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ABSTRACT

The study on the application rates and frequencies of Kappaphycus alvarezii drippings (KD) on rice blast (Pyricularia
grisea) management of potted rice under reduced fertilization was conducted from January to June 2022 at San Isidro,
Magsaysay, Davao del Sur using double D rice variety. The study aimed to assess the days to leaf and panicle blast
symptom apprearance, assess the severity of leaf blast, incidence of panicle blast, and other disease, and evaluate the
agronomic, yield, and yield parameters of potted rice.

The application rates (ml/L) of KD (Factor A) influences the number of days to leaf and blast appearance and severity of
leaf blast but not on panicle blast appearance and incidence. The application of 20 ml/L delayed the symptom appearance
which results to low percent severity of leaf blast.

Moreover, significant differences on the percent severity of bacterial blight were recorded among the application rates
(Factor A), frequencies (Factor B) of KD and levels of inorganic fertilizer (Factor C) and the interaction of the three
factors.

On agronomic parameters, high significant differences on plant height (cm), panicle length (cm) and number of
productive tillers per plant were recorded with the application of 20 ml/L of KD weekly, bi-weekly and monthly across
levels of inorganic fertilizer. Significant interaction effects of the application rates (Factor A) and frequencies (Factor B)
of KD were observed on the weight of 1000 grains but not on yield (kg/ha).
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1. INTRODUCTION

Rice is a staple food for 2.7 billion people in Asia, where
90% of the world’s rice is grown. In the Philippines, the
national average rice production was only 3.87 t/ha at a
cost of P12/kg. The lower prices of imported rice have a
negative impact on the income of the rice farmers.
Surviving in the ASEAN rice market, a national average
rice yield should be 6 t/ha at P8/kg production cost.
Increasing higher yield with lower production cost is
maintaining the profitability of rice farmers and increasing
their competitiveness (BORDEY, 2017).

Added production costs are due to heavy reliance on
pesticides which had been observed worldwide in all
seasons in terms of frequency of applications and mean kg
a.i. /ha used by farmers. This is primarily due to the high
incidence of pests and diseases as well as the strong desire
of farmers to prevent its spread or occurrence in their own
farms. Pesticides were often applied as a cocktail of
insecticides, herbicides, fungicides, and growth hormones
(BELTRAN et al., 2016).

Fungicides are found ineffective to control rice blast
disease (MALICDEM & FERNANDEZ, 2015). The
disease damaged as much as 30% of the global rice
harvest, with yield losses of 11.9 kg/hain South and
Southeast Asia. In the Philippines, rice yield losses range
from 50% to 85% (CHEN et al., 2019).

With the increasing crop productivity targets, the demand
for food is increasing, but food production is compromised
by pests and soil problems. Hence, the interest in seaweed
extracts to enhance agricultural productivity continues to
grow. The use of seaweed-based bio-products has been
gaining momentum in crop production systems owing to
their unique bioactive components and effects. It has
phyto-stimulatory properties that result in increased plant
growth and yield parameters in several important crop
species. It has also phyto-elicitor activity as its
components evoke defense responses in plants that
contribute to resistance to several pests, diseases, and
abiotic stresses including drought, salinity, and cold. This
is often linked to the up-regulation of important defense-
related genes and pathways in the plant system, priming
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the plant defenses against future attacks. More so, it
evokes phyto-hormonal responses due to their specific
components and interaction with plant growth regulation.
It causes significant changes in the microbiome
components of soil and plant in support of sustainable
plant growth. Seaweed extracts contain a plethora of
substances which are mostly organic, but trace levels of
inorganic nutrient elements are also present (ALI et. al,
2021).

In response to pathogen attack, plants produce a highly
specific blend of salicylic acid (SA), jasmonic acid (JA)
and, ethylene (ET), resulting in the activation of distinct
sets of defense-related genes. These will act as key
signalling molecules (De Vleesschauwer et al., 2010).
Plants have evolved sophisticated detection and response
systems that decipher pathogen signals and induce
appropriate defences (Feys & Parker, 2000). Although, it is
long known that microalgae produce several complex
macromolecules that are active on higher plants, the
targeted applications in crop science is still in its infancy
(CHIAJESE et al., 2018).

The dripping of the seaweed, Kappaphycus alvarezii , is a
bio-stimulant for crop growth by increasing the
concentration of abscisic acid (ABA), indole acitic acid
(IAA), salicylic acid (SA) and zeatin hormones
(AGARWAL et al., 2016).

With the initial positive findings of Kappaphycus alvarezii
drippings (KD) when applied to crops, it is high time to
explore its effective dosage and frequency of application
effects with the assumption that KD provides of continued
plant growth stimulation and increases plant hormone
concentrations for active disease response under reduced
fertilization, hence, this study.

2. MATERIALS AND METHODS

2.1. Time and Place of the Study

The study was conducted from January to June 2022 at
San Isidro, Magsaysay, a rice growing area of Davao del
Sur and at the Davao del Sur State College Laboratory
Center.

2.2 Experimental Design and Treatments

The pot experiment was laid out in 3 x 3 x 3 factorial
arranged in Completely Randomized Design replicated
three times with three sub-samples (Figure 1). The
different application rates of K. alvarezii drippings served
as Factor A, the application frequencies as Factor B and
the levels of inorganic fertilizer as factor C. The
treatments were as follows:

Factor A: Application Rates of KD (ml/L H20)
A -15

A2 —20
As— 25

Factor B : Application Frequencies of KD
B1 — weekly

B2 — bi-weekly
B3 —monthly

Factor C: Levels of Inorganic Fertilizer
Ci1 —100-60-60

Cz - 70-45-45
C3 —50-30-30
2.3. Methods

2.3.1. Soil Media Preparation

Soil samples were taken from the rice field and were
mixed thoroughly. A kilo gram of composite soil samples
was taken and brought to Davao City Soils Laboratory for
analysis. The recommendations were the basis for the
fertilizer application.

2.3.2. Potting Medium Preparation

Clay pots with a mouth diameter of 50 cm and 20 cm deep
were used. Seven kilograms of composite soil sample was
placed in each pot.

2.3.3.Fertilizer Applications

The amount, time and frequency of application of
fertilizers were based on the treatments and results of soil
analysis. Complete (14-14-14) fertilizer was applied 10
days after sowing (DAS) and urea (46-0-0) was applied 32
days after sowing (DAS).

2.3.4. Preparation of Seeds

Healthy seeds of Double D rice variety with same size and
free from defects and diseases were used. Sun drying of
seeds was done to break dormancy. Pre-germination was
done by soaking the seeds in clean water for 12 hours and
incubated for 24 hours.

2.3.5. Sowing of Seeds

Three pre-germinated seeds of Double D rice variety were
sown per pot. Germinating seedlings were protected from
other pests. Irrigations were done as needed. Thinning was
done five days after sowing leaving one healthy seedling
per pot.

2.3.6. Isolation of Pyricularia grisea

Leaves of Double D rice variety with blast infection were
collected from the field and placed in sterile plastic
cellophane and brought to Davao del Sur State College
(DSSC) Crop Protection Laboratory. The tissue was cut at
the advancing portion of the necrotic lesions, disinfected
with 10% chlorox, and washed with sterile water. The cut
tissues were blot-dried using sterile tissue paper and
planted equidistantly on Petri dishes previously plated
with sterile prune agar (PA).

Series of mycelial bit transfers were done until pure
culture was obtained. Identification was based on the
cultural and morphological characteristics of the fungus.

2.3.7. Inoculation of P. oryzae
Two- week-old pure cultures of the fungus were used. The
inoculum was standardized at 10,000 spores per ml sterile
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water. This was inoculated by spray method at 29 DAS.
This was done late in the afternoon.

2.3.8. Preparation of Seaweed Drippings

Seaweeds, K. alvarezii, were taken from Bato, Sta. Cruz,
Davao del Sur. Ten kilograms of these were cleaned using
running water, air-dried and placed in the dripping
collector equipment. Drippings were placed in sterile
container and kept for further use.

2.3.9. NPK Analysis of Kappaphycus Drippings (KD)
per application. This was done late in the afternoon.

2.3.11. Statistical Analysis

To compare treatment effects, the Analysis of Variance
(ANOVA) in 3 x 3 x 3 factorial arranged in Completely
Randomized Design (CRD) was used. Tukey’s Test was
used in comparing treatment means.

2.3.12. Data Gathered
A. Days to Symptom Appearance
1. Days to Leaf Blast Appearance

Sample of KD was collected and submitted to the
Department of Agriculture RFO X1, Regional Soils
Laboratory at Davao City for NPK analysis. The results
indicated a Total N-0.08, P- 0.019, K-2.35 and a pH of 7.9.

2.3.10. KD Applications on Rice Seedlings

The different rates of KD were prepared and applied as a
foliar spray using a hand sprayer. The application started
one week after seed sowing and ended at 70 DAS. Spray
applications were based on the rate and frequency of
application of each treatment using 1 liter spray solution
This was counted from seed sowing to symptom
appearance on leaves.

2. Days to Panicle Blast Appearance
This was counted from seed sowing to
appearance on panicles.

Ssymptom

B. Assessment of Diseases

1. Percent Severity of Leaf Blast

This was taken at 45 DAS. Five leaves per plant were
rated based on the Standard Evaluation System (SES) for
rice (IRRI, 2014).

necrotic sporulating spots, about 1-2 mm in
diameter with a distinct brown margin of
yellow halo

5 Narrow or slightly elliptical lesions, 1-2 mm
The percent severity of leaf blast was computed using
the formula:

1n; + 3ng + 5ng + Tn; + 9Ing

i rerity = 100
Percent Disease Severity 9(N) X
where: 1mi+3ns3...9n9 = are samples having the scale of
1,3...9

9 = the highest scale

N = number of sample

Scale | % leaf area diseased
1 1-5
3 6-12
5 13-25
7 26-50
9 51-100

The percent severity of leaf blight was computed using
the formula:

(Ixny+3xng+5xn5+7xn7+9xng)

Percent Disease Severity (PDS) = N

x 100

where:
1,3...9

9 = the highest scale

Ini+3n3...9n9 = are samples having the scale of

Scale Description in breadth, with 3 mm long with a brown
0 No lesion observed margin
1 Small brown specks of pinpoint size or 7 Broad spindle shaped lesion with yellow,
larger brown specks without sporulating brown, or purple margin
center 9 Rapidly coalescing small, whitish, grayish,
3 Small, roundish to slightly elongated or bluish lesions without distinct margins

2. Percent Incidence of Panicle Blast

This was taken at 94 days after sowing (DAS) and
computed by counting the number of panicle blast divided
by the number of panicles.

3. Assessment of Other Diseases

The percent severity of bacterial leaf blight, was also
monitored and assessed at 94 DAS using the scale below
(IRRI, 2014):

N = number of sample
C. Agronomic Parameters

1. Number of Tillers/Plant
This was taken at 45 DAS by counting the number of
tillers per plant.

2. Plant Height (cm)

This was taken at harvest by measuring the plant height
from the base up to the tip of the spikelet; awns excluded
using a meter stick.

D. Yield and Yield Components
1. Productive Tillers/Plant
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This was taken at harvest by counting all the tillers with
panicles per plant. Tillers with panicles damaged by pests
were also included in the counting.

2. Panicle Length (cm)
This was taken at harvest by measuring all the panicles per
plant from the panicle base (last node) up to the tip of the
spikelet; awns excluded.

3. Weight (g) of 1000 Seeds
This was taken per treatment using digital weighing
balance.

4. Yield (kg/ha)

This was taken by harvesting and threshing the panicles
per plant. Filled grains were weighed and yield was
computed using the corrected plot yield formula:

Kg/ha =

yield x No. of Plant (PPD) 020} x lkg
Plant (g) ha : 1000 g

Where:

Yield/plant = dried at 14%M

Number of Plant/ha (PPD) = 10,000/30cm x 30cm
= 111,111 hills

2.5. Statistical Analysis

To compare treatment effects, the Analysis of Variance
(ANOVA) in 3 x 3 x 3 factorial arranged in Completely
Randomized Design (CRD) was used. Tukey’s Test was

used in comparing treatment means.

3. RESULTS

Table 1. Mean number of days to leaf blast and panicle blast appearance on potted rice from seed sowing as affected by
the application rates and frequencies of Kappaphycus alvarezii drippings (KD) and levels of inorganic fertilizer.

NUMBER OF DAYS TO
TREATMENT SYMPTOM APPEARANCE
LEAF BLAST PANICLE BLAST
Factor A: Application Rates of KD (ml/L H20)
Ai-15 38.81% 83.56
A -20 39.67° 83.74
Az -25 38.44° 82.56
F-test ok ns
Factor B: Application Frequencies of KD
Bi- Weekly 39.07 83.52
B2- Bi-Weekly 39.30 82.96
Bs- Monthly 38.56 83.37
F-test ns ns
Factor C: Levels of Inorganic Fertilizer
Ci1 -100-60-60 39.15 83.26
C2-70-45-45 39.15 83.48
Cs3 -50-30-30 38.63 83.11
F-test ns ns
Factor Ax B
A1 B 39.11 86.00
A1 B2 39.67 81.00
A1 B3 37.67 83.67
A> B 39.89 81.78
A B 39.67 83.44
A> B3 39.44 86.00
A3 B 38.22 82.78
A3 By 38.56 84.44
A3Bs 38.56 80.44
F-test ns ns
Factor AxC
F-test ns ns
Factor Bx C
F-test ns ns
Factor AxBxC
F-test ns ns
CV (%) 4.19 3.57

Means in a column followed by common letter are not
significantly different at 5%, level of probability using

Tukey’s HSD test. ns — non- significant, ** - highly

significant
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Table 2. Percent severity of leaf blast at 45 days after sowing and percent incidence of panicle blast at 94 days after
sowing on potted rice as affected by the application rates and frequencies of Kappaphycus alvarezii drippings (KD) and
levels of inorganic inorganic fertilizer.

PERCENT PERCENT
TREATMENT SEVERITY (%) INCIDENCE (%)
OF LEAF BLAST OF PANICLE BLAST
Factor A: Application Rates of KD (ml/L H20)
Ai-15 11.66° 33.41
A; -20 10.12° 32.92
Ajz -25 12.59* 36.30
F-test x ns
Factor B: Application Frequencies of KD
Bi- Weekly 11.05 33.38
B:- Bi-Weekly 10.97 35.08
Bs- Monthly 12.34 34.24
F-test ns ns
Factor C: Levels of Inorganic Fertilizer
Ci -100-60-60 11.19 34.43
C2 -70-45-45 10.91 33.77
Cs -50-30-30 12.26 34.51
F-test ns ns
Factor AxB
A1 B 10.86 25.844
A1 B 10.20 40.93%
A1 B3 13.91 33.474bd
A B 9.46 38.78®
A B 10.37 33.98abcd
A> B3 10.53 26.23%
A3 B 12.83 35.52be
A3 B 12.34 30.35b
A3 B 12.59 43.03*
F-test ns ok
Factor AxC
F-test ns ns
Factor Bx C
F-test ns ns
Factor AxBxC
F-test ns ns
CV (%) 28.10 26.45
Means in a column followed by common letter are not Tukey’s HSD test. ns — non- significant, ** - highly
significantly different at 5% level of probability using significant

Table 3. Percent severity of bacterial leaf blight on potted rice at 94 days after sowing as affected by the application rates
and frequencies of Kappaphycus alvarezii drippings (KD) and levels of inorganic fertilizer.

TREATMENT PERCENT SEVERITY (%)
Factor A: Application Rates of KD (ml/L H20)
Al-15 7.92b
A2 -20 6.50b
A3 -25 11.87a
F-test o
Factor B: Application Frequencies of KD
B1- Weekly 10.23a
B2- Bi-Weekly 8.31b
B3- Monthly 7.76b
F-test *
Factor C: Levels of Inorganic Fertilizer
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C1 -100-60-60 6.88b
C2 -70-45-45 9.84a
C3 -50-30-30 9.57a
F-test *
Factor Ax B
Al Bl 10.37bc
Al B2 7.16¢d
Al B3 6.25d
A2 Bl 5.84d
A2 B2 5.43d
A2 B3 8.23cd
A3 B1 14.48a
A3 B2 12.34ab
A3 B3 8.80bcd
F-test *
Factor A x C
F-test ns
Factor Bx C
F-test ns
Factor AxBx C
A1BI1C1 5.92fgh
A1B1C2 14.81abcd
A1BIC3 10.37bcdefgh
A1B2C1 5.18fgh
A1B2C2 9.38efgh
A1B3Cl1 6.91efgh
A1B3C2 4.44¢gh
A1B3C3 7.40efgh
A2B1C1 5.18fgh
A2B1C2 5.18fgh
A2B1C3 7.15¢efgh
A2B2C1 4.19gh
A2B2C2 4.44¢gh
A2B2C3 7.65defgh
A2B3C1 3.70h
A2B3C2 14.07abedf
A2B3C3 6.90efgh
A3BIClI 8.88bcdefgh
A3B1C2 18.51a
A3B1C3 16.04ab
A3B2C1 15.07abc
A3B2C2 9.87bcdefgh
A3B2C3 12.10abcdef
A3B3Cl1 6.91efgh
A3B3C2 7.89cdefgh
A3B3C3 11.60abcdefg
F-test ok k®
CV (%) 42 .47

Means in a column followed by common letter are not
significantly different at 5% level of probability using

Tukey’s HSD test. ns — non- significant, **- highly

significant
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Table 4. Plant height (cm) at harvest, number of tillers per plant, number of productive tillers and length of panicle (cm)
of potted rice as affected by the different application rates and frequencies of Kappaphycus alvarezii drippings (KD) and
levels of inorganic fertilizer.

AGRONOMIC PARAMETERS
PLANT NUMBER NUMBER OF PANICLE
TREATMENT HEIGHT (cm) OF PRODUCTIVE LENGHT (cm)
TILLERS TILLERS
Factor A: Application Rates of KD (ml/L H20)
Ai-15 99.21° 40.80% 34.16® 25.51°
A>-20 101.04* 41.57* 32.42° 26.10*
A3 -25 99.36° 39.14° 36.44° 25.23%
F-test ns *x ok ok
Factor B: Application Frequencies of KD
Bi- Weekly 101.39* 40.35 3491 25.83
B2- Bi-Weekly 99.26° 41.31 35.44 25.57
Bs- Monthly 98.95° 39.85 32.67 25.44
F-test ok ns ns ns
Factor C: Levels of Inorganic Fertilizer
Ci1 -100-60-60 100.31 41.22 33.78 25.67
C2-70-45-45 99.74 40.54 34.80 25.54
C; -50-30-30 99.56 39.74 34.44 25.62
F-test ns ns ns ns
Factor Ax B
A1 B: 101.63* 41.04 36.07 26.48*
A1 B 96.93° 40.96 35.30 24.90%
Ai B3 99.07% 40.41 31.11 25.16%
A> B 101.96* 41.74 29.82 25.87%®
Ax B 100.00% 43.26 34.33 25.99%®
A> B3 101.15* 39.71 33.11 26.43*
A3 B 100.59* 38.26 38.85 25.14bd
A3 B 100.85* 39.70 36.70 25.814b¢
A3 Bs 96.59° 39.44 33.78 24.73¢
F-test ok ns ns ok
Factor AxC
F-test ns ns ns ns
Factor Bx C
F-test ns ns ns ns
Factor AxBxC
AiBi1Ci 101.89 39.6720 32.78 27.38%®
AiBiC 102.78 42.78:%b¢ 36.89 26.242bcde
AiBiGCs 100.11 40.674d 38.56 25.82cdete
AiB2Cy 97.56 40.332bed 34.00 25.38cdete
AiB2C 95.33 42.56%¢ 35.78 24.85¢dete
AiB2Cs 97.89 40.002°<d 36.11 24.47°
ArB1Cy 102.22 44.78® 27.45 25.04cdete
ABi1C 102.56 38.34bd 29.33 26.0780edet
AxBi1Cs 101.11 42,118 32.67 26.51%%¢
ArB2Cy 101.00 46.00* 33.44 25,89abedef
ArBoCo 100.67 41.89%¢ 3545 26.07 ¢
AxB2Cs 98.33 41.89%¢ 34.11 26.02 abedet
ArB3Cy 100.33 40.112bed 31.44 26.2() abedet
ArB3Co 98.89 42,118 37.45 25.62 bedefe
AxBs3Cs 104.22 36.89< 30.44 27.47*
A3B1C 98.44 39.6720 36.11 25.09 cdefe
A3BiCo 100.22 40.440d 43.11 24.028
A3Bi1Cs 103.11 34.67¢ 37.33 26.31%0d
A3B2Cy 101.56 40.002°<d 38.33 26.3320d
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AzB2Co 101.78 4(.332bed 33.33 26.5420¢
A3B2Cs 99.22 38.78bd 38.44 24,57k
As3B3Ci 98.78 38.55bd 37.55 24.35%
A3B3Co 96.44 39.892bed 32.33 24 84cdete
A3B3Cs 94.56 39.892bed 31.44 25.00°defe
F-test ns *ok ns *
CV (%) 2.83 2.83 2.83 3.54

Means in a column followed by common letter are not
significantly different at 5% level of probability using

Tukey’s HSD test. ns — non- significant, **

significant

- highly

Table 5. Mean weight of 1000 seeds (g) and yield (kg/ha) as affected by the different application rates and frequencies of
Kappaphycus alvarezii drippings (KD) and levels of inorganic fertilizer in potted rice

WEIGHT OF | YIELD
TREATMENT 1000 seeds(g) (kg/ha)
Factor A: Application Rates of KD (ml/L H20)
Ai-15 25.59 7027.16
Az -20 26.45 7130.73
Az -25 26.17 6822.91
F-test ns ns
Factor B: Application Frequencies of KD
Bi- Weekly 26.29 7388.34
B»- Bi-Weekly 26.13 6751.58
Bs- Monthly 25.79 6840.88
F-test ns ns
Factor C: Levels of Inorganic Fertilizer
Ci -100-60-60 25.64 7073.53
C2-70-45-45 26.09 6922.50
Cs -50-30-30 26.49 6984.77
F-test ns ns
Factor Ax B
A B 27.04* 8219.34
Al B 24.94%¢ 5997.12
A Bs 24.78¢ 6865.02
A; By 26.39% 7015.23
A By 26.62% 7188.48
Ar Bs 26.34%¢ 7188.48
A3 Bi 25.44%4 | 6930.45
A3 By 26.83% 7069.13
A3 Bs 26.24%4 | 6469.14
F-test ok ns
Factor AxC
F-test ns ns
Factor B x C
F-test ns ns
Factor AxBxC
F-test ns ns
CV (%) 5.64 19.67

Means in a column followed by common letter are not
significantly different at 5% level of probability using
Tukey’s HSD test. ns — non- significant, ** - highly
significant

4. DISCUSSION
Table 1 shows the number of days to leaf blast appearance
on potted rice from seed sowing as affected by the

application rates, frequencies of Kappaphycus alvarezii
KD and levels of inorganic fertilizer.

Significant difference on the number of days to leaf blast
appearance was observed among the different rates of KD
(Factor A). The infection appeared earlier on plants
sprayed with 25ml/L (As) with a mean of 38.44 days while
infection appeared late on plants sprayed with 20ml/L (A2)
with a mean of 39.67 days. The results obtained indicate
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that the rates of KD tested influence the days to leaf blast
appearance. The appearance of leaf blast symptom was
delayed on plants applied with 20ml/L water of KD.

On Factor B (Application Frequency), there was no
significant difference observed on the number of days to
leaf blast appearance. However, the mean values ranged
from 38.56 days on plants sprayed monthly (B3) to 39.30
days on plant sprayed biweekly (B2).

Similarly, on Factor C (Levels of Inorganic Fertilizer),
there was no significant difference observed on the
number of days to leaf blast appearance. The mean values
ranged from 38.63 days on plants applied with 50-30-30
inorganic fertilizer level (Cs) to 39.15 days both on plants
applied with 75-45-45 (Cz) and 100-60-60 inorganic
fertilizer level (Ci). The results obtained indicate that
application of the different levels of inorganic fertilizers
did not affect the days to leaf blast appearance.

Likewise, there was no significant interaction effect
observed between Factor A x Factor B on the number of
days to leaf blast appearance. The mean values ranged
from 37.67 to 39.89days. This indicates that application
frequencies ranged from 37.67 to 39.89 days. This
indicates that application frequencies tested did not
influence the days to leaf blast appearance across rates of
KD. No significant interaction effect was also observed
between Factor A x Factor C. The mean values ranged
from 37.89 to 40.56 days.

Moreover, there was no significant interaction effect
observed between Factor B x Factor C. The mean values
ranged from 38.00 to 40.00 days. This indicates that
application frequencies tested did not influence the days to
leaf blast appearance across levels of inorganic fertilizer.

No significant interaction effect was also observed
between Factor A x Factor B x Factor C. The mean values
ranged from 36.33 to 40.67 days. This implies that levels
of fertilizer tested did not influence the days to leaf blast
appearance across application frequencies and rates of
KD.

MAHIMA et al. (2019) stated that seaweed and seaweed-
derived products have been widely used as bio stimulants
in crop production due to the presence of multiple growth
regulators such as cytokinin, auxins, gibberellins, betaines,
as well as presence of macronutrients such as Ca, K, P, and
micronutrients like Fe, Cu, Zn, B, Mn, Coa and Mo, which
are necessary for plant growth and development.
Numerous studies have revealed a wide range of beneficial
effects of seaweed ‘extract on plants, such as early seed
germination and establishment, better crop performance
and yield, inducing resistance to biotic and abiotic stress
and many more.

Table 1 also shows the number of days to panicle blast
appearance on potted rice from seed sowing as affected by
the application rates and frequencies of Kappaphycus
alvarezii drippings (KD) and levels of inorganic fertilizer.

Figure 2 shows the panicle blast symptoms at 94 days after
sowing.

There was no significant difference observed on the
number of days to panicle blast appearance among the
different rates of KD (Factor A). The mean values ranged
from 82.56 days observed on plant sprayed with 25ml/L
(As) to 83.74 days on plant sprayed with 20ml/L (A>).
Likewise, there was no significant difference observed
among the different application frequencies (Factor B) of
KD.

Figure 2. Panicle blast symptom at 94 days after sowing

The mean values ranged from 82.96 days which was
observed on plant sprayed bi-weekly (B2) to 83.52 days on
plants sprayed weekly (B:i). In addition, there was no
significant difference observed on the number of days to
panicle blast appearance on plants applied with different
levels of fertilizer (Factor C). The mean values range from
83.11 days observed on plant applied with 50-30-30
inorganic fertilizer (C3) to 83.48 days observed on plants
applied with 75-45-45 inorganic fertilizer (Cz). These
indicate that the application rates and frequencies of KD
and levels of fertilizer tested did not influence the number
of days to panicle blast appearance.

On the other hand, highly significant interaction effect was
observed between Factor A x Factor B on the number of
days to panicle blast appearance. The lowest mean (80.44
days) was observed on plants sprayed with 25ml/L
monthly (A3Bs;) and highest mean (86.00 days) was
observed both on plants sprayed with 15ml/L of KD
weekly (A1B1) and 20ml/L od KD monthly (A2B3). This
indicates that the application frequency of KD drippings
influsence the number of days to panicle blast appearance
across rates of KD applied.

There was no significant interaction effect observed in
Factor A x Factor C on the number of days to panicle blast
appearance. The mean values ranged from 82.11 days on
plants sprayed 25ml/L with 100-60-60 level of inorganic
fertilizer (A3Ci) to 84.56 days on plants sprayed 15ml/L of
KD with 100-60-60 level of inorganic fertilizer (AiCh).
This implies that levels of fertilizer tested did not
influence the number of days to panicle blast appearance
across rates of KD application. Moreover, there was no
interaction effect observed between Factor B x Factor C.
The mean values ranged from 81.56 to 84.00 days. This
implies that levels of fertilizer tested did not influence the
number of days to panicle blast appearance across
application frequency of KD.

Similar results were recorded on the interaction effect
between Factor A x Factor B x Factor C. This indicates
that levels of fertilizer tested did not influence the number
of days to panicle blast appearance across application rates
and frequencies of KD tested.

Table 2 shows the severity of leaf blast on potted rice as
affected by the application rates and frequencies of
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Kappaphycus alvarezii drippings and levels of inorganic
fertilizer.

Statistical analysis showed a highly significant variation
on the percent severity of leaf blast among the different
rates of KD (Factor A). The lowest mean (10.12%) was
observed on plants sprayed with 20ml/L (A2) and the
highest mean (12.59%) was observed on plants sprayed
with 25ml/L (As). The results obtained imply that the
different rates influenced the severity of leaf blast. Argana
(2016) recommended the rate of application of 20 ml of
KD /L of water which can be sprayed directly and
generously to the plants early in the morning or late in the
afternoon. BOGHDADY et al., (2016) also reported that
the foliar application of 1 ml seaweed extract/L induced
favorable changes in the anatomical structure of stem and
leaves of chickpea cv. Giza 195. The thicker lamina
induced by seaweed extract was mainly due to the
increased in thickness of both palisade and spongy tissues.

On the other hand, there was no significant difference
observed among the different frequencies of KD
application (Factor B). The percent leaf blast severity
ranged from 10.97 (B2) to 12.34 (Bs). Moreover, there was
no significant result observed on levels of fertilizer (Factor
C). The values ranged from 10.91 (Cz2)

to 12.26 on plants with 50% fertilizer (Cs). These imply
that the application frequencies and levels of inorganic
fertilizer did not affect the severity of leaf blast.

Moreover, there was no significant interaction effect on
the percent leaf blast severity observed among the
different factor combinations, Ax B, Ax C, Bx C and A x
B X C. This implies that the application frequencies and
levels of inorganic fertilizer did not influence the severity
of leaf blast.

STIRK et al. (2020) stated that larger bioactive molecules
such as phlorotannins and oligosaccharides in seaweed
extracts have been shown to act as elicitor molecules
enhancing plant growth and triggering stress responses by
activating molecular and biochemical pathways either
applied to the soil, as hydroponic solutions or in foliar
sprays.

Table 2 also shows the percent incidence of panicle blast
on potted rice as affected by the application rates and
frequencies of Kappaphycus alvarezii drippings (KD) and
levels of inorganic fertilizer.

There was no significant difference observed on the
percent incidence of panicle blast among the different
application rates of KD (Factor A). The percent incidence
ranged from 32.92 (A2-20ml/L) to 36.30 (A3-25ml/L).

Likewise, there was no significant difference observed on
the effect of the different application frequencies (Factor
B) on the percent incidence of panicle blast. The mean
values ranged from 33.38% (Bi1-Weekly) to 35.08% (Bo-
Bi-weekly).

Similarly, there was no significant difference observed on
the percent incidence of panicle blast among the levels of
inorganic fertilizer (Factor C). The mean values ranged
from 33.37 (C2-70-45-45) to 34.51 (C5-50-30-30).

The results obtained imply that the different rates,
applications frequencies of KD and levels of fertilizers
tested did not influence the percent incidence of panicle
blast.

High significant differences were recorded on the
interaction between Factor A x Factor B on the percent
incidence of panicle blast. The lowest mean (25.84%) was
observed on plants sprayed with 15ml/L of KD weekly
(A1B1) and highest mean (43.03%) was observed on plants
sprayed with 25ml/L monthly (A3Bs). This indicates that
the application frequencies tested influence the percent
incidence of panicle blast across rates.

On the other hand, there was no significant interaction
effect between Factor A x Factor C on the percent
incidence of panicle blast. The mean values ranged from
30.39% on plants sprayed with 20ml/L with 100-60-60
level of inorganic fertilizer (Ai1C1) to 37.78% on plants
sprayed with 25ml/L with 100-60-60 level of inorganic
fertilizer (A3C1). This indicates that the levels of fertilizer
tested did not influence the percent incidence of panicle
blast across application rates of KD.

Likewise, there was no significant difference recorded on
the interaction between Factor B x Factor C on the percent
incidence of panicle blast. The mean values ranged from
31.94% on plants sprayed weekly with 100-60-60 level of
inorganic fertilizer (B1C1) to 38.85% on plant sprayed bi-
weekly with 50-30-30 level of inorganic fertilizer (B2Cs).
This indicates that the levels of fertilizer tested did not
influence the percent incidence of panicle blast across
application frequencies.

Moreover, there was no significant difference observed on
the interaction effect between Factor A x Factor B x Factor
C on the percent incidence of panicle blast. The mean
values ranged from 15.50% on plants sprayed with 15ml/L
applied weekly with 100-60-60 inorganic fertilizer level
(Ai1B1C1) to 47.94% on plants with 25ml/L applied
monthly with 100-60-60 inorganic fertilizer level
(A3B3Cy). This indicates that the levels of fertilizer tested
did not influence the percent incidence of panicle blast
across application rates and frequencies.

Table 3 shows the percent severity of bacterial leaf blight
on potted rice at 94 days after sowing as affected by the
application rates and frequencies of Kappaphycus alvarezii
drippings (KD) and levels of fertilizer.

Highly significant differences on the percent severity of
bacterial leaf blight were observed on plants applied with
the different rates of KD (Factor A). The lowest mean
value (6.50%) was observed on plants sprayed with
20ml/L (Az2) and the highest mean (11.87%) was observed
on plants sprayed with 25ml/L (As3). This indicates that the
application rates of KD tested influence the severity of
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bacterial leaf blight. The severity of bacterial leaf blight
was lower in plants applied with 20ml/liter water of KD
compared to 15 and 25ml/liter.

Significant differences on the percent severity of bacterial
leaf blight were observed among plants applied with KD at
different frequencies (Factor B). The lowest mean (7.76%)
was observed on plants sprayed monthly (Bs) and
comparable to plants sprayed bi-weekly (B2) with a mean
of 8.31%. The highest mean (10.23%) was observed on
plants sprayed weekly (B1). This indicates that application
frequency had influenced the severity of bacterial leaf
blight. The severity of bacterial leaf blight was lower on
plants sprayed with KD at bi-weekly and monthly
applications compared to weekly applications.

Highly significant result was also observed on the percent
severity of bacterial leaf blight among the levels of
inorganic fertilizer (Factor C). The lowest mean (6.88%)
was observed on plants applied with 100-60-60 level of
inorganic fertilizer (Ci1). The highest mean (9.84%) was
observed on plants with applied with 75-45-45 level
inorganic of fertilizer (Cz2) which was comparable to plants
applied with 50-30-30 level of inorganic fertilizer (Cs)
with 9.57%. These indicate that the levels of inorganic
fertilizer tested influence the severity of bacterial leaf
blight. The severity of bacterial leaf blight was lower on
plants applied with 100-60-60 level of inorganic fertilizer.
Significant interaction effect was observed in Factor A x
Factor B. The lowest mean (5.43%) was observed on
plants sprayed with 20ml/L bi-weekly (A2B2) and highest
mean (14.48%) was observed on plants sprayed with
25ml/L weekly (AsB1). This implies that the application
frequencies tested had influenced the severity of bacterial
leaf blight across application rates. The severity of
bacterial leaf blight bacterial leaf blight across application
rates. The severity of bacterial leaf blight was lower on
plants sprayed with the 20ml/L water of KD applied bi-
weekly.

No significant interaction effect was observed in Factor A
x Factor C with mean values ranging from 4.36 to13.25%.

However, highly significant interaction effect was
observed on the percent severity of bacterial leaf blight
between Factor A x Factor B x Factor C. The lowest mean
(3.70%) was observed on plants sprayed with 20ml/L
applied monthly with 100-60-60 inorganic fertilizer level
(A2B3C1) and the highest mean (18.51 %) was observed on
plants sprayed with 25ml/L applied weekly with 75-45-45
inorganic fertilizer level (A3B1C2). This indicates that the
levels of fertilizer had influenced the severity of bacterial
leaf blight across application rates and frequencies of KD.

SUTHIN RAJ et al. (2016) proved that the K. alvarezii
extracts induced various defense enzymes in rice plant
useful for the control of sheath and leaf blight diseases.

Table 4 shows the mean plant height (cm) of potted rice at
harvest as affected by the application rates and frequencies
of Kappaphycus alvarezii drippings (KD) and levels of
inorganic fertilizer.

Significant differences on plant height were observed
among the different application rates of KD (Factor A).
The shortest mean (99.20 cm) was observed on plants
sprayed with 15ml/L (A1) which was comparable to plants
sprayed with 25ml/L of KD (A3) with 99.36¢cm. The
longest mean (101.04 cm) was observed on plants sprayed
with 20ml/L (Az). This indicates that the application rates
tested had influenced the height of potted rice at harvest.

Highly significant differences on plant height were
observed among the different application frequencies
(Factor B). The shortest mean (98.95 cm) was observed on
plants sprayed with KD monthly (B3) comparable to plants
sprayed bi-weekly with a mean of 99.26 cm. The longest
mean (101.39 cm) was observed on plants sprayed with
KD weekly (B:1). This indicates that the application
frequencies tested had influenced the height of potted rice.

On Factor C (Levels of Inorganic Fertilizer), there was no
significant variation observed on plant height. The mean
values ranged from 99.56 cm to 100.31 cm. This indicates
that the levels of inorganic fertilizer did not affect the
height of potted rice at harvest.

Highly significant interaction effect on the height of the
plants was observed between Factor A x Factor B. The
lowest mean (96.59 cm) was observed on plants.

sprayed with 25ml/L monthly (AsBs) and highest mean
(101.63 cm) was observed on plants sprayed with 15ml/L
weekly (AiB1). This indicates that the application
frequencies tested had influenced the height of potted rice
across application rates. Plants applied with 15ml/L of KD
weekly were tallest.

No significant interaction effect was observed between
Factor A x Factor C on plant height. The mean values
ranged from 98.44 cm to 101.22 c¢cm on plants sprayed
with15ml/L and applied with 50-30-30 inorganic fertilizer
level (A1Cs3) and 20ml/L with 50-30-30 inorganic fertilizer
level (A2Cs), respectively. This indicates that the levels of
inorganic fertilizer tested did not influence the plant height
(cm) across application rates. Moreover, there was no
interaction effect observed between Factor B x Factor C
on plant height. The mean values ranged from 98.07cm to
101.85cm which were observed on plants sprayed with
KD monthly with 70-45-45 inorganic fertilizer level
(B3C2) and on plants sprayed with KD weekly with 70-45-
45 inorganic fertilizer level (BiCz), respectively. This
indicates that the levels of fertilizer tested did not
influence the plant height (cm) across application
frequencies of KD.

Furthermore, there was no significant interaction effect
observed between Factor A x Factor B x Factor C on plant
height. The mean values ranged from 94.56 to 104.22 cm
which were observed on plants sprayed with KD at 25ml/L
monthly with 50-30-30 inorganic fertilizer level (A3B3Cs)
and 20ml/L monthly with 50-30-30 inorganic fertilizer
level (A2B3Cs), respectively. The results obtained indicate
that the levels of inorganic fertilizer tested did not
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influence the height of potted rice across application rates
and frequencies of KD.

Table 4 also shows the mean number of tillers per plant
grown in pots as affected by the application rates and
frequencies of Kappaphycus alvarezii drippings (KD) and
levels of inorganic fertilizer.

High significant differences were recorded on the number
of tillers among the different application rates of KD
(Factor A). The lowest mean was observed on plants
sprayed with 25ml/L (As) with 39.14 tillers per plant while
the highest mean was observed on plants sprayed with
20ml/L (Az2) with41.57 tillers per plant. The results
obtained indicate that the application rates of KD had
influenced the number of tillers per plant. Plants sprayed
with 20ml/L of KD produced a greater number of tillers
per plant than those applied with 15 & 25ml/L. According
to Banakar et al. (2018), foliar application of
Kappaphycus alvarezii bioformulations (LBS 6 and LBD
LBS6) at 1 ml/L of water was found to be statistically
superior in improving growth and yield parameters of rice
viz., plant height (74.05 cm), total number of tillers (23.80
average), number of panicles (23.50 average), straw (5.91
kg/plot) and grain weight (6.05 kg/plot).

On Factor B (Application Frequencies), there was no
significant variation observed on the number of tillers. The
mean values ranged from 39.85 to 41.31 tillers per plant
on plants sprayed with KD monthly (B3) and bi-weekly
(B2), respectively. Likewise, there was no significant
variation observed on the levels of fertilizer (Factor C).
The mean values ranged from 39.74 to 41.22 tillers/plant
on plants applied with 50-30-30 (C;) and 100-60-60
fertilizer (Ci). This finding indicate that the application
frequencies of KD and levels of inorganic fertilizer tested
did not affect the number of tillers per plant.

Similarly, there was no significant interaction effect
observed on the number of tillers between Factor A x
Factor B. The mean values recorded ranged from 38.26 to
43.26 tillers/plant on plants sprayed with 25ml/L weekly
(A3B1) and 20ml/L bi-weekly (A2Bz), respectively. This
indicates that the application frequencies of KD tested did
not influence the number of tillers per plant across
application rates. Moreover, no significant interaction
effect was observed between Factor A x Factor C. The
mean values ranged from 37.78 to 43.63 tillers per plant.
This indicates that the levels of fertilizer tested did not
influence the mean number of tillers per plant across the
application rates of KD application.

There was also no interaction effect observed between
Factor B x Factor C. The mean values ranged from 39.15
to 42.11 tillers/plant. This indicates that the levels of
inorganic fertilizer tested did not influence the number of
tillers per plant across application rates.

Highly significant interaction effect was observed on the
number of tillers between Factor A x B x C. The lowest
mean (36.56 tillers/plant) was observed on plants sprayed
with KD at 15ml/L monthly and applied with 75-45-45

inorganic fertilizer (AiB3Cz) while the highest mean
(46.00 tillers/plant) was observed on plants sprayed with
KD at 20ml/L bi-weekly and applied with 100-60-60
inorganic fertilizer (A2B2C1). The results obtained indicate
that the levels of fertilizer tested had influenced the
number of tillers per plant across application rates and
frequencies of KD.

The number of productive tillers per plant of potted rice at
vegetative stage as affected by the application rates and
frequencies of Kappaphycus alvarezii drippings (KD) and
levels of inorganic fertilizer is also shown in Table 4.

Significant variations on the number of productive
tillers/plants were observed among the different
application rates of KD (Factor A). The lowest mean
(32.42 productive tillers/plant) was observed on plants
sprayed with KD at 20ml/L (A2) which was statistically
comparable to plants sprayed with 15ml/L (A1) with 34.16
productive tillers/plant. The highest mean (36.44
productive tillers per plant) was observed on plants
sprayed with KD at 25ml/L (As3). This indicates that the
rates of KD tested had influenced the number of
productive tillers per plant.

On Factor B (Application Frequencies), no significant
variation on the number of productive tillers was observed.
The mean values ranged from 32.67 to 35.44 productive
tillers/plant) This indicates that application frequencies did
not influence the number of productive tillers per plant.

On the other hand, there was no significant difference on
the number of productive tillers observed using different
inorganic fertilizer levels (Factor C). The mean values
ranged from 33.78 to 34.80 productive tillers per plant.
These indicate that the levels of inorganic fertilizer tested
did not affect the number of productive tillers per plant.

No significant interaction effect was observed in Factor A
x Factor B on the number of productive tiller/plant. The
lowest mean (29.82 productive tillers per plant) was
observed on plants sprayed with 20ml/L. of KD weekly
(A2B1). The highest mean (38.85 tillers per plant) was
observed on plants sprayed with 25ml/L. of KD weekly
(AsB1). This indicates that the application frequencies
tested did not influence the number of productive tillers
per plant across different application rates of KD.

No significant interaction effect was also observed
between Factor A x Factor C. The mean values ranged
from 32.82 to 33.74 productive tillers per plant. This
indicates that the levels of inorganic fertilizer tested did
not influence the number of productive tillers per plant
across the application rates of KD.

Likewise, there was no significant interaction effect
observed between Factor B x Factor C. The mean values
ranged from 32.69 to 33.95 productive tillers per plant.
This indicates that the levels of inorganic fertilizer tested
did not influence the number of productive tillers per plant
across application frequencies.
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Moreover, there was no significant interaction effect
observed between Factor A x B x C on the number of
productive tillers per plant. The mean values ranged from
31.12 to 43.11 productive tillers per plant. These findings
indicate that the levels of inorganic fertilizer did not
influence the number of productive tillers per plant across
application rates and frequencies of KD.

Table 4 also shows the panicle length (cm) of potted rice
as affected by the different application rates and
frequencies of KD and levels of inorganic fertilizer.

Highly significant differences were observed on the mean
panicle length among the different application rates of KD
(Factor A). The lowest mean (25.23 cm) was observed on
plants sprayed with 25mKI/L (A3) of KD which was
statistically similar to the panicle length of plants sprayed
with 15ml/L (A1) of KD with 25.51cm. The highest mean
(26.10 cm) was observed on plants sprayed with 20ml/L
(A2) of KD. This indicates that the application rates tested
had influenced the panicle length. According to
BANAKAR et al. (2018), foliar application of
Kappaphycus alvarezii bioformulations (LBS 6 and LBD
LBS6) at 1 ml/L of water were found to be statistically
superior in improving growth and yield
parameters viz., plant height (74.05 cm), total number
of tillers (23.80 average), number of panicles (23.50
average), straw (5.91 kg/plot) and grain weight (6.05
kg/plot).

There was no significant difference on panicle length
observed among different application frequencies (Factor
B) of KD. The mean values ranged from 25.44 cm to
25.83 cm. This indicates that application frequencies
tested did not influence the panicle length.

Moreover, no significant variation was also observed on
the mean panicle length among the levels of inorganic
fertilizer (Factor C) application. The mean values ranged
from 25.54 to 25.67 cm.

Highly significant interaction effect was observed in
Factor A x Factor B. The lowest mean (24.73 cm) was
observed on plants sprayed with 25ml/L monthly (A3B3).
This was followed, in ascending order, by (AiB2)
(24.89cm), (A3B1) (25.14cm) and (Ai1Bs) (25.16cm). The
highest mean (26.48 cm) was observed on plants sprayed
with 15ml/L. of KD weekly (AiB1) followed by plants
sprayed with 20ml/L monthly (A2B3) with 26.42cm,
20ml/L bi-weekly (A2B2) with 25.99 cm, 20ml/L weekly
(A2B1) with 25.87cm and 25ml/L bi-weekly (AsB2) with
25.81cm. This indicates that the application frequencies
tested had influenced the panicle length of potted rice
across application rates.

Significant interaction effect was also observed in Factor A
x Factor C. The lowest mean (24.92 cm) was observed on
plants sprayed with 15ml/L of KD and applied with 50-30-
30 inorganic fertilizer level (A1Cs). This was followed, in
ascending order, by plants sprayed with 25 ml/L of KD
and applied with 75-45-45 inorganic fertilizer (AsCz)
(25.13 cm), 25 ml/L of KD and applied with 100-60-60

inorganic fertilizer (AsCi) (25.26cm), 25 ml/L of KD and
applied with 50-30-40 inorganic fertilizer (A3Cs) (25.29
cm), 15 ml/L of KD and applied with 75-45-45 inorganic
fertilizer (A1Cz) (25.58 cm), and 20 ml/L of KD and
applied with 100-60-60 inorganic fertilizer (A2C1) (25.70
cm). This indicates that the levels of fertilizer tested had
influenced the panicle length of potted rice across
application rates of KD.

On Factor B x Factor C, there was no significant
interaction effect observed with mean values ranging from
25.01 to 25.87 cm. This indicates that the levels of
inorganic fertilizer tested did not influence the panicle
length across application frequencies.

A significant interaction effect was observed between
Factor A x Factor B x Factor C on the panicle length of
potted rice. The lowest mean (24.02 cm) was observed on
plants sprayed with KD at 25ml/L weekly and applied with
75-45-45 inorganic fertilizer (A3BiCz) while the highest
mean (27.47 cm) was observed on plants sprayed with
20ml/L monthly and applied with 50-30-30 inorganic
fertilizer (A2B3Cs). This indicates that the levels of
fertilizer tested had influenced the panicle length of potted
rice across application rates and frequencies of KD.

SINGH et al. (2016) reported that spraying of 10% KD
sap concentration and 100% recommended fertilizer had
resulted in significantly more productive tillers, panicle
length, 1,000-grain weight, resulting in higher grain yield.
Moreover, Banakar et al. (2018) also reported that the
foliar application of Kappaphycus alvarezii
bioformulations (LBS 6 and LBD LBS6) at 1 ml/l was
statistically superior in improving growth and yield
parameters of rice viz., plant height (74.05 cm), total
number of tillers (23.80 average), number
of panicles (23.50 average), straw (5.91 kg/plot) and grain
weight (6.05 kg/plot).

Table 5 shows the mean weight (g) of 1000 seed of potted
rice as affected by the different application rates and
frequencies of Kappaphycus alvarezii drippings (KD) and
levels of inorganic fertilizer application. Results showed
that there was no significant difference observed on the
weight of 1000 seeds among the different application rates
of KD (Factor A). The mean values ranged from 25.59 to
26.45g. Likewise, there was no significant difference
observed among the different application frequencies of
KD (Factor B). The lowest mean (25.79 g) was observed
on plants sprayed monthly (Bs) while the highest mean
(26.29 g) was observed on plants sprayed weekly (B1).
Moreover, there was no significant variation observed on
the mean weight of 1000 seeds among the different levels
of inorganic fertilizer (factor C) application. The mean
values ranged from 25.64 to 26.49 g.

On the other hand, highly significant interaction effects
between Factor A x Factor B were observed on the weight
of 1000 seeds. The lowest mean (24.78 g) was observed on
plants sprayed with 15ml/L of KD monthly (A:iB3). This
value was statistically similar with the weight of 1000
seeds of plants sprayed with 15ml/L of KD bi-weekly
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(A1B2) (24.94g), 25ml/L of KD weekly (A3B1) (25.44g),
and 25ml/L of KD monthly (A3B3) (26.24g). The highest
mean (27.04 g) was observed on plant sprayed with
15Sml/L of KD weekly (AiB1). This value was statistically
comparable with plants sprayed with 25ml/L of KD bi-
weekly (As3B2) - (26.83g), 20 ml/L of KD bi-weekly
(A2B2)- (26.62g) and 20 ml/L of KD monthly (A2B3) -
(26.34g). This indicates that the application frequencies of
KD tested had influenced the weight of 1000 seeds across
the application rates of KD.

There was no significant interaction effect observed
between Factor A x Factor C with mean values ranging
from 23.30 to 28.13g. This indicates that the levels of
inorganic fertilizer tested did not influence the 1000 seed
weight across application rates. Likewise, there was no
interaction effect observed between Factor B x Factor C.
The mean values ranged from 24.99 to 26.81g. This
indicates that the levels of fertilizer tested did not
influence the weight of 1000 seeds across application
frequencies of KD.

Moreover, there was no significant interaction effect
observed in the combination of Factor A x Factor B x
Factor C on the weight of 1000 seeds. The mean values
ranged from 23.30 to 28.13g. This indicates that the levels
of inorganic fertilizer tested did not influence the weight
of 1000 seeds across application rates and frequencies of
KD.

The present findings negate the report of LAYEK et al.
(2017) that application of Kappaphychus alvarezii sap at
10% concentrations + 100% recommended dose of
fertilizer (RDF) increased micro-nutrient (Fe, Cu, Zn and
Mn) and protein concentration in rice grains, hence,
recommendable option for improving yield and quality of
rice and sustaining soil fertility.

Table 5 also shows the mean yield (kg/ha) of potted rice as
affected by the different application rates and frequencies
of Kappaphycus alvarezii drippings (KD) and levels of
inorganic fertilizer application.

There was no significant difference observed on the yield
(kg/ha) of potted rice among the different application rates
of KD (Factor A). The mean values ranged from 6822.91
to 7130.73 kg/ha. Likewise, there was no significant
difference  observed among different application
frequencies of KD (Factor B). The mean values ranged
from 6751.58 to 7388.34 kg/ha. Similarly, on Factor C
(Application Frequencies), there was no significant
difference recorded on yield (kg/ha). The mean values
ranged from 6922.50 to 7073.53 kg/ha.

Moreover, there was no significant interaction effect
observed between Factor A x Factor B. The mean values
ranged from 5997.12 to 8219.34 kg/ha.

Likewise, there was no significant interaction effect
between factor A and factor C with mean values ranging
from 6175.72 to 7484.36 kg/ha. This indicates that the

levels of inorganic fertilizer tested did not influence the
yield of potted rice across application rates of KD.

Furthermore, there was no significant interaction effect
recorded in Factor B x Factor C. The mean values ranged
from 6214.81 to 7620.17 kg/ha. This indicates that the
levels of inorganic fertilizer tested did not influence the
yield of potted rice across application frequencies.

There was also no significant interaction effect observed in
Factor A x Factor B x Factor C. The mean values ranged
from 5680.25 to 8898.77 kg/ha. This indicates that the
levels of fertilizer tested did not influence the yield of
potted rice across application rates and frequencies of KD.

This corroborates with the findings of AGUDERA et al.
(2018) where no significant difference was observed
among treatments (100% synthetic fertilizer (SF), 90% SF
+ Kappaphycus Drippings (KD), 80% SF + KD, 70% SF +
KD, 60% SF + KD and 50% SF + KD) on the number of
filled, unfilled grains per panicle, number of productive
tillers/hill, 1,000 grain weight and yield of rice applied
with 100% synthetic fertilizer. Kappaphycus Drippings
(KD) was applied in weekly intervals at 20 ml /liter water
from vegetative stage up to soft dough stage.

These findings contradict with the report of NAYAK et al.
(2020) where the highest growth and yield attributes of
rice were observed under the application of 75%
recommended dose of fertilizer (RDF) and seaweed
extracts (Amaze-x granule @ 10 kg/ha + Proventus DS
legacy spray @ 625 ml/ha). Furthermore, SING et al.
(2016) stated that crop fertilized with 50% recommended
fertilizer and sprayed 2.5% concentration of K. alvarezii
was as productive and remunerative as that of 100%
recommended fertilizer. Hence, the application of 2.5% K.
alvarezii sap can curtail the 50% fertilizer requirement of
the crop.

5. CONCLUSIONS

Based on the results, the following conclusions are
drawn:

1. The application rates (ml/L) of KD (Factor A)
influence the number of days to leaf blast appearance
but not the panicle blast appearance. The application of
20ml/L delays the symptom appearance of leaf blast.
However, significant interaction effects of Factor A x
Factor B is on panicle blast appearance.

2. The application rates of KD (Factor A) influence the
percent severity of leaf blast but not the incidence of
panicle blast. The application of 20ml/L records low
severity of leaf blast. Moreover, the application of
I5Sml/L of KD weekly (A1 x Bi) results to low
incidence of panicle blast.

3. The application frequencies of KD will not affect the
percent severity of leaf blast and incidence of panicle
blast across application rates of KD and levels of
inorganic fertilizer application.
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4. The application rates (ml/L) of KD (Factor A),
frequencies (Factor B) and levels of inorganic fertilizer
(Factor C) significantly influence the percent severity
of leaf blight. Low leaf blight severity is observed with
the application of 20ml/L of KD monthly with 100-60-
60 level of inorganic fertilizer (A2B3Ch).

5. Among the agronomic parameters, plant height (cm)
was taller on plants applied with 20ml/L of KD (A2)
weekly (B1) and its interaction (Factor A x Factor B),
higher number of tillers at 20ml/L KD across levels of
inorganic fertilizer, higher number of productive tillers
at 20ml/l of KD (A2) applied weekly (B1). Moreover,
panicle length (cm) is longer in plants applied with
20ml/L (Al), the interaction effect of the application
rates (Factor A) and frequencies of KD application
(Factor B) and levels of inorganic fertilizer application
(Factor C).

6. The interaction of the application rates (Factor A) and
frequencies of KD (Factor B) influence the weight of
1000 seeds (g) while the yield (Kg/ha) is not affected
by the different factors.

6. RECOMMENDATIONS

Based on the findings, the following recommendations

are made:

1. KD drippings can be applied regardless of the
application rates (15, 20 or 25 ml/L) and frequencies
(weekly, bi-monthly, or monthly) with reduced
inorganic fertilizer recommendation (FDR) of up to 50-
30-30 is recommended.

2. It is further recommended to test the different
treatments under field condition to determine the
nutrient uptake and the economics which have not
taken- up in this study.
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