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Abstract

A field experiment was conducted at No. 74 Village, Corentyne, Berbice, Guyana, to evaluate the
effects of the bio-stimulant Vitazyme and microbial-based formulations developed by Innovative Eco
Care Chemicals on the vegetative growth and yield performance of rice (Oryza sativa L.). The study
employed a Completely Randomized Design (CRD) comprising four treatments with three replications
each. Treatments included: a control (T1), Vitazyme alone (T2), Innovative Eco Care chemicals (T3),
and a combination of Vitazyme with Innovative Eco Care chemicals (T4). Vitazyme was applied at
concentrations of 1.25 mL for seed treatment and 5 mL for foliar application, while Inno-care and
Isurge were each applied at 5 mL, and Wholesome at 8 mL per application. Data were collected on key
agronomic parameters including plant height at maturity (cm), leaf length (cm), number of tillers per
plant, number of grains per panicle, 1000-grain weight (g), and paddy yield per treatment (kg). The
results demonstrated that treatment T2 (Vitazyme alone) significantly enhanced tiller production with a
mean of 23.2 tillers per plant, whereas T4 (Vitazyme combined with Innovative Eco Care products)
resulted in the greatest plant height at maturity, averaging 123.2 cm. Although there were observable
positive trends in vegetative growth, statistical analysis revealed no significant differences among
treatments for reproductive and yield-related parameters, including grain number, 1000-grain weight,
and total paddy yield. These findings suggest that while bio-stimulant and microbial-based inputs may
improve vegetative vigor, their effect on final yield under the experimental conditions was not
significant. Further research under varying environmental conditions and across different growing
seasons is recommended to fully elucidate the agronomic potential of these biostimulant and microbial
technologies in rice cultivation.

Keywords: Rice, bio-stimulant, vitazyme, microbial technology, innovative eco care chemicals, grain
yield, Guyana agriculture

1. Introduction

The rice industry in Guyana has been in existence for over a century and it has become an
important segment of the national economy. It has emerged as the most productive
agricultural sector and contributor to Guyana’s economy since it surpassed the sugar industry
export earnings in 2009. The industry accounts for approximately 5% of the total gross
domestic product (GDP) and 13.8% of the agricultural gross domestic product (GDP) [°],
Rice cultivation in Guyana is concentrated along the coastal belt in Berbice, Demerara, and
Essequibo, and it has recently started in the Rupununi savannah in Region 9. It is by far the
greatest user of arable land, utilizing a total of approximately 190,000 hectares. The rice
industry had achieved continuous increases in total production levels for the past 5 years.
Production levels significantly increased from 361,525 tonnes in 2010, to 635,238 tonnes in
2014 U, However, this increase maybe predominantly attributed to more land being under
cultivation. For instance, in 2014, a total of 185,021 hectares of cultivated land was harvested
when compared to 131,417 hectares in 2010 11,

Even though there has been a significant increase in rice production over the years, the
national average yield of paddy is 5.3 tonnes per hectare ['!l. Guyana’s average rice yields at
5.3 tonnes per hectare, is relatively low in the world when compared to other rice growing
countries such as Australia 10.2 tonnes/ha, China 6.7 tonnes/ha and U.S.A 8.6 tonnes/ha 8.
Low levels of tonnes paddy per hectare maybe attributed to one or a combination of the
following: lack of modern agricultural practices; poor agronomic and management practices.
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Generally, inorganic fertilizers, herbicides and insecticides
are the agrochemical inputs currently used in rice cultivation
in Guyana.

These agrochemical inputs are widely utilized in a six-point
practice implemented by Guyana Rice Development Board
(GRDB) to improve yields. The six point practices include
date of planting, planting density, treatment of seeds, weed
control, balance fertilization and water management.
However, yields continue to remain low despite the used of
the agrochemical inputs in the six-point management
practices. Therefore, plant growth regulators and microbial
technology can also be utilized to supplement the six point
practices to boost yields and better rice cultivation.

Plant growth regulators (PGRs) also called plant hormones
are organic chemicals, other than nutrients, that alter plants
physiological processes ['*]. Plant growth regulators include
auxins, gibberellins, cytokinins, ethylene, growth retardants
and growth inhibitors. PGRs act inside of the plant cells at
very low concentrations to stimulate or inhibit specific
enzymes or enzyme systems and help to regulate the plant
metabolism from germination through vegetative growth,
reproductive  development, maturity, and postharvest
preservation.

Manufactured by the United States-based firm, Vital Earth
Resources Incorporated, Vitazyme is an all-natural liquid
“biostimulant” for soil organisms and plants that contains
biological activators, which are by-products of a proprietary
fermentation process [ These active agents include
triacontanol, B-vitamins (thiamine, riboflavin, pyridoxine,
and cobalamine), biotin, folic acid, niacin, and other as yet
unquantified growth regulators such as certain glycosides
and porphyrins I,

Innovative Eco-Care Pvt. Ltd (IEC) was incorporated in
2006 in India. This firm manufactures a proprictary
formulated line of organic chemicals aimed at improving
crop growth and yield by restoring and maintaining
ecological balance in soil and plant habitat with the use of
Natural Power Balanced (NPB) mixed microbial
technology. Nature Power Balance (NBP) is based on the
principal of 'Natural Co-existence', where different species
of beneficial microorganisms are at work to reestablish and
maintain the equilibrium within the agricultural ecosystem
to a similar state it once existed in 1.

The present study was undertaken to investigate the effects
of exogenously applied bio-stimulant (Vitazyme) and
microbial products (Innovative Eco Care chemicals) on rice
as one potential means to supplement the six point practices
to increase yields. Even though the rice industry in Guyana
had made relatively significant increase in rice production
levels over the years, the average yields at 5.3 tonnes per
hectare is relatively low. For Guyana’s rice industry to
become competitive and ensure its sustainability farmers
must increase their yield per hectare. This study can serve as
a guide in providing useful information to Guyana Rice
Development Board, local farmers as well as prospective
investors on the use of plant growth regulators and
microbial formulations in rice cultivation as potential means
to boost yields. The general objective of this study is to
determine the influence of Vitazyme and Innovative Eco
Care chemicals on growth and yield parameters of rice. The
specific objective which guide this study are as follow: (1)
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To evaluate the vegetative growth of rice in response to the
treatments. (2) To determine whether the chemicals have
any effect on the yield of rice. (3) To compare incidences of
pest and disease among the treatments.

2. Methodology

2.1 Study Location

The experiment was carried out at Stockholm, No.74
village, Corentyne, Berbice, Guyana.

2.2 Experimental Design

The experiment was laid out in a Completely Randomized
Design (CRD) to compare the effects of treatments on the
vegetative growth and yield of rice plants. The treatment
design consisted of four (4) treatments with three (3)
replicates each.

2.3 Treatments
2.3.1 Treatment one (T1) - Control
e No treatment.

2.3.2 Treatment two (T2) - Vitazyme application

e Seed treatment and foliar application:

e Seed treatment: 1.25ml per 0.45kg seed.

e Foliar application: 5Sml/1000ml water at 40 and 60 days
after planting.

2.3.3 Treatment three (T3) - Innovative Eco Care

chemicals

Foliar application:

e Inno-care 5ml/1000ml water at 17 and 37 days after
planting.

o Isurge 5ml/1000ml water at 17 and 37 days after
planting.

e  Wholesome 8ml/1000ml water at 17 and 37 days after
planting.

2.3.4 Treatment four (T4) - Vitazyme and Innovative Eco

Care chemicals (Combination of T2 and T3)

Foliar application and seed treatment:

e Vitazyme seed treatment: 1.25ml per 0.45kg seed.

e Foliar application of Vitazyme: 5Sml/1000ml water at 40
and 60 days after planting.

e Inno-care 5Sml/ 1000ml water at 17 and 37 days after
planting.

o Isurge 5ml/1000ml water at 17 and 37 days after
planting.

e  Wholesome 8ml/1000ml water at 17 and 37 days after
planting.

2.4 Experimental Management

2.4.1 Soil Test

Soil samples were taken randomly from each experimental
plot at depth of zero to six inches and pH test was done. The
texture of the soil is clay with a pH value of 6.3.

2.4.2. Land Preparation

Four plots of 7m? were prepared one for each treatment. The
experimental site was cleared of all weeds and tilled
manually with a fork and cutlass. Tillage operation
consisted of primary tillage and secondary tillage carried out

~298~


https://www.agriculturaljournals.com/

International Journal of Agriculture and Food Science

under dry and wet conditions respectively. Muriate of
Potash fertilizer was incorporated into the soil during
primary land preparation at 19.35 grams per experimental
unit. The four plots were enclosed and divided with 1x8
form boards into three experimental units of 2.3m? thus
resulted into a total of twelve experimental units. The
experimental units were irrigated and they were leveled.

2.4.3 Seed preparation

One of the most popular rice varieties grown in Guyana,
GRDB 10 (FG05-259) was used as seed paddy. 0.45kg of
seeds were weighed and soaked in a container half filled
with water for a period of 24 hours. The soaked seeds were
removed from the container and were treated with
insecticide Fipronil at 0.9ml in 8.1ml water. The seeds were
then divided into two portions labeled A and B. The portion
labeled A was treated with Vitazyme at application rate of
1.25ml per 0.45kg seeds for treatment two and treatment
four. The treated seeds were incubated for germination; this
was achieved by covering the soaked seed with a moist cloth
for 24 hours.

2.4.4 Crop Establishment

For each experimental unit 36 pre-germinated seeds were
sown into the soil directly at 10 inches apart. Triple
superphosphate (TSP) was applied at 19.35 grams per
experimental unit 6 days after planting. The plots were
irrigated 2 hours after the application of TSP to water level
of 3 inches. A water depth of 3 to 4 inches was aimed for at
every irrigation until during the crop cycle to help control
the growth of weeds. However, the plots were completely
drained for the application of Urea fertilizers to help reduce
the volatilization of nitrogen into the atmosphere.

Urea was applied at 56.8 grams per experimental unit in
three split applications at 18, 40 and 60 days after sowing in
proportions of 25, 50% and 25% respectively. Water was
completed drain from the plots during the ripening. Insects
and weeds were controlled manually during the crop cycle
by hand picking. The crop of each treatment were harvested
and stored separately at different dates when approximately
90% of the grains become golden yellow in colour. The
grains were manually thrashed by hitting the panicles
against a stationary object (concrete wall) to separate the
grains from the panicles and spikelets.

2.5 Parameters of Interest

2.5.1 Vegetative growth parameters

e Number of tillers
The number of tillers were counted at 71 days after
planting for all 36 plants in each treatment replicate and
recorded.

e Plant height
Individual plants of each treatment replicates (1 to 3)
were measured with a measuring tape at 77 days after
planting. Plant height was determined by measuring the
distance from soil surface level to the tip of the longest
leaf.

https://www.agriculturaljournals.com

e Leafleng
A leaf was randomly selected from individual plant and
length was measured as the distance from the base of
the leaf to the tip.

2.5.2 Yield parameters

e Number of grains per panicle
One panicle each was randomly selected from
individual plant of each treatment and the number of
gains were counted.

e 1000 grains Weight
After harvesting, 10 portions of 1000 grains were
counted and weighted with an electronic balance to
determine the weight per 1000 grains.

e Total grain yield per Treatment
The total yield for each treatment was determined using
an electronic balance.

2.5.3 Pest and Disease Parameters

e Number of disease lesions.

Plants were examined and the number of disease lesions
observed was recorded.

e Percentage of damage caused by insects to the plant
Plants were examined and the amount of damage
caused by insects was recorded on based on a
percentage value by using an ordinal scale of 0-10, 0
being not affected and 10 being very affected.

2.6 Statistical Analysis

The data collected was analyzed using the Statistix 10
programme. Data for each parameter were subjected to
analysis of variance (ANOVA) to determine whether there
are differences among the treatments and less significant
difference (LSD) was used to determine if there are
significant differences among treatment means. Microsoft
Word and Microsoft Excel were used to create all graphs
and tables.

3. Result and Discussion

3.1 Plant Height

Figure 1 illustrates the average plant height in relationship
to the various treatments. It can be noted that there are no
significant differences in plant height among the treatment
means of treatment one, two and three. Mean values of
treatments one, two and three showed that plant height was
similar to each other with average heights of 116.6 cm,
117.5 cm and 118.1 cm respectively. However, plant height
was significantly affected with the application of Vitazyme
and Innovative Eco Care Chemicals in treatment four. The
treatment showed that the plants respond in such a way that
maximum average plant height of 123.3 cm was achieved,
which is significantly different from treatments one, two and
three. The mean increased in plant height in the combine
treatment (T4) was 5.7%, 4.9% and 4.4% more than the
control (T;), Vitazyme (T,) and Innovative Eco Care
treatments (T3) respectively.
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Fig 1: The average plant height of rice for the various treatments

Results revealed that there was an interaction between
Vitazyme and Innovative Eco Care chemicals in treatment
four to produce a combined effect greater than the sum of
the average plant height of their individual treatments two
and three. Plant height increment may be attributed mainly
to two mechanisms as follows: Due to the stimulatory
effects of Vitazyme growth stimulators such as
brassinosteroids and triacontanol, which may the resulted in
cell expansion, cell elongation and cell division which
influenced the biological activities that ultimately led to
stem elongation, thus increasing the height of rice plants [
21 The beneficial microbes such as cyanobacteria,
mycorrhizae and phosphate-dissolving bacteria probably
helped to increase the plant nutrient uptake by making more
nutrients in the soil available for the plant to utilized '],

3.2 Number of Tillers

The number of tillers is one of the most important
components for yield because tillers have the ability to
develop grain-bearing panicles. As far as the effects of the
treatments on number of tillers per plant is concerned, it was
observed that the minimum mean number of tillers per plant
was recorded from treatment one 20.5, followed by
treatment three 20.8 and treatment four 21.5 which are
similar to each other. Hence there are no significant
differences among the three treatment means (Figure 2).
However, the maximum average tiller production per plant
was recorded from treatment two 23.2, which is
significantly different as compared to the other three
treatments (T, T3 and T4).

30

25

20

No. of 15

Tillers

21.5

10

20.8

Control

Vitazyme
Treatments

IEC

IEC & Vitazyme

Fig 2: The average number of tillers per plant among the different treatments.

Using a seed treatment and two foliar applications revealed

to treatment four,

although there are no significant

that Vitazyme increased the average number of tillers per
plant by 13.2% in comparison to the control. Similar results
were indicated by Syltie (2009) 28], who reported that two
applications of Vitazyme at 1.0 liter/ha sprayed on the
leaves at the early boot stage and at early flowering
increased the number of tillers by 11%. Vitazyme stimulates
the uptake of additional positive growth factors and essential
nutrients B, Therefore, the plants in treatment two were
probably more efficient in taking up nutrients which may be
responsible for the increase in tillers production. In relation

differences in number of tillers when compared to the
control it can be seen that the products had a positive effect
because tillers production was 4.9% higher than the control
treatment.

3.3 Leaf Length

Results showed that there are no significant differences in
leaf length of rice plant among the treatments. It is observed
from Table 1 that maximum (51.46 cm) leaf length was
recorded from treatment four with the application of
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Vitazyme and innovative Eco Care chemicals; Inno-care,
Wholesome and Isurge. The minimum (47.78 cm) leaf
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length was recorded from the control, followed by treatment
three (47.92 cm) and treatment two (48.65 cm).

Table 1: Average leaf length of rice as affected by the various treatments

Treatments Average Leaf Length per Treatment
Control -T} 47.78 cm
Vitazyme -T> 48.65 cm
Innovate Eco Care (IEC) -T3 47.92 cm
Vitazyme and Innovate Eco Care (IEC) - T4 51.46 cm

3.4 Number of Grains per Panicle

It is clearly evident from the data (Figure 3) that the
application of the treatments on rice did not have any
significant effect on the number of grains per panicle. The
mean maximum (183.2) grains per panicle was recorded
from the combined treatment (T4) and the minimum (172.8)
was recorded from the control (T;), followed by (177.8)
from the Vitazyme treatment (T,) and (181) from the IEC

treatment (T3). There were no significant differences
observed in case of grains production per panicle due to
various treatments which is presented in Figure 3. However,
the results indicated that the application of the various
treatments increased the mean number of grains per panicle
by 2.9%, 4.7% and 6% over the control for treatment means
of treatment two, three and four, respectively.

195

190

185 T
180

No. of 175 T

Grains
170

165

181 o

160

155

150 T
Control

Vitazyme
Treaments

IEC Vitazyme & IEC

Fig 3: The effect of the treatments on the number of grains per panicle

3.5 1000-Grain Weight (g)
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29.5
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® X
28.5 029 !
28
2795 T T T - 1
Control Vitazyme IEC Vitazyme &
IEC

Treatments

Fig 4: Representation of 1000-grain weight in accordance to the various treatments

Grain weight is an essential yield element in cereal crop.
The mass of a grain is determined by the photosynthetic
leaves capacity to supply nutrients during the ripening stage,
and by capacity of developing grain to accumulate the
imported nutrients 331, Data in Figure 4 indicated that 1000-

grain weight was found statistically unaffected by the
various treatments. Numerically the maximum 1000-grain
weight was recorded in treatment four producing 29.88g,
while treatments one, two and three produced 29.85g,
29.32g and 29.29g, respectively. Comparatively, the results
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showed that 1000-grain weights are similar to each other in
mass among the different treatments. Thus, there are no
significant differences among the treatment means.
Similarity in 1000-grain weight among the treatment means
maybe as a result of the genetic makeup of the variety 181,

3.6 Grain Yield per Treatment
Figure 5 below shows that the highest grain yield was
recorded in treatment four (2.29kg), followed by treatment

https://www.agriculturaljournals.com

two (2.24kg) and treatment one (2.10), while the lowest
grain yield was recorded in treatment three (1.92kg). The
results indicated that all the treatments, except treatment
three, increased grain yield when compare to the control
(Figure 5). The mean increased in gain yield in T, and T4 are
6.7% and 9% respectively, over the control. However, this
increase is not statistically significant and there are no
significant differences among the treatment means of
treatments T, T2, T3 and Ta.

3.5
3
X
2.5
X
Grain 2 ¥
Yield
(kg) 1.5 A X
1 1 1.92
0.5 -
0 T ‘" T 1
Control Vitazyme IEC Vitazyme & IEC
Treatment

Fig 5: Total grain yield per treatment

The low yield recorded in treatment three (T3) may be
attributed to the large number of unfilled grains that were
observed after the ripping stage during harvesting and
separation of grains from the spikelets. However, in this
research the percentage of filled and unfilled were not
measured. The increased observed in treatments T, and T,
suggests that Vitazyme and Vitazyme and Innovative Eco

Care chemicals have a positive effect grain yield although
the increase is not statistically significant. The result in
relation to treatment two is in agreement with similar results
reported by Syltie (2009) 28,

3.7 Pest and Disease Incidences

8
X X
7.5
2
.g A
Ky -
W
w2
b
b2
265 - 3
° 7.18
(=]
4
6
5.5 T T 1
Control Vitzyme IEC Vitazyme & IEC
Treatment

Fig 6: Number of disease lesions per plant among the different treatments
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Fig 7: Percentage damage caused by insects to plants among the different treatments

Figure 6 represents the data for the number of disease
lesions per plant among the various treatments, while Figure
7 represents the amount of damage caused to the plants by
insects among the treatments. As seen in both figures, the
results indicated that there are no significant differences of
pest and disease incidences among the treatment means of
the various treatments (T, T2, T3 and T4). This may be due
to the fact that it is small scale experiment and the
occurrence of pests and diseases may not have an impact on
the plants under a more control environment as with a large
scale experiment. The second reason might be the
treatments are not pest and disease control application.

3.8 Conventional Fertilizer Use in Guyana

In Guyana, inorganic fertilizers form the cornerstone of
nutrient management in rice production. Nitrogen,
phosphorus, and potassium are supplied through urea (45-
46% N), Triple Superphosphate (45% P20s), and Muriate of
Potash (60% K:0), respectively, at standardized application
rates 19121, Urea is typically applied in two or three split
doses, aligning with critical growth stages to maximize
uptake efficiency. This practice has contributed to national
average yields of 5.3 t/ha in 2014 U1,

While effective in providing essential nutrients, excessive or
poorly managed use of chemical fertilizers can lead to
nutrient leaching, environmental degradation, and a decline
in beneficial soil microbial populations. Hence, there is
increasing interest in integrated nutrient management
approaches to sustain productivity and environmental
quality.

3.9 Plant Growth Regulators (PGRs)

Plant growth regulators are naturally synthesized
compounds that modulate plant development through
hormonal control. When applied exogenously, PGRs can
influence photosynthesis, nutrient uptake, and cell division.
Anwar et al. (2011) ! reported that PGRs alter endogenous
hormonal balances, thereby affecting growth regulation
pathways.

Empirical evidence from China and India confirms the
efficacy of PGRs in rice production. In China, their use
increased average rice yields to 6.5 t/ha [, while in India,
foliar application of cytokinin and triacontanol at 500 mL/ha
significantly improved grain yield ). These findings suggest

that exogenous PGR application can unlock the latent yield
potential of existing rice varieties.

3.10 Biostimulants: The Case of Vitazyme

Vitazyme is a plant-based biostimulant enriched with active
compounds such as triacontanol, brassinosteroids, B-
vitamins, glycosides, and porphyrins. These bioactive
molecules act on both plant physiology and rhizosphere
ecology, enhancing root and shoot development,
photosynthetic efficiency, and nutrient assimilation 27>3%,
Field trials in the Philippines (2012) and China (2009)
reported significant improvements in plant height (+23%),
tiller number (+58%), grains per panicle (+15%), and grain
yield (+14%) following Vitazyme application. Seed
treatment studies by Deepak et al. (2009) (¢! showed higher
germination rates and seedling emergence, particularly at
18-25% Vitazyme concentrations, with a peak emergence of
69% compared to 56% in the control. These physiological
enhancements are primarily mediated by triacontanol and
brassinosteroids, known to activate secondary messengers
such as 9-B-L (+)-adenosine, which in turn stimulate protein
synthesis, chlorophyll production, and nutrient uptake ™ 23,
Moreover, Vitazyme fosters a symbiotic relationship with
rhizosphere microorganisms. By increasing the flow of
carbohydrates to the root zone, it stimulates microbial
activity, which in return enhances nutrient solubilization and
hormone production forming a positive feedback loop for
plant development.

3.11 Microbial Technologies: Innovative Eco Care
Products

Microbial formulations represent a sustainable alternative or
supplement to conventional fertilizers. Innovative Eco Care
products are based on advanced microbial consortia aimed
at restoring soil microbial balance, enhancing nutrient
availability, and improving plant resilience. These products
harness beneficial microorganisms such as Azotobacter spp.,
Pseudomonas fluorescens, and other probiotics to promote
nitrogen fixation, phytohormone production, and pathogen
suppression 37241,

Although direct studies on Innovative Eco Care products are
limited, their foundational principles align with well-
documented microbial effects. Field trials in the Philippines
[l demonstrated that the application of probiotics increased
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rice yield from 4.0 to 5.2 t/ha in 2009 and from 3.8 to 5.6
t/ha in the 2010-2011 season. Additionally, Pedraza et al.
(2009) 211 showed that inoculation with Azospirillum spp.
significantly enhanced rice yield, validating the role of plant
growth-promoting rhizobacteria (PGPR) in sustainable rice
cultivation.

A comparative synthesis reveals that each strategy offers
distinct advantages. Inorganic fertilizers provide rapid and
reliable nutrient supply but may compromise long-term soil
health. PGRs, particularly triacontanol and cytokinin,
effectively manipulate growth processes to enhance yield.
Vitazyme serves as a holistic growth enhancer, improving
both plant physiology and rhizosphere function through
biochemical and microbial pathways.  Microbial
technologies, though slower in action, contribute to
sustainable soil fertility by supporting nutrient cycling,
enhancing root-microbe interactions, and reducing
dependency on synthetic inputs.

The integration of these technologies may offer synergistic
benefits, particularly when tailored to local agroecological
conditions. For example, combining moderate fertilizer use
with biostimulants and microbial inoculants could enhance
nutrient use efficiency, maintain soil microbial diversity,
and improve yield sustainability.

This analysis underscores the evolving paradigm in rice
cultivation, from input-intensive systems to biologically
integrated approaches. While Guyana’s reliance on
inorganic fertilizers has achieved moderate yield levels, the
incorporation of plant growth regulators, biostimulants like
Vitazyme, and microbial technologies offers promising
avenues for enhancing both productivity and ecological
sustainability. Future research should focus on the long-term
agronomic, economic, and environmental impacts of these
combined practices to guide policy and practice in
sustainable rice production systems.

4. Conclusion and Recommendation

The findings of this study indicate that the application of
Vitazyme (T) significantly enhanced tiller production per
plant, while the combined treatment of Vitazyme and
Innovative Eco Care chemicals (T4) resulted in a statistically
significant increase in plant height at maturity. Despite these
improvements in vegetative growth, no significant effects
were observed on key yield components, including the
number of grains per panicle, 1000-grain weight, and total
paddy yield. Additionally, no discernible differences were
noted in pest or disease incidence across treatments. These
results suggest that the enhancements in vegetative
parameters did not translate into increased reproductive
performance or grain yield under the conditions of the
present study.

The research was carried out on small plots of 7m?2
therefore field trial will be required for purpose of
verification for any specific recommendations that may
derive from this study. The results indicated that rice are
tending towards improvement in terms of vegetative growth
with the application of Vitazyme (T,) and Vitazyme in
combination with Innovative Eco Care chemicals (Tj).
However, the increase in growth did not lead to an increase
in yield. Therefore, further research should be conducted
with different application rates to determine if there will be
any increase in grain yield. In addition, the time of
application can also be varied because plant may take up
75% of phosphorus in about 25% of their growth cycle.
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