper leaves contributed 32 % towards seed yield while the lower leaves played a 

negligible part. The upper leaves in spite of their small size/weight/area proved important, 
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probably due to their age, better access to sunlight and vicinity to the pods/seed (sink). Pods 

assimilation thus, made 68 % contribution towards seed production at the ripening stage, so 

these lower leaves may be plunked and profitably utilized for forage purposes without any 

decline in seed production. Bhattcharjee (1983) reported that, defoliation as low as 33 % even 

at pre flowering stage caused significant loss in pod number and seed yield in soybean.  

Muralidhar (1990) concluded that, pod set and yield in many pulse crops decreased by the 

reduction in source capacity by partial defoliation or by shedding of leaves at the time of pods 

set. Pauli and Laude (1959) noticed decreased amount of protein and crude starch on per acre 

basis in seeds obtained from wheat plant completely defoliated within five days before heading 

whereas, losses were smaller in plant when defoliated after heading. Pauli and Stickler (1961) 

found that accumulation of dry matter, total sugar and nitrogen were reduced in plant and 

grains of Corn when partially or completely defoliated at anthesis. Leaf defoliation diminished 

1000-grain weight and grain yield in all growth stages, though the slope of decrease in 

flowering stage was more than other stages  (Nabi et al., 2012). George, et al. (2007) observed 

that, defoliation reduced yield in pea plant. Increasing leaf defoliation decreases grain yield in 

corn (National Crop Insurance Services, 1998). Thus both leaf loss and decreases in grain yield 

combined to reduce forage yield, greater forage yield decreases were measured with early 

defoliation than with late defoliation (Lauer et al., 2004). 

2.6 Effect of Defoliation Levels on Plants 

The reduction in plant dry weight, nodules number, nodules dry weight and nitrogenase activity 

was most severe for the 100 % defoliation treatment in groundnut (Osman et al., 1983).  Yield 

of peanuts were reduced with defoliation of 33, 66 and 99% at the beginning of pod stage 

(Todd, 2008). However, only at the 99 % defoliation level and the beginning of pod stage 



 15 

where yield reduced below 400 bags/acre (Todd, 2008). Endan et al. (2006) conducted an 

experiment with peanuts through hand defoliation at different levels of defoliation and the 

result revealed that, defoliation lowered the leaf, stem, root, peg and pods masses and pods 

weight.  

In soybean, the percentage decrease in seed quality parameters, germination, seedling dry 

weight, vigour index and oil content increased with every 10 % increases in defoliation levels 

(10, 20, 30, 40 and 50 %), while the converse was noticed with electrical conductivity of seed 

leachate. The foliage loss of more than 20 % may be attributed to reduced supply and 

availability of food reserve to the growing embryo (Kurtakoti, 2001). Vasilas and Seif (1985) 

observed that, complete and 50 % defoliation reduced seed yield of five maize inbreeds by an 

average of 45.5 and 2.5 % respectively. Yield reduction with 50 % defoliation was due to 

reduction in ear number as opposed to kernels per ear, whereas, complete defoliation affected 

both yield components. Ear number was reduced both by decreasing the number of plant with 

double ears and increasing the number of barren plants. Hassan (2003) observed that, the seed 

yield and Stover yield of maize were significantly influenced by the rate of defoliation (0, 25, 

50, 75 and 100 %) at various growth stages (late silking). Sagoe and Ankomah (2000) noticed 

that in cocoyam (Xanthosoma spp.), defoliation at two weekly interval recorded the highest 

reduction of 48.9 and 50.9 % leaf and petiole dry weight respectively, whereas a reduction of 

7.5 and 7.2 % respectively was seen when defoliation was carried out at the three weekly 

intervals. 

2.7 Insect and Disease Defoliation Effect on Plants 

Cercospora species leaf spot and defoliating arthropods are the major pests which reduce the 

yield of peanut (Arachis hypogaea L.) in the south eastern United States by decreasing the 
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amount and effectiveness of photosynthetic surfaces (Boote et al., 1990). They reported that, 

photosynthesis of diseased canopies was reduced not only by loss of leaves which abscised as a 

result of infection, but also because diseased plants were less efficient in fixing Co2. Early and 

late spot diseases that manifest as reddish brown to black necrotic spots on leaves caused 

premature defoliation and yield loss up to 70% in peanut (Shokes and Cul-breath, 1990; 

Waliyar et al., 2000). Leaf spot disease is the major foliar disease reducing groundnut yields 

wherever they are grown (Subrahamanyan et al., 1980). Cul-breath (2002) stated that, if not 

managed, early leaf spot (Cercospora arachidicola) and late spot (Cercospodium personatum) 

diseases of peanut can cause severe defoliation and yield losses on susceptible cultivars. 
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CHAPTER THREE 

3.0 MATERIALS AND METHODS 

3.1 Description of the Research Site 

The research was carried out in the botanical garden, Department Biological Sciences, Ahmadu 

Bello University, Zaria. The research was carried out in the rainy season from 18
th

 March to 

14
th

 August, 2013. 

3.2 Soil Collection 

Garden top soil was collected from Botanical garden, Ahmadu Bello University, Zaria and river 

sand was collected from a river. The soil was analyzed in soil analysis laboratory, Department 

of Soil Science, Ahmadu Bello University, Zaria.  

3.3 Seed Collection 

Groundnut seeds were collected from Legume and Oilseeds Section, Institute for Agricultural 

Research, Samaru-Zaria. 

SAMNUT 21 the seed colour is variegated (tan and white), SAMNUT 22 the seed colour is tan 

and SAMNUT 23 seed colour is red, from the Institute for Agricultural Research, Samaru, 

Zaria. While SAMNUT 24 seed colour is tan from the same Institute.  

3.4 Soil Preparation and Pot Filling 

The sands and top soils were thoroughly homogenized in the proportion of 1:1, this was used to 

fill the polythene bags. 

3.5 Sowing 

Four groundnut varieties (SAMNUT 21, SAMNUT 22, SAMNUT 23 and SAMNUT 24) were 

grown in the Botanical garden. The seeds were sown after treating with fungicide (APRON 

STAR) at the rate of 10g per 4 kg of groundnut, and then 4 seeds were sown per polythene bag 

and thinned to two plants in each polythene bag at 2 Week After Planting (WAP). 
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3.6 Watering 

The pots soils were watered to field capacity at two days interval until harvest.  

3.7 Experimental Design 

The groundnut varieties were subjected to five different levels of defoliation as follows: 0 

(control), 25, 50, 75 and 100 % defoliation at 5
 
WAP. The defoliation was from the base 

towards the top of the plants. The experiment was replicated thrice and each replicate was 

represented with 8 pots. A total of 480 pots were used in this experiment and laid out in a 

complete randomized design. 

3.8 Weed Control 

The plants were hand weeded at 2, 5 and 8
 
WAP.  

3.9 Fertilizer Application 

Fertilizer was applied by side placement. Single superphosphate (P2O4) fertilizer was applied at 

planting at the rate of 22.0 KgP2O4/ha. 

3.10 Meteorological Data 

 Meteorological data was collected from meteorological unit, Institute for Agricultural 

Research, Ahmadu Bello University, Zaria. 

3.11 Parameters Measured 

3.11.1 Flower count 

Beginnings at 5 WAP, the flowers were counted from each plant at a week interval to 

determine the effect of defoliation on flowering. 

3.11.2 Sampling of the plant 

One polythene bag was sampled per each replicate of treatments at 3 weeks interval starting 

from 4 WAP. The pot soil was carefully removed from the plant in order to recover most of the 

roots. The sampled plant was washed in water and then drained on clean table in the laboratory. 
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3.11.3 Vegetative parameters 

3.11.3.1 Plant height 

Three of the washed plants from each treatment were selected for determination of growth 

parameters. The height of the three sampled plants from each treatment were measured using 

metre rule from ground level to the tip of the plant (central stalk was used) at 4, 7 and 10 WAP. 

3.11.3.2 Root nodules count 

At 10 WAP, the root nodules of the three sampled plants were counted. 

3.11.3.3 Dry matter accumulation  

Beginning from the 4 WAP, two plants per replicate were sampled for assessment of dry matter 

accumulation at 3 week interval until 10 WAP.  The sampled plants were then partitioned into 

roots and shoot. Each component was placed in labelled envelope and dried in an oven set at 

70
0
C to a constant weight and were reweighed using a top-loading mettler balance. 

3.11.3.4 Relative growth rate (RGR) 

Relative growth rate, which is a measure of the increase in plant material per unit of initial 

material per unit of time (Hoffmann and Poorter, 2002) was calculated using the data obtained 

on dry weight at 4, 7 and 10 WAP. 

         The relative growth rate value was computed using the following formula 

RGR = logeW2 –logeW1 (g/g/wk)   

         T2-T1 

 

Where W1= initial dry weight of groundnut plant in grams 

            W2=final dry weight of groundnut plant in grams 

             T1= initial time in weeks 

             T2= final time in weeks 

             loge = natural logarithm to the base e, where e is an irrational and transcendental                     
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                      Constant approximately equal to 2.718281828 

 

3.11.4 Yield parameters 

3.11.4.1 Harvesting 

This was done as soon as there are indications that the majority of the nuts had darkened veins, 

the outside becomes spongy and the veins pronounced. At this stage all the leaves had turned 

yellowish in colour and some senesced and dropped. This was done by carrying the whole 

polythene bag and breaks it on the floor carefully, and then the plant with the pods was 

removed and washed in tap water. 

3.11.4.2 Total number of pods per plant 

At harvest the numbers of pods (both matured and immature) from the six selected plants from 

each treatment replicate were counted.  

3.13.3.3 Number of matured pods per plant  

At harvest six plants were selected at random from each treatment replicate and the numbers of 

matured pods were counted.  

3.11.4.4 Number of immatured pods per plant 

The numbers of immatured pods were counted from the six selected plants from each treatment 

replicate at harvest. 

3.11.4.5 Weight of dry pods per plant 

These pods from the plants under each treatment were air-dried to constant weight. The weight 

of all the pods harvested from the plants from each treatment replicate was determined using 

Mettler balance. After weighing the dry groundnut pods harvested from each treatment 

replicate, pod dry weight was then converted to yield/plant by dividing such with the number of 

plants harvested. 
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3.11.4.6 Weight of seeds per plant 

This was determined by shelling the pods from the plants sampled. The seeds from the plants 

were weighed using a top-loading Mettler balance. The mean value per plant was determined 

by dividing the weight by the number of plants harvested. 

3.11.4.7 Shelling percentage 

 Shelling percentage is express as the percentage of weight of kernels per weight of unshelled 

pods. This was obtained using the kernels weight and the pods weight from the plants from 

each treatment replicate. 

Shelling percentage = Weight of kernels x100 

                                  Weight of pods 

             

3.11.4.8 100-seeds weight 

 After shelling, 100 kernels were randomly taken from the seeds harvested from each treatment 

replicate and weighed using a top-loading Mettler balance. 

3.11.4.9 Haulm weight per plant  

The haulm from the plants harvested was weighed from each treatment. The average haulm 

weight per plant was obtained by dividing the total weight by the number of plants. The weight 

of the haulms from each treatment replicate was converted to haulm yield per plant. 

3.12 Statistical Analysis 

Data obtained from the study were subjected to analysis of variance (ANOVA) using SPSS 

version 21 to determine the effect of the treatments. Duncan multiple range test (DMRT) was 

used for comparison of means.  
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CHAPTER FOUR 

4.0 RESULTS 

4.1   Plant Height 

The 75% defoliation resulted in the highest plant height at 7 and 10 week after planting (WAP) 

in varieties SAMNUT 21and SAMNUT 23 and at 7 WAP and 10 WAP in SAMNUT 24 and 22 

respectively (Table 4.1). On other hand, 50% defoliation resulted in the lowest plant height at 4 

and 7 week after planting in varieties SAMNUT 21 and SAMNUT 23 (Table 4.1). 

4.1.1 SAMNUT 21 

At 4 WAP, 25% defoliation of groundnut variety SAMNUT 21 resulted in the highest plant 

height which was only significantly higher than the lowest due to 50% defoliation (Table 4.1). 

At 7 WAP, the highest plant height was observed in variety SAMNUT 21 due to 75% 

defoliation was not significantly higher than the lowest due to 50% defoliation (Table 4.1). At 

10 WAP, the highest plant height due to 75% defoliation was not significantly (P≥0.05) higher 

than the lowest due to 25% defoliation (Table4.1).  

4.1.2 SAMNUT 22 

At 4 WAP, the lowest plant height of groundnut variety SAMNUT 22 due to 100% defoliation 

was only significantly lower than the highest due to the control. At 7 WAP the highest plant 

height due to the control (0%) was only significantly higher than the lowest due to 100% 

defoliation. At 10 WAP, 75 and 100% defoliation of groundnut variety SAMNUT 22 resulted 

in the highest plant height which was only significantly higher than the lowest due to 25% 

defoliation (Table 4.1). 
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Table 4.1 Effect of Defoliation on the Plant Height (cm) of four Groundnut Varieties 

 

               Plant Age (WAP) 

             Plant Height (cm) 

Variety Defoliation level (%) 4 7 10 

     

SAMNUT 21 0 15.73a 19.43a 16.13a 

 25 15.87a 19.27a 10.90a 

 50 12.30b 16.67a 14.40a 

 75 15.83a 21.00a 16.30a 

 100 13.57ab 19.03a 16.20a 

 Mean  14.67 19.08 14.79 

 SE + 1.02 1.92 2.72 

  

SAMNUT 22 

 

0 

 

18.50a 

 

25.30a 

 

21.13ab 

 25 16.40ab 23.87ab 17.17b 

 50 15.80b 22.73ab 19.60ab 

 75 17.13ab 24.33ab 25.50a 

 100 15.23b 20.00b 25.50a 

 Mean 16.61 23.25 21.78 

 SE + 0.79 1.31 1.79 

 

SAMNUT 23 

 

0 

 

14.77ab 

 

18.10b 

 

17.00a 

 25 17.17a 18.20b 20.30a 

 50 12.50b 15.33b 17.33a 

 75 15.40ab 22.20a 22.97a 

 100 14.83ab 16.80b 22.93a 

 Mean  14.93 18.13 20.11 

 SE + 1.17 1.15 2.03 

 

SAMNUT 24 

 

0 

 

14.50b 

 

21.27ab 

 

21.00b 

 25 13.53b 20.27abc 14.33c 

 50 12.83b 17.30bc 24.40b 

 75 16.10ab 24.47a 24.50b 

 100 19.20a 14.53c 30.07a 

 Mean  15.23 19.57 22.86 

 SE + 1.04 1.78 1.58 

 

                                        Interaction: S Ns Ns 

 

Note: Means followed by the same letter(s) in each column, under each variety are not significantly 

different (P ≥ 0.05), using DMRT. S= Significant, NS= Not Significant, WAP= Weeks After Planting 
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4.1.3 SAMNUT 23 

At 4 WAP, 25% defoliation of groundnut variety SAMNUT 23 resulted in the highest plant 

height which was only significantly higher than the lowest due to 50% defoliation (Table 4.1). 

At 7 WAP, the lowest plant height due to 50% defoliation was only significantly lower than the 

highest due to 75% defoliation. At 10 WAP, the highest plant height was due to 75% 

defoliation (Table 4.1). 

4.1.4 SAMNUT 24 

At 4 WAP, 50% defoliation of groundnut variety SAMNUT 24 resulted in the lowest plant 

height which was only significantly lower than the highest due to 100% defoliation (Table 4.1). 

At 7 WAP, 75% defoliation of groundnut variety SAMNUT 24 produced the highest plant 

height which was similar with that of the control (0%) and 25% defoliation. The lowest plant 

height due to 100% defoliation was similar with that due to 25 and 50% defoliation. At 10 

WAP, 100% defoliation produced the highest plant height and this was followed by those due 

to 75%, 50% and the control defoliation. The lowest plant height was due to 25% defoliation 

was significantly lower than that of the other (Table 4.1). 

The combined analysis of the data for showed that, defoliation had significant effect on 

groundnut cultivars plant height at 7 and 10 WAP. The highest plant height was due to 75% 

defoliation at 4 and 7 WAP, but due to 100% defoliation at 10 WAP. The lowest plant height 

was at 4 WAP and 7 WAP which were due to 50% and 100% defoliation. The combined 

analysis of data on varieties also showed that, SAMNUT 22 had the highest plant height at 4 

and 7 WAP but at 10 WAP it was SAMNUT 24. The lowest plant height was due to SAMNUT 

21 at 4 and 10 WAP and due to SAMNUT 23 at 7 WAP (Table 4.2).  
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4.2 Shoot Dry Matter 

The control resulted in the highest shoot dry matter at 7 and 10 WAP in varieties SAMNUT 21 

and SAMNUT 24 while at the same period the highest shoot dry matter was due to 25% 

defoliation in SAMNUT 23 (Table 4.3). On other hand, 100% defoliation resulted in the lowest 

shoot dry matter at 7 WAP in all the varieties and in SAMNUT 22 and SAMNUT 24 at 10 

WAP (Table 4.3). 

4.2.1 SAMNUT 21  

At 4 WAP, 25% defoliation of groundnut variety SAMNUT 21 resulted in the lowest shoot dry 

matter which was significantly lower than the highest due to 75% defoliation (Table 4.3). At 7 

WAP, the highest shoot dry matter in variety SAMNUT 21 due to the control was only similar 

with that due to 50% defoliation. These were followed by that due to 25 and 75% defoliation 

(Table 4.3). The lowest shoot dry matter in SAMNUT 21 at 7 WAP due to 100% defoliation 

was significantly lower than that of the other. At 10 WAP, the highest shoot dry matter was due 

to the control and the lowest was due to 25% defoliation. However, this difference in shoot dry 

matter at 10 WAP was not significant (P ≥ 0.05) (Table 4.3). 

4.2.2 SAMNUT 22 

At 4 WAP, 50% defoliation of groundnut variety SAMNUT 22 resulted in the lowest shoot dry 

matter which was only significantly lower than the highest due to 25% defoliation (Table 4.3). 

At 7 WAP, the highest shoot dry matter due to 50% defoliation was only significantly higher 

than the lowest due to 100% defoliation (Table 4.3). At 10 WAP, the highest shoot dry matter 

due to 25% defoliation was only significantly higher than the lowest due to 100% defoliation 

(Table 4.3). 



 27 

Table 4.3 Effect of Defoliation on the Shoot Dry Matter of four Groundnut Varieties. 

   

  Age of plant (WAP) 

Shoot dry matter (g) 

Variety Defoliation level (%)       4 7 10 

     
 

SAMNUT 21 

 

0 

 

1.10ab 

 

5.27a 

 

8.83a 

 25 0.73b 3.70b 6.30a 

 50 0.87b 4.63ab 6.70a 

 75 1.37a 3.73b 6.97a 

 100 1.00ab 2.53c 7.47a 

 Mean  1.01 3.97 7.25 

 SE + 0.12 0.33 1.21 

 

SAMNUT 22 

 

0 

 

0.83ab 

 

4.93a 

 

7.53ab 

 25 1.00a 4.53ab 8.67a 

 50 0.60b 5.40a 7.37a 

 75 0.87ab 4.63ab 7.60ab 

 100 0.80ab 2.90b 4.30b 

 Mean  0.82 4.48 7.09 

 SE + 0.09 0.55 1.07 

 

SAMNUT 23 

 

0 

 

1.00b 

 

5.30ab 

 

8.90a 

 25 1.20ab 6.10a 9.73a 

 50 1.47a 4.60ab 8.47a 

 75 0.90b 3.23b 3.97b 

 100 0.93b 3.07b 9.10a 

 Mean 1.10 4.46 8.03 

 SE + 0.11 0.68 0.85 

 

SAMNUT 24 

 

0 

 

1.00a 

 

5.27a 

 

8.60a 

 25 0.73b 2.47b 5.93a 

 50 0.83ab 4.53a 6.27a 

 75 0.67b 5.00a 6.70a 

 100 0.73b 2.33b 3.30b 

 Mean  0.79 3.92 6.16 

 SE + 

Interaction: 

0.07 

S 

0.63 

S 

0.81 

S 

 

Note: Means followed by the same letter(s) in each column, under each variety are not significantly 

different (P ≥ 0.05), using DMRT. S= Significant, NS= Not Significant, WAP= Weeks After Planting 
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4.2.3 SAMNUT 23 

At 4 WAP, the lowest shoot dry matter in variety SAMNUT 23 due to 75% defoliation was 

only significantly lower than the highest due to 50% defoliation (Table 4.3). At 7 WAP, 100% 

defoliation of groundnut variety SAMNUT 23 resulted in the lowest shoot dry matter which 

was significantly lower than the highest due to 25% defoliation. At 10 WAP, the highest shoot 

dry matter due to 25% defoliation was only significantly higher than the lowest due to 75% 

defoliation (Table 4.3). 

4.2.4 SAMNUT 24 

At 4 WAP, the lowest shoot dry matter in variety SAMNUT 24 due to 75% defoliation was 

significantly lower than the highest due to control (Table 4.3). At 7 WAP, the highest shoot dry 

weight due to the control was comparable with that due to 50 and 75% defoliation. The lowest 

shoot dry weight due to 100% defoliation was only similar to that due to 25% defoliation. At 10 

WAP, the highest shoot dry matter due to control was only significantly higher than the lowest 

due to 100% defoliation (Table 4.3). 

The combined analysis of the data showed that, defoliation significantly reduced the shoot dry 

matter of groundnut varieties at 7 and 10 WAP. The highest shoot dry matter was due to the 

control at 4, 7 and 10 WAP while the lowest was due to 100% defoliation in groundnut 

varieties. The combined ANOVA on varieties indicated that, the highest shoot dry matter was 

obtained in SAMNUT 23 at 4 and 10 WAP but in SAMNUT 22 at 7 WAP. The lowest shoot 

dry matter due to defoliation was in SAMNUT 24 on each sampling date (Table 4.2). 
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4.3 Root Dry Matter and Nodules 

4.3.1 Root dry matter 

Defoliation had no significant effect on the root dry matter of most varieties at 4 and 7 WAP. 

The 25% defoliation resulted in the highest root dry matter at 4 and 10 WAP in varieties 

SAMNUT 22 and SAMNUT 23. On other hand, 75% defoliation resulted in the lowest root dry 

matter at 7 and 10 WAP in varieties SAMNUT 21 and SAMNUT 23 (Table 4.4). 

4.3.1.1 SAMNUT 21 

At 4 WAP 100% defoliation of groundnut variety SAMNUT 21 resulted in the lowest root dry 

matter was only significantly lower than the highest due to 75% defoliation (Table 4.4). At 7 

WAP, the highest root dry weight in variety Samnut 21 due to the control was not significantly 

higher than the lowest due to 75% defoliation (Table 4.4). At 10 WAP, the highest root dry 

matter due to control was not significantly higher than the lowest due to 75% defoliation (Table 

4.4). 

 

4.3.1.2 SAMNUT 22 

 

At 4 WAP, 25% defoliation of groundnut variety SAMNUT 22 resulted in highest root dry 

matter (Table 4.4). At 7 WAP, the highest root dry weight due to the control was also not 

significantly higher than the lowest due to 100% defoliation (Table 4.4). At 10 WAP, the 

highest root dry matter due to 25% defoliation was similar to that of the control and 50% 

defoliation. The lowest root dry matter due to 100% defoliation was similar to that due to 75% 

defoliation (Table 4.4). 
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Table 4.4 Effect of Defoliation on Root Dry Matter and Nodule of four Groundnut Varieties. 

  

 

       Plant Age (WAP)                     Root nodule  

       Root dry matter (g)                 number/plant 

Note: Means followed by the same letter(s) in each column, under each variety are not significantly 

different (P ≥ 0.05), using DMRT. S= Significant, NS= Not Significant, WAP= Weeks After Planting 

Variety Defoliation level (%)      4    7   10       10 

     

SAMNUT 21 

 

0 

 

0.23ab 

 

1.00a 

 

2.03a      

 

137.33a 

 25 0.13b 0.80a 1.70a 103.67ab 

 50 0.13b 0.70a 1.37a 91.67ab 

 75 0.33a 0.60a 1.03a 74.33b 

 100 0.10b 0.63a 1.43a 78.00b 

 Mean  0.19 0.75 1.51 97.00 

 SE + 0.05 0.15 0.34 15.48 

 

SAMNUT 22 

 

0 

 

0.10a 

 

0.97a 

 

1.47ab 

 

108.00b 

 25 0.13a 0.87a 1.87a 160.67a 

 50 0.10a 0.90a 1.40ab 136.00ab 

 75 0.10a 0.80a 1.17bc 103.33b 

 100 0.10a 0.60a 0.80c 100.67b 

 Mean  0.11 0.83 1.34 121.73 

 SE + 0.02 0.17 0.17 12.28 

 

SAMNUT 23 

 

0 

 

0.10a 

 

0.57a 

 

0.67a 

 

116.33ab 

 25 0.17a 0.63a 1.07a 128.33a 

 50 0.13a 0.60a 0.87a 111.67abc 

 75 0.10a 0.37a 0.50a 83.33bc 

 100 0.10a 0.47a 0.53a 75.67c 

 Mean  0.12 0.53 0.73 103.07 

 SE + 0.02 0.10 0.22 11.74 

 

SAMNUT 24 

 

0 

 

0.10a 

 

0.87a 

 

1.10a 

 

145.00a 

 25 0.10a 0.33b 0.83ab 135.00ab 

 50 0.13a 0.90a 0.70abc 88.33bc 

 75 0.10a 0.40b 0.60bc 87.67bc 

 100 0.10a 0.30b 0.33c 62.33c 

 Mean  0.11 0.56 0.71 103.67 

 

                          

SE + 

Interaction: 

0.02 

S 

0.15 

Ns 

0.14 

Ns 

 

15.90 
Ns 
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4.3.1.3 SAMNUT 23 

At 4, 7 and 10 WAP, 25% defoliation of groundnut variety SAMNUT 23 resulted in the highest 

root dry matter (Table 4.4). 

4.3.1.4 SAMNUT 24 

At 4 WAP, 50% defoliation of groundnut variety SAMNUT 24 resulted in the highest root dry 

matter (Table 4.4). At 7 and 10 WAP, the lowest root dry weight due to 100% defoliation was 

significantly lower than that due to the control and 50% defoliation of groundnut variety 

SAMNUT 24 at 7 WAP and that of the control and 25% defoliation at 10 WAP (Table 4.4). 

The combined analysis of the data showed that, 75 and 100% defoliation of groundnut varieties 

significantly reduced root dry matter at 7 and 10 WAP (Table 4.2). The lowest root dry matter 

was due to 100% defoliation in groundnut varieties. The combined analysis of the data for 

varieties also showed that, the highest root dry matter due to defoliation in SAMNUT 21 at 4 

WAP, SAMNUT 22 at 7 WAP and SAMNUT 23 at 10 WAP. The lowest root dry matter was 

in SAMNUT 22, SAMNUT 23 and SAMNUT 24 at 4, 7 and 10 WAP respectively (Table 4.2).   

4.3.2 Root nodules 
 

The highest root nodules number at 10 WAP, was due to the control in SAMNUT 21 and 24 

varieties and in varieties SAMNUT 22 and SAMNUT 23 by 25% defoliation. On the other 

hand, the lowest number of nodules in SAMNUT 22, 23 and 24 was due to 100% defoliation 

(Table 4.4). 

4.3.2.1 SAMNUT 21 

At 10 WAP, the lowest root nodule number due to 100% defoliation was only significantly 

lower than the highest due to the control (Table 4.4). 
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4.3.2.2 SAMNUT 22 

At 10 WAP, the lowest root nodule number due to 100% defoliation was only significantly 

lower than the highest due to 25% defoliation (Table 4.4).  

4.3.2.3 SAMNUT 23 

At 10 WAP, 25% defoliation of groundnut variety Samnut 23 resulted in the highest root 

nodule number was comparable with that of the control (0%) and 50% defoliation. The lowest 

root nodule number due 100% defoliation was also similar to that due 50 and 75% defoliation 

(Table 4.4). 

4.3.2.4 SAMNUT 24  

At 10 WAP, the control treatment of groundnut variety SAMNUT 24 produced the highest root 

nodules number which was comparable to that due to 25% defoliation. The lowest root nodules 

number due to 100% defoliation treatment was comparable with that due to 50 and 75% 

defoliation treatment (Table 4.4).  

The combined analysis of the data revealed that, the highest root nodule due to 25% defoliation 

was similar to that of the control. The lowest root nodules number due to 100% defoliation in 

groundnut varieties was significantly lower than all others. The combined analysis for varieties 

revealed that, the highest root nodules obtained in SAMNUT 22 was only significantly higher 

than the lowest of SAMNUT 21 (Table 4.2).  

4.4 Relative Growth Rate (RGR) 
 

4.4.1 Shoot relative growth rate 

At both 4-7 and 7-10 WAP, the control in varieties SAMNUT 21 and SAMNUT 24 and 25% 
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defoliation and in SAMNUT 23 produced the highest shoot relative growth rate. At 4-7 WAP, 

the highest shoot relative growth rate (RGR) in groundnut varieties SAMNUT 21 and 

SAMNUT 24 due to the control treatment was comparable with that due to 50% defoliation. On 

the other hand, at 4-7 WAP the lowest shoot relative growth rate was due to 100% defoliation 

in all the four varieties (Table 4.5). 

4.4.1.1 SAMNUT 21 

At 4-7 WAP, the highest shoot RGR in groundnut variety SAMNUT 21 was similar to that due 

to 50% defoliation. These were followed with that due to 25 and 75% defoliation.  The lowest 

shoot RGR due to 100% defoliation was significantly lower than that of the other (Table 4.5). 

At 7-10 WAP, the highest shoot RGR due to the control was not significantly higher than the 

lowest due to 25% defoliation (Table 4.5). 

4.4.1. 2 SAMNUT 22 

At 4-7 WAP, the highest shoot RGR in groundnut variety SAMNUT 22 due to 50% defoliation 

was only significantly higher than the lowest due to 100% defoliation. 

At 7-10 WAP, the highest shoot RGR due to 25% defoliation was significantly higher than the 

lowest due to 100% defoliation (Table 4.5). 

4.4.1.3 SAMNUT 23 

At 4-7 WAP, the lowest shoot RGR in groundnut varieties SAMNUT 23 due to 100% 

defoliation was significantly lower than the highest due to 25% defoliation. At 7-10 WAP, the 

highest shoot RGR due to 25% defoliation was significantly higher than the lowest due to 75% 

defoliation (Table 4.5). 
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Table 4.5 Effect of Defoliation on Shoot and Root Relative Growths Rate of four Groundnut 

Varieties 

  

Variety 

 

Defoliation level 

(%) 

Plant Age (WAP) 

Shoot Relative Growth 

Rate (g/g/wk 

   

 4-7                7-10                                    

 

Root Relative Growth Rate 

(g/g/wk) 

 

4-7                   7-10 

 

SAMNUT 21 

 

0 

 

13.34a 

 

19.25a                              

 

2.51ab 

 

4.63a 

 

 25 9.40b 13.78a 2.05ab 3.90a  

 50 11.82ab 14.02a 3.70a 3.09a  

 75 8.92b 15.57a 1.33b 2.27a  

 100 5.98c 18.01a 1.63ab 3.32a  

 Mean  9.89 16.13 2.24 3.44  

 SE + 0.52 1.87 0.40 0.54  

 

SAMNUT 22 

 

0 

 

12.66a 

 

16.03ab 

 

2.54a 

 

3.11ab 

 

 25 11.42ab 19.47a 2.24a 4.30a  

 50 14.16a 15.14ab 2.36a 2.99ab  

 75 11.82ab 16.48ab 2.08a 2.45b  

 100 7.16b 9.07b 1.54a 1.64b  

 Mean 11.45 15.24 2.15 2.90  

 SE + 0.86 1.67 0.27 0.30  

 

SAMNUT 23 

 

0 

 

13.51ab 

 

19.40a 

 

1.45a 

 

1.30a 

 

 25 15.51a 20.95a 1.57a 2.32a  

 50 11.18ab 18.86a 1.52a 1.82a  

 75 7.98b 7.86b 0.66a 1.03a  

 100 7.50b 21.98a 1.18a 1.03a  

 Mean  11.13 17.81 1.28 1.50  

 SE + 1.04 1.50 0.17 0.31  

 

SAMNUT 24 

 

0 

 

13.43a 

 

18.63a 

 

2.26a 

 

2.21a 

 

 25 6.05b 13.91a 0.82b 1.85ab  

 50 11.58a 12.95a 2.33a 1.15ab  

 75 12.99a 13.71a 0.99ab 1.27ab  

 100 5.68b 6.86b 0.72b 0.64b  

 Mean  9.95 13.21 1.43 1.42  

 SE + 0.97 1.11 

 

0.23 0.23 

 

 

                                    Interaction:     S                   S               Ns  Ns 

   

Note: Means followed by the same letter(s) in each column, under each variety are not significantly 

different (P ≥ 0.05), using DMRT. S= Significant, NS= Not Significant, WAP= Weeks After Planting 
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4.4.1.4 SAMNUT 24 

At 4-7 WAP, the highest shoot RGR in groundnut variety SAMNUT 24 due to the control was 

similar to that due to 50 and 75% defoliation. The lowest RGR due to 100% defoliation was 

similar to that due to 25% defoliation.  At 7-10 WAP, the highest shoot RGR was only 

significantly higher than the lowest due to 100% defoliation (Table 4.5). 

The combined analysis of the data on shoot relative growth rate showed that, the highest shoot 

relative growth rate was significantly higher than that due to 100 and 75% defoliation at 4-7 

and 7-10 WAP. The combined analysis for varieties showed that the highest RGR obtained in 

SAMNUT 22 at 4-7 WAP and SAMNUT 21 at 7-10 WAP were not significantly higher than 

that due to most of the other groundnut cultivars at each stage of growth (Table 4.2).  

4.4.2 Root relative growth rate 

At 4-7 WAP, the highest root RGR was due to 50% defoliation in groundnut varieties 

SAMNUT 21 and SAMNUT 24 (Table 4.7). The lowest shoot RGR was due to 75% 

defoliation in groundnut varieties SAMNUT 21 and SAMNUT 23 and due to 100% defoliation 

in varieties SAMNUT 22 and SAMNUT 24 (Table 4.7). At 7-10 WAP, the highest root RGR 

was due to the control in groundnut varieties SAMNUT 21 and SAMNUT 24 while it was due 

to 25% defoliation in groundnut varieties SAMNUT 22 and SAMNUT 23 (Table 4.5). 

4.4.2.1 SAMNUT 21 

At 4-7 WAP, the highest root RGR in groundnut variety SAMNUT 21 due to 50% defoliation 

was significantly higher than the lowest due 75% defoliation. At 7-10 WAP, the highest root 

RGR was not significantly higher than the lowest due to 75% defoliation (Table 4.5). 
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4.4.2.2 SAMNUT 22 

At 4-7 WAP, the highest root RGR in groundnut variety SAMNUT 22 was not significantly 

higher than the lowest due to 100% defoliation. At 7-10 WAP, the lowest root RGR due to 

100% defoliation was only lower than the highest due to 25% defoliation (Table 4.5). 

4.4.2.3 SAMNUT 23 

At 4-7 WAP, the highest root RGR in groundnut variety SAMNUT 23 due to 25% defoliation 

was not significantly higher than the lowest due to 75% defoliation (Table 4.5). At 7-10 WAP, 

the highest root RGR due to 25% defoliation was not significantly higher than the lowest due to 

75 and 100% defoliation (Table 4.5). 

4.4.2.4 SAMNUT 24 

At 4-7 WAP, the highest root RGR in groundnut variety SAMNUT 24 due to 50% defoliation 

was similar to the control and 75% defoliation. The lowest root RGR due to 100% defoliation 

was lower than the control and 50% defoliation (Table 4.5). At 7-10 WAP, the highest root 

RGR due to the control was only significantly higher than the lowest due to 100% defoliation 

(Table 4.5). 

The combined analysis showed that, the highest root RGR due to 50 and 25% defoliation at 4-7 

and 7-10 WAP respectively was significantly higher than that due to 75 and 100% defoliation 

at both ages. The combined analysis for varieties also showed that the highest root RGR due to 

defoliation was in SAMNUT 21 at both growth stages was significantly higher than that of 

SAMNUT 23 and SAMNUT 24 at each growth stage (Table 4.2). 
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4.5 Yield 

4.5.1 Flower count 

The highest flower count in all the varieties occurred at 6 WAP, subsequently flower count 

declined till 10 WAP (Table 4.6). At 6 and 7 WAP, the control had the highest flower/plant in 

varieties SAMNUT 21 and SAMNUT 22, while the lowest was due to 100% defoliation (Table 

4.6). The control had the highest flower in varieties SAMNUT 22 and SAMNUT 23 at 8 WAP 

and in varieties SAMNUT 21 and SAMNUT 23 at 9 WAP. At 8 and 9 WAP the lowest flower 

was due to 100% defoliation in varieties SAMNUT 21, SAMNUT 22 and SAMNUT 23 (Table 

4.6). 

4.5.1.1 SAMNUT 21 

At 6 WAP, the highest flower count of groundnut variety SAMNUT 21 was the control and 

was only significant higher (P≥0.05) than the lowest due to 100% defoliation. 

At 7 WAP, the groundnut variety SAMNUT 21, had the highest flower (Table 4.6). 

At 8 WAP, 50% defoliation was highest but not significantly higher than the lowest due to 

100% defoliation (Table 4.6). 

At 9 WAP, the highest flower number in SAMNUT 21 was significantly higher than the lowest 

due to 75 and 100% defoliation (table 4.6). 

At 10 WAP, the highest flower number due to 25 and 50% defoliation was not significantly 

higher than the lowest due to 100% defoliation (Table 4.6). 
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Table 4.6 Effect of Defoliation on Flower Production of four Groundnut Varieties 

                                                                           

                                                                           Plant Age (WAP) 

Flower count                                                         

Variety  Defoliation level (%) 6  7 8 9 10 TOTAL 

        
 

SAMNUT 21 

 

0 

 

3.67a 

 

3.00a 

 

0.67a 

 

1.67a 

 

1.33a 

 

11.00a 

 25 2.33ab 2.33a 1.00a 1.67a 1.67a 9.00ab 

 50 2.67ab 2.67a 1.33a 0.67ab 1.67a 9.00ab 

 75 2.67ab 2.33a 0.67a 0.33b 1.33a 7.33ab 

 100 2.00b 1.67a 0.67a 0.33b 1.00a 5.67b 

 Mean 2.67 2.40 0.87 0.93 1.40 8.40 

 SE + 0.47 0.47 0.29 0.33 0.39 1.12 

 

SAMNUT 22 

 

0 

 

3.67a 

 

2.67a 

 

1.00a 

 

1.67a 

 

2.00a 

 

11.00a 

 25 3.33a 2.67a 1.00a 1.33a 2.00a 10.33a 

 50 3.67a 2.67a 1.00a 2.00a 1.33a 10.67a 

 75 3.00a 2.67a 0.67a 1.00a 1.00a 8.33a 

 100 3.00a 1.67a 0.67a 1.33a 1.00a 7.67a 

 Mean 3.33 2.47 0.87 1.47 1.47 9.60 

 SE + 0.37 0.67 0.33 0.37 0.29 1.20 

 

SAMNUT 23 

 

0 

 

3.33a 

 

0.67a 

 

0.33a 

 

0.33a 

 

0.00a 

 

4.67a 

 25 4.33a 0.33a 0.00a 0.00a 0.33a 4.67a 

 50 4.33a 0.67a 0.00a 0.33a 0.33a 5.67a 

 75 4.00a 0.33a 0.00a 0.00a 0.33a 4.67a 

 100 4.00a 1.00a 0.00a 0.00a 0.00a 5.00a 

 Mean 4.00 0.60 0.07 0.13 0.20 4.93 

 SE + 0.45 0.29 0.15 0.21 0.26 0.80 

 

SAMNUT 24 

 

0 

 

4.00ab 

 

1.00a 

 

0.00a 

 

0.33a 

 

0.33a 

 

5.67bc 

 25 5.00ab 1.33a 0.33a 0.33a 1.00a 8.00ab 

 50 5.67a 1.00a 0.67a 0.67a 0.67a 8.67a 

 75 3.67b 0.67a 0.67a 0.33a 0.33a 5.67bc 

 100 3.67b 0.6a 0.00a 0.00a 0.33a 4.67c 

 Mean 4.40 0.93 0.33 0.33 0.25 6.53 

 SE + 0.58 0.26 0.26 0.29 0.29 0.87 

          Interaction:                       Ns              Ns              Ns               Ns            Ns         Ns   

 

Note: Means followed by the same letter(s) in each column, under each variety are not significantly 

different (P ≥ 0.05), using DMRT. S= Significant, NS= Not Significant, WAP= Weeks After Planting 
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4.5.1.2 SAMNUT 22 

The effect of defoliation on flower production in SAMNUT 22 was not significant on any of 

the sampling dates (Table 4.6). 

At 6-8 and 10 WAP, defoliation at 0, 25 and 50% levels produced the highest flower number. 

Conversely, the lowest flower production at these growth stages was due to 100% defoliation 

(Table 4.6). 

At 9 WAP, 50% defoliation resulted in the highest flower production while the lowest was due 

to 75% defoliation, but this difference was not significant    (Table 4.6). 

4.5.1.3 SAMNUT 23 

There was no significant difference in flower number of variety SAMNUT 23 on each 

sampling date due to defoliation (Table 4.6). 

At 6 WAP, 25 and 50% defoliation resulted in the highest flower production while the lowest 

was from the control (Table 4.6). 

At 7 WAP, 100% defoliation resulted in the highest flower production while the lowest was 

due to 25 and 75% defoliation (Table 4.6). 

At 8 and 9 WAP, the control resulted in the highest flower production. The lowest flower 

production at these growth stages was due to100% defoliation (Table 4.6). 

At 10 WAP, the 25, 50 and 75% defoliation resulted in the highest flower production while the 

lowest was due to 100% defoliation (Table 4.6). 
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4.5.1.4 SAMNUT 24 

At 6, 8 and 9 WAP, defoliation at 50% level produced the highest flower number while the 

lowest was due to 100% defoliation (Table 4.6). 

At 7 and 10 WAP, 25% defoliation resulted in higher flower production while the lowest was 

due to 100% defoliation (Table 4.6). 

4.5.1.5 Total flower 

The data showed that in groundnut variety SAMNUT 21 the highest total flower count due to 

the control was only significantly higher than the lowest due to 100% defoliation. The data 

showed that, in groundnut variety SAMNUT 22 the highest total flower count was due to the 

control which  not significantly higher than the lowest due to 100% defoliation. The 50% 

defoliation resulted in the highest total flower number in groundnut variety SAMNUT 23 

which was not significantly higher than the lowest due to the control, 25 and 75% defoliation. 

In groundnut variety SAMNUT 24 the highest total flower due to 50% defoliation was 

comparable with that due to 25% defoliation. On the other hand, the lowest total flower count 

due to 100% defoliation was similar to that due to the control and 75% defoliation (Table 4.6). 

Combined analysis of the data on flower production showed that, the highest flower production 

due to 50% defoliation was significantly higher than that due to 75 and 100% defoliation in 

groundnuts varieties. The combined analysis for varieties showed that, the highest flower 

production due to defoliation in SAMNUT 22 which was significantly higher than that of 

SAMNUT 23 and SAMNUT 24 (Table 4.7). 

4.5.2 Matured pods 

The highest number of matured pods at harvest was due to the 25% defoliation in varieties
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SAMNUT 21 and SAMNUT 24, the control and in SAMNUT 22   (Table 4.8). The lowest 

number of matured pods was due to 100% defoliation in varieties SAMNUT 21, SAMNUT 22 

and SAMNUT 23(Table 4.8). 

4.5.2.1 SAMNUT 21 

At harvest, the highest number of matured pods in groundnut variety SAMNUT 21due to 25% 

defoliation was only significantly higher than the lowest due to 100% defoliation (Table 4.8).  

4.5.2.2 SAMNUT 22 

At harvest, the lowest number of matured pods in groundnut variety SAMNUT 22 due to 100% 

defoliation was only significantly lower than the highest control (Table 4.8). 

4.5.2.3 SAMNUT 23 

At harvest, the highest number of matured pods in groundnut variety SAMNUT 23 due to 50% 

defoliation was not significantly higher than the lowest due to 100% defoliation (Table 4.8). 

4.5.2.4 SAMNUT 24 

At harvest, the highest number of matured pods in groundnut variety SAMNUT 24 due to 25% 

defoliation was not significantly higher than the lowest due to 75% defoliation (Table 4.8). 

The combined analysis on matured pods showed that, the highest number of matured pods due 

to 25% defoliation was only significantly higher than the lowest due to 100% defoliation. The 

combined analysis for varieties also revealed that, the highest number of matured pods due to 

defoliation was in SAMNUT 21 which was significantly higher than that due to SAMNUT 23 

and SAMNUT 24 (Table 4.7).  
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Table 4.8 Effect of Defoliation on the Pods and Haulms yield (g) of four groundnut varieties. 

      

Variety  Defoliation 

level (%) 

Matured 

Pods/plant 

Immature 

Pods/Plant 

Total 

pods/plant 

Haulms 

weight/plant 

 

SAMNUT 21 

 

0 

 

15.33ab 

 

4.67a 

 

20.00ab 

 

135.33ab 

 25 26.00a 7.00a 33.000a 219.22a 

 50 18.00ab 6.00a 24.00ab 203.57ab 

 75 16.33ab 7.00a 23.33ab 193.45ab 

 100 10.00b 4.67a 14.67b 87.50b 

 Mean  17.13 5.87 23.00 167.82 

 SE + 3.86 0.92 4.62 36.36 

 

SAMNUT 22 

 

0 

 

24.67a 

 

10.67a 

 

35.33a 

 

319.05a 

 25 14.00b 5.00c 19.00b 173.39bc 

 50 15.67b 6.00bc 21.67b 243.12ab 

 75 16.33b 8.00b 24.33b 240.48ab 

 100 10.00b 5.67bc 15.67b 132.74c 

 Mean  16.13 7.07 23.20 221.75 

 SE + 1.97 0.80 2.64 28.64 

 

SAMNUT 23 

 

0 

 

8.33a 

 

3.33a 

 

11.67a 

 

44.44a 

 25 7.67a 2.67a 10.33a 39.63a 

 50 10.00a 4.00a 14.00a 66.07a 

 75 8.67a 3.67a 12.33a 62.50a 

 100 6.00a 4.00a 10.00a 47.62a 

 Mean  8.13 3.53 11.67 52.05 

 SE + 1.53 0.58 1.79 7.56 

 

SAMNUT 24 

 

0 

 

10.67a 

 

3.67a 

 

13.67 

 

53.70b 

 25 16.00a 3.33a 19.33a 82.81ab 

 50 11.33a 5.00a 16.33a 116.67a 

 75 8.67a 4.00a 12.67a 57.69b 

 100 9.33a 5.00a 14.67a 54.17b 

 Mean  11.20 4.20 15.27 73.01  

 SE + 3.06 1.26 2.96 

 

14.55 

 

                              Interaction: Ns S S                         S                                            

 

Note: Means followed by the same letter(s)   in each column, under each variety are not significantly 

different (P ≥ 0.05), using DMRT. S= Significant, NS= Not Significant, WAP= Weeks After Planting 
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4.5.3 Immatured pods 

At harvest, 50 and 100% defoliation resulted in the highest number of immatured pods in 

groundnut varieties SAMNUT 23 and SAMNUT 24. On the other hand, the lowest number of 

immatured pods due to 25% defoliation was obtained in SAMNUT 22, SAMNUT 23 and 

SAMNUT 24 varieties (Table 4.8). 

4.5.3.1 SAMNUT 21 

At harvest, the highest number of immatured pods per plant due to 25 and 75% defoliation in 

variety SAMNUT 21 was not significantly higher than the control (0%) and 100% defoliation 

(Table 4.8). 

4.5.3.2 SAMNUT 22 

At harvest, the lowest number of immatured pods per plant of groundnut variety SAMNUT 22 

due to 25% defoliation was comparable to that of 50 and 100% defoliation. The highest number 

of immatured pods due to the control was significantly higher than that of the other defoliation 

(Table 4.8).  

4.5.3.3 SAMNUT 23 

At harvest, the highest  number of immatured pods per plant in groundnut variety SAMNUT 23 

due to 50 and 100% defoliation was not significantly (P≥0.05) higher than 25% defoliation 

(Table 4.8).  

4.5.3.4 SAMNUT 24 

At harvest, the highest number of immatured pods per plant in groundnut variety SAMNUT 24 

due to 50 and 100% defoliation was not significantly higher than the lowest due to 25% 
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defoliation (Table 4.8). 

The combined analysis of the data showed that, the highest number of immature pods due to 

75% defoliation was not significantly higher than the lowest due to 25% defoliation (Table 

4.7). The combined analysis for varieties showed that, the highest number of immatured pods 

due to defoliation in SAMNUT 22 which was significantly higher than that of the other 

groundnut cultivars (Table 4.7). The lowest immature pod number obtained for SAMNUT 23 

was similar to that of SAMNUT 24. 

4.5.4 Total number of pods harvested per plant 

The highest total number of pod per plant was due to 25% defoliation in varieties SAMNUT 21 

and SAMNUT 24. The lowest number of total pod per plant was due to 100% defoliation in 

varieties SAMNUT 21, SAMNUT 22 and SAMNUT 23 (Table 4.8). 

4.5.4.1 SAMNUT 21 

At harvest, the highest total pod number per plant obtained in SAMNUT 21 due to 25% 

defoliation was only significantly higher than the lowest due to 100% defoliation (Table 4.8). 

4.5.4.2 SAMNUT 22 

At harvest, the lowest total pod number per plant of groundnut variety SAMNUT 22 due to 

100% defoliation was significantly lower than the highest due to the control (Table 4.8). 

4.5.4.3 SAMNUT 23 

At harvest, the highest total pod number per plant in groundnut variety SAMNUT 23 due to 

50% defoliation was not significantly higher than the lowest due to 100% defoliation (Table 

4.8). 
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4.5.4.4 SAMNUT 24 

At harvest, the highest total pod number per plant in SAMNUT 24 due to 25% defoliation was 

not significantly higher than the lowest due to 75% defoliation (Table 4.8). 

The combined analysis of the data showed that, the highest total number of pods per plant due 

to 25% defoliation was significantly higher than the lowest due to 100% defoliation.  The 

combined analysis for varieties showed that the highest pod number per plant obtained in 

SAMNUT 22 was significantly higher than that due to SAMNUT 23 and SAMNUT 24 (Table 

4.7). 

4.5.5 Haulms 

At harvest, the highest haulms weight due to 50% defoliation was in varieties SAMNUT 23 and 

SAMNUT 24. The lowest haulm weight of groundnut was due to 100% defoliation in variety 

SAMNUT 21, SAMNUT 22 and SAMNUT 24 (Table 4.8). 

4.5.5.1 SAMNUT 21 

At harvest, the highest haulms weight of groundnut variety SAMNUT 21 due to 25% 

defoliation was significantly higher than the lowest due to 100% defoliation (Table 4.8). 

4.5.5.2 SAMNUT 22 

At harvest, the highest haulms weight in SAMNUT 22 was similar to that due to 50% and 75% 

defoliation. On the other hand, the lowest haulms weight due to 100% defoliation was similar 

to that due to 25% defoliation (Table 4.8). 

4.5.5.3 SAMNUT 23 

At harvest, the highest haulms weight in SAMNUT 23 due to 50% defoliation was not 
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significantly higher than the lowest due to 25% defoliation (table 4.8). 

4.5.5.4 SAMNUT 24 

At harvest, the highest haulms weight in SAMNUT 24 due to 50% defoliation was similar to 

that due to 25% defoliation. The lowest haulms due to control was similar to that due to 25, 75 

and 100% defoliation (Table 4.8). 

The combined analysis of the data showed that, the highest haulms weight due to 25% 

defoliation was not significantly higher than the lowest due to 100% defoliation. The combined 

analysis of the data also showed that, the highest haulms weight in SAMNUT 22 was 

significantly higher than that of the other varieties. This was followed by that of SAMNUT 21. 

The lowest haulms in SAMNUT 23 was only similar to that of SAMNUT 24 (Table 4.7). 

4.6 SEED YIELD 

4.6.1 Pods dry weight 

At harvest, the highest pods dry weight in groundnut variety SAMNUT 23 and SAMNUT 24 

was due to 50% defoliation. The lowest pods weight was due 100% defoliation in varieties 

SAMNUT 21 and SAMNUT 22 (Table 4.9). 

4.6.1.1 SAMNUT 21 

At harvest, the highest pods dry weight of groundnuts variety SAMNUT 21 due to 25% 

defoliation was not significantly higher than the lowest due to 100% defoliation (Table 4.9). 

4.6.1.2 SAMNUT 22 

At harvest, the control had the highest pod dry weight in variety SAMNUT 22. This was 

followed with that due to 50 and 75% defoliation. The lowest due to 100% defoliation was  
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Table 4.9 Effect of Defoliation on Total Pods Dry Weight, Seed Weight, Shelling Percentage 

and 100-seed weight of four Groundnut Varieties. 

 

Variety 

  

Defoliation 

level (%) 

 

Pod 

weight(g) 

 

Seed 

Weight(g) 

 

Shelling 

Percentage  

 

100-seed 

Weight (g) 

 

SAMNUT 21 

 

0 

 

13.50a 

 

8.15a 

 

61.77a 

 

45.07a 

 25 20.76a 13.06a 63.38a 44.74a 

 50 17.55a 11.30a 64.26a 42.84a 

 75 15.43a 10.29a 65.77a 42.75a 

 100 11.06a 7.58a 68.00a 44.66a 

 Mean  15.66 10.08 64.64 44.01 

 SE + 3.11 1.81 1.39 1.61 

 

SAMNUT 22 

 

0 

 

20.78a 

 

12.98a 

 

62.35a 

 

40.22a 

 25 10.51c 6.55cd 62.16a 38.70a 

 50 16.20b 9.63b 59.41a 36.23a 

 75 14.68b 8.69bc 59.13a 37.64a 

 100 9.42c 6.06d 64.12a 40.91a 

 Mean  14.32 8.78 61.43 38.74 

 SE + 0.91 0.77 0.98 2.83 

 

SAMNUT 23 

 

0 

 

5.34a 

 

3.43a 

 

64.11a 

 

36.45a 

 25 5.60a 3.79a 67.72a 40.75a 

 50 8.41a 5.25a 59.97a 38.18a 

 75 7.92a 4.18a 56.67a 42.37a 

 100 5.86a 3.51a 59.86a 34.10a 

 Mean  6.62 4.03 61.67 38.37 

 SE + 1.25 0.66 2.76 2.54 

 

SAMNUT 24 

 

0 

 

6.76a 

 

5.09ab 

 

75.10a 
 

30.68a 

 25 11.97a 8.81a 73.10a 33.89a 

 50 12.67a 8.67a 73.90a 34.74a 

 75 5.50a 3.30b 60.87b 31.09a 

 100 7.67a 5.52ab 72.63a 33.48a 

 Mean  8.91 6.28 71.12 32.78 

 SE + 2.06 

 

1.54 

 

1.44 

 

1.73 

 

                                          Interaction:  S                       Ns                     Ns                        Ns 

Note: Means followed by the same letter(s) in each column, under each variety are not significantly 

different (P ≥ 0.05), using DMRT. S= Significant, NS= Not Significant, WAP= Weeks After Planting 

similar to that due to 25% defoliation (Table 4.9). 
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4.6.1.3 SAMNUT 23 

At harvest, the highest pods dry weight due to 50% defoliation was not significantly higher 

(Table 4.9). 

4.6.1.4 SAMNUT 24 

At harvest, the highest pods weight of groundnut variety SAMNUT 24 due to 50% defoliation 

was not significantly higher than the lowest due to 75% defoliation (Table 4.9). 

The combined analysis of the data showed that, the highest pod weight due to 50% defoliation 

was significantly higher than the lowest due to 100% defoliation. The combined analysis of the 

data also showed that, the highest pods weight obtained in SAMNUT 21 was not significantly 

higher than that of SAMNUT 22. The lowest pod weight observed in SAMNUT 23 was similar 

to that of SAMNUT 24 (Table 4.9). 

4.6.2 Seeds weight 

The highest seed weight/plant due to 25% defoliation was in variety SAMNUT 21 and 

SAMNUT 24. The lowest seed weight of groundnut in varieties SAMNUT 21 and SAMNUT 

22 was due to 100% defoliation (Table 4.9). 

4.6.2.1 SAMNUT 21 

The highest seeds weight/plant of groundnut variety SAMNUT 21 due to 25% defoliation was 

not significantly higher than the lowest due 100% defoliation (Table 4.9). 

4.6.2.2 SAMNUT 22 

The highest seeds weight/plant was from the groundnut variety SAMNUT 22. This was 

followed by that due to 50 and 75% defoliation. The lowest seeds weight due to 100% 

defoliation was only similar to that due to 25% defoliation (Table 4.9).       
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  4.6.2.3 SAMNUT 23 

The lowest seeds weight/plant of groundnut variety SAMNUT 23 was not significantly lower 

than the highest due to 50% defoliation (Table 4.9). 

4.6.2.4 SAMNUT 24 

The highest seeds weight/plant of groundnut variety SAMNUT 24 due to 25% defoliation was 

only significantly higher than the lowest due to 75% defoliation (Table 4.9). 

The combined analysis of the data showed that, the highest seeds weight due to 50% defoliation 

was only significantly higher than the lowest due to 100% defoliation. The combined analysis 

of the data also showed that, the highest seed weight observed in SAMNUT 21 which was not 

significantly higher than that due to SAMNUT 22 (Table 4.7). The lowest seed weight in 

SAMNUT 23 was significantly lower than that of the other varieties. 

4.6.3 Shelling percentage 

The data showed that, defoliation generally had no significant effect in shelling percentage in 

the four groundnut varieties. The 100% defoliation had the highest shelling percentage in 

groundnut varieties SAMNUT 21 and SAMNUT 22. On the other hand, the lowest shelling 

percentage was due to 75% defoliation in varieties SAMNUT 22, SAMNUT 23 and SAMNUT 

24 (Table 4.9). 

4.6.3.1 SAMNUT 21 

The highest shelling percentage in variety SAMNUT 21 due to 100% defoliation was not 

significantly higher than the lowest due to the control (Table 4.9). 
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4.6.3.2 SAMNUT 22 

The highest shelling percentage in variety SAMNUT 22 was due to 100% defoliation was not 

significantly higher than the lowest due to 75% defoliation (Table 4.9). 

4.6.3.3 SAMNUT 23 

The highest shelling percentage in groundnut variety SAMNUT 23 due to 25% defoliation was 

not significantly higher than the lowest due to 75% defoliation (Table 4.9). 

4.6.3.4 SAMNUT 24 

The highest shelling percentage in groundnut variety SAMNUT 24 due to the control was not 

significantly higher than the lowest due to 75% defoliation (Table 4.9). 

The combined analysis of the data showed that, the highest shelling percentage due to 25% 

defoliation was significantly higher than the lowest due to 75% defoliation. The combined 

analysis of the data for varieties showed that, the lowest shelling percentage due to defoliation 

in SAMNUT 22 was significantly lower than the highest due to SAMNUT 24 (Table 4.7). 

4.6.4 100-Seeds weight 

The data showed that, leaf defoliation had no significant effect on 100-seed weight of the four 

groundnut varieties (Table 4.9). 

4.6.4.1 SAMNUT 21 

The highest 100-seeds weight from the control in variety SAMNUT 21 was not significantly 

higher than the lowest due to 75% defoliation (Table 4.9). 
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4.6.4.2 SAMNUT 22 

The highest 100-seeds weight due to 100% defoliation treatment was not significantly higher 

than the lowest due to 50% defoliation (Table 4.9). 

4.6.4.3 SAMNUT 23 

The highest 100-seeds weight of groundnut variety SAMNUT 23 due to 75% defoliation was 

not significantly higher than the lowest due to 100% defoliation (Table 4.9) 

4.6.4.4 SAMNUT 24 

The highest 100-seeds weight of groundnut variety SAMNUT 24 due to 50% defoliation was 

not significantly higher than the lowest control (Table 4.9). 

The combined analysis of the data for showed that, the highest 100-seed weight due to 25% 

defoliation was not significantly higher than the lowest due to 50% defoliation. The combined 

analysis of the data for varieties showed that, the highest 100-seed weight observed in 

SAMNUT 21 was significantly higher than that of the other varieties. The lowest 100-seed 

weight due to SAMNUT 24 was significantly lower than that of the other varieties (Table 4.7). 
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CHAPTER FIVE 

5.0 DISCUSSION 

Defoliation affect vegetative (plant height, shoot dry matter, root dry matter, root nodules and 

haulms) and yield (flower production, number of pods per plant, matured and immature pods, 

seed weight and 100-seed weight) parameters of groundnut in all the four varieties studied. 

It was observed that the 75% defoliation resulted in the highest plant height in most cases. In 

groundnut variety SAMNUT 22 plant height decreased with increase in defoliation level at 4 

and 7 WAP, but increased with increase in defoliation levels at 10 WAP. The result showed 

that, plant height increased in groundnut varieties with intensity of defoliation and being 

glaring especially at 10WAP. This increase in height could be as a result of more assimilates 

supplied to the tip meristem and leading to plant elongation. The defoliated plants have fewer 

branches compared to the non-defoliated but rather increased in height with intensity of 

defoliation. This is in agreement with the result obtained in peanut by Endan et al. (2006), who 

stated that, defoliation increased plant growth in peanut. However, this is contrary to the report 

of Ibrahim et al. (2010) which indicated that defoliation significantly reduced plant height, 

number of branches and crop growth rate, by defoliating at the vegetative and flowering stages 

in Cowpea, the decrease increased with increase in the intensity of defoliation. 

Defoliation at 25 and 50% increased the root and shoot dry weight in groundnut varieties 

SAMNUT 22 and SAMNUT 23. This was probably due to increase in nutrient uptake by 

defoliated plants which may have increase in dry matter accumulation in mild defoliated plants. 

Decio and Flavio (1997) report that there was intense recovery of leaves by plants for low 

defoliation levels but complete defoliation reduced the speed of leaf area development in 



 54 

soybean. They added that, severe defoliation may have extended the period of vegetative 

growth beyond the date it would normally stop growing.  

Defoliation at higher levels reduced root and shoot dry matter and this was apparent in all the 

four varieties. For instance, the lowest shoot dry matter was observed at 100% defoliation in 

most cases.  The reduction in root and shoot dry matter per plant due to defoliation was 

probably due to the removal of the photosynthetic apparatus which prevented the plants from 

accumulating dry matter. This result is in agreement with that of Ibrahim et al. (2010) who 

reported that, the effect of stages and intensity of defoliation on the vegetative characters prior 

to podding, suppressed the vegetative growth and altered partitioning in cowpea. Shibles et al. 

(1987) reported that, plants are affected by various manipulations that alter the source-sink ratio 

including depodding, partial or total shading of the foliage, foliage removal, light and carbon 

dioxide enrichment. Maposse and Nhempalele (2009) also reported that, there was linear 

decline in plant dry matter yield as defoliation intensity increased. Leaf removal may therefore, 

influence total dry matter production and yield through photosynthates production and 

distribution into different parts depending on the magnitude of leaf removal ( Chauhan and 

Halima, 2003; Gustafson et al., 2006;  Hossain et al., 2006). 

Mild defoliation (25%) increased root nodules in varieties SAMNUT 22 and SAMNUT 23. 

This was probably due to more allocation of nutrients to the roots of defoliated plants since 

they have fewer branches and leaves, which was able to compensate the loss quickly in mild 

defoliated plants which lead to increase in nodules formation by mild defoliated plants.  

However, Whiteman (1970) stated that, defoliation reduced weight per nodules but the number 

of nodules increased per plant in both Desmodium uncinatum and Phaseolus atropurpureus. 

The reduction in roots nodules per plant at high defoliation level in all the four varieties could 

be probably due to reduction in initiation of new nodules which may have been affected by the 
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reduction of total assimilate that was translocated to the roots of plants.  This result is in 

agreement with that of Osman et al. (1983) who reported that, defoliation reduced nodules 

formation and nitrogen fixation in „Vaginia‟ and a „Spanish‟ type peanut.  

According to Karimi and Siddique relative growth rate (RGR) decreased with increase in 

defoliation level and with the age of the plants. This was probably due to decrease in growth by 

defoliated plants since photosynthetic apparatus have been removed and increase of shading of 

leaves canopy with age which lead to decreased in plant relative growth rate. Another reason 

could be that, crop growth increased rapidly to a peak between emergence and podding and 

then declined to zero just prior to pod maturity stage. Mild defoliation level seems to increase 

shoot and root RGR in most of the varieties.  The 25 and 50% defoliation increased shoot and 

root RGR at age 4-7 and 7-10 WAP in groundnut varieties. This could be as a result of  

increase in nutrient uptake by mild defoliated plants which helped the plants to grow fast to 

compensate for the loss since the available leaves for nutrient distribution have reduced that 

could help the apical meristem and the remaining available leaves to have more nutrients which 

lead to increased in growth. The effect of defoliation on relative growth rate varies among 

varieties and this could be as a result of differences in developmental pattern and maturity 

between the varieties used in this study. Relative growth rate declined especially after 7 WAP, 

when there was sharp decline in relative growth rate in all the varieties. This is because at the 

initial stage of plant development the energy produced by existing leaves was distributed to few 

parts, but at the later stage when flower production has set in and pod setting was on, growth 

rate decreased so that more assimilates are used for flower production, pod setting and 

maturity. Similar result was obtained by Karimi and Siddique (1991) who reported that, relative 

growth rate declined throughout the growing season, and prior to pod maturity, RGR was 

negative in both old and modern Wheat cultivars. 
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General reduction in flower production in all the varieties due to defoliation was possibly due 

to the reduction in root and shoot growth  particularly at high defoliation levels. Mondal et al. 

(2011) reported that defoliation reduced flower production resulting in lower pod and seed 

yield in Mungbean. They stated that, this could be due to lesser leaf area, inability to supply 

available assimilates to the sink and thereby flower abortion appeared higher in defoliated 

plants.  

The increase in pod weight, seed weight and haulms weight in groundnut varieties was due to 

25 and 50% defoliation levels. This must have been due to increases observed earlier in root 

and shoot dry weight and flower production at 25% and 50% defoliation levels. However, at 

higher defoliation levels (75 and 100%) a decrease was observed in pod weight, seed weight 

and haulms weight in these groundnut varieties. The reduction in number of matured pods per 

plant and increase in the number of immatured pods per plant due to defoliation in groundnut 

varieties could be attributed to reduction in root and shoot growth and flower production and 

delay in maturity observed in this study.  This decrease in pods weight per plant was more 

pronounced when defoliation was complete (100 %). This reduction in weight of pods per plant 

could be due to the removal of leaves which reduced available leaf area for photosynthesis. 

Defoliation probably reduced the total assimilates supplied to the young pods. This result is in 

agreement with those obtained by Abdi et al. (2007); Mondal (2007); Barimanvandi et al. 

(2010) who reported that, the leaf is the major source of supplying assimilates to developing 

organs, young pods and seeds in crops. Mondal et al. (2011) reported that, defoliation not only 

reduced source size but also decreased total sink (flower) production resulting in lower pod and 

seed yield in Mungbean. Enyi (2008) also reported that, defoliation reduced dry weight of stem, 

pods, grains, and size of individual grain in all the four legumes crops studied. Enyi (2008) also 
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added that the adverse effect is more pronounce when defoliation was complete than when half 

of the number of leaves were removed.  

The effect of defoliation on 100-seeds weight was not significant in each of the varieties. 

However, Maposse and Nhempalele (2009)  reported that, pod number per plant, leaf protein 

concentration, grain yield and 100-seed weight were significantly reduced by defoliation in 

cowpea, 100-seed weight decreased linearly with increased in defoliation. 

The shelling percentage increased with increase in defoliation in most cases. The 25% 

defoliation increased shelling percentage in groundnut variety SAMNUT 23. Mild defoliation 

seems to increase shelling percentage in variety SAMNUT 23. The shelling percentage 

increased linearly with increased in defoliation in groundnut variety SAMNUT 21. This could 

be that defoliation uniformly increased shelling percentage and as defoliation increases shelling 

percentage increased. This could be attributed to increase in immature pods observed by 

defoliation. This result is contrary to that obtained by Panchabhavi (1986) who reported that 

complete defoliation at different stages of growth reduced shelling percentage at all growth 

stages in groundnut variety „Dh8‟. 

The findings of this study revealed that defoliation affected both vegetative and yield 

parameters of the groundnut cultivars. Therefore, the null hypotheses which state that 

defoliation does not have effect on the vegetative growth and yield parameters of groundnut 

varieties should be rejected. 
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CHAPTER SIX 

 6.0 CONCLUSION AND SUMMARY 

6.1 Conclusion  

1. In conclusion, the impact of defoliation on vegetative parameters of groundnut cultivars 

varied among varieties and with the level of defoliation. The SAMNUT 23 was found to be 

more resistance to defoliation, followed by SAMNUT 24 and then SAMNUT 21 and 

SAMNUT 22 was the most affected in terms of vegetative parameters. At 25 and 50% 

defoliation levels there was increase in vegetative and yield parameters in groundnut. 

2.  The impact of defoliation on yield parameters of groundnut cultivars also varied among 

varieties and with the level of defoliation. The SAMNUT 23 was found to be more resistance to 

defoliation, followed by SAMNUT 24 and then SAMNUT 21 and SAMNUT 22 was the most 

affected in yield parameters. At 25 and 50% defoliation levels there was increase in vegetative 

and yield parameters in groundnut. Defoliation up to 25% was not detrimental to groundnut 

varieties but up to 75% and above reduced both vegetative and yield parameters. 

6.2 Recommendations 

Based on the result obtained, the following recommendations are put forward. Since defoliation 

of groundnut varieties up to 25% from below increased yield in groundnut, therefore, 25% 

defoliation of groundnut should not bother farmers since 25% defoliation maximize yield. 

Severe defoliation should be avoided in groundnut to ensure maximum yield. Further study 

should be carried out on the seeds from defoliated plants to see the effect of defoliation on the 

oil and nutrients contain of the seeds.  

 



 59 

REFERENCES 

Abdi, S., Fayaz, M. A. and Chadimzade, M. (2007). Effect of Different Levels of Defoliation at 

Reproductive stage on Grain Yield and Oil percent of two Hybrid Sunflower. Agricultural 

Natural Resources, Science and Technology, 11:245-255. 

Akobundu, E., George, W. N., Gaye, M. and Bertelsen, M. (1998). Farm-household Analysis of 

Policies Affecting Peanut Production in Senegal. Retrieved March 20, 2013, from: 

ideas.repec.org/cgi-bin/htsearch?q=FARM-HOUSEHOLD+ANALYSIS+POLICIES+ 

AFFECTING+PEANUT+PRODUCTION+IN+SENEGAL  

Alabi, O., Olorunju, P. E., Misari, S. M. and Boye-Goni, S. R. (1993). Management of Groundnut 

foliar diseases in Samaru, Northern Nigeria. In: Ntare, W. F. and Williams, J. H. (Eds.).  

Proceedings of the Third ICRISAT Regional Groundnut Meeting for West Africa, 35-36pp. 

Anonymous (2010). Areas of Cultivation in Nigeria. In: Peanuts (Groundnuts):  Retrieved March 20, 

2013, from: bestsealservices.com/groundnuts.php  

Anonymous (2011). Report by Ultimate Guide to Business Trade and Investment in Nigeria. Business, 

Lagos, Nigeria. November,2011. P7. 

Barimanvandi, A. R., Sadaghathoor, S. and Ansari, R. (2010). Effect of Different Defoliation 

Treatments on Yield and Yield Components in Maize Cultivation of SC704. Australian Journal 

of Crop Science, 4(1):9-15. 

Begun, M., Hamid, A., Sultana, W. and Khan, M. R. (1997). Effect of Defoliation on Yield and Yield 

Contributing Characters of Mungbean in Relation to Nodal Position of seeds in Pod. 

Bangladesh Journal of Agriculture Resources, 22:43-50. 

Bhattcharjee, N. S. (1983). Losses due to Insect Pest of Soybean. Indian Journal of Entomology,1:298-

304. 

Bhatt, R. M. and Rao, N. K. S. (2003). Influence of Leaf Excision on Photosynthesis, Seed Setting and 

Yield in Okra. Indian Journal of Plant Physiology. 8:345-348. 

Biswas, M. I., Hossain, M.A. and Fakir, M. S. A. (2005). Effect of Defoliation at Vegetative Stage on 

Dry Mass Production and Yield in Cowpea. Journal of Bangladesh Agriculture University, 

3:13-20. 

Board, J. E. and Harville, B. G. (1998). Late Planted Soybean yield response to reproductive Source-

Sink Stress. Crop Science, 38:763-771. 

Boote, K J., Jones, J. W., Smerage, G. H., Berfield, C. S. and Berger, R. D. (1990). Photosynthesis of 

Peanut Canopies as Affected by Leafspot and Artificial Defoliation. Agronomy Journal, 72(2): 

247-252.  

Bortoline, P.C., Moraes, A. and Carralho, P. C. (2005). Forage and Grain Yield of White Oat under 

Grazing. Revista Brasileira-dezotecnia, 34(6): 2192-2199. 

Bourgeois, G., Boote, K. J. and Berger, R. D. (1991). Growth, Development, Yield and Seed Quality 

of „Florunner‟ Peanut affected by late spot. Peanut Science, 18(2): 137-143. 



 60 

Brajesh, S. E. R. and Sukumaran, N. P. (2001). Dry Matter Accumulation and Yield in Potato as 

affected by Defoliation. Journal of the Indian Potato Association. 28: 251-255. 

Campbell, W. V. (1978). Defoliation Studies on Peanut. Annual Report, Department of Entomology, 

North Carolina State, University, Raleigh, NC. 27625- 27695. 

Chaudhary, A. N., Latif, M. I., Haroon, U. M. and Ghulam, J. (2005). Profitability Increase in Maize 

Production through Fertilizer Management and Defoliation under Rainfed Cropping. 

International Journal of Biology and Biotechnology, 2(4): 1007- 1012. 

Chauhan, S. S. and Halima, H. (2003). Effect of Rate of Maize Leaf Defoliation at various Stages on 

grain, Stover yield components of Maize and Undersown Forage Production. Indian Journal of 

Agriculture Resources, 37(2):136-139. 

Christiansen, S., Svejcar, T. and Philips, W. A. (1998). Spring and Cattle grazing effect on 

Components and total grain yield of winter Wheat. Agronomy Journal, 81:145- 150. 

Cul-breath, A. (2002). Relationships between Foliar Disease Severity and yield in new Peanut 

Cultivars. Unpublished M.sc. Thesis, University of Georgia, College of Agricultural and 

Environmental Sciences, Florida, Marianna. U.S.A. pp.15. 

David, P. D. and Timothy, P. M. (1991). Relations Between Leaf area index and Growth 

Characteristics of „Florunner‟, „Southernrunner‟ and „Sunrunner‟ Peanut. Peanut Science,  

18(1): 30-37. 

Decio, L. G. and Flavio, M. (1997). Effect of defoliation levels on Recovery of leaf area, on yield and 

Agronomic traits of Soybeans. Unpublished M.Sc. Thesis, Caixa postal CEP86001-970 

Londrina, PR, Brazil, pp.15.  

Dewaele, D. and Swanevelder, C. J. (2001). Groundnut (Arachis hypogea L.). In: Reamakers, R. H. 

(Ed.) Crop Production in Tropical Africa, Directorate General for International Co-operation 

(DGTC), Brussel, Belgium. Pp. 747- 763.   

Diego, A., Schank D. S. C. and Woffold, D. S. (1995). Defoliation Effects and Seed Yield Components 

in Pearl Millet and Elephant Grass Hybrid. Agronomy Journal, 87:56-62. 

Dungan, G. H. and Woodworth, C. M. (1970). Loss Resulting from Pulling Leaves with the Tassels in 

Detaselling Corn. Journal of the American Society of Agronomist, 31: 872-875. 

Egharveba, P. N., Horrocks, R. D. and Zuber, M. S. (1976). Dry Matter Accumulation in Maize in 

Response to Defoliation . Agronomy Journal, 68: 40-43. 

El-Douby, K. A., Ali, E. A., Toaima, S. E. A. and Abdel-Aziz, A. M. (2001). Effect of Nitrogen 

fertilizer, defoliation and plant density on  Maize grain yield. Egypt Journal of Agricultural 

Resources, 79(3): 969-982. 

Endan, J. B., Young, J. H. and Awal, M. A. (2006). Effect of Hand Defoliation on Peanut Growth. 

Asian Journal of Plant Sciences, 5(2): 281- 286. 



 61 

Enyi, A. B. C. (1975). Effect of Defoliation on Growth and Yield in Groundnut (Arachis hypogea), 

Cowpea (Vigna unguiculata), Soybean (Glycine max) and Greengram (Vigna aureaus). Annal 

of Applied Biology, 79:55- 66.   

Enyi, A. B. C. (2008). Effect of Defoliation on Growth and Yield in Groundnut (Arachis hypogea), 

Cowpea (Vigna unguiculata), Soybean (Glycine max ) and Green gram (Vigna aureus). Annal 

of Applied Biology, 79(1): 55-66. 

Forrest, W., Nutter, J., Robert, H. and Littre, L. L. (1996). Relationship Between defoliation, canopy 

reflectance and pod yield in the Peanut-Late leafspot pathosystem. Crop Protection, 15(2): 135-

142. 

George, K. S., Light, W. I. S. G. and Gair, R. (2007). The effects of Artificial defoliation of Pea plants 

on the yield of Shelled Peas. Plant Pathology. 11(2): 73-80. 

Girei, A. A., Duana, Y. and Dire, B. (2013). An Economic Analysis of Groundnut (Arachis hypogaea 

L.) Production in Hong Local Government Area of Adamawa State, Nigeria. Journal of 

Agricultural Crop Research 1(6):84-89. 

Gustafson, T. C., Knezevic, S. Z., Hunt, H. E. and Lindquist, J. L. (2006). Stimulated Insect 

Defoliation and duration of weed Interference Affected Soybean Growth. Weed Science. 

54:735-742. 

Gustavo, G. S., Milena, E. M. and Agustin, A. G. (2007). Increasing Defoliation frequency Constrains 

Regrowth of the Forage Legume. Plant and Soil, 343(1): 261-272 

Hanway, J. J. (1969). Defoliation effects on different Corn (Zea mays L.) hybrids as influenced by 

plant population and Stage of development. Journal of Agronomy, 61: 534-538. 

Hassan, H. (2003). Effect of defoliation on yield components of maize and under sown forage. 

Tropical Agriculture, 18(1): 5-7.  

Hicks, D. R., Nelson, W.  W. and Ford, J. H. (1977). Defoliation Effects on Corn hybrids adapted to 

the Northern Corn belt. Journal of Agronomy, 69: 387-390. 

Hoffmann, W. A. and Poorter, H. (2002). Avoiding Bias in Calculation of Relative Growth Rate. 

Annal of Botany, 90(1):37-42. 

Hommones, R. O. (1994). Origin and History of Groundnut, In : Smatt, J. (Ed.). The Groundnut Crop: 

A Scientific Basis for Improvement. Chapman Hall ,New York. pp: 56-78.  

Hossain, M. A., Haque, M. A., Chowdhury, S. and Fakir, M. S. A. (2006). Effect of Defoliation on 

Morphological Characters, dry mass Production and seed yield in Cowpea. Journal of 

Bangladesh Society of Agricultural Science Technology, 3:197-200. 

Ibrahim, I., Auwalu, B. M. and Udom, G. N. (2010). Effect of Stages and Intensity of Defoliation on 

the Performance of Vegetable Cowpea (Vigna unguiculata (L.) Walp). World Journal of 

Agricultural Sciences, 6(4):460-465. 

Idama, A. (2000). Perceptiveness on Industrialization of Adamawa State. Paracletes Publishers, Yola, 

Nigeria. Pp: 15-33. 



 62 

Ihejirika, G. O., Ibeawuchi, I. I. and Ogbedeh, K. O. (2008). Assessment of Planting Technique and 

Planting Density on Insects Damage, Defoliation and Pod-rot of groundnut. Life Science 

Journal, 5(2):58-62. 

James, P. M., Roderick, L. R. and Dariusz, P. M. (2005). Impact of Defoliation on Herbage and Seed 

Production of Strophostyles helvula and S. leiosperma. Native Plants Journal, 6(2): 123- 130. 

Juenger, T. and Bergelson, J. (1997). Pollen and Resource Limitation of Compensation to hebivory in 

Scarlet gilia Ipomopsis aggresation. Ecology, 78: 1684-1695.  

Karimi, M. M. and Siddique, K. H. M. (1991). Crop Growth and Relative Growth Rate of Old and 

Modern Wheat Cultivars. Australian Journal of Agricultural Resources, 42:13-20. 

Kalton, R. R., Weber, C. R. and Eldredge, J. C. (1979). The effect of Injury Stimulating hail Damage 

to Soybean. Lowa Agricultural Experiment of State Resources. Bulletin, pp359. 

Karadogan, T. and Akgun, I. (2009). Effect of leaf Removal on Sunflower Yield and Yield 

Components and Some Quality Characters. Turkish Journal of Field Crops, 14(2): 45-54. 

Khan, N. A. and Lone, P. M. (2005). Effects of early and late Season Defoliation on Photosynthesis, 

Growth and Yield of Mustard (Brassica juncea L.). Brazilian Journal of Plant Physiology, 

17(1): 1677-1683. 

Kurtakoti, B. (2001). Influence of Source to Sink Relationship on Seed yield and Quality in Soybean 

(Glycine max (L.) Merrill). M.Sc.(Agric.) Thesis, University of Agricultural Science; Dharwad 

(India).   

Lauer, J. G., Roth, G. W. and Bertram, M. G. (2004). Impact of Defoliation on Corn Forage Yield. 

Agronomy Journal, 96: 1459-1463. 

Malgwi, A. M. and Onu, J. I. (2004). Insect Pest of Cowpea and Groundnut in Girei Local Government 

Area, Adamawa State. Nigeria. Journal of Entomology, 21:137-151. 

Maposse, I. C. and Nhempalele, V. V. (2009). Performance of Cowpea Varieties Under Different 

Defoliation Regimes for multiple uses. African Crop Science Conference Proceeding. 9: 279-

281. 

Meyer, G. A. (1998). Pattern of Defoliation and its effect on Photosynthesis and Growth of Groundnut. 

Fuctional Ecology, 12: 270-279. 

Misari, S.M., Harkness, C. and Fowler, M. (1980). Groundnut Production, Utilization, Research 

Problems And Further Research In Nigeria: International Workshop On Groundnut, 

Patancheru, India, pp: 264-273. 

 Mondal, M. M. A. (2007). A study of Source-sink Relationship in Mungbean. Ph.D. Thesis. 

Department of Crop Botany, Bangladesh Agriculture University, Mymensingh, 

Bangladesh.pp97. 

Mondal, M. M. A., Sulaiman, M. A. F., Ismail, M. R. and Ashrafuzzaman, M. (2011). Effect of 

defoliation on growth, reproductive characters and yield in Mungbean (Vigna radiata (L.) 

Wilczek). Australian Journal of Crop Science, 5(8): 987-992. 



 63 

Msrivani, J. (2009). Climate Requirement for Groundnut Cultivation. Retrieved February19, 2011, 

from  http://vasatt.icrisat.org/?q-node/811  

Muralidhar, R. M. (1990). Studies on Source and Sink limitations on Pod and Productivity in 

Determinate Variety of Field Bean (Lablab purpureus (L.) Sweet) cv. ha-3. M.Sc. (Agric.) 

Thesis, University of Agricultural Science, Bangalore (Indian).  

NAERLS (National Agricultural Extension and Research Liaison Services (2006). Groundnut 

Production in Nigeria. NAERLS Extension Bulletin, No.2, A.B.U, Zaria, Nigeria, pp. 1 – 30. 

 Nabi, K. J., Afshin, S.,Tooraj, M. and Tooraj, J. (2012). Effect of leaf Defoliation on Some 

Agrochemical Traits of Corn. World Applied Sciences Journal. 20(4): 548-548. 

National Peanut Council (NPC) (1990). Peanut Industry Guide 1990-1991. The Peanut Farmer, 

26(8):270 

National Peanut Council (NPC) (2002). Raw Material Research and Development Council (RMRDC) 

2002. Industrial Crops, RMRDC, Aguiyi Ironsi Street, Maitama District, Garki, Abuja, Nigeria. 

Natural Resources Institute (NRI) (1996). A Guide to Insects pests of Nigeria crops. Identification, 

Biology and Control. University of Agriculture, Acharya NG Ranya; International Crops 

Research Institute for Semi-arid Tropical (ICRISAT), India. Pp.190-196. 

National Crop Insurance Services (1998). Corn loss adjustment handbook. National Crop Insurance 

Services, Overland park KS., University of Agricultural Resources, Wisconsin, U.S.A. 

Neisenbaun, R. A. (1996). Linking herbivory and Pollination: defoliation and Selective Fruit Abortion 

in Lindera benzoin. Ecology. 77: 2324-2331. 

Nyval, R. F. (1989). A Handbook of Field Crop Diseases, Second Edition. New York: Van Nostrand 

Reinland. pp. 31-321. 

Obeso, J. R. (1993). Does defoliation affect Reproductive output in herbaceous perennials and woody 

plants in different ways?. Functional Ecology, 7: 150-155. 

Olawale, J. O., Hassan, A. B., Mohammed, A. and Obajulu, O. (2004). Design of a Combine 

Groundnut Roaster and Oil Expeller Machine. International Journal of Science and 

Engineering Investigations, 3(26): 2251-8843. 

Osman, A. K., Wynne, J. C., Elkan, G. H. and Schneeweis, T. J. (1983). Effect of Leaf Removal on 

Symbiotic Nitrogen fixation in Peanut. Peanut Science. 10(2): 107-110.   

Othman, W. M., Asher, C. J. and Wilson, G. L. (1992). The effects of Defoliation, Flower Removal, 

Applied Nitrogen and Partial Nodules Removal on Nitrogen Fixation and Regrowth of  Phasey 

bean. Proceeding of the 2
nd

 Australian Agronomy Conference, 1982, Rivernia College of 

Advance Education, Wagga, New South Wales. Pp 23-35.  

 Panchabhavi, K. S., and Nethradhaniraj, C. R., Yelishetty, S. and Kulkarni, G. K. (1986). Effect of 

Artificial Defoliation on pod Yield in Groundnut. Indian Journal of Agricultural Science, 

56(12): 855- 857.                   

http://vasatt.icrisat.org/?q-node/811


 64 

Pandey, R. K. and Sight, V. B. (1984). Influence of Source and Sink Size on Growth and Seed Yield of 

Mungbean (Vigna radiata). Legume Resources, 7:27-36. 

Pandya, R. B. (1975). Effect of Defoliation in Relation to Forage and Seed yield in Raya. Indian 

Journal of Plant Physiology, 18: 56-59. 

Pauli, A. W. and Laude, H. H. (1959). Protein and Carbohydrate Relationships in Winter Wheat as 

Influence by Mechanical Injury. Agronomy Journal, 51:55-57. 

Pauli, A. W. and Sticker, F. C. (1961). Leaf Removal in Grain Sorghum 2: Trends in dry matter, 

Carbohydrates and nitrogen following Defoliation. Journal of Agronomy, 53:102-104. 

Pereira, A. S. R. (1978). Effect of leaf removal on yield components in Sunflower. Netherland Journal 

of Agricultural Science, 26:133-144. 

Prasad, P. V. V., Kakani, V. G. and Upadhyaya, H. D. (2010). Growth and production of Groundnut. 

In: Verheye, W. H. (Ed.). Soils, Plant Growth and Crop Production.  In Encyclopedia of Life 

Support Systems (EOLSS), develop under the Auspies of the UNESCO, Eolss, Oxford U.K, 

pp.1-26. Retrieved February19, 2011, from http://www.eolss.net 

Rahman, S. A., Ibrahim, U. and Ajayi, F. A. (2008). Effect of Defoliation  at Different Stages on Yield 

and profitability of Cowpea. Electron Journal of Environmental Agriculture and Food 

Chemical, 7(9): 3248-3254. 

Reddy, T.Y., Reddy, V.R. and Anbumozhi, V. (2003). Physiological responses of  groundnut (Arachis 

hypogea L.) to drought stress and its amelioration: a  critical review. Plant Growth 

Regulation, 41:75-88. 

Russel, W. J. (1968). Effect of Defoliation Treatments at various Stages of Plant Development and row 

Spacing on Corn Production. Disease Abstract, 28(2): 44-48.  

Sagoe, R. and Ankomah, A. (2000). An Analysis of the Growth and yield of Cocoyam (Xanthosoma 

spp.) under different levels of Defoliation. African Journal of Root and Tuber Crops, 4(1):37-

42 

Saj, S., Mikola, J. and Eklund, F. (2008). Legume Defoliation Affects Rhizosphere Decomposers, But 

not the uptake of Organic Matter (Nitrogen) by a neighbouring grass. Plant and Soil, 311(1): 

141-149. 

Salako, E. A. (1987). Summary of Terminal Report on Groundnut Pathology trials 1980-1986. 

Legumes and Oilseeds Research Progamme, Cropping Scheme Meeting 1987. Institute for 

Agricultural Research, Ahmadu Bello University, Samaru; Zaria, Nigeria. 

Samaila, A. E., and Malgwi, A. M. (2012). Biology of the Groundnut sucking Bug (Rhyparochromus 

litoralis Dist.) (Heteroptera: Lygaeidae) on Groundnut in Yola, Adamawa State, Nigeria. 

Journal of Agriculture and Veterinary Science, 1(6):53-57. 

Santos, R. B. and Sutton, B. G. (1983). Effect of Defoliation on the Reproduction Development of the 

Peanut. Australian Journal of Agriculture Resources, 34: 527-535. 

Shankarappa, T., Robert, E. R. and Virginia, N. (2003). World Geography of Groundnut Distribution 

Use and Trade. Retrieved January 20, 2015, from www.ISEI.com 

http://www.eolss.net/


 65 

Shibles, R. J., Secor, J. and Ford, M. D. (1987). Carbon Assimilation and Metabolism. Agronomy 

Journal, 16(2):535-588. 

Shokes, F. M. and Cul-breath, A. K. (1990). Early and late leaf Spots. In: Kokalis-Burell, N., Porter D. 

M., Rodriguez-Kabana, R., Smith D. H., Subrahmanyam, P. (Eds.). Compendium of Peanut 

Diseases. 2
nd

 Edition. APS Press, St. Paul: pp.17-20. 

Stephenson, A. G. (1984). The Regulations of maternal investment in an indeterminate flowering plant 

(Lotus corniculatus). Ecology, 65:113- 121. 

Subrahamanyan, P., Mehan, V. K., Nevill, D. J. and MacDonald, D. (1980). Research on Fungal 

Disease of Groundnut ICRIAST. Proceeding of an International Workshop on Groundnut, pp: 

193-198, ICRISAT, Patancheru, A. P. India. 

Tarawali, G., Mohamed, S. M. A. and Chionuma, P. C. (1995). The Effect of Frequency of Defoliation 

on the Productivity of Selected Forage Legumes (Stylosanthus hamata, S. capitata and 

Centrosema pascuorum) in the Sub-humid Zone of Nigeria. Experimental Agriculture, 

31(1):13-19. 

Taru, V. B., Kyagya, I. Z. Mshelia, S. I. and Adebayo, E. F. (2008). Economic Efficiency of Resource 

Use in Groundnut Production in Adamawa State of Nigeria. World Journal of Agricultural 

Sciences, 4(S): 896-900. 

Taru, V.B., Kygya, I. Z. and Mshelia, S. I. (2012). Profitability of groundnut production in Michika 

Local Government area of Adamawa State, Nigeria. Journal of Agricultural Science, 1(1): 25-

29.  

Todd, B. (2008). Current Peanut Situation and Production Update. Texas Agrilife Extension Service, 

2(1):1-4. 

Tulio, B. M., Robert, K. D. P., Courtney, L. D. and David, K. W. (2007). Photosynthetic Responses of 

Wheat (Triticum aestivum L.) to Defoliation Patterns on individual leaves. Environmental 

Entomology, 36(3): 602- 608. 

Turner, J. W. (1982). Effect of Defoliation on Yield of Peanuts (Arachis hypogea). Queensland 

Journal of Animal Science, 39: 183- 185. 

Vallius, E. and Salonen, V. (2000). Effect of Defoliation on Male and Female Reproductive Traits of a 

Perennial Orchid, (Dactylorhiza maculate). Functional Ecology, 14(6): 668-674. 

Vasilas, B. L. and Seif, R. D. (1985). Pre-anthesis Defoliation effects on Six Corn Inbreds. Journal of 

Agriculture, 77: 831-835. 

Verma, R., Awasthi, A. K. and Choundhary, B. S. (1992). Effect of Artificial Defoliation on Plant 

Growth and Seed weight of Soybean (Glycine max L.). Indian Journal of Agricultural Science, 

62: 290-292. 

Waliyar, F., Adamon, M. and Traore, A. (2000). Rational use of Fungicide Applications to Maximize 

Peanut Yield under foliar Disease Pressure in West Africa. Plant Disease. 84: 1203-1211. 

Weiss, E.A. (2000). Oilseed Crops. London. In: Willey, A. (Ed.). Requirement for groundnut growth.  

Blackwell Science. Pp.384. 



 66 

Williams, J. H., Willson, J. H. H. and Bate, G. C. (1976). The Influence of Defoliation and Pod 

Removal on Growth and dry Matter distribution in Groundnuts (Arachis hypogaea L. cv. 

Mukuhired). Rhodesia Journal of Agriculture Resources. 14:114-117. 

Wilkerson, G. G., Jones, J. W. and Poes, S. L. (1984). Effect of Defoliation on Peanut Plant Growth. 

Journal of Crop Science. 24(3): 526-531. 

Whiteman P. C. (1970). Seasonal Changes in Growth and Nodulation of Perennial Tropical Pasture 

Legumes in the Field. 2: Effects of Controlled Defoliation levels on Nodulation of Desmoctium 

ucinatum and Phaseolus atropurpureus. Australian Journal of Agriculture Research. 21(2): 

207- 214.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 67 

APPENDIX 

METEOROLOGICAL DATA 

The meteorological data collected at institute for Agricultural Research, Samaru, Ahmadu 

Bello University, Zaria which included percentage Relative humidity, Air temperature, Wind 

speed, Sunshine and total Rainfall are presented in Appendix 1 

                

                  

 

Appendix 1: Samaru Daily Weather 

Report March to August, 2013 

    

       
WIND TOTAL 

  

% RELATIVE 

HUMIDITY 

AIR 

TEMPERATURE 

(0C) SUNSHINE 
SPD 
(km/day) RAINFALL 

MONTH DATE     10 a.m    4 p.m     Max          Min HOURS Average (mm) 

3 1 48 9 40 23 8.1 118.38 

 3 2 40 12 40 24 8.4 106.93 

 3 3 33 10 40 21 7.5 125.39 

 3 4 47 12 40 23 8.7 111.89 

 3 5 39 17 40 24 8.7 115.34 

 3 6 17 5 41 20 9.2 102.65 

 3 7 26 5 41 22 9.1 118.17 

 3 8 45 5 40 21 7.8 92.93 

 3 9 41 7 41 19 6.8 110.19 

 3 10 45 7 38 21 8.5 79.31 

 3 11 25 9 39 21 7.5 112.11 

 3 12 51 9 40 22 6.6 81.87 

 3 13 44 16 39 22 7.7 95.21 

 3 14 44 19 39 22 5 66.92 

 3 15 13 21 41 22 5.4 103.96 

 3 16 53 17 38 22 6.3 68.48 

 3 17 11 26 39 21 7.7 94.9 

 3 18 13 12 39 21 7.8 102.78 

 3 19 9 7 40 22 8.9 111.12 

 3 20 32 9 40 21 8.3 89.95 

 3 21 9 12 39 21 8.3 118.43 

 3 22 51 14 40 24 6.9 101.23 

 3 23 48 14 39 23 6.4 110.08 

 3 24 49 14 39 26 8.2 85.47 

 3 25 46 34 40 25 7.8 123.1 

 3 26 52 14 40 24 6.6 136.39 
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3 27 53 14 40 26 7.6 159.66 

 3 28 50 22 37 26 5.3 191.58 

 3 29 55 26 37 25 9.3 228.04 

 3 30 43 28 34 26 6.8 249.69 

 3 31 50 27 38 26 9.2 153.36 

 4 1 50 24 40 24 9.2 121.2 

 4 2 40 24 40 24 8.8 134.42 

 4 3 53 25 40 25 8.8 165.74 

 4 4 41 27 39 27 6.6 107.2 

 4 5 46 23 40 23 9.2 122.8 

 4 6 53 28 41 28 8.3 165.22 

 4 7 50 27 40 27 5.2 169.28 

 4 8 58 24 38 24 6.4 155.07 

 4 9 57 26 36 26 4.2 202.53 

 4 10 52 25 38 25 7.8 151.28 

 4 11 49 25 40 25 8.4 102.51 

 4 12 42 25 40 25 9.4 118.06 

 4 13 55 25 39 25 4.9 104.31 

 4 14 50 25 38 25 6.6 119.56 

 4 15 50 25 38 25 9 114.34 

 4 16 49 25 39 25 6.8 139.26 

 4 17 58 27 35 27 4.8 209.74 

 4 18 55 25 39 25 7.7 158.73 

 4 19 47 26 35 26 6.9 174.32 

 4 20 66 22 33 22 1.6 129.08 

 4 21 62 23 35 23 3.7 169.7 

 4 22 67 23 30 23 6.3 121.2 

 4 23 61 24 35 24 6.4 128.51 

 4 24 58 25 37 25 7.5 103.99 

 4 25 87 24 34 24 6.2 110.23 

 4 26 26 23 39 23 9.7 173.94 

 4 27 20 26 39 26 8.1 199.37 

 4 28 68 23 33 23 8.4 134.64 

 4 29 55 24 36 24 8 122.75 

 4 30 63 25 38 25 7.7 161.97 

 5 1 71 44 37 24 9.3 204.76 

 5 2 55 44 38 25 9.4 183.92 

 5 3 60 39 37 26 6.9 206.82 

 5 4 67 45 33 27 8.6 189.99 

 5 5 46 63 38 24 7.8 199.74 

 5 6 77 41 36 27 5 167.07 

 5 7 62 53 37 24 8.2 233.5 

 5 8 64 48 34 26 4.9 210.85 

 5 9 67 51 35 23 6 162.53 

 



 69 

5 10 65 49 37 26 8.7 174.38 

 5 11 60 50 36 24 9.8 167.32 

 5 12 62 48 37 25 8.4 119.78 

 5 13 73 89 35 26 5 86.55 

 5 14 68 53 36 25 7.4 164.05 

 5 15 58 58 38 25 8.4 170.36 

 5 16 58 46 38 25 9.3 177.79 

 5 17 62 37 37 26 6.6 210.11 

 5 18 63 48 36 25 8.2 173.63 

 5 19 58 41 39 25 8.3 192.37 

 5 20 64 44 37 27 8.6 235.48 

 5 21 65 45 36 26 9 192.93 

 5 22 71 54 34 22 8.1 248.58 

 5 23 69 60 30 25 9.5 290.98 

 5 24 55 57 36 23 8.1 245.08 

 5 25 69 45 36 26 8.2 165.74 

 5 26 66 50 30 25 5.7 140.45 

 5 27 72 44 30 21 5.2 181.31 

 5 28 76 62 32 25 7.1 208.86 

 5 29 61 62 34 24 5.8 146.62 

 5 30 71 48 33 25 8.4 200.95 

 5 31 69 59 35 24 9.9 205.95 

 6 1 63 53 33 25 9 173.51 

 6 2 49 64 34 23 8.6 211.92 

 6 3 68 58 34 23 SRS 279.63 

 6 4 66 57 34 25 

 

267.04 

 6 5 68 57 31 23 

 

208.44 4.5 

6 6 72 56 31 23 

 

191.19 

 6 7 59 49 32 20 

 

170.47 

 6 8 54 55 33 25 

 

235.53 

 6 9 73 65 33 25 

 

213.28 

 6 10 76 63 34 23 

 

161.08 

 6 11 66 57 37 24 

 

208.33 

 6 12 68 50 33 24 

 

255.23 

 6 13 67 54 33 25 

 

250.75 

 6 14 78 48 33 22 

 

193.57 

 6 15 67 58 33 21 

 

156.33 

 6 16 57 61 35 23 

 

176.47 

 6 17 79 64 32 22 

 

184.57 26 

6 18 69 69 32 23 

 

227.32 

 6 19 74 65 33 24 

 

282.15 1.7 

6 20 69 58 33 23 

 

240.93 

 6 21 74 58 34 24 

 

217.63 

 6 22 63 53 29 25 

 

199.64 
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6 23 65 60 29 24 

 

195.02 

 6 24 68 67 29 23 

 

155.02 

 6 25 72 70 32 23 

 

161.21 33 

6 26 66 52 33 25 

 

144.88 

 6 27 83 64 32 22 

 

156.83 8.6 

6 28 88 66 28 22 

 

152.03 

 6 29 100 81 29 20 

 

90.78 

 6 30 68 74 38 22 

 

127.53 

 7 1 64 63 33 23 

 

251.21 

 7 2 75 68 31 22 

 

165.82 

 7 3 64 65 33 23 

 

165.82 

 7 4 70 64 32 23 

 

162.42 4.4 

7 5 77 53 31 21 

 

121.53 

 7 6 78 68 32 22 

 

126.62 

 7 7 85 68 27 21 

 

155.41 12.5 

7 8 81 86 30 22 

 

109.75 

 7 9 84 64 29 21 

 

114.09 

 7 10 81 60 31 20 

 

131.02 

 7 11 65 59 33 23 

 

127.52 6.5 

7 12 99 53 29 21 

 

178.01 2.4 

7 13 68 69 32 22 

 

146.87 

 7 14 78 68 31 23 

 

164.04 

 7 15 83 65 31 23 

 

122.41 

 7 16 79 65 31 25 

 

193.06 

 7 17 79 67 32 23 8.7 139.13 

 7 18 86 70 29 21 6.4 149.39 

 7 19 83 66 29 24 7.3 158.31 

 7 20 88 73 28 21 3.8 104.28 

 7 21 80 81 29 22 6.5 143.64 

 7 22 76 70 32 24 1.7 141.12 

 7 23 79 64 33 24 5.5 176.02 2.4 

7 24 81 68 30 22 8.7 170.14 38.3 

7 25 82 77 30 24 6.2 212.88 

 7 26 79 65 29 20 4.6 201.59 

 7 27 88 72 31 24 6.5 166.19 

 7 28 98 62 28 23 0.8 193.06 

 7 29 82 85 30 23 6.9 182.06 

 7 30 92 71 31 24 2 192.88 

 7 31 77 68 31 21 9.5 148.42 

 8 1 81 62 30 24 5.7 195.08 

 8 2 86 69 28 23 5.2 192.17 4.9 

8 3 71 72 30 23 5.1 159.68 

 8 4 87 67 31 23 7.8 149.2 23 

8 5 86 66 26 23 4.5 211.5 
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8 6 87 69 32 23 0 159.11 

 8 7 79 86 30 23 6.7 177.76 

 8 8 87 63 32 22 5.2 162.36 

 8 9 80 68 30 23 1.1 148.93 

 8 10 77 67 30 21 8.9 178.43 

 8 11 89 69 30 20 2.6 189.59 7 

8 12 78 72 28 20 4.7 128.7 7.4 

8 13 86 69 30 22 1.3 141.7 

 8 14 92 79 25 22 4.2 166.58 23.4 

8 15 87 68 29 22 0.2 194.17 

 8 16 85 81 30 23 4.2 146.93 

 8 17 96 84 28 23 2.4 147.79 

 8 18 83 77 32 22 1.8 77.24 

 8 19 99 78 25 23 5.7 124.86 

 8 20 86 72 28 22 1.9 108.08 

 8 21 79 90 31 22 2.6 169.61 

 8 22 81 81 30 23 7.4 144.39 

 8 23 81 73 28 22 7.4 150.54 

 8 24 77 71 30 24 0 134.42 15.7 

8 25 86 75 29 20 6.3 99.95 29.6 

8 26 85 75 31 23 3.5 78.38 56 

8 27 85 75 31 23 6.9 70.19 

 8 28 77 74 30 22 4.5 109.09 

 8 29 79 72 30 23 6.6 174.58 

 8 30 78 69 33 23 8.1 128.04 

 8 31 78 62 30 23 7.2 130.82 
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PLANTS HARVESTED 

The number of plants/plot at harvest is presented in Appendix 2 

Appendix 2: Number of plants at harvested. 

Variety Defoliation level (%) Number of plants 

SAMNUT 21 0 9.33a 

 25 8.33ab 

 50 7.00b 

 75 7.33ab 

 100 7.67ab 

 Mean  7.93 

 SE + 0.60 

SAMNUT 22 0 7.67a 

 25 8.33a 

 50 7.33a 

 75 7.67a 

 100 7.67a 

 Mean  7.73 

 SE + 0.85 

SAMNUT 23 0 9.67a 

 25 9.33a 

 50 7.33b 

 75 7.33b 

 100 7.33b 

 Mean  8.20 

 SE + 0.30 

SAMNUT 24 0 8.67a 

 25 7.67ab 

 50 6.00b 

 75 9.00a 

 100 7.67ab 

 Mean  7.80 

 SE + 0.66 
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Table 4.1 Physical and chemical Parameters of the Soil used for the Experiment. 

 

Soil Parameters Value 

  

pH in H2O  

pH in 0.01mCaCl2 

6.90 

6.30 

Organic carbon (%)  0.450 

Percentage Available Phosphorus  (ppm) 21.00 

Total Nitrogen (%) 0.140 

Exchange Bases (Cmol/kg)                                          

                            Ca 3.40      

                            Mg        0.46      

                            K         0.30     

                            Na 0.42     

                            H+Al       0.60         

                            CaC 6.00 

Particles sizes (%)   

                            Clay                       12 

                           Silt 18 

                          Sand 70 

Textured Class Sandy – Loam. 

 

 


