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ABSTRACT 

Jatropha curcas L. is one of the biofuel plants that can grow on degraded lands for 

rehabilitation the soil and to increase biodiversity.Its oil can also be used as a substitute for 

fossil fuel that causes high environmental pollution and is useful to ease energy scarcity 

pressure. It grows on degraded land with lower efficiency. For better growth results treatments 

with appropriate amount of nutrient is needed. Though it had been known it gives different 

response on different climatic and soil conditions its nutrient requirements are not known. 

Therefore, this study evaluates the growth performance of the plant by studying its nutritional 

requirement on degraded land for its efficient growth response. Field experiments were 

conducted to analyze its growth response to organic and inorganic fertilizers on degraded land. 

The experiment had been done on degraded land rehabilitation plantation pilot project in Nifas 

Silk Lafto sub city (NSLSC) Addis Ababa City Administration Environmental Protection 

Authority (AAEPA) on seedlings at the age of nine month after plantation. The selected and 

plotted 90 samples seedlings of Jatropha curcas L. were treated with N (60 and 50 g/plant), P 

(80 and 100 g/plant), K (75 and 60 g/plant), CM (4 kg/plant and 2kg/plant), C (2 kg/plant and 

1kg/plant) and BGS (3 kg/plant and 1.5 kg/plant) under normal climatic and Soil 

physicochemical conditions which were considered prior than the treatments. Different 

morphological growth parameters such as Height of the plant (Ht), Collar diameter (Cd), 

canopy height (CaH), canopy diameter (CaD), primary branch (PBr), secondary branch (SBr) 

and Leaf area per plant (LA) were measured to observe the impact the nutrients on growth. The 

above growth parameters were measured and collected for six consecutive months. The collected 

and cleaned data were analyzed by Anova, Manova and independent T test. The result shows all 

the growth parameters are in increasing trend for both organic and inorganic fertilizer 

applications. The results also revealed that the lowest  N level (50 g N/plant ) was more 

successful for rising most of the studied traits i.e. height, collar diameter, canopy height and leaf 

area of the plant except canopy diameter. Application of P80K75 recorded significantly higher 

height, canopy height, canopy diameter, and collar diameter. Among all the treatments combined 

effect of C and BS is the best treatment that enhanced all growth parameters. According to the 

results from the study growth of Jatropha curcas L. on degraded land is determined by fertilizer 

application. Key words: organic fertilizer, inorganic fertilizer, Jatropha, growth 
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1. INTRODUCTION  

1.1. Background  

Jatropha curcas L. i s one of  t he most know n t ypes of  euphorbiaceous s pecies. I t is m ore 

advantageous to grow on dry and degraded areas than other plants due to its potential to tolerate 

drought and stressful condition (Sahoo et al., 2009; Puttenet al, 2010; and Soukvilay, 2012) and 

its perceived ability to grow in semi-arid regions in nutrient deficient conditions and lit tle care 

(Openshaw, 2000; and FAO, 2010). 

In Ethiopia, development of the infrastructure together with the increases in national income has 

exacerbated t he d emand f or f uel. To m eet i ts en ergy r equirements t he co untry needs v arious 

sources of  e nergy. P etroleum i s t he one w ith r elatively hi gher c onsumption r ate f rom t he no n 

renewable e nergy so urces. H owever t he i mport p rice o f p etroleum fuel ex ceeded i ts an nual 

export earnings, thus resulting in a negative balance of trade (MME, 2007). On the other hand, in 

order to achieve accelerated and sustained development that the country has planned in the five-

year development period (2004/05 to 2009/10) a reliable and renewable modern energy supply is 

vital (H ilawe Lakew and Y ohannes Shiferaw, 2008) . Renewable e nergy i s a n i mportant 

contributor in  mitigating climate c hange, w ith a  vi ew of  a ssisting d eveloping c ountries i n 

achieving s ustainable development a nd e nabling i ndustrialized c ountries t o f ulfill t heir 

quantitative emission t argets (UNFCC, 1997) . As a  result b iofuels get great a ttention t o fu lfill 

energy demand of fuel importer countries such as Ethiopia. 

Ethiopia imports fuel on average at the cost of 768 million USD per annum and constituting77 % 

of its total export earnings. Jatropha  curcas L. and castor oil cost is estimated from 0.45 to 0.76 

USD p er li ter in th e country. W ith th e p articipation o f 1 .25 m illion f armers in  b iodiesel 

production pr ogram t he i mport of  1 bi llion l iters of  pe trol di esel c an be  s ubstituted w ith 

biodiesel. Therefore, Bio-fuel, fuel produced from plants such as Jatropha curcas L., can help 

the country to reduce imported fuel demand and meet the national energy consumption.  

An e stimated a rea of  23.3 million hectare s uitable l and i s a vailable f or de velopment o f bi o-

diesel. R egionally, t he a vailable land i n m illion he ctares i s of  Oromia R egional State 17.2,  

Benishangul-Gumuz R egional S tate 3.1, G ambella R egional S tate 2.8,  S omali R egional S tate 



1.5, Amhara Regional State 1, Southern Nations Nationalities and People’s Regional State 0.05, 

Tigray R egional S tate 0 .007. S tatistical i nformation f or A far re gion a nd H areri re gion is  n ot 

available (MME, 2007).  

As t he land i s a ccording t o the FDRE ( Federal Democratic Republic o f E thiopia) government 

neither used for farming nor for g razing (GEXSI, 2008) as a re sult b iofuel p lantation will not 

affect the food security. With the increasing of population s ize in Ethiopia i t is difficult to  get 

land f or c rop pl antation. S ince Jatropha curcas L. ha s t he c apacity t o grow on marginal a nd 

degraded lands i t w ill not ha ve e ffect on f ood s ecurity a nd land ac cess r ather it i mproves 

degraded s oil. Jatropha curcas L. c ultivation i mproves s oil r esistance t o w ind e rosion a nd 

enhanced macro-aggregate stability to water erosion (Da Schio, 2010). It also serves as a source 

of earnings to farmers and improves the quality of their soils in the long run.  

Based on development strategy of the government of Ethiopia local and foreign private investors 

have s tarted gr owing pl ants f or pr oducing bio-diesel ( MME, 2007) . T he l argest pr oject 

developments ha ve be en r eported i n E thiopia ne xt t o T anzania ( GEXSI, 20 08). B iofuel 

development a s a  pr imary pr oduct was f irst i nitiated by t he pr ivate s ector w hen S un B iofuels 

Ethiopia, w as a llocated th e f irst la nd f or c ultivation o f Jatropha curcas L. f or production of  

biodiesel in Benshangul Gumuz regional state in 2006 ( Hilawe Lakew and Yohannes Shiferaw, 

2008). S ince t hen ov er 14 l ocal a nd f oreign investors a re unde rtaking pr eparations f or t he 

development. A mong t hese, a bout 5 i nvestors ha ve a lready s tarted i mplementation ( MME, 

2007). T he gove rnment a ssigns m arginal l and f or Jatropha curcas L. c ultivation. I t a lso 

identified Jatropha curcas L. as o ne o f t he m ost ex cellent v ariety as  i t g ives the h ighest o il 

yielding on marginal soils to produce 1000 kg of oil per hectare (MME, 2007).  

Land degradationis the most serious problem, which results in soil nutrient depletion and loss of 

fertility ( Wagayehu, 2 005). S oil nut rient d epletion results i n low pr oductivity of  t he 

land.Therefore the land n eeds a ddition o f f ertilizer to  o vercome th e problem.Even t hough i t 

grows on d egraded land, one  of  t he a biotic f actors, nu trient i s n eeded t o i mprove i ts p roduct. 

According t o C ooke ( 2009) t he pr incipal goa l of  growing Jatropha curcas L. a s a  bi ofuel 

feedstock, i s t o i ncrease oi l pr oduction.However t he c urrent s eed bi omass out put of  Jatropha 

curcas L.for production of biofuel i s insufficient to totally substitute fossil fuels. Even though 

amount of fertilization are highly dependent on local land characteristics, it is generally essential 



since low nutrient levels can cause seed failure (Openshaw, 2000). A balance between increased 

yield attributes and use of optimum level of N: P: K is critical for Jatropha curcas L.to develop 

as a v iable c ommercial c rop. P roviding of  n utrients t hroughout a ctive gr owth stage is v ery 

essential t o r aise yi eld pot ential of  a  c rop (Kalannavar, 2008) . P lantations a iming a t oi l 

production m ight a lso ne ed a rtificial or  or ganic fertilizer at l east t o compensate the nut rient 

removal due to harvest or management practice such as pruning(Da Schio, 2010). Furthermore 

nutritional r equirements of  t he c rop i n marginal l ands ha ve not  be en a dequately a ddressed 

(Mohapatra a nd P anda, 2011) . T herefore s upplying opt imum l evel o f n utrients is  u seful t o 

improve its seed and oil production. 

There i s no  e nough i nformation pr ovided by r esearches on a gronomic a nd e fficient pl antation 

production practices an d t hese ar eas m ust b e st udied ah ead o f st arting Jatropha curcas L. 

plantation ( Sahoo et al, 2009) . Growth P arametersare of  m ajor c oncern t o unde rstand ne t 

primary pr oduction of  t he pl ant, i ts pot ential a nd a ctual e nergy, w ater use e fficiencies a nd i ts 

nutrient re quirements. In  g eneral, growth p arameters a re re quired to  b etter u nderstand t he 

ecophysiology of the plant so as to allow full implementation of its potentials, adding the needed 

amount of inputs (Da Schio, 2010). 

1.2. Significance of the study 

Cultivation of  Jatropha curcas L. ha s several a dvantages f or developing countries m ainly in  

expanding their e nergy i nfrastructure a nd de veloping their e conomies, a ll t he w hile a voiding 

pollution of  t he e cosystem by f ossil f uels. U sing pr oper amount of  fertilizer f or pl antation 

decrease s oil pol lution caused by high a pplication of  f ertilizer a nd minimizes a ir pol lution. 

Additionally oil and biomass production of Jatropha curcas L. can be improved with application 

of the right type of fertilizer to substitute fossil fuel completely. Therefore, this research provides 

base line information on using the right amount and type of fertilizer for advance study. 

1.3 Statement of the problem 

Appling optimum amount of fertilizer with appropriate time decreases erosion and increases its 

efficiency. However, high nitrogen fertilization can lead to s trong emissions of  the greenhouse 

gas NO2 with a strong global warming potential. This will decrease the number of carbon credits 



that can be earned in a Jatropha curcas L.  plantation project (Franken and Nielsen, 2010). As a 

result t he right a mount of  fertilizer needed for t he gr owth o f pl ant s hould be  i nvestigated and 

known before large scale cultivation is started. 

Jatropha curcas L. is often described as having a low nutrient requirement because it is adapted 

to growing on degraded land. Though, growing a productive crop requires correct fertilization to 

increase the growth in degraded soil so as to enhance the yield pe r hectare pe r annum for the 

reason that hi gh yi eld i s de pendent a nd di rectly related t o i mproved gr owth of t he pl ant 

especially d uring its s eedling s tage of  gr owth. Without pr oper pl ant nut rient m anagement, 

vegetable oi l yi elds and production will decline i ndicating a t rade-off between low cultivation 

intensity and productivity (FAO, 2010) . Therefore research should be  conducted to investigate 

the right nutritional requirement for its optimal growth of Jatropha curcas L.   

As a  r esult, this study tries to f ill the gap in information in the cultivation and nutrient use of  

Jatropha curcas L. E specially in  i ts e fficient g rowth w hich is  d irectly re lated to  net p rimary 

production on m arginal a nd de graded l and. The s tudy will gi ve crucial d ata for a  b etter 

understanding of  t he r esponse of  Jatropha curcas L. i n each gr owth pa rameters t o or ganic 

(compost, c ow manure a nd b iogas s ludge), a nd i norganic ( urea, po tassium a nd phos phorus) 

fertilizers. 

1.4. Objectives 

1.4.1. General objective  

 The ove rall obj ective o f t his s tudy i s t o i dentify a ppropriate f ertilizer t ype a nd amount 

needed for better and efficient growth of Jatropha curcas L. on marginal and degraded land 

by studying its growth parameters. 

1.4.2. Specific objectives 

 To de termine t he r esponse of  gr owth pa rameters of  Jatropha curcas L. t o o rganic 

fertilizers.  

 To d eterminethe effect of in organic f ertilizers on th e g rowth p erformances o f Jatropha 

curcas L. 

 To identify the nutrient type and level to give optimum growth of Jatropha curcas L. 



 To supply basic information on Jatropha curcas L. cultivation. 

2. LITERATURE REVIEW 

Jatropha curcas L. has a number of advantages for developing countries such as Ethiopia. The 

plant i s extremely resistant to shortage of water. I t i s adapted to ar id and semi-arid conditions 

and has multipurpose use. I t grows almost anywhere, even on gr avelly, s andy and saline soils 

and i s of ten used for e rosion control.  Jatropha curcas L.  has been observed to improve soil 

structure, and i s s tronglybelieved t o c ontrol a nd pr event s oil erosion a nd i t a lso c an 

sequestrategood amount of carbon (FAO, 2010). Generally cultivation of Jatropha curcas L.  has 

several a dvantages f or de veloping c ountries such a s E thiopia i n expanding t heir e nergy 

infrastructure and developing their economies, all the while avoiding the pollution of fossil fuels. 

Additionally energy consumption could be reduced to a great extent through the replacement of 

organic fertilizers for chemical fertilizers (Cooke, 2009). 

Large scale farming of Jatropha curcas L.  is being taken as one  of  the resolution in order to 

accomplish the country’s energy demand and research i s needed to improve energy content of  

the pl ant be fore l arge s cale pl antation. T he pl ant gi ves go od out puts on marginal l ands i f t he 

proper amount of nutrition is supplied. The capacity of plants to produce economic yield depends 

on t he s ize of  t he pho tosynthetic system a nd i ts a ctivity. G rowth a ttributes a re th e p rimary 

requirements f or t he de velopment of  yi eld c omponents. C haracterization pow ers o f 

morphological marker are strong and are usually chosen for quick identification at the field level. 

Phenotypic variability o f pl ant o rgans su ch as leaves, f lowers, s tem ar e m ost co mmonly u sed 

traits. There is a strong correlation between reproduction and vegetative growth, revealed by the 

total number of flowers produced and the total length of the branches, bearing the inflorescence 

at their tips (Aker, 1997 cited in Jubera, 2008). Therefore morphological parameters in this study 

were used to investigate performance of Jatropha curcas L. to the given treatments. 

Heller (1996) stated that growth of Jatrophacurcas L. covers 0-500 masl. The optimum rainfalls 

for s eed pr oduction is c onsidered be tween 1 000 a nd 15 00 m m. O ptimum t emperatures are 

between 20˚C and 28˚C (Franken and Nielsen, 2012). The best soils for Jatropha curcas L. are 

aerated sands and loams of at least 45 cm depth (Gour, 2006 cited in FAO, 2010). Tropical and 

subtropical regions, with cultivation limits at 30ºN and 35ºS are suitable for its growth. 



Organic fertilizers come from plant or animal sources such as manure, bone meal, and cottonseed 

meal. Organic sources are slower in releasing nutrients because they must be decomposed by soil 

microorganisms before they are available to plants. The pr incipal advantage of  na tural organic 

fertilizers is that they improve soil ti the or structure while meeting the nitrogen requirement of 

plants if s upplied in s ufficient a mounts.Sludge c ontains important nu trient s uch as ni trogen, 

phosphorous and organic matter (Seleiman, 2012). Due to the decomposition and breakdown of 

its or ganic content, d igested s lurry pr ovides f ast-acting n utrients that easi ly en ter t he so il 

solution, thus becoming immediately available to plants (Islam et al., 2010). As a whole using 

organic f ertilizers such as co mpost, b iogas sludge an d c ow manure as al ternative so urce o f 

fertilizer is important because it recycles wastes and also minimizes cost of importing inorganic 

fertilizer. 

 

Inorganic fertilizers are from non-living sources. Some are mined from mineral deposits; other 

are ob tained t hrough complex m anufacturing p rocesses. Datta et al., (2011) s uggested t hat 

chemical f ertilizers ha ve c ontributed t o t he pol lution of  w ater, a ir a nd s oil. H owever, or ganic 

fertilizers are better by being friendly with the environment and cost effective. 

 

On t he ot her ha nd, w hen nut rients a re t he pr imary i nterest, i norganic fertilizers a re u sually 

favored. The nutrients are more quickly available to the plants and are not dependent on the rate 

of or ganic de composition, w hich, i n t urn, i s dependent on t emperature, m oisture, a nd s oil 

composition.Many researches’ have not been done to study the effect of fertilizer on the growth 

of Jatropha curcas L. as a result researches of other crops were discussed here. 

2.1 Effect of Fertilizer on the Growth of Jatropha curcas L. 

2.1.1 Plant Height 

Nitrogen, phosphorus and potassium are called macronutrients that are needed in large amount 

by the plants. Increase in the plant height has been observed by applying nitrogen at higher level 

N60 (Mohapatra and Panda, 2011).Laupassaki (1959) reported that application of a small quantity 

of nitrogen (20Kg N ha-1) enhanced early vegetative growth of Avoccado.  

Patoliaet al . ( 2007) r ecorded s ignificantly hi gher pl ant he ight of  Jatropha curcas L. a t 60 kg  

Nha-1 (23%) a pplied a t pl anting a nd one  ye ar t hereafter.  K alannavar ( 2008) a nalyzing t he 



response of Jatropha curcas L. t o ni trogen f ertilization s howed t hat pl ant he ight i ncreased 

significantly with successive increase in levels of nitrogen from 50 t o 100 kg ha -1 from 2.00 t o 

2.10 m a t 6 0 da ys. H owever, t here w as no s ignificant i ncrease i n t he plant h eight w ith e xtra 

increase in the N level from 100 to 150 kg N ha-1. 

Offiong et al. (2010) observed the t allest ( 5.97cm) Tetrapleura te traptera (DEL) seedlings by 

adding 40k gN/ha. O uma (2006) r ecorded i ncreasing N itrogen f ertilizer levels consistently 

increased the height of Citrus limon L. plants. Plants treated with 0.1g a nd 0.3g ur ea results in 

the highest growth (8.5cm) of the plant Enantia chlorantha Oliv (Gbadamosi, 2006). Ng’etich et 

al. ( 2013) reported that t here w as a ge neral t rend of  i ncrease i n p lant he ight w ith i ncrease i n 

nitrogen f ertilizer. A pplication of  1 60 kg N ha-1 to C ucurbita pe po L . r esulted i n s ignificantly 

higher p lant he ight which was superior over 120 and 80 K g Nha-1 and the control. S tudies on  

narrow- leaved ash (Fraxinus angustifolia ) showed that N  Fertilization promoted diameter and 

height i ncrements t hroughout t he f irst 3 ye ars of  gr owth ( Cicek e t a l., 2010) . H asan 

(2010)reported that application of 25 kg N/ha resulted in increased plant height of cowpea forage 

(96.25 c m) w hen c ompared to t he control. L aupasssaki ( 1995) s tudied the e ffect o f ni trogen 

fertilizer on the growth of Avocadoi and found that tree height increased by 10-15%.  

Phosphorous is one of  the macro elements plants need for f lowering, fruiting and rooting. The 

Plant height  of Jatropha curcas L. crop treated with 100 to 200 kg P ha-1 increased from 1.69 to 

1.90 m, 1.95 to 2.16 m, 1.83 to 2.04 m and 1.89 to 2.10 m at 30, 60, 90 and 120 days respectively 

(Kalannavar, 2008). In an experiment done by Patolia et al. (2007) there was an increase in the 

plant height of Jatropha curcas L. with 30 kg P2O5 ha-1 by 17%. Ali et al. (2013) recorded super 

phosphate triple has nosignificant effect on plant height. 

Kalannavar (2008) s tudied t he e ffect of  va ried levels of  pot ash on p lant he ight of  Jatropha 

curcas L. and reported significant increase in plant height at 150 kg K2O ha-1(1.88 m and 2.14 m 

at 30 and 60 days respectively). But, there was decrease in plant height (1.77 m and 2.03 m at 30 

and 60 da ys respectively) with an increase in K level to 200 kg K 2O ha-1 and was on pa r with 

100 kg K2O ha-1 (1.78 and 2.05 m at 30 and 60 days respectively). 



Khan et al. (2000) recorded the maximum height of Brassica Juncea L. grown with 100:50 kg N: 

P2O5 ha-1 (140cm) followed by t he plant receiving 150:50 kg N : P 2O5 ha-1 (138 cm), 100:0 kg 

N: P2O5 ha-1 (136.1 cm) and the control (127.50cm). 

The NPK interactions were significant in the growth of Jatropha curcas L. Significantly higher 

plant height (2.55 m) was recorded at 30 days in the treatment combination of  100 kg N, 100 kg 

P2O5 and 150 kg K 2O ha-1 over 50 kg N : 100 kg P 2O5 :200 kg K 2O : ha-1 (2.10 m). The same 

trend was noticed at 60, 90 and 120 days. Significantly lesser plant height was obtained in 100:                             

100: 100 kg N: P2O5: K2O ha-1 at all the growth stages (Kalannavar, 2008).  

Karnataka (2004) recorded significantly higher plant height of Auriculiformis by a pplyingNPK 

at 250: 125:  250 K gha-1 (1.49, 2.71 , 3.41 a nd 3.72 m ). The he ight pe rformance of  s eedlings 

treated w ith N PK fertilizer w as in versely p roportional to  th e d osage ( Gbadamosi, 2006) .A 

research made by (Obidiebube etal., 2012)to investigate the effect of inorganic fertilizer on the 

growth and yield of maize revealed that higher NPK fertilizer levels increased the plant height of 

maize. Nafiu ( 2011) recorded s ignificantly m aximum he ight of  e ggplant a t 100k g N PK/ ha  

during 9-13 weeks after transplanting which was superior over the control on pot experiment. He 

also recorded s ignificantly m aximum he ight of  e ggplant a t 200kg N PK/ha dur ing 7 -17 w eeks 

after transplanting w hich w as s uperior o ver all th e o ther t reatments o n f ield e xperiment. 

Application of 105:30:45 NPK kg/ha in Steviaresulted in significantly higher plant height (20.93 

cm) a nd a pplication o f 60: 30:45 K g N PK/ha r esulted i n l ower pl ant he ight (18.60 c m) 

(Maheshwar, 2005). 

Height performance of seedlings supplied with compost increased progressively with increased 

dosage (Gbadamosi, 2006). Shah et al. (2009) examine the response of maize to Urea and FYM 

fertilization indicated th at p lant h eight increased si gnificantly w ith co mbination o f U rea an d 

FYM (197.50 cm) and it was followed by U rea (193.83 cm) alone while minimum plant height 

(191.75 cm) was recorded with FYM application.  

 

Organic m anure s timulated p lant g rowth (S op et a l, 2 011). Masarirambi et al(2010) reported 

significantly hi gher pl ant he ight of  red le ttuce w ithchicken manure w hich w as s uperior ov er 

cattle manure; bounce back manure and lastly inorganic fertilizer. Amir et al. (2013) recorded 



significantly higher plant height of potato at 20 ton ha-1 cattle manure which was superior over, 

5, 10 and 15 ton manure ha-1. 

Islam et al. ( 2010) analyzing the r esponse of  m aize t o bi ogas s lurry and r eported M aximum 

maize height at 28 da ys after sowing with 70 kg of slurry N ha-1 (97.56 cm) whereas 82 kg  of 

slurry N  h a-1 (highest slurry g roup) re sulted in th e m inimum p lant h eight (88.78 c m).Iqbal 

(2011)reported significantly higher height of tomato at flowering stage was T2 (75.33) over T4 

having 57.00 cm and all other treatments. 

2.1.2 Collar diameter 

Offiong et al. (2010) observed increased collar diameter (0.25cm) of Tetrapleuratetrapteradue to 

its t reatment w ith 30kgN /ha t han t he c ontrol ( 0.20cm). Stem di ameter w as unc hanged by t he 

increasing Nitrogen fertilizer levels. This was reported by Ouma (2006) on a  research done on 

container. According to Ng’etich et al (2013) stem diameter of Zucchini plants was significantly 

enhanced by 34.0 and 29.4 % with 160 kg Nha-1 than the control at 66 and 73 days after sowing. 

Gbadamosi (2006) recorded higher collar diameter of Enantia chlorantha Oliv at0.1g N per pot 

(2.2cm) over the other nitrogen treatments. 

Application of  P100K60improved collar d iameter o f Jatropha curcas L. ove r ot her t reatments 

(Mohapatra&Panda, 2011). Application of NPK increased the collar diameter of Jatropha curcas 

L. At 30, 6 0 and 90 da ys, significantly higher collar diameter (11.80 cm, 11.25 c m, 13.50 c m) 

was recorded in the treatment combination of 100:100:150 kg N:P2O5:K2O ha-1 over 50:100:200 

kg respectively(Kalannavar, 2008). Similar trend was observed at 120 da ys. Significantly lower 

collar diameter was recorded in 100: 100: 150 k g (10.40, 11.60, and 12.10 and12.50 cm at 30, 

60, 90 and 120 days respectively). 

Karnataka (2004)observed increased collar diameter 1.90, 2.96, 4.22 a nd 5.04 c m at 1st, 2nd, 3rd 

and 4 th interval o f auriculiformis due  t o application of  250:125:250 NPK K g ha -1. I ncreased 

collar d iameter (2 .3cm) of Enantia chlorantha Oliv w as r ecorded by Gbadamosi ( 2006) from 

seedlings treated with 0.2g NPK fertilizer. 

 

Gbadamosi (2006) reported higher collar diameter of Enantia chlorantha Oliv at 0.3g Compost 

per pot (2.5cm) over the other compost treatments. According to Islam et al. (2010) biogas slurry 



N clearly pressured stem circumference whereas, extra level of biogas slurry (82 kg of slurry N 

ha-1) depress stem circumference. 

2.1.3. Canopy Diameter (cm) 

Shams e t a l. (2013) reported high amount of  canopy di ameter of  Thymus daenensis under d ry 

farming conditionat 150 kg N /ha (29.82) and which was superior over the plant without us ing 

urea (17.82). L aupassaki ( 1995) s tudied the effect of  ni trogen f ertilizer on t he gr owth of  

Avocados a nd f ound t hat c anopy di ameter i ncreased by 10 -15%. O breza ( 2001) studied t he 

effect of P and K fertilization on canopy diameter of grapefruit tree and responded positively an 

annual K 2O rate of 200 l bs/acre. However the response of canopy diameter to phosphorus was 

not as much as combined effect of phosphorus and potassium.  

 

Penjit e t a l. ( 2011) reported maximum c anopy di ameter by a pplying c hemical f ertilizer w hich 

was s uperior o ver the o ther treatments. N PK a pplication to Acacia auriculiformis was f ound 

responsive i n increasing c anopy di ameter i n t he e xperiment done  by Karnataka ( 2004). The 

canopy di ameter of  Acacia au riculiformis u nder 250:125:250 N PK kg  ha -1was1.06, 1.51, 1.7 7 

and 2.09 m. 

2.1.4. Canopy Height (cm) 

Ouma (2006) observed linearly and quadratically increased canopy height of Citrus limon L. due 

to effect of nitrogen. Penjit et al. (2011) reported maximum canopy height by applying chemical 

fertilizer which was superior over the other treatments. 

2.1.5. Primary Branches (PBr) 

Number of branches plant-1 is associated to yield and dry matter production (Kalannavar, 2008). 

Khan (2010) reported that the number of primary branches increased linearly with nitrogen level 

of Capsicum. Significantly h igher number of  pr imary branches was recorded a t 150 kg N  ha -1 

(6.85, 11.69 a nd 17.98 dur ing t he f lowering s tage, f irst ha rvest a nd f inal harvest r espectively) 

which w as superior ov er t he c ontrol ( 4.42, 7. 95 a nd 14. 21 dur ing t he f lowering s tage, f irst 

harvest an d f inal h arvest r espectively). Hasan (2010) r eported t here i s no significant e ffect on 

branching of pl ant due  t o i ncreasing l evel of  N f ertilizer. Maheshwar ( 2005) reported 

significantly higher number of primary branches of Stevia (Stevia rebaudiana Bert.) at 105 kg N 

per ha (16.08), which was on par with 90 kg N per ha and the lowest was recorded at 60 kg N per 



ha (12.90). Yoseftabar (2013) reported significantly higher number of primary branches of rice at 

300 kg Nitrogen /ha (11.17) which was superior over100 kg nitrogen /ha fertilizer (10.65). 

Khan ( 2010) r ecorded s ignificantly higher num ber of  pr imary br anches a t 60 kg P  ha -1 (5.86, 

9.97 c m a nd 16.41 dur ing t he f irst f lowering s tage, f irst harvest and f inal ha rvest) w hich w as 

superior over control (5.61, 8.89 and 15.60). 

Kalannavar (2008) r eported t hat a pplication of  100 kg K 2O h a-1 (4.42plant-1) i ncreased t he 

number of primary branches of Jatropha curcas L.  over 200 kg K 2O ha-1 (4.25 plant-1) and 150 

kg K 2O h a-1 (4.29 pl ant-1). K han ( 2010) recorded s ignificantly hi gher num ber of  pr imary 

branches plant-1 at 100:0 kg N: P2O5 ha-1 (7.00,12.00 and 18.50) during the flowering stage, first 

harvest and final harvest respectively). Khan et al. (2000) recorded significantly higher number 

of primary branches plant-1 at 100:50 kg N: P2O5 ha-1(8.25plant-1). 

Kalannavar (2008) revealed that application of NPK in Jatropha curcas L. resulted in significant 

increase in t he number of  pr imary br anches. S ignificantly higher n umber of  pr imary br anches 

(5.60plant-1) w as r ecorded a t 100 :100:150 k g N : P 2O5: K 2O h a-1. Nafiu ( 2011)recorded 

significantly hi gher nu mber of  pr imary br anches of  eggplantat 300 k g N PK ha -1 during 9 -11 

weeks after transplanting on pot  experiment. Nafiu (2011) recorded significantly higher number 

of primary branches of egg plant at 200 kg N PK ha -1 during 9-17 weeks after transplanting on 

field experiment. Iqbal (2011)reported significantly maximum number of branches of tomato at 

T5 (4.667) over T3 having 2.667 and all other treatments. 

2.1.6. Leaf area per plant 

Crop productivity can be determined by t he production, expansion and survival of green leaves 

(Kalannavar, 2008). Ng’etich et al. (2013) studied the effect of nitrogen on leaf area of Zucchini 

plants and found an increasing response with an increase in nitrogen level. Application of 160 kg 

Nha-1 was highly significantly different by (142, 209.4, 129.4 and 139.7%) at (52, 59, 66 and 73) 

day af ter sowing r espectively. Leaf area o f Jatropha curcas L. i ncreased s ignificantly (531.51 

cm²) as a  result of  application of  100 kg N  ha-1 which was on par with 200 kg N  ha-1 (522.84 

cm²) and better over 50 kg N ha-1 (508.08 cm²) (Kalannavar, 2008). Leaf area of Stevia increased 

from 3083.1 2 t o 4609.34 t o 5667.23 c m2/ p lant d ue to  in crease in  N itrogen f ertilization f rom 

60:30:45 to 75:30:45 to 90:30:45 kg NPK per ha (Maheshwar, 2005). 



Application of 150 kg  P 2O5 ha-1 increase Leaf area (574.28 cm²) plant-1 of  Jatropha curcas L. 

which w as on pa r w ith 100 kg P 2O5 ha-1 (558.60 c m²) a nd s uperior ove r 200 k g P 2O5 ha-1 

(532.10 c m²) a t 30 da ys. T he s ame trend w as o bserved a t 60, 90 and 120 da ys ( Kalannavar, 

2008). 

 

The o utcome o f K  l evels o n l eaf ar ea w as not r emarkable. Mean  of t he f ertilizer ap plied 

treatments resulted in significantly superior leaf area (499.49, 496.79, 445.15 and 468.73 cm² at 

30, 60, 90 and 120 days respectively).  

 

The in teraction e ffects were s ignificant w ith d ifferent NPK combinations. S ignificantly h igher 

leaf area (680.93 cm²) was recorded at 30 da ys with treatment combination of (100:100:150 kg 

N: P 2O5:K2O h a-1) ove r 50: 100:200 kg N : P 2O5:K2O h a-1. Nafiu (2011)reported s ignificantly 

higher leaf ar ea p lant-1 of e ggplant a t 200 kg N PK/ha ove r a ll other treatments on pot  

experiment.Nafiu (2011)reported significantly higher leaf area plant-1 of eggplant at 200kg NPK-

1ha during 7-17 weeks after transplanting on field experiment. 

 

Mazhar.et al. (2011) reported that application of compost increase leaf area of Jatropha curcas 

L. than the plant without compost. Leaf area of lettuce (Lactuca sativa) was increased (49.1 cm2) 

due to application of chicken manure at 60 t/ha over chicken manure applied at 40 t/ha with 44.1 

cm2, cattle manure at 40 t /ha with 43.1 cm2, kraal manure at 60t/ha with 38.5 cm2 and 80 kg/ha 

chemical f ertilizer t reatment w ith 2 4.8 c m2 leaf ar ea ( Masarirambi et al., 2012). Leaf ar ea o f 

maize progressively i ncreased up t o 70 kg o f s lurry N  ha -1 but hi gher a pplication r esults in 

diminish of leaf area (Islam, 2010).  

 

Francis et al. (2005) reported that Jatropha curcas L. responds better to organic amendment than 

mineral f ertilizer o n d egraded so ils. Nyankanga ( 2012) studied t he e ffect of  organic a nd 

inorganic f ertilizer o n g rowth o f A marantha a nd re alized c hemical f ertilizer r esults in  b etter 

growth than manure. 



3. MATERIALS AND METHODOLOGY 

3.1. Description of the Study Area 

3.1.1. Location 

 

Fig 3.1Map of Study area 

The study area is located in Nifas Silk Lafto Sub City (NSLSC). It is one of the ten sub cities of 

Addis Ababa City Administration. Field experiment has be en done  in t his sub c ity on 1he ctar 

land owned by A AEPA. The s tudy a rea map on  which the experiment has been undertaken i s 

shown in figure 1. The sub city lies between 9°00"N and 9001’N Latitude; 38°45"E and38°46"E 

Longitude and Altitude of 2408 masl. The sub c ity i s located south West of  Addis Ababa and 

covers 5700 Ha. It is in boundary with Lideta sub city to the north, Kolfe Keranio sub city to the 



North West, Kirkos sub city to the North east, Bole sub city to the East and Akaki sub city to the 

South east. The sub city has 12 woredas. 

3.1.2. Population  

According to NSLSC culture and tourism office (2011) the population of the sub c ity is about 

316,108. The gender composition of the sub city is 167,216 female and 148,892 male.  

 

 

Figure 3.2 Climate Data Related to Growth in the Study Area 

3.1.3. Climate 

The c limate is  d ivided into three d ifferent s easons, th e p eriod o f h eavy ra ins (K iremt) lie s 

between June and September where days and nights are cold by l ocal standards. The dry phase 

(Bega) i s between October a nd January, a nd little r ains (B elge) l ies b etween March an d 

MayAccording to the data taken from National Meteorological Services Agency at Addis Ababa 

Bole Station, climatic parameters such as Rainfall, mean temperature, Evaporation and Humidity 

average values for the past 28 y ears from 1974 to 2002 w ere taken and presented in the graph 

below. During 2002 the land received excess rainfall of 65, 73 and 73 mm in the month of June, 

July a nd A ugust r espectively. A t t he s ame y ear m aximum a nd minimum t emperature w as 

recorded in May (27 and 11.8oc) respectively.  
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3.1.4. Topography 

The sub city topography is characterized by a  plateau. I ts altitude ranges between 2200 m and 

2550 masl and peaks at mount Dertu (2550 m) (EMA, 1982) 

3.1.5. Vegetation 

The study area contains scattered trees, shrubs and grasses. The details of the plants are listed in 

table 3.1. 

Table 3.1List of plants in the experimental land 

Botanical names Family 

Rosa abyssinica Lindley ROSACEAE 

Croton macrostachyus del. EUPHORBIACEAE 

Dovyas abysinninica (A.Rich) FLACOURTIACEAE 

Premna schimperi Engl LAMIACEAE 

Buddleja polystachya Fresen LOGANIACEAE 

Carissa spinarrum L APOCYNACEAE 

Opuntia ficus-indica (L)miller CACTACEAE 

Solanum incanum L SOLANACEAE 

Acacia negril pic-serm FABACEAE 

Conyza abyssinica Sch.Bip.ex A.Rich ASTERACEAE 

Vernonia karaguenesis Olive. & Hiern ASTERACEAE 

Sonchus bipontini Asch ASTERACEAE 

Ximenia americana L. OLACACEAE 

 

3.2 Methodology 

 

The experimental plots were selected from 1hectar farm of Jatropha curcas L. from Lafto sub 

city degraded land rehabilitation and income generation pilot project undertaken by Addis Ababa 

City A dministration E nvironmental P rotection A uthority. I n t his pi lot pr oject 3000 s eedlings 



were pl anted dur ing J uly 2004 by  1.5 m  s pacing. T he f ield e xperiment ha s be en done f or s ix 

months i .e. f rom F ebruary 2013 t o J uly 2013. T o pr event t he i mpact of  r oaming a nimals on  

Jatropha curcas L. the plantation area was covered with hedge at  ear ly stage of development. 

The plants were not given irrigation instead they were grown with rainfall. 

The experiment has been conducted on nine month old Jatropha curcas L. plantation. The soil of 

the study area is classified as pellic vertisol with organic matter content of 0.74 %, clay 28%, silt 

52% a nd s and 20%  ( 1985 F AO). The mean t emperature, r ainfall, hum idity a nd e vaporation 

during t he cropping pe riod a re pr esented i n Figure 2. T he e xperiment w as c onducted i n 

randomized block designs with three replications for each of the treatments. Two plots each with 

a size of 25m2 wereselectedand the numbers of plants/plot were twenty-five. Hand weeding was 

carried out  around e ach pl ant. E ach p lant r eceived N : P : K  f ertilization, o f u rea (4 6% N ), 

phosphorus as DAP and potassium sulphate (48.5% K2o). The two levels of fertilizer doses used 

in the experiments were N (60 and 50 g/plant), P (80 and 100 g/plant) and K (75 and 60 g/plant) 

(Mohapatra and P anda, 2011) . There w ere 1 5 t reatments o f i norganic f ertilizer d oses, ap plied 

either alone or in combination. Nitrogen was applied in two equal split doses i.e., 1sthalf at the 

initiation of the experiment with full dose of  P and K and half of  N the 2ndhalf of N after one 

month of 1stapplication. 

Amount of organic fertilizer needs to be added on Jatropha curcas L. plantation is suggested in 

different amount by di fferent scholars. The second plot with an area of 25 m2 wasused to study 

the ef fect o f organic f ertilizer. E ach pl ant received c ow m anure ( 4 kg /plant a nd 2  kg/ plant), 

compost (2 kg/plant and 1kg/plant) and biogas sludge (3 kg/plant and 1.5 kg/plant). There were 

15 treatments of organic fertilizer applied individually and in combination. Overall there were 30 

treatment combinations and replicated three times to give 90 samples. 

 

Total number of plots: 6 

Net plot size: 5m x 5m 

Treatment details  

 

 



Table 3.2 List of amount and types of fertilizer used in the experiment 

Treatment list Type a nd amount of  

fertilizer plant-1 used 

Code  

T1 60g N N60 

T2 80 g P2O5 P80 

T3 75g K2O K75 

T4 60 :80 g N : P2O5 N60P80 

T5 60 : 75g N : K2O N60K75 

T6 80 : 75g K2O P80K75 

T7 60 :80: 75g N: P2O5: K2O N60P80K75 

T8 50g N N50 

T9 100g P2O5 P100 

T10 60g K2O K60 

T11 50:100g N: P2O5 N50P100 

T12 50:60g N: K2O N50K60 

T13 100 :60g P2O5 : K2O P100K60 

T14 50:100:60g N: P2O5: K2O N50P100K60 

T15 No treatment Control 

T16 1g C C1 

T17 4g M M4 

T18 1.5g S S 1.5 



T19 1:4g C:M C1M4 

T20 1:1.5g C:S C1S 1.5 

T21 4: 1.5g M:S M4S 1.5 

T22 1: 4:1.5g C:M:S C1M4S 1.5 

T23 2 g C C2 

T24 2 g M M2 

T25 3 g S S3 

T26 2: 2 g C:M C2M2 

T27 2: 3 g C:S C2S3 

T28 2: 3g M:S M2S3 

T29 2: 2 :3g C:M:S C2M2S3 

T30 No treatment Control 

 

 

Compost refers to the decomposed household wastes of vegetables taken from Addis Ababa EPA 

solid w aste management de monstration pr oject of G ergi s ite. C ow manure r efers to t he s olid 

remains o f cow feces t aken f rom farmers around Lafto area.The samples o f compost and cow 

manure were dried and grounded to pass through 2 mm sieve hence it will be ready to be applied 

and decomposed easily and available t o t he pl ants. B iogas sludge refers t o t he l iquid d igested 

remains of food produced from AAU student cafeteria and were produced by Amist kilo IGNIS 

biogas project. The amount of fertilizers as mentioned above were measured using spring scale 

and beam balance and applied to the plants. 

Table3.3 List of levels of fertilizer used in the experiment 



Factor 1; Nitrogen level Fertilizer symbol 

50 g N plant-1 N1 

60 g N ha-1 N2 

Factor 2;Phosphorus level  

80 g P plant-1 P1 

100 g P plant-1 P2 

Factor 3;Potassium level  

75g K plant-1 K1 

100 g K plant-1 K2 

Factor 4;Compost level  

1Kg plant-1 C1 

2Kg plant-1 C2 

Factor5:Manure levels  

2Kg plant-1 M1 

4Kg plant-1 M2 

Factor6:Sludge levels  



1.5Kg plant-1 S1 

3Kg plant-1 S2 

 

3.2.2 Soil analysis 

Soil s amples w ere ta ken w ith id entified G PS c oordinate a nd a nalyzed f or its  o rganic m atter 

content, PH, EC, total N, available P, T. K and bulk density at the beginning of the experiment. 

Soil samples were taken at 15 and 30 cm depth in 10m interval around 18 samples were taken. 

The samples were crushed and mixed well together to get 1 sample for analysis. One cup of soil 

were put in a plastic bag, labeled and used for analysis (Franken and Nielsen, 2010).  

The bulk density (BD) of soil was measured using a co re sampler. Electrical conductivity (EC) 

was estimated b y E C meter. P H w as estimated by P H m eter.  N itrogen w as determined by 

Kjeldehl (Jackson, 196 2). Phosphorus w as e stimated by Olsen’s m ethod (Jackson, 1967) . 

Potassium was determined by an ammonium acetate method (Hanway and Heidel 1952). 

3.2.3. Studied parameters 

To s tudy the e ffect of  t he a forementioned treatments on t he gr owth p erformance of  Jatropha 

curcas L. the following parameters were taken as shown in the figure below.  

 



 

 

Figure 3.8 picture of Jatrophacurcas L. showing the studied parameters 

a. height of the plant 

b. collar diameter 

c. canopy height 

d. canopy diameter 

e. primary branch 

f. length 

g.width 

 

 

 



 

Figure 3.4 picture ofleaf ofJatrophacurcas L.  

 

 Height of the plant (cm) 

The pl ant h eight w ere measured f rom t he ba se t o t he t ip of t he canopy a nd e xpressed i n 

centimeters. 

 Collar diameter (mm) 

The collar diameter were measured by taking the circumference of the stem at the base near 

the ground surface and expressed in mm. 

 Canopy diameter (cm) 

The canopy d iameter was measured with a measuring t ape. The widest pa rt of  t he canopy 

was determined and measured with measuring tape. 

 Canopy height (cm) 

The canopy height will be measured by taking the position where leaves start to grow to the   

highest point on the tree crown. 

 Number of branches (BR) 

Number of primary branches; number of branches grown on the main stem were counted by 

visual counting. 



Number of  secondary b ranches; nu mber of  br anches gr own on t he pr imary br anches w ere 

counted. 

 Leaf area per plant  

Leaf area were calculated by measuring length and width of five selected leaves from each plant 

and using the formula A=0.84 (Lx W) 0.99 (Liv Soares et al., 2007). 

      Where W= width of leaf 

                   L= length of leaf     

The plants were observed every 30 days for s ix consecutive months f rom March up t o August 

2013 a nd t he a bove p arameters were r ecorded t o s tudy t he r esponse of  t he p lant f or the 

aforementioned treatments. 

In addition, data collecting instruments include GPS, bulk density, caliper, stick, bar metal, beam 

balance, sp ring scale, si eve, photo camera and other necessary materials were used during the 

study. 

3.3. Data sources 

During t he research time pr imary a nd s econdary da ta w ere us ed. P rimary da ta w ere c ollected 

from field re garding g rowth p arameters, s oil status of  t he s tudy a rea a nd i dentification of  

vegetation cover. F urthermore s econdary da ta were t aken from A AEPA, na tional m etrology 

agency, internets, journals, articles and professionals. 

3.4. Data Analysis 

First the data showing effect of each of the kinds of fertilizer on growth were collected from field. 

Thenobtained results were analyzed using Anova, Manova and independent T test at 5% probability 

level e xpressed us ing t ables and f igures t o b e pr esented a nd a lso can be  us ed by di fferent 

institutions and researchers as a baseline data for future Jatropha curcas L. plantation. 

 

 



 

 

Figure 3.5Research Design 
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4. Result and discussion 

4.1 Result 

4.1.1. Soil Result 

Table4.1 Physical and chemical property of the soil in the study area 

 

Bulk density for the above two places is not taken because of the ground was full of stones. 

 

 

field code PH EC(ms) O.C% T.N% Avail.P

(ppm) 

T.k(pp

m) 

Bulk 

density(gm/cm3) 

Q 9SA15 cm 5.86 0.013 1.80 0.35 2 1270 1.402 

R 9SA 30cm 5.80 0.024 2.87 0.29 0 1315 1.434 

S 10SA 15cm 5.86 0.024 3.28 0.24 6 1466 1.254 

T 11SA 15cm 5.90 0.034 2.77 0.19 18 1579 1.190 

U 11SA 30cm 5.66 0.033 2.34 0.17 20 1741 1.405 

V 12SA 15cm 5.87 0.090 2.22 0.22 28 1947 1.321 

W 13SA 15cm 6.07 0.026 2.24 0.18 26 2566 1.246 

X 13SA 30cm 6.06 0.038 2.55 0.22 18 2552 1.118 

Y 14SA 15cm 5.64 0.036 2.40 0.11 6 2010 1.145 

Z 15SA 15cm 5.98 0.035 1.83 0.15 8 868 1.099 

1 16SA15 cm 5.15 0.144 3.59 0.15 6 1547 1.469 

2 16SA 30cm 4.91 0.103 2.75 0.36 2 1222 1.231 

3 17SA 15cm 4.38 0.123 0.99 0.34 0 801 1.217 

4 17SA 30cm 4.56 0.105 1.07 0.15 0 946 1.148 

5 18SA 15cm 5.34 0.226 0.56 0.32 4 617 1.398 

6 19SA 15cm 6.69 0.199 3.00 0.24 20 1700 1.308 

7 19SA 30cm 6.67 0.158 2.48 0.42 10 1779 _ 

8 20SA 15cm 6.55 0.173 1.58 0.25 4 1652 _ 



The phys ico-chemical p roperties o f t he experimental si te are sh own in T able 4.1 . T he r esult 

showed the soil wasslightly acidic with pH of  5.72. T he organic matter content, t otal ni trogen 

and E.C were low with values of 2.24, 0.24 and 0.088%.The available Phosphorus was high with 

value of  9.8%. The va lue obtained for pot assium was 1532  which was moderate and the bulk 

density was 1.27.  

4.1.2. Growth result 

4.1.2.1 Height  

The data on plant height (cm) of  Jatropha curcas L. by t he application of  inorganic fertilizers 

recorded at 180 days after fertilizer application is presented in the table 4.2. Since application of 

each of the fertilizers resulted in progressive increase in all growth parameters the data discussed 

here is only at the end of 180 days. 

Generally n itrogen ha s showed s ignificant e ffect on the gr owth of  Jatropha curcas L. Pl ant 

height, collar diameter, canopy height, canopy diameter and leaf area of Jatrophacurcas L. differ 

significantly b y n itrogen f ertilizer a pplication. P lant h eight o f Jatropha curcas L. d iffer 

significantly ( P<0.005) with a pplication of  N itrogen. Applying 60g N  pl ant-1 did not  s how 

significant i ncrease but  s ignificant i ncrease (P<0.038) i n pl ant he ight w as r ecorded w ith 

application of 50g N plant-1 over the control.  

Application of phos phorus ha s significant e ffect on gr owth of Jatropha curcas L. Phosphorus 

application did not significantly influence the height of Jatropha curcas L. The analysis revealed 

significant e ffect of  pot assium on gr owth of  Jatropha curcas L. P otassium treatment d id n ot 

significantly influence the height of the plant. 

 

Significantly hi gher gr owth w as r ecorded by  a pplying nitrogen a nd phos phorus t ogether. 

Significantly hi gher he ight ( P<0.000) w as r ecorded w ith combined a pplication o f NP. B oth 

N60P80 and N50P100 show similar significant increase i n he ight. H eight of  Jatropha curcas L. 

was not significantly influenced by combined application of nitrogen and potassium. Increase in 

the gr owth of  Jatropha curcas L.  w as obs erved w ith an a pplication of  phos phorus a nd 



potassium. Height was significantly influenced (P<0.035) by PK. Application of P80K75 recorded 

significantly higher height (P<0.000) of Jatropha curcas L. over P100K60 and the control. 

 

Combined a pplication of ni trogen, phos phorus a nd pot assium r ecorded s ignificantly hi gher 

growth of  Jatropha curcas L. S ignificantly i ncrease ( P<0.047) i n h eight w as n oticed w ith 

interaction effect of NPK. N60P80K75 and N50P100K60show equal significant effect on height of 

Jatropha curcas L. 

 

The result showed there was significant increase in growth of Jatropha curcas L. with compost 

application. Plant height of Jatropha curcas L. increased significantly (P<0.007) by application 

of compost where as 1Kg and 2Kg compost have comparable significant change in height. 

 

There was no significant increase in the height of Jatropha curcas L. with application of biogas 

sludge.  C ow manureapplied recorded s ignificantly h igher (P<0.005) p lant h eight of Jatropha 

curcas L. Cow manure levels at 4Kg significantly influence height (P<0.018) of the plant over 

2Kg and the control. 

 

Biogas s ludge application individually did not  s ignificantly a ffect he ight ofJatropha curcas L. 

but c ombination of  C ompost a nd bi ogas s ludge a pplied t reatments r ecorded s ignificantly 

(P<0.002) higher he ight of Jatropha curcas L. Compost and manure combination also d id not 

significantly in fluence the h eight o f Jatropha curcas L. B iogas s ludge a nd c ow manure 

combination did not  s ignificantly influence height of  Jatropha curcas L. The Compost, biogas 

sludge and cow manure interactions were not significant on height of Jatropha curcas L. 

4.1.2.2. Collar Diameter 

The d ata o n co llar d iameter o f Jatropha curcas L. by t he a pplication of  i norganic f ertilizers 

recorded at 180 days after fertilizer application is presented in the table 4.2. 

Nitrogen application significantly influence (P<0.004) the collar diameter of Jatropha curcas L. 

Significantly higher collar diameter was recorded in the treatment of 50 g N plant-1 which was on 

par with 60g N plant-1. 



Collar d iameter o f Jatropha curcas L. i ncrease si gnificantly ( P<0.025) by a ddition of 

phosphorus. P hosphorus l evels a t 80 a nd 100 g pl ant -1shows s imilar gr owth on the c ollar 

diameter o f Jatropha curcas L. T here w as n o si gnificant i ncrease i n t he co llar d iameter o f 

Jatropha curcas L. with Potassium application.  

Applying N P t reatment i ncrease t he gr owth of  Jatropha curcas L. N P i nteraction a pplied 

treatments r ecorded s ignificantly h igher c ollar diameter ( P<0.002) of  Jatropha curcas L. ove r 

absolute control. Collar diameter was not significantly influenced by NP levels at N60P80g But at 

N50P100g resulted in significant increase (P<0.007) in collar diameter. 

Combined application of nitrogen and potassium did not significantly influence collar diameter 

of Jatropha curcas L. A pplication of P K r esulted i n hi gher ( P<0.002) co llar d iameter. 

Application of  P 80K75 recorded s ignificantly h igher c ollar d iameter ( P<0.042) of  Jatropha 

curcas L. over P100K60. 

The NPK interactions were significant (P<0.006) on c ollar diameter. Significantly higher collar 

diameter was recorded with N60P80K75 and N50P100K60 g. 

Compost were significant (P<0.048) on collar d iameter.Significantly higher Collar d iameter of 

Jatropha curcas L. was recorded by applying 1Kg and 2Kg compost. There was no significant 

increase in the co llar d iameter o f Jatropha curcas L. w ith a pplication of  bi ogas s ludge. C ow 

manureapplied treatments resulted in significantly higher (P<0.032) collar diameter of Jatropha 

curcas L. C ow manure a t 4K g l evels s ignificantly (P<0.007) influence co llar d iameter o f 

Jatropha curcas L. than 2Kg manure. 

 

Biogas s ludge t reatment a lone doe s not  ha ve significant e ffect o n co llar d iameter. H owever, 

Compost a nd bi ogas sludge t reatments a pplied i n c ombination recorded s ignificantly h igher 

collar d iameter (P <0.001) o fJatropha curcas L at bot h l evelsC1S1.5 and C 2S3.The co mpost 

manure interactions were not significant on collar diameter.Biogas sludge and Cow manure did 

not significantly influence collar diameter of Jatropha curcas L.The Compost, biogas sludge and 

cow manure interactions were not significant on collar diameter of Jatropha curcas L. 

 

 



4.1.2.3. Canopy Height 

The da ta o n C anopy he ightof Jatropha curcas L. by t he a pplication of  i norganic f ertilizers 

recorded at 180 days after fertilizer application is presented in the table 4.2. 

Canopy height was significantly (P<0.002) influenced by N application. Canopy height was not 

significantly influenced by nitrogen levels at 60 kg. But at 50g N plant-1, application resulted in 

highly s ignificant ( P<0.016) canopy he ight. T here w as n o s ignificant i ncrease in t he c anopy 

height of Jatropha curcas L. with application of phosphorus and Potassium alone.  

The N P i nteractions w ere s ignificant on gr owth of  Jatropha curcas L. C anopy he ight was 

significantly higher (P<0.000) in the treatment combination of NP levels atN60P80 and N50P100 g 

plant-1. 

Nitrogen and potassium levels did not significantly influence canopy height of Jatropha curcas 

L. on t he ot her ha nd, a pplication o f P K re sulted i n significant i ncrease ( P<0.002) i n c anopy 

height.Application of P80K75 recorded significantly higher canopy height (P<0.001) of Jatropha 

curcasL. over P100K60. Application of NPK has significant effect (P<0.049) on canopy height in 

N60P80K75 and N50P100K60 g plant-1 levels. 

 

Canopy he ight of  Jatropha curcas L. s how s ignificant (P<0.000) increase w ith compost 

treatment in 1kg a nd 2 Kg.There w as s ignificant i ncrease (P<0.030) in t he canopy he ight of  

Jatropha curcas L. with application of biogas sludge at S 1.5 and S 3. Canopy height of Jatropha 

curcas L. did not differ significantly with application of cow manure. 

 

Canopy he ight i ncreased s ignificantly ( P<0.048) w ith c ombined a pplication of  compost a nd 

biogas s ludgeat C 1S1.5 and C 2S3.Application o f c ompost i n combination w ith manure di d not  

show s ignificant c hange on c anopy he ight.Combination o fBiogas s ludge a nd C ow manure 

applied treatments recorded significantly higher (P<0.006) canopy height of Jatropha curcas L 

at bot h M 1S1 and M 2S2. The C ompost, bi ogas s ludge a nd c ow manure i nteractions w ere not  

significant on canopy height of Jatropha curcas L. 

 



Table 4.2 Growth p arameters o f Jatropha curcas as i nfluenced b y l evels of  N itrogen, 

Phosphorus, Potassium, compost, manure and sludge. 

 

 
para

met

ers 

                                                                            Inorganic treatments 

N P K NP NK PK NPK 

Ht 0.005   0.000  0.035 0.047 

N1 N2 P1 P2 K1 K2 N1P1 N2P2 N1K1 N2K2 P1K1 P2K2 N1P1K1 N2P2K2 

 0.038         0.000    

Cd 0.004             0.025  0.002  0.002 0.006 

N1 N2 P1 P2 K1 K2 N1P1 N2P2 N1K1 N2K2 P1K1 P2K2 N1P1K1 N2P2K2 

       0.007   0.042    

Ca

D 

0.000   0.000 0.001 0.000 0.014 

N1 N2 P1 P2 K1 K2 N1P1 N2P2 N1K1 N2K2 P1K1 P2K2 N1P1K1 N2P2K2 

          0.036    

Ca

H 

0.002   0.000  0.002 0.049 

N1 N2 P1 P2 K1 K2 N1P1 N2P2 N1K1 N2K2 P1K1 P2K2 N1P1K1 N2P2K2 

 0.016         0.001    

LA 0.002   0.000  0.010 0.002 

N1 N2  P2 K1 K2 N1P1 N2P2 N1K1 N2K2 P1K1 P2K2 N1P1K1 N2P2K2 

              

               

para

met

ers 

organic treatments 

C M S CM CS MS CMS 

Ht 0.007 0.005   0.002   

C1 C2 M1 M2 S1 S2 C1m1 C2m2 C1s1 C2s2 M1s1 M2s2 C1m1s1 C2m2s2 

   0.018           

Cd 0.048 0.032   0.001   

C1 C2 M1 M2 S1 S2 C1m1 C2m2 C1s1 C2s2 M1s1 M2s2 C1m1s1 C2m2s2 

   0.007           

Ca

D 

    0.001 0.003  

C1 C2 M1 M2 S1 S2 C1m1 C2m2 C1s1 C2s2 M1s1 M2s2 C1m1s1 C2m2s2 

              

Ca 0.000  0.030  0.048 0.006  



H C1 C2 M1 M2 S1 S2 C1m1 C2m2 C1s1 C2s2 M1s1 M2s2 C1m1s1 C2m2s2 

              

LA    0.015 0.001 0.002  

C1 C2 M1 M2 S1 S2 C1m1 C2m2 C1s1 C2s2 M1s1 M2s2 C1m1s1 C2m2s2 

              

 

4.1.2.4. Canopy diameter 

The da ta on  canopy diameterof Jatropha curcas L. b y th e application of in organic f ertilizers 

recorded at 180 days after fertilizer application is presented in the table 4.2. 

Canopy diameter has shown significant effect (P<0.000) with application of nitrogen treatment. 

Nitrogen l evels a t 50g and 6og di d not  s ignificantly i nfluence t he c anopy he ight of Jatropha 

curcas L. over the control. 

There was no significant increase in the canopy diameter of Jatropha curcas L. with application 

of phos phorus. C anopy di ameter of  Jatropha curcas L. di d no t di ffer s ignificantly w ith 

potassium application. Canopy diameter of Jatropha curcas L. increased significantly (P<0.000) 

with application of NP. The difference between N60P80 and N50P100 g plant-1 was not significant.  

 

Combined a pplication of N itrogen and potassium treatments re corded s ignificantly h igher 

(P<0.001) canopy diameter of Jatropha curcas L. The difference between N60K75 and N50K60 g 

plant- 1 was not significant on canopy diameter. Application of phosphorus and potassium alone 

did not  s how s ignificantly i ncrease i n c anopy diameter how ever; t he effect of  P K on c anopy 

diameter was significant (P<0.000). Application of P80K75 recorded significantly higher canopy 

diameter (P<0.036) of Jatropha curcas L. over P100K60 and the control. 

 

Significantly higher canopy diameter (P<0.014) was recorded by combined application of NPK. 

The difference between N60P80K75 and N 50P100K60 plant-1 was not significant canopy diameter 

of Jatropha curcas L. 

 



Applications of  c ompost di d not  gi ve s ignificant i ncrease in c anopy di ameter.There w as no  

significant i ncrease i n t he can opy d iameter o f Jatropha curcas L. w ith a pplication of  bi ogas 

sludge. Canopy diameter o f Jatropha curcas L. d id not d iffer s ignificantly with application of 

cow manure. Compost biogas sludge combined fertilizer applied resulted in significantly higher 

canopy diameter (P<0.001) of Jatropha curcas L. 

 

Compost a nd manure a pplication d id no t s ignificantly influence c anopy di ameter of  Jatropha 

curcas L. Biogas s ludge c ow manure a pplied treatments r ecorded s ignificantly hi gher c anopy 

diameter (P<0.003) of Jatropha curcas L. A pplication of  c ompost, bi ogas sludge a nd cow 

manure a lone or  in c ombination d id not  s ignificantly i ncrease  c anopy di ameter of Jatropha 

curcas L. 

4.1.2.5. Primary Branch 

The da ta on  primary br anchof Jatropha curcas L. by t he a pplication of  inorganic f ertilizers 

recorded at 180 days after fertilizer application is presented in the table 4.2. 

Application of phosphorus gives better growth of primary branch than nitrogen and potassium. 

Combination of  Nitrogen and Phosphorus gives better growth of  pr imary branch than NK, PK 

and NPK. Combination of manure, compost and sludge application were given more number of 

primary branches followed by c ompost and sludge combination than compost and manure than 

manure and sludge. Compost and manure application give the same result on growth of primary 

branch than biogas sludge. Applications of organic and inorganic fertilizer have the same effect 

on primary branch. 

4.1.2.6. Leaf area 

The da ta o n C anopy he ightof Jatropha curcas L. by t he a pplication of  i norganic f ertilizers 

recorded at 180 days after fertilizer application is presented in the table 4.2. ` 

Leaf ar ea o f Jatropha curcas L. ha s s hown s ignificant increase ( P<0.002) w ith a pplication of  

nitrogen t reatment. N itrogen l evels at 50g a nd 60g di d not  s ignificantly i nfluence leaf ar ea o f 

Jatropha curcas L. over the control.There was no significant increase in the leaf area of Jatropha 



curcas L. w ith a pplication of  phos phorus. L eaf a rea of  Jatropha curcas L. di d not  di ffer 

significantly with potassium application. 

Application of NP significantly increase (P<0.000) leaf area of Jatropha curcas L.Nitrogen and 

potassium l evels d id n ot si gnificantly influence l eaf ar ea o f Jatropha curcas L.combined 

application of phosphorous and potassium was s ignificant (P<0.010) on increasing leaf area of 

Jatropha curcas L. Application of P80K75 did not record significantly higher height of Jatropha 

curcas L. over p100K60 and the control. 

 

The interaction ef fects were significant (P<0.002) on leaf area due to NPK combinations. The 

difference between N 60P80K75 and N 50P100K60 plant-1 was n ot si gnificant o n l eaf ar ea o f 

Jatropha curcas L. 

 

Leaf ar ea o f Jatropha curcas L. i ncrease s ignificantly w ith a pplication of  c ompost. Compost 

fertilizer a pplication at 2  K g  re corded s ignificantly h igher le af a rea (P <0.014) of Jatropha 

curcas L. over 1 Kg compost and absolute control where as applying 1 Kg compost doesn’t show 

significant increase in leaf area comparing to the control. There was no significant increase in the 

leaf area of Jatropha curcas L. with application of biogas sludge. Leaf area of Jatropha curcas 

L. di d not  differ s ignificantly w ith a pplication of  c ow manure a s w ell. T he c ompost bi ogas 

sludge interactions were significant (P<0.001) on leaf area of Jatropha curcas L. Leaf area was 

not significantly influenced by compost biogas sludge levels at C 1S1.5 and C 2S3. Compost and 

manure applied treatments recorded significantly higher (P<0.015) leaf area of Jatropha curcas 

L. But leaf area was not significantly influenced by changing the level of Compost and manure. 

The d ata sh ows l eaf ar ea ( P<0.002) o f Jatropha curcas L. i s i nfluenced by a pplication of  

combination of  bi ogas s ludge a nd c ow manure. B ut changing biogas s ludge a nd c ow manure 

level did not show significant change. The Compost, biogas sludge and cow manure interactions 

were not significant on leaf area of Jatropha curcas L. 

 

 



 
Figure4.1. Growth of Jatropha curcas L. as influenced by nitrogen, phosphorus and potassium 

As can be depicted in the figure 4.1 application of inorganic fertilizer shows significant change 

in all growth parameters. Application of phosphorus fertilizer alone results in high growth rate in 

all g rowth p arameters e xcept co llar d iameter f or w hich n itrogen an d p otassium sh ows g reater 

change during time of the experiment. 



 
Figure 4.2 Growth of Jatropha curcas L. as influenced by combination of nitrogen, phosphorus 

and potassium 

As can be  c learly understood f rom figure 4.2 c ombined application of  inorganic fertilizer a lso 

shows growth change. Combined application of phosphorus and potassium shows better growth 

result i n a ll growth pa rameters f or a ll t han t he other t reatments e xcept on pr imary branch f or 

which combination of nitrogen and phosphorus shows better growth result. 

 



 
Figure 4.3 Growth of Jatropha curcas L. as influenced by compost, manure and biogas sludge. 

Height, collar d iameter and l eaf a rea w ere highly i nfluenced by a pplication of  b iogas s ludge, 

while canopy diameter increased highly by application of manure. On the other hand application 

of compost r esults in be tter growth of canopy he ight than the other t reatments. Application of  

compost and manure alone gives better result in primary branch. These results were presented in 

figure 4.3. 

 

 

 

 

 

 



 

 

 

 

Figure 4.4 Growth of Jatropha curcas L. as influenced by cow manure, biogas sludge and cow 

manure 

The effect of combined application of compost, biogas and cow manure on growth parameters is 

presented in figure 4.3. Combined application of compost and sludge shows better growth in all 

growth parameters except primary branch for which combination of manure, compost and sludge 

shows better increase.  



 

 

 
Fig 4.5 Growth of Jatropha curcas L. as influenced by organic and inorganic fertilizer 

 

The data on the effect of organic and inorganic fertilizer  presented on figure 4.5 shows inorganic 

fertilizer application g ives better growth results in al l parameters whereas, co llar d iameter and 

primary branch were equally influenced by organic and inorganic fertilizer. 

 

 



4.2. Discussion 

4.2.1. Effect of nitrogen on Jatropha curcas L. 

 

The fact that nitrogen is the growth constituent because it is an essential part of plant protoplasm 

in addition to its role in photosynthesis, the high uptake of nitrogen resulted in higher production 

and pa rtitioning of  phot osynthates to t he d ifferent pl ant pa rts c onsequential t o h igh bi omass 

production. It i s a lso one of  the fundamental uni ts in proteins, nuc leic acid and chlorophyll; i t 

controls the formation of seedlings foliage (Bekhemetal., 2013). High N fertilizer application in 

itself i ncreases pl ant g rowth due  t o i ncreased plant g rowth pr omoting processes s uch as cel l 

division, cell enlargement; metabolic processes etc (Ouma, 2006). 

The i ncrease i n he ight at 50g N  pl ant-1was r ecorded o ver the co ntrol. T hese r esults w ere in 

agreement with the discovery of  Khan et al (2010) and Amiret al . (2013). However increasing 

nitrogen level to 60g N plant-1 does not have significant growth over 50g N. Significantly higher 

plant he ight w as obt ained w ith t he application of 50 g N  p lant-1 as c ompared t o 6 0 g N plant-

1.This might be due to the absence of significant increase in chlorophyll content at higher level of 

nitrogen application to promote t he ne t photosynthetic r ate. Over-applying of  N  c an a lso burn 

plantsKhanet al.(2010). The lowest plant height was observed by the control (no nitrogen). Thus, 

the slower growth of Jatropha curcas L. under limited nitrogen may be the result of insufficient 

production of c arbon skeletons d ue t o l ow photosynthetic c apacities. T hese results w ere 

supported by Khan et al. (2004) and Offfiong et al. (2010).  

Nitrogen was significant on collar diameter.Significantly higher collar diameter was recorded in 

the t reatment N 50 which was on pa r withN60. This may be  due to the prolongation of cambial 

activityNitrogen w as s ignificant o n canopy he ight.Significantly hi gher canopy height was 

recorded in the treatment N50 which was on par withN60. 

 

Nitrogen supply at the level of N50 and N60increased leaf area of Jatropha curcas L. This might 

be due to ni trogen, as i t i s a  constituent of  polynucleotide which will help in cell division and 

expansion of cells resulting in higher leaf area. 

 



 

4.2.2. Effect of phosphorus on Jatropha curcas L. 

 

Phosphorus (P) i s v ital to pl ant g rowth a nd i nvolved i n several key pl ant f unctions, i ncluding 

energy transfer, photosynthesis, transformation of sugars and starches, nutrient movement within 

the plant and t ransfer of  genetic characteristics from one generation to the next. Phosphorus is 

also needed for the promotion of early root formation and growth. 

 

Application of phosphorus to Jatropha curcas L. contributed to increased growth as phosphorus 

deficiency is known to depress photosynthesis by impairing carboxylation efficiency. 

Phosphorus application at 80 and 100g plant_1 did not significantly influence the height, collar 

diameter, canopy height, canopy diameter and leaf area of Jatropha curcas L. The same result 

was obtained by Ali et al. (2013).phosphorus failed to  show s ignificant increase in the growth 

parameters of Jatropha curcas L. thios might be due to  large amount of phosphorus is known to 

be stored in the vacuole of well nourish plants. Since, phosphorus in the vacuole is not directly 

involved in photosynthetic reactions, hence in photosynthesis and thereby plant growth. 

 

Whereas further increase in the number of  branches was recorded due to adequate application o f 

phosphorus w hich i s di rectly i nvolved i n be tter a bsorption of  a pplied n utrients a nd c ell 

multiplication a s w ell as e xpansion of  gr een l eaves du e t o be tter c hlorophyll s ynthesis i n 

comparison with plants deficient in phosphorus. 

4.2.3. Effect of Potassium on Jatropha curcas L. 

Potassium is one  of  t he r equisites f or pl ant gr owth a nd a ids i n p hotosynthesis a nd f ood 

formation. It also increases root growth, improves drought resistance and activates many enzyme 

systems. 

 

Potassium doe s not  ha ve s ignificant e ffect on he ight, collar di ameter, c anopy he ight, c anopy 

diameter and leaf area of Jatropha curcas L. This might be due to excess amount of potassium 

beyond plant requirement is stored in the vacuole and is not directly involved in photosynthetic 

reactions t herefore n o g rowth i s r eported.These results are c omparable to ( Meltonand D ufault 



1991) where K did not significantly affect any of the seedling growth variables measured in the 

experiment. This might be due to small amount application of potassium that will increase the 

transpiration rate in plants and possibly promote wiltingCarrow and Rieke(1990).The results are 

in c onformity w ith t he f indings of  C icek, Y ilmaz a nd Y ilmaz (2010). S imilarly potassium 

fertilizer on traits of stem diameter and plant height was non significant (Gholizadeh et al., 2012) 

4.2.4. Combined Effect of Nitrogen and Phosphorus on Jatropha curcas L. 

 

Applying both N 60P80 and N 50P100 have s ignificant effect (P<0.000) on height, canopy height, 

Canopy d iameter an d l eaf ar ea. Whereas ap plication o f N 50P100 kg r esulted i n si gnificant 

increase (P<0.002) in collar diameter than N60P80.Khan et al. (2010) also proved that combined 

treatment of nitrogen and phosphorus had significant effect on plant height. Similar results were 

reported by ( Ashraf, 2008)  where combination of NP resulted in be tter growth. This might be  

due to balanced amount of availability of nutrients for plant growth.  

 

4.2.5. Combined Effect of Nitrogen and Potassium on Jatropha curcas L. 

 

Growth of  Jatropha curcas L. w as not  s ignificantly influenced by c ombined a pplication of  

nitrogen a nd pot assium e xcept c anopy diameterwhich i s significant a t P <0.001.Firoz ( 2009) 

reported similar result for combination of NK is non significant on growth. 

4.2.6. Combined Effect of Phosphorus and Potassium on Jatropha curcas L. 

 

Application of P80K75 recorded significantly higher height, canopy height, canopy diameter and 

collar d iameter o f Jatropha curcas L. over P 100K60butPK i nteractions on leaf ar ea were 

significant (P<0.010) at P100K60andP80K75. This might be due to higher dose of phosphorus and 

higher dose of Potassium were influential nutrients for plant height. 

4.2.7. Interaction Effect of Nitrogen, Phosphorus and Potassium on Jatropha curcas L. 

The N PK in teractions were s ignificant. S ignificantly h igher height, collar di ameter, c anopy 

height, can opy d iameter an d l eaf ar ea o f Jatropha curcas L. was r ecorded i n t he t reatment 

combination of N60P80K75 which was on par with N50P100K60. This might be due to the presence 



of t he t hree m acronutrients w hich are i mportant t o ke ep t he phot osynthetic f or i ts r epair a nd 

hence g rowth of  t he p lant.Similar results were reported by Atakora (2011) and so the g reatest 

plant he ight r ecorded might be  due  to t he ni trogen, phosphorus and po tassium contents which 

improved in plant growth, respiration and energy storage and rapid shoot growth. 

 

4.2.8. Effect of Compost on Jatropha curcas L. 

Compost contains relatively high amounts of plant available P,K and less amount of N. Due to a 

relatively lo w c oncentration o f m ineral N  in c ompost, c ompost a pplication is  n ot lik ely to 

increase the c rop y ield in  the s hort t erm. Im mediately a fter a pplication, N H4 +  is  p robably 

immobilized into microorganisms and is therefore not available to the plants. 

 

Compost a pplication do es not  h ave s ignificant e ffect on canopy di ameter a nd L eaf a rea o f 

Jatropha curcas L. T his c ould ha ppen be cause c ompost i s not  r eadily a vailable t o t he pl ant.  

Application of 1Kg compost recorded significantly higher height at (P<0.007) which was on par 

with 2Kg compost.Application of 1Kg compost recorded significantly higher collar diameter at 

(P<0.048) which w as on pa r w ith 2K g c ompost.Application of  1K g c ompost recorded 

significantly h igher canopy he ight at (P<0.000) w hich w as on pa r w ith 2K g c ompost. Similar 

results were observed by Mazhar etal(2011)where compost promoted growth of plant height and 

collar diameter. 

4.2.9. Effect of Biogas Sludge on Jatrophacurcas L. 

Biogas r esidue i s n utrient r ich. A ll p lant n utrients su ch as  N , P , K an d Mg , as w ell as trace 

elements essen tial t o t he p lant, ar e p reserved i n t he r esidue. O ne o f t he major ad vantages o f 

biogas residues i s t he h igh c ontent of N H4+-N, w hich w hen a dded to th e s oil is  imme diately 

available to plants. The residue has high water content (95-98%). 

There w as no s ignificant i ncrease in t he he ight, c ollar di ameter, c anopy he ight, a nd c anopy 

diameter and leaf area of Jatropha curcas L. with application of  biogas s ludge. This might be 

due t o t he s low r elease of b iogas n utrients w hich i s n ot av ailable i mmediately.Similar re sults 

were presented by Shahabz, (2011). 



4.2.10. Effect of Cow Manure on Jatropha curcas L. 

Besides p roviding esse ntial el ements t o t he plants, F YM al so i mproves so il st ructure by 

improving i ts aeration, water holding capacity and cation exchange capacity. Height and collar 

diameter o f Jatropha curcas L. i ncreased si gnificantly.That m ight be  due to t he m anure 

quantities increased t he w ater h olding cap acity o f t he s oil an d su bsequent n utrient r elease 

increased. 

Application of  c ow m anure a t 2 and 4 K g show s imilar re sults to plant h eight and c ollar 

diameter. This result is inconformity with Ahmed et al. (2004) where minimum plant height was 

measured on plants received 4 Kg FYM. 

Leaf area, Canopy diameter and Canopy height of Jatropha curcas L. did not differ significantly 

with application of cow manure. This might be due to N. P. K of organic manure require more 

time f or th eir u tilization b y p lants b ecause o f s low re leasing o f N .P.K.(Birhane e t al. 

2011).Hasan an d S olaiman , (2012) stated t hat t he l owest pl ant he ight  w as not iced i n c ow 

manure. T his r esult m ight be  due  t o s low nut rient r elease capacity of o rganic f ertilizer that 

caused lower plant height. 

 

4.1.11. Interaction effect of compost and biogas sludge on Jatropha curcas L. 

The a pplication of  bi oslurry and compost c an i ncrease organic m atter c ontent, a vailable 

phosphorus a nd e xchangeable pot assium of  s oil a nd i mproved por osity a nd water hol ding 

capacity of  s oil a nd it also r educed s oil temperature f luctuations, reduced e vaporation of  s oil 

water, and influenced the l evels of  some nut rients measured in pl ant.Improvement of phys ical 

conditions of  soil will l ead tomore nutrient uptake was in  p lant that e ffect c rop y ieldShahabz, 

(2011). 

 

Compost biogas sludge applied treatments recorded significantly higher height, collar diameter, 

Canopy he ight, canopy diameter and leaf a rea of  Jatropha curcas L.These might be  due  tothe 

presence of  gr owth pr omoting s ubstances l ike auxin i n bi oslurry a nd c ompost s timulate plant 

growth (O’Donnell, 1973). This growth promoting substances also can increase permeability of 

cell m embrane, w hich r esult i n i ncreased upt ake of  w ater a nd ot her nut rient e lement.Similar 

results w ere o btained by Mal ik an d A zam ( 1985), w here w heat g rowth w as i ncreased b y 

application of slurry and compost. The results are inconformity with Ahmad and Jabeen (2009). 



 

4.1.12. Combined effect of compost and cow manure on Jatropha curcas L. 

 

Compost an d manure ap plied t reatments r ecorded si gnificantly h igher l eaf ar ea o f Jatropha 

curcas L. This might be due to manure or compost also build up organic carbon content essential 

for maintaining soil structure and the water holding capacity of soil. On the other hand compost 

and manure application does not have significant effect on height, collar diameter, canopy height 

and canopy diameter of Jatropha curcas L. the reason might be due to the slow release of both 

manure and compost fertilizers. 

4.1.13. Combined Effect of Cow Manure and Biogas Sludgeon Jatropha curcas L. 

Biogas s ludge a nd c ow manure di d not  s ignificantly i nfluence he ight a nd c ollar diameter of  

Jatropha curcas L.This might be  due  t o t he fact Farmyard m anure is  n ot a s r ich in  m icro-

nutrients as BGS and posses lower nitrogen which is important to the plant. But canopy height, 

canopy diameter and leaf area were significant. 

 

4.1.14. Interaction Effect of Compost, Cow Manure and Biogas Sludgeon Jatropha curcas L. 

The s low re lease o f n utrients f rom o rganic o rigin g ives ro oms f or maximum utilization o f 

nutrients for cell division, enlargement and building of stem biomass of seedlings. The gradual 

release of nutrient prevented leaching of nutrients and allows ample time for fine roots to take up 

nutrients for biomass increment. 

 

The c ompost, bi ogas s ludge a nd c ow manure i nteractions w ere no t s ignificant o n leaf area, 

canopy di ameter, c anopy he ight, c ollar di ameter a nd he ight of  Jatropha curcas L. The da ta 

analysis s howed t hat us ing i norganic f ertilizer has r apid g rowth t han or ganic f ertilizer. T his 

could be due to fast release of nitrogen by inorganic fertilizer but organic fertilizer releases little 

by little. 

 



4.15. Comparing organic and inorganic fertilizer 

Among the inorganic fertilizer application of P80K75 recorded significantly higher height, canopy 

height, canopy diameter and collar diameter of Jatropha curcas L. Among the organic fertilizers 

Compost bi ogas s ludge c ombination obt ained s ignificant c hange i n a ll gr owth parameters. 

However a mong a ll f ertilizer in organic f ertilizers f oster growth o f Jatropha curcas L. t han 

organic f ertilizers as shown i n t he above f igure. T he same r esult w as obtained by N yankanga 

(2012) with use of chemical fertilizer compared to manure. The reason might be due to increased 

availability of soil nitrogen with application of inorganic fertilizer culminating into enhanced N 

uptake however Release of  ni trogen by m anure occurs slowly after mineralization (Nyankanga 

,2012). 

Both c ollar di ameter a nd pr imary br anch w ere e qually a ffected by or ganic a nd i norganic 

fertilizer. However height, canopy diameter, canopy height and leaf area were increased better 

than organic fertilizer. 

5. CONCLUSION AND RECOMMENDATION 

5.1. Conclusion 

The analysis showed that using fertilizer for Jatropha curcas L. plantations on degraded lands 

foster growth. Overall organic and inorganic fertilizer with different combinations were used in 

Jatropha curcas L. pl antation, of  which the r esult s hows all th e g rowth p arameters a re in  

increasing trend for both organic and inorganic fertilizer applications. 

The r esults also r evealed t hat application of  NP,NPK a nd CS  recorded s ignificantly h igher 

height, canopy height, canopy diameter, collar diameter and of Jatropha curcas L. Among all the 

treatments c ombined e ffect of  C ompost bi ogas s ludge w ere s ignificant i n obt aining highest 

growth in  a ll g rowth p arameters was m ore su ccessful f or rising m ost of t he st udied t raits i.e. 

height, collar diameter, canopy height and leaf area of the plant except canopy diameter. 

 

Thus it was recommended that during Jatropha plantation farmers must be used the combination 

of compost and biogas sludge in their fields to full fill the deficiency of mineral nutrition in the 

soil. Thus d ue t o a pplication of  t hese be tter gr owth w ere obt ained during the r esearch.On t he 

other ha nd due t o e conomic a nd e nergy s tresses a cross t he gl obal po pulation t he inorganic 



fertilizers beyond the bought capacity of the farmers of third world countries such as Ethiopia. 

But it is better and possible to get and use compost and sludge with lower cost at the capacity of 

the f armers. Using c ompost a nd s ludge i s a lso us ed to ge t r id of  w astes. The r esults of  the 

research can be summarized as follow. 

 

1. A pplication of  60 :80g NP plant-1recorded s ignificantly higher p lant he ight (P<0.000)which 

was on par with50:100g NP plant-1(P<0.000).  

2. The t reatment receiving 1:1.5Kg CS recorded s ignificantly higher collar diameter (P<0.001) 

ofJatrophawhich was on par with 2:3Kg CS. 

3. A pplication of  50g N  pl ant-1 recorded s ignificantly hi gher c anopy diameter (P<0.001) of 

Jatrophawhich was on par with 60g N plant-1, 60:80gNP plant-1, 50:100g NP plant-1and 80:75g 

PK plant1. 

4. T he tre atments re ceiving 60:80g N Pplant-1recorded s ignificantly h igher (P<0.000) 

performance of canopy height which was on par with 50:100g NP plant-1. 

5.  Application of 60:80g NPplant-1recorded significantly higher leaf area(P<0.000) which was 

on par with50:100g NP plant-1. 

6. Growth is higher on plants treated with fertilizer than the control. 

7. Application of  1:1.5Kg CS a nd 2: 3Kg CS t o Jatropha recorded s ignificantly higher height, 

collar diameter, canopy diameter, canopy height and leaf area. 

On t he w hole Jatropha curcas L. pl antation on degraded l and needs f ertilizer application t o 

promote its growth hence to improve its biofuel production. As a result growth can be improved 

using degraded land without having land scarcity for plantation. 

 

5.2. Recommendation 

According t o t he r esults of  t he r esearch c ombined f ertilizer of  c ompost a nd bi ogas s ludge 

combination followed by NPKfollowed byNP per plant is recommended for the aforementioned 

agro climatic region. 

• The pl ant n utritional requirement c hanges w ith t he age of  the pl ant, t herefore, f urther 

study is required starting from the plantation.  

 



• Different result has been s tated by different researchers in different climatic region and 

soil status as a result further study should be conducted on di fferent climatic region and 

soil status. 

• Because of time limitation this research was not able to go further (continue over a longer 

period of  t ime) .Therefore research must be  continued until one  i s able to ge t the yield 

such as seed and oil. 

• This r esearch i s done  on by a pplying or ganic a nd i norganic f ertilizer 

(macronutrients).The same research can be done using micronutrients even though they 

are needed in small amount by plants. 
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