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Adlay is considered an alternate staple food crop in the Philippines while napier
is a versatile multipurpose fodder crop. Effective intercropping and fertilization
strategies for the production of these crops could help address the problems on
food and feed supply. The objectives of the study were to 1) evaluate the growth and
yield of adlay with napier at various fertilization scheme; 2) determine the
appropriate intercropping and fertilization schemes for maximum adlay
production; 3) appraise the efficiency of intercropping scheme; and 4) assess the
profitability of intercropping adlay with napier at various fertilization scheme. The
study was laid out in split-plot with three intercropping scheme (C1=Monocrop
adlay, C2=Adlay with napier at 1:1 row ratio, and C3=Adlay with napier at 2:1 row
ratio) and five fertilization schemes (F0=Unfertilized, F1=120kg ha-1 N inorganic
fertilizer, F2=60kg ha-1 N inorganic fertilizer + 1t ha-1 chicken dung, F3=30kg ha-1 N
inorganic fertilizer + 1.5t ha-1 chicken dung, and F4=2t ha-1 chicken dung). Fertilization
scheme significantly affected the days to flowering and maturity, vegetative tillers,
plant height, number of productive and unproductive tillers, panicle length, herbage
and grain yields of adlay and also the tiller and herbage yield of napier as well as the
land equivalent and area time equivalent ratios. Fertilization with pure inorganic
fertilizer or with combinations of chicken dung had ROI of 1.31 to 1.44 per peso
invested.
Keywords: alternate staple, chicken dung, land equivalent ratio, versatile crop

Sustainable crop production is a must in order for humankind to survive.
However, such a vision is under threat by a number of factors that affect all the flora
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and fauna, especially in our country. Climate change, degradation of farmlands and
pests are just a few of the problems affecting crop production. There is a need to
come up with strategies in order to feed the exponentially growing population not
solely dependent upon the supply of staple crops such as rice and corn.
Right now, the observed impact of global warming such as flooding, drought,
rising temperature, heat waves, and extreme weather events have deleterious
effects on crops and livestock. Zhao et al (2017) reported that each degree-Celsius
increase in global mean temperature would reduce global yields of rice by 3.2%.
Thus, the vulnerable rice farming communities in the country and other developing
countries, are most at risk. The introduction of a climate-smart crop as an alternate
crop among rice farmers is therefore indispensable.
Adlay (
L.) is one of the crops that can possibly augment the
food and feed supply as it can withstand heavy rains and long dry spell (Loeffler
2012). It is also called Job's tears because of its characteristically teardrop-shaped
grains. A distant relative of maize, Adlay is utilized as food and consumed as a
cereal or ground into flour and used as an ingredient for baking, herbal teas,
medicines and soup. The grains can also be fermented and made into beer and
other beverages (Health benefits times.com 2016).
Adlay differs from rice as it can tolerate poor soil condition, grows well in sloping
areas and it is resilient to pests and diseases. It produces a large amount of
biomass that can be used as mulch to mitigate soil erosion on slopes, hence, it is a
suitable for sustainable agriculture. Mercado et al (2016) reported that the roots of
adlai can grow up to 3m into the subsoil which enables it to withstand dry spells.
Increasing farm productivity per unit area per unit time needs to be a part in the
goal of sustaining the food and feed requirements of humankind, moreover arable
lands have continually been decreasing due to conversion into non-agricultural
uses as well as soil degradation. Intercropping is one of these measures to
maximize the utilization of farmlands. It offers farmers the opportunity to engage in
nature's principle of diversity on their farms.
Farm productivity can be bolstered by using napier grass (elephant grass)
(
Schum.) as intercrop. According to Cook et al (2005), it is a
high yielding fodder crop with good palatability, and high nutrient content especially
when leaves are young, dark green and less than 1m tall. It is easy to establish and
is persistent, drought tolerant, suitable for cutting and very good for silage making.
According to Kafle and Balla (2008), broom grass and napier are most effective in
reinforcing the soil by providing a network of strong roots that increase the soil's
resistance to shear. Lemus and Lal (2005) included napier in the list of bioenergy
crops which can sequester carbon and offset fossil fuel. Hybrid napier sequestered
higher amounts of carbon when compared with hedge lucerne, fodder cowpea and
fodder maize (Sivakumar et al 2014).
The nutrient contents of farmlands continuously decline as a consequence of
crop removal, leaching, volatilization and soil erosion. It is then important to supply
the nutrient needs of the crops for better growth and development. However, the
kind, rate, method & timing of fertilizer application have to be considered for
sustained production. The use of organic fertilizer is a better choice over the
inorganic fertilizer as it does not degrade soil quality. Organic fertilizer increases
soil OM, improves soil structure and soil moisture holding capacity. Its use also
mitigates climate change as it reduces CO2 emission into the atmosphere (Lemus &
Lal 2005).
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Chicken dung is an organic fertilizer which has the potential in sustaining the
growth and development of crops. In fact, it is an effective fertilizer for the
production of napier-bajra hybrid grass based on the findings of Bandeswaran et al
(2013). Poultry manure was found efficient to increase carbon and nitrogen
contents in soils compared to rice straw and cow dung (Rahman 2014).
This study was conducted to 1) evaluate the growth and yield of adlay with
napier at various fertilization scheme, 2) determine the appropriate intercropping
and fertilization schemes for optimum adlay production, 3) appraise the efficiency
of intercropping scheme, and 4) assess the profitability of intercropping adlay with
napier at various fertilization scheme.

An experimental area of 2,500m2 at the Visayas State University was plowed
and harrowed twice after which furrows were made 100cm apart. A composite soil
sample was collected, air dried, pulverized, sieved and analyzed for soil pH
(potentiometer method at 1:2.5 soil-water ratio), % organic matter (Walkley and
Black method), total N (Kjeldhal method), available P (Bray No. 2) and exchangeable
K (1N NH4OAc) contents at the Central Analytical Services Laboratory,
PhilRootcrops, Visayas State University, Baybay City, Leyte, Philippines. The result
of the soil analysis was the basis for the determination of the recommended rate of
fertilizer application for adlay.
Final soil sampling was done right after harvesting by collecting samples from
each treatment plot. The samples were composited per treatment plot, mixed
thoroughly, processed, and then analyzed for the same soil parameters previously
mentioned.

The experimental area was laid out in a split-plot arranged in RCBD with three
main plots and five subplots replicated four times. The treatments were
intercropping scheme (C1=Monocrop Adlay, C2=Adlay intercropped with Napier at
1:1 row ratio and C3=Adlay intercropped with Napier at 2:1 row ratio) and fertilization
-1
-1
-1
scheme (F0=Unfertilized, F1=120kg ha N, F2=60kg ha N + 1t ha chicken dung,
-1
-1
-1
F3=30kg ha N + 1.5t ha chicken dung & F4=2t ha chicken dung).

The treatment plots designated for the intercropping of adlay with napier at 1:1
and 2:1 ratios were sown first with the incubated adlay seeds. The distance of
-1
planting was 100cm between rows and 50cm between hills with 5 seeds hill which
were thoroughly covered with soil. After 30 days, the napier canes were planted
vertically with one node buried in the soil in between rows of adlay at 50cm between
hills for the 1:1 ratio treatment. For the 2:1 ratio treatment, one row of napier spaced
50cm between hills for every two rows of adlay were planted vertically with one
node buried in the soil.
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The different levels of chicken dung treatments were prepared and applied
before sowing the adlay seeds. The F2, F3 and F4 treatment plots with 24m2 area each
were applied with 2.4kg plot-1, 3.6kg plot-1 and 4.8kg plot-1, respectively, by spreading
evenly in the furrows. On the other hand, the F1, F2 and F3 treatment plots with the
same area of the previous plots were applied with 156.5g plot-1, 78.25g plot-1 and
39.125g plot-1, respectively, in the furrows at planting while the remaining amount of
469.5g plot-1, 234.75g plot-1 and 117.375g plot-1, respectively, were applied 30 days
after planting using urea (46-0-0). The aforesaid fertilizer was covered with soil to
avoid direct contact with the planting material and reduce nutrient losses.
Both the napier monocrop and intercrop treatments were not fertilized with the
aforementioned organic and inorganic fertilizer materials.

Prior to sowing, the adlay seeds (cv. Dwarf) were soaked for eight hours. After
which, incubation was done for six hours by covering the seeds with a dried cloth.
Thinning was done one month after sowing by carefully removing the excess
plants leaving only two healthy seedlings hill-1.

Cuttings of napier (cv. Super Napier) with two nodes were prepared and placed
in a cool shady place a day prior to planting. They were planted in between rows of
adlay one month after adlay was planted. Hills with no observable live shoots
emerging from the planted canes were replanted immediately.

Weeding was performed after thinning all treatment plots. Removal of regrowth
and late emerging weeds was done manually until canopy closure.
Rat infestation was controlled by mixing 300g baits with 10g zinc phosphide
until infestation subsided. Likewise, leafhopper infestation was controlled by
spraying with Cypermethrin insecticide at 2tbsp per 16L of water twice a week until
infestation subsided.

Harvesting of adlay was done when 80% of the grains have turned brown by
cutting the stover using a sharp sickle leaving three nodes above the ground. The
harvested panicles were threshed and dried until 14% moisture content was
attained. Harvesting of napier was done 60 days after planting and 45 days
thereafter by cutting the tillers leaving one node from the ground using a sharp
sickle.
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The adlay agronomic characteristics gathered were days to emergence,
flowering and maturity; number of vegetative tillers and plant height (cm) while the
yield and yield components were number of productive and non-productive tillers
per hill, panicle length (cm), number and percent filled grains per panicle, number
and percent unfilled grains per panicle, moisture content of grains, weight of 1000g
seeds, herbage yield (t ha-1) and grain yield (t ha-1).
Number of tillers per hill and herbage yield (t ha-1) were gathered for napier.
Intercropping efficiency measures such as land equivalent ratio (LER) and area
time equivalent ratio (ATER) as well as cost and return analysis were also
determined.

This was done through the analysis of variance of split-plot in Randomized
Complete Block Design (RCBD) using STAR and SAS softwares. Significant
differences among treatment means were compared using Tukey's Honestly
Significant Difference (HSD) test.

Results of initial soil analysis revealed that the study area had a pH of 6.47, 0.52%
organic matter, 0.02% total nitrogen, 82.04mg kg-1 available phosphorus and 310mg
kg-1 exchangeable potassium (Table 1). These indicate that the soil was slightly
acidic with very low organic matter and nitrogen contents but with very high
amounts of available phosphorus and potassium based on the soil chemical data
interpretation of Landon (1991).
Final soil analysis showed a decrease in soil pH and available phosphorus and
an increase in organic matter, organic carbon and total nitrogen contents in all
treatment plots. The exchangeable potassium also increased in all treatment plots
after harvest, except in plots planted with adlay intercropped with napier at 1:1 row
ratio. The decrease in available phosphorus implies that its uptake by adlay and
napier was greater than the inherent amount in the soil. The findings showed the
potential of adlay for carbon sequestration as its herbage is not easily
decomposed. Greater root exudates and more crop residues in response to mineral
N fertilizer application were the dominant reasons why N fertilizer application
improved the soil organic carbon (Christopher and Lal 2007).
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Treatment
Initial
Intercropping Scheme
C1 = Monocrop Adlay
C2 = Adlay and Napier
at 1:1 ratio
C3 = Adlay and Napier
at 2:1 ratio
Fertilization Scheme
F0 = Unfertilized
F1 = 120kg N ha-1
F2 = 60kg N ha-1 + 1t
ha-1 chicken dung
F3 = 30kg N ha-1 + 1.5t
ha-1 chicken dung
F4 = 2t ha-1 chicken
dung
Mono-napier

pH
(1:2.5)

SOM
(%)

SOC
(%)

Total N
(%)

Avail. P
(mg kg-1)

Exch. K
(mg kg-1)

6.47

0.592

0.30

0.017

82.040

310.00

6.24
6.26

1.16
1.19

0.58
0.60

0.10
0.10

10.80
10.64

365.43
307.88

6.23

1.17

0.59

0.10

11.94

354.61

6.16
6.26
6.27

1.15
1.19
1.18

0.58
0.59
0.59

0.11
0.09
0.10

10.77
10.93
11.19

333.52
339.19
353.08

6.27

1.17

0.59

0.10

11.13

341.33

6.27

1.20

0.60

0.11

11.60

346.11

6.21

1.25

0.63

0.09

9.13

316.24

Source: Central Analytical Services Laboratory, PhilRootcrops, Visayas State University, Visca, Baybay City, Leyte, Philippines

Results revealed that the different intercropping scheme did not significantly
influence the emergence of seedlings , flowering, maturity, vegetative tillers and
height of adlay (Table 2). This implies that the genetic makeup or the environmental
conditions had far more influence on the aforementioned parameters than the
napier intercrop. Coles (2013) noted that adlay seeds germinated in 5 to 7 days after
sowing under favorable conditions. However, Luceño (2017) observed that adlay
germinated in 13 to 17 days after sowing during dry season planting and flowered at
198 days after sowing. Mostales and Aradilla (2016) observed that Dwarf adlay
flowered at 102 days after sowing.
The fertilization scheme did not significantly influence the emergence of
seedlings but significantly affected the flowering and maturity of adlay. The plants
-1
applied with 120kg ha N were the earliest to flower and mature, followed by those
-1
-1
-1
-1
applied with 60kg ha N + 1t ha of chicken dung and 30kg ha N + 1.5t ha of chicken
-1
dung. The plants applied with 2t ha chicken dung were the latest to flower and
mature among fertilizer-treated plants. However, unfertilized adlay flowered and
matured the latest. The results imply that high N rates hastened the flowering which
conforms to the findings of Torred (2017). However, Salvador Sr (2016) and Torred
(2017) found no significant effect of fertilization on the maturity of adlay.
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Days to
Treatments

Emergence

Flowering

Maturity

Vegetative
Tillers
Hill-1

115.6
114.6

181.1
181.5

12.2
11.8

232.2
221.8

115.5

181.6

11.8

222.8

ns
2.98

ns
1.49

ns
7.25

ns
7.92

123.8a
108.8d
111.3cd

188.1a
176.3c
177.2bc

8.3c
13.5a
13.5a

208.8b
240.8a
236.9a

113.7c

180.3b

14.0a

230.2a

118.5b
**

185.1a
**

10.4b
**

211.4b
**

Intercropping Scheme
C1 = Monocrop Adlay
10.3
C2 = Adlay and Napier
10.4
at 1:1 ratio
C3 = Adlay and Napier
10.5
at 2:1 ratio
F-test
ns
CVa (%)
7.21
Fertilization Scheme
F0 = Unfertilized
10.1
F1 = 120kg ha-1 N
10.7
F2 = 60kg ha-1 N + 1t ha-1
10.1
chicken dung
F3 = 30kg ha-1 N + 1.5t ha-1
10.8
chicken dung
F4 = 2t ha-1 chicken dung
10.3
F-test
ns
Intercropping x Fertilization Schemes
F-test
ns
CVb (%)

8.34

Plant
Height
(cm)

ns

ns

ns

ns

3.08

1.54

14.91

6.51

Means within a column and treatment with the same letter and those without letters are not significantly different at 5% level of
significance based on Tukey's HSD test.
ns = not significant

** = highly significant

Likewise, the different fertilization schemes significantly influenced the
production of vegetative tillers and plant height especially those applied with
nitrogen fertilizers with or without application of chicken dung. On the contrary,
-1
plants applied with 2t ha chicken dung and the unfertilized ones had fewer tillers
and were shorter than the N fertilized plants. According to Liu et al (2011), the
application of nitrogen enhances the production of tillers in plants as it increases
the cytokinin content within tiller nodes and enhances the germination of the tiller
primordium. On the other hand, the significant increase in plant height can be
attributed to the high amounts of nitrogen applied which is essential in the
formation of chlorophyll (Mas 2013) to effect more production of photosynthates
needed for growth.
No interaction effect between intercropping and fertilization schemes was
observed implying that the said treatments acted independently and did not affect
the aforementioned agronomic parameters.
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Table 3 shows no significant effect of intercropping schemes on the number of
tillers per hill, panicle length and number of filled grains except unfilled grains. This
indicates that the napier intercrop had no adverse effect on the said parameters.
However, higher number of unfilled grains were noted in adlay and napier at 1:1 ratio
than the rest of the treatments. The greater number of unfilled grains per panicle of
adlay intercropped with napier at 1:1 row ratio suggests that the more crowded the
area, the more number of unfilled grains per panicle have developed. Triburcio
(2015) reported comparable number of productive tillers among cultivars tested
while Aradilla (2018) mentioned no significant differences in panicle length of six
adlay cultivars grown under adverse conditions in Bukidnon.

Treatments
Intercropping Scheme
C1 = Monocrop Adlay
C2 = Adlay and Napier
at 1:1 ratio
C3 = Adlay and Napier
at 2:1 ratio
F-test
CVa (%)

NonProductive
productive
Tillers
Tillers

Panicle
Length
(cm)

Filled
Grains

Unfilled
Grains

16.8
16.2

1.2
1.4

44.0
43.2

114.6
116.4

30.4b
36.3a

16.2

1.2

42.6

103.2

29.9b

ns
9.21

ns
35.71

ns
9.49

ns
20.57

**
14.27

0.9bc
2.3a
1.5ab

39.1b
51.0a
43.0b

104.3
116.5
111.4

32.5
37.1
30.4

1.0bc

41.9b

100.7

29.7

0.7c
**

41.3b
**

123.9
ns

31.4
ns

ns
17.50

ns
8.98

ns
19.37

ns
21.75

Fertilization Scheme
F0 = Unfertilized
13.3c
-1
F1 = 120kg ha N
20.3a
-1
-1
F2 = 60kg ha N + 1t ha
18.1ab
chicken dung
F3 = 30kg ha-1 N + 1.5t ha-1
17.0b
chicken dung
F4 = 2t ha-1 chicken dung
13.4c
F-test
**
Intercropping x Fertilization Schemes
F-test
ns
CVb (%)
11.74

Means within a column and treatment with the same letter and those without letters are not significantly different at 5% level of
significance based on Tukey's HSD test.
ns = not significant

** = highly significant

On the contrary, the fertilization scheme significantly affected the development
of productive and non-productive tillers and panicle length. Plots applied with
120kg ha-1 N inorganic fertilizer produced the highest number of productive and
non-productive tillers and longest panicle compared to the other treatments. But
the unfertilized plants and those applied solely with chicken dung had the least
tillers and shortest panicles. This indicates that tiller production and panicle length
can be enhanced by nitrogen fertilizer application. The findings corroborated the
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observation of Salvador (2016) that the number of productive tillers of adlay
increased with application of fertilizer. Perlas and Batanes (2014) also reported
that the panicle length of fertilized adlay was 84% longer than the unfertilized
plants.
Results also showed that the fertilization schemes did not significantly
influence the number of filled and unfilled grains per panicle which ranged from 101
to 124 and 30 to 37 pieces per panicle, respectively. The application of 2t ha-1
chicken dung and 120kg ha-1 N resulted in slightly more filled and unfilled grains,
respectively, compared to the other treatments. In contrast, Torred (2017) reported
significant influence of fertilization on the number of grains per panicle. Mendoza et
al (2015) obtained 14 unfilled grains per panicle out of the 201 to 285 filled grains
per panicle of adlay.
As indicated in Table 4, the intercropping scheme did not influence the grain
moisture content, weight of 1000 seeds, herbage yield and grain yield. Such results
indicate that the napier intercrop did not adversely affect the said parameters.
Omblero (2012) recorded no variation in moisture content but observed significant
differences in herbage among adlay varieties tested. Torred (2017) found no
significant difference among adlay varieties in their weight of 1000 seeds.

Treatments
Intercropping Scheme
C1 = Monocrop Adlay
C2 = Adlay and Napier
at 1:1 ratio
C3 = Adlay and Napier
at 2:1 ratio
F-test
CVa (%)
Fertilization Scheme
F0 = Unfertilized
F1 = 120kg ha-1 N
F2 = 60kg ha-1 N + 1t ha-1 chicken
dung
F3 = 30kg ha-1 N + 1.5t ha-1
chicken dung
F4 = 2t ha-1 chicken dung
F-test
Intercropping x Fertilization Schemes
F-test
CVb (%)

Moisture
Weight (g) of
Content (%) at
1000 seeds
Harvest

Yield (t ha-1)
Herbage

Grain

16.4
16.4

90.2
92.7

26.610
25.470

1.509
1.513

16.8

90.0

26.980

1.351

ns
5.23

ns
12.21

ns
10.17

ns
20.28

17.4
16.0
16.0

80.8
93.8
96.6

23.367b
25.933ab
28.433ab

0.938b
1.909a
1.664a

16.2

96.0

30.133a

1.657a

17.0
*

87.5
*

23.900b
*

1.119b
**

ns

ns

ns

ns

7.91

14.94

6.34

27.77

Means within a column and treatment with the same letter and those without letters are not significantly different at 5% level of
significance based on Tukey's HSD test.
ns = not significant

* = significant

** = highly significant
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Among fertilization schemes, the results revealed a significant influence on the
moisture content, weight of 1000 seeds, herbage yield and grain yield. However,
when tested using Tukey's test to determine their differences, no significant
differences existed on the moisture content and weight of 1000 seeds. This could
be attributed to the conservative nature of Tukey's test. Torred (2017) reported a
significant difference in seed weight between fertilized and unfertilized adlay
plants.
Results showed that the application of 25% nitrogenous inorganic fertilizer and
1.5t ha-1 chicken dung produced significantly heavier herbage yield (30.133t ha-1)
comparable to ½ of N ha-1 and 1t ha-1 of chicken dung (28.433t ha-1) and the full
recommended rate of N (25.933t ha-1). Lowest herbage yield was observed from
plants applied with 2t ha-1 of chicken dung (23.900t ha-1) which was at par with
unfertilized plants (23.367t ha-1). The results indicated that the inherent nitrogen
content of the soil was insufficient such that addition of inorganic nitrogen source
and chicken dung significantly enhanced adlay herbage production. Mas (2013)
stated that nitrogen is a component of chlorophyll such that more photosynthates
will be allocated for herbage production.
Plants applied with inorganic fertilizer either solely or in combination with
chicken dung produced significantly heavier grains than the control plants and
those applied with 2t ha-1 chicken dung. The findings implied that 2t ha-1 chicken
dung was not enough to supply the nutrient needs of the plants. The result
conforms to the findings of Salvador (2016) and Torred (2017) that inorganic
fertilization resulted in higher yield than organic fertilization. Perlas and Batanes
(2014), on the other hand, recorded heaviest grains in plants fertilized with 50%
inorganic and 50% organic fertilizers.
Although the fertilization scheme significantly affected the above-mentioned
parameters, these did not result in significant interaction with the intercropping
scheme indicating the independent effect of fertilization on said parameters.

Statistical analysis showed no significant influence of intercropping scheme
on the number of tillers and herbage yield of napier as an intercrop to adlay (Table
5). This indicates that the effect of adlay on said parameters is the same in each
intercropping scheme. However, such results are inconclusive as the error df was
not adequate for a valid test of significance.
The fertilization scheme also had no significant influence on the number of
tillers per hill and herbage yield of napier at first harvest but had significant effect at
nd
-1
2 harvest. The unfertilized napier and those with 2t ha chicken dung significantly
produced more tillers per hill and heavier herbage yield compared to the other
treatments due to lesser shading. However, tiller number and herbage yield were
much lower than that of monoculture napier indicating the effect of adlay shading
on napier. The shaded napier plants in between rows of adlay with inorganic
fertilizer treatments either applied solely or in combination with chicken dung did
rd
not survive until the 3 harvest. According to Antony (2016), for every 25 percent
increase in shade level, there is 10 percent reduction in tiller number that developed
in hybrid napier while Francis (2004) noted napier as a full sunlight species that can
still produce under partial shade but does not withstand complete shade under a
dense tree canopy.
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No interaction effect was noted on said parameters showing that the
independent variables acted independently in this aspect.

Tillers hill-1
Treatments

1st harvest

Intercropping Scheme
C1 = Monocrop Adlay
C2 = Adlay and Napier at
2.45
1:1 ratio
C3 = Adlay and Napier at
2.41
2:1 ratio
F-test¤
CVa (%)
22.16
Fertilization Scheme
F0 = Unfertilized
2.80
F1 = 120kg ha-1 N
2.29
F2 = 60kg ha-1 N + 1t ha-1
2.38
chicken dung
F3 = 30kg ha-1 N + 1.5t ha-1
1.94
chicken dung
F4 = 2t ha-1 chicken dung
2.73
F-test
ns
Intercropping x Fertilization Schemes
F-test
ns
CVb (%)
12.50
Napier monoculture
4.55

2nd harvest

Herbage yield (t ha-1)
1st harvest
2nd harvest
60 DAP
45 DAC

2.32

5.093

1.774

2.23

2.826

0.959

24.34

35.18

3.28a
1.83b
1.69b

4.771
4.377
4.134

3.409a
0.155b
0.492b

1.74b

3.009

0.749b

2.83a
**

3.507
ns

2.028a
**

ns
12.38
8.80

ns
19.61
8.723

ns
23.06
13.735

17.82

Means within a column and treatment with the same letter and those without letters are not significantly different at 1% level of
significance based on Tukey's HSD test.
ns = not significant
¤

** = highly significant

DAP = Days after planting

DAC = Days after cutting

Error (a) df is not adequate for a valid test of significance

The land equivalent ratio (LER) did not vary significantly as influenced by
intercropping scheme and its interaction with fertilization scheme (Table 6).
Although not significantly different from each other, the results showed slightly
higher LER was obtained by intercropping adlay with napier at 1:1 row ratio. This can
be attributed to the higher population of napier intercrop in the 1:1 than in the 2:1
row ratios. According to Gliessman (2014), when LER is lower than one, the
intercropping negatively affects the growth and yield of crops grown in mixtures.
The unfertilized plants had the highest LER of 1.62 which means that the
other treatments need 1.62 hectares to produce the same yield of a hectare of said
-1
treatment although not significantly different with those applied with 120kg ha N
-1
and 2t ha chicken dung with LER of 1.12 and 1.13, respectively. Such higher

66

value was attributed to higher napier yields in unfertilized treatments compared to
the fertilized ones. The result suggests that intercropping adlay with napier even
without fertilization is more advantageous.

Treatments
Intercropping Scheme
C1 = Monocrop Adlay
C2 = Adlay and Napier
at 1:1 ratio
C3 = Adlay and Napier
at 2:1 ratio
F-test¤
CVa (%)
Fertilization Scheme
F0 = Unfertilized
F1 = 120kg ha-1 N
F2 = 60kg ha-1 N + 1t ha-1
chicken dung
F3 = 30kg ha-1 N + 1.5t ha-1
chicken dung
F4 = 2t ha-1 chicken dung
F-test
Intercropping x Fertilization Schemes
F-test
CVb (%)

LER

ATER

1.43

1.26

1.17

1.06

10.53

10.88

1.62a
1.12ab
1.08b

1.77a
1.03ab
0.98ab

1.04b

0.95b

1.13ab

1.08ab

*
ns
11.57

*
ns
14.06

Means within a column and treatment with the same letter and those without letters are not significantly different at 5% level of
significance based on Tukey's HSD test.
ns = not significant

* = significant

¤

Error (a) df is not adequate for a valid test of significance

Significant interaction between intercropping and fertilization schemes was
not noted implying their independent influence on the LER.

Statistical analysis revealed that the area time equivalent ratio (ATER) did not
differ significantly among intercropping schemes (Table 6). A slightly higher ATER
was observed in adlay intercropped with napier at 1:1 row ratio than at 2:1 ratio due
to the higher population of napier plants in the former ratio than the latter.
A significantly higher ATER value of 1.77 was obtained in the unfertilized
treatment as compared to the fertilized treatments. Such a higher value can be
attributed to the higher yields of napier in the unfertilized treatment due to lesser
shading by the adlay plants. Unlike those of the fertilized plots, the sprouting of the
napier plants after the first cutting was affected by the heavy shading caused by
densier adlay growth.
Significant interaction effect between intercropping and fertilization schemes
was absent which connotes their independent influence on ATER.
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Table 7 reveals that adlay production was not affected by the intercropping
scheme but was influenced by fertilization scheme. Interaction between
intercropping and fertilization schemes was not observed in all parameters
measured.

Treat
ments

Adlay Grain
Yield
(t ha-1)

Napier
Fresh
Herbage
Yield
(t ha-1)

Gross
Return
(PHP ha-1)1

Product
ion cost
(PHP
ha-1)

75,426
80,822
70,366
ns
20.97

33,449
38,447
32,796
-

41,977
42,375
37,570
ns
38.97

1.21
1.08
1.12
ns
16.53

51,001b
97,734a
85,518a
84,719a
58,718b
**

28,973
40,072
37,324
34,585
33,532
-

22,027c
57,662a
48,194ab
50,134a
25,187bc
**

0.76b
1.44a
1.31ab
1.43a
0.74b
**

ns
50.21

ns
18.39

Intercropping Scheme
C1
1.509
C2
1.513
6.867
C3
1.351
3.785
F-test
ns
ns
CVa (%)
20.28
24.27
Fertilization Scheme
F0
0.938b
8.179a
a
F1
1.909
4.533b
F2
1.664a
4.626b
a
F3
1.657
3.758b
b
F4
1.119
5.535b
F-test
**
**
Intercropping x Fertilization Schemes
F-test
ns
ns
CVb (%)
27.77
20.18

ns
27.01

-

Net Return
(PHP ha-1)

Return on
Invest
ment

Means within a column and treatment with the same letter and those without letters are not significantly different at 5% level of
significance based on Tukey's HSD test.
ns = not significant
1

** = highly significant
-1

-1

Calculated by multiplying the adlay grain yield by PHP50kg and napier fresh herbage yield by PHP0.75kg as pick up price set
by Phil. Carabao Center, VSU, Baybay City.

Adlay applied with 120kg ha-1 N inorganic fertilizer had the highest gross return,
net return and return on investment although it was not significant to the other
inorganic fertilizer treatments but was significantly different to the unfertilized and
2t ha-1 chicken dung treatments. The results imply that the application of 30kg ha-1N
+ 1.5t ha-1 chicken dung is the most appropriate fertilization scheme for adlay
production as it had a lesser production cost as compared with the treatment
applied with 120kg ha-1 N which had comparable profit with an ROI of 1.43 and
1.44, respectively. Mendoza et al (2015) reported a return on investments of 0.77,
1.16 and 1.36 for Pulot, Gulian, and Ginampay varieties, respectively.
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1.The different intercropping schemes did not significantly influence the growth and
-1
yield of adlay and napier grass intercrop. However, the application of 30kg ha N
-1
-1
inorganic fertilizer + 1.5t ha chicken dung resulted in an optimum yield of 1.657t ha .
2. Intercropping efficiency with higher N fertilization scheme is not promising.
-1

3. Comparable higher return on investment with those applied with 120kg ha N
inorganic fertilizer, yet lower production cost can be obtained from plants applied
-1
-1
with 30kg ha N inorganic fertilizer + 1.5t ha chicken dung.
4. Application of 30kg ha-1 N + 1.5t ha-1 chicken dung is recommended especially in
areas with an abundant supply of the organic fertilizer.
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