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ABSTRACT

A randomized complete block design (RCBD) in 3 × 5 × 3 factorial experiment was conducted to 
determine the growth and yield performance of 
different distances of planting and varied levels of verm
in Pikalawag, Sultan Naga Dimaporo, Lanao Del Norte from February 2017 to November 2017. There were 3 
treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 
panicle, number of panicles stem
the following particular characteristics: (1) days to maturity were at 193 to 203 days, (2) plant height from 30 
days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
each adlay plant, (4) number of productiv
cm, (6) number of panicle stem
(8) weight of 1000 grains ranged from 88 to 101 g, (9) yield of adlay p
show that the vermicast applied to adlay were within the range of values for organic fertilizers specified on the 
Philippine National Standards set at 5
combinations exhibited no significant differences (P>0.05) and therefore the different distances and varied 
levels of vermicast did not affect the growth development and yield of 
in all treatments also exhibited
significant differences (P<0.05). The adoption of adlay and proper technology by using the proper distance like 
75 cm x 40 cm and application of 2.45 kg plot
or better could be highly recommended to ensure efficient resource utilization, restore soil fertility and reduce 
productive costs.  Consequently, this could provide greater financial stability for small farmers and m
farming system more sustainable and suitable particularly for labor 
much input, the farmers could save money from unnecessary purchase of inputs like fertilizers and pesticides. 
Having adlay in farms not only
Likewise, a demo farm should be constructed to allow an on
similar study could be conducted in other places by using different
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ABSTRACT 

A randomized complete block design (RCBD) in 3 × 5 × 3 factorial experiment was conducted to 
determine the growth and yield performance of 
different distances of planting and varied levels of verm
in Pikalawag, Sultan Naga Dimaporo, Lanao Del Norte from February 2017 to November 2017. There were 3 
treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 
panicle, number of panicles stem

ing particular characteristics: (1) days to maturity were at 193 to 203 days, (2) plant height from 30 
days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
each adlay plant, (4) number of productiv
cm, (6) number of panicle stem
(8) weight of 1000 grains ranged from 88 to 101 g, (9) yield of adlay p
show that the vermicast applied to adlay were within the range of values for organic fertilizers specified on the 
Philippine National Standards set at 5
combinations exhibited no significant differences (P>0.05) and therefore the different distances and varied 
levels of vermicast did not affect the growth development and yield of 
in all treatments also exhibited
significant differences (P<0.05). The adoption of adlay and proper technology by using the proper distance like 
75 cm x 40 cm and application of 2.45 kg plot
or better could be highly recommended to ensure efficient resource utilization, restore soil fertility and reduce 
productive costs.  Consequently, this could provide greater financial stability for small farmers and m
farming system more sustainable and suitable particularly for labor 
much input, the farmers could save money from unnecessary purchase of inputs like fertilizers and pesticides. 
Having adlay in farms not only
Likewise, a demo farm should be constructed to allow an on
similar study could be conducted in other places by using different
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A randomized complete block design (RCBD) in 3 × 5 × 3 factorial experiment was conducted to 
determine the growth and yield performance of 
different distances of planting and varied levels of verm
in Pikalawag, Sultan Naga Dimaporo, Lanao Del Norte from February 2017 to November 2017. There were 3 
treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 
panicle, number of panicles stem-1, number of grains panicle

ing particular characteristics: (1) days to maturity were at 193 to 203 days, (2) plant height from 30 
days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
each adlay plant, (4) number of productiv
cm, (6) number of panicle stem-1 ranged from 8 to 11, (7) number of grains panicle
(8) weight of 1000 grains ranged from 88 to 101 g, (9) yield of adlay p
show that the vermicast applied to adlay were within the range of values for organic fertilizers specified on the 
Philippine National Standards set at 5
combinations exhibited no significant differences (P>0.05) and therefore the different distances and varied 
levels of vermicast did not affect the growth development and yield of 
in all treatments also exhibited no significant differences (P>0.05) but the yield in tons showed highly 
significant differences (P<0.05). The adoption of adlay and proper technology by using the proper distance like 
75 cm x 40 cm and application of 2.45 kg plot
or better could be highly recommended to ensure efficient resource utilization, restore soil fertility and reduce 
productive costs.  Consequently, this could provide greater financial stability for small farmers and m
farming system more sustainable and suitable particularly for labor 
much input, the farmers could save money from unnecessary purchase of inputs like fertilizers and pesticides. 
Having adlay in farms not only serve as staple substitute but an extra income and a source of health benefits.  
Likewise, a demo farm should be constructed to allow an on
similar study could be conducted in other places by using different
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A randomized complete block design (RCBD) in 3 × 5 × 3 factorial experiment was conducted to 
determine the growth and yield performance of Coix lacryma
different distances of planting and varied levels of verm
in Pikalawag, Sultan Naga Dimaporo, Lanao Del Norte from February 2017 to November 2017. There were 3 
treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 

, number of grains panicle
ing particular characteristics: (1) days to maturity were at 193 to 203 days, (2) plant height from 30 

days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
each adlay plant, (4) number of productive tillers ranged from 5 to 9, (5) length of panicle ranged from 11 to 16 

ranged from 8 to 11, (7) number of grains panicle
(8) weight of 1000 grains ranged from 88 to 101 g, (9) yield of adlay p
show that the vermicast applied to adlay were within the range of values for organic fertilizers specified on the 
Philippine National Standards set at 5-10% total NPK and a moisture content of 10
combinations exhibited no significant differences (P>0.05) and therefore the different distances and varied 
levels of vermicast did not affect the growth development and yield of 

no significant differences (P>0.05) but the yield in tons showed highly 
significant differences (P<0.05). The adoption of adlay and proper technology by using the proper distance like 
75 cm x 40 cm and application of 2.45 kg plot-1 or 40 bags ha
or better could be highly recommended to ensure efficient resource utilization, restore soil fertility and reduce 
productive costs.  Consequently, this could provide greater financial stability for small farmers and m
farming system more sustainable and suitable particularly for labor 
much input, the farmers could save money from unnecessary purchase of inputs like fertilizers and pesticides. 

serve as staple substitute but an extra income and a source of health benefits.  
Likewise, a demo farm should be constructed to allow an on
similar study could be conducted in other places by using different
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A randomized complete block design (RCBD) in 3 × 5 × 3 factorial experiment was conducted to 

Coix lacryma-jobi 
different distances of planting and varied levels of vermicast and fertilizer application in the demonstration farm 
in Pikalawag, Sultan Naga Dimaporo, Lanao Del Norte from February 2017 to November 2017. There were 3 
treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 

, number of grains panicle-1, weight of 1000 grains, 
ing particular characteristics: (1) days to maturity were at 193 to 203 days, (2) plant height from 30 

days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
e tillers ranged from 5 to 9, (5) length of panicle ranged from 11 to 16 

ranged from 8 to 11, (7) number of grains panicle
(8) weight of 1000 grains ranged from 88 to 101 g, (9) yield of adlay p
show that the vermicast applied to adlay were within the range of values for organic fertilizers specified on the 

10% total NPK and a moisture content of 10
combinations exhibited no significant differences (P>0.05) and therefore the different distances and varied 
levels of vermicast did not affect the growth development and yield of 

no significant differences (P>0.05) but the yield in tons showed highly 
significant differences (P<0.05). The adoption of adlay and proper technology by using the proper distance like 

or 40 bags ha-1 of verm
or better could be highly recommended to ensure efficient resource utilization, restore soil fertility and reduce 
productive costs.  Consequently, this could provide greater financial stability for small farmers and m
farming system more sustainable and suitable particularly for labor 
much input, the farmers could save money from unnecessary purchase of inputs like fertilizers and pesticides. 

serve as staple substitute but an extra income and a source of health benefits.  
Likewise, a demo farm should be constructed to allow an on-site learning hub for the farmers. Furthermore, 
similar study could be conducted in other places by using different 
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A randomized complete block design (RCBD) in 3 × 5 × 3 factorial experiment was conducted to 
jobi L. and its sustainability in terms of the 

icast and fertilizer application in the demonstration farm 
in Pikalawag, Sultan Naga Dimaporo, Lanao Del Norte from February 2017 to November 2017. There were 3 
treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 

, weight of 1000 grains, 
ing particular characteristics: (1) days to maturity were at 193 to 203 days, (2) plant height from 30 

days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
e tillers ranged from 5 to 9, (5) length of panicle ranged from 11 to 16 

ranged from 8 to 11, (7) number of grains panicle
(8) weight of 1000 grains ranged from 88 to 101 g, (9) yield of adlay plot-1 ranged from 3 to 4 t ha
show that the vermicast applied to adlay were within the range of values for organic fertilizers specified on the 

10% total NPK and a moisture content of 10
combinations exhibited no significant differences (P>0.05) and therefore the different distances and varied 
levels of vermicast did not affect the growth development and yield of C. lacryma

no significant differences (P>0.05) but the yield in tons showed highly 
significant differences (P<0.05). The adoption of adlay and proper technology by using the proper distance like 

of vermicast (D1L5) which yielded the highest 
or better could be highly recommended to ensure efficient resource utilization, restore soil fertility and reduce 
productive costs.  Consequently, this could provide greater financial stability for small farmers and m
farming system more sustainable and suitable particularly for labor – intensive.  Since adlay did not require 
much input, the farmers could save money from unnecessary purchase of inputs like fertilizers and pesticides. 

serve as staple substitute but an extra income and a source of health benefits.  
site learning hub for the farmers. Furthermore, 
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A randomized complete block design (RCBD) in 3 × 5 × 3 factorial experiment was conducted to 
L. and its sustainability in terms of the 

icast and fertilizer application in the demonstration farm 
in Pikalawag, Sultan Naga Dimaporo, Lanao Del Norte from February 2017 to November 2017. There were 3 
treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 

, weight of 1000 grains, and grain yield
ing particular characteristics: (1) days to maturity were at 193 to 203 days, (2) plant height from 30 

days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
e tillers ranged from 5 to 9, (5) length of panicle ranged from 11 to 16 

ranged from 8 to 11, (7) number of grains panicle-1 ranged of 14 to 19 grains, 
ranged from 3 to 4 t ha

show that the vermicast applied to adlay were within the range of values for organic fertilizers specified on the 
10% total NPK and a moisture content of 10-35%.  

combinations exhibited no significant differences (P>0.05) and therefore the different distances and varied 
C. lacryma-jobi L. The 1000 dried adlay 

no significant differences (P>0.05) but the yield in tons showed highly 
significant differences (P<0.05). The adoption of adlay and proper technology by using the proper distance like 

icast (D1L5) which yielded the highest 
or better could be highly recommended to ensure efficient resource utilization, restore soil fertility and reduce 
productive costs.  Consequently, this could provide greater financial stability for small farmers and m

intensive.  Since adlay did not require 
much input, the farmers could save money from unnecessary purchase of inputs like fertilizers and pesticides. 
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treatments tested in factor A and 4 treatments in factor B in 15 treatment combinations with 3 replicates. Data 
gathered were days to maturity, plant height, number of vegetative tillers, number of productive tillers, length of 
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days of sowing until 90 days ranged from 104 to 130 cm, (3) number of vegetative tillers ranged from 6 to 9 for 
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ranged from 3 to 4 t ha-1. This result 
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application to Coix lacryma-jobi L to compare the effect under different environmental conditions.  Copyright 
© WJAERD, all rights reserved. 

 
Keywords: Coix lacryma-jobi L., vermicast, growth and yield performance 
 
 
INTRODUCTION 
 

Most of the Filipinos face the price hike of the staple food today.  The Philippines must not face this 
problem since the Philippines is an agricultural country.  Rice is the primary staple of the country yet the 
Phiippines is not rice self-sufficient.  Basically, Filipinos are eating too much rice and, at the same time, are 
wasting too much rice.  It is known that every Filipino wastes about two tablespoons of cooked rice daily which 
is equivalent to PhP 6.2B or the consumption of 2.6M Filipinos a year that could already feed thousands of 
hungry mouths (Abellon, 2013).  

Apparently, one discovery was done on September 2010, a crop that resembles and tastes like rice, and 
was abundant in the country since the ancient times but was not known for its capability as an alternative staple 
food–the C. lacryma-jobi L. or adlay or Job’s tears.  It is grown in South Asia mainly by the natives of various 
ethnic groups of Mongolian origin.  The North-eastern region of India is a center of variability of the genus, 
Coix.  The edible grain (known as adlay or adlai in the Philippines) has been under cultivation in India for some 
3000-4000 years.  The plant was being grown in the remote past as a minor cereal or fodder and grown 
extensively by the farmers in North-eastern India (Hore and Rathi, 2007).  To provide solutions in addressing 
issue of food security, one of the initiatives that the government is undertaking is the promotion and utilization 
of indigenous and naturally abundant crop such as adlay, which can be alternative to the Filipino staples, rice 
and corn.  Adlay has high production in the highlands and it even tolerates low pH.  It can be grown even in 
barren lands.  The crop grows well in sloping areas, tolerates water logging, and it is pest-resistant.  

Job’s tears is commonly known as Coix, which originated from India and now is endemic to South East 
Asia region such as China, Japan, the Philippines, Burma, and Thailand.  Their seeds have been used to make a 
variety of products.  The mature seeds after de-hulling and cleaning are boiled and eaten with cooked rice.  The 
pounded flour is sometimes also mixed with water and taken as such as cooling drink like barely or flour water 
(Kutschera and Krasaekoopt, 2012).  It is used as traditional medicine and supplementary medical food in 
China.   The seed coat is removed and the seeds are consumed whole in Thailand.  The seeds are also boiled 
with water to produce beverage product, which is available in the market as an alternative healthy food.  The 
beneficial effects of Job’s tears are reducing liver fat accumulation, protecting from tumor stimulating 
compounds, protecting against viral infection, reducing allergic reaction, reducing coronary artery disease and 
arthrosclerosis and reducing osteoporosis (Chang, et al., 2003; Hung and Chang, 2003; Chun, et al., 2004; Yu, et 
al., 2011).  In addition, Job’s tear grain can be polished and milled as flour and used as food ingredients in many 
kinds of products.  Application of this flour in bakery products is also of interest.  Due to the lack of gluten, 
dough made from Job’s tear flour will not be raised.  A good mixture in bakery products is 70% wheat flour and 
30% Job’s tear flour.  Many studies reported the use of Job’s tear flour in cookies and bread (Chawakorn, 2006; 
Cheappensuk, 2006; Reungkajorn, et al., 2007), and in butter cake (Kutschera, 2011).  The root and seed of Coix 
are very versatile and they can also be used as folk medicines. People take Job’s tears for hay fever, high 
cholesterol, cancer, obesity, and respiratory tract infections.  Many scholars have reported its bioactive 
compounds that has anti-tumor, hypoglycemic, antihypertensive, and anti-virus pharmacological activity (Bao, 
et al., 2005;Lu, et al., 2011). 

Yields vary as to strains cultivated in different countries: yield of unhusked grains in Philippine Islands 
is about 3.5 t ha-1; in Sri Lanka, 2.1 t ha-1.  Adlay is extensively cultivated in Philippine Islands, Indochina, 
Thailand, Burma and Sri Lanka, and is used as an auxiliary food crop, especially as a Job’s tears is available in 
the substitute for rice.  It does not enter international trade, although it is used locally in large quantities (Kumar, 
et al., 2014).  The yield of Coix is not determined by one single factor but by the product of three factors: 1000-
grain weight, grain number, and effective panicles (Yao, et al., 2013).   

The evaluation of the phytonutrients in adlay showed that the average total vitamin E content is 37.38 
mg kg-1 (Bhandari, et al., 2012).  Two major components of vitamin E were γ-tocopherol (14.76 mg kg-1) and γ-
tocotrienol (14.18 mg kg-1), corresponding to 39.5 and 37.9% of the total vitamin E content, respectively.  
Tested varieties exhibited squalene content ranging from 31.23 to 55.00 mg kg-1, with an average of 41.24 mg 
kg-1.  The contents of the phytosterols: campesterol, stigmasterol, and β-sitosterol were 80.43, 131.1, and 313.38 
mg kg-1, respectively.  Of the 6 detected fatty acids, the major fatty acids were oleic (46.3%) and linoleic acids 
(37.4%).  Seed squalene content exhibited high correlationship with phytosterols, but not with tocopherols.  
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Among the tested varieties, variety Yulmu 1 showed a relatively higher proportion of phytonutrients, suggesting 
its potential as a gene source for further breeding. 

Job’s tear has long been used in traditional Chinese medicine and as a nourishing cereal 
(Chaisiricharoenkul, et al., 2011).  It is added in soups and broths in the form of flour or whole grain.  In Japan 
and Thailand, a non-dairy drink from market as an alternative health food.  Animal and human clinical trials 
demonstrated that the consumption of dehulled flour and seed of Job’s tear can improve lipid metabolism, 
thereby decreasing the risk of heart diseases.  In addition, dehulled flour and seed of adlay could reduce liver fat 
accumulation and protect from tumor stimulating compounds (Chang, et al., 2003).  Some bioactive compounds 
in Job’s tear, especially coixenolide, inhibited tumors, prevented cancer and protected against viral infection. 

In support of the extension agenda and programs 2011-2016, the Department of Agriculture (DA) 
through the Agricultural Training Institute (ATI) promotes the production of adlay not only in Mindanao but 
throughout the country.  However, local farmers are reluctant to try growing adlay in their farms since the crop 
is not yet familiar to them and they are afraid that it is not acceptable to the members of their family and to the 
population of Sultan Naga Dimaporo, Lanao del Norte.  Adlay is a newly introduced crop and has not been 
subjected to much research.  This research work would pave the way for the adoption and acceptance of adlay as 
alternative source of food in Sultan Naga Dimaporo, Lanao del Norte, Philippines.  In addition, this study 
focused on comparing which of the varying levels of vermicast would give the best result in terms of growth and 
yield of adlay planted at different distances and could determine some physico-chemical properties of the soil 
that might affect the yield performance of adlay.  This study assumed that the socio-demographic, economic, 
and political and institutional factors and the physico-chemical characteristics of soil had no significant 
relationship on the sustainability of adlay as alternative source of staple food in Sultan Naga Dimaporo, Lanao 
del Norte, Philippines.  

This research work is intended to look for alternative source of staple food so that the government 
should no longer import rice from other countries in times of food crisis.  Although adlay is abundantly growing 
in some parts of the country like in Bukidnon and Zamboanga Peninsula, it has not been introduced to most of 
the Filipinos.  It is just recently that adlay has been the subject of R&D program of the Department of 
Agriculture-Bureau of Agricultural Research because of its potential as food, feed and medicine sources.  
Underutilized plant species such as adlay has been found to ameliorate environmental sustainability and 
combating land degradation and food security issue.  The different products of adlay are utilized as indigenous 
source of medicine, animal fodder and food for indigenous people.  Adlay can diversify vulnerable livelihood by 
providing better opportunities for improvement in family income (Freiberger, et al., 2005). Job's tear is 
considered to be a good substitute for rice.  Rather, it isconsidered to be more wholesome by virtue of its higher 
fat and protein content.  It can be used in preparation of any food item that is usually made from rice with same 
degree of palatability.  Milling and baking trials in Philippines showed that its flour is suitable for baking 
purposes when mixed with wheat.  The fruits are used in medicine either as tincture or as decoction for catarrhal 
infection of the air passage and inflammation of the urinary passage.  The foliage may be used as fodder for 
cattle, horses and elephants. It can also be turned into silage (Dua, et al., 2009).  Despite the bio-potentials of 
adlay and its production, this study centered its scope on gathering perceptions on the adoption of adlay as 
alternative source of staple food in Sultan Naga Dimaporo, Lanao del Norte.  Further, it also described the 
utilization of vermicast as source of organic fertilizer in the production of adlay as conducted in Sultan Naga 
Dimaporo, Lanao del Norte, Mindanao, Philippines. 

 
MATERIALS AND METHODS 
 
The study area 

The experimental demo farm was established in Pikalawag, Sultan Naga Dimaporo, Lanao del Norte, 
Mindanao, Philippines.  This area was chosen because the farm is suitable for field study. 
 
Duration of the study 

This study was conducted from Febraury to November 2017 at the specified demo farm in Pikalawag, 
Sultan Naga Dimaporo, Lanao del Norte.  This was the time allotted for field experiment that kept away the 
undesirable effects of Northeast moonsoon wind that usually commenced in the middle part of December.  
Proper timing for adlay harvest, by this allotted planting period, could minimize losses of grains.  
 
The vermicast 

Vermicast was produced from three different substrate materials such as carabao manure, goat manure 
and cow manure.  The vermi bed was constructed near the experimental area having three compartments to 
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accommodate the three substrate materials and to avoid mixtures of the different vermicast during application to 
the field prior to planting. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Figure 1.  Location of the study area in Pikalawag, Sultan Naga Dimaporo, Lanao del Norte Philippines. 

 
Experimental design and land preparation 

An area was laid in 3 × 5 × 3 factorial experiment in Randomized Complete Block Design (RCBD).  
There were 3 distances of planting tested in Factor A while 5 levels of vermcast were tested in Factor B.  There 
were 15 treatment combinations and were replicated 3 times.  

The area was prepared thoroughly by plowing and harrowing three times through the use of Carabao.  
Each operation was done with an interval of one week.  The soil was pulverized to allow the weeds to 
decompose and to allow the weed seeds to germinate for easy eradication.  Field layout followed after the last 
harrowing operation. 
 
Preparation and application of vermicast 

Different levels of vermicast were weighed a day before sowing the seeds.  Weighing was done by the 
use of a Ohaus digital weighing scale to be accurate in the desired amount to be used.  This was prepared 
according to treatment plot-1 to be studied.  Each weighed vermicast was placed in plastic bags with proper label 
to avoid mistakes in application.  Application of vermicast was done basally one day before sowing the seeds 
 
Sowing and thinning 

Seeds of adlay were soaked in tap water for 4 h prior to planting to assure higher percentage of seed 
germination in the field.  Planting was done in one day at the rate of 3 seeds hill-1 at a distance specified in the 
study.  Depth of planting was done 2 times the size of the seed (Bautista, 1994). 

Thinning was done 2 wk after planting.  Non-vigorous seedlings were pulled out leaving 2 vigorous 
seedlings hill-1.  This was done late in the afternoon when the temperature is cool. 
 
Weeding and cultivation 

Hand weeding at the same time cultivation with the use of trowel was performed on the 15th and 30th 
days after sowing.  This operation was done to eradicate the weeds that competed with the adlay plants. 
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Control of pests and diseases
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seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 
study.  Botanical insecticides were applied if there are plenty of pests present at
 
Harvesting and postharvest operations

Harvesting was done when the grains of the panicle will be about 80% brown in color.  The stems were 
cut leaving at least three nodes from the ground level to facilitate ratooning.  Grains were sep
panicle by foot threshing and/or smashing the panicles inside the sack.  Threshed grains were cleaned, 
winnowed and dried under the sun to approximately 14% moisture content prior to storage.
 
Data gathering 
  
number of vegetative tillers, number of productive tillers, length of panicle, number of panicles stem
of grains panicle
 
RESULTS AND DISCUSSION
 
Days to maturity

Days to maturity of adlay ranged from 193 to 203 days, and hence, a mean difference of 10 days only, 
as observed in Plot D2L1 without vermicast applied hectare
applied per hectare
earlier than in plots without vermicast applied.  In fact, it only incurred a mean difference of only 7 days. 
However, no significant difference (P>0.05) was observe
that application of vermicast might influence the maturity of adlay, and therefore, a better option to prevent 
some adverse impacts of climatic vari
maturity of adlay lengthened with the increasing levels of vermicast Burnette (2012).  The grain filling of adlay 
takes another two months from days to flower to mature.  The stalk
mature.  Alamag (2012) reported significant differences days to maturity of three varieties.  Rinos (2012) 
observed that rows distances significantly influenced the days to maturity of adlay.  Casite (2012) and Am
Oblero (2012) found non

Analysis of variance showed highly significant differences (P>0.01) on days to maturity of plants with 
varying levels of vermicast and different distan
observed.  This implies that the levels of vermicast improved the growth performance of the poor quality seeds 
of adlay.  Similar finding was reported by Vallador (1998) in rice exposed to accele
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seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 
study.  Botanical insecticides were applied if there are plenty of pests present at

Harvesting and postharvest operations
Harvesting was done when the grains of the panicle will be about 80% brown in color.  The stems were 

cut leaving at least three nodes from the ground level to facilitate ratooning.  Grains were sep
panicle by foot threshing and/or smashing the panicles inside the sack.  Threshed grains were cleaned, 
winnowed and dried under the sun to approximately 14% moisture content prior to storage.

Data gathering for a
 Data on various agronomic characteristics of adlay included: days to maturity, plant height,

number of vegetative tillers, number of productive tillers, length of panicle, number of panicles stem
of grains panicle-1, weight of 1000 grains, and grain yield. 

RESULTS AND DISCUSSION

Days to maturity 
Days to maturity of adlay ranged from 193 to 203 days, and hence, a mean difference of 10 days only, 

as observed in Plot D2L1 without vermicast applied hectare
applied per hectare (Figure 2)
earlier than in plots without vermicast applied.  In fact, it only incurred a mean difference of only 7 days. 
However, no significant difference (P>0.05) was observe
that application of vermicast might influence the maturity of adlay, and therefore, a better option to prevent 
some adverse impacts of climatic vari
maturity of adlay lengthened with the increasing levels of vermicast Burnette (2012).  The grain filling of adlay 
takes another two months from days to flower to mature.  The stalk
mature.  Alamag (2012) reported significant differences days to maturity of three varieties.  Rinos (2012) 
observed that rows distances significantly influenced the days to maturity of adlay.  Casite (2012) and Am
Oblero (2012) found non

Analysis of variance showed highly significant differences (P>0.01) on days to maturity of plants with 
varying levels of vermicast and different distan
observed.  This implies that the levels of vermicast improved the growth performance of the poor quality seeds 
of adlay.  Similar finding was reported by Vallador (1998) in rice exposed to accele

2.  Number of days to maturity of adlay planted in Barangay Pikalawag, Sultan Naga Dimaporo, Lanao 
 

 
Plant height 

In terms of plant height from 30 days of sowing until 90 days, the height ranged
(Figure 3A and B).  This was particularly observed in Plot D1L4 and in Plot D3L5 with 30 and 40 bags of 
vermicast applied per hectare, respectively.  A mean difference of 26 cm was observed, and might be due to 
differences in the amount of vermicast appl
rainfall.  The difference observed among the heights of adlay in various treatments is significant (P<0.05), and 
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Control of pests and diseases 
Ecosystem Analysis (AESA)

seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 
study.  Botanical insecticides were applied if there are plenty of pests present at

Harvesting and postharvest operations
Harvesting was done when the grains of the panicle will be about 80% brown in color.  The stems were 

cut leaving at least three nodes from the ground level to facilitate ratooning.  Grains were sep
panicle by foot threshing and/or smashing the panicles inside the sack.  Threshed grains were cleaned, 
winnowed and dried under the sun to approximately 14% moisture content prior to storage.

for agronomic characteristics
Data on various agronomic characteristics of adlay included: days to maturity, plant height,

number of vegetative tillers, number of productive tillers, length of panicle, number of panicles stem
, weight of 1000 grains, and grain yield. 

RESULTS AND DISCUSSION

Days to maturity of adlay ranged from 193 to 203 days, and hence, a mean difference of 10 days only, 
as observed in Plot D2L1 without vermicast applied hectare

(Figure 2).  As observed, adlay planted in plots with vermicast applied relatively matured 
earlier than in plots without vermicast applied.  In fact, it only incurred a mean difference of only 7 days. 
However, no significant difference (P>0.05) was observe
that application of vermicast might influence the maturity of adlay, and therefore, a better option to prevent 
some adverse impacts of climatic variability especially before the onset of strong winds during amihan.  Days of 
maturity of adlay lengthened with the increasing levels of vermicast Burnette (2012).  The grain filling of adlay 
takes another two months from days to flower to mature.  The stalk
mature.  Alamag (2012) reported significant differences days to maturity of three varieties.  Rinos (2012) 
observed that rows distances significantly influenced the days to maturity of adlay.  Casite (2012) and Am
Oblero (2012) found non-significant differences on days to maturity of the three adlay varieties.

Analysis of variance showed highly significant differences (P>0.01) on days to maturity of plants with 
varying levels of vermicast and different distan
observed.  This implies that the levels of vermicast improved the growth performance of the poor quality seeds 
of adlay.  Similar finding was reported by Vallador (1998) in rice exposed to accele

Number of days to maturity of adlay planted in Barangay Pikalawag, Sultan Naga Dimaporo, Lanao 

In terms of plant height from 30 days of sowing until 90 days, the height ranged
).  This was particularly observed in Plot D1L4 and in Plot D3L5 with 30 and 40 bags of 

vermicast applied per hectare, respectively.  A mean difference of 26 cm was observed, and might be due to 
differences in the amount of vermicast appl
rainfall.  The difference observed among the heights of adlay in various treatments is significant (P<0.05), and 
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Ecosystem Analysis (AESA) was employed every week starting a week after emergence of 
seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 
study.  Botanical insecticides were applied if there are plenty of pests present at

Harvesting and postharvest operations 
Harvesting was done when the grains of the panicle will be about 80% brown in color.  The stems were 

cut leaving at least three nodes from the ground level to facilitate ratooning.  Grains were sep
panicle by foot threshing and/or smashing the panicles inside the sack.  Threshed grains were cleaned, 
winnowed and dried under the sun to approximately 14% moisture content prior to storage.

gronomic characteristics
Data on various agronomic characteristics of adlay included: days to maturity, plant height,

number of vegetative tillers, number of productive tillers, length of panicle, number of panicles stem
, weight of 1000 grains, and grain yield. 

RESULTS AND DISCUSSION 

Days to maturity of adlay ranged from 193 to 203 days, and hence, a mean difference of 10 days only, 
as observed in Plot D2L1 without vermicast applied hectare

.  As observed, adlay planted in plots with vermicast applied relatively matured 
earlier than in plots without vermicast applied.  In fact, it only incurred a mean difference of only 7 days. 
However, no significant difference (P>0.05) was observe
that application of vermicast might influence the maturity of adlay, and therefore, a better option to prevent 

ability especially before the onset of strong winds during amihan.  Days of 
maturity of adlay lengthened with the increasing levels of vermicast Burnette (2012).  The grain filling of adlay 
takes another two months from days to flower to mature.  The stalk
mature.  Alamag (2012) reported significant differences days to maturity of three varieties.  Rinos (2012) 
observed that rows distances significantly influenced the days to maturity of adlay.  Casite (2012) and Am

significant differences on days to maturity of the three adlay varieties.
Analysis of variance showed highly significant differences (P>0.01) on days to maturity of plants with 

varying levels of vermicast and different distances of planting, however there is no significant interaction 
observed.  This implies that the levels of vermicast improved the growth performance of the poor quality seeds 
of adlay.  Similar finding was reported by Vallador (1998) in rice exposed to accele

Number of days to maturity of adlay planted in Barangay Pikalawag, Sultan Naga Dimaporo, Lanao 

In terms of plant height from 30 days of sowing until 90 days, the height ranged
).  This was particularly observed in Plot D1L4 and in Plot D3L5 with 30 and 40 bags of 

vermicast applied per hectare, respectively.  A mean difference of 26 cm was observed, and might be due to 
differences in the amount of vermicast applied, and also, some factors like soil and water, temperature and 
rainfall.  The difference observed among the heights of adlay in various treatments is significant (P<0.05), and 
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was employed every week starting a week after emergence of 
seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 
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was employed every week starting a week after emergence of 
seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 

tacking the plants.

Harvesting was done when the grains of the panicle will be about 80% brown in color.  The stems were 
cut leaving at least three nodes from the ground level to facilitate ratooning.  Grains were sep
panicle by foot threshing and/or smashing the panicles inside the sack.  Threshed grains were cleaned, 
winnowed and dried under the sun to approximately 14% moisture content prior to storage. 
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number of vegetative tillers, number of productive tillers, length of panicle, number of panicles stem

Days to maturity of adlay ranged from 193 to 203 days, and hence, a mean difference of 10 days only, 
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.  As observed, adlay planted in plots with vermicast applied relatively matured 
earlier than in plots without vermicast applied.  In fact, it only incurred a mean difference of only 7 days. 
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begins to dry when most of the seeds were 
mature.  Alamag (2012) reported significant differences days to maturity of three varieties.  Rinos (2012) 
observed that rows distances significantly influenced the days to maturity of adlay.  Casite (2012) and Am

significant differences on days to maturity of the three adlay varieties. 
Analysis of variance showed highly significant differences (P>0.01) on days to maturity of plants with 

ces of planting, however there is no significant interaction 
observed.  This implies that the levels of vermicast improved the growth performance of the poor quality seeds 
of adlay.  Similar finding was reported by Vallador (1998) in rice exposed to accelerated aging condition.
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was employed every week starting a week after emergence of 
seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 

tacking the plants. 

Harvesting was done when the grains of the panicle will be about 80% brown in color.  The stems were 
cut leaving at least three nodes from the ground level to facilitate ratooning.  Grains were separated from the 
panicle by foot threshing and/or smashing the panicles inside the sack.  Threshed grains were cleaned, 

Data on various agronomic characteristics of adlay included: days to maturity, plant height,
number of vegetative tillers, number of productive tillers, length of panicle, number of panicles stem-1, number 

Days to maturity of adlay ranged from 193 to 203 days, and hence, a mean difference of 10 days only, 
lot D3L2 with 10 bags of vermica

.  As observed, adlay planted in plots with vermicast applied relatively matured 
earlier than in plots without vermicast applied.  In fact, it only incurred a mean difference of only 7 days. 

.  The results would implies  
that application of vermicast might influence the maturity of adlay, and therefore, a better option to prevent 

ability especially before the onset of strong winds during amihan.  Days of 
maturity of adlay lengthened with the increasing levels of vermicast Burnette (2012).  The grain filling of adlay 

begins to dry when most of the seeds were 
mature.  Alamag (2012) reported significant differences days to maturity of three varieties.  Rinos (2012) 
observed that rows distances significantly influenced the days to maturity of adlay.  Casite (2012) and Amor and 

 
Analysis of variance showed highly significant differences (P>0.01) on days to maturity of plants with 

ces of planting, however there is no significant interaction 
observed.  This implies that the levels of vermicast improved the growth performance of the poor quality seeds 

rated aging condition. 

Number of days to maturity of adlay planted in Barangay Pikalawag, Sultan Naga Dimaporo, Lanao 

from 104 to 130 c
).  This was particularly observed in Plot D1L4 and in Plot D3L5 with 30 and 40 bags of 

vermicast applied per hectare, respectively.  A mean difference of 26 cm was observed, and might be due to 
ied, and also, some factors like soil and water, temperature and 

rainfall.  The difference observed among the heights of adlay in various treatments is significant (P<0.05), and 

                                                                                
                                                                        

5 

was employed every week starting a week after emergence of 
seedlings.  Counting of pests and natural enemies present in plants were recorded throughout the duration of the 

Harvesting was done when the grains of the panicle will be about 80% brown in color.  The stems were 
arated from the 

panicle by foot threshing and/or smashing the panicles inside the sack.  Threshed grains were cleaned, 

Data on various agronomic characteristics of adlay included: days to maturity, plant height, 
, number 

Days to maturity of adlay ranged from 193 to 203 days, and hence, a mean difference of 10 days only, 
lot D3L2 with 10 bags of vermicast 

.  As observed, adlay planted in plots with vermicast applied relatively matured 
earlier than in plots without vermicast applied.  In fact, it only incurred a mean difference of only 7 days.  

.  The results would implies  
that application of vermicast might influence the maturity of adlay, and therefore, a better option to prevent 

ability especially before the onset of strong winds during amihan.  Days of 
maturity of adlay lengthened with the increasing levels of vermicast Burnette (2012).  The grain filling of adlay 

begins to dry when most of the seeds were 
mature.  Alamag (2012) reported significant differences days to maturity of three varieties.  Rinos (2012) 

or and 

Analysis of variance showed highly significant differences (P>0.01) on days to maturity of plants with 
ces of planting, however there is no significant interaction 

observed.  This implies that the levels of vermicast improved the growth performance of the poor quality seeds 

Number of days to maturity of adlay planted in Barangay Pikalawag, Sultan Naga Dimaporo, Lanao 

from 104 to 130 cm 
).  This was particularly observed in Plot D1L4 and in Plot D3L5 with 30 and 40 bags of 

vermicast applied per hectare, respectively.  A mean difference of 26 cm was observed, and might be due to 
ied, and also, some factors like soil and water, temperature and 

rainfall.  The difference observed among the heights of adlay in various treatments is significant (P<0.05), and 

                                                                                
                                                                        



World Journal of Agricultural Economics and Rural Development 
Vol.4, No.1, March 2019, pp. 1
Available online at 

 

this difference might be due to some environmental factors affecting the heigh
60 and 90 days after sowing and at maturity showed a highly significant.  Plants applied with different levels of 
vermicast are significantly different which indicates that the vermicast applied is greatly influenced th
of adlay.  The result was concurred by the findings of Moraditochaee, et al. (2012) and Wajid, et al. (2007) on 
corn, Ali, et al. (2011) and Kandil, et al. (2011) on wheat crop, Achakzai (2012) on pea, Aminifard, et al. (2012) 
on paprika pepper, H
observed significant increase of plant height.

Adlay plant with the different distance of planting applied with the varied levels of vermicast at the 
distance of 75 c
mean of 136.16 cm followed by (D2L4) at a distance of 75 cm × 60 cm applied with 1.84 kg plot
with the mean of 129.64 cm.  The shortest was exhibite
planted with the distance of 75 cm × 40 cm with 2.45 kg plot

The analysis of variance (Table 5) proves that plant height of adlay plant at the differe
planting and applied with varied levels of vermicast exhibited significant (P>0.05) result among the sources of 
variation, and this differences might be due to some environmental factors affecting the height of the plant. 
 

 

 
Figure 3.  
plant height (cm) of adlay in 30, 60 and 90 days after sowing in the different treatments (B), Mean plant height 
(cm) of adlay in 30, 60 and 90 days after sowing in D1L1 to D1L5 treatments (C), Mean plant height (cm) of 
adlay in 30, 60 and 90 days aft
in 30, 60 and 90 days after sowing in D3L1 to D3L5 treatments

Number of vegetative tillers 
The number of vegetative tillers ranged from 6 to 9 tille

particularly observed in plots without the application of vermicast, and in plots with varied amounts of 
vermicast applied.  There is a significant difference (P<0.05) incurred among the treatments, and that the 
difference in the num
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this difference might be due to some environmental factors affecting the heigh
60 and 90 days after sowing and at maturity showed a highly significant.  Plants applied with different levels of 
vermicast are significantly different which indicates that the vermicast applied is greatly influenced th
of adlay.  The result was concurred by the findings of Moraditochaee, et al. (2012) and Wajid, et al. (2007) on 
corn, Ali, et al. (2011) and Kandil, et al. (2011) on wheat crop, Achakzai (2012) on pea, Aminifard, et al. (2012) 
on paprika pepper, Hussain, et al. (2006), on bread wheat and Togay, et al. (2005) on many legumes crop which 
observed significant increase of plant height.

Adlay plant with the different distance of planting applied with the varied levels of vermicast at the 
distance of 75 cm × 80 cm applied with 2.45 kg plot
mean of 136.16 cm followed by (D2L4) at a distance of 75 cm × 60 cm applied with 1.84 kg plot
with the mean of 129.64 cm.  The shortest was exhibite
planted with the distance of 75 cm × 40 cm with 2.45 kg plot
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bags of vermicast applied.  However, different levels of vermicast significantly affected the production of tillers.  
As noted, the number of vegetative tillers increases as applied with varied levels of vermicast.  This could be 
attributed the fact that the highest application of vermicast affect the con
plants.  Highest number of tillers was observed in (D3L5) with the mean of 9.40, with the distance of 75 cm × 

of vermicast, followed with (D3L3) with the mean of 9.30, with the distance 
of 75 cm x 80 cm and the lowest number of tillers was (D1L1) control with the mean of 6.02, with the distance 
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