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Abstract 
 
Indigenous microorganism (IMO) 7 is an organic fertilizer produced from a 
series of fermentation to make the nutrients more available to plants.            
This study was conducted to determine the effects of IMO 7 on the growth and 
yield of sweet corn „Sugar King F1‟ variety–peanut intercropping system in 
Aurora, Zamboanga del Sur, Philippines. The study was laid out using          
four treatments with four replicates. The data were analyzed using the     
General Linear Model ANOVA, and treatment differences were determined 
using Tukey‟s test or HSD in IBM SPSS version 21. Results showed 
significant growth and yield increase in sweet corn and peanut with the 
application of IMO 7. Treatment 4 (15 tons of IMO 7 per ha.) produced the 
highest plant height in sweet corn and peanut. Ear height was highest, and 
tassel and silk formation came earlier in sweet corn with Treatment 4.        
Yield components and projected yield of sweet corn and peanut also increased 
significantly with Treatment 4. Results suggest that IMO 7 at a total of           
30 tons per hectare is suitable for the sweet corn-peanut intercropping system 
in Aurora, Zamboanga del Sur. 
  
Keywords: ear, fertilizer, height, silk, tassel  
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Introduction  
 

Farmers always claim failure every time they harvest the crop 
due to climate change and land degradation (Laube et al., 2012).              
The common problems encountered by the farmers are low production, 
high cost of inputs, low soil fertility, leaching, and the occurrence                 
of pests and diseases. Hence, the majority of the farmers are still 
struggling with poverty. Only a few farmers can adopt the latest 
technologies which will augment the production and income                     
(Muchena & Hilhorst, 2000; Veisi et al., 2017). 

As mentioned by Kashyap et al. (2017) and Carvalho (2006),      
the use of synthetic fertilizer and hybridization improved the crop 
production and chemical pesticides control pests and diseases. Poor 
farmers can also adopt the said technologies with the aid of 
cooperatives, rural banks, and other institutions offering credit services 
but the result is a minimal return on investment.  

Another problem that needs immediate attention, as stated by 
Edwards (2013) is the residual effects of synthetic chemicals. 
Agriculture products with pesticide residues can harm the consumer‟s 
health (Damalas & Eleftherohorinos, 2011). Not only human beings but 
also the useful microorganisms and other beneficial insects will be 
impaired too (Altieri 2018, 1999). Chemical compounds from pesticides 
survive in the environment for a more extended period (Girard, 2013). 
The continuous use of pesticides also aggravates global warming and 
climate change (Tilman et al., 2001; Richardson et al., 2017). 

Ecological balance is essential for crop production (Don et al., 
2012). It is vital to feed the soil microorganisms to feed the crops 
(Treonis et al., 2010). The application of indigenous microorganisms can 
be the best option for the farmers as an alternative to commercial 
fertilizers (Kumar & Gopal, 2015) because it converts nutrients into a 
usable form in a natural way without altering the normal functions of the 
environment (Connor et al., 2011; Altieri, 2018). 
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Higher crop production can also be achieved through good 
practices and management in farming (Mariano et al., 2012). 
Intercropping of cereals and legumes is a good practice in agriculture 
(Lithourgidis et al., 2011; Rusinamhodzi et al., 2012) because it controls 
weed infestation, minimize the occurrence of insect pests and diseases, 
and improve the farmer‟s income as well (Eskandari et al., 2009; Mutegi 
et al., 2018). 

Corn–peanut intercropping system has been proven effective by 
the studies of Su et al. (2005) and Galera (1999), because of its higher 
land equivalent ratio (Belel et al., 2014). In the study of Jiao et al. 
(2008), sweet-corn peanut intercropping system at 2-row maize and 4-
row peanut pattern showed higher land equivalent ratio.  

Sweet corn is one of the most important vegetables in the world 
because of its high demand and cash value (Rubatzky & Yamaguchi, 
2012). It is propagated from seeds, and it grows well at an optimum 
temperature range of 21 C to 32 C. It thrives in a well-fertilized and 
well-drained soil (Sharma, 2011). Sweet corn yields can be increased if 
planted together with peanut.  The land equivalent ratio also increased 
which means that there is a greater advantage of the sweet corn-legume 
intercropping system compared to monocropping (Crookston & Hill, 
1979; Seran & Brintha, 2010; Yong et al., 2017). 

Indigenous microorganisms (IMO) are used primarily to improve 
the soil fertility that is ideal for farming and to prevent plant diseases 
(Singh et al., 2011; Chaparro et al., 2012). Indigenous microorganisms 
are applied to the soil to make the nutrients available to the plants as 
practiced in natural farming (Kumar & Gopal, 2015). In organic 
agriculture, they nurture the soil, and the soil nurtures the plant through 
the action of indigenous microorganisms (Mendoza & Villegas, 2015). 

In this study, the effects of the different rates of indigenous 
microorganisms (IMO) 7 on the growth and yield of sweet corn–peanut 
intercropping system in Aurora, Zamboanga del Sur has been 
investigated. The results of this study would serve as a guide for farmers 
in the area who want to engage in the organic production of sweet corn 
with peanut as intercrop. 
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Materials and Methods 
 
Time and place of the study 

This study was conducted at the crop science experimental area 
of the Zamboanga del Sur Provincial Government College, Aurora, 
Zamboanga del Sur from December 21, 2017 to March 2018 covering 
73 days for sweet corn (Zea mays L.) and 90 days for peanut       
(Arachis hypogaea L.). 

Experimental design and treatments 
This study was carried out in Randomized Complete Block 

Design (RCBD) with four treatments and four replicates. The treatments 
were as follows: 

 
T1  - Sweet corn   + peanut (no fertilization) 
T2  - Sweet corn   + peanut (9 tons + 9 tons IMO 7) 
T3  - Sweet corn   + peanut (12 tons + 12 tons IMO 7) 
T4  - Sweet corn   + peanut (15 tons + 15 tons IMO 7) 

 
Statistical analysis 

The General Linear Model ANOVA and Tukey‟s or HSD test 
were the statistical tools for multiple comparisons.  Statistical analysis is 
carried out through the IBM SPSS version 21. 

 
Land preparation 

The area was prepared by plowing and harrowing the field two 
times using the animal-drawn plow for two weeks interval to destroy the 
weeds and to incorporate plant residues. This preparation is also done to 
minimize the rapid emergence of weeds and obtained fine tilt. A total of 
264 square meters were used as the experimental area, excluding the 
buffer zones. 
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Preparation of seeds 

Hybrid sweet corn (Z. mays) variety “Sugar King F1” and peanut 
(A. hypogaea) seeds were procured from reputable suppliers in Pagadian 
City, Zamboanga del Sur. The seeds were planted directly to the 
experimental area. 

Furrowing and planting 
Furrows were prepared at one meter apart. The seeds of       

sweet corn were planted at the rate of one seed per hill at a distance of 
25 cm between plants. Peanut was planted in between rows of corn at a 
distance of 30 cm with the rate of one seed per hill. 

 
Preparation of Indigenous Microorganisms (IMO) 

The methods adopted from the Nature Farming Technology 
System (Catholic Relief Services, 2008) were carried out to prepare    
the IMO. The methods were used as the standard for the formulations   
of IMO 7 as organic fertilizer. 

 
Preparation of IMO 1  

One and a half kg (1½ kg) of rice was cooked for 30 min. and 
then placed in the basin for one hour to cool it down. After cooling, the 
rice was placed in a bamboo pole. The cooked rice was not tampered to 
facilitate the growth of indigenous microorganisms. After putting the 
rice in the bamboo pole, it was covered with cellophane and then tied 
with twine. The bamboo with rice was buried in the Indigofera farm for 
five days. Harvesting of IMO 1 was done five days after burying.             
A whitish color of molds/spores in the rice was observed during harvest 
indicating that the fermentation of IMO 1 was successful. 

 
Preparation of IMO 2 

One kg (1.0 kg) of IMO 1 was placed in the basin then added 
with 1.0 kg of molasses. The two ingredients were mixed using the   
bare hands then placed in the bamboo pole and allowed to ferment for    
seven days.  After seven days, IMO 2 was strained, and the concoction 
was placed in a clean container. 
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Preparation of IMO 3 

One liter of IMO 2 was mixed in 10.0 l of water and stirred 
thoroughly. The solution was poured gradually into the rice bran and 
mixed using a spade. The mixture was covered with a canvass for three 
days to undergo anaerobic fermentation. After three days, the whitish 
molds were visible in the rice bran indicating that the process for IMO 3 
was successful. 

 
Preparation of IMO 4 

A 40 ml of FPJ (Fermented Plant Juice) and 40 ml of FAA    
(Fish Amino Acid) were mixed into two liters of water. The canvass   
was removed in the IMO 3, and the solution was sprinkled evenly in the 
IMO 3 to cool it down. Two sacks or 100 kg of chicken dung were 
placed and mixed in the IMO 3. After mixing with a spade, the materials 
were covered with a canvass for one day. 

 
Preparation of IMO 5 

A 40 ml FPJ and 40 ml FAA were mixed into 2.0 l of water.   
The IMO 4 was opened then sprinkled with two-liter solution to cool it 
down. Two sacks of top soils and IMO 4 were mixed thoroughly with a 
spade then covered with a canvass for one day. 

 
Preparation of IMO 6 

A 40 ml FPJ and 40 ml FAA were mixed into 2.0 l of water.    
The IMO 5 was sprinkled with the solution to cool it down. The two sacks 
of CRH (Carbonized Rice Hull) were mixed into the IMO 5 using a   
spade then covered with a canvass for one day. 

 
Preparation of IMO 7 

A 40 ml FPJ and 40 ml FAA were mixed into 2.0 l of water.   
The canvass in the IMO 6 was removed and the 2.0 l solution of FPJ and 
FAA was sprinkled evenly on the surface. The two sacks vermicompost 
were mixed into IMO 6 with a spade and then covered with a canvass for 
one day. A day after, IMO 7 was applied in the field as organic fertilizer. 
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Application of IMO 7 
 The recommended rates of IMO 7 were applied in the 
experimental plots three days before planting as the basal application.  
No side-dressing was done. The rates of IMO 7 per plot for a particular 
treatment were as follows: Treatment 1 (no fertilization), Treatment 2 
(16.9 kg for sweet corn, Z. mays and 9.18 kg for peanut, A. hypogaea), 
Treatment 3 (22.5 kg for sweet corn, Z. mays and 9.18 kg for peanut,     
A. hyogaea), and Treatment 4 (28.1 kg for sweet corn, Z. mays and 9.18 
kg for peanut, A. hypogaea). 
 
Cultivation and weed control 

Cultivation was done 14 and 28 days after planting (DAP) to 
both corn and peanuts using blunt bolo. Hand weeding was done as the 
need arises. 

Insect pest control 
 Trichogramma evanescens cards from the Regional Crop 
Protection Center (RCPC), Molave, Zamboanga del Sur were distributed 
in experimental plots at 47 DAP to prevent Asiatic corn borer infestation. 

Harvesting 
Ears of sweet corn were harvested at 73 DAP. The peanuts were 

harvested at 90 DAP. 

Data gathered  

A. Agronomic parameters (Sweet corn and peanut) 

Plant height 
In every plot, ten representative plants were selected and marked 

at random. Plant height was measured from the ground level to the base 
of the tassels ten days before harvesting. For the peanut, height was 
measured from the ground level to the terminal portion of the plant. 
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Ear height (cm) 

The average ear height was measured from the base to the node 
bearing the first ear using ten sample plants taken at random from the 
three sample rows per plot. 

 
Days of tasseling 

This period was determined by counting the days from the     
date of emergence up to the time when 50% of the plants in the plot 
have the tassel. 

 
Days of silking 

This period was determined from the date of emergence up to    
the time when 50% of the plants in the plot have silked (1 cm long). 
 
Yield components and yield 

Sweet corn  
 
Number of ears per plot 

The component was obtained by counting the number of ears 
harvested within the plot. 

 
Ear diameter (cm) 

This parameter was measured from ten randomly selected ears 
per plot using the measuring tape. 

 
Total ear weight per plot ( kg) 

This variable was taken by weighing all the ears harvested in a 
given plot. 

 
Weight per ear 

The average weight was obtained from the weight of the ten 
randomly selected ears per plot. 
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Number of marketable ears 

This parameter was taken by counting the number of marketable 
ears (big and disease-free) harvested per plot. 

 
Projected yield (kg/ha) 

This parameter was taken by harvesting and weighing all 
marketable ears in every plot at the green stage and was expressed in 
kg/ha using the formula: 

Yield (ears kg/ha) = marketable ears/plot (kg) x 10,000 sqm  
                                                                                        sample area 
 

Ear length (cm) 
This parameter was obtained from the same sample used for ear 

diameter. A foot rule was used to measure the base of the ear up to the 
space covered by kernels. 
 
Peanut 
 
Yield (kg/ha) 

This parameter was taken by harvesting all the pods in a given 
plot and adjusted to kg/ha using the formula: 

 
 Pod yield = plot yield (kg) x  10,000m2/ha 

1,000g/kg           plot size 
 
Number of pods per plant 

This variable was taken by counting the number of pods from  
ten randomly selected plants per plot at harvest. 

 
Number of seeds per pod 

This component was taken by counting the number of seeds from 
the ten randomly selected pods in the plot at harvest. 
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Results and Discussion 

Sweet corn 

Plant height (cm) 
 Figure 1 presents the mean height of sweet corn as affected by 
the rates of indigenous microorganisms (IMO) 7. As shown, Treatment 4 
(15 tons per hectare) obtained the highest mean followed by Treatments 
3, 2, and 1. Treatment 4 differed significantly from Treatment 1. 
Treatments 2, 3, and 4 did not vary significantly with each other. 

Figure 1. Plant height of sweet corn. 
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Ear height (cm) 
 As reflected in Figure 2, Treatment 4 obtained the highest ear 
height of sweet corn, followed by Treatments 3, 2, and 1. Statistical 
analysis revealed significant differences in all treatments. Treatment 4 
significantly gave the highest mean of ear height on sweet corn. 
 

 
 

Figure 2. Ear height of sweet corn. 
 
Number of days to tassel formation 

In terms of the number of days to tassel formation, T1 had the 
highest number of days to tassel formation, followed by Treatments 2, 3, 
and 4 with the same number of days (47) (Table 1). Statistical analysis 
revealed significant differences (P=0.000) in all treatments and   
Tukey‟s test revealed that it was Treatment 1 that significantly differed 
from the rest of the treatments. The results showed that the rates of 
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indigenous microorganisms affect the early tassel formation compared to 
the control treatment.   
 
Table 1. Number of days to tasseling. 
 

Treatments 
Days to tasseling 

Sweet Corn 
T1 - Control 51.00a 
T2 – 9 tons/ha + 9 tons/ha 47.00b 
T3 – 12 tons /ha + 9 tons/ha 47.00b 
T4 – 15 tons/ha + 9 tons/ha 47.00b 
P-value 0.00 
F-Test ** 
cv 4.03 

 

Means within the same column followed by a common letter are not significantly 
different at 5% level based on Tukey‟s test or HSD. 
* – Significant 

** – Highly significant 
ns – Not significant 
 
Number of days to silk formation 

The number of days to silk formation is presented in Table 2. 
Treatment 1 had the highest number of days to silk formation, followed 
by Treatments 3, 2, and 4. Statistical analysis revealed a significant 
difference (P=0.000) in all treatments. Tukey‟s test revealed that it was 
Treatment 1 that differs significantly from the other treatments.          
The results indicate that the silk formation of sweet corn plants with    
the IMO 7 was significantly earlier compared to the control treatment.  
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Table 2. Number of days to silking. 

Treatments 
Days to silking 

Sweet Corn 
T1 - Control 5.500a 
T2 – 9 tons/ha + 9 tons/ha 49.50b 
T3 – 12 tons /ha + 9 tons/ha 50.00b 
T4 – 15 tons/ha + 9 tons/ha 49.25b 
P-Value 0.00 
F-Test ** 
cv 4.94 

 

Means within the same column followed by a common letter are not significantly 
different at 5% level based on Tukey‟s test or HSD. 
* – Significant 

** – Highly significant 
ns – Not significant 
 

Peanut 
Plant height (cm) 
 Figure 3 presents the mean height of peanut with regard to the 
rates of indigenous microorganisms (IMO) 7. Treatment 4 obtained the 
highest mean followed by Treatments 3, 2, and 1. Statistical analysis 
revealed a significant difference in all treatments. Treatment 4 
significantly produced the highest height of peanut compared to all   
other treatments. 
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Figure 3. Plant height of peanut 

 
Number of days to flowering  

Treatment 4 bore flower earlier with an average of 26.5 days 
after planting, closely followed by Treatment 4 with 26.75 days, 
Treatment 2 with 27 days and Treatment 1 with 27.75 days (Table 3). 
Statistical analysis revealed no significant differences (P=>05) in all 
treatments. The results revealed that the early flowering formation of 
peanut was not influenced significantly by the rates of indigenous 
microorganisms.   
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Table 3. Number of days to flowering. 
 

Treatments 
Days to flowering 

Peanut 
T1 - Control 27.75 
T2 – 9 tons/ha + 9 tons/ha 27.00 
T3 – 12 tons /ha + 9 tons/ha 26.50 
T4 – 15 tons/ha + 9 tons/ha 26.75 
F-Test ns 
cv 3.02 

 

Means within the same column followed by a common letter are not significantly 
different at 5% level based on Tukey‟s test or HSD. 
* – Significant 

** – Highly significant 
ns – Not significant 

 
Yield components and projected yield 
 
Sweet corn 

Table 4 shows the values of the yield components of sweet corn 
(Z. mays) „Sugar King 1‟ variety as influenced by the application of the  
different rates of IMO 7. Treatment 4 significantly gave the highest 
values of all yield components. Statistical analysis revealed a significant 
difference  in the average number of ears, and Tukey‟s test was able to 
point that Treatment 4 significantly gave the highest average number           
of ears, followed by Treatments 3, 2, and 1. The result indicates that the 
sweet corn had developed more number of ears when applied with   
IMO 7 at the rate of 15 tons per hectare.  

Results of the ANOVA tests revealed highly significant 
differences in all other yield components when applied with different 
rates of IMO treatment. Further, results of the Tukey‟s tests showed that 
Treatment 4 significantly gave the highest number of double ears, total 
number of kernels per ear, average weight of ears per plot, weight per 
ear, and weight of marketable ears of sweet corn with 15 tons of IMO 
per hectare, followed by Treatments 3, 2, and 1.  
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The projected yield of sweet corn is shown in Figure 4.             
Treatment 4 gave the highest yield in weight, followed by Treatment 3, 
Treatment 2, and Treatment 1, respectively. Statistical analysis revealed 
a significant difference in yields with the rate of IMO treatment, and 
Tukey‟s test determined that Treatment 4 was significantly the highest 
regarding yield per hectare. In the study of Meena et al. (2014), 
indigenous microorganisms contribute to the solubilizing of potassium 
compounds to make it available in the plants. Nitrogen and phosphorus 
can be acquired through the presence of the indigenous microorganism in 
the soil (Richardson et al., 2009). The yield of sweet corn increases as the 
rate of indigenous microorganisms increases further. As reported by De 
Ponti et al. (2012), the yield of crops increased when a sufficient amount 
of nutrients are met. Considering the rate of 15 tons of indigenous 
microorganisms per hectare, it is the best rate for the soil condition in 
Aurora, Zamboanga del Sur. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 4. Projected yield of sweet corn. 
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Peanut 
  Table 5 shows the values of the yield components of peanut     
(A. hypogaea) as influenced by the application of the different rates of 
IMO 7. Treatment 4 significantly gave the highest values of all yield 
components followed by Treatments 3, 2, and 1. Statistical analyses 
revealed highly significant differences in plot yield, number of pods per 
plot, and number of pods per plant with varying rates of IMO 7.          
The ANOVA test also showed a significant difference in the number of 
seeds per pod for peanuts treated with IMO 7 at different rates.    
Tukey‟s test was able to determine that Treatment 4 was significantly 
the best compared to the other treatments. Peanuts without IMO 7 
produced fewer pods due to insufficient amount of nutrients   
(Veeramani & Subrahmaniyan, 2011) present in the soil. 
 
Table 5. Effects of rates of Indigenous Microorganisms (IMO) 7 on the 

yield components of peanut (Arachis hypogaea L.)  
 

Treatments 
Plot yield 

(g) 
No. of 

pods/plot 
No. of 

pods/plant 
No. of seeds 

per pod 
T1 - Control 435.75c 372c 15.50b 2.02b 
T2 – 9 tons/ha + 9 tons/ha 1004.25b 489.75b 18.25b 2.15ab 
T3 – 12 tons /ha + 9 tons/ha 1,127b 586b 21.25ab 2.18ab 
T4 – 15 tons/ha + 9 tons/ha 1,655.75a 824.25a 26.75a 2.52a 
P-Value 0.000 0.000 0.009 0.039 
F-Test ** ** ** * 
cv 46.82 31.15 27.45 12.01 
Means within the same column followed by a common letter are not significantly different at 
5% level based on Tukey‟s test or HSD. 
* - Significant 
** - highly significant 
ns – not significant 
 
  Figure 5 presents the projected yield of peanut. Treatment 4 gave 
the highest yield of about 1,379.79 kg, followed by Treatments 3 with 
939.17, 2 with 836.88, and 1 with 363.13. Statistical analysis revealed 
significant differences in all treatments. Tukey‟s test was able to 
determine that it was Treatment 4 that differed significantly from the 
rest of the treatments. The difference between Treatments 3 and 2 was 
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not relatively wide. Peanut produced more pods when a sufficient 
amount of nutrients and effective microorganisms are present in the soil 
(Badawi et al., 2011). Indigenous microorganisms increased the fixing 
of nitrogen from the root nodules of peanuts (Kumar et al., 2015).    
Thus the yield of peanut increases as the rates of IMO 7 increase further. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Projected yield of peanut. 
 

Overall results showed that ear height, plant height, the weight of 
marketable ears, and the projected yield per hectare increased 
significantly when applied with IMO 7. Plant height, plot yield, and 
projected yield of peanut per hectare were also significantly higher when 
applied with IMO 7. Results suggested that the IMO 7 clearly shows 
positive effects in improving the growth and yield of sweet corn “Sugar 
King” Variety and peanut intercrop compared to the control treatment. 
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Conclusion and Recommendation 
 

A significant growth and yield increase in sweet corn „Sugar 
King F1‟ variety–peanut intercropping system in Aurora, Zamboanga 
del Sur was observed with the application of IMO 7 at the total rate of 
30 tons per hectare (15 tons for sweet corn and 15 tons for peanut). 
Hence, the sweet corn and peanut responded favorably to the application 
of IMO 7 at a higher rate of 30 tons per hectare as shown in their growth 
and yield performance. The IMO 7 is highly recommended to all farmers 
and organic practitioners since its effects had been proven in improving 
the overall performance of sweet corn and peanut intercrop. It is 
recommended further to test the effects of IMO 7 on other agronomic 
and horticultural crops. Replication of this research to other localities is 
also recommended to further confirm the results. 
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