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ABSTRACT

The appropriate nitrogen fertilizer application rate
assures optimum net returns in rice production. Thus, this
study was conducted to a.) evaluate the growth and yield
performance of NSIC Rc222; b.) identify the best
nitrogen fertilizer level, and c.) evaluate the profitability
of NSIC Rc222 at different levels of nitrogen fertilizer.
Field experiments were conducted during the dry season
from January 31 to May 5, 2020. The area was laid out in
Randomized Complete Block Design (RCBD) with three
replications. Five nitrogen levels (0,150,120,100 and 75
kg N/ha) were designated as the treatments. Results
showed that applying fertilizer at the rate of 75-60-60
NP205K20 significantly headed and matured earlier at
81.67 and 101 days after planting and grew at 89.10 cm
tall but was comparable to other treatments, excluding no
fertilizer application. Likewise, fertilizer application at
120-60-60 NP205K20 significantly increased its
productive tillers, panicle length, percent filled spikelets,
the weight of grains per hill, weight of 1000 grains, and
lower unfilled spikelets. Further, the use of 120-60-60
NP205K20 produces a higher grain yield at 4.39 t/ha and
has a net income of PHP 82,880, followed by 100, 75, 150
kg/ha, and O nitrogen with corresponding net income
values of 72,895, 66,320, 54,070, and 26,900 pesos per
hectare, respectively.

KEYWORDS:  agronomic  characteristic,  yield
components, root-shoot parameters, economic analysis

1 INTRODUCTION

Rice (Oryza sativa L.) is still the staple food for more
than half of the population worldwide (Izawa and
Shimamoto, 2021; Chris, 2014). According to the
Philippine Statistic Authority (2019), rice production
dropped from 3.93 metric tons in 2017 to 3.87 metric tons
in 2018 due to the shrinking of 16 thousand hectares of
rice from the previous year. The Philippines is among the
nations still encountering a food crisis that requires the
government to import more rice from the neighboring

countries (Mendoza, 2008). The limited supply of rice
could result in a price hike. Further, this creates a large
portion of purchasing intensity of the poor people,
including landless farmers and urban poor workers whose
spending on rice comprises about 22% of their absolute
family unit used (Balisacan et al., 2003). In this manner,
rice production must be increased significantly to fulfill
Filipinos' food needs.

As the population grows, more rice will be required
(Clark and Curan, 2004; Hirzel et al., 2011) and numerous
variables should be considered (Jing et al., 2008) to
improve yield. One of the most significant factors is
proper fertilization. Nitrogen, phosphorus, and potassium
or NPK are the primary nutrients in rice production.
Nitrogen is the main nutrient associated with economic
yield (Jing et al., 2008 Hirzel et al., 2011). It is one of the
significant  macronutrients  responsible  for  the
development of rice, including essential characteristics
related to yield (Danying et al., 2019).

Insufficient nitrogen (N) fertilizer is a significant
limitation in accomplishing rice self-sufficiency.
However, adding nitrogen fertilizer may improve yield,
but excessive use of nitrogen may not always bring about
yield enhancements, but it will create severe
environmental issues (Shuangjie et al., 2016). Further, the
sufficiency of nitrogen depends on soil health and
topographic variation. In Carcar City, Cebu, particularly
among rice farmers, fertilizer use is unstable with no
meaningful information related to proper application.
Hence, the study was conducted to determine the
appropriate levels of nitrogen fertilizer and its economic
profitability. Meanwhile, this undertaking will lead to the
appropriate utilization of nitrogen fertilizer for rice
farmers in Carcar City.

2 MATERIALS AND METHODS

A. Land Preparation and Soil Sampling Analysis

The experiment was conducted in a lowland
irrigated at Brgy. Poblacion Carcar City Cebu. An area of
288 m2 was puddled twice using a two-wheeled hand
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tractor at weekly intervals. Final puddling was done a
week before transplanting, leaving 2.5 cm standing water.
Dikes around each treatment plot and the experimental
area were constructed after the first puddling with a
measurement of 4 m x 5 m, and canals were provided to
facilitate water management. The site was moderately
acidic with a soil pH of 6.0 and high in soil organic matter
(4.42%) and total nitrogen (0.14%), available phosphorus
(1.39 ppm), and exchangeable K potassium (0.11 me/g).
Before land preparation, ten soil samples were randomly
collected from the experimental area to a depth of 20-30
cm from the soil surface. The collected soil samples were
thoroughly mixed after one (1) kg sample was
composited, air dried, pulverized, and sieved using 2 mm
wire mesh. Soil samples were submitted at the Central
Analytical Service Laboratory (CASL), PhilRootCrops,
Visayas State University, Visca, Baybay City, Leyte, for
the analysis of soil pH, total N, available P, exchangeable
K, available Na, Mg, Mn Ca, Fe, and Zn.

B. Experimental Design and Field Lay-out

The experiment was arranged in a Randomized
Complete Block Design (RCBD) with five (5) treatments
and three replications. Each plot measured 4 m x 5 m with
24 rows per plot spaced at 20 cm x 20 cm. A total of 15
plots were prepared for the entire experiment. Replication
and treatment plots were separated by 1.5 meters and 1-
meter alleyways, respectively, to prevent contamination
of treatments and facilitate farm operations and data
gathering. The different treatments were designated as;
T1- No fertilizer application (Control), T2- 150-60-60
kg/ha N, P2 O5 K2 O, T3- 120-60-60 kg/ha N, P2 O5 K2
O, T4- 100-60-60 kg/ha N, P2 O5 K2 O, and T5- 75-60-
60 kg/ha N, P2 O5 K2 O, respectively.

C. Seedling Preparation and Fertilizer Application

Forty (40) kilos per hectare of NSIC Rc222 was used
in the study and was soaked for 24 hours and then
incubated for 48 hours. After incubation, the pre-
germinated seeds were sown in one seedbed measuring 1
meter x 3 meters. The seedbed was surrounded by dikes
and covered with a net to protect the seeds from bird
damage until they were ready for transplanting 21 days
after sowing. For inorganic fertilizer treatment, complete
and urea were used to satisfy the fertilizer
recommendation of each treatment as to 150-60-60 kg/ha
N, P205K20, 120-60-60 kg/ha N, P205K20, 100-60-60
kg/ha N, P205K20, and 75-60-60 kg/ha N, P205K20.
Complete fertilizer at 850 grams per treatment plot was
broadcasted eight (8) days after transplanting (DAT). The
remaining N fertilizer was applied in each treatment at the
panicle initiation stage. Dissection of the culm was done
to determine if the panicle primordia initiated at the
uppermost node of the culm. The actual rate and time of
fertilizer application are shown below.

Table 1. Rate and time of application of the different
treatment per plot.

Time of Application

Treatment 8 days After Panicle
Transplanting  Initiation
(DAT) (@ (P (2)

No fertilizer 0 0

application (Control)

T2~ (150-60-60 kg ha' N,  850g 390g Urea

P205K>O Complete

Ts- (120-60-60 kg ha' N,  850g 260.86g

P20s Complete Urea

K20 (Recommended

Rate)

T*- (100-60-60 kg ha-1 N, 850g 173.92¢g

P205 K20 Complete Urea

Ts- (75-60-60 kg ha' N, 850g 65.22¢g

P05 KxO Complete Urea

D. Transplanting, Weeds and Water Management

Twenty-one (21) day old seedlings of the rice var.
NSIC Re222 were transplanted at two seedlings per hill
spaced at 20 cm x 20 cm between hills and rows.
Replanting was done seven days after transplanting to
maintain the desired plant population of 500 hills per plot.
Rotary weeding was done 15 days after transplanting
(DAT). Afterward, hand weeding was done at 30 (DAT),
while spot weeding was employed to remove weeds
around each hill if necessary. The area was intermittently
irrigated five days after transplanting to a depth of 2.5 cm
by allowing the entry of water until the desired water level
was attained. Irrigation and drainage canals were
constructed to facilitate water management then, and
immediately their outlets were closed to maintain the
water level. This was imposed from panicle initiation
until two weeks before harvest to facilitate harvesting.

E. Control of Insect Pests and Diseases

Twenty-five (25) grams of lanate (a.i. methomyl)
insecticide dissolved in water suitable for 16 liters
knapsack sprayer applied to control insect pests during
vegetative to reproductive growth stages. Handpicking of
Golden Apple Snail-GAS (Pomacea canaliculata L.) was
done a day before transplanting and was followed after
another two days. To control Maya (Lonchura atricapilla)
and Gordon (Passer domesticus), bird repelling flags
(“’banderitas") and a net were installed to cover the
standing crop at the milking stage.

F. Harvesting and Processing

Determined harvestable area (20 m2) was harvested,
with approximately 85 % of the grains in each treatment
plot ripened in the panicles. The grains were harvested
when the grains turned to yellowish color. The panicles

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

74

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



Journal of Agriculture and Technology Management (JATM) 25(1): 73-78 (January-June 2022)

within the harvestable area were cut at the base of the
plant using a sharp sickle. All sample panicles within the
harvestable area were taken, excluding two border rows
on each side of each plot and two end plants on both ends
of each row. The sample panicles were threshed, dried for
three days, attaining 14 % moisture content, tested using
a handheld seed moisture meter, and cleaned before
gathering the necessary data.

Data Gathered

The data gathered includes the number of days from
sowing to heading and maturity, panicle length (cm),
plant height (cm) at maturity, leaf area index (LAI), fresh
straw yield (t/ha), number of nodal roots per plant, root
axis length per plant (cm), root dry weight per plant (g),
shoot dry weight per plant (g), the root-shoot ratio per
plant, number of productive tillers per m2, percent of
filled spikelets per panicle, the weight of 1,000 grains (g),
and grain yield (t ha-1 ), and gross margin analysis,
respectively.

Data Gathered

Statistical analysis was performed using the
Statistical Tool for Agricultural Research (STAR version
2.0.1). All data were analyzed using one-way analysis of
variance (ANOVA) in a Randomized Complete Block
Design (RCBD). Significant differences between
treatments were determined using Tukey's Honest
Significant Difference (HSD) test at a 0.05 level of
significance.

3 RESULTS AND DISCUSSION

I. Agronomic Characteristics

Results showed that nitrogen levels significantly
influenced rice agronomic characteristics (NSIC Rc222).
Among different treatment levels of N used, fertilizer
application at the rate of 75-60-60 kg/ha N, P205, K20
significantly headed and matured earlier, increased
heights, nodal root axis, lower root dry weight, and root-
shoot ratio. The result is similar to 100-150 N kg/ha in
terms of heading and maturity, plant height, and the
number of nodal root axis. According to the National Seed
Industry Council, NSIC Rec222 matures in 114 days and
stands at 101 cm in height. This means, this variety could
be harvested earlier than its typical maturity period under
Carcar City conditions.

In relation to its root and shoot characteristics, 120
N kg/ha significantly had higher root density, root dry
weight, shoot dry weight, and root shoot ratio. Because N
has a direct role in plant proliferation (Nihorimbere et al.,
2011), the quantity of available N present in the soil will
vary its effects in either below or above-ground biomass
(Fomara and Tilman, 2008). Cao et al. (2017) also stated
that levels of available N in the soil might vary its effect

on plants. However, according to Yuan et al. (2011) and
Yuan et al. (2017), rice varieties with considerable above
and below-ground biomass had better potentiality for a
higher yield. Garnett et al. (2009) also noted that nitrogen
fertilizers' effect on the root-shoot ratio's performance
significantly complements its yield. Moreover, higher
input of N increases the characteristic of below-ground
biomass at a certain level. Also, Ma et al. (2010)
concluded that higher root count and length could produce
more cereal yield.

With regards to the fresh straw yield, application at
the rate of 120 N kg/ha produces the highest fresh straw
yield compared to another N level. Cakmak, 2009,
stipulated that the increase in straw yield is attributed to
its readily available fertilizer and higher accumulation of
nutrients during the vegetative stage of the crops. Eagle et
al. (2000) also concluded that the availability of nitrogen
in the soil would increase the above-ground biomass of
any plants.

Meanwhile, based on the result of the study, it is
clear that the N level affects the agronomic characteristics
of rice. Increasing rice morphological and yield
characteristics as to the influence of N level may serve as
determinants for a higher yield. Further, the result of the
study implied and suggests that the application of 120 N
kg/ha enhances and improves the field quality of NSIC
Rc222 and should be adapted when cultivating under
Carcar City condition.

II. Yield and yield components

The morphological characteristics of above-ground
biomass are a function of the below-ground accumulation
of nutrients and minerals. Results showed that nitrogen
levels applied to rice (NSIC Rc222) significantly
influence the number of productive tillers, panicle length,
percent filled and unfilled spikelets, the weight of grains
per hill, and 1000 grains. Among different treatments
used, applying fertilizer at 120-60-60 kg/ha NP205K20
has significantly increased its productive tillers, panicle
length, percent filled spikelets, the weight of grains per
hill, and weight of 1000 grains. It lowers unfilled spikelets
compared to other N levels. This means that the
availability of N affects plant performance (Castels,
2008), but the performance of plants of N levels varies on
geological location (Chen et al., 2010). Under Carcar City
conditions, 120 kg/ha of N enhances yield and yield
characteristics while decreasing when more or less of N
is applied. This suggests that proper fertilization of N at
specific locations helps improve rice yield and yield
components.

However, the productivity of rice fields is associated
with different factors, including genetic composition,
environment, management, and their interactions.
According to Liu et al. (2019), irrespective of the
environment, rice yield is determined by the number of
spikelets, filling quality, and panicle density, which is
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attributed mainly to N fertilizer application. Also, proper
application of nitrogen fertilizer in rice had a direct effect
on the number of panicles, filled grain, and weight of
1000 grains (Tadesse et al., 2018; Ghoneim, 2018;
Meena, 2021).

Meanwhile, the result of the study concluded that
under the Carcar City condition, the application of 120 N
kg/ha enhances the capability of rice to produce higher
yield characteristics. Further, this study implied that
proper fertilization should be followed accordingly for a
better yield.

corresponding net income value of 72,895, 66,320,
54,070, and 26,900 pesos per hectare, respectively.
Nazareno et al. (2015) found that NSIC Rc222 has an
average yield of 5.5 t ha-1 during the wet season and 8.9
t/ha during the dry season. This implied that under Carcar
City conditions, this variety had lower grain yield even at
its optimum fertilization level. Meanwhile, when this rice
variety is applied with a high nitrogen level (150kg/ha N,
P205, K20), it decreases its rice yield. At the same time,
it is noted that the optimum nitrogen fertilizer application
to be used in irrigated rice fields under Carcar city

Table 1. Agronomic characteristics of Rice (Oryza sativa L. var. NSIC Rc222) at varying levels of Nitrogen fertilizer application

under Carcar City condition

No. of Shoot  Root Fresh
Number of days from Plant 00 Nodalroot  Rootdry 00 00 Straw
Treatment . . nodal . . dry shoot .
Planting to height axis length weight . . yield
roots weight ratio (t/ha)
Heading Maturity (cm) (cm) (2 (2)
T Control 91.33a 109.33, 72.500 169.9. 21.44 11.134 18.004e 0.61a 1.33de
gg 150-60- 84.00, 104.00b 89.00a 170.1cd 21.274e 12.13¢ 19.47. 0.64a 1.434
gé 120-60- 84.33p 105.00s 88.50a 175.5a0 23.87 15.27, 24.07, 0.67a 2.81a
Ea 100-60- 84.33; 104.67b 88.67a 170.4. 25.67a 13.27 20.405 0.65a 2.0%
gg 75-60- 81.67bc 101.00c 89.10a 176.8a 22.93¢ 10.6de 19.20cd 0.57ab 2.05bc
P Value 0.0001 0.0005 0.0013 0.9665 0.081 0.1743 0.27 0.44 0.2572
C.V (%) 1.35 1.18 4.1 9.25 7.83 17.87 15.76 10.57 24.79

Means with the same letter designation are not significantly different at 5 % level HSD test

Table 2. Yield and yield components of Rice (Oryza sativa var. NSIC Rc-222) at varying level of nitrogen fertilizer application

No. of

. Panicle Percent filled Percentunfilled ~ Weight of grains ~ Weight of 1000
Treatment productive . . . .
tillers length (cm) spikelets spikelets per hill (g) grains (g)

T1 Control 11.17¢ 25.02¢ 81.29¢ 17.90, 11.83¢ 20.00e

o 0o 16.67he 29,58 83.07 13.93, 29.40, 24.004

o o 1750, 30.072 88.32, 11.68. 34.03, 24.33,

&g 10060 16.73 30.20, 82.10u 12.08c 31.80u 2333
o 15.774 29.80uc 82.37. 12,630 27.934 22.334

P Value 0.0179 <0.0009 <0.0035 0.0247 <0.0090 0.0396
C.V (%) 11.8 34 1.86 12.16 20.93 2.84

Means with the same letter designation are not significantly different at 5 % level HSD test.

III. Profitability Analysis

Among different treatments, the application of
fertilizer at the rate of 120-60-60 NP205K20 (T3)
produces a higher grain yield of 4.39 t/ha and net income
(PHP 82,880), followed by T4, TS5, T2, and T1 with

condition was 120 N per hectare. Also, below this
recommended fertilizer would affect and decrease grain
yield over time, reducing its net income. Thus, the study
implied that under Carcar City conditions, applying
fertilizer at 120-60-60 NP205K20 was the optimum level
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of fertilization to increase its yield and income.

Table 3. Profitability analysis of Rice (Oryza sativa var.
NSIC Rc 222) production per hectare at varying levels of
nitrogen fertilizer application

. Total Net
QGrain Gross Variabl I
TREATMENT  Yieldt Income arable - ncome
ha'! PhPha'! Cost PhPha
PhPha! 1
Tl-
CONTROL 2.0l 60,300 33400 26,900,
T2-150-60-60  3.44ca 103,200 49,130 54,0704
T3-120-60-60  4.39, 131,200 48320 82,880,
T4-100-60-60  4.00 120,000 47,105 72,895
T5- 75-60-60  3.67¢ 110,100 43,780 66,320

Calculation of net income is based on the existing current
price of dried palay @ Php. 30 kg-!

4 CONCLUSIONS AND RECOMMENDATION

Agronomic characteristics, root morphology, and
rice yield and yield components differed among fertilizer
N kg/ha levels grown under Carcar City conditions.
Application of fertilizer at the rate of 120-60-60
NP205K20 is the most optimum fertilizer to be used for
NSIC Re 222 grown under Carcar city conditions.
Fertilizer rate of 120-60-60 NP205K20 gave the highest
net income (PHP 82,880), followed by T4, T5, T2, and
T1, with corresponding net income values of 72,895,
66,320, 54,070, and 26,900 pesos per hectare,
respectively. Therefore, it is recommended that the rate
of 120-60-60 NP205K20 is recommended for NSIC Rc
222 fertilization under Carcar City conditions for higher
yield and net income.

ACKNOWLEDGEMENT

The proponent of the study would heartily
acknowledge and thank the support of Carcar City
College for supporting this study. Moreover, the land
owner of the rice field, Moises Abellanosa, helped in the
accomplishment of this study.

REFERENCES

Balisacan, A. M., Pernia, E. M., & Asra, A. (2003).
Revisiting growth and poverty reduction in
Indonesia: what do subnational data show?.Bulletin
of Indonesian Economic Studies, 39(3), 329-351.

Cao, D., Wang, X., Luo, X., Liu, G., & Zheng, H. (2017,
April). Effects of polystyrene microplastics on the
fitness of earthworms in an agricultural soil. /n IOP

conference series: earth and environmental science
61(1), p. 012148). IOP Publishing.

Cakmak, 1. (2009). Enrichment of fertilizers with zinc:
An excellent investment for humanity and crop
production in India. Journal of trace elements in
medicine and biology, 23(4), 281-289.

Castells, E. (2008). Indirect effects of phenolics on plant
performance by altering nitrogen cycling: another
mechanism of plant—plant negative interactions. In
Allelopathy in sustainable agriculture and forestry
(pp. 137-156). Springer, New York, NY.

Changbin, H., Yong, Y., Decheng, W., Guanghui, W.,
Hongjian, W., & Shuangjie, G. (2016). Mechanical
characteristics of soil-root composite and its
influence factors in degenerated grassland. Nongye
Jixie Xuebao/Transactions of the Chinese Society of
Agricultural Machinery, 47(4).

Chen, Y., Olson, D. M., & Ruberson, J. R. (2010). Effects
of nitrogen fertilization on tritrophic interactions.
Arthropod-Plant Interactions, 4(2), 81-94.

Clark, S., & Curran, J. R. (2004). Parsing the WSJ using

CCG and log-linear models. In Proceedings of the
42nd Annual Meeting of the Association for
Computational Linguistics (ACL-04) (pp. 103-110).
Danying, W. A. N. G., Chang, Y., Chunmei, X., Zaiman,
W., Song, C., Guang, C., & Xiufu, Z. (2019). Soil
nitrogen distribution and plant nitrogen utilization in
direct-seeded rice in response to deep placement of
basal fertilizer-nitrogen. Rice Science, 26(6), 404-
415.

Eagle, A.J., Bird, J. A., Horwath, W. R., Linquist, B. A.,
Brouder, S. M., Hill, J. E., & van Kessel, C. (2000).
Rice yield and nitrogen utilization efficiency under
alternative straw management practices. Agronomy
Journal, 92(6), 1096-1103.

Fornara, D. A., & Tilman, D. (2008). Plant functional
composition influences rates of soil carbon and
nitrogen accumulation. Journal of Ecology, 96(2),
314-322.

Garnett, T., Conn, V., & Kaiser, B. N. (2009). Root based

approaches to improving nitrogen use efficiency in

plants. Plant, cell & environment, 32(9), 1272-1283.

Ghoneim, A. M., Gewaily, E. E., & Osman, M. M.

(2018). Effects of nitrogen levels on growth, yield

and nitrogen use efficiency of some newly released

Egyptian rice genotypes. Open agriculture, 3(1),
310-318.

Hirzel, J., Pedreros, A., & Cordero, K. (2011). Effect of
nitrogen rates and split nitrogen fertilization on grain
yield and its components in flooded rice. Chilean
Journal of Agricultural Research, 71(3), 437.

Liu, Y., Cui, J., Du, K., Tian, H., He, Z., Zhou, Q., ... &
Jin, Y. (2019). Efficient blue light-emitting diodes
based on quantum-confined bromide perovskite
nanostructures. Nature Photonics, 13(11), 760-764.

Ma, S. C., Li, F. M., Xu, B. C., & Huang, Z. B. (2010).

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

77

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



Journal of Agriculture and Technology Management (JATM) 25(1): 73-78 (January-June 2022)

Effect of lowering the root/shoot ratio by pruning
roots on water use efficiency and grain yield of
winter wheat. Field Crops Research, 115(2), 158-
164.

Meena, A. K., Meena, R. N., Choudhary, K., Devedee,
A. K., & Meena, K. (2021). Neem Coated Urea
(NCU), An Efficient Nitrogen Source for Paddy

Cultivation: A Review. Agricultural Reviews, 42(1).

Mendoza, J. H. (2008). The rice crisis in the Philippines.
Luz y Saber, 2(1), 1-1.

Nazareno, M. Reneeliza J., Ali J. and Jagadish, K. (2015).
Evaluating the yield potential of Green Super Rice
cultivars.

Nihorimbere, V., Ongena, M., Smargiassi, M., &
Thonart, P. (2011). Beneficial effect of the
rhizosphere microbial community for plant growth
and health. Biotechnology, Agronomy, Society and
Environment, 15 (2), 327-337.

Sugiyama, N., Izawa, T., Oikawa, T., & Shimamoto, K.
(2001). Light regulation of circadian clock-
controlled gene expression in rice. The Plant
Journal, 26(6), 607-615.

Tadesse, T., Tadesse, Z., Assega, H., & Abaychew, D.
(2019). Determination of Nitrogen and Phosphorous
Fertilizer Rates on Lowland Rice Production.
Results of Crop Improvement and Management
Research 2018.

Yadav, A. K., Gaurav, K., Kishor, R., & Suman, S. K.
(2017). Stabilization of alluvial soil for subgrade
using rice husk ash, sugarcane bagasse ash and cow
dung ash for rural roads. International Journal of
Pavement Research and Technology, 10(3), 254-
261.

Yuan, W., Peng, S., Cao, C., Virk, P., Xing, D., Zhang,
Y., .. & Laza, R. C. (2011). Agronomic
performance of rice breeding lines selected based on
plant traits or grain yield. Field Crops Research,
121(1), 168-174.

Yuan, S., Nie, L., Wang, F., Huang, J., & Peng, S. (2017).
Agronomic performance of inbred and hybrid rice
cultivars under simplified and reduced-input
practices. Field Crops Research, 210, 129-135

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

78

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



