
 

124 
 

Journal of Forestry Research and Management. Vol. 17(3).124-134; 2020, ISSN 0189-8418 

www.jfrm.org.ng 

EFFECTS OF ORGANIC MANURE ON EARLY GROWTH PERFORMANCE OF 
Hibiscus physaloides (GUILL. & PERR) SEEDLINGS 

1Rufai, S.O., 2Adeniyi, O.O.,*1Olaniyi, M.B. and1Lawal, I.O. 
1Biomedicinal Research Centre, Forestry Research Institute of Nigeria, P.M.B 5054 Jericho Hill, 

Ibadan, Oyo State, Nigeria 
2 Montane Forest Research Station, Forestry Research Institute of Nigeria, Plateau State, Nigeria 

*Corresponding Author: musbay2012@gmail.com 

ABSTRACT 
The protracted destruction of forest has endangered several important medicinal plant species 
like Hibiscus physaloides due to scanty information on its growth and regeneration principles for 
conservation, sustainable use and management. This study was carried out to investigate the 
effects of organic manures on the early growth performance of H. physaloides seedlings. The 
experiment was arranged in a Completely Randomized Design with 4treatments and 10 
replicates each for 12 weeks. The treatments were T1 (2kg of top soil+ 25g poultry manure), T2 
(2kg of top soil +25g horse dung), T3 (2kg of top soil +25g poultry manure +horse dung), T4 
(Control 2kg of top soil only).Seeds were sown into germination baskets filled with top soil to 
raise seedlings for this study. Five days after first emergence, germination was monitored and 
germination percentage was calculated. At two-leaf stage, uniform seedlings (40) were 
transplanted into poly-pots filled with top soil and organic manure according to the experimental 
treatments and watering appropriately. Thereafter, data were collected fortnightly on growth 
parameters and were subjected to Analysis of variance and mean separation using Duncan 
Multiple Range Test at p˂0.05.Results obtained show that there were significant differences in 
the growth responseof H. physaloides seedlings to the different organic manure. Seedlings raised 
with 25g of poultry manure performed best in terms of the variables measured with 57.15cm in 
height, 15.31cm in collar diameter and average leave production of 19.3 while the control 
recorded the least height (23.38cm), collar diameter (8.50cm) and average number of leaves of 
9.50.It is therefore important to note that organic manure can improve the growth of H. 
physaloides at the early stage and thus recommended that for optimum growth response. 
Keywords: Medicinal plant, Hibiscus physaloides, propagation, organic manure, seedling. 

Introduction 
Forests are very crucial natural resources as it 
contains resources that fuel the continuous 
economic and social development of many 
countries (Sim et al., 2002; Agbo-Adediran et 
al., 2018). It a very complex ecosystem which 
provide a wide range of goods and services 
for human benefits, According to FSI (2009) 
the forest  provide renewable raw materials, 
mitigate climate, protect land and water 

resources and also harbors biological diversity 
including medicinal plants. 

Medicinal plants are reported to be the largest 
group of plants with about 30,000 species 
used for therapeutic purposes worldwide and 
in this century they have received a lot of 
attention mainly because of there are no side 
effects attributed to natural products 
(Rahbarian, 2014; Agbo-Adediran et al., 
2016).Due to increased human activities and 
higher demand for medicinal plants/ products, 
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there has been a marginal depletion of wild 
population of medicinal plants and 
disappearance of valuable forest resources at 
an alarming rate(Oladele et al., 2011; Offiong 
et al., 2010; Iroko et al., 2019). 
Hibiscus physaloides is a neglected medicinal 
herb of the family Malvaceae. It is commonly 
called wide okra; its flowers are ingested 
while the leaves are used in treating parasitic 
infections (Royal Botanic Gardens, 2018; 
Adeniyi and Lawal, 2019). It is referred to as 
“Ewe-ina” by the Yorubas of Nigeria. 

Ethnobotanical survey revealed that it is used 
in curing arthritis and pains (Adeniyi and 
Lawal, 2019).However, most of forest plant 
species are collected from the wild and are yet 
to be integrated completely into the various 
traditional farming systems by farmers 
(Ndukwu and Ben-Nwadibia, 2006). Research 
is being centered on some forest species like 
H. physaloides that are of immense 
importance in order to fully harness their 
potentials and subsequently integrate them 
into the farming system to ensure the 
conservation of their rich genetic resources 
(Olajide and Udo, 1997).   

In order to improve the soil fertility for plant 
optimum growth, the soil has to be enriched 
with nutrients which could be in form of 
manure application. Organic manures are 
fertilizers from either plants or animals used 
for improving soil nutrients and consequently 
to stimulate the growth of plant (Oso, 
1995).Organic manure usage has been 
reported to replace important nutrient into the 
soil, nourishes soil organisms, which in turn 
steadily make minerals available for plants 
uptake (Erin, 2007) and also improve soil 
physical properties by increased water 
infiltration, water holding capacity, aeration, 
permeability and soil aggregation (Allison, 
1973; Musa et al., 2018). In the developing 
countries like Nigeria, the practice of adding 

organic materials to soils in the nursery has 
been the common practice in supplementing 
soil fertility and improving production of 
vigorous seedlings (Jackson and Ojo, 1971) 
because it is believed to be eco-friendly, 
without any toxic compound and readily 
available (Uddin et al., 2012). Several studies 
have documented the successful use of 
organic manure for various plants and tree 
species (Oroka and Ureigho, 2019; Musa et 
al., 2018; Agera et al., 2019). However the 
knowledge of proper application of organic 
fertilizers to forest nursery soils for growth 
and development of various species is of 
considerable essential since it may profoundly 
influence the value of seedlings produced. In 
addition despite the numerous importance of 
H. physaloides such as ethno-pharmacological 
and nutritional uses, there is dearth of 
information on its propagation and early 
growth. Also H. physaloides has been found 
to grow slowly in topsoil. Hence, this study 
investigated its performance in soil 
augmented with organic manures in order to 
improve its growth, yield and conservation. 

Materials and Methods 

Experimental site 
This study was conducted at the Herbal 
garden nursery, Forestry Research Institute of 
Nigeria (FRIN) Ibadan which is located on 
longitude 07°23'18''N to 07°23'43''N and 
latitude 03°51'20''E to 03°51'43''E. The 
climate is West African monsoon with dry 
and wet seasons where the dry season is 
usually from November to March and is 
characterized by dry cold wind of harmattan. 
The wet season usually spans from April to 
October with occasional strong winds and 
thunderstorms. Mean annual rainfall is about 
1548.9 mm, falling within approximately 90 
days. The mean annual temperature is 
between 24.2°C to 32.9 °C while the mean 



 

126 
 

Journal of Forestry Research and Management. Vol. 17(3).124-134; 2020, ISSN 0189-8418 

www.jfrm.org.ng 

daily relative humidity is about 71.9% (FRIN, 
2015). 

Soil Analysis 
Soil samples were collected from six (6) 
different locations at the herbal garden with 
the aid of a soil auger. The samples were 
collected at depth of 0 – 15cm prior to 
application of manure. They were 
homogenized and a representative sample was 
taken from it. The representative sample was 
air dried ground and sieved using a 2mm 
sieve. Soil physical and chemical properties 
were determined according to the standard 
methods (Amhakhian and Isaac, 2016).  

Experimental Procedure 
The matured fruits of H. physaloides were 
harvested from a mother plant located at 
Onikanga village, Ido Local Government, 
Ibadan. The seeds were extracted from the 
pods and sowed directly in a germination 
basket filled with top soil. The first 
emergence was noticed on the fifth day after 
sowing and germination was monitored for 
weeks and there after percentage germination 
was calculated. The Poultry manure (PM) and 
Horse dung (HD) used were collected from 
the Federal College of Forestry and Ibadan 
Polo Club respectively, air dried and ground 
into powder for easy mixing and fast 
decomposition in the soil. 

 Polythene pots were filled with the mixture 
of top soil and organic manure (poultry 
manure and Horse dung) according to 
treatment and then watered for three (3) 
weeks in order to hasten decomposition and 
mineralization as well as to avoid reduction in 
the concentration of organic manure before 
the seedlings were transplanted. At two leaf 
stage, a total of 40 uniform seedlings of H. 
physaloides were pricked out and transplanted 
into the polythene pots filled with top soil and 

watered adequately for two weeks. The 
experiment was laid out in a Completely 
Randomized Design (CRD) with 4 treatments 
replicated 10 times. The treatments include, 
T1- 2kg of top soil+ 25g poultry manure, T2- 
2kg of top soil +25g horse dung, T3- 2kg of 
top soil +25g poultry manure +horse 
dung(1:1), T4- Control (2kg of top soil only). 

Germination percentage (%) 
The percentage germination of H. physaloides 
seeds was calculated by dividing the total 
number of seed germinated by the total 
number of seeds sown multiplied by 100 %. 
𝐺𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =

 
𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑠𝑒𝑒𝑑𝑠𝑔𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑒𝑑

𝑇𝑜𝑡𝑎𝑙𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑠𝑒𝑒𝑑𝑠𝑠𝑜𝑤𝑛
× 100 %  

Parameters Assessed  
The growth performances of H. physaloides 
seedlings were assessed and measured with 
the aid of a graduated meter rule, veneer 
caliper and by visual counting for plant 
height, stem collar diameter and leaf 
production for period of 12 weeks 
respectively. 

Statistical analysis 
Data collected was subjected to one-way 
Analysis of variance (ANOVA) and Duncan 
Multiple Range Test (DMRT) while treatment 
means was used to separate the significant 
means at 5% level of probability. 

Results and Discussion 
Percentage germination of Hibiscus 
physaloides seeds 
The results obtained from the percentage 
germination trial showed that H. physaloides 
had 87% germination without any 
pretreatment. This implies that the seeds of H. 
physaloides use for the study were viable 
hence gave rise to vigorous and healthy 
seedlings. Low content of major soil nutrients 
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necessitated the application of organic manure 
to soil used for the study in order to optimize 
the soil nutrients which will in turn boost the 
growth and yield of the plant under study. 

Physico-chemical properties of the soil used 
for the study were analyzed and are presented 
as shown (Table 1).

  

Table 1: Physico-chemical Properties of Soil used for the study 

Soil properties  Measured values 
pH (H2O) 5.27 
Organic carbon (%) 3.39 
Organic matter (%) 5.85 
Total nitrogen (%) 0.29 
Available P (mg/kg) 1.304 
Exchangeable cation (cmol/kg)  
Ca  5.489 
Mg  4.770 
K  0.031 
Na 0.457 
Extractible micronutrient (mg/kg)  
Mn 21 
Fe  203 
Cu  2 
Zn  7 
Mechanical analysis (%)  
Sand  80.5 
Silt  5.27 
Clay  11 
Results revealed that the soil had a loamy 
sand texture with high sand content (80.5%), 
average clay content (11%) and a low silt 
content (5.27%). The soil pH is5.27 which 
implies that it is slightly acidic. According to 
Amhakhian and Isaac (2016), the pH of the 
soil under study could therefore be rated low 
base on the obtained value (5.27). However, 
organic carbon and organic matter contents 
detected were 3.39% and 5.85% respectively. 
Amhakhian and Isaac, (2016) and Landon, 
(1996) jointly classified percentage soil 
organic carbon as very high (˃ 20%); high (10 

– 20%); medium (4 – 10%); low (2 – 4%) and 
very low (<2%). Based on this classification, 
the organic carbon content of the analyzed 
soil was low and can be augmented by 

applying a cheaper source of manure like 
poultry manure. Meanwhile, percentage total 
Nitrogen(0.29%) obtained is rated as medium 
in Landon’s classification. The soil’s 

available phosphorus, calcium, magnesium 
concentrations obtained for the study were all 
high(1.304 mg/kg, 5.489 cmol/kg, 4.770 
respectively). In contrast, low concentrations 
(0.031 and 0.457 cmol/kg) were obtained for 
K and Na respectively. Though, out of all the 
extractible micro nutrients only iron was 
found to have a very high concentration (203 
mg/kg), but Manganese, Copper and Zinc had 
lower concentrations (21.0, 2.0 and 7.0 mg/kg 
respectively). 
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Chemical properties of the organic manures 
(poultry and horse dung) used for the study 
are presented as shown (Table 2). Results 
obtained for this study indicated that horse 
dung had higher organic carbon (8.18%), 
organic matter (14.1%), total nitrogen 
(0.71%) and available phosphorus (0.0023 
mg/kg) than poultry manures which had 
6.18%, 10.66%, 0.53% and 0.0003 mg/kg 
respectively. Poultry manures had the highest 

values (13.10, 117.5 and 100.8cmol/kg) for 
three exchangeable cations (potassium, 
calcium, magnesium, respectively), While 
horse dung only had highest value in sodium 
content (14.80cmol/kg). Furthermore, horse 
dung had the highest values (2760, 508 and 
158cmol/kg) of extractible micronutrients for 
iron, manganese and zinc  respectively while 
poultry manures only had highest in copper 
content (32cmol/kg). 

Table 2: Physico-chemical properties of organic manures used for the study 

Parameters Poultry manure Horse dung 
Organic Carbon (%) 6.18 8.18 
Organic matter (%) 10.66 14.10 
Total Nitrogen (%) 0.53 0.71 
Available P (mg/kg) 0.0003 0.0023 
Exchangeable cation  (cmol/kg)   
K  13.10 0.90 
Ca  117.5 88.8 
Mg 100.8 90.80 
Na  2.00 14.80 
Extractible micronutrient (mg/kg)   
Mn 150 508 
Fe  1150 2760 
Cu  32 24 
Zn  150 158 
Plant height growth Hibiscus physaloides 
Results obtained from the plant height growth 
of H. physaloides seedlings revealed that all 
the seedlings responded well to the manures 
applied from the first week of transplanting 
and the plant height growth of three manure 

treatments used were better than the control 
(top soil alone) (Figure 1). Meanwhile, plants 
treated with poultry manure (T1) had the best 
performance in terms of plant height (57.1cm) 
and plants without any treatment (control) Tc 
had the least (23.38cm). 
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Figure1: Effect of Organic Manure on the Plant Height of H.physaloides 

The result of analysis of variance as presented 
(Table 3) indicates that there were significant 
differences among the treatments at 5% level 
of probability which led to further 

differentiation of mean using Duncan 
Multiple Range Test (DMRT) presented in 
(Table 4).  

Table 3: Analysis of variance of plant height, collar diameter and leaf production of H. 
physaloides 

Parameters  SV Df SS MS F-cal P-value 
Plant  height  Treatment  3 7320.727 2440.242 43.880 0.000 

Errors  36 2002.007 55.611   
Total  39 9322.734    

Collar diameter  Treatment  3 276.278 92.093 34.745 0.000 
Errors  36 95.418 2.651   
Total  39 371.696    

Leaf production Treatment  3 518.675 172.892 4.376 0.010 
Errors  36 1422.300 39.508   
Total  39 1940.975    

Significant at 5% level of Probability (P < 0.05) 

Table 4: Mean effects of organic manures on the early growth of H. physaloides seedlings 

Treatments Height Collar diameter Leaf production 

T1(25g PM) 57.15c 15.31c 19.30b 

T2(25g  HD) 40.95b 9.50a 14.80ab 

T3(25g PM+HD) 55.17c 11.98b 12.30a 
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Tc (Control) 23.38a 8.50a 9.50a 

Sig 0.00* 0.00* 0.01* 

Values with same superscript along same column are not significantly different 
This finding is in agreement with result of 
Rafiu et al., (2016) who earlier reported that 
organic manure had an influence on the 
height, leaf count and stem girth of Kigelia 
africana and affirmed that poultry manure 
best suit the growth of Kigelia africana in the 
nursery. In addition it also corroborates with 
the result of Adekiya and Agbede (2016), 
which established that application of poultry 
manure significantly influence the plant 
height, leaf area, and number of fruits per 
plant and fruit weight of Lycopersicon 
esculentum Mill. Agera et al. (2019) also find 
out that poultry manure best enhance the 
height, number of leaves and girth of 
Eucalyptus camaldulensis and thus 
recommend that poultry dropping is the most 
suitable organic manure for nurturing the 
seedlings of E. Camaldulensis in the nursery. 

Stem collar diameter of Hibiscus 
physaloides 
Based on the results obtained at initial stage 
of transplanting, it clearly shows that there 
was a serious competition among the stem 
collar diameters of H. physaloides 
seedlingswith respect to treatments over a 
time period but as the organic manure 
decomposes and mineralizes there were 
appreciable increase in the stem collar 
diameters for all the treatments (Figure 2). 
However, at the end of the 12th week it was 
obvious that seedlings treated with poultry 
manure (T1) had the best collar diameter (15. 
31cm) while seedlings grown without any 
organic manure (control) recorded the least 
(8.50cm). 

 
Figure2: Effect of organic manure on stem diameter of H. physaloides 
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A further analysis of variance (ANOVA) 
result (Table 3) confirmed that the significant 
differences observed among the stem collar 
diameters of all the treatments were 
influenced by the application of organic 
manures and a further comparison of mean 
was carried out (Table 4) This is in tandem 
with the findings of Falana et al. (2016) who 
submitted that both cowdung and Gliricida 
sepium manures have positive effects on the 
stem diameter of khaya senegalensis. 

 

Leaf production of Hibiscus physaloides 
Result of the leaf production of H. 
physaloides seedlings grown on soils with 
organic manures in varying quantities is 
presented (Figure 3). This shows that the 
organic manures (poultry manures and horse 
dung) used enhanced the leaf production 
(number of leaves) in H. physaloides where 
poultry manure (T1) had the highest number 
of leaves (19.30) from the 7th week of 
transplanting till the 12th week (end of the 
study).

  

 
Figure 3: Effect of organic manure on the leaf production of H. physaloides 
In addition, analysis of variance (ANOVA) 
presented in (Table 3) shows significant 
difference among the number of leaves 
produced and a further comparison on mean 
using Duncan Multiple Range Test (Table 4) 
indicates no significant difference between 
the seedlings treated with poultry manure (T1) 
and those treated with horse dung (T2). This 
result is in line with earlier findings of Rafiu 
et al. (2016) who reported that organic 

manure had an influence on the height, leaf 
count and stem girth of Kigelia africana. 

Conclusion and Recommendation 
In conclusion, the study revealed that H. 
physaloides germination rate through seeds is 
above average therefore, further studies to 
increase its germination percentage is 
required. Furthermore the overall 
performance of H. physaloides seedlings in 
terms of plant height, stem diameter and leaf 
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production were significantly enhanced by 
treating the growth media with organic 
manures (poultry manures and horse dung). 
The use of organic manures especially poultry 
manures should be encouraged as a cheap 
means of soil enrichment and enhancement of 
plants growth in the nursery.  

References 
Adeniyi, O.O. and Lawal, I.O. (2019). 

Growth characteristics of wild okra 
(Hibiscus physaloides Guill. &Perr) 
seedlings grown under different light 
intensities. Journal of Tropical Forest 
Resources (34): 41 – 45. 

Adekiya, A.O. and Agbede, T.M. (2016). 
Effect of methods and time of poultry 
manure application on soil and leaf nutrient 
concentrations, growth and fruit yield of 
tomato (Lycopersicon esculentum Mill). 
Journal of the Saudi Society of Agricultural 
Sciences 10: 10 – 16. 

Agera, S.L., Naishima, P.M.K and Amonum, 
J.I. (2019). Assessment of seed germination 
and organic manure application on the early 
growth of Eucalyptus Camaldulensis L. 
Seedlings. Research Journal of Forestry13: 
1 – 8. ISSN 1819-3439 

Agbo-Adediran, O.A., Jayeoba, F.M., Oso, 
A.O., Aderounmu, A.F. and Alonge, 
O.O.(2016). Early growth study of 
Holarrhena floribunda (G. Don.) Dur. 
Schinz using different organic fertilizers. In 
Proceedings of the 1st Commonwealth 
Forestry Association (CFA) Conference: 
Forestry and Allied Natural Resource 
Disciplines in Nigerian Institutions: Inputs 
for Future  Solutions to Dwindling Forest 
Estate in Nigeria, held at Forestry Research 
Institute of Nigeria (FRIN), Jericho, Ibadan, 
Nigeria. Eds: Agbeja, B.O., Adetogun, 
A.C., Adejoba, O.R. and Osunsina, I.O. 
Pp154 – 157.  

Agbo-Adediran, O.A., Banjo, T.A., Adebayo, 
A.S. and Nwachi, A.C. (2018). Growth 
response of Shorea roxburghiiG. Don 
seedlings to different levels of light 
intensity. Journal of Forestry Research and 
Management. 15(1): 162-172 ISSN 0189-
8418 available @ 
www.frin.gov.ng/frin1/journals.html 

Allison, F.E. (1973). Soil organic matter and 
its role in crop production. Amserdamk: 
Scientific Publishing Co. pp16 – 23.  

Amhakhian, S.O. and Isaac, I.B. (2016). 
Effects of organic manure on the growth 
parameters and yield of Okra in Anyigba, 
Kogi State, North Central, Nigeria. Journal 
of Agricultural Science and Engineering 
2(4): 24 – 30. Available at 
http://www.aiscience.org/journal/jase. 

Erin, H. (2007). "Organic Farming" Microsoft 
Student 2008 (DVD).WA: Microsoft 
Corporation, 2007. Microsoft Encarta 
2008(C) 1993-2007 Microsoft Corporation. 

Falana, A.R., Aderounmu, A.F., Musa, F.B. 
and Ogidan, O.A. (2016). Effect of 
Gliricidia sepium leaves and cow dung on 
the growth of Khaya senegalensis A. 
Jussseedlings. In Proceedings of the 1st 
Commonwealth Forestry Association (CFA) 
Conference: Forestry and Allied Natural 
Resource Disciplines in Nigerian 
Institutions: Inputs for Future 
 Solutions to Dwindling Forest Estate 
in Nigeria, held at Forestry Research 
Institute of Nigeria (FRIN), Jericho, Ibadan, 
Nigeria. Eds: Agbeja, B.O., Adetogun, 
A.C., Adejoba,  O.R., and Osunsina, 
I.O. Pp 203 – 210.  

FRIN (2015). Forestry Research Institute of 
Nigeria, Annual Meteorological Report. 

Forest Survey of India (FSI). 2009. State of 
Forest Report for 2007. Ministry of 
Environment and 

Forest, Forest Research Institute, Dehradun. 

http://www.frin.gov.ng/frin1/journals.html
http://www.aiscience.org/journal/jase


 

133 
 

Journal of Forestry Research and Management. Vol. 17(3).124-134; 2020, ISSN 0189-8418 

www.jfrm.org.ng 

Iroko, O.A., Aduradola, A.M. and Oladoye, 
A.O. (2019). Comparative studies on 
Nutrients need and uptake in 
Enthandrophragmaangolense seedlings. 
Greener Journal of Agronomy, Forestry and 
Horticulture6(1): 1 – 7. ISSN: 2354-
2306http://doi.org/10.15580/GJAFH.2019.1
.020. 

Jackson, J. K and Ojo, O. (1971): Productivity 
of natural woodland and Plantation in the 
Savannah zone of Nigeria. Nigeria Journal 
of Forestry 1(2): 57 – 60  

Landon, J.R. (1996). Booker tropical soil 
manual. A Handbook for Soil survey and 
Agricultural  Land Evaluation in the Tropics 
and Sub-tropics. Longman press, pp 431. 

Musa F.B., Ojelabi O.K., Ihediuche, C.I., 
Akinleye, F.O. and Adejare, O.A. (2018). 
Growth response of Annona muricata L. as 
influenced by different organic manure. 
Journal of Forestry Research and 
Management 15(1): 86 – 99.ISSN0189-
8418available 
@www.frin.gov.ng/frin1/journals.html. 

Ndukwu, B.C. and Ben-Nwadibia, N.B. 
(2006). Ethno-medicinal Aspects of plants 
used as species and Conditions in the Niger 
Delta Area of Nigeria. A Thesis presented to 
the Department of the Plant Science and 
Biotechnology, University of Port Harcourt, 
Nigeria. 

Offiong, M.O., Udofia, S.I., Owoh, P.W and 
Ekpenyong, G.O. (2010): Effects of 
fertilizer on the growth of Tetrapleura 
tetraptera (Del.).Nigerian Journal 
ofAgriculture, Food and 
Environment6(1&2): 53 – 59. 

Oladele, A.T., Alade,G.O.and Omobuwajo, 
O.R. (2011). Medicinal plants conservation 
and cultivation by traditional medicine 
practitioners (TMPs) in Aiyedaade Local 
Government Area of Osun State, Nigeria. 
Agriculture and Biology Journal of North 

America2(3): 476 – 487.  ISSN 2151-7517, 
doi:10.5251/abjna.2011.2.3.476.487 

Olajide, O. and Udo, E.O (1997). Exploiting 
and developing the potentials of forest 
plants of importance in food production 
using applied research approaches. In 
Fabiyi, Y.L and Nyienakuna, M. G. 
(eds.).Issues in Sustainable Agriculture 
Development. Department of Agricultural 
Economics and Extension; University of 
Uyo, Nigeria. Pp 

Oroka, F.O.and Ureigho, U.N. (2019).Effect 
of organic manures on the early seedling 
morphology of Irvingia 
womboluVermoesen in the tropical 
rainforest of Nigeria. Ceylon Journal of 
Science 48(2): 163-168 DOI: 
http://doi.org/10.4038/cjs.v48i2.7620 

Oso, B.R. (1995): Potentials of hyacuthazola 
and other weed as organic fertilizer, 
University of Ibadan,pp78. 

Rafiu, B.O., Obideyi, R.I. and Falana, 
A.R.(2016). Influence of organic manure on 
the growth of Kigelia africana (Lam.) 
Benthseedlings. In Proceedings of the 1st 
Commonwealth Forestry Association (CFA) 
Conference: Forestry and Allied Natural 
Resource Disciplines in Nigerian 
Institutions: Inputs for Future Solutions to 
Dwindling Forest Estate in Nigeria, held at 
Forestry Research Institute of Nigeria 
(FRIN), Jericho, Ibadan, Nigeira. Eds: 
Agbeja, B.O., Adetogun, A.C., Adejoba, 
O.R., and Osunsina, I.O.Pp177 – 181.  

Rahbarian,P. (2014). Effects of manure on 
growth of medical plant in 
dragonhead(Dracocephalummoldavica). 
European Journal of Experimental Biology, 
(2): 357 – 360 ISSN: 2248 –9215Available 
online at www.pelagiaresearchlibrary.com 

Royal Botanical Garden. (2018). Habiscus 
physaloidesGuill. & Perr. 
(Malvaceae).JSTOR, Global plants, 
available at 

http://doi.org/10.15580/GJAFH.2019.1.020
http://doi.org/10.15580/GJAFH.2019.1.020
http://www.pelagiaresearchlibrary.com/


 

134 
 

Journal of Forestry Research and Management. Vol. 17(3).124-134; 2020, ISSN 0189-8418 

www.jfrm.org.ng 

https://plants.jstor.org/stable/10.5555/al.ap.
upwta.4:55 

Sim, H.C., Appanah, S. and Durst, P.B. 
(2002). Bringing Back the Forest: Policies 
and practices 

for degraded lands and forest. Proceedings of 
an International Conference, 7th – 
10thOctober, 2002, Kuala Lumpur, 
Malaysia. 

Uddin,M.B., Mukul, S.A. and Hossain, M.K. 
(2012). Effect of organic manure on 
seedling growth and nodulation capabilities 
of five popular leguminous Agroforestry 
tress components of Bangladesh. Journal of 
forest science 28(4): 212 – 217. ISSN1226-
8267, Forestry 

https://plants.jstor.org/stable/10.5555/al.ap.upwta.4:55
https://plants.jstor.org/stable/10.5555/al.ap.upwta.4:55

