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Abstract: A field experiment was conducted to study the effects of poultry manure, kitchen waste compost and
NPK fertilizer on growth and yield of ladies finger (Abelmoschus esculentus L Moench) in the crop field of the
Department of Soil Science, University of Chittagong, Bangladesh during April — August, 2011. There were six
treatments- control (no fertilizer/poultry manure/compost), full NPK @ 120 kg N ha™*, 60 kg P ha™ and 80 kg K
ha™, full poultry manure (PM) @ 30 ton ha™, 50% NPK+ 50% PM, full kitchen waste compost @ 30 ton ha™,
and 50% NPK+ 50% compost. The treatments were arranged in randomized block design with three
replications. The data collected were number of leaves, plant height, fruit length, fruit circumference, number of
fruits and fruit yield. The results showed that full NPK fertilizer did not increase the growth and yield of ladies
finger over control. Application of poultry manure, compost and their combination with NPK fertilizers
significantly influenced the growth and yield. However, the combined application of 50% NPK+50% PM
showed the best ladies finger performance compared to other treatments in the valley soils of Chittagong.
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I.  Introduction

Vegetables play a vital role in the improvement of the diet of mankind. Ladies finger (Abelmoschus
esculentus L Moench) is one of the most important edible and nutritious vegetable crops in Bangladesh. It
belongs to the family Malvaceae, originating from tropical and subtropical Africa. The nutritional constituents
of ladies finger include carbohydrate, protein, phosphorus, calcium, magnesium, iron, vitamin A and C with
traces of vitamin B [1, 2, and 3]. Ladies finger is a fruit vegetable, grown mainly for the pods. The tender fruits
are used as vegetables either boiled or sliced and fried. Ladies finger pod contains 8.20 % carbohydrates, 2.10
% protein and a significant amount of riboflavin [4]. Ripe seeds contain edible oil that could be as high as
poultry eggs and soybean [5]. The leading ladies finger producing countries are India, Sudan, Egypt and Nigeria
[6]. Ladies finger production is very low in many developing countries. Although ladies finger is very much
popular in Bangladesh, the yield of the crop is as low as 3.11 ton ha™ [7]. On the other hand, the yield of ladies
finger varied from 11 to 15 ton ha™ from region to region [8]. Now it is well agreed that depleted soil fertility is
a major constraint for higher crop production in Bangladesh and indeed, yield of several crops are declining in
some soils [9]. Optimum production of ladies finger requires intensive management practices that conserve and
manage soil and nutrient needed for maintaining soil and water quality. Both fertilizers and manures have a
potential role on crop growth and development. But indiscriminate use of inorganic fertilizer changes physical,
chemical and biological properties of soil as well as reduces the fertility status of soil. Chemical fertilizers are
costly too and are not always affordable to poor farmers [10]. This necessitates research into organic wastes that
are cheap, readily available and environmentally friendly that can be used as fertilizer. Organic matter is the
ultimate determinant of the soil fertility in most tropical soils. Organic matter content of in the soil of
Bangladesh is below 1% in about 60% of cultivable lands compared to an ideal minimum value of 3% [11]
Maintenance of soil fertility is a prerequisite for long term sustainable agriculture and organic manures play a
vital role in maintaining soil fertility and crop production. According to Olatunji et al. [12], the application of
organic manure had been found to have higher comparative economic advantage over the use of inorganic
fertilizer. Organic manure helps to improve physical condition of soil and provide adequate amounts of
necessary nutrients for the soil productivity. Corrale et al. [13] observed that yield advantages accruing from the
application of inorganic fertilizers but cautioned on the negative influence of their cost and availability results
on the popularity of organic materials as means of supplementing native soil fertility in tropical areas. Poultry
manure and kitchen compost can serve as suitable alternates to chemical fertilizers. Poultry manure is a good
source of major and minor mineral elements that are capable of enhancing soil fertility [14]. The fertility of soil
could be sustained with the addition of poultry manure [15]. Poultry manure contains high percentage of
nitrogen and phosphorus for the healthy growth of plants 16]. Compost helps to optimize nutrient management
and the land application of compost may contribute to combat soil organic matter decline and soil erosion [17].
Materials which are typically suitable for composting include kitchen waste and biodegradable municipal waste,
plus other enriched organic waste streams, such as sewage sludge, agricultural, and food processing wastes [18].
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Compost application to agricultural land needs to be carried out in a manner that ensures sustainable
development.

Management systems have to be developed to enable to maximize agronomic benefit, whilst ensuring
the protection of environmental quality. Sustainable agriculture is a system of food production which avoids or
largely excludes the use of systematically compounded chemical fertilizers and pesticides and use of
environmentally friendly organic inputs. The integrated use of organic and inorganic fertilizers may be a sound
soil fertility management strategy in many countries. Recently there has been boost in poultry production in
Bangladesh which leads to piling of poultry wastes. This constitutes environmental pollution and health hazards.
However, research information is scarce on response of ladies finger’s growth and yield to application of poultry
manure and kitchen compost in the valley soils of Chittagong, Bangladesh. Hence, the objective of this work
was to determine the effects of poultry manure and kitchen compost on growth and yield of ladies finger relative
to the recommended level of NPK fertilizer in the valley soils of Chittagong.

Il.  Materials And Methods
2. 1. Field experiment

A field experiment was conducted to study the effects of poultry manure, kitchen compost and NPK
fertilizers on growth and yield of ladies finger (Abelmoschus esculentus L (Moench) during April- August, 2011
in the Crop Field of the Department of Soil Science, University of Chittagong. For the study, poultry manure
was obtained from nearby poultry farms. Separately compost was prepared from kitchen wastes collected from
some of the University Halls. Eighteen experimental plots (2.2 m x 2.2 m) separated by 0.5 m margins were
prepared in three adjacent blocks in the crop field. There were six plots in each block for the six treatment
combinations comprising of poultry manure (PM), kitchen compost and NPK fertilizers as follows-

T1 = Control (No fertilizer + No PM + No compost),

T2 = Full NPK @ 120 kg N ha™, 60 kg P ha™* and 80 kg K ha™

T3 = Full poultry manure (PM) @ 30 ton ha™

T4 =50% NPK+50% PM i.e. 60 kg N ha®, 30 kg P ha™ and 40 kg K ha™ +15 ton ha™* PM,

T5 = Full compost @ 30 ton ha™, and

T6 = 50% NPK+50% compost i.e. 60 kg N ha™*, 30 kg P ha™ and 40 kg K ha™+ 15 ton ha™ compost.

The treatments were arranged according to a randomized complete block design. Nitrogen in the form
of urea was applied in 3 splits according to BARC [19] recommendation. One-third of nitrogen fertilizer (i.e.
urea) was applied as basal dose before sowing, the 2™ dose was given after one month of sowing and the third
installment was given at the flowering stage. Phosphorus and potassium fertilizers were also applied as basal at
the final stage of soil preparation. All of poultry manure and kitchen composts were applied as basal during soil
preparation and soils mixed with poultry manure and compost were allowed to equilibrate for 4 weeks prior to
sowing seeds.

Ladies finger variety BARIdheros-1 released by Bangladesh Agricultural Research Institute was used
in the experiment. The seeds were sown in lines 60 cm apart with seed to seed distance of 45 cm. In each point
two seeds were sown. Seedlings emerged after 4 to 5 days of sowing. One healthy seedling was retained in each
point. Irrigation was applied as and when necessary. The experimental plot was kept free of weeds by regular
weeding. To control the pests and diseases, necessary plant protection measures were done as and when
required.

2. 2. Data collection

Plant height and number of leaves were recorded at 15, 30, 45, 60 and 75 days after seedling
emergence (DAS) to assess plant growth. The fruits were harvested at 3 days interval. Length of fruit, fruit
circumference, numbers and fresh weights of fruit were recorded. Yield was computed based on the cumulative
numbers and fresh weights of fruit at 15 harvests. Dry weights of shoot and root were recorded after final
harvest at maturity.

2. 3. Properties of soil, poultry manure and kitchen compost

Soil texture was determined by hydrometer method [20], soil pH was measured in a 1:2.5 soil/water
suspension with glass electrode pH meter, organic carbon by wet-oxidation method [21], total nitrogen by
micro-Kjeldahl digestion and distillation and CEC by 1N NH,OAC saturation [22], and available phosphorus by
Olsen method [23]. The same methods used for soil were followed for the determination of properties of poultry
manure and kitchen compost. The experimental soil was clay loam (33% sand, 19% silt and 48% clay) with pH
5.10, organic matter content 1.32%, cation exchange capacity (CEC) 8.76 cmol kg™, total nitrogen 0.12%, and
available P (Olsen P) 14 mg kg™. Poultry manure used in the experiment contained pH 7.65, total nitrogen 0.28
%, available P 14.17 mg kg™. Kitchen compost with pH 8.35 contained total nitrogen 0.15 %, available P 4.77
mg kg™,
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2. 4. Statistical analysis

The significance of differences between the means of the treatments was evaluated by one way
analysis of variance followed by Duncan’s Multiple Range Test at the significance level of 5%. The statistical
software Excel [24] and SPSS version 12 [25] were used for these analyses.

I11.  Results And Discussion

3. 1. Growth of ladies finger

The number of leaves plant™ was the minimum in the control (T1) and the maximum in 50%
NPK+50% PM (T4) in the periods of recording at 30, 45, 60 and 75 DAS (Table 1). Application of full NPK
(T2) did not increase number of leaves plant™ compared to control. Full poultry manure (T3) significantly
increased number of leaves plant™ over control at 30 and 45 DAS but not at 60 and 75 DAS. Similar result was
found with 50 % NPK+ 50% compost (T6). Number of leaves plant™ with 50 % NPK+ 50% PM (T4) was
significantly higher than that with control (T1) and full NPK fertilizer (T2) at 30, 45 and 75 DAS. However, the
number of leaves plant™ in treatments T3 (full PM), T4 (50% NPK+ 50% PM), T5 (full compost)) and T6 (50 %
NPK+ 50% compost) were statistically similar with each other at 15, 30, 45 and 60 DAS.

Table 1. Effects of poultry manure, kitchen compost and NPK fertilizer on number of leaves
of ladies finger at different growth period.
Number of leaves plant™

Treatment 15 DAS 30 DAS 45 DAS 60 DAS 75 DAS
Tl 7.33a 30.67c 36.00 b 54.33b 55.33b
T2 7.33a 32.67 bc 39.33b 69.00 ab 67.33b
T3 7.67a 39.33ab 59.67 a 84.00 ab 82.33b
T4 8.00a 42.00 a 66.33 a 98.33a 116.00a
T5 7.33a 37.67 abc 61.67 a 90.00 a 66.00 b
T6 8.00a 41.67a 65.00 a 76.33 ab 81.33b

Sig. of F value NS 0.05 0.001 0.05 0.01

Mean values in a column followed by the same letter (s) are not significantly different by DMRT (p<0.05).
NS= Not Significant.

Height of plants varied from 17.67 (T1) to 22.33 (T3) at 15 DAS, 64.33 (T1) to 85.33 (T3) at 30 DAS,
98.33 (T1) to 134.00 (T4) at 45 DAS, 147.00 (T1) to 185.33 (T3) at 60 DAS and 179.67 (T1) to 224.00 (T4) at
75 DAS (Table 2). Thus, the minimum was always obtained in the control treatment and the maximum values
were obtained with full poultry manure at 15, 30 and 60 DAS and with 50% NPK+50% PM at 45 and 75 DAS.
There was no significant difference in values of plant height between control and full NPK fertilizer in any
period of recording at 15, 30, 45, 60 and 75 DAS. Addition of full poultry manure (T3) significantly increased
height of plants in all the periods. In full poultry manure, the values were 22.33 at 15 DAS, 85.33 cm at 30
DAS, 131.00 cm at 45 DAS, 185.33 cm at 60 DAS and 223.33 cm at 75 DAS. Application of 50% NPK+50%
PM (T4) gave significantly higher plant height than control (T1) and full NPK (T2) at 30, 45 and 75 DAS.
However, values of plant height between full PM (T3) and 50% NPK+50 % PM (T4) were statistically similar.
Full compost (T5) significantly increased plant height at 30 and 45 DAS but not at 15, 60 and 75 DAS.
Application of 50% NPK+50% compost increased plant height significantly to 83.33 cm, 129.67 cm and 175.67
cm at 30, 45 and 60 DAS. Values of plant height between full compost and 50% NPK+50% compost were
statistically similar. There were no significant differences among the treatments of full NPK (T2), full compost
(T5) and 50% NPK+50% compost (T6) in producing height of plant except between full NPK (T2) and 50%
NPK+50% compost (T6) at 30DAS.

Table 2. Effects of poultry manure, kitchen compost and NPK fertilizer on plant height at different
growth periods and dry matter production at maturity of ladies finger.

Plant height (cm) Dry weight (g plant™)
Treatment 15 DAS 30 DAS 45 DAS 60 DAS 75 DAS Shoot Root
Tl 17.67b 64.33 ¢ 98.33¢ 147.00 b 179.67 b 60.30 b 1191c
T2 18.67 ab 71.00 be 111.00bc  160.00ab  180.00b 59.81b 26.72 b
T3 22.33 a 85.33 a 131.00ab  185.33a 223.33a 122.30a 39.20 ab
T4 21.67 ab 80.67 a 134.00 a 183.67 a 224.00 a 133.74a 44.81 a
T5 19.67 ab 77.33ab 125.00ab  170.67ab  203.67ab  107.82ab 33.94ab
T6 20.00 ab 83.33a 129.67ab  175.67a 202.00ab 81.35ab 42.10 a
Sig. of Fvalue 0.05 0.01 0.01 0.05 0.05 0.05 0.001

Mean values in a column followed by the same letter (s) are not significantly different by DMRT (p<0.05)
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Oven dry weight of shoot at maturity ranged from 59.81 to 133.74 g plant™ (Table 2). The highest shoot
weight (133.74 g) was found with T4 (50% NPK + 50% PM) treatment and the lowest shoot weight (59.81 g)
was found with T2 (full NPK) treatment. Shoot weight in treatments T3 (full PM) and T4 (50% NPK+50% PM)
was significantly higher than that in T1 (control) and T2 (full NPK). However, there was no significant
difference between the treatments T3 (122.30 g; full PM) and T4 (133.74; 50% NPK+ 50% PM). Treatment T2
(59.81 g), T5 (107.82 g) and T6 (81.35 g) were statistically similar with treatment T1 (60.30 g; control) and are
not significantly different from each other though these treatments were either individual or combination of
NPK fertilizer and compost.

Oven dry weight of root varied from 11.91 (T1; control) to 44.81 (T4; 50% NPK+50% PM) g plant™
(Table 2). Poultry manure, compost and NPK fertilizer treatments produced significantly higher root weight
than control treatment (T1). However, full NPK fertilizer (T2), full poultry manure (T4) and full compost (T5)
was not significantly different from each other. Treatment T4 (50 NPK+50% PM) and T6 (50% NPK+50%
compost) was also statically similar. Poultry manure and compost in combination with NPK fertilizer gave
significantly higher root weight than full NPK fertilizer alone.

3. 2. Yield components and fresh fruit yield

Fruit development started at about five weeks after sowing in all plots receiving NPK, poultry manure,
compost and their combination and it continued till the end of the data collection. Length of fruit, fruit
circumference and fresh weight fruit™ of ladies finger were in the ranges from 10.42 to 11.79 cm, 4.91 to 5.12
cm and 9.84 to 10.50 g, respectively (Table 3). The lowest length of fruit, fruit circumference and fresh weight
fruit® was obtained with control treatment T1. However, application of poultry manure, kitchen compost and
NPK fertilizer did not increase significantly fruit length, fruit circumference and fresh weight fruit™ from those
of the control.

Number of fruits plant™ is the most important yield attributing character of ladies finger. Number of
fruits plant™ ranged from 15.30 to 34.33 (Table 3). The lowest number of fruits plant™ was found with
treatment T1 (control) and the highest number of fruits plant™ was observed at treatment T4 (50% NPK+50%
PM). Number of fruits plant™ in treatment T4 (34.33; 50% NPK+50% PM) was statistically similar with
treatment T3 (30.83; full PM) but significantly higher than treatment T1 (15.30; control) and T2 (17.97; full
NPK). Treatment T2 (17.97; full NPK), T5 (22.03; full compost) and T6 (26.00; 50% NPK+50% compost) did
not differ significantly from treatment T1 (15.30; control) and were statistically similar with each other in
producing number of fruits plant™ though these treatments were either individual or combination of NPK
fertilizer and compost.

Fresh fruit yield of ladies finger grown under different treatments varied from 4.29 to 7.98 ton
ha™ (Table 3). The highest fresh fruit yield was obtained with treatment T3 (full PM) and the lowest yield was
found with control treatment (T1). Application of full NPK fertilizer (4.71 ton ha™; T2) did not increase fresh
fruit yield compared to control (4.29 ton ha™*; T2). Fresh fruit yield in full poultry manure (7.98 ton ha®; T3) and
50% NPK +50% PM (7.95 ton ha-'; T4) were statistically similar with each other but were significantly higher
than in control (4.29 ton ha™ ; T1) and full NPK (4.71 ton ha™*; T2). Full compost (6.61 ton ha™; T5) and 50%
NPK + 50% compost (6.65 ton ha™; T6) produced statistically similar amount of fresh fruit yields those were
significantly higher than control (4.29 ton ha™*; T1) and full NPK fertilizer (4.71 ton ha™; T2) but lower than full
poultry manure (7.98 ton ha™; T3) and 50% NPK fertilizer + 50% PM (7.95 ton ha-'; T4).

Table 3. Effects of poultry manure, kitchen compost and NPK fertilizer on yield components and
fresh fruit yield of ladies finger.

Fruit Fruit circum-  Fresh Number of Fresh fruit  Yield
Treatment Length ference (cm)  weight fruits plant™  yield increase
(cm) fruit™ (g) (tonha') (%)
T1 1042 a 491a 9.84 a 15.30¢c 4.29¢ 0.00c
T2 11.15a 5.09a 10.08 a 17.97 be 4.71c 9.75¢
T3 11.79a 5.01a 10.50a 30.83 ab 7.98 a 85.90 a
T4 10.86a 5.11a 10.11a 34.33a 7.95a 85.32a
T5 10.79 a 5.11a 10.32a 22.03 abc 6.61b 54.04 b
T6 11.06 a 5.12a 9.92a 26.00 abc 6.65b 55.01b
Sig. of Fvalue NS NS NS 0.05 0.001 0.001

Mean values in a column followed by the same letter (s) are not significantly different by DMRT (p<0.05), NS= Not Significant.

Yield increase in treatment T3 (85.90 %; full PM) and T4 (85.32 %; 50% NPK+50% PM) over
treatment T1 (control) was statistically similar but significantly higher than that in treatment T1 (control) (Table
3). Treatment T2 (9.75%; full NPK) did not differ significantly from the control treatment. Yield increase in
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treatment T5 (54.04%; full compost) and T6 (55.01; 50% NPK+50% compost) were also statistically similar but
significantly higher than T1 (control) and lower than T3 and T4.

The results of the present study indicated that the experimental soil was very poorly fertile, and
profitable crop growing without fertilizer application is not feasible there. Application of poultry manure and
kitchen compost enhanced plant growth and development when compared to untreated controls and that resulted
in higher yields of the crop. The highest yield (7.98 ton ha™) was obtained in full poultry manure (30 ton ha™).
This treatment increased yield of ladies finger by 85.90% followed by 85.32% with 50% NPK+50% PM over
the control (no fertilizer + no PM+ no compost). Full compost (30 ton ha™) also increased yield but by 54.04 %.
The treatment 50% NPK+50% compost increased yield by 55.01 %. Application of organic materials resulted in
yield which compared favorably with NPK fertilizer alone.

Application of 50% NPK+50 PM proved most effective in ensuring good performance in terms of
growth and fresh fruit yield of ladies finger in valley soils of Chittagong, Bangladesh. In agreement with these
results, Akande et al. [26] reported that combined use of ground rock phosphate applied together with poultry
manure significantly improved growth and yield of Okra (Abelmoschus esculentus L Moench) compared to
application of each material separately. Poultry manure has long been recognized as the most desirable organic
fertilizer. It improves soil fertility by adding both major and essential nutrients as well as soil organic matter
which improve moisture and nutrient retention [27]. Olaniyi et al. [28] reported that growth of okra (ladies
finger) plant was markedly influenced by the application of organomineral, NPK fertilizer and their combination
as observed from the increased plant height and number of leaves compared to control. They observed a great
increase in yield of okra when NPK fertilizer was combined with organomineral fertilizer. Palm et al. [29] gave
the importance of organic and inorganic fertilizer as essential tools in okra production. The low response of
ladies finger to NPK fertilizer in the present study as compared to combined application of NPK fertilizer with
poultry manure or compost corroborates the response patterns reported by other researchers on okra [30] and on
maize crop [31]. Poultry manure alone and in combination with NPK fertilizer gave higher plant height, number
of fruits plant™ and fresh fruit yield than compost combination and NPK alone. One of the objectives of the
present study was to observe the efficiency of composts prepared from kitchen wastes in increasing yield of
crops. Compost (30 ton ha™) and partial compost and NPK fertilizers increased growth and yield of ladies finger
over control but not to the same extent as poultry manure.

IV.  Conclusion
Application of poultry manure and kitchen waste compost alone or in combination in the poorly fertile
valley soils of Chittagong enhanced growth and yield of ladies finger. Application of poultry manure and
kitchen compost combined with NPK fertilizer will reduce the farmer’s budget for crop fertilization and
inclusion of poultry manure and kitchen compost in the combination will surely ensure production of crops
under a less polluted environment.
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