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ABSTRACT  

There is dearth of quantified information on the growth response of Citrus tangelo to organic 
manure from plant. In an attempt to improve the slow growth of Citrus tangelo, investigation 
was conducted to assess the effect of leaf litters of some nitrogen fixing tree species on the 
growth of C. tangelo seedlings. The experiment was laid out in a Completely Randomized 
Design (CRD) with seven treatments replicated five times. The treatments consisted of leaf litters 
of selected nitrogen fixing species (Prosopis africana, Jacaranda mimosifolia, Pentaclethra 
microphylla, Vitex doniana, Enterelobium cyclocarpum, Casuarina equisetifolia) and control. A 
total of thirty five (35) seedlings were involved in the experiment. A–month old C. tangelo 
seedlings was transplanted into potting mixture which consisted of 10 g of  each sample of leaf 
litters of nitrogen fixing trees and sterilized river sand. After transplanting, 200 ml of water was 
applied on daily basis to the seedlings in various pots. The plant growth parameters evaluated 
include height, girth, number of leaves, leaf area, leaf area index, total fresh and dry weight.  
Seedling growth experiment data was subjected to one way Analysis of Variance (ANOVA).  
Significant means were separated using Least Significant Difference (LSD).  The leaf litters of 
selected nitrogen fixing trees significantly (P<0.05) enhanced the growth of C. tangelo. Tallest 
plant (9 cm), highest number of leaves (8) and widest leaf area (18.24 cm2)   were recorded for 
seedlings planted in the soil amended with J.  mimosifolia. Highest leaf area index of 0.70 was 
recorded from seedlings planted in soil amended with C. equisetifolia.  A significant total fresh 
weight of 1.5 g was recorded from seedlings planted in the soil enhanced with P. africana. A 
significant total dry weight of 0.8 g was recorded from seedlings planted in the soil amended 
with P. africana and C. equisetifolia. Highest nitrogen, phosphorus and potassium uptake of 1.92 
%, 36.7 mg/100g and 618.36 mg/100g were recorded for seedlings planted in J. mimosifolia, P. 
africana and C. equisetifolia, respectively. Amendment of soil with J. mimosifolia enhanced the 
growth and nutrient uptake of C. tangelo.    

Keywords: seedling growth, litters, nitrogen fixing tree species, nutrient uptake, agro-forestry 

Introduction 

Soil fertility has been seriously and critically 
noted to be the primary constraints to 
productive agriculture in any arid and semi-
arid Africa (Gruhn et al., 2000). 
Intensification of crop production, 
deforestation and soil erosion are the main 

factors involve in declining soil fertility 
(Vanlauwe, 2000).  Adekola and Usman 
(2009) stated that most of agricultural 
practices developed to restore and increase 
soil fertility are facing socio economic and 
ecological challenges and not able to meet the 
present food requirement of the population.  
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Akinnifesi  et al. (2007) reported that the use 
of farm inputs like inorganic fertilizers and 
lime by smallholder farmers is severely 
constrained by inadequate supply due to 
delivery problems and prohibitive costs. 
Excessive chemical fertilizer contaminates the 
environment (Olowe and Akintunde, 2012).  

The insufficiency, bulkiness, offensive odour 
and disease outbreak have limited the use of 
animal manure as fertilizer (Adekola and 
Usman, 2009). Moreover, Emeghara et al. 
(2012) mentioned that farmyard manure 
increased the incidence of weeds. These 
challenges have resulted in general negative 
nutrient balance in most fields (Adekola and 
Usman, 2009). One of the ways to overcome 
these challenges is by intercropping of some 
useful tree species with agricultural crops 
(agro-forestry). Lundgren and Raintree (1982) 
defined agro-forestry as a collective name for 
land-use systems and technologies where 
woody perennials (trees, shrubs, palms, 
bamboos and many more) are deliberately 
used on the same land-management units as 
agricultural crops and/or animals, in some 
form of spatial arrangement or temporal 
sequence. In agro-forestry systems there are 
both ecological and economical interactions 
between the different components. 

Biomass transfer is an agro-forestry practices 
that involve cut and carry of litters of agro-
forestry tree species from one mother tree to 
place of restoring soil fertility.  Schroth and 
Sinclair (2003) reported that biomass transfer 
systems represent an intermediate situation in 
which the nutrients in the biomass are 
removed from one site and added to another 
site within the same landscape for soil fertility 
restoration. Litters of nitrogen fixing trees are 
rich in nutrients which are essential for 
enriching the fertility of soil as well as 
increase crop productivity (Schroth and 
Sinclair, 2003). Crop such as Citrus tangelo 

productivity needs to be improved for the 
benefits of Nigerians. Tangelos are a specific 
hybrid of mandarin orange and grapefruit or 
pummelo.  Yuma (2018) stated that tangelos 
are a hybrid of Citrus paradisi and Citrus 
reticulate and reported that tangelo trees 
indicate that the fruit is a cross between the 
Duncan grapefruit and the Dancy tangerine of 
the family Rutaceae.   

Not only are tangelos packed with flavor, they 
are also a great source of vitamins C and A. 
For one, they are more substantial than 
tangerines, making them a great snack choice 
(Yuma, 2018).  Mike (2015) stated that citrus 
trees such as tangelo takes a long time to 
grow and for the root to penetrate into soil. 
Cruz (2018) stated that   C. tangelo is a 
nitrogen demander. Nitrogen plays active 
roles in metabolic processes and phenology of 
plant and equally promoting cell division and 
enlargement (Shehu et al., 2010; Khan et al., 
2013).  To get cheap source of 
environmentally friendly nitrogen for root 
absorption, litters of nitrogen fixing trees can 
be used.  Oyun et al. (2015) stated that 
consequent upon the peculiar management 
problems of tropical soils, there is need to 
evolve indigenous home grown, affordable, 
adoptable and adaptable techniques to manage 
the soils for sustainable cropping.  

There is dearth of quantified information on 
the effect of litters of selected nitrogen fixing 
trees on the growth of C. tangelo seedlings. In 
this light, investigation was conducted into 
effect of litters of selected nitrogen fixing 
trees on the growth of C. tangelo.  

Materials and Method 

Experimental site 

         The research was conducted in the screen 
house of Federal College of Forestry 
Mechanization, Afaka, Kaduna. The college 
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is located in the Northern Guinea Savannah 
ecological zones of Nigeria. The college lies 
within latitudes 10 o 35' and 10 o 34 ' and 
longitudes 7 o 21' and 7 o 20 ' (Adelani, 2015). 
The vegetation is open woodland of tall trees 
with broad leaves, usually with small boles 
(Otegbeye et al., 2001). 

Experimental materials 

The biomass transfer method which involves 
the collections of wet leaves was used 
because some of selected nitrogen fixing tree 
species is not located in the same site. The 
samples of each leaves were air dried and 
pulverized.  The samples of each leaves were 
weighed (10 g). The river sand was collected 
from the floor of the dam and allowed to pass 
through 2mm sieve and soaked in 10 % 
hydrochloric acid for 24 hours to remove 
impurities, organic matter and nutrient residue 
according to the recommendation of Adelani 
et al. (2014). The samples of sterilized sand 
were thoroughly mixed with the leaves of 
selected nitrogen fixing trees (10 g) and then 
packed into polypots of 20 x 10 x 10 cm3 

dimensions. The potting mixture was watered 
at 200 ml daily to pot capacity. The acid 
washed sand without the addition of leaf 
litters was used as control. Distilled water was 
used to water the seedlings. A month old of 
Citrus tangelo was transplanted into the pots 
with the prepared mixture of nutrient and 
sand.  

Chemical analysis for leaf litters of 
nitrogen fixing trees  

Each sample of pulverized leaves of nitrogen 
fixing tree species after air dried was analyzed 
chemically for nitrogen, phosphorus and 
potassium (NPK) content at the Federal 
University of Agriculture Abeokuta, Ogun 
State, Nigeria laboratory. Determination of 
total nitrogen was done by Macro Kjeldahi 
method. Available phosphorus (P) was 

extracted by Bray-1 method and determined 
colourimetrically. Extracts from the digestion 
of the leaves of the agro-forestry tree species 
were used to determine potassium by flame 
photometry.  

Nutrient uptake of the C. tangelo seedlings 

Nutrient uptake 

Tissue analysis was also done for the sample 
of whole plant of C. tangelo seedlings before 
transplanting in the beginning and after 
transplanting at end of the experiment 
respectively to determine nutrient uptake. 
Nitrogen, Phosphorus and Potassium content 
were determined by  

Macro Kjeldahi method, Bray-1 method and 
flame photometry method respectively. 

Nutrient Uptake was evaluated by  

Method of Sharma et al. (2012) = %N %P 
%K x Dry matter kg ha-1/100 

Actual nutrient uptake was determined by 
changes in nutrient uptake at the beginning 
and the end of the experiment.  

The experiment was laid out in a Completely 
Randomized Design (CRD) with seven 
treatments replicated five times. The 
treatments consisted of leaf litter of selected 
nitrogen fixing species (Prosopis africana, 
Jacaranda mimosifolia, Pentaclethra 
microphylla, Vitex doniana, Enterelobium 
cyclocarpum, Casuarina equisetifolia) and 
control. A seedling represents a replicate. A 
total of thirty five (35) seedlings were 
involved in the experiment. A–month old C. 
tangelo seedlings was transplanted into 
potting mixture which consisted of 10 g of  
each sample of leaf litters of nitrogen fixing 
trees and sterilized river sand. Based on the 
method of Olajuyigbe et al. (2013) for 
seedlings in the pot, a daily watering of 200 
ml was applied to all the seedlings subjected 
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to the leaf litters of selected nitrogen fixing 
trees. Seedlings were allowed to establish for 
two weeks after transplanting before the 
commencement of this experiment. Seedling 
assessment was carried out every two weeks 
after transplanting (WAT) seedlings into 4 cm 
depth of soil.  Growth parameters were 
monitored every two weeks for 12 weeks. 
Growth parameters assessed include: Seedling 
height (using meter rule); girth (using venier 
caliper); the number of leaves were counted 
manually and Leaf area was obtained by 
linear measurement of leaf length and leaf 
width as described by Clifton-Brown and 
Lewandowski (2000). 

LA = 0.74xLxW     [1] 

Where: LA = leaf Area 

LxW = Product of linear dimension of the 
length and width at the broadest part of the 
leaf.  

Leaf area index was calculated by leaf area/ 
land area [2].  

The fresh and dry weight were determined by 
the use of Mettler Top Loading Weighing 

Balance, but dry weight was taken after oven 
dried the seedlings at 70 oC for 72 hours 
(Umar and Gwaram, 2006).  

Data Analysis 

              Data were collected and subjected to Analysis 
of Variance (ANOVA) using SAS (2003).  A 
comparison of significant means was 
accomplished using Fishers’ Least Difference 
LSD at 5 % level of significance.   

Results   

                       Effect of leaf litters of selected nitrogen 
fixing tree species on the height of C. 
tangelo seedlings 

   Tallest plant (9cm) was recorded in seedlings 
planted in the soil amended with J. 
mimosifolia at 12 WAT. The height (9cm) of 
seedlings planted in the soil amended with J. 
mimosifolia was significantly higher than that 
of untreated seedlings (control) at 12 WAT. 
The shortest height of 3 cm was recorded 
from seedlings planted in soil without leaf 
litters of nitrogen fixing trees at 12WAT 
(control) (Table 1). 

             
            Table 1: Effect of leaf litters of selected nitrogen fixing tree species on the height  
             (cm) of C. tangelo seedlings  

N.F.T Species   W A T  

 

2 4 6 8 10 12 
P.africana 4.60a

 

5.20a

 

6.00a

 

6.00a

 

6.00a

 

6.00a

 

J. mimosifolia 7.00b

 

8.00ab

 

8.00ab

 

9.00a

 

9.00a

 

9.00a

 

P. microphylla 4.40b

 

5.40ab

 

6.40a

 

6.40a

 

6.40a

 

6.40a

 

V. doniana 7.00a

 

7.00a

 

8.00a

 

8.00a

 

8.00a

 

8.00a

 

E. cyclocarpum 6.00a

 

6.00a

 

7.00a

 

7.00a

 

7.00a

 

7.00a

 

C. equisetifolia 4.00a

 

4.00a

 

5.00a

 

5.00a

 

5.00a

 

5.00a

 

Control 2.00a

 

2.00a

 

2.40a

 

2.50a

 

2.50a

 

3.00a

 

SE 

 

0.80 0.80 0.80 0.80 0.80 0.80 
*Means on the same row having different superscripts are significantly different (P<0.05).  
W A T = Weeks After  Transplanting 

N.F.T Species=Nitrogen Fixing Tree Species 
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Effect of leaf litters of selected nitrogen 
fixing tree species on the girth of C. tangelo 
seedlings 

The girths of seedlings planted in the soil 
unamended and soil amended with leaf litters 
of nitrogen fixing trees were not significantly 
different at l2 WAT (Table 2). 

          Table 2:  Effect of leaf litters of selected nitrogen fixing tree species on the girth   
          (cm) of C. tangelo seedlings 

N.F.T Species   W A T  

 

2 4 6 8 10 12 
P.africana 0.70a

 

0.90a

 

0.90a

 

1.00a

 

1.00a

 

1.00a

 

J.mimosifolia 0.70a

 

0.90a

 

0.90a

 

1.00a

 

1.00a

 

1.00a

 

P.microphylla 0.70a

 

0.90a

 

0.90a

 

1.00a

 

1.00a

 

1.00a

 

V.doniana 0.70a

 

0.90a

 

0.90a

 

1.00a

 

1.00a

 

1.00a

 

E.cyclocarpum

 

0.70a

 

0.90a

 

0.90a

 

1.00a

 

1.00a

 

1.00a

 

C.equisetifolia 0.70a

 

0.90a

 

0.90a

 

1.00a

 

1.00a

 

1.00a

 

Control 0.70a

 

0.70a

 

0.70a

 

0.70a

 

0.70a

 

0.70a

 

SE 

 

0.00 0.00 0.00 0.00 0.00 0.00 
         *Means on the same row having different superscripts are significantly different (P<0.05). 

W A T = Weeks After Transplanting N.F.T Species=Nitrogen Fixing Tree Species 

Effect of leaf litters of selected nitrogen 
fixing tree species on the number of leaves 
of C. tangelo seedlings 

Highest number of leaves (8) was recorded 
for seedlings planted in the soil influenced 
with J. mimosifolia at 12 WAT.  The number 
of leaves recorded from seedlings planted in 

the soil amended with J. mimosifolia was 
significantly higher than that of untreated 
seedlings (control) at 12 WAT. The least 
number of leaves of 3 was recorded from 
untreated seedlings (control) at 12 WAT 
(Table 3).  

               

              
                         Table 3: Effect of leaf litters of selected nitrogen fixing tree species on the number of     
                         leaves of   C. tangelo seedlings 

N.F.T Species   W A T  

 

2 4 6 8 10 12 
P.africana 3.00a

 

4.00a

 

4.00a

 

4.00a

 

4.00a

 

4.00a

 

J.mimosifolia 6.00b

 

8.00a

 

8.00a

 

8.00a

 

8.00a

 

8.00a

 

P.microphylla 6.00a

 

6.20a

 

6.20a

 

7.00a

 

7.00a

 

7.00a

 

V.doniana 5.00b

 

6.00ab

 

6.00ab

 

7.00a

 

7.00a

 

7.00a

 

E.cyclocarpum

 

5.00a

 

6.00ab

 

6.00ab

 

7.00a

 

7.00a

 

7.00a

 

C.equisetifolia 5.00b

 

6.00ab

 

6.20a

 

6.20a

 

6.20a

 

6.20a

 

Control 2.00a

 

2.00a

 

2.00a

 

2.00a

 

3.00a

 

3.00a

 

SE 

 

0.34 0.41 0.43 0.44 0.44 0.44 
         *Means on the same row having different superscripts are significantly different (P<0.05). 

W A T = Weeks After Transplanting 

N.F.T Species=Nitrogen Fixing Tree Species 
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Effect of leaf litters of selected nitrogen 
fixing tree species on the leaf area of C. 
tangelo seedlings 

        The widest leaf area of 18.24 cm2   was 
recorded from seedlings planted in the soil 

influenced with J. mimosifolia at 12 WAT. 
The narrowest leaf area of 1.00 cm2 was 
recorded from seedlings planted in soil 
without mixture of leaf litters of nitrogen 
fixing trees (Table 4).  

        Table 4: Effect of leaf litters of selected nitrogen fixing tree species on the leaf area  
         (cm2)  of C.  tangelo seedlings 

N.F.T Species   W A T  

 

2 4 6 8 10 12 
P.africana 4.28a

 

4.92a

 

5.05a 5.05a

 

5.05a

 

5.05a

 

J.mimosifolia 13.59b

 

12.42b

 

16.46ab

 

18.24a

 

18.24a

 

18.24a

 

P.microphylla 5.99b

 

5.99b

 

9.12a

 

9.12a

 

9.12a

 

9.12a

 

V.doniana 4.28a

 

4.28a

 

6.84a

 

6.84a

 

6.84a

  

6.84a

  

E.cyclocarpum

 

11.40a

 

11.40a

 

13.68a

 

13.68a

  

13.68a

  

13.68a

  

C.equisetifolia 3.42a

 

3.42a

  

5.02a

 

5.70a

 

5.70a

  

5.70a

  

Control 1.00a

 

1.00a 1.39a 1.39a

 

1.39a

 

1.59a

 

SE 

 

0.37 0. 25 0. 39 0.72 0.72 0.72 
       *Means on the same row having different superscripts are significantly different (P<0.05). 

W A T = Weeks After Transplanting 
N.F.T Species=Nitrogen Fixing Tree Species  

Effect of leaf litters of selected nitrogen 
fixing tree species on the leaf area index of 
C. tangelo seedlings 

       Highest leaf area index of 0.70 was recorded 
from seedlings planted in the soil amended 

with C. equisetifolia at 6 WAT. The least leaf 
area index of 0.002 was recorded from 
untreated seedlings (Table 5). 

        
       Table 5: Effect of leaf litters of selected nitrogen fixing tree species on the leaf   
       area index  of C. tangelo seedlings 

N.F.T Species   W A T  

 

2 4 6 8 10 12 
P.africana 0.47a

 

0.51a

 

0.51a

 

0.41a

 

0.41a

 

0.41a

 

J.mimosifolia 0.57a

 

0.56a

 

0.58a

 

0.57a

 

0.57 a

 

0.57a

 

P.microphylla 0.57a

 

0.57a

 

0.57a

 

0.57a

 

0.57a

 

0.57a

 

V.doniana 0.57a

 

0.57a

 

0.57a

 

0. 68a

 

0. 68a

 

0. 68a

 

E.cyclocarpum

 

0. 57a

 

0.57a

 

0.57a

 

0.57a

 

0.57a

 

0.57a

 

C.equisetifolia 0.57a

 

0.57a

 

0.70a

 

0.57a

 

0.57a

 

0.57a

 

Control 0.002a

 

0.002a

 

0.004a

 

0.004a

 

0.004a

 

0.007a

  

SE 

 

0.43 0.33 0.29 0.24 0.24 0.24 
     *Means on the same row having different superscripts are significantly different (P<0.05). 

W A T = Weeks After Transplanting 
N.F.T Species=Nitrogen Fixing Tree Species 
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Effect of leaf litters of selected nitrogen 
fixing trees on the fresh and dry weight of 
C. tangelo seedlings 

      A significant total fresh weight of 1.5 g was 
recorded from seedlings planted in the soil 
enhanced with P. africana.  A significant total 

dry weight of 0.8 g was recorded from 
seedlings planted in the soil amended with P. 
africana  and C. equisetifolia. The least 
values of 0.06  g and 0.04 g were recorded for 
total fresh and dry weight respectively of 
untreated seedlings (control) (Table 6). 

       
     Table 6: Effect of leaf litters of selected nitrogen fixing trees on the fresh and dry weight  
      (g) of C. tangelo seedlings 

N.F.T Species  FW  TFW  DW  TDW 

 

L S R  L S R  
P. africana 0.55a

 

0.35b

 

0.60a

 

1.50a

 

0.30a

 

0.15b

 

0.35a

 

0.80a

 

J. mimosifolia 0.40b

 

0.10c

 

0.70a

 

1.20a

 

0.10b

 

0.00c

 

0.20a

 

0.30bc

 

P. microphylla 0.25a

 

0.20a

 

0.25a

 

1.40a

 

0.10a

 

0.10a

 

0.15a

 

0.35bc

 

V. doniana 0.35a

 

0.15a

 

0.45a

 

0.95b

 

0.25a

 

0.10b

 

0.30a

 

0.65b

 

E.cyclocarpum

 

0.30ab

 

0.20b

 

0.45a

 

0.95b

 

0.15a

 

0.10a

 

1.15a

 

0.50b

 

C.equisetifolia 0.35c

 

0.60b

 

0.75a

 

1.40a

 

0.20b

 

0.10b

 

0.50a

 

0.80a

 

Control 0.02a

 

0.01a

 

0.03a

 

0.06a

 

0.01a

 

0.01a

 

0.02a

 

0.04a

 

SE 

 

0.10 0.10 0.10 0.31 0.07 0.07 0.07 0.21 
*Means on the same row having different superscripts are significantly different (P<0.05) for 
leaf, shoot and root. 
*Means on the same column having different superscripts are significantly different (P<0.05) for 
total fresh and dry weight. 
N.F.T Species=Nitrogen Fixing Tree Species 
FW=Fresh Weight,   TFW=Total Fresh Weight,   DW=Dry Weight,   
TDW=Total Dry Weight, L=Leaf, S= Stem, R=Root 

   

Percentage NPK composition of selected 
nitrogen fixing tree species 

       Highest percentage value of 2.66 % was 
recorded for nitrogen in J. mimosifolia. 
Highest percentage value of 1.96 % was 
recorded for phosphorus in V. doniana. 

Highest percentage value of 2.08 % was 
recorded for potassium in C. equisetifolia. 
The least values of 0.06, 0.02 and 0.08 % 
were recorded for N P K content of soil 
without leaf litters of nitrogen fixing trees 
(control) respectively (Table 7). 

         
      Table 7: Percentage NPK composition of selected nitrogen fixing tree species 

N.F.T Species   N %  P  %  K % 

 

P.africana  1.97  0.85  1.88 
J. mimosifolia  2.66  0.68  2.02 
P. microphylla  2.21  0.89  1.79 
V. doniana  2.56  1.96  1.73 
E. cyclocarpum  2.38  0.93  1.92 
C. equisetifolia  2.63  0.96  2.08 
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Control 0.06 0.02 0.08 
N.F.T Species=Nitrogen Fixing Tree Species N=Nitrogen, P=Phosphorus, K=Potassium  

Plant nutrient uptake from the nitrogen 
fixing tree species 

Highest nitrogen, phosphorus and potassium 
uptake of 1.92 %, 36.7 mg/100g and 618.36 
mg/100g were recorded for seedlings planted   

in J. mimosifolia, P. africana and C. 
equisetifolia, respectively. The least values of 
0.75, 1.83 and1.65 %   of nitrogen, 
phosphorus and potassium were recorded for 
nutrient uptake of seedlings planted in an 
unamended soil (Table 8). 

Table 8: Plant nutrient uptake from the nitrogen fixing tree species 

N.F.T Species  Nutrient  

 

N  % P  mg/100g K  mg/100g 
P. africana 1.42 36.71 186.45 
J. mimosifolia 1.92 18.11 328.63 
P. microphylla 1.44 6.32 108.31 
V. doniana 1.78 8.52 81.38 
E. cyclocarpum 1.20 20.86 98.86 
C. equisetifolia 1.21 10.16 618.36 
Control 0.75 1.83 1.65 

 

N.F.T Species=Nitrogen Fixing Tree Species 
      N=Nitrogen, P=Phosphorus, K=Potassium 

Discussion 

       Appreciable growth of C. tangelo in height, 
number of leaves and leaf area recorded for 
seedlings planted in the soil influenced with J. 
mimosifolia showed that J. mimosifolia gave 
the seedlings appropriate nitrogen to enhance 
the growth parameters.  The excellent 
performance of J. mimosifolia was adduced to 
its ability to contain and release nitrogen for 
seedling growth. This is in the same trend 
with reports of Silvia and Victor (2008) who 
reported that growth recorded in red garlic 
was traceable to nitrogen released for its 
fertilization. Taller plants and more leaf 
numbers recorded from carrot as a result of 
tithonia manure application could be ascribed 
to enhanced levels of major nutrients (NPK) 
in tithonia manure as revealed by improved 
nutrient levels in the soil at the end of each 
growing season (Jeptoo et al., 2013).  

Based on its performance in term of 
influencing the growth, it could be concluded 
that J. mimosifolia was the best sources of 
nitrogen in this study. Various investigations 
such as Ohlund and Nasholm (2001) (Picea 
abies)., Warrren and Adams (2002) (Pinus 
pinaster) and Khamis et al.(2013) (Populus 
euphratica)  have  reported  the  efficacy of  
sources of nitrogen in enhancing the  growth 
of plant. Nitrogen is essential for growth and 
development of plant. It is most critical 
element for plant growth because of its role in 
many physiological and biochemical 
processes (Kathiravan et al., 2008; James and 
Michael, 2009). It is a part of the structure of 
chlorophyll and many important compounds 
such as protein, fats and nucleic acids (El-
Mesiry and Azza, 2001, El-Sallami 2002, El-
sallami, 2003). Camellia et al. (2009) stated 
that many enzymes are protein; therefore 
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nitrogen has a key role in many biochemical 
reactions.   

Highest percentage value recorded for 
potassium in C. equisetifolia is in consonance 
with the report of Adelani et al. (2018) who 
recorded highest percentage value of 2.08 % 
for potassium in C. equisetifolia. Highest leaf 
area index recorded in seedlings planted in the 
soil amended with C. equisetifolia showed its 
ability to release highest potassium for 
increase in leaf area per land area of the 
seedlings. Similar observation has been 
recorded by Adelani et al. (2014) who 
attributed highest number of growth 
parameters recorded from maize seedlings 
planted in soil amended with Gliricidia  
sepium to its ability to release its highest 
potassium component.  
Leaf litters of nitrogen fixing tree species are 
sources of essential nutrient as potassium 
which influences plant growth. Potassium is 
an essential element that function in 
activation of enzymes., (Mengel, 2001; 
Marschner, 2012), the translocation of 
photosynthates and the synthesis of cellulose, 
a building   block of every plant cell wall 
(Anghinoni and Bissani, 2004; Havlin et al., 
2005; Sardans and Penuelas, 2005; Wang et 
al., 2013), transplant of sugars from leaves to 
fruits, and production and accumulation of 
oils (Romheld and Kirky, 2010). Some 
studies have shown that potassium 
fertilization results in a marked improvement 
in water use efficiency (Ashraf  et al., 2001).  
Adequate potassium supply is essential to 
enhancing drought resistance by increasing 
root elongation and maintaining all membrane 
stability (Datnoff et al., 2007; Wang et al., 
2013). 
Highest percentage values recorded for 
nitrogen, phosphorus and potassium in J. 
mimosifolia, V. doniana and C. equisetifolia, 
respectively showed their ability to release 

nutrients better than others species 
investigated. Similar observation has been 
reported by Adelani et al. (2014) who 
connected highest growth parameters 
recorded in Zea mays seedlings planted in soil 
influenced with Gliricidia sepium and Parkia 
biglobosa to their ability to release their richer 
nutrients compared to other species studied.  
In this experiment, it could be inferred that  J. 
mimosifolia, V. doniana and C. equisetifolia 
were able to release better nitrogen, 
phosphorus and potassium than other 
investigated because they are richer in these 
nutrients.  
The growth recorded from seedlings planted 
in soil enhanced with J. mimosifolia was 
connected to its nutrient uptake.  Similar 
observation has been recorded by Odeyemi et 
al. (2015) on Carica papaya and Atanda and 
Olaniyi (2015) on Elaeis guineesis.  
Significant growth parameters recorded from 
seedlings planted in J. mimosifolia, P. 
africana and C. equisetifolia could be 
traceable to the highest nitrogen, phosphorus 
and potassium uptake from them respectively. 
It showed that growth is not the functions of 
nutrient present alone but the uptake of the 
nutrients in the soil.  
Conclusion 

       Investigation conducted into the effect of leaf 
litters of nitrogen fixing trees on the growth 
of C. tangelo revealed that leaf litters of J. 
mimosifolia enhanced its nutrient uptake as 
well as growth.  The inadequacy of research 
based information has been limiting the 
enjoyment of the benefits of leaf litters of 
nitrogen fixing trees, which is cheap source of 
adoptable, adaptable, accessible and 
environmentally friendly nitrogen that help to 
restore and maintain soil fertility for 
sustainable crop productivity. 
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