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 The project aims to improve the productivity of smallhold banana growers in selected 

areas in the Cagayan Valley through the adoption of S&T-based   integrated crop 

management (ICM) and good agricultural practices (GAP).    Specifically, it aims to 

disseminate the use of disease-free tissue-cultured    planting materials; implement a 

community wide vector (aphids)/hosts of BBTV/infected plants eradication program; 

determine the effectiveness of  introduced interventions versus existing farmer’s practice 

under a community-based approach; and determine the economic, social and technical 

feasibility of the introduced interventions viz-a-viz disease infection. This project was 

collaboratively implemented from July 2009 to December 2012 by Isabela State 

University (ISU), Quirino State College (QSC), Nueva Vizcaya State University 

(NVSU), Cagayan State University (CSU),    Department of Agriculture – Regional Field 

Unit 2, selected Local Government Units and cooperatives in partnership with the 

Philippine Council for Agriculture, Aquaculture and Natural Resources Research and 

Development (PCAARRD) and Department of Science and Technology (DOST). It could 

be noted that in almost all cases, banana grown under Farmer’s practice had the highest 

incidence of bunchy top. However, these diseases did not cause any significant damage 

because it was immediately controlled following the integrated crop management and 

good agricultural practices. Based on the  result of the study, there was an increased in 

production and income when the recommended package of technologies (POT) are 

followed as compared to the farmer’s practice.  

 

KEYWORDS:  Banana bunchy top, integrated crop management, good agricultural 

practices,   smallhold banana growers, package of technologies                                              

------------------------------------------------------------------------------------------------------------ 

1. Introduction 

In the Philippines, Cagayan Valley consistently ranked 5
th
 (1994 – 2004) in terms of 

production, with Isabela Province as the leading banana producer in the region (BAS, 

2005). Banana industry in the region is characteristically on a small-scale production for 

local market. Bananas in the region, particularly Saba, Lakatan and Latundan are planted 

along periphery or in patches of certain farms where production level is generally low. 

However, banana plays a crucial role on food security, as many farming households 

depend on it as a prime substitute for rice and corn.The development of the industry in 

the region is confronted with many issues. Among these are low productivity and poor 

Abstract 
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quality of produce, which can be attributed (in part) to inadequate supply of disease-free 

planting materials and poor cultural management practices compounded by poor 

extension and support services. Furthermore, the occurrence of destructive and 

debilitating pests and diseases aggravated the present state of the banana industry in 

Region 02. The impact of these diseases is most severe for smallhold farmers who do not 

have the capabilities and resources to manage these problems.In the Cagayan Valley 

Region, numerous programs have already been undertaken geared towards developing 

the banana industry. Recent programs include Banana Collaborative Project in Quirino 

Province through QSC-DA-BAR-PCARRD-INIBAP partnership. As an offshoot, the 

Banana Commercialization in Isabela was conceptualized and was implemented by the 

Isabela State University in collaboration with Department of Agrarian Reform-Isabela 

Provincial Office (DAR-IPO) and selected Local Government Units (LGUs). The 

Department of Agriculture, on their part, has the Banana Rehabilitation Program that 

served as one of their means of mitigating the BBTV problem in the region. In addition, 

the S&T Anchor Program on Banana of PCARRD was currently being implemented in 

the province of Quirino and Isabela. As a support mechanism, banana tissue culture 

laboratories were established in various SUCs to supply the needed disease-free planting 

materials. Despite efforts of various government agencies, the improvement of 

productivity of smallhold banana farmers in the region is still wanting.  Technology 

adoption is still very low and technology dissemination is still inadequate to reach the 

majority of smallhold farmers. In addition, pests and diseases are still prevalent and pose 

major threat in the local banana industry. In line with these concerns, the project reached 

out smallhold farmers in selected areas in the region. S&T-based integrated cultural 

management were showcased to improve quality and quantity of Lakatan, Latundan and 

Saba production. Moreover, post-harvest handling and processing technologies will be 

introduced to provide product value adding.The project aims to improve the productivity 

of small-hold banana growers in selected pilot areas in the region through the application 

of integrated crop management (ICM) strategies and good agricultural practices (GAP). 

Specifically, it aims to: disseminate the use of disease-free tissue-cultured planting 

materials; implement a community wide vector (aphids)/hosts of BBTV/infected plants 

eradication program; determine the effectiveness of introduced interventions versus 

existing farmer’s practice under a community-based approach; and determine the 

economic, social and technical feasibility of the introduced interventions viz-a-viz 

disease infection. 

2.  METHODOLOGY/PROCEDURES 

Implementing Strategy 

The project was implemented under a community-based farming scheme. Initially, MOA 

was forged with participating LGUs, smallhold banana growers and other stakeholders to 

enlist their participation. Participatory rural appraisal and problem identification was 

conducted. Capability building of farmer-cooperators through the conduct of trainings, 

technical guidance and activities was conducted. IEC and other extension materials was 

produced to facilitate information dissemination. Project team from participating 

member-agencies through the coordination of CVARRD will operationalize and 

implement the various components of the project. Linkages with other line agencies such 

as DTI, DOST-ITDI, DA, cooperatives, private processors and traders and other 
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organizations that have direct or indirect participation to the banana industry in the region 

were established and maintained. Upgrading of facilities for post-harvest handling and 

processing shall be done. In addition, tissue-cultured laboratories of ISU and NVSU was 

provided with assistance to sustain supply of disease-free planting materials (proposal on 

this aspect presented under component 3 of the program). Participatory monitoring and 

evaluation through the coordination of CVARRD was done periodically to ascertain 

project progress. 

Methodology 

1.  Pre-implementation Phase 

1.1.  Participatory rural appraisal and dialogue with stakeholders.  

Initially, pre-implementation of the project was conducted through dissemination of 

Participatory Rural Appraisal (PRA) Questionnaires to the different target municipalities 

to gather necessary data and information on banana farming in the project site before the 

actual implementation of the project. Dialogues to different prospect farmer- cooperators 

of the project were also conducted. 

1.2.  Project concept presentation to different stakeholders 

The project was presented to different municipalities considered as potential pilot areas 

based on the recommendation of the Department of Agriculture (DA) authorities. 

1.3.  Forging of Memorandum of Agreement 

The project was formally launched through the forging of MOA between the 

implementing agencies involved in the project (Isabela State University, ISU - Quirino 

State University, QSU -  NuevaViscaya State University, NVSU – Cagayan State 

University, CSU) as service provider and to their respective identified farmer-cooperators 

of the project. 

 

1.4.  Organization of Project Team 

The team was organized for the smooth implementation of the project. The team is a 

multi-agency partnership of Isabela State University (ISU), Quirino State University 

(QSU), Nueva Vizcaya State University (NVSU), Cagayan State University (CSU) and 

Department of Agriculture Regional Field Unit II. Partnering and complementation 

arrangement were also identified through the management structure. 

1.5.  Identification of pilot areas and selection of farmer-cooperators. 

1.5.1. Soil Analysis 

 

During the field inspection, soil analysis for selected demo areas in Cagayan Valley were 

collected and analized  through the assistance of the Department of Agriculture (DA-

CVIARC) to assess and evaluate the soil condition of the field. 
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1.5.2. Areas  Covered per cultivar 

 

Table 1 shows the target and actual areas covered for the project. From 2009-2012, the 

project covered a total of 25.0 hectares located in various municipalities of Isabela, 

Quirino, Viscaya and Cagayan. Of the 25.0 hectares, a total of 9.0 hectares was planted 

with Saba, 11.0 hectares for Lakatan and 5.0 hectares for Latundan.  

1.5.3. Farmer-Cooperators of the Project 

The project was able to identify 41 farmer-cooperators from various municipalities of 

Isabela, Quirino, Nueva Viscaya and Cagayan based on the following criteria: expressed 

commitment and interest, willingness to adopt recommended technologies, openness to 

innovations and willingness to share information/ learning to other farmers. 

1.6.Conduct of seminar on insect pests and diseases management on banana 

 

Seminar on insect pests and diseases management on banana was also conducted to 

enhance the knowledge of the farmer-cooperators on the various banana diseases to 

ensure the success of the project implementation.  

2.  Implementation Phase 

2.1 Conduct of forum on the POT of banana production and the pests and disease 

management strategies for stakeholders especially the farmer-cooperators. 

2.1.1. Capability Building 

Capability building were undertaken through the conduct of various activities on banana 

as shown in table 3. To enhance further the knowledge and develop the skills of farmer-

cooperators on banana farming, various trainings showcasing the recommended 

technology on banana farming was conducted at Cagayan, Isabela, Quirino and Nueva 

Viscaya. Farmer-cooperators were trained on field establishment, disease management, 

cultural management and fruit care. Other training services were also conducted through 

the request of the various municipalities such as Alfonso Lista, Ifugao, Cordon, Isabela, 

Rizal, Kalinga and Gapan and Nueva Ecija. Field days and Banana Festivals were also 

conducted during the implementation of the project 

2.1.2. Other Activities conducted 

Participation to various activities and trade fairs/exhibits were also conducted and 

participated by the different implementing agencies. 

2.2 Develop community-based pests and diseases control strategies 

Barangay ordinance was adopted re banana production at Divisoria Sur and Divisoria 

Norte, Maddela, Quirino. This was also further discussed in different pilot sites in Isabela 

and Nueva Viscaya. 

2.3 Evaluation of the community-based pests and diseases management strategies 
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for Saba, Lakatan and Latundan 

The farmer-cooperators adopted the recommended banana production technology through 

the use of tissue-cultured planting materials and fertilizer application. All of them easily 

followed these technologies since agricultural supplies and planting materials were 

directly provided by the project during the implementation. However, 100% of the 

farmer-cooperators also followed the component technology on distance and method of 

planting, deleafing, removal of male buds and pest and disease management. They adopt 

these recommended technologies through applying the knowledge they gained from the 

trainings and seminars provided from them by the project. Majority of the farmer-

cooperators followed the component technology on stem and mat sanitation with 92.00%, 

propping and bagging with 90.00% weeding with 85%, desuckering with 80%, and 

mulching with 75.00% due to the availability of materials and assistance provided while 

lesser farmer-cooperators followed the irrigation and drainage technology with 75.00% 

due to the limited water sources.As a result production of banana following the 

recommended banana production technology resulted increase in production and income 

of banana farmer-cooperator.  

2.4. Monitoring and Evaluation 

Regular on-site visits were continuously conducted to provide technical guidance and 

assistance to farmer-cooperators. Meetings were also conducted regularly as a feedback 

mechanism to monitor the status of the project. 

2.5  Production of IEC Materials 

 

The project prepared and packaged IEC materials, both in print and broadcast media to 

disseminate relevant information and POTs. Various IEC materials in the form of flyers, 

brochures were also produced and distributed to farmers and students. 

3. Results and Discussion 

A.  Observation 

Disease Incidence  

Banana Bunchy Top Virus (BBTV) is the most common disease observed in Cagayan 

Valleyparticularly during the vegetative stage of saba, lakatan and latundan. Sigatoka and 

moko diseases were also slightly observed at Viscaya while Brack mosaic disease was 

observed in Quirino.  It could be noted that in almost all cases, banana grown under 

Farmer’s practice had the highest incidence of bunchy top. However, these diseases did 

not cause any significant damage because it was immediately controlled following the 

protocol on disease management.  

B. Growth and Yield Parameters 

The production practices on saba influence the number of leaves at shooting, number of 

leaves at harvest and number of days to harvest. However, application of different 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-V, Nov 2015 Special Issue 

 

 
w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8  

 
Page 43 

production practices did not affect the number of days at shooting, hand weight, gross 

bunch weight, net bunch weight and number of hands.Moreover, variation existed with 

regards to the number of leaves at harvest, hand weight, gross bunch weight, net bunch 

weight and number of hands when production practices on lakatan was applied as 

revealed by the analysis of variance. Application of different production practices did not 

affect the number of days at shooting,number of leaves at shooting and number of days to 

harvest.
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The aplication of POT on latundan significantly affect the number of leaves at shooting, number of leaves at harvest, gross bunch 

weight, net bunch weight and number of hands. However, number of days at shooting, number of days to harvest and hand weight did 

not vary significantly.It appeared that the banana plants under the POT scheme shoot earlier and harvested earlier. While banana 

plants under the Farmer’s Practice scheme were the last to shoot and the latest to be harvested. Furthermore, the yield advantage under 

the POT scheme over the other production practices is very imperative. It shows that the application of POT on banana will guarantee 

for a higher yield. 

 

Table 8. Growth and Yield components of banana as affected by different production practices. 

Production 

Practices 

No. of 

Leaves at 

Shooting 

No. of 

Leaves at 

Harvest 

No. of 

Days to 

Shooting 

No. of 

Days to 

Harvest 

Hand 

Weight 

(kg) 

Gross Bunch 

Weight (kg) 

Net Bunch 

Weight (kg) 

Number 

of Hands 

SABA 

POT 9.251
a
 7.875

a
 421.65 477.91

a
 2.293 22.31 20.17 9.863 

FP 8.125
b
 7.000

b
 435.74 496.74

b
 1.620 15.55 13.62 8.600 

Result   * * ns * ns ns ns ns 

CV% 5.4 7.4 1.6 1.4 15.8 19.4 22.7 8.7 

LAKATAN 

POT 7.390 5.833
a
 360.97 415.05 1.585

a
 16.135

a
 13.978

a
 7.180

a
 

FP 6.500 4.335
b
 431.08 459.92 1.190

b
 11.992

b
 10.933

b
 6.133

b
 

Result   ns * ns ns * ** ** * 
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CV% 6.7 8.9 12.9 13.1 7.6 7.6 4.8 5.7 

LATUNDAN 

POT 7.586
a
 5.533

a
 288.31 350.77 1.45 11.84

a
 10.55

a
 6.65

a
 

FP 6.618
b
 4.583

b
 320.73 392.41 1.07 9.09

b
 8.67

b
 5.85

b
 

Result   * * ns ns ns * * ** 

CV% 5.2 6.7 5.7 7.3 9.2 8.8 6.2 2.4 

POT-Package of Technology;FP-Farmers Practice 
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C. Simple Cost and Return Analysis  

Generally, increased production and income of the farmer-cooperators was observed. 

Planting of bananas following the recommended production and post-production 

technology shows a marked increase in both production and income of the farmer-

cooperators of the project. (Table 10). Based on the computed simple cost and return 

analysis, itshows that there was an increased in production and incomewhen the 

recommended technologies are followed as compared to the farmer’s practice.  

 

Table 10. Computed simple cost and return analysis of banana production in different 

project sites as affected by two production practices. 

Farms Cultivar 
Productio

n Practices 

Total 

Yield per 

Hectare 

(kg) 

Gross 

Income per 

Hectare 

(Php) 

Total 

Productio

n Cost 

(Php) 

Net Income 

per Hectare 

(Php) 

Isabela 

Saba 

POT 22,925.00 229,250.00 75,810.00 153,440.00 

FP 17,385.00 173,850.00 76,060.00 97,790.00 

Quirino 
POT 15,600.00 158,000.00 77,049.00 78,951.00 

FP 9,300.00 93,000.00 53,815.00 39,185.00 

Vizcaya 
POT 15,927.97 159,279.70 65,132.25 94,147.45 

FP 11,204.24 112,042.40 35,951.25 76,091.15 

Cagayan 
POT 20,055.00 200,550.00 70,818.66 129,731.34 

FP 16,830.00 168,300.00 45,486.00 122,814.00 

Isabela 

Lakatan 

POT 21,840.00 436,800.00 134,900.00 301,900.00 

FP 15,680.00 313,600.00 74,560.00 239,040.00 

Quirino 
POT 22,266.67 445,333.40 173,049.00 272,284.40 

FP 19,000.00 380,000.00 150,000.00 230,000.00 

Vizcaya 
POT 9,982.62 199,652.40 124,327.33 75,325.07 

FP 4,666.82 93,336.40 37,413.33 55,923.07 

Cagayan 
POT 24,750.00 495,000.00 135,318.66 359,681.34 

FP 15,680.00 313,600.00 95,986.00 217,614.00 

Isabela 
Latundan 

POT 18,950.00 284,250.00 77,974.40 206,275.60 

FP 12,400.00 186,000.00 56,674.40 129,325.60 

Quirino POT 16,000.00 240,000.00 173,049.00 126,951.00 
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Farms Cultivar 
Productio

n Practices 

Total 

Yield per 

Hectare 

(kg) 

Gross 

Income per 

Hectare 

(Php) 

Total 

Productio

n Cost 

(Php) 

Net Income 

per Hectare 

(Php) 

FP 12,750.00 191,250.00 150,000.00 59,250.00 

Vizcaya 
POT 10,927.03 163,905.45 119,816.76 74,088.69 

FP 6,685.95 100,289.25 37,620.00 62,312.88 

Cagayan 
POT 12,450.00 186,750.00 70,474.40 116,275.60 

FP 8,150.00 122,250.00 62,581.70 59,668.30 

POT – Package of Technology; FP – Farmer’s Practice 

Price per kilogram of Saba, Lakatan and Latundan banana were varied in different 

provinces in Cagayan Valley. 

D. Other Accomplishments 

D.1.  Technology Promotion and Utilization 

During the implementation of the project, the project was able to promote POTs on 

Banana Production in various provinces as shown in table 11. 

Table 11. Technology promotion and Utilization 

Provinces Technology Promoted 
Number of 

Farmers/Adoptors 

1. Isabela 

2. Quirino 

3. Viscaya 

4. Cagayan  

5. Ifugao 

6. Nueva Ecija 

7. Aurora  

8. Mountain Province 

• Tissue-Cultured 

Planting materials 

• Planting Distance 

• Desukering/thinning 

• Deleafing 

• Weeding 

75 

13 

31 

10 

10 

20 

4 

5 

Total  168 

 

D.1.1. Other Banana Variety Introduced 

Table 12 shows different banana variety introduced during the implementation of the 

project. 
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Table 12. Banana Variety introduced 

Banana Variety 
Banana Farm 

Established 

Expansion 

Farm 
Total  

Lakatan 11.0 8.0 19.0 

Latundan 5.0 2.0 7.0 

Saba 9.0 2.0 11.0 

Bungulan - 49.25 49.25 

Total 25.0 61.25 86.25 

 

D.2. Network/Linkages 

During the implementation of the project, the project has sustained, strengthened and 

established linkage/network with cooperatives, non-government organizations and 

local government units in Cagayan Valley. 

D.3. Project related awards received 

The project received 5 citations and awards during the implementation of the project. 

V. SUMMARY AND CONCLUSION 

To upscale the adoption of recommended POTs, the following activities were 

undertaken:Participatory rural appraisal, dialogue with stakeholders, project concept 

presentation to different stakeholders, forging of Memorandum of Agreement, 

organization of project team, identification of pilot areas and selection of farmer-

cooperators, conduct of seminar on insect pests and diseases management on banana, 

conduct of forum on the POT of banana production and the pests and disease 

management strategies for stakeholders especially the farmer-cooperators,develop 

community-based pests and diseases control strategies, evaluation of the community-

based pests and diseases management strategies for Saba, Lakatan and Latundan, 

monitoring and evaluation and production of IEC materials.With the three-year 

implementation of the project, there were various activities conducted categorized 

into: banana trainings/seminars, banana field days and banana festivals that benefited 

1,163 men and women farmers. The project now covered an aggregate area of 86.25 

hectares planted with Saba, Lakatan, Latundan and Bungulancultivars. Adoption of 

recommended technology on banana production is also evident where majority of the 

farmer-cooperators adopted the component technology on the use of tissue-cultured 

planting materials (100%), fertilizer application (100%) distance and method of 

planting (100%), deleafing (100%), removal of male buds (100%) and pest and 

disease management (100%). They adopt these recommended technologies through 

applying the knowledge they gained from the trainings and seminars provided to them 

by the project. Majority of the farmer-cooperators also followed the component 

technology on stem and mat sanitation (92.00%), propping and bagging (90.00%), 

weeding (85%), desuckering(80%), and mulching (75.00%) due to the availability of 

materials and assistance provided while only fewareadopting the irrigation and 

drainage technology (75.00%) due to the limited water sources.As a result, production 
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of banana following the recommended banana production technology resulted 

increase production and income of banana farmer-cooperators. Banana Bunchy Top 

Virus (BBTV) is the most common disease observed in Cagayan Valleyparticularly 

during the vegetative stage of saba, lakatan and latundan. Sigatoka and moko diseases 

were also slightly observed at Viscaya while Brack mosaic disease was observed in 

Quirino.  It could be noted that in almost all cases, banana grown under Farmer’s 

practice had the highest incidence of bunchy top. However, these diseases did not 

cause any significant damage because it was immediately controlled following the 

integrated crop management and good agricultural practices. Based onthe  result of 

the study, there was an increased in production and income when the recommended 

package of technologies (POT) are followed as compared to the farmer’s 

practice.Furthermore, it can also be concluded that the different production practices  

used in this study respond differently in terms of growth and yield performance of 

banana as manifested by the different parameters that show significant variations, 

either saba, lakatan and latundan banana.Moreover, despite meager fund allocation, 

the project demonstrated that public-privare partnership and complementation can be 

established and strengthened in the cause of improving the productivity of smallhold 

farmers in the region.It was also realized that successful project implementation 

requires strong collaboration/partnership of stakeholders, each having a 

complementary role.This is compounded by dedication of project implementers and 

willingness of farmer-cooperators to adopt recommended technologies, despite 

limited funds.With the humble accomplishment of the project, the banana industry in 

the region was more or less transformed into a higher level of efficiency and 

competitiveness through proper management of BBTV and other diseases and 

improved productivity of poor banana growers supported by strong complementation 

of key players of the industry.   

VI. RECOMMENDATION FOR FUTURE R&D WORK BASED ON                

RESEARCH RESULTS 

M   Studies which will look to address knowledge gaps in relation to     banana 

bunch top (BBTV) diseases to further improve understanding and ability to 

manage BBTV. 

•  Further studies on balance fertilization and microbial inoculants as strategy to 

disease management. 
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