J. of Plant Production, Mansoura Univ., Vol. 11 (10):1003-1006, 2020

Journal of Plant Production

Journal homepage: www.jpp.mans.edu.eq
Available online at: www.jpp.journals.ekb.eq

Growth, Yield Components and Proximate Composition of Peanut
(Arachis hypogaea L.) As Influenced by Organic and Bio-Fertilizers

Dayan Majid Ibrahem?; Hero Fatih Hamakareem'*; Rubar Hussein M. Salih! and

Nawroz A. Tahir?

~

1Department of Biotechnology and Crop Science, College of Agricultural Engineering Sciences, University of Cross Mark

Sulaimani. Sulaimani City, Kurdistan Region, Irag.

2Department of Horticulture, College of Agricultural Engineering Sciences, University of Sulaimani. Sulaimani City,

Kurdistan Region, Irag.

ABSTRACT

In this study, field trials were conducted to evaluate the effect of organic fertilizer (farmyard
manure) and bio-fertilizers (mixture of two bacteria Rhizobium meliloti with Rhizobium spp.),on
growth, yield and yield components, and some proximate composition of peanut (Arachis hypogaea L.).
Seeds from two different varieties (Shamy-1 and Giza-6) were under investigation. After 40 days of
germination, different plant growth parameters were tested based on normal seedlings, including plant
height, no. of branch, root fresh weight, shoot fresh weight, no. of root nodules, and weight of root
nodules. The results obtained indicated that all growth parameters of both varieties increased
significantly compared with control treatment, and there were significant differences between fertilizers
treatments, as treating seedlings with bio-fertilizer surpassed significantly in compare with treating them
with organic fertilizer for all growth parameters.The results obtained in this study also indicated that
yield and its components were affected significantly by adding organic fertilizer which surpassed
significantly over the adding of bio-fertilizer.Regarded to the effect of organic fertilizer on peanut
chemical composition, the data showed that all chemical characters except ash content were increased
compared with control treatment without treating with any fertilizer. Many oilseed plants are cultivated
with poor input resources, this will have greater impact on productivity. With using the biological and
organic fertilizers, a low input system can be carried out and it also helps achieving sustainability of

agricultural farms.
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INTRODUCTION

The groundnut or peanut (Arachis hypogaea L.)
is an annual oil seed and one of the natural most
nutritious seeds that belong to the Fabaceae family. It’s
also one of the world's most popular and universal
legume crops, cultivated in nearly 100 countries in the
world (Kiran et al., 2006; Nwokolo and Smartt., 1996).

Commercially it is wused mainly for oil
production but apart from oil, the by-products of
peanuts contain many other functional compounds like
proteins, fibers, polyphenols, antioxidants, vitamins and
minerals which can be added as a functional ingredient
into many processed foods (Arya et al., 2016).

Application of fertilizers could improve
groundnut output per unit area. In usual agriculture,
most of the farmers apply inadequate and imbalanced
mineral nutrients which may cause for low groundnut
productivity, especially on sandy soil. Therefore, proper
nutrient management is a crucial way to obtain optimal
yield with good quality in vegetable oil seed crops
(Toungos et al., 2018). Organic farming has emerged as
an important priority area globally in view of the
growing demand for safe and healthy food and long-
term sustainability and concerns on environmental
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pollution associated with indiscriminate use of
agrochemicals (Mishra et al., 2013).

Bio-fertilizers that are being an essential
component of organic farming, are the preparations
containing live or latent cells of efficient strains of
nitrogen fixing, phosphate solubilizers or cellulolytic
micro-organisms used for application to seed. Soil or
composting areas with the objective of increasing
numbers of such micro-organisms and accelerate those
microbial processes which augment the availability of
nutrients that can be easily assimilated by plants
(Subhash et al., 2016). Biofertilizers play an important
role in improving soil fertility by fixing atmospheric
nitrogen, both, in association with plant roots and
without it, solubilizing insoluble soil phosphates and
producing plant growth substances in the soil (Sneha et
al.,2018).

For sustained groundnut production, the modern
farming demand integrates use of organic and inorganic
fertilizers along with bio-fertilizers. Hence, an
investigation was carried out to find out the suitable
low-cost input organic and bio-fertilizer to enhance the
groundnut productivity. The objective of the research is
to study the effect of organic and bio- fertilizer on yield,
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yield components, protein and proximate composition
of two peanut cultivars.

MATERIALS AND METHODS

Plant materials and field experiments:

The plant material composed of two varieties of
Peanut, including Shamy-1 (V1) and Giza-6 (V2),
obtained from Sulaymaniyah agricultural research
center. The field experiment was laid out in a 2x2
factorial randomized complete block design (RCBD)
with three treatments and each treatment was replicated
three times. A net plot size was 0.4x5.5 m? and 1 m
apart between plots and replicates. The crops were
planted during first week of May 2018 by hand, plant to
plant distance was 45 cm. All agronomic practices were
kept uniform among treatments applied. The amount of
water was applied by irrigation as needed to keep plants
from showing water deficit stress. Weeding was done
by hand hoeing and/ or hand pulling when weeds were
tender.

Treatments used in this study:

T1= no fertilization (C), T2= Organic Fertilizer,
it is a Farm yard manure (A), three kg per plot for each
times, as farmyard manure added two times during
growing stages, the first time was after seed
germination, and the second time was before flowering.
T3= bio-fertilizers (mixture of two bacteria Rhizobium
meliloti with Rhizobium spp.) (B), inoculation with
bacteria was done for seeds before sowing.

Soil analysis:

Before cultivation, four samples of soil were
randomly taken from the location of experimental from
soil land surface (0-40 cm depth) to determinate the
physical and chemical properties according to the
method of Page et al. (1982). The field soil type was
loam (472 g.kg'sand, 304.2 g.kg? silt, 222.9 g.kg*
clay) and it has 7.6 pH, 1.13 g.kg™ total nitrogen, 5.01
mg.kg* available phosphate, 0.41 mmol L potassium,
1.64 mmol L calcium.

Quantitative morphological traits:

After 40 days of seed germination the following
seedling growth parameters was measured: plant height
(cm), number of branches, root biomass and shoot
biomass (g), number of root nodules, weight of root
nodules (g). After seven months of planting date and

maturation stage, six plants from each plot experimental
were selected randomly to determine the following
traits: total fresh weight (g), pods weight per plant (g),
number of seeds per plant, seeds weight per plant (g),
total dry weight (Biological Yield) (g), Harvest index
(HI.

Phytochemical and Proximate composition analysis:

Two gram of the harvested seeds of each
treatment were powdered by electric blender and used
for determining the total oil content (TOC) Hedge and
Hofreiter (1962). Seed ash content (TAC) was estimated
by 1g samples, were dry-ashed in amuffle furnace on
the 550 °C for 6 hours until a white residue of constant
weight was obtained. While total protein content was
measured by Bradford method.

The amount of phenolic (TPC) and flavonoid
(TFC) compounds in samples was determined by adding
0.10g of powdered seeds to one mL of distilled water
and the mixture was shaken for 2 h at 20+1°C and
incubated overnight for 16h at 4° C. The amount of
phenolic and flavonoid in samples were displayed in the
equivalent of mg gallic acid/g dry matter (DM), the
equivalent of mg quercetin/g dry matter (DM)
respectively (Tahir et al.2019).

Statistical analysis:

The data collected and analyzed statistically by
analyzing variance technique. Treatment means were
compared using Duncan test at 5 % level of probability
(Steel et al., 1997). To assess the relationship of seed
yield with other parameters, regression analyses were
performed on XLSTAT software.

RESULTS AND DISCUSSIONS

Impact of Organic and Bio-Fertilizers on growth
parameters:

The results in Table (1) demonstrated that, there
were similarities between the two varieties under study
in most of the seedling growth parameters, except Giza-
6 variety (V2) that surpassed Shamy-1(V1) in height of
plant (64 cm), weight of root nodules (0.380 g), and the
Shamy-1 variety showed the higher shoot fresh weight
(665.4 g) under control treatment (C). This is may be
due to the genotypic behavior of the two varieties and
their combination with the environmental conditions.

Table 1. Effect of organic and bio-fertilizer on seedling growth parameters after 40 days of germination:

Treatment Height of No. of Roc_)t fresh Sho_ot fresh No. of root  weight of root
plant (cm) branch weight (g) weight (g) nodules nodules (g)
Vi*C 51.000 c 14.000 b 172.000 e 665.400 d 14.000 b 0.147c
V2*C 60.000 b 16.000 b 167.166 e 551.633 e 17.333 b 0.380 bc
V1i*A 73.000 a 21.000 a 272.267 c 971.133¢c 25.667 b 0.500 bc
V2*A 65.000 b 17.000 b 211.667 d 1079.000 b 18.667 b 0.340 bc
V1*B 74.167 a 17.000 b 307.333 b 1261.667 a 30.000 ab 0.567 b
V2*B 70.200 a 16.333 b 371.333 a 1233.333 a 66.667 a 1.543 a

“Each value represents the average of three replicates. Different letters within a column indicate significant variation in treatments

according to the Duncan test.”

Regarding the effect of treating the seedlings
after 40 days of germination with both organic fertilizer
(A), which is farm yard manure (3 kg/plot), and bio-
fertilizer (B), consists of a mixture of two different
bacteria species (Rhizobium meliloti with Rhizobium
spp.), the data showed that all growth parameters of

both varieties increased significantly compared with
control treatment. Also, it is clear from data that there
were significant differences between fertilizers
treatments which showed that treating the seedlings
with bio-fertilizer surpassed significantly in comparing
with treating with organic fertilizer for all growth
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parameters. The same results were obtained by Abdel-
Hafez and Abo El-Soud (2007; Rizk et al. 2012; and
Zaki et al. 2017).

Impact of Organic and Bio-Fertilizers on Yield and
yield components:

Table (2) showed both varieties were different in
yield and yield components under control conditions,
the Shamy-1 variety surpassed Giza-6 in no. seed/plant,
seed weight/ plant (g) and harvest index, while Giza-6
surpassed Shamy-1 in total fresh weight (g), pod
weight/ plant (g), and biological yield (g). Treating both
variety with organic and bio-fertilizers caused to
increase in yield and yield components. Data showed

that yield and its components were affected significantly
by adding organic fertilizer which also surpassed
significantly over the adding of bio-fertilizer. Adding
organic fertilizer which causes increasing of yield and
yield components may be due to the effects of nutrients
rich in organic carbon for the microbial biomass which
converts unavailable nutrients in plant residues to one's
available and organic fertilizer cause increasing and
enhancing of biodiversity of soil microbial populations.
These results are in agreements with results obtained by
Siam et al. (2013; EI-Quesni et al., 2010; Hanan et al.,
2015; and Zaki et al., 2017).

Table 2. Effect of organic and bio-fertilizer on yield and yield components

Total fresh Pod weight No. Seed Seed weight Total Dry weight Harvest

weight (g) / plant (g) [Plant /plant (g) (Biological Yield) (g) index (HI)
V1*C 983.500 b 180.697 b 129.167 c 91.180 b 312.818 ¢ 0.306 a
V2*C 1190.833 a 186.512 b 95.333 ¢ 86.988 b 362.583 bc 0.237 a
V1*A 1706.667 a 385.292 ab 313.667 a 183.968 a 571.303 a 0.338a
V2*A 1750.500 a 425558 a 213.500 b 184.240 a 525.732 ab 0.352a
V1*B 1554.333 a 347.442 ab 235.000 b 150.388 ab 492.167 abc 0.309 a
V2*B 1173.833a 212543 b 115.833 ¢ 102.188 b 361.312 bc 0.287 a

“Each value represents the average of three replicates. Different letters within a column indicate significant variation in treatments

according to the Duncan test.”

Adding bio-fertilizer significantly increased yield
and all its components of the Shamy-1 variety in
comparison with control (without adding fertilizers)
conditions. Data also showed that pod weight/plant (g),
no. seed/plant, seed weight/ plant (g), and harvest index
were affected significantly by adding bio-fertilizer
compared with control for Giza-6 variety, and there
were no significant differences in biological yields, and
decreasing in total fresh weight (g). In addition, data
showed the Shamy-1 variety responded more
significantly to bio-fertilizer than Giza-6 variety in all
yield and yield components.

Phytochemical and Proximate composition analysis
as influenced by Organic and Bio-Fertilizers:

Data in Table (3) indicated that Giza-6 surpassed
significantly Shamy-1 in total oil content (TOC %),
total ash content (TAC g), amount of phenolic and
protein content, while Shamy-1 gave the highest value
significantly in amount of flavonoids. With regarded to
the effect of organic fertilizer on peanut chemical
composition, the data showed that all chemical
characters except ash content were significantly
increased compared with control. In contrast, treating
the seedlings with bio-fertilizer leaded to an increase in
TOC (%). In addition, flavonoid contents significantly
surpassed in treating with organic fertilizer for both
varieties, and significant increases of flavonoid in Giza-
6 variety by treating with bio-fertilize (Zaki et al. 2012).

Table 3. Effects of organic and bio-fertilizer on total oil content, ash, protein and some of phytochemical in

the two peanut verities

TOC % TAC (ug g-1 DM) TFC (ug g-1 DM) TPC (ug g-1 DM) Protein (ug g-1 DM)
V1*C 29.783 b 0.029 a 0.036 ¢ 0.196 e 0.028 ¢
V2*C 30.283 ab 0.030 a 0.018¢ 0.292 ¢ 0.023d
V1*A 30.750 ab 0.027 ab 0.206 a 0.218d 0.105a
V2*A 32.683 a 0.028 ab 0.095 b 0.495 a 0.071b
V1*B 30.780 ab 0.029 a 0.081b 0.198 e 0.020d
V2*B 32.817a 0.026 b 0.090 b 0.375b 0.021d

“Each value represents the average of three replicates. Different letters within a column indicate significant variation in treatments

according to the Duncan test.”

CONCLUSION

The organic and bio-fertilizer have a positive
effect on the plant growth traits, yield and vyield
components of the two varieties, and the bio-fertilizers
have the maximum impact on all studied growth
characters followed by organic fertilizer. However, the
yield and yield components recorded the maximum
impact by organic fertilizers followed by bio-fertilizer.
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