Kufa Journal For Agricultural Sciences — 2021:13(2):53-60 Shakir and Salman

Effect of Organic and Bio-fertilizer on some growth and physiological
indicators of chili pepper cultivars

Zeyad, A. Shakir and Fouad, A. Salman
University of Kufa / Faculty of Agriculture

Corresponding author Email: fouad.albraheemi@uokufa.edu.ig

https://doi.org/10.36077/kjas/2021/130206

Received date: 4/12/2021

Accepted date: 30/12/20

Abstract

The research was carried out in a field at the horticulture and Forestry division/Al-Najaf
Agriculture directorate, during the Spring growing season of 2021 .It aimed to study the effect
of organic and  Bio-fertilizer on the growth and of chili Pepper, the first factor included three
varieties local, Anaheim and Barbarian, while the Second factor included spraying with
organic liquid fertilizer (Seaweed extract) at 4 gm g. L, Azotobacter chroococum (15g.plant
1y as a Bio-fertilizer and Combination of them with Control treatment. The Randomized
Complete Block Design (R.C.B.D) was used modeling Split-Plot system with three
replications. The Duncan Multiples Range Test was adopted to compare the means at the
probability level of 0.05.

The results showed the superiority of the Barbarian variety in parameters of plant height and
leaf area while the local variety recorded the highest value of the leaves number per plant and
the dry matter of the vegetative system. Anaheim variety was superior in the leaves content of
total chlorophyll. As for the nitrogen and phosphorous percentage, differences between the
varieties were not noted. The application of liquid organic fertilizer plus bio-fertilizer showed
significant superiority in all studied indicators.
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Introduction

Chili  pepper (Capsicum annuum L.)
belongs to the Solanaceae family and it is
counted as one of the main vegetable crops
that many studies have addressed for its
economic, nutritional, and medicinal
importance (8). It is considered to be the
third most important crop in the
Solanaceae family after tomato and potato
that is grown in most of the warm and
temperate regions of the world (16). It has
Chili pepper responds to fertilizer more
than the rest of the Solanaceae family

depending on the type of soil,
environmental conditions, and growth
stage (5). The addition of organic
fertilizers including seaweed extract

provides necessary nutrients for plant
growth and development, which has a
positive impact on the vegetative and
qualitative growth parameters (17). This
type of fertilization is a clean farming
method that develops and improves the use
of food systems and agricultural lands to
maintain human and animal health from
pollution resulting from the use of
chemical fertilizers and pesticides.(1 and
18). That agrees with Mohammed et al.
(19) who found that spraying sweet pepper
plants with seaweed extract at a
concentration of 3 g. L. ! a significant
increase in plant height, leaf area, wet
weight, dry weight, and nitrogen ratio, and
Fatima et al. (11) in a study they
conducted on pepper and tomato plants in
which algae were used with a
concentration of5 mg. L?, a significant
increase was found in pepper plant height,
plant dry weight, and root system.

Recently, some studies have used bio-
fertilizers  (Azotobacter  chroococcum)
since it shows a positive effect on reducing
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high productivity and desired taste, which
makes it widely used either as fresh,
cooked, or hot spices (3). Chili is a source
of Capsaicin which is an alkaloid extract
that has medical uses such as cancer
prevention, rheumatism treatment,
lowering blood cholesterol, and relieving
pain by affecting the neurotransmitter that
transmits pain signals to the brain.

falling of flowers and an increase in the
contract rate in flower, which occurs
through the ability of the used organisms
to stimulate plants to produce hormones
such as auxins, gibberellins, and
cytokinins as well as increase nitrogen
fixation (9).this is consistent with what he
found (25) in his study on two cultivars of
chili pepper, another study carried out on
pepper chili, cultivar Jacquin, in which
Azotobacter was  used, significant
differences were found in plant height, a
number of leaves, dry weight, nitrogen,
and phosphorous ratio compared to
untreated plants (Gomez-Alvarez et al.,
2008), Nalini et al. (20) explained in his
experiment that he used a mixture of
fertilizers, which consisted of bio-
fertilizers, Azotobacter and Bacillus
megaterium. A significant superiority was
observed over the chili plant In increasing
plant height number of leaves and paper
area and total chlorophyll, this research
aimed to determining the variety than can
be cultivated well  within  the
environmental conditions of the middle
Euphrates region of Irag And the role of
organic and biological fertilization on chili

pepper.
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Material and Methods

A field study was conducted in Al-Najaf
Directorate during the spring season of
2021. Random soil samples were collected

in different places for analyzing some
physical and chemical parameters before
planting in the laboratories of fadk for
agriculture science (Table 1)

Table (1): Some physical and chemical soil indicators before planting

practical Unit amount
Clay % 18.6
Silt % 24.3
Sand % 57.1
Soil texture - Sandy loam
parameter Unit amount
EC ds. M2 3.9

pH 7.4
available nitrogen mg.kg? 38.8
available phosphorus mg.kg? 9.1
available potassium  mg.kg? 223
Organic matter % 1.2

The field was prepared for planting the
seedlings by plowing the soil at a depth of 40-
30 cm. Then, 40 m®hectare? of decomposed
organic fertilizer was added to the soil and left
for solar sterilization (4).

The seedlings were transplanted in the
permanent field on 4/16/2021 and planted in
the furrows. The width of each furrow was 0.5
m and the length was 6 m, therefore the area of
one experimental unit was 3 m?. The distance
between the experimental units was 0.5 m.

The seedlings were planted in a side on the
furrows, with a distance of 30 cm between
plant and another, so the total number of plants
in the experimental unit was 16 plants.

The plants were sprayed with 4 gm. L liquid
organic fertilizer (seaweed) on vegetative
growth until the complete wetness (according
to the recommendations of the producing
company). This application was repeated four
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times during the growing season. The first
spray was two weeks after planting the
seedlings in the permanent field on 2/5/2021.
The following sprays took place 15 days after
each other.

As for the bio-bacterial fertilizer (Azotobacter
chroococcum), it was prepared in the
laboratories of the Al-Najaf Agriculture
Directorate. Bacterial fertilizer was inoculated
on the peat moss and added to the plant
Rhizosphere three days after the preparation
on 1/5/2021. The application rate was 15
g.plant® (peat moss inoculation) (7), the
vegetative growth indicators of the plant were
measured by taking five plants randomly
assigned from a total of sixteen plants in the
experimental unit from each treatment, as
follows:

The studied parameters included plant height,
leaves number per plant and leaf area
(cm?.leaf) using the Digimizer program
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described by Sadik et al. (24). Other
measurements that were estimated the
percentage of dry matter of the shoots (6),
Total chlorophyll content (mg.100g™ fresh
weight) (13), The percentage of nitrogen in the
leaves (%) using the Micro Kjeldhal (23), and
the percentage of phosphorous in the leaves
(%) using a Spectrophotometer (21).

Results and to Discussions

Results of table (2) showed that the Barbarian
variety was significantly superior in plant
height 89.73 cm, and the leaf area 2.714 cm?.
Leaf™. The local variety recorded a
significantly higher number of leaves 2818.49
leaves.Plant™, and shoot dry matter 42.83%,
which did not differ significantly from the
variety of Anaheim 41.48%. Anaheim variety
was superior in the leaves content of total
chlorophyll 166.2 mg.100 g* fresh weights.
The percentage of nitrogen and phosphorous
did not show any significant differences
regarding the varieties. These results agreed
with the results of (2) who studied on sweet
pepper plants and (14) who studied on chili

pepper.

As for the effect of fertilizer applications, the
fertilizer combination of spraying liquid
organic fertilizer and the addition of bio-
fertilizer gave the highest plant height 85.61
cm, leaf area 2.668 cm?. Leaf™, the content of
total chlorophyll 1804 mg.100 g' fresh
weights, nitrogen 2.38%, phosphorous 0.52%,
and the number of leaves 2442.9 leaves.plant™.

The treatment of liquid organic fertilizer was
significantly superior in the percentage of dry
matter in the vegetative 48.60%. This result
agrees with the finding of Issa et al. (15) in
their study on the effect of marine algae on
potato plants where seaweed was used as a
spray on the leaves Compared and produced
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an increase in leaf number, leaf area and dry
matter compared to the control plants In an
experiment carried out by Dawa et al.(10), it
was found that the treatment of sweet pepper
plant with marine algae recorded a significant
increase in plant height, number of leaves , leaf
area , chlorophyll and dry weigh

The superiority of the combination of spraying
liquid organic fertilizer and adding bio-
fertilizer on plant height, leaf area, and leaves
number may be due to its role in providing
soluble nitrogen. This was reflected in the
vegetative growth characteristics represented
in the manufacture and accumulation of
nutrients by the process of photosynthesis, as
well as the increase in the content of
chlorophyll in the leaves. Nitrogen is included
in the composition of one of the important
compounds in building the chlorophyll
molecule and increases the activity of enzymes
responsible for the formation of the
chlorophyll molecule, which results in an
increase in the percentage of dry matter of the
vegetative system. Pohl et al. (22) found that
applying organic fertilizer leads to a significant
increase in phosphorous on chili pepper
leaves.

Conclusions:

The study revealed that the difference in the
genetic structures of the studied varieties had a
clear effect on the vegetative growth
indicators. The local variety showed a
significant superiority in increasing most of the
vegetative growth indicators compared to the
Barbarian and Anaheim varieties. Also, the
combination of organic and bio-fertilizer had a
significant effect in raising the percentage of
elements The nutrients in the leaves and their
chlorophyll content, which in turn affected the
increase in the vegetative growth of the chili
pepper plant
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Table (2): The effect of cultivar and fertilizers on the vegetative and chemical growth
indicators of leaves

Total
. Fertilizer pIa_mt Leaf area total Vegetative - Chloroph nitrogen  phosphorou
Variety treatment height (cm?/leaf) number  dry matter yll % S0
(cm) of leaves % (mg/100g
m)
control 51.97 ef 1.109 f 325'33 29.73 bc 133.0 h 1.25 f 0.32 e
If_eIg[:Jlll(zjer Organic 6o 57 def  1.802 de 5401'32 31.80 abc 1557 ¢ 2.08 de  0.40 d
Local Bio-fertilizer ~ 79.80bcd 1.771 de 4499 a  50.03ab 1672 c 222 cd 044 c
Liquid organic 3588.34
fertilizer + bio- 76.93bcd 2.391 c b 59.77 a 181.4 a 242 a 0.53 a
fertilizer
control 80.57 bcd 1.527 e 254.67 e 20.80 ¢ 139.7 ¢ 1.20 f 0.32¢
Liquid “organic 88.03 50 30810 o1 9 1576 2026 042 cd
fertilizer abc de
. . . 374.09
Barbarian  Bio-fertilizer 90.30 ab 2.894 b de 29.40 bc 164.1 cd 2.10 de 0.43 cd
Liquid organic
fertilizer + bio- 100.02 a 3.754 a 406.22 d 3557 abc 1788 a 2.39 ab 0.53 ab
fertilizer
control 4417 f 0.926 f 3239'62 30.80 bc 150.8 f 134 f 0.34 e
Liquid organic o, o0 et 1816 d 0000 4237 abc 1622 d 212 de 040 cd
fertilizer d
Anaheim o tertilizer  70.23cde  1.727 de §278'34 4230 abc 1707 b 222 bed  0.43 cd
Liquid organic 333391
fertilizer + bio- 79.87 bcd 1.859 d b ' 50.47 ab 181.1 a 232 abc 049 b
fertilizer
control 58.90 c 1.188 ¢ 69420 ¢ 27.11 b 1412 d 1.27 d 032 d
Liquid “organic 260 21006 43 3055 1s85c¢  207c 04l c
fertilizer b
meansof o fertilizer  801lab 2130 b 2 'Y s1s8ap  1673b  218b 043 b
fertilizers a
Liquid organic
fertilizer + bio- 85.61a 2.668 a 2442'59 48.60 a 180.4 a 2.38 a 0.52 a
fertilizer
Local 67.82b 1.768 b 2818'49 42.83 a 1593 b 1.99 a 042 a
means of .
. Barbarian 89.73 a 2.714 a 33652 ¢ 2693 b 160.0b 1.92 a 042 a
varieties 300,92
Anaheim 63.88 b 1.582 ¢ b ' 41.48 a 166.2 a 2.00 a 041 a

57



Kufa Journal For Agricultural Sciences — 2021:13(2):53-60

Shakir and Salman

Resources
1. Aghasafari, H.; K. Alireza; M.
Hosein and Roberto, C.2020.

Determination of the best strategies for
development of organic farming: A
SWOT - Fuzzy Analytic Network
Process approach.Journal of Cleaner
Production, 277(20):263-288.
www.elsevier.com/locate/jclepro

. Ahmed, M. S.2021.Influence of Bio-
Fertilizers and Addition Methods on
Growth, Yield, and Quality of Sweet
Pepper under Green House. Diyala
Journal of Agricultural Sciences, 13(1):
10-23.

. Al-Ajeel, S.S. and A. K. Al-
Zamili.2017. Effect phenylalanine and
nitrogen on accumulation of capsaicin
alkaloid and some physiological
parameter in two pepper Capsicum
annuum L. cultivars. Int. J. of
Multidisciplinary and Current
Research. 5:1138-1141.
http://ijmcr.com

. Al-Dajwi, A.1996.The technology of
vegetable cultivation and production.
First edition. Madbouly Al-Saghir
Library for Publishing and
Distribution. Cairo. Egypt. pp. 334-
323.

. Al-Kaabi, A. J.2016. Effect of salt
stress and the addition of some primers
on improving the production of the
alkaloid capsaicin in pepper plant
(Capsicum annuum L.) ex vivo and
determining genetic stability using
DNA markers. Ph.D. thesis. Faculty of
Agriculture.  University of Kufa.
Republic of Irag.

58

6. Al-Sahhaf, F. H. 1989. Applied Plant

10.

11.

of Nutrition. Faculty of Agriculture.
Baghdad University. Ministry of
Higher Education and Scientific
Research. Republic of Irag. pp. 66-61.

. Al-Tufaili, A. K. H.2015.Response of

two cultivars of leek  Allium
ampeloprasum L. to the effect of
different growth stimuli on growth
indicators, yield, and content of some
active substances. Ph.D. thesis. Faculty
of Agriculture. University of Kufa.
Iraq.

. Al-Zamili, A. K. A.2018.Effect of

spraying the amino acid phenylalanine
and nitrogen on some physiological
characteristics of two types of pepper
fruits and their content of Capsaicin
alkaloid and their biological activity.
M.Sc. Thesis. Faculty of Education for
Girls. University of Kufa. Irag.

. Cristofano, F.; C. El-Nakhel and

Youssef, Y.2021.Biostimulant
substances for sustainable agriculture:
origin, operating mechanisms and
effects on cucurbits, leafy greens, and
nightshade vegetables species. Journal
of the Biomolecules, 11(8):1-36.
DOI: 10.3390/biom11081103

Dawa, K. K.; H. Abd El — Nabi and
Swelam, W. M. E.2012.Response of
sweet pepper plants (vegetative growth
and leaf chemical constituents) to
organic, bio-fertilizers and some foliar
application treatments. Journal of Plant
Production ,Mansoura
University,3(9):2465-2478

Fatimah, S.; H. Alimon and Daud,N.
2018. The effect of seaweed extract
(Sargassum Sp) used as fertilizer on
plant growth of Capsicum annuum


https://www.sciencedirect.com/science/article/abs/pii/S0959652620340841#!
https://www.sciencedirect.com/science/article/abs/pii/S0959652620340841#!
https://www.sciencedirect.com/science/article/abs/pii/S0959652620340841#!
https://www.sciencedirect.com/science/article/abs/pii/S0959652620340841#!
https://www.sciencedirect.com/science/journal/09596526
https://www.sciencedirect.com/science/journal/09596526
https://www.sciencedirect.com/science/journal/09596526/277/supp/C
http://www.elsevier.com/locate/jclepro
http://ijmcr.com/
http://dx.doi.org/10.3390/biom11081103
https://jpp.journals.ekb.eg/?_action=article&au=103342&_au=K.+K.+Dawa
https://jpp.journals.ekb.eg/?_action=article&au=198729&_au=H.+M.+E.+Abd+El+-+Nabi
https://jpp.journals.ekb.eg/?_action=article&au=112688&_au=W.+M.+E.+Swelam

Kufa Journal For Agricultural Sciences — 2021:13(2):53-60

Shakir and Salman

12.

13.

14.

15.

16.

(Chili) and Lycopersicon esculentum
(Tomato). Indonesian  Journal of
Science and Technology ,3(2):115-123.
https://doi.org/10.17509/ijost.v3i2.12
755.

Gomez-Alvarez, M. R.; J. D.
Alvarez-Sol; V. Geissen; E. Huerta
and Barba, E.2008.Effect of
inoculation with rhizobacteria and
arbuscular mycorrhizal fungi on growth
and yield of Capsicum chinense
Jacquin. Journal of Agriculture and
Rural Development in the Tropics and
Subtropics, 109(2):169-180

Goodwin, T. W.1976.Chemistry and
Biochemistry of Plant Pigment. 2" Ed.
Academic  Press, San Francisco,
USA.pp. 373.

Igbal, S.; A. Inam: |. Akhtar; F.

Ashfaque and Seema,
S.2017.Potassium and  wastewater
interaction in the regulation of

photosynthetic capacity, ascorbic acid
and capsaicin in chilli (Capsicum
annuum L.) Plant Journal of Science
Direct, 184: 201-210

Issa, R.; M. Boras and Riad, Z.2019.
Effect of seaweed extract on the growth
and productivity potato plants. Journal
of International of Agriculture and
Environmental Science, 6(2):83-89.
D0i:10.14445/23942568/1JAES-
V6I2P116

Jafaar, H. S. and Bager, H. R.2020.
Effect of irrigation and spraying
crumbs with Nano seaweed extract on
some indicators, growth, and yield of
chili pepper frutescens. Capsicum L.
Tenth International Conference on
Sustainable Agricultural Development.
Iraq.

59

17.

18.

19.

20.

21.

Jufri, A. F and E. Sulistyono.2016.
Studies on the effects of silicon and
antitranspirant  on  chili  pepper
(Capsicum annuum L.) growth and
yield. European Journal of Scientific
Research, 137(1):5-10.

http://www.europeanjournalofsci

entificresearch.com

Mishra, A.; S. Sangita; K. Sanjeev
and Bishun, D. P.2020.Seaweed - An
Eco-friendly alternative of
agrochemicals in sustainable
agriculture. Current Journal of Applied
Science and Technology, 39(27):71-78.
DOI: 10.9734/CJAST/2020/v39i2730921

Mohamed, M. H. M.; R. Sami; A. A.
M. AL-Mushhin; M. M. E. Ali; H. S.
EL-Desouky; K. A. Ismail; R. Khalil
and Reda, M. Y. Z.2021.Impacts of
effective microorganisms, compost tea,
fulvic acid, yeast extract, and foliar
spray with seaweed extract on Sweet
Pepper plants under greenhouse
conditions. Journal of Plants, 10(9)
100-126. doi: 10.3390/plants10091927.

Nalini, B. S.; L. K. Naik; N. Saba; P.
Prasad and G. Ashiwinil. 2017.
Studies on the effect of microbial
inoculants on growth and yield of
capsicum (Capsicum annuum L.).
Journal of Pure and Applied
Microbiogy, 11(2):913-9109.
DOI: https://dx.doi.org/10.22207/]P
AM.11.2.31

Page, A. I; R.H. Miller and Keeney,
D. R.1982. Methods of Soils Analysis
Part 2. Chemical and Microbiological
Properties. ~ Amer.  Soc.  Agron.
Madison. Wisconsin. USA.


https://doi.org/10.17509/ijost.v3i2.12755
https://doi.org/10.17509/ijost.v3i2.12755
https://www.sciencedirect.com/science/journal/03783774/184/supp/C
http://www.europeanjournalofscientificresearch.com/
http://www.europeanjournalofscientificresearch.com/
http://dx.doi.org/10.9734/CJAST/2020/v39i2730921
https://www.microbiologyjournal.org/phylogenetic-study-of-escherichia-coliisolated-from-clinical-samples-in-hillacity-iraq/
https://www.microbiologyjournal.org/phylogenetic-study-of-escherichia-coliisolated-from-clinical-samples-in-hillacity-iraq/

Kufa Journal For Agricultural Sciences — 2021:13(2):53-60

Shakir and Salman

22.

23.

24,

Pohl, P. A.; K. Andrzej and
Agnieszka, S.2019.Seaweed extracts’
multifactorial action: influence on
physiological and biochemical status of
Solanaceae. Journal of  Acta
Agrobotanica, 72(1):1-11.
DOI: 10.5586/aa.1758

Ryan, J; G. Estefan and Rashid, A
2002.A Soil and Plant Analysis
Laboratory Manual 2nd Edition.
ICARDA. Syria.

Sadik, S. K.; A. A. Al-Taweel; N. S.
Dhyeab and Khalaf, M. Z.2011. New

60

25.

computer program for estimating leaf
area for several vegetable crops.
American- Journal of Sustainable
Agriculture. USA,5(2):304-309

Syafruddin, S. S.; A. M. H. Jumini
and Hasanuddi, R.2020. The effect of
varieties on growth and yield of chili
(Capsicum annuum L.) in andisol soil
ache bear. Journal of Earth and
Environmental Science, 2(1):21-30.


http://dx.doi.org/10.5586/aa.1758

