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EFFECT OF TIME AND RATE OF APPLICATION OF
POULTRY MANURE ON THE GROWTH AND YIELD OF
OKRA (Abelmoschus esculentus (L) Moench) IN THE
CROSS RIVER RAIN FOREST AREA, NIGERIA

ABSTRACT

Aims: The aim of the experiment was to evaluate the effects of time and rate of
application of poultry manure (PM) on the performance of an early maturity okra
(Abelmoschus esculentus (L.) Moench) variety ‘Clemson spineless VGTH-014K.

Study Design: The experimental design was the randomized complete block design
(RCBD) with three replications.

Place and Duration of the Study: The field experiment was conducted the University
of Calabar Teaching and Research Farm from June to September, 2016

Methodology: The treatments consisted of 5 and 10 PM t/ha incorporated each into the
soil at 1 and 2 weeks before planting, at planting, 2 weeks after planting, and zero
poultry manure (0 t PM /ha) served as the control to give a total of 9 experimental units.
Results: The results obtained indicated that application of poultry manure at different
times significantly (P < 0.05) influenced the vegetative and fruit yield parameters okra
evaluated. Statistically, 10 t of PM/ha had the best effect on okra performance
irrespective of the time of application. However, early application at two weeks before
planting produced the tallest plants (39.70 cm), highest number of leaves (22.67) and
branches (9.67) per plant and highest leaf area index value (44.96). Also the highest
fresh (1.43t/ha) and dry pod yield (0.55t/ha) as well as highest dry seed yield of 308
kg/ha were obtained in this treatment.

Conclusion: PM rates incorporated before planting were more effective than the
corresponding rates applied at other periods. The optimum performance of okra was
obtained at 10 t PM/ha and could be recommended for enhanced productivity of the
crop in the study area.

Keywords: Food security, Humid areas, poultry manure, time of application,
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1. INTRODUCTION

Okra (Abelmoschus esculentus (L.) Moench) also known as ladies’s fingers, is an annual herbaceous
vegetable cultivated throughout the tropical, sub-tropical and warm temperate regions of the world[1, 2}. It
is considered one of the most versatile crops with multiple health benefits [3] and high industrial potential
for high quality edible oil [4] and biofuel production [5,6]. The crop is valued for its nutritious edible green
seed pods which produce a mucilaginous ‘drawing’ mash much cherished for soup [7]. Okra is usually
grown in compound gardens and smallholder plots in Nigeria and is commonly found in almost all

Nigerian markets throughout the year [8].

The demand for okra in the country is usually high especially in the dry season when most local leafy
vegetables are in short supply. But the output is frequently far from satisfying the demand resulting in the
high cost of the crop commonly experienced especially in urban centers. The low productivity of okra and
other vegetables in Nigeria has been attributed to several factors including soil constraints such as poor
fertility, soil acidity and nutrients imbalances [9, 10], posing a serious threat to food security in countries

experiencing rapid population expansion such as Nigeria.

Chemical fertilizers are frequently used to rejuvenate and maintain soil fertility to boost farm productivity
but long-term reliance on synthetic fertilizers jeopardizes the environment leading to unsustainable crop
production [11]. Also the extent to which chemical farming can be depended on to increase farm output is
constrained by the high cost and untimely availability of the right type of inorganic fertilizers as well as
lack of technical skills and limited financial capacity of traditional farmers who dominate crop agriculture in

Nigeria for their livelihood to purchase the fertilizers [12].

Organic agriculture which avoids or largely excludes the use agrochemicals offers a sustainable
alternative farming system to minimize the evils of chemical farming. Organic soil fertility management
utilizes the application of compost, manures, green manure and other organic amendments to replenish

soil nutrients and enhance crop performance [13, 14].
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Animal manures are an excellent source of organic matter and soil nutrients and the utilization of organic
manures in soil fertility management is an integral part of sustainable agriculture [15]. Organic matter in
soil improves moisture and nutrient retention and soil physical properties [16]. Adding compost to garden
soils improves soil structure, increases the population of beneficial microbes, increases soil moisture
retention, reduces nutrient loss, boosts pH and can suppress certain diseases [17]. Organically fertilized
crops have been shown to exhibit high resistance and tolerance to both biotic and abiotic stresses, and
are also more nutritious and more palatable with longer shelf-life than those produced with synthetic

inputs [17].

The quantity and time of applying manures are of critical importance in crop production. When properly
applied, manures can be valuable resources for crop production [18].The fertility quality of manures varies
widely and the quantity to be applied depends on the nutrient content of the material. The okra plant has
a sensitive balance between the vegetative growth and pod production. Too much nitrogen from excess
manures can reduce the yield and quality of many vegetables. Application of manures like any fertilizer,
can lead to nutrient leaching and pollution of groundwater and streams [17]. To maximize the economic
and fertilizer value of organic manures, their application should match the nutrient needs of the crops.
The objective of this trial was to determine the optimum rate and appropriate time of application of poultry

manure for enhanced okra productivity in Calabar rainforest ecology.

2. MATERIALS AND METHODS

2.1 Experimental site

The experiment was carried out at the Teaching and Research Farm of the Department of Crop
Science University of Calabar, Calabar Metropolis located in the Cross River rainforest area
between latitudes of 4° *5’30” and 5° 08’ 30” N and longitudes 8° 11’ 21" and 8° 27’ 00"with
altitude o 32 m above sea level. The area receives an average annual rainfall of 2500 mm. The
lengthy rainy season spanning nine months lasts from March/April to October/November with

bimodal distribution in July and September. The mean maximum and minimum temperatures are
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23 and 32 °C respectively, while the relative humidity ranges from 78 % in the dry season to 92
% in the rainy season [19, 20].

Seedbed preparation

The land was cleared manually with machete, fine tilled and seed beds of 3 m x 3 m made with

the aid of a spade.

Treatments and Experimental design

The experimental treatments tested were 5 and 10 t of poultry manure (PM) each applied at
planting and at one and two weeks before and after planting (WBP and WAP), and zero poultry
manure served as a control treatment. There were nine treatments laid out in a randomized
complete block design (RCBD) with three replications to give a total of 27 experimental units or
plots..

Planting

Planting was done on 3rd of June 2016. The seeds of the Clemson spineless early okra variety
‘VGTH-014K’ (premier brand seeds) soaked in were warm water overnight and air-dried before
planting to hasten germination .Three seeds were planted per hole at a depth of 2 — 3 cm and
spaced 45 cm x 45 cm. Two weeks after emergence, the plants were thinned to one plant/stand
giving 44 plants/plot (49,382 plants/ha) out o which the 8 plants in the net plot were used as
sample plants.

Maintenance of Experimental plots

Weeding was done manually at three weeks after planting using a hand-held hoe. Cross bunds
were constructed and plot edges raised to control runoff and erosion within the gross
experimental plot.

Harvesting

Harvesting of fresh fruits commenced 5 weeks after planting (WAP) and was done every 2 days

up to 9 WAP after which the fruits were allowed to mature fully and dry on the plants to obtain the
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seed yield. The fully grown immature fruits were cut off neatly using a sharp razor. No pod was
allowed to overmature in order not to reduce the harvest duration and future yield. The cumulative
fresh fruit yield was determined at the end of fresh fruit harvest. The dry pods were harvested,

weighed and shelled to determine the seed yield.

Data Collection and Analysis
Data on vegetative growth were collected at 5 WAP while the fruit yield parameters were taken on
the sample plants during each harvest. Data collected were subjected to analysis of variance
(ANOVA) and significant means were compared using Duncan New Multiple Range Test
(DNMRT) at 5 % probability level.
3. RESULTS AND DISCUSSION
Okra Plant Growth Parameters
The vegetative growth parameters of okra varied significantly (P = .05) among the various treatments
tested. Irrespective of the time of application before planting, poultry manure at 10 t/ha produced
tallest plants, followed by those in plots applied with the same rate of manure at 2 WAP, and then 5
t/ha PM at 2 WBP, 5 t/ha PM at 1 WBP, while plants treated with PM at 5 t/ha at planting and at 2
WAP had similar plant height and shortest plants were in control plots (Table1). Plant height ranged
from 38.92 cm to 39.4 cm in plants that received the highest PM rate whereas at 5 t PM/ha, plant
height ranged from 31.53 cm to 36.4 cm.
Leaf production and the number of branches followed the trend and were higher in all treated plants
that received 10 t PM/ha than those fertilized with 5 t PM/ha, irrespective of the time of manure
application.
The plant canopy coverage represented by the leaf area index was also highest at 10 t PM/ha,
followed by 5 t PM/ha applied at 2 WAP, 5 t PM/ha applied at other times while lowest LAl values
were obtained in control plots.
Among the treatments, application of 10 t PM/ha two weeks before planting was most effective on

okra growth compared to other treatments. Okra plants in this treatment grew more rapidly and were
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taller by 3.27 — 8.17 cm and 11.5 cm than those treated with 5 t PM/ha at any time and those in the
control plots respectively. The tallest plants also produced the 10.34 — 12.67, 3.34 — 4.67 and 23.39 —

27.96 more leaves, branches and higher LAI values respectively than 5t PM/ha and zero PM.

Table 1. Growth parameters of Okra as influenced by the time and rate of
application of poultry manure at 5 WAP

Treatment Plant Number Number of Leaf
height of leaves branches area

per plant per plant per plant index
No poultry manure(control) 28.20d 11.92b 5.00b 17.00d
poultry manure at 5t/ha 36.43b 12.33b 5.33b 24.22c
applied 2 weeks before
planting
Poultry manure at 5t/ha 32.67c 11.98b 5.00b 21.20cd
applied 1 week before
planting
Poultry manure at 5t/ha 31.90cd 12.33b 5.67b 21.57cd
applied at planting
Poultry manure at 5t/ha 31.53cd 10.00b 6.33b 19.12cd
applied 2 weeks after
planting
Poultry manure at 10t/ha 39.70a 22.67a 9.67a 44.96a
applied 2 weeks before
planting
Poultry manure at 10/ha 39.60a 22.20a 9.53a 44.92a
applied 1 week before
planting
Poultry manure at 10t/ha 39.40a 21.98a 9.38a 44 .47a
applied at planting
Poultry manure at 10t/ha 38.92ab 21.96a 9.33a 44.444
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applied 2 weeks after planting

Means within a column followed by the same letter of alphabet are not significantly
different from one another based on Duncan’s New multiple range test (DNMRT) at 5%

level of probability.

Okra yield and fruit yield parameters

The results on okra pod yield and yield attributes indicated that poultry manure applied at either 5t/ha
or 10t/ha irrespective of the time of application significantly (P = .05) increased the yield parameters
assessed. Poultry manure at 10 t/ha applied 2 WBP recorded the highest fresh pod yield which did
not vary from the yield obtained when the manure rate was applied at other times, followed by 5 t
PM/ha applied before or at planting and 5 t PM/ha applied 2 WAP, while the least yield was obtained

in the control plots (Table 2)

Analysis of the various treatments with respect to fresh pod yield performance indicated higher
increase in the fresh pod and seed yield at 10 t PM/ha than at 5 t PM/ha compared to the yield
obtained in control plots. However, application of 5 t PM/ha two weeks earlier before planting
increased okra the fresh pod yield by 0.34 t/ha (33 %) which reduced to 0.31 t/ha (30 %), 0.28 t/ha
(27 %), and 0.25 t/ha (24 %) by delaying application to one week before planting, at planting and 2
WAP, respectively. Similarly, by applying 10 t PM/ha at 2 WBP, the yield increment obtained above
the control was 0.39 t/ha (38 %) which also reduced to 0.36 t /ha or 35 % when application of the

nutrient was done late at 2 WAP.

The dry pod and seed yield trends followed the same fresh pod yield scenario and were also
significantly (P = 0.05) highest at 10 t PM/ha applied 2 WBP which were also similar in the same
treatment irrespective of the time of incorporation into the soil. Compared to the control, seed yield
increase in plots that received 5 t PM/ha was highest (68.5 kg/ha or 38 %) at 2 WBP and lowest (35.5

kg/ha or 17 %) at 2 WAP, while the seed yield increase obtained at 10 t PM/ha was highest (99.2
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kg/ha or 48 %) and lowest (78.0 kg/ha or 37 %) in treatments fertilized at 2 WBP and 2 WAP,

respectively.

The performance of okra was better in plots that received poultry manure early before planting
compared with other treatments. The manure rates that were applied earlier were more effective than
the same rates applied late. Early application of poultry manure compared to late application
appeared to have increased morphological growth parameters and yield of okra. This could be
explained by the fact that a time frame is needed for mineralization and release of nutrients from the
poultry manure. Thus, timing of fertilizer application to synchronize with an active nutrient absorption
by plant is important critical in nutrient management. Okra growth was more enhanced leading to
increased leaf production, branches and leaf area index due to early application of poultry manure.
Increased foliage development reflected in increased LAl could have increased the net photo
assimilate production and thus increase in yield of fresh pods and seed obtained in plots nourished
earlier with at 10t/ha. Application of poultry manure at or after planting did not enhance the growth of
the crop as when it was applied two weeks earlier.

Enhanced productivity of other crops such as turmeric due to early application of poultry manure has
been reported by Mittra [21] elsewhere. Similarly, Uwah and Ogbonna [22] working with pig manure,
reported increased fresh pod weight of okra in the research area. The result obtained in this present
work was also in agreement with the finding of Ekwu and Nwokwu [23] in which they reported higher
yield response of okra crop in organic manure plots attributed to better supply of nutrient to the plant.
Thus, the application of poultry manure at 10 t/ha two weeks prior to planting appeared to have
optimized vegetative growth and pod yield of okra in Calabar humid forest ecology.

It was also observed that the higher manure rate had higher effect on the parameters assessed than
the lower rate. The best performance of okra observed in plots amended with the higher manure rate
could be attributed to possible favourable physical conditions and more nutrients released in such
plots This underscores the importance of timely application of adequate quantities of organic manures

to enhance their fertilizer efficiency.
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Table 2. Fruit yield and yield parameters of okra as influenced by time and rate of

application of poultry manure

Treatment Fresh pod Dry pod Seed
yield Yield yield
(V/ha) (Vha) (kg/ha)

No poultry manure(control) 1.04d 0.26¢ 208.8e

Poultry manure at 5t/ha applied 2 1.38b 0.40b 277.3c

weeks before planting.

Poultry manure at 5t/ha applied 1 week 1.35b 0.38b 273.6¢C

before planting.

Poultry manure at 5t/ha applied at 1.32b 0.38b 272.7¢c

planting.

Poultry manure at 5t/ha applied 2 1.29c 0.38b 244.3d

weeks after planting.

Poultry manure at 10t/ha applied 2 1.43a 0.55a 308.0a

weeks before planting.

Poultry manure at 10t/ha applied 1 1.41a 0.53a 295.3b

week before planting.

Poultry manure at 10t/ha applied at 1.40a 0.54a 290.6b

planting.

Poultry manure at 10t/ha applied 2 1.40a 0.50a 286.8b

weeks after planting

Means within a column followed by the same letter are not significantly different from
one another based on Duncan’s New Multiple Range Test (DNMRT) at 5% probability

level.
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4. CONCLUSION

Poultry manure improved the growth and pod yield of okra when applied early prior
to planting. Poultry manure at 10 t/ha applied 2 WBP recorded the highest fresh pod
yield of 1.43 t/ha. Timely application of poultry manure at this rate could be more

effective for enhanced productivity of okra in the study area.

REFERENCES

[1]

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

NRC (National Research Council) (2006). Okra: Lost Crops of Africa: Volume |II:
Vegetables. 2006, National Academies Press. 2006; Retrieved 2008-07-15

Purseglove, W. J. Tropical Crops (dicotyledons) Longman, London, 2008

Mamaril VR, Sicat SR, Sison E, Buno TS. Okra Production Guide, 2013.
Available on:http://www.bpi.da.gov.ph/index.php/production-guide/480-okra-
production-guide

Martin FW. (1982). Okra: potential multiple-purpose crop for the temperate zones
and tropics. Economic Botany. 1982;36 (3): 340 — 345. doi:10.1007/BF02858558.

Mays DA, Buchanan W, Bradford BN, Giordano, PM. Fuel production potential
of several agricultural crops. In: Janick J, Simon JE. editors. Advances in New
Crops. Timber Press, Portland, OR.1990

Faroog A, Umer R, Muhammad A, Muhammad N. Okra (Hibiscus esculentus)
seed oil for biodiesel production. Applied Energy.2010; 87(3):779 — 785

Gemede H, Haki GD, Beyene F, Woldegiorgis AZ, Rakshit SK. (2015).
Proximate, mineral, and antinutrient compositions of indigenous Okra
(Abelmoschus esculentus) pod accessions: Implications for mineral
bioavailability. Food Science & Nutrition.2015; 4(2): 223 — 33

Schippers RR. African Indigenous Vegetables: An overview of the cultivated
species. Chathan, UK: National Resources Institute/ACPEU. CTA, 2000

lyagba, A.G., Onuegbu, B.A and Ibe, A.E. Growth and yield response of okra
(Abelmoschus esculentus (L) Moench) to NPK fertilizer rates and weed
interference in South-eastern Nigeria. International Research Journal of
Agriculture and Soil Scienc. 2013; 3 (9):329 — 335

10



UNDER PEER REVI EW

234
235
236

237
238

239
240
241

243
244

245

246
247

248
249
250

251
252

253
254

255
256
257

258

259
260
261

262
263

264
265
266

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

Sale FA, Fadipe TF, Adah H. Effect of neem extract preparations and nutrient
sources on performance of okra (Abelmoschus esculentus) plant. Nigerian
Journal of Agriculture, Food and Environment, 2015; 11(2):221 — 225

Ojoniyi  SO. Effect of organic manure on soil nutrient and okra yield in the
rainforest area of Nigeria .Applied Tropical Agriculture, 2013;1:20 - 23.

Nchuchuwe FF, Adejuwon KD. Challenges of agricultural and rural
development in Africa: The case of Nigeria. International Journal of Academic
Research in Progressive Education and Development, 2012; 1(3):45 — 61

Reddy, T. Y. Principles of Agronomy. kalyani publisher, Calcutta India. 2006

Sharma AR. Effect of different rate of application of organic manure. Journal of
Agricultural Science (Cambridge), 2012; 1:313-318.

Anonymous. Organic farming as a sustainable vegetable production to provide
better vegetable quality, 2008. Accessed 22/09/2009 Available
http://www.actahort.org/book/604/604_52htm

Zane Fl. Residual effect of dairy cattle manure on plant growth and soil
properties Agronomy Journal. 2006;72: 123-130.

Sanjun GU. Organic Vegetable Gardening Techniques. 2010. Available on:
http://http.//extension.missouri.edu/publications/DisplayPub.aspx ?P=G6220

Ajari OE. Plant height and fruit yield of Okra as affected by field application of
fertilizer and organic matter in Bida, Nigeria. The Nigeria Agriculture Journal.
2003,34:74-80.

lloeje NP. A new geography of Nigeria (New revised edition) Longman, 2011

Antigha REE, Akor JA, Ayotamuno MJ, Ologhodien I, Ogarekpe NM. (2014).
Rainfall runoff model for Calabar Metropolis using multiple regression. Nigerian
Journal of Technology (NIJOTECH). 2014; 33 (4):566 — 573

Mittra BN. Effect of organic manure on soil fertility, growth, physiology, yield and
quality of turmeric. India Journal of Horticulture. 2012; 64(4):20-22.

Uwah DF, Ogbonna CC. Effects of pig manure rates on the performance of two
okra (Abelmoschus esculentus (L.) Moench) varieties in Calabar. Proceedings of
the 47™ Annual Conference of Agricultural Society of Nigeria, Ibadan, 2013

11



UNDER PEER REVI EW

267 [23] Ekwu LG, Nwokwu GN. Effect of plant spacing and plating date on the growth
268 and yield of okra. .InternationalJournal of Agriculture and Rural Development,
269 2013;15(2) 1041-1048.

12



