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Original Research Article

ABSTRACT

Aims: The research aimed to study the potential of sago dregs fertilizer residue in increasing the
growth and yield of okra (Abelmoschus esculentus) in planting period Il on marginal land.

Study Design: The research was conducted using a randomized block design with a single factor.
Place and Duration of Study: The research was conducted in Field Laboratory of Faculty of
Agriculture, University of Halu Oleo, Kendari, Southeast Sulawesi, Indonesia. The study was
conducted for four months.

Methodology: Single factor design in Randomized block design was used in the research. consists
of 6 treatment levels of sago dregs fertilizer residue that have been applied in the previous planting
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period (planting period 1), namely: without sago dregs (S0), using sago dregs 5tha™ (S1), 10 t ha™
(S2), 15t ha™ (S3), 20 t ha™ (S4) and 25 t ha™* (S5). Each treatment was placed in three groups so
that there were 18 experimental units. The data was analyzed using analysis of variance and

continued by Tukey Test 95% confidence level.

Results: The results generally showed that the sago dregs fertilizer residual had a significant effect
on the growth and yield of Abelmoschus esculentus. The effectiveness of the residual effect of sago
pulp organic fertilizer is 3.39% to 25.68% on the variable plant height, 12.77% to 24.07% on the
variable stem diameter, 17.72% to 32.26% on the variable number of leaves, 23.84% to 53.03% on
the variable area leaves, 24.06% to 39.15% in plant dry weight variable, 20.21% to 41.61% on the
variable number of fruit and 14.46% to 34.21% on the variable weight of fruit. Strongly influenced by
the dose of sago pulp organic fertilizer applied in growing season |.

Conclusion:

Residual of sago dregs fertilizer potentially increasing of okra (Abelmoschus

esculentus) growth and yield in planting period Il in marginal land. The effectiveness highest was
achieved in the treatment of 15 t ha™ sago dregs organic fertilizer, for all of variables observed.

Keywords: Marginal land; okra; residual effect; sago dregs fertilizer.

1. INTRODUCTION

Okra (Abelmoschus esculentus L.). Okra is a
type of vegetable plant known by the Latin
binomial name Abelmoschus esculentus and
Hibiscus esculentus [1], known in the Middle
East as bamia, bamya or bamieh [2]. In
Southeast Sulawesi it is known as kopi gandu.

Okra contains protein, carbohydrates and vitamin
C [3]. Suggested the chemical composition of
okra leaves per 100 g contains 82.60% water
content, protein 4.81%, fiber 1.13%, oil 0.19%,
ash 2.44%, carbohydrates 8.83%; young fruit per
100 g contains 88.47% water content, 2.56%
protein, fiber 0.37%, oil 0.18%, ash 1.38%,
carbohydrates 7.05%; ripe fruit per 100 g
contains moisture content 82.25%, 2.51%
protein, 2.44% fiber, 0.46% oil, ash 1.17%,
carbohydrates 11.16% [4]. Okra has many
benefits for you health, can reduce the risk of a
number of diseases chronic diseases, such as
atherosclerosis and cancer [5]. Common parts of
the okra plant consumed is the fruit. Young okra
fruit can consumed fresh or consumed in other
forms [2]. Can be steamed, fried or cooked [6],
processed with a mixture of other vegetables.

Efforts to increase okra production are necessary
keep doing. Currently development of okra plants
especially in Southeast Sulawesi has not been
done seriously. From a land availability
perspective, Southeast Sulawesi has enough
potential great for okra development, however
levels low soil fertility is oneproblems that must
be addressed immediately. Sulawesi The
Southeast is recorded as having the potential for
dry land quite extensive, amounting to 3,814,000
ha, 69% of the total area is dry land [7]. Low and
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unsuitable soil fertility can make plants do not
grow optimally.

An alternative that can be chosen in overcoming
the problem of low soil fertility is the use of
organic fertilizers. It's plays a very important role
in increasing plant productivity. Organic matter,
such as sago dregs, cow dung, crop residue and
poultry manure are cheap and easily available
sources of nutrients for smallholder farmers, and
also they are environmentally friendly [8,9]. In
addition to having a relatively complete nutrient,
also have an effect in the time period long
enough. The use of organic fertilizers is one
means of increasing sustainable crop production
[8,10] and reduces the use of inorganic fertilizers
to improve plant growth [10]. Generally, organic
fertilizers are made from agricultural waste like
sago dregs, and cattle dung. Reported [11], sago
dregs contained a high amount of Nitrogen
(13.55%), Phosphorus (29.55 mg/100 q),
potassium (5.10 mg/100 g), calcium (10.97 cmol
(+)/kg) and magnesium (1.97 cmol (+)/kg).

The residual effect of organic fertilizer aplication
using matter such as sago dregs and cow dung
can improve the quality of soil properties.
Application of bioslurry and composted poultry
manure as a bio-fertilizer improves soil organic
matter contents and availability of soil nutrients
(N, P and K) to the subsequent crop, which in-
turn increases crop productivity and reduces the
cost of fertilizer to subsequent crop [12]. The
slow decomposing residues have a steady
impact on soil structure and provide a long-term
impact on increasing levels of soil organic matter
[13]. Among organic wastes, municipal solid
waste and filter cake integrated with full NPK
mineral fertilizers were outstanding in terms of
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residual effect enhancing wheat productivity
under irrigated conditions. Moreover, these
treatments also have retained higher soil total
organic carbon and total mineral N after 2 years
long experiment that enhanced the wheat yield
[14]. Reported [15] that for the second planting,
residual of 5000 kg/ha cow manure was able to
increase the number of pods per plant, number
of seeds per pot, seed weight per pot up to
63.7%, 69%, 43.2% respectively. The residual
effect of organic fertilizer is confirmed, improving
the chemical properties of soil and production of
radish in the “high” soil fertility area [16].

The previous description shows the importance
to utilization of residual effect organic fertilizers
in several planting periods. In this research
stated the residual effect of sago dregs fertilizer
to growth and vyield of Okra (Abelmoschus
esculentus L.) in planting period Il in marginal
land.

2. MATERIALS AND METHODS
2.1 Experimental Site

The research was conducted in Field Laboratory
of the Faculty of Agriculture, University of Halu
Oleo, Kendari, Southeast Sulawesi, Indonesia.
The study was conducted for four months.

2.2 Experimental Design

Single factor design in Randomized block design
was used in the research. consists of 6 treatment
levels of sago dregs fertilizer residue that have
been applied in the previous planting period
(planting period 1), namely: without sago dregs
fertilizer (S0), using sago dregs fertilizer 5 t ha™
(S1), 10 t ha™ (S2), 15 t ha™ (S3), 20 t ha™ (S4)
and 25 t ha™ (S5). Each treatment was placed in
three groups so that there were 18 experimental
units. The data was analyzed using analysis of
variance and continued by Tukey Test 95%
confidence level.

2.3 Procedure

This research begins with seed preparation and
land. The seed was using lokal variety, taken
from Kendari, Souteast Sulawesi, Indonesia.
Land processing for the second planting period
was carried out immediately after harvesting the
okra for the first planting period. Before
cultivating the land in the second planting period,
the land was cleared of the remaining weeds by
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clearing it using a machete. Then loosening the
soil in each plot using a hoe, without changing
the shape and position of the experimental plots
during the first planting period. The experimental
plots were 4 m x 3 m, each bordered with a
trench with a width of 50 cm. Planting seeds with
a spacing of 20 cm x 30 cm, one seed per
planting hole.

Fertilization was applied in planting period I, by
spreading, with different doses in each
experimental plot, adjusted according to
treatment. In this planting period Il, studied the
residual effect of sago dregs fertilizer that
applicated at the planting period I.

The parameters observed included: (1) plant
height, measured from the base of the stem to
the highest leaf after straightening; (2) diameter
of the stem was measured at the middle of the
corn plant using a caliper; (3) number of leaves
(strands), was calculated based on the number
of leaves formed; (4) Leaf area was done by
measuring leaf length, leaf width, leaf area,
calculated by the formula: leaf length x leaf width
X constant X number of leaves; (5) plant dry
weight before flowering; (6) number of fruit (until
the seventh harvest); (7) weight of fruit (until the
seventh harvest). The data was analyzed using
analysis of variance and continued by by Tukey
Test 95% confidence level.

3. RESULTS AND DISCUSSION
3.1 Vegetatif Growth of Plant

Organic fertilizers have an excellent effect on
improving the physical, chemical and biological
qualities of the soil, which in turn increases plant
growth and yield. The resulting residual effect
have a beneficial effect on subsequent plantings,
over several growing periods. Various types of
organic fertilizers made from agricultural waste
and livestock feces have been proven by several
researchers in an effort to increase crop yields.
Residual effects of organic fertilizers can last
relatively longer, in several planting periods. It
was reported [17] that cow manure applied to the
planting medium in the first planting period gave
a very good residue effect in the second planting
period, which could increase the growth and yield
of corn plants. This is in accordance with the
findings of [18], that the residual effect of organic
fertilizers, especially manure, has a considerable
effect on the second season of cowpea plants.
The dry weight of roots and shoots of cowpea
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plants is strongly influenced by the influence of
cow dung residue [19]. The residual effect of
sheep manure applied to chili plants in the
previous season can maintain the growth and
productivity of subsequent cowpea plants without
the need for further application in the growing
season. This will increase the sustainability of the
cropping system and help maintain soil fertility
[20].

The results obtained in this study indicate that
sago dregs organic fertilizer applied to the
planting medium in the first planting season also
gives results that are in line with the reports of
several previous researchers, that the residual

effect of sago dregs organic fertilizer can
increase plant growth in the second planting
period (Table 1). The effectiveness of the
residual effect of sago pulp organic fertilizer is
3.39% to 25.68% on the variable plant height,
12.77% to 24.07% on the variable stem
diameter, 17.72% to 32.26% on the variable
number of leaves, 23.84% to 53.03% on the
variable area leaves, and 24.06% to 39.15% in
plant dry weight variable, strongly influenced by
the dose of sago pulp organic fertilizer applied in
growing season |. The effectiveness highest of
residual effect was achieved in the treatment of
15 t ha! sago dregs organic fertilizer, for all of
variables observed vegetative growth (Table 2).

Table 1. The residual effect of sago dregs fertilizer on the vegetative growth of okra plant
during planting period Il on marginal land

Sago dregs Plant height 35 Stem Number of Leaf area 35 Dry weight of
fertilizer dap (cm) diameter 35 leaves 35dap dap (sz) plant (g)

(t ha™) dap (cm) (strand)

0 7.12a 04la 4.83a 80.94 a 26.07 a

5 7.69 a 0.47b 5.87b 106.28 b 34.33b

10 8.64 b 051b 6.67 c 151.58d 38.48b

15 9.58 ¢ 0.54c 7.13c 172.33 e 4284 c

20 7.37a 0.48b 6.27 b 124.23 ¢ 36.68 b

25 771a 0.47b 6.17b 114.16 a 33.76 b

Note: Different letters indicate significantly different according Tukey Test 95% confidence level

Table 2. The effectiveness (Ef) treatment residual effect of sago dregs fertilizer on the
vegetative growth of okra plant during planting period Il on marginal land

Sago Plant Ef Stem Ef Number Ef Leaf Ef Dry Ef
dregs height (%) diameter (%) of leaves (%) area (%) weight of (%)
fertilizer 35 dap 35 dap 35 dap 35dap plant (g)

(t ha'l) (cm) (cm) (strand) (sz)

0 7.12 0.41 4.83 80.94 26.07

5 7.69 741 0.47 12.77 5.87 17.72 106.28 23.84 34.33 24.06
10 8.64 17.59 0.51 19.61 6.67 27.59 151.58 46.60 38.48 32.25
15 9.58 25.68 0.54 24.07 7.13 32.26 172.33 53.03 42.84 39.15
20 7.37 3.39 048 1458 6.27 2297 12423 34.85 36.68 28.93
25 7.71 7.65 0.47 12.77 6.17 21.72 11416 29.10 33.76 22.78

Note: Different letters indicate significantly different according Tukey Test 95% confidence level. Effectiveness (Ef) treatment
residual effect of sago dregs fertilizer was calculated using formula: Ef (%) = (Treatment — control) / Treatment x 100

Table 3. The residual effect of sago dregs fertilizer on the yield of okra plant during planting
period Il on marginal land

Sago dregs fertilizer Number of fruit per Ef (%) Weight of fruit Ef (%)
(t ha™) plot () per plot

0 23.69a 4543 a

5 31.57b 24.96 53.87b 15.67
10 34.53b 31.39 61.55¢c 26.19
15 40.57 c 41.61 69.05d 34.21
20 30.17 b 21.48 54.79b 17.08
25 29.69 b 20.21 53.11b 14.46

Note: Different letters indicate significantly different according Tukey Test 95% confidence level. Effectiveness (Ef) treatment
residual effect of sago dregs fertilizer was calculated using formula: Ef (%) = (Treatment — control) / Treatment x 100
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3.2 Yield of Plant

The increase in plant growth is a residual effect
of sago dregs fertilizer which supports
photosynthesis so that plant growth increases.
The increased supply of nitrogen and its higher
uptake by plants may have stimulated the rate of
various physiological processes in plants and led
to increased growth and vyield [21]. The results
showed that the yield of okra plants in the
second planting period with the application of
sago dregs fertilizer in the planting medium
applied during the first planting period was better
than without sago dregs, the effectiveness of the
residual effect of sago dregs organic fertilizer is
20.21% to 41.61% on the variable number of fruit
and 14.46% to 34.21% on the variable weight of
fruit (Table 3). This result is in accordance with
the findings of [22-25]. It was also reported [17],
that organic fertilizers given in the first planting
period had a residual effect on the planting
medium, increasing plant growth  and
productivity. Another factor is the increased
uptake of Phosphorus by plants and the
availability of Phosphorus in the growing
medium. The residual effect of organic fertilizers
was confirmed, improving soil chemical
properties and crop production in nutrient-poor
soils. Phosphorus contributes to the complex
structure of plant nucleic acids. Nucleic acids are
very important in the regulation of protein
synthesis; therefore, P is important in cell division
and the development of new plant tissues. P is
one of the 17 essential nutrients for plant growth
and is related to complex energy transformations
in plants [26]. Phosphorus in plants as a
structural component of nucleic acids, sugars
and lipids. P plays a role in the process of plant
development both at the cellular level and as a
whole plant. Under conditions of P deficiency,

plants undergo various morphological,
physiological and biochemical adaptations
[27].

4. CONCLUSION

Residual effect of sago dregs fertilizer potentially
increasing of okra (Abelmoschus esculentus)
growth and vyield in planting period Il in
marginal land. The effectiveness highest was
achieved in the treatment of 15 t ha™ sago

dregs organic fertilizer, for all of variables
observed.
ACKNOWLEDGEMENTS

Authors would like to thank to everyone who
helped and supported the this research.

92

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

Kumar S, Dagnoko S, Haougui A,
Ratnadass A, Pasternak D, Kouame C.
Okra (Abelmoschus spp.) in West and
Central Africa: potential and progress on
its improvement. African J. Agric. Res.
2010;5:3590-3598.

Ndunguru J, Rajabu AC. Effect of okra
mosaic virus disease on the above-ground
morphological yield components of okra in
Tanzania. Scientia Horticulturae. 2004;99:
225-235.

Dilruba S, Hasanuzzaman M,
Karim R, Nahar K. Yield response
of okra to different sowing time and
application of growth hormones. J.
Hortic. Sci. Ornamental Plants. 2009;1:
10-14.

Nwachukwu EC, Nulit R, Rusea Go.
Nutritional and biochemical properties of
Malaysian okra variety. Adv. Med. Plant
Res. 2014;2(1):16-19.

Gosslau A, Chen KY. Nutraceuticals,
apoptosis, and disease prevention.
Nutrition. 2004;20:95-102.
Akintoye HA, Adebayo
00. Growth and yield response
of okra intercropped with live
mulches. Asian J. Agric. Res. 2011;5:
146-153.

Badan Pusat Statistik. Sulawesi Tenggara
dalam Angka (Edisi 1 Juli), Kendari; 2016.
Available: https://sultra.bps.go.id/. 2016.
Indonesia.

Hasid R, Arma MJ, Nurmas A, Sadar.
Pertumbuhan dan hasil Tanaman Jagung
(Zea mays L.) di Lahan Kering Marginal
dengan aplikasi Mikoriza Arbuskula dan
Pupuk  Kotoran sapi. J. Berkala
Penelitian Agronomi. Indonesia. 2020;8(1):
63-73.

Gezahegn AM, Martini
Residual Organic Manure and
Supplemental Inorganic Fertilizers on
Performance of Subsequent Maize
Crop and Soil Chemical Properties.
Int. J. Res. Studies Agric. Sci. 2020;6(1):
1-9.

AG, Aina

MY. Effects of


https://sultra.bps.go.id/

10.

11.

12.

13.

14.

15.

16.

17.

18.

Hasid et al.; Asian J. Agric. Hortic. Res., vol. 10, no. 4, pp. 88-94, 2023; Article no.AJAHR.100747

Pujiasmanto B, Sunu P, Toeranto, Imron
A. The influence of kind and
dose of manure in relation to creat growth
and vyield (Andrographis paniculata
Ness.). J. Soil Sci. Agroclimat. 2009;6:
81-90.

Hasid R, Kandari AM, Halim, Arma MJ,
Sarawa, Yusuf M. Effect of Arbuscular
Mycorrhizal and Sago Dregs on Peanut
Plants (Arachis hypogaea L.) Grown on
Southeast Sulawesi’'s Dryland. J. Agron.
2020;19:40-45.

Shahzad K, Khan A, Smith JoU, Saeed M,
Khan SA, Khan SM. Residual effects of
different tillage systems, bioslurry and
poultry manure on soil properties and

subsequent wheat productivity under
humid subtropical conditions of
Pakistan. Int. J. Biosci. 2015;6(11):
99-108.

Cattaneo F, Barbanti L, Gioacchini P,
Ciavatta C, Marzadori C. 13C abundance
shows effective soil carbon sequestration
in miscanthus and giant reed compared to
arable crops under Mediterranean climate.
Biology and Fertility of Soils. 2014;50(7):
1121-1128.

Shehzadi S, Shah Z, Mohammad W.
Residual effect of organic wastes and
chemical fertilizers on wheat
yield under wheat-maize  cropping
sequence. Soil and Environ. 2014;33(2):
88-95.

Kuntyastuty, Muzaiyanah S. Effect of
organic fertilizer and its residual on
cowpea and soybean in acid soils. J.
Degrade. Min. Land Manage. 2017;5(1):
987-994.

Lanna NBL, Silva PNL, Colombari LF,
Corréa CV, Cardoso All. Residual effect of
organic fertilization on radish
production. Horticultura Brasileira. 2018;
36:047-053.

Hasid R, Bahrun A, Arma MJ. Residual
Effect of Cow Dung Fertilizer to Corn (Zea
mays L.) Growth and Yield in Planting
Period Il in Marginal Land. Asian Journal
of Research in Crop Science. 2021;6(2):
44-49.

Yasodha M, Chinnusamy C. Direct and
residual effect of organic manures and
inorganic fertilizer application in
brinjal + onion - cowpea - sunnhemp
cropping system. J. Pharmacognosy
and Phytochemistry. 2019;8(3):
2335-2339.

93

19.

20.

21.

22,

23.

24,

25.

26.

Lestari SAD, Sutrisno, Wijanarko A,
Kuntyastuti H. Efek Residu
Kacang Hijau Pertanaman Pertama pada
Pertumbuhan dan Hasil Kacang
Tunggak Pertanaman Kedua di
Lahan Kering. J. llmu Pertanian
ndonesia (JIPI). Indonesia. 2020;25(4):
644-652.

Babaji BA, Yahaya RA, Mahadi MA, Jaliya
MM, Ajeigbe HA, Sharifai Al, et al.
Response of cowpea [Vigha unguiculata
(L) Walp] to residual effect of
different application rates of sheep manure
on chilli pepper (Capsicum annuum). J. of
Food, Agric. & Environ. 2010;8(2):
339-343.

Mandal UK, Singh G, Victor US, Sharam
KL. Green manuring: its effect on soll
roperties and crop growth under rice-wheat
cropping system. Eur. J Agron. 2003;
19(2):225-237.

Mogle UP, Naikwade PV, Patl SD.
Residual effect of organic
manure on growth and vyield of Vigna
unguiculata () Walp and Lablab
purpureus L. Sci. Res. Reporter.
2013;3(2):135-141.

Ram M, Davari MR, Sharma SN. Direct,
residual and cumulative effects of organic
manures and biofertilizers on yields, NPK
uptake, grain quality and economics of
wheat (Triticum aestivum L.) under organic
farming of rice-wheat cropping
system. J. Organic Systems. 2014;9(1):
16-30.

Lanna NBL, Silva PNL, Colombari LF,
Corréa CV, Cardoso All. Residual
effect of organic fertilization on radish
production. Hortic. bras. 2018;36(1):
47-53.

Afrida E, Rauf A, Hanum H, Harnowo D.

Residual Effect Of Organic Fertilizer
And Addition Inorganik Fertilizer To
Nutrient Uptake, Growth And

Productions Of Black Soy Bean (Glycine
Max L. Merr) At Rainfed Areas. Internas. J.
Scient. & Tech. Res. 2015;4(02):
182-190.

Sharma LK, Zaeen AA, Bali SK, Dwyer JD.
Improving Nitrogen and Phosphorus
Efficiency for Optimal Plant Growth and
Yield. New Visions in Plant Science.
IntechOpen; 2017.
Available:http://dx.doi.org/10.5772/intecho
pen.72214.



Hasid et al.; Asian J. Agric. Hortic. Res., vol. 10, no. 4, pp. 88-94, 2023; Article no.AJAHR.100747

27. Malhotra H, Vandana, Sharma S, Pandey Nutrients and Abiotic Stress Tolerance;
R. Phosphorus Nutrition: Plant Growth in 2018.
Response to Deficiency and Excess. In: M. Available: https://doi.org/10.1007/978-981-
Hasanuzzaman et al. (eds.). Plant 10-9044-8 7

© 2023 Hasid et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/100747

94


http://creativecommons.org/licenses/by/2.0

