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Abstract. To enhance the efficiency and productivity of rice seedlings, Post Harvest Lab., Department of
Agriculture and Agribusiness Management, University of Karachi conducted a study to analyse the
interactive effects of synthetic and biofertilizers on the physiology of rice seedlings. Individual and
interactive effects of  reclaimer (R), biozote (B), Trichoderma (T), urea and DAP on the productivity of
rice seedlings were studied through a 5-inch pot on the open-pollinated, non-aromatic rice variety Pk-386.
Different treatments of the individual biofertilizer and its mixture with synthetic fertilizers were used to
assess the effects on germination, plant length, vigour, fresh weight, dry weight as well as moisture
percentage. 3170.2 was the highest vigour recorded in the treatment of Trichoderma T with synthetic and
biofertilizers. The highest moisture of 76.5% was calculated in the treatment of Trichoderma T with
biofertilizers. Under the interactive combination of synthetic and biofertilizers, many treatments of
biofertilizer mixture improved the major growth parameters of rice seedlings.
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Introduction

In Pakistan, rice is the second most important cash crop
Rehman et al. (2017). Because of population expansion,
it has been thought that increasing rice (Oryza sativa
L.) grain yield with chemical fertilizer is an effective
strategy to address the problem of food safety Liu
et al. (2019). The productivity of rice in farmers' fields
is increased using improved varieties, prudent fertilizer
use, irrigation and good management practices Gairhe
et al. (2018). Grain yield and marginal net returns are
reduced because of the nutritional imbalance Zafar
et al. (2018). The application of fertilizer has been
shown to be a major determinant of rice grain quality
Dou et al. (2017).

Since the early 1950s, urea has been the main source
of nitrogenous fertilizer worldwide. With about 46%
nitrogen, it is well known to be the most concentrated
source of nitrogen Swify et al. (2023). A vital component
of several physiological processes, grain quality and
biomass output are nitrogen Anas et al. (2020). Through-
out the world, urea is a crucial source of nitrogen that
is utilized to meet crop nitrogen requirements. However,
applied nitrogen in the form of urea is usually lost in

the soil creating significant problems for the environ-
ment and economy Mustafa et al. (2022).

DAP (diammonium phosphate) which contains both
phosphate and nitrogen is the most widely used
phosphate (P) fertilizer. Urea outperforms DAP as the
recommended fertilizer for agriculture in several
countries. Since only one-fifth of the P that is mined
becomes available due to high losses from field to fork,
P fertilizers are being used in an inefficient way globally.
Therefore, a multi-criteria-based approach should be
applied to create a sustainable agriculture system.
Organic matter enhances soil structure, boosts water-
holding capacity, lowers heavy metal toxicity, decreases
soil-borne infections, supports microbial decomposition
and makes mineral nutrients available to crops Scotti
et al. (2015).

A biofertilizer is a substance that contains viable live
microorganisms. In certain soil types and climate zones,
Azotobacter and Azospirillum can improve plant
development and increase the production of several
agriculturally significant crops when the right circum-
stances are met Suhag (2016). Over time, significant
progress has been made in the comprehension,
investigation and formulation of various PGPRs as
substitute crop fertilization techniques Bangash et al.
(2021). Because they may produce and release phyto-



hormones that change the chemistry of the rhizosphere
to promote plant growth; microorganisms like Rhizobia
are essential for promoting plant growth Jaiswal et al.
(2021).

Trichoderma inoculation has been shown to have
numerous positive effects on crop production including
increased growth yield as well as the reduction of biotic
and abiotic stresses. However, the benefits of these
helpful fungi are limited because rice is typically grown
in anaerobic soil conditions caused by constant flooding
Khadka and Uphoff (2019). Trichoderma seed treatment
has been shown to increase biomass production, improve
seedling vigour and reduce the effects of biotic as well
as abiotic stresses in a range of crops Rêgo et al. (2014).

An experiment was initiated to check the interactive
effects of synthetic and biofertilizers on the seedlings
of rice. The focus of the study was to check how balanced
nutrients react to different growth parameters of rice
seedlings. With the help of this, the productivity and
efficiency of rice seedlings can be increased.

Materials and Methods

Individual and interactive effects of reclaimer (R), biozote
(B), Trichoderma (T), urea and DAP on the productivity
of rice seedlings in vivo conditions were observed to
check how balanced nutrients react to different growth
parameters of seedlings through a 5-inch pot in which
reclaimer (R) is a liquid biofertilizer containing Azotobacter,
Azospirillum and biozote (B) produced by Pakistan
Agricultural Research Council (PARC), Islamabad. It
contains living bacteria Rhizobium TAL169 in the carrier
material Khan-Marwat et al. (2017). Experiment was
executed on July 17th, harvested on August 25th on soil
and compost media containing urea DAP and biofertilizer
while comparing it with soil, compost and cocopeat with
biofertilizers at the Post Harvest Lab., Department of
Agriculture and Agribusiness Management, University
of Karachi, Karachi, Pakistan.

The open-pollinated, non-basmati variety PK-386 of
rice (Oryza sativa L.) cultivar was used in the experi-
ments to examine the interaction between synthetic,
biofertilizers (the plant growth-promoting rhizobacteria
PGPR) and helpful fungi Trichoderma on growth
characteristics. When seeds were sown, DAP (0.2 g)
each pot was added to the soil. After fifteen days of
sowing, urea (0.2 g) each pot was added and the seeds
had been combined with a sucrose solution later Adam
et al. (2020), the solid biofertilizer biozote (B) and

Trichoderma (T) mixture was added as a seed coating.
Seeds were then dried, sown and watered right away.
In each pot, fifteen seeds were planted.

Treatments and study parameters. The subsequent
blends were assessed: reclaimer (R), biozote (B),
Trichoderma (T), reclaimer+biozote (RB), reclaimer+
Trichoderma (RT), biozote+Trichoderma (BT),
reclaimer+ biozote+Trichoderma (RBT) and a control
(C) replicate set were all biofertilizers that were
individually applied in triplicate. A comparable set of
identical biofertilizer blends were utilized along with
the synthetic fertilizer i.e., urea and DAP (UAP). Among
the characteristics that were measured were vigour
index, fresh weight (mg), dry weight (mg), germination
percentage, shoot length (cm), root length (cm) and
moisture percentage.

Data collection. The collected data was evaluated
statistically on an individual basis with SPSS software
utilizing the mean standard deviation, analysis of
variance ANOVA (one way-ANOVA) and Tukey's b
tests.

Results and Discussion

The germination amongst the treatments was not
significantly different with sig value of .242 at P<0.05
with Tukey’s HSD value of 24.89. The highest germina-
tion percentage demonstrated in Fig. 1 was recorded in
the biozote + Trichoderma (BT) treatment and the
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Fig. 1. Interactive effects of synthetic and bio-
fertilizers on the germination of rice
seedling of rice. Treatments were not
significantly different at P<0.05 with sig
value 0.242 and Tukey HSD 24.89.
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reclaimer + biozote + Trichoderma (RBT) at (100%)
in biofertilizers followed by the second highest in
reclaimer R, Trichoderma (T) in biofertilizers and
reclaimer + Trichoderma (RT) in synthetic with
biofertilizer of (97.7%). The lowest germination
percentage was recorded in the reclaimer+biozote
treatment of biofertilizer (80.0%).

The shoot length amongst the treatments was signi-
ficantly different with sign value of 0.010 at P<0.05
with Tukey’s HSD value of 7.38 relcaimer + biozote
(RB) treatment which used both synthetic and
biofertilizers produced the highest plant shoot (18.5
cm) which can be seen in Fig. 2 with Trichoderma (T)
of synthetic and biofertilizer coming in second (18.0
cm) 11.6 cm was the lowest shoot length measured in
the biozote + Trichoderma treatment of biofertilizer.

Root length of (14.9 cm) was the highest recorded in
Trichoderma (T) of synthetic and biofertilizer being
(14.8 cm) from relcaimer + biozote (BT) treatment used
both synthetic and biofertilizer is demonstrated in
Fig. 3. The lowest root length of (6.5 cm) was recorded
in Trichoderma (T) of biofertilizer. The root length
amongst the treatments was significantly different with
sig value of 0.002 at P<0.05 with Tukey’s HSD value
of 7.03.

Rice seedling vigour index amongst the treatments was
also significantly different with sign value of 0.002 at
P<0.05 with Tukey’s HSD value of 1268.04. The highest

vigour was recorded (3170.2) in the treatment of
Trichoderma (T) in synthetic and biofertilizers followed
by (2927.1) in the treatment of reclaimer + biofertilizer
(RB) of synthetic and biofertilizer and the lowest
(1653.5) was recorded in reclaimer + biofertilizer (RB)
of biofertilizer which can be seen in Fig. 4.
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Fig. 2. Interactive effects of synthetic and bio-
fertilizers on the shoot length of rice
seedling of rice. Treatments were signi-
ficantly different at P<0.05 with sig. value
of 0.010 and Tukey HSD 7.38.
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Fig. 3. Interactive effects of synthetic and bio-
fertilizers on the root length of rice seedling
of rice. Treatments were significantly
different at P<0.05 with sig. value of 0.002
and Tukey HSD 7.03.
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Fig. 4. Interactive effects of synthetic and bio-
fertilizers on the vigor index of rice seedling
of rice. Treatments were significantly
different at P<0.05 with sig. value of 0.002
and Tukey HSD 1268.04.
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The highest fresh weight of (907.0 mg) was observed
in the synthetic and biofertilizer treatment of recalimer
+ Trichoderma (RT). The second highest shown in
Fig. 5 of 837.0 mg was from biozote + Trichoderma
(BT) treatment and the lowest (318.3 mg) was measured
in biozote + Trichoderma (BT) treatment of biofertilizer.
Rice seedling fresh weight amongst the treatments was
recorded significantly different with sign value of 0.009
at P<0.05 with Tukey’s HSD value of 598.56.

The highest dry weight of (226.0 mg) was calculated
in the treatment of synthetic and biofertilizer treatment
of reclaimer + Trichoderma (RT), second highest in
biozote and Trichoderma (BT) treatment of synthetic
and biofertilizer treatment with (222.3 mg) and the
lowest shown in Fig. 6 was (97.3 mg) from the treatment
of Trichoderma T of biofertilizer. Rice seedling dry
weight amongst the treatments was recorded signifi-
cantly different with sig value of 0.001 at P<0.05 with
Tukey’s HSD value of 131.26.

The lowest moisture percentage was recorded in the
treatment biozote + Trichoderma of 66.3% shown in
Fig. 7. The highest moisture percentage of 76.5% was
calculated in the treatment of Trichoderma T with
biofertilizer and the second highest in reclaimer +
Trichoderma treatment of synthetic and biofertilizer of
75.2%. Rice seedling exhibited no significant variation

amongst the treatments with sig value of 0.71 at P<0.05
with tukey’s HSD value of 15.21.

Different biofertilizer rates in this study had a noticeable
impact on growth. However, biofertilizers and synthetic
biofertilizers had better germination rates. Auxin,
ethylene, gibberellins and other plant hormones are

Fresh weight (mg)

1400

1200

1000

800

600

400

200

0

403.0a

599.3a

396.6a
444.6a

479.3a

359.6a

451.3a

318.3a

685.0a

699.6a

767.3a
772.0a

907.0a
837.0a

720.6a

Treatments

468.6a

Fig. 5. Interactive effects of synthetic and bio-
fertilizers on the fresh weight of rice
seedling of rice. Treatments were signi-
ficantly different at P<0.05 with sig, value
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Fig. 7. Interactive effects of synthetic and
biofertilizers on the moisture percentage
of rice seedling of rice. Treatments were
not significantly different at P<0.05 with
sig, value of 0.709 and Tukey HSD 15.21.
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produced by PGPRs which has been shown to improve
seed germination, soil fertility and plant growth Tahir
et al. (2017). According to Singh et al. (2015), due to
the consistent nutrient delivery during all growth phases
and the advantageous interaction between chemical
fertilizers and biofertilizers (Azotobacter and phos-
phobacteria), the treated plants reached their highest
height.

According to a study by Ajeng et al. (2020), adding
biofertilizers in addition to chemical fertilizers has been
shown to improve plant uptake of nutrients and increase
plant growth in terms of height, girth size and chloro-
phyll. The application rates and types of fertilizers used
determine how organic fertilization or chemical and
organic fertilizer used together affect crop growth as
well as soil fertility Saba et al. (2013). Noraida and
Hisyamuddin (2021) also observed the highest fresh
weight of plant in synthetic and biofertilizers. The
moisture percentages of both synthetic and biofertilizers
are the same.

Azospirillum and Azotobacter are the two species of
bacteria frequently found in biofertilizers which can
boost crop biomass and productivity by fixing nitrogen
in the crop rhizosphere by producing phytohormones.
Applying Azospirillum biofertilizer with 80% inorganic
N can effectively increase rice crop productivity. Singh
(2014) documented Azospirillum's efficacy in several
rice cultivars.

According to Siddique et al. (2014), co-inoculation of
Rhizobium and Azotobacter chroococcum increases
nodulation, nitrogen content and grain yield in chickpeas
(Cicer aeritinum). The results of Shrivastava et al.
(2015), were also related to this experiment. According
to his study, plant development was enhanced by
co-inoculation of Azotobacter chroococcum with urea.
In black gram (Vigna mungo), Tiwari et al. (2017) also
reported that the co-inoculation of Azotobacter and
Rhizobium resulted in increased length of shoots.

A crop’s ability to photosynthesize is correlated to its
yield, even with a lower dose of inorganic N, the plants
inoculated with Trichoderma had noticeably higher
chlorophyll levels. According to Doni et al. (2017), rice
plants that have received a Trichoderma inoculation
exhibit improved stomatal conductivity, photosynthetic
rate and specific as well as relative chlorophyll concen-
trations. Chlorophyll content is a sign of a healthier and
more functional root system which enables plants to
absorb nutrients and water more effectively.

The production of sorghum crops increased when
chemical and biofertilizer were applied simultaneously
Akhtar et al. (2020). The soil's bacterial variety and
enzyme activity increased due to the balanced fertili-
zation Ling et al. (2014). An agricultural practice that
uses balanced fertilization is profitable and long-lasting.
Fertilizer application is essential for increasing rice
output and has a significant impact on rice quality Liu
et al. (2019). Additionally, it boosts protein contents,
essential amino acids, vitamins, and nitrogen fixation
which can increase crop yield by up to 40% Daniel
et al. (2022).

Conclusion

The findings from a recent study on rice seedlings
indicate that a balanced approach to fertilization can be
achieved using both synthetic and biofertilizers. The
combination of these two types of fertilizers can lead
to healthier seedlings and improved growth. The study
suggests that utilizing a combination of fertilizers can
benefit overall rice crop yields. As a result, farmers
need to be made aware of the advantages in combining
synthetic and biological fertilizers to maintain high
productivity, promote good soil health and increase
yield.
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