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ABSTRACT

The study was conducted in an irrigated lowland area in
Barangay Tagbibi, Hindang, Leyte, Philippines last
January to April 2021. This study aimed to determine the
effects of NAA and inorganic fertilizer on the agronomic
parameters of lowland rice; and evaluate the economic
profitability using NAA as plant growth regulators (PGR)
combined with inorganic fertilizers. The experimental
area was laid out in a split-plot arranged in RCBD with
three replications. Lowland rice varieties V1= hybrid rice
and V2= inbred rice was designated as the main plot
while PGR (T1 = control [no application], T2= 500 ppm
NAA + % RR, T3 = 1000 ppm NAA + 2 RR, and T4
=120-60-60 kg ha-1 N, P 2 O 5, K 2 O [RR]) as the
subplot. Results revealed that application of PGR,
significantly affected the agronomic characteristics of
hybrid and inbred lowland rice varieties. Rice plants
applied with NAA regardless of the levels (500 ppm &
1000 ppm-T2-T3), comparable to unfertilized plants
headed and matured earlier than the plants applied with
full RR 120-60-60 kg ha-1 N, P2 O 5, K 2 O.
Application of 1000 ppm NAA+ 2 RR produced more
numbers of productive tillers hill-1 and a higher
percentage of filled spikelets. Plants that received NAA
regardless of the concentration (T2-T3) significantly
obtained heavier panicle weight (g) and consequently
grain yield (tha-1). Hybrid and inbred lowland rice
varieties obtained the same net income of PhP50,066.05
and PhP51,876.76, respectively. However, highest net
income of PhP61,605.67 was obtained by inbred rice
applied with 500ppm NAA + '5 RR followed by hybrid
rice applied with 1,000 ppm NAA + 2 RR with a net
income of PhP 58,215.17.

KEYWORDS: NAA plant growth regulator, lowland
rice varieties, yield and profitability

1 INTRODUCTION

The world population is increasing, and it is expected
and projected to reach 9.7 billion in 2050 and even into
the next century. Thus, for ensuring food and nutritional

security in the rice-growing world, it is essential to make
consistent efforts to develop innovative rice production
systems that are resource-use efficient and higher net
income generating (Food and Agriculture Organization
[FAO] 2004). The Philippines, the world's eighth-largest
rice producer, has expanded the harvested area from
nearly 3.8 million hectares in 2005 to about 4.4 million
hectares in 2015 (Ricepedia). Plant hormones are
chemicals in plants that regulate almost all aspects of
plant growth and development. Hormones play a critical
role in how plants respond to biotic and abiotic factors,
including sunlight, soil conditions, soil water, and
nutrients (McKenzie, 2018). The naturally occurring
growth substances are commonly known as plant
hormones, while the synthetic ones are called growth
regulators. A plant hormone or phytohormone is an
organic compound synthesized in one part of a plant and
translocated to other parts, wherein low concentrations
cause a physiological response. Plant hormones fall
roughly into two groups based on their functions, not their
chemical affinities. In one group, are hormones involved
in growth-promoting activities such as cell division, cell
elongation, pattern formation, tropical growth, flowering,
and fruit and seed development. Hormones in the other
group play essential roles in plant responses to wounding
and biotic and abiotic stresses. (Srivastava, 2002).

In agriculture, plant growth regulators have been
commercialized in some advanced countries like Europe,
the USA, and Japan. The present uses of different plant
growth regulators are in high-value horticultural crops
and enhance field crop yield directly either by increasing
biological yield or the harvest index (Basuchaudhuri,
2016). Plant regulators can have a positive impact on rice
varieties® yield and agronomic characteristics. One of the
potential growth hormones is Naphthalene Acetic Acid
(ANAA). According to Alam (2002), the application of
20 ppm of NAA showed better performance in enhancing
wheat cultivars' straw and grain yields. Rice's growth and
yield parameters were significantly promoted in response
to various auxin levels (Zahir,1998). In addition,
Basuchaudhuri (2016) inferred that the application of
NAA promotes efficient root activities that enhanced
nutrient uptake for better growth of rice plant, improved
growth parameters effectively, facilitated most of the
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yield attributing factors, the significant increase grain
yield, and improved mobilization of assimilates from
source to sink due to delayed senescence. Likewise,
Inorganic fertilizers are essential for the growth and yield
of the rice plants which directly supply the needed
nutrients. The study of Ye et al (2019) revealed that the
growth and the flowering time of rice were affected by N,
P, and K fertilizers. The application of N, P, and K
increased the grain numbers per panicle by 31.4%,
23.9%, and 48.2%, and the panicle numbers increased by
55.1%, 29.2%, and 6.7%, respectively.

On the other hand, another method to increase rice
production is to use high-yielding inbred and hybrid rice
varieties. Hybrid rice has been proven to give a 15-20%
higher yield than the best conventional rice varieties.
Moreover, because hybrid rice technology yields
advantages, it is crucial for rice-consuming countries
where arable land is becoming scarce, and the population
is steadily increasing (Food and Agriculture Organization
[FAO] 2004). In this scenario, the study is aimed to
address the problem of rice insufficiency by increasing
rice production with a reasonable cost. Thus, it is our
hope to provide a lift in addressing rice production
problems in the country. Hence, this study was conducted
to determine the levels of ANAA growth regulators that
would give the optimum yield of inbred and hybrid rice
varieties. Specifically, the study aimed to determine the
effects of ANAA growth regulators and inorganic
fertilizers on the agronomic characteristics of lowland
rice; Determine the levels of ANAA as a growth regulator
that would give the optimum yield of lowland rice; and
assess the economic profitability of lowland rice
production using ANAA plant growth regulators and
inorganic fertilizers.

2 MATERIALS AND METHODS

The study was conducted in an irrigated lowland area
in Barangay Tagbibi, Hindang, Leyte, Philippines last
January to April 2021. An experimental area of 336 m?

(14 m x 24 m) was submerged for one week to soften the
soil. This was plowed and harrowed twice at weekly
intervals using a hand tractor. After the last harrowing,
the field was leveled, and a single dike was constructed
to separate the main plots. In addition, irrigation and
drainage canals were constructed to provide a sufficient
amount of water in the field. The experimental arca was
laid out in a split-plot arranged in a Randomized
Complete Block Design (RCBD) with three replications.
Each replication was divided into five subplots,
measuring 3 m x 4 m (12 m?). Treatments were
designated as follows: T}- control (no fertilizer and NAA
PGR application), T>- 500 ppm NAA + 2 RR, T3- 1000
ppm NAA + % RR, and Ts- 120-60-60 kg ha! N, P,Os,
K, 0 (RR). Ten (10) soil samples were collected randomly
before plowing from the experimental area at a depth of
0-20 cm depth. These were composited, air dried,
pulverized, and sieved using 2 mm wire mesh. The
samples were analyzed at the Central Analytical Services
Laboratory (CASL), Philrootcrops, Visayas State
University, Visca, Baybay City, Leyte, Philippines for
their soil pH (potentiometric method at 1:1 ratio, PCARR
1980), % organic matter by modified Walkley and Black
method (Nelson & Sommers 1982), total nitrogen
(Kjeldahl Method) (ASTM 2001), available P by
Modified Olsen method (Olsen & Sommer 1982), and
exchangeable K by ammonium Acetate Extraction
method (ISRIC 1995). For final soil analysis, right after
harvesting, three soil samples were collected from each
treatment plot. These soil samples were composited,
processed, and analyzed for the same soil parameters
mentioned above.

Approximately 0.38 kg of SL-12H hybrid rice seeds
were used. An ordinary seedbed measuring 5.04 m? with
an irrigation and drainage canal was constructed. The
twenty-day-old seedlings were transplanted at a distance
of 20 cm between rows and 20 cm between hills at the
rate of 2 seedlings hill"!. The fertilizer rate used was 120-
60-60kg ha' N, P,Os, and K,O as per regional
recommendation. The actual rate of plant growth
regulator applied per plot (12m?) was based on the

Table 1. The actual time and rate of NAA PGR application

Time of Application

Treatment NAA

T, 0 )

-1

T> 2ml L_l 20, 30, and 40 days after transplanting in treatments

Ts 4mlL

I 0 2and 3

4

Legend:

T1- Control (no fertilizer and plant growth regulator application)

T2- 500 ppm NAA + % RR
T3- 1000 ppm NAA + % RR
T4- 120-60-60 kg ha-1 N, P,05, K,0 (RR)
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Table 2. Chemical properties of the soil before planting and after harvest of inbred and hybrid lowland rice varieties as

influenced by different plant growth regulators (PGR)

Treatment Soil pH OM (%) Total N (%) Avail P Exch K
(Mgkg™") (me 100g™)

Initial Soil 5.18 2.69 0.20 0.63 0.19

Analysis

Final Soil analysis

V- Hybrid

T 4.56 2.59 0.19 0.63 0.19

T2 4.89 2.52 0.21 0.85 0.17

Ts 4.51 241 0.19 0.56 0.14

T4 4.84 241 0.19 1.00 0.18

V,- Inbred

T, 5.04 2.33 0.19 0.43 0.09

T 491 2.48 0.17 0.82 0.10

Ts 4.84 2.56 0.22 0.89 0.14

Ty 4.40 2.44 0.19 1.11 0.13
Legend:

Ti- Control (no fertilizer and plant growth regulator application)

T»- 500 ppm NAA + %2 RR
Ts- 1000 ppm NAA + % RR
Ts- 120-60-60 kg ha' N, P,05, K,0 (RR)

recommended rate of spray at ten tanks ha' (160 L).
Approximately 0.192 L solution was used per plot where
the plant growth regulator was diluted. Hand-picking of
adult golden apple snails (Pomacea canaliculata Lamark)
and their egg masses was done before and after
transplanting to prevent missing hills. The actual
schedule of PGR application is presented in Table 1
below.

Spraying of panyawan-based botanical pesticide at
the rate of 350 ml per 16 liters of water was done to
control rice bugs, stem borers, green leafhoppers, and
other insect pests. Rice plants within the harvestable area
were harvested when approximately 85% of the grains in
each panicle were ripened as indicated by yellow or
golden color, firm matured, and hard grains. All panicles
in the harvestable area were cut at the base using a sharp
sickle, excluding two border rows on each side and two
hills at both ends in each row. The harvested panicles
were threshed, dried at about 14% moisture content, and
winnowed before gathering all the necessary data.
Irrigation canals were constructed around each treatment
plot to control contamination with other treatments and
easily impound water. In addition, drainage canals were
constructed around the experimental area to drain excess
water during heavy rains. Before transplanting, the
experimental area was submerged to level the field and
was drained during transplanting to facilitate the
transplanting operation. Three (3) days after
transplanting, irrigation was employed to a depth of about
2-3 cm. The irrigation water was supplied gradually from
2-3 cm to 3-6 cm a week after transplanting. Water was

reduced during weeding operation and fertilizer
application. A week before harvesting, the area was
drained to facilitate easy and fast harvesting operations.

Data Gathered

For agronomic characteristics, the following
parameters were gathered: number of days from sowing
to heading, number of days from sowing to maturity,
plant height (cm), leaf area index, fresh strawweight (t ha’
") and for physiological parameters such as Net
Assimilation Rate (NAR in g m? d') and Crop Growth
Rate (CGR in g m? d!). For yield and yield components,
the following parameters were gathered: the number of
productive tillers hill!, percentage filled spikelets
panicle™!, panicle length (cm), panicle weight (g), and the
weight of 1,000 grains (g) and grain yield (t ha'). Other
parameters gathered were soil chemical properties and
economic profitability analysis.

Statistical Tool

After gathering all the data, means were computed,
and an analysis of variance (ANOVA) was done using
Statistical Analysis System (SAS Version 6.12). A
comparison of means was done using the Honestly
Significant Difference (HSD) test at a 5% level of
significance.

Soil Chemical Analysis

Table 2 shows the chemical properties of the soil
before planting and after harvest of inbred and hybrid
lowland rice varieties as influenced by plant growth
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Table 3. Agronomic characteristics of inbred and hybrid lowland rice varieties as influenced by different plant growth

regulators (PGR)
Treatment Number of days from Sowing to Plant Height Fri;l;isgsw
: . (Cm) (t hag-')
Heading Maturity

Lowland Rice Variety

Vi- Hybrid Variety 78.14 113.14 108.722 16.64

V2. Inbred Variety 78.29 113.19 099.39° 15.33

Plant Growth Regulator

Ti- Contrgl (po fertilizer and PGR 76.82¢ 111.33¢ 099.03¢ 11215

application)

T2-500 ppm NAA + % RR 78.83%¢ 114.17° 108.29% 15.892

T3-1000 ppm NAA + 2 RR 79.17° 113.67% 107.25% 16.932
-60- -1

Ta- 1(2£R6)° 60 kg ha™ N, P05, K20 80.67° 115.67* 106.06%¢ 17.21°

CV.(@)% 0.34 0.27 2.34 20.27

CV.b)% 0.86 0.59 2.66 8.48

Means within a column with the same and without letter(s) are not significantly different at 5% level, HSD

Table 4. Net assimilation rate of inbred and hybrid lowland rice varieties as influenced by ANAA plant growth

regulators (PGR)
Treatment NAR (gm?d")
22-36 DAT 36-50 DAT 50-64 DAT 64-78 DAT
Lowland Rice Variety
Vi- Hybrid Variety 11.82% 18.75 32.28° 24.79°
V2. Inbred Variety 13.32° 21.98 40.10° 32.61*
Plant Growth Regulator
Ti- Control (no fertilizer and PGR 09.87° 16.42 30.34 22.91°
application)
T2-500 ppm NAA + %2 RR 11.912 19.99 37.51 32.35°
T3-1000 ppm NAA + %2 RR 12.68%® 21.13 36.91 30.64°
Ta-120-60-60 kg ha'! N, P20s, K2O (RR) 12.55% 21.18 36.32 29.25%
C.V. (%) 05.45 56.75 08.31 45.40
C.V. (%) 12.12 16.03 12.73 12.05

Means within a column with the same and without a letter(s) are not significantly different at 5% level, HSD.

regulators (PGR). Initial soil analysis showed that the
area had a pH of 5.18 with organic matter of 2.69%, total
N 0f 0.20%, available P of 0.63mgkg™, and exchangeable
K 0of 0.19me 100g™! soil. The results indicated that the soil
was strongly acidic with low amounts of organic matter
and total nitrogen but very low exchangeable K and
available phosphorus (Landon 1991).

The final soil analysis revealed that there was a
decrease in soil pH, % OM and % N in the soil after rice
was harvested compared to the results in the initial soil
analysis. Total N is more or less the same relative to the
initial analysis. On the other hand, available P had
increased relative to the initial analysis except in To. Soil
planted with inbred rice variety (V) resulted in lower
exchangeable K relative to hybrid rice variety (Vi). A
decrease in nutrient contents of the soil might be due to
nutrient uptake by the crop. However, an increasing
amount of available P in the soil especially in Te

(inorganic fertilizer alone) was due to the application of
P containing inorganic fertilizer.
Agronomic Characteristics

Table 3 shows the agronomic characteristics of hybrid
and inbred lowland rice varieties as influenced by plant
growth regulators (PGR) and inorganic fertilizer. Results
revealed that the application of PGR significantly
affected the agronomic parameters of hybrid and inbred
lowland rice. However, no significant differences were
observed between varieties except for plant height where
hybrid rice had longer plant height than inbred rice. On
the other hand, rice plants applied with NAA regardless
of the concentration + %2 RR comparable to unfertilized
plants headed and matured earlier than plants applied
with full RR at 120-60-60 kg ha' N, P,0s, K,0. This
could be due to the retardation effect of NAA on the
growth stages of lowland rice. Rice plants applied with
NAA regardless of the levels obtained the tallest plant

p-ISSN: 2599-4875 e-ISSN: 2599-4980

322

©Cebu Technological University, R. Palma St. corner M.J. Cuenco Ave., Cebu City, 6000 Philippines



Journal of Agriculture and Technology Management (JATM) 25(2): 319-327 (July-December 2022)

Table 5. Physiological characteristics of inbred and hybrid lowland rice varieties as influenced by different plant growth

regulators (PGR)

Treatment CGR (gm?d™) LAI HI RPR
22-36 DAT 36-50 DAT 50-64 DAT 64-70 DAT

Rice Variety
Vi- Hybrid Variety 12.81 3441 70.612 44.44 1.73 0.52 38.78*
V2-Inbred Variety 12.84 33.39 62.41° 41.35 1.98 0.51 36.21°
Plant Growth Regulator
T 10.81° 28.17° 57.05° 35.62b 1.01° 0.49 30.16¢
T2 12.3020 35.02¢® 72.82 48.412 2.042 0.52 37.45°
T3 12.50% 33.43% 66.47% 46.332 2.13¢2 0.54 37.00°
Ta 12.40% 35.022 65.582 43.05% 1.992 0.52 37.61°
C.V. (%) 52.30 38.73 8.46 38.18 14.52 19.72 4.68
C.V. (%) 10.15 12.14 11.84 12.48 8.88 7.30 2.34

Means within a column with the same and without a letter(s) are not significantly different at the 5% level, HSD.

Legend:

Ti- Control (no fertilizer and plant growth regulator application)

Ta- 500 ppm ANAA + % RR

Ts- 1000 ppm ANAA + %2 RR

Ta- 120-60-60 kg ha'' N, P,0s, K,0 (RR)
height (cm) comparable to the plants applied with full
inorganic fertilizer at 120-60-60 kg ha' N, P,0s, K,0
(RR).

The results could be attributed to the positive effect of
NAA application that stimulates cell division, cell
elongation, elongation of the shoot, photosynthesis, and
RNA synthesis leading to taller plant height
(Basuchaudhuri 2016). Basuchaudhuri (2016) inferred
that application of NAA promotes efficient root activities
which improved nutrient uptake for better growth of rice
plant, improved growth parameters effectively, enhanced
most of the yield attributing factors, the significant
increase grain yield, and improved mobilization of
assimilates from source to sink due to delayed
senescence. In addition, Xia et al (2018) found that NAA
significantly darken the green color of leaves where
photosynthesis as one of the most fundamental metabolic
processes in plants is directly related to the abundance of
chlorophyll, which absorbs light energy that drives
carbon fixation and enhances the agronomic parameters
of rice.

Physiological Parameters

Tables 4, and 5 show the physiological characteristics
of inbred and hybrid lowland rice varieties as influenced
by different levels of NAA plant growth regulator.
Results revealed that there is no significant interaction
between levels of plant growth regulators on the
physiological parameters of hybrid and inbred lowland
rice varieties. However, results show that all
physiological parameters were significantly affected by
plant growth regulators and rice varieties except for the
harvest index.

Net assimilation rate (NAR) was influenced
significantly by the application of PGR and rice variety
during 22-36 DAT and 64-78 DAT. Inbred rice variety
resulted in higher NAR compared to hybrid rice. On the
other hand, plants applied with plant growth regulators
(Ti-Ts) and plants applied with pure inorganic fertilizer
(Ts) produced the highest net assimilation rate at 22-36
DAT and 64-78 DAT respectively, than plants not
applied with PGR and inorganic fertilizer (To) but
comparable to rice plants applied with inorganic fertilizer
(Table 4). On the other hand, Table 5 shows the
physiological characteristics of inbred and hybrid
lowland rice varieties as influenced by different plant
growth regulators (PGR). Results revealed that hybrid
rice varieties obtained the highest CGR at a later stage of
growth (50-64 DAT). Moreover, the crop growth rate
(CGR) is influenced by the different levels of plant
growth regulators and inorganic fertilizers. Rice plants
applied with different growth regulators (T:-Ts) and
applied with inorganic fertilizer (Ts) significantly
obtained a higher CGR than the plants not applied with
fertilizer and PGR due to the available nutrients absorbed
by the plants for their growth development that led to the
increase in dry matter accumulation.

A similar trend was obtained in LAIL On the other
hand, plants applied with PBZ regardless of the
concentration + 120-60-60 kg ha' N, P,0s, K,0 (RR) (T
- T3) obtained the highest root pulling resistance (RPR)
compared to plants applied with NAA + RR (T4 &Ts) and
inorganic fertilizer alone (T). Pal et al (2016) ratified that
PBZ application reduced plant height, improved stem
diameter, and leaf number, and specially altered the root
architecture of tomatoes. Same results can be drawn in
rice, as the vegetative growth is retarded by PBZ.
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Nutrients that become accumulated inside the plant
assimilate translocation which is more directed to
develop roots rather than to develop new leaves or buds
resulting in a plant applied with PBZ that is difficult to
uproot and consequently obtained higher RPR.

Yield and Yield Components

Tables 6 and 7 show the yield and yield components
of inbred and hybrid lowland rice varieties as influenced
by levels of NAA plant growth regulators and inorganic
fertilizer. Analysis of variance revealed that different rice
varieties significantly influenced the number of
productive tillers hill' , percentage filled spikelets
panicle’!, panicle length (cm) and panicle weight (g)
however grain yield (t ha') was not affected by rice
varieties. On the other hand, only the weight (g) of 1,000
grains was not significantly affected by PGR. Inbred rice
varieties produced more productive tillers hill”!, higher

percentage filled spikelets panicle™, and longer panicle
length (cm) compared to hybrid rice. However, hybrid
rice and inbred rice obtained comparable grain yield (t ha”
1 since the hybrid rice variety produced heavier panicle
weight (g). The hybrid rice variety did not attain its
maximum potential during the conduct of the study due
to frequent rainfall incidence. Relative to a percentage of
spikelets, application of PGR + %: RR inorganic fertilizer
significantly increased panicle length (cm) compared to
plants under To-control (no fertilizer and PGR
application). However, it showed no significant
difference in plants applied with inorganic fertilizer alone
at 120-60-60 kg ha! N, P,Os, K»O. A similar trend was
obtained in panicle length (cm) on plants that received
NAA regardless of the concentration significantly
obtained more productive tillers, heavier panicle weight,
and consequently higher grain yield than plants in Ty but
comparable to those plants that received inorganic

Table 6. Yield and yield components of inbred and hybrid lowland rice varieties as influenced by NAA plant growth

regulators (PGR)
Percentage filled Panicle length  Panicle . Grain yield

Number of spikflets (cm) ¢ weight (g) Weight of (t ha}'ll)

Treatment productive tillers o 1,000 grains
hill" panicle
i (9]

Rice Variety
Vi.Hybrid Variety 11.30° 78.91° 24.70° 7.67° 30.61 6.86
V,.Inbred Variety 14.93° 87.06* 26.56* 3.46° 29.21 6.50
Plant Growth Regulator
T, 09.27° 77.92° 24.80° 4.90° 29.93 5.62°
T, 13.40° 84.06* 25.68% 5.812 29.85 6.89%
T3 13.822 83.907 25.79% 5.71# 29.90 6.57%
T4 13.80° 83.29% 25.90° 5.32¢ 29.87 6.58%
CV.(a)% 06.22 243 05.22 12.66 07.01 9.88
C.V. (b) % 06.32 3.75 02.30 6.97 00.71 7.51

Means within a column with the same and without a letter(s) are not significantly different at the 5% level, HSD.

Legend:

Ti- Control (no fertilizer and plant growth regulator application)

T>- 500 ppm NAA + 2 RR
Ts- 1000 ppm NAA + %2 RR
Ts- 120-60-60 kg ha' N, P,0;, K,0 (RR)

Table 7. Interaction effects on the number of productive tillers hill"' of inbred and hybrid lowland rice varieties as

influenced by different plant growth regulators (PGR)

Rice Variety
Plant Growth Regulators
Hybrid Inbred
T;- Control 08.53¢ 10.00%°
T>- 500 ppm NAA + %2 RR 11.67° 15.132
T3- 1000 ppm NAA + 2 RR 12.13% 15.50?
T4 120-60-60 kg ha' N, P,0s, K,0 (RR) 11.70° 15.90°

Means across crop establishment and rice varieties followed by the same letter are not significantly different at 5%
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Table 8. Profitability analysis (ha™) of inbred and hybrid lowland rice varieties as influenced by different plant growth

regulators (PGR)
Grain Yield Gross Income Total Variable Net Income
Treatment Cost
(tha') (PhP ha) (PhP ha) (PhP ha)
V,= Inbred Variety
T~ Control (no fertilizer and PGR
applications) 5.70 96,843.33 51,782.50 45,060.83
T»- 500 ppm NAA +1/2 RR
7.16 121,776.67 71,785.50 49,991.17
Ts- 1000 ppm NAA + %2 RR
6.81 115,770.00 79,508.50 36,261.50
T4- 120-60-60 kg ha' N, P,0s, K,0 (RR)
6.78 115,373.33 60,937.00 54,436.33
Mean 6.86 116,611.90 66,545.86 50,066.05
Vo= Inbred Variety
T- Control (no fertilizer and PGR
application) 5.56 94,406.67 44,206.00 50,200.67
T>- 500 ppm NAA + 1/2 RR
6.62 112,596.67 63,432.00 49,164.67
Ts- 1000 ppm NAA + %2 RR
6.34 107,723.33 71,305.50 36,417.83
T4- 120-60-60 kg ha' N, P,0¢, K,0 (RR)
6.38 108,516.67 53,360.50 55,156.17
Mean 6.50 110,467.62 58,590.86 51,876.76

Current price of palay= PhP 17.00 kg™’

fertilizer alone. This implies that the application of PGR
enhanced the yield components of lowland rice resulting
to a higher yield. This result conforms to the claims of
Pan et al (2013) that foliar plant growth regulator could
be auseful tool in promoting grain yield and better quality
in rice.

A significant interaction effect was noted on the
number of productive tillers hill"! and panicle length as
influenced by rice varieties and plant growth regulators
(Tables 10 & 11). Results revealed that plants applied
with plant growth regulators significantly increased the
number of productive tillers hill"! and panicle length of
inbred rice variety compared to hybrid rice variety. This
implies that the inbred rice variety applied with plant
growth regulators are more efficient in producing
productive tillers and increasing panicle length.

Profitability Analysis

The gross margin analysis of inbred and hybrid
lowland rice varieties as influenced by different plant
growth regulators is presented in Table 8. The gross
margin variations of lowland rice could be due to the
difference in the total variable cost and yield.

Hybrid and inbred lowland rice varieties obtained
more or less the same net income of PhP50,066.05 and
PhP51,876.76, respectively. This may be due to the

higher production cost of hybrid lowland rice. The
highest net income of PhP61,605.67 was obtained by
inbred rice variety applied with 500ppm + RR (T))
followed by hybrid rice plants applied with 1,000 ppm
NAA + % RR (T») with a net income of PhP58,215.17.
This may be due to the higher yield of the treatment with
a low production cost. On the other hand, plants in Ts
(1000 ppm NAA + RR) had the lowest net income in both
hybrid and inbred rice varieties at PhP36,261.50 and
PhP36,417.83 respectively. This was attributed to higher
total variable costs. This was followed by plants in To-
Control (no fertilizer and plant growth regulator
application) with a net income of PhP45,060.83 for
hybrid and PhP50,200.67 for inbred. This was attributed
to lower grain yield.

4 CONCLUSION AND RECOMMENDATION

The application of NAA plant growth regulators and
inorganic  fertilizers  significantly  affected the
morphological and physiological characteristics of hybrid
and inbred lowland rice varieties. Irrespective of plant
growth regulator concentration, rice plants applied with
NAA headed and matured earlier. Likewise, the
application of NAA resulted in an increase in plant height
and LAI However, the application of NAA PGRs + %2
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RR (T2-T3) enhanced the yield of lowland rice in both
inbred and hybrid lowland rice varieties. Interaction
effects on the number of productive tillers per hill was
observed using NAA plant growth regulators to lowland
rice varieties. Irrespective of plant growth regulators,
inbred lowland rice obtained more productive tillers than
hybrid lowland rice. Application of NAA and their
combination except for T4 (1,000 ppm + RR) is more
profitable in lowland rice production regardless of the
variety than TO (control). On the other hand, the
application of 500 ppm NAA+ '2 RR in inbred rice plants
is the most profitable, with a net income of PhP61,605.67
ha-1 followed by hybrid rice plants applied with 1,000
ppm PBZ + RR (T2) with a net income of PhP58,215.17.
Application of plant growth regulators such as NAA from
500-1000 ppm is recommended in any lowland rice
varieties for optimum rice production.
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