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Received: Abstract

July 05, 2025 The. experiment was carrie_:d out in a.ﬁeld of Agriculture College ./
University of Karbala during the agricultural season 2024 where it
was in 12/4/ 2024 and finished in 10/8/2024 to study the effect of
Accepted: fertilizer combination included eight treatments (0, boron 1 g. L1, 20
organic fertilizer L-ha™, 25 organic fertilizer L-ha™!, 30 organic fer-

Aug. 18,2025 | itizer L-ha'!, 20 organic fertilizer L-ha! with boron 1 g. L', 25 or-
ganic fertilizer L-ha! with boron 1 g. L' ;30 organic fertilizer L-ha"
Published: !'with boron 1 g. L) on growth and yield of two okra hybrids, the

hybrid of okra were Sultana F1 and Gennext . The experiment was
Dec. 25,2025 | ]aid out in factorial within randomized complete block design
(RCBD) with three replications. The means were compared by using
LSD test at probability of 0.05. The results showed that the Gennext
hybrid superiority upon Sultana F1 in growth and yield parameters
(plant height, number of branches, number of leaves, leaf area, num-
ber of pods, average pod weight and total yield). fertilizer combina-
tion treatment T7 (30 liters ha! organic fertilizer + 1 g L' boron)
showed significantly affected in all parameters compared with con-
trol. The interaction effect of two hybrids with fertilizer combination
,it clearly indicated that there was significant interaction effect in all
parameters under observation (plant height, number of branches,
number of leaves, leaf area, number of pods, average pod weight, and
total yield), where superior interaction between Gennext with T7 (30
liters ha™! organic fertilizer +1 g L' boron)which was recorded
(139.33cm,11 branches.plant!, 110 leaves.plant! and 198.80
cm2.plant!, 91.70 pods plant™, 6.91 g. pod! and 21.95 tons. ha™)
respectively.

Keywords: Bactofeed, boron, growth, yield, Gennext, Sultana F1and
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Introduction

Okra (4belmoschus esculentus L. Moench) belongs to Malvaceae family. It thought
to be native to Africa and is an important crop in tropical and sub-tropical around the
world. Okra i1s a summer vegetable crop. Okra has high nutritional value. Every 100
grams of fresh fruits contains 81.6 grams of water, 36.00 calories, 2.10 grams of
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protein, 0.20 grams of fat, 8.20 grams of carbohydrates, 1.70 grams of fiber, 84.00 mg
of calcium, 90.00 mg of phosphorus, 1.20 mg of iron, 185.00 micrograms of carotene,
47.00 mg of ascorbic acid, 0.08 mg of riboflavin, 0.04 mg of thiamine and 0.60 mg of
niacin [1, 2].0kra has various applications across several industries, including food,
pharmaceutical and paper .[3]To improve the growth and yield of the produce , it is
necessary to pay attention on the optimum balanced use of nutrients through fertilizer
application. Okra requires organic and inorganic nutrient for it’s economic yields. fer-
tilizers play a key role in the production of both growth and yield. organic fertilizers
have the capability of supplying arrange of nutrients and improving the physical and
biological properties of the soil. organic fertilizers are very important for plant, health
human and great of clean environment [4,5]. [6]indicated that the effect of experi-
mental treatments containing organic fertilizer led to significantly effected on growth
of Okra ,such as plant high and leaves number compared with control [7]. indicated
that the effect of experimental treatments containing organic fertilizer led to signifi-
cantly effected in ( number of pods, pod weight, and total yield of Okra , compared
with control.[8] indicated that the effect of experimental treatments containing organic
manure to significantly effected in growth, quality and seed yield of Okra .plant require
mineral elements for normal growth and development such as boron.

Boron plays an important role regulating plant hormones level, increase flowering
production, pollen tube elongation, germination and seed and fruit development.[9, 10]
indicated that the effect of experimental treatments containing boron led to signifi-
cantly effected in yield of Okra, such as pod weight and total yield compared with
control. [11] indicated that the effect of experimental treatments containing boron led
to significantly effected in growth, quality and seed yield of Okra[12] indicated that
the effect of experimental treatments containing boron led to significantly effected in
growth, yield and quality of Okra
Hybrids plants are very important ,it has several advantages including increase yield,
improve diseases resistant ,greater adaptability to different environmental condition
[13].

Due to the low production of okra by using the prevailing varieties and the excessive
use of chemical fertilizers, the experiment aimed to find out the most suitable treatment
of organic fertilizer and Boron for growth and yield of okra with two hybrids.

Materials and Methods

The experiment was conducted in the field of the Department of Horticulture and
Landscape Engineering at the College of Agriculture, University of Karbala during the
2024 season to study the effect of organic fertilization with Bactofeed and spraying
with boron as boric acid on growth and yield of two okra hybrids. The experiment was
laid out in factorial within randomized complete block design (RCBD) with three rep-
lications with 16 treatments which were an interaction between tow hybrids of okra

Gennext and Sultana F1 with eight treatments of combination between bactofeed with
boron , {0, 1 g. L"! boron, 20, 25 and 30 L. ha™! organic fertilizer, 20, 25, 30 L. ha
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organic fertilizer + 1 g. L! boron}, symbolized as (TO, T1, T2, T3, T4, T5, T6, T7),
respectively

Aggregate soil samples were drowned from experiment field at 30 cm before plant-
ing, The result of analysis is presented in table 1.

Table (1): Chemical and physical properties of the field soil and irrigation water

soil analysis
Characteristics Unit Valuable
Reaction Rate @ | = - 7.39
Electrical Conductivity Desi Siemens. M-1 508
(EC)
Available Nitrogen mg. kg! 14
Available Phosphorus mg. kg! 4.9
Available Potassium mg. kg! 63.9
Organic Matter % 4.1
% Soil Separators % ((}:rl:f; z;;
Sand 51.2
Soil Texture | = - sandy mixture
Water Analysis
Reaction Rate(Ph) | = - 6.45
Conductivity (EC) Desi Simmons. M-1 5.39

Ten plants from each net plot were randomly selected and there were labeled. the
plants were used for recording all parameters in respect of growth and yield (plant
height, number of branches, number of leaves, leaf area, number of pods, average pod
weight and total yield).

Results and Discussion
The growth characterizations

The data present in Table ( 2) clearly showed that the hybrids and fertilizer combi-
nations played significant role in affecting of growth where Gennext hybrid were su-
perior Over sultana F1 in (plant height, number of branches, number of leaves, and leaf
area)Which were recorded(129 cm, 7.67 branches.plant!, 90.54 leaves.plant™, and
187.95 cm?plant!),respectively superior over Sultana which was rec-
orded(85.21cm,4.92branches.plant™!,63.75leaves.plant!,and155.7 lcm? plant™!),
respectively .
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Results showed that the fertilizer combination significantly affected on growth
where T7 superior over other treatments where gave highest (plant height, number of
branches, number of leaves and leaf area) which was recorded (118.83 cm, 8.33
branches. plant!, 92.5 leaves. plant! and 184.78 cm?.plant™), respectively.

The minimum results recorded in control which was recorded (99.83 cm, 5.17
branches. plant!,67. 33leaves.plantand 153.14 cm?.plant™!), respectively.

Interaction between fertilizer combination and hybrids played significant role in af-
fecting on growth (plant height, number of branches, number of leaves and leaf area)
,where superior interaction between T7 with Gennext on other interactions which was
recorded (139.33cm, 11 branches.plant™!, 110 leaves.plant! and 198.80 cm?.plant!)re-
spectively. The minimum(plant height,number of branches, number of leaves and leaf
area) was noticed with interaction between control and sultana which was recorded
(77.33 cm, 3.33 branches.plant™!, 54.67 leaves.plant™! and 125.44 cm?.plant!), respec-
tively A similar finding was also reported by [9,14,15,16,17].

Table (2): Effect of fertilizer combination on growth of two Okra hybrids

Number of | Number of
Leaf area Plant
(cm?.plant leaves branches height Treatments
i (leaf.plant™ | (branch.plant
) 1) 1) (cm)

Fertiliza-
tion com- hybrid
bination

155.71 63.75 4.92 85.21 H1

187.95 90.54 7.67 129 H2

3.424 3.889 0.92 3.366 L.S.D %

153.14 67.33 5.17 99.83 TO

158.74 68 5.67 101.67 T1

167.49 70.33 5.83 104.33 T2

174.41 72.67 6.17 105.67 T3

176.80 77.17 6.33 108 T4

180.97 81.67 6.33 108.50 T5

182.31 87.50 6.50 110 T6

184.78 92.50 8.33 118.83 T7

6.848 7.779 1.84 6.732 L.S.D %

125.44 54.67 3.33 77.33 TO

136.95 55 4.33 80 T1

148.62 56.67 4.67 82 T2

160.27 59.67 5 82.33 T3 H1

164.14 66.33 5.33 86.67 T4

169.45 69.67 5.33 86.67 T5

170.04 73 7 88.33 T6
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170.75 75 8 98.33 T7

172.54 80 7 122.33 TO

180.83 81 7 123.33 T1

186.37 84 7 126.67 T2

188.55 85.67 7.33 129 T3 H2
189.47 88 7.33 129.33 T4

192.49 93.67 7.33 130.33 TS5

194.58 102 7.33 131.67 T6

198.80 110 11 139.33 T7

9.685 11.001 2.602 9.52 L.S.D %

The Yield

The data present in (Table 3) clearly showed that the hybrids and fertilizer
combinations played significant role in affecting on yield where Gennext hybrid
were superior Over sultana F1 in (number of pods. plant™, pod weight.gm; pod™!, and
total yield. Ton ha™') which was recorded (71.40 pods. plant, 5.72 gm.pod™! and 14.33
tons ha'), respectively. superior over Sultana which was recorded (53 pods. plant™,
4.99 gm.pod!, and 9.19 tons. ha!), respectively

Results showed that the fertilizer combination significantly affected on yield pa-
rameter , where T7 superior over other treatments where gave highest (number of pods,
pod weight and total yield) which was recorded (75.70 pods.plant™!, 6.08 g pod! and
16.42 tons.ha™') compare with control, where gave lowest results which was recorded
(54.2 pods.plant!, 4.88 g. pod™! and 9.25 tons.ha™!), respectively .

Interaction between fertilizer combination and hybrids played significant role in
affecting on yield (number of pods, pod weight and total yield), where superior inter-
action between T7 with Gennext on other interactions which was recorded (91.70 pods
plant!, 6.91 g. pod! and 21.95 tons. ha'!), respectively. The minimum (number of pods,
pod weight and total yield) was noticed with interaction between control and sultana
which was recorded (47 pods plant™, 4.50 g. pod™! and 7.32 tons. ha™!), respectively A
similar finding was also reported by [4,9,14,15,16,18,19].

Table (3): Effect of fertilizer combination on yield of two Okra hybrids

Total yield | Average pod Number of .
(tons.ha™) weight (g) pods . Transactions
(pod.plant™)
Fertilization .
combination Hybrid
9.19 4.99 53 Hi
14.33 5.72 71.40 H?
1.393 0.316 5.990 L.S.D %
9.25 4.88 54.20 TO
9.75 4.95 55 T1
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10.75 5.20 58.20 T2

10.95 5.23 59 T3

11.94 5.38 61.70 T4

12.74 5.49 64.81 T5

13.93 5.62 68.80 T6

16.42 6.08 75.70 T7

2.787 0.633 11.970 L.S.D %
7.32 4.50 47 TO

7.76 4.56 47.70 Tl

9.15 5.05 50.70 T2

9.35 5.06 52 T3 11
9.55 5.07 53.70 T4

10.15 5.20 55 T5

10.75 5.23 58 T6

11.15 5.25 59.70 T7

11.54 5.27 61.30 TO

11.94 7.34 62.32 T1

12.54 5.35 65.70 T2

12.54 5.41 66 T3 o
14.13 5.70 69.70 T4

15.33 5.79 74.71 TS5

17.12 6.01 79.73 T6

21.95 6.91 91.70 T7

3.983 0.896 16.930 L.S.D %

The superiority of hybrid H2 over hybrid H1 in growth and yield indicators may
be due to genetic factors as well as the plants’ ability to adapt to environmental condi-
tion, leading improved growth and yield indicators which are controlled by the inter-
action between environmental and genetic factors. Hybrids crops tend to be more uni-
form in size and maturity which can be beneficial for commercial growers, grater vigor
, resulting in faster growth, large size, stronger plants and reduce plant stress that is
lead to improve growth and yield indicators. [21]

The integrated of organic fertilizer such as Bactofeed combination with Boron was
found significant in improving the overall plant growth and yield. Organic fertilizer
play significant role in growth and crop production and soil health by improving phys-
ical, chemical, biological function in the soil and promote microbial activity. Vital roles
of organic matter especially of organic carbon which improves soil fertility, nutrients
availability ,reduce nutrient losses and soil health [5 , 20] .additionally bactofeed con-
tains Nitrogen and Potassium. Nitrogen is an essential macronutrient that’s play an
important for protein production ,it plays a pivotal role in many critical function ( such
as photosynthesis ) in the plant and is a major component of amino acid ,formation of
protoplast ,the site of cell division and plant growth .Nitrogen is necessary for
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enzymatic reactions in plants .It is necessary component of several vitamins and Nitro-
gen 1s part of the nucleic acid( DNA and RNA) that’s lead to improve growth and yield
parameter.

Potassium is an essential macronutrient that plays functions mainly on regulation
and maintenance of electrochemical equilibrium in cells and other compartment and
regulation of enzyme activities .it also involved in carbohydrate metabolism, regulation
of activities of various essential elements, adjustment of stomata functions and water
relations. Potassium is very important for regulation of water and nutrient movement,
promote growth, flowering and fruiting that’s lead to improve growth and yield indi-
cators.

In addition bactofeed contains bacterial solution can make nutrient nitrogen and
phosphorus more accessible to plant, nitrogen fixation that’s lead to root growth that’s
leading to a more extensive and efficient root system, some bacteria can help plants
better tolerate drought conditions by improving water uptake and reducing water loss
and can help plant withstand extreme temperature which plays a role in improvement
of nutrient absorption and enhance the plant ability to produce the hormones such as
IAA and GA3, also produce organic acids that dissolve phosphorous [16].

Boron is an essential micronutrient that plays a vital role in various plant function
its plays an important role regulating plants hormones level , sugar transport, increase
flower production, pollen tube elongation, germination and seed ,fruit development[9]
and also formation of cell walls, providing structural support and rigidity to plant cells,
carbohydrate metabolism and enzyme activity [22] which in turn might have involved
in cell division, photosynthesis, metabolism of carbohydrate, regulating proper trans-
location and stimulated enzyme activity that’s leading to increase the rate of growth
and yield character .application of organic fertilizer with boron which might have ac-
celerate the vigorous growth and increase flower ,set flower ,fruit per plant and total
yield of two hybrid of okra.

References

1) Liu, Y., Qi,J., Luo, J., Qin, W., Luo, Q., Zhang, Q., & Chen, H. (2021). Okra in
the food field: Nutritional value, health benefits, and effects of processing meth-
ods on quality. Food Reviews International, 37(1), 67-90.

2) Gemede, H. F., Ratta, N., Haki, G. D., Woldegiorgis, A. Z., & Beyene, F. (2015).
Nutritional quality and health benefits of okra (Abelmoschus esculentus): A re-
view. Journal of Food Processing & Technology, 6, Article 458.

3) Das, S., Nandi, G., & Ghosh, L. K. (2019). Okra and its various applications in
drug delivery, food technology, health care, and pharmacological aspects: A re-
view. Journal of Pharmaceutical Sciences and Research, 11(6), 2139-2147.

4) Figueiredo, G. F. V. D., Dantas, J. S., Mesquita, E. F. D., Pereira, R. F., Melo, D.
R. M. D., Nogueira, V. D. F. B., & Diniz, J. P. C. (2024). Influence of soil organic
matter on okra mineral nutrition and yield. Pesquisa Agropecuaria Tropical, 54,
e79784.

110



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (12), (2025)

5) Khan, U. (2024). Enriching soil organic carbon for sustainable agriculture, food
security, and health. Journal of Indonesia Sustainable Development Planning,
5(1), 67-75.

6) Tiamiyu, R. A., Ahmed, H. G., & Muhammad, A. S. (2012). Effect of sources of
organic manure on growth and yield of okra (Abelmoschus esculentus L.) in So-
koto, Nigeria. Nigerian Journal of Basic and Applied Sciences, 20(3), 213-216.

7) Meena, D. C., Meena, M. L., & Kumar, S. (2019). Influence of organic manures
and biofertilizers on growth, yield, and quality of okra (4dbelmoschus esculentus
L. Moench). Annals of Plant and Soil Research, 21(2), 130—134.

8) Adekiya, A. O., Ejue, W. S., Olayanju, A., Dunsin, O., Aboyeji, C. M., Aremu,
C., & Akinpelu, O. (2020). Different organic manure sources and NPK fertilizer
on soil chemical properties, growth, yield, and quality of okra. Scientific Reports,
10(1), 16083.

9) Farha, N. (2021). Effect of zinc and boron fertilizers and their application methods
on the growth and yield of okra (4belmoschus esculentus).

10) Akbar, S., Ara, N., Khan, M. N, Sattar, S., Ali, R., & Khan, R. (2019). Effect
of biofertilizer, zinc, and boron on growth and yield of okra under the agro-cli-
matic conditions of Swat.

11) Rahman, M. H., Quddus, M. A., Satter, M. A., Ali, M. R., Sarker, M. H., &
Trina, T. N. (2020). Impact of foliar application of boron and zinc on growth,
quality, and seed yield of okra. Journal of Energy and Natural Resources, 9(1),
1-9.

12) Yadav, A., Sharma, R., Kushwah, S., Gallani, R., & Rathore, G. (2025). Impact
of zinc and boron on growth, yield, and quality of okra (Abelmoschus esculentus
[L.] Moench). Journal of Advances in Biology & Biotechnology, 28(3), 848—858.

13) Reddy, M. T., Babu, K. H., Ganesh, M., Begum, H., Reddy, R. S. K., & Babu,
J. D. (2013). Exploitation of hybrid vigour for yield and its components in okra
(Abelmoschus esculentus [L.] Moench). American Journal of Agricultural Science
and Technology, 1, 1-17.

14) Jahan, N., Hoque, M. A., Rasal-Monir, M., Fatima, S., Islam, M. N., & Hoss-
ain, M. B. (2020). Effect of zinc and boron on growth and yield of okra (Abel-
moschus esculentus L.). Asian Journal of Advances in Agricultural Research,
12(1),41-47.

15) Kota, A. K. R, Kerketta, A., Topno, S. E., Bahadur, V., & Tripathi, P. (2022).
Effect of organic fertilizers on growth, yield, and quality of okra (Abelmoschus
esculentus L.) cv. Kashi Lalima. The Pharma Innovation Journal, 11(5), 2301—
2304.

16) Rafique, M., Riaz, A., Anjum, A., Qureshi, M. A., & Mujeeb, F. (2018). Role
of bioinoculants in improving growth and yield of okra (Abelmoschus esculentus).
Universal Journal of Agricultural Research, 6(3), 105—112.

111




Journal of Kerbala for Agricultural Sciences Issue (4), Volume (12), (2025)

17) Rama, A. A., & Naik, L. K. (2017). Influence of microbial inoculants on
growth and yield of okra (4belmoschus esculentus L.) under field conditions. Re-
search Journal of Agricultural Sciences, 8(6), 1354—1357.

18) Hathi, H. S., Patel, M. V., & Zankat, S. B. (2022). Effect of liquid organic
substances, spray frequency, and fertilizer levels on yield, quality, and economics
of okra (Abelmoschus esculentus [L.] Moench). The Pharma Innovation Journal,
11(7), 833-838.

19) Chotaliya, K., Masaye, S. S., Gaikwad, S. S., Patel, A., & Chavda, J. K. (2020).
Effect of different nitrogen levels and novel organic liquid fertilizer on yield and
quality of okra (4belmoschus esculentus [L.] Moench) cv. GAO-5. Indian Journal
of Pure & Applied Biosciences, 8(6), 73-81.

20) Rana, A., & Nideesh, P. (2023). Amendment-modified organic carbon—nutri-
ent dynamics in red sandy loam soils cultivated with okra. Mysore Journal of Ag-
ricultural Sciences, 57(4), 49-58.

21) Olaniyi, J. O., Akanbi, W. B., Olaniran, O. A., & Ilupeju, O. T. (2010). Effect
of organo-mineral and inorganic fertilizers on growth, fruit yield, quality, and
chemical composition of okra. Journal of Animal and Plant Sciences, 9(1), 1135—
1140.

22) Parvin, N., Hansda, N. N., & Ghosh, T. (2025). Impact of boron and zinc ap-
plications on crop growth, yield, and quality: A comprehensive review. Plant Ar-
chives, 25(1), 2770-2773.

112



