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AEZ    Agro-Ecological Zone 
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BEST     Bicol Experiment Station 
BUCAF   Bicol University College of Agriculture and Forestry 
CBSUA   Central Bicol State University Of Agriculture 
DACO   Department  of Agriculture Central Office 
DA RFU-5    Department  of Agriculture Regional Field Unit-5 
EMRV     early-maturing rice variety 
FAO UN    Food and Agriculture Organization- United Nations 
FC     Farmer Cooperators 
GPO     Good Practice Options 
GHG    Green House Gases 
IRRI    International Rice Research Institute 
LACC     Livelihood Adaptation for Climate Change 
LGU     Local Government Unit 
MTWG    Multidisciplinary Technical Working Group 
NSIC     National Seed Inspection Council  
OM    organic matter 
PAGASA Philippine Atmospheric, Geophysical and Astronomical Services 

Administration 
PHILRICE   Philippine Rice Research Institute 
PMO     Project Management Office 
PSB     Philippine Seed Board 
PSC     Project Steering Committee 
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Summary  

Twenty (20) good practice adaptation options for lowland irrigated agro-ecological zone, 
collated from research stations, academe, internet, and local communities, were field-tested in 
Buhi, Guinobatan, and Gubat, from August 2010 - December 2011 for disaster risk 
reduction/climate change adaptation (DRR/CCA). Using FAO’s Livelihood Adaptation for Climate 
Change (LACC) criteria, five (5) potential good practice options (GPOs) were extracted, 
prioritized and tried against hazards and vulnerabilities identified in  selected pilot sites. The 
adaptation options tested were:  use of stress-tolerant and early-maturing rice varieties, timing 
of planting and rice ratooning, and the integration of ducks in rice farm systems.  
 
Each option was established by five (5) selected farmer cooperators (FCs) on a 1,000 sq.m area. 
The Local Government Unit (LGU) extension workers’ and Department of Agriculture Regional 
Field Unit -5 provided technical personnel support.  Agronomic and economic results show that 
the use of early-maturing and stress-tolerant rice variety, timing of planting + ratoon, and  rice + 
duck  farm systems, are better adaptation and risk reduction options than the existing farmers  
varieties and practices during abnormal climatic conditions, such as, above normal precipitation, 
saline-intrusion, and other natural hazards.   
  
Analysis and Implication 
 
The good practice options’ resilience points to agronomic suitability, productivity, and cost-
efficiency: The agronomic suitability and appropriateness of using short-maturing rice varieties 
(e.g.IR-60, NSIC Rc-192), have reduced the risk of crop damages [to hazard] due to the reduced 
exposure of crop to post-harvest losses as the crop is harvested early;  Also, the saline-tolerant 
(NSIC Rc-108) and submergence (NSIC Rc-194) rice varieties have produced acceptable yield in 
spite of the abnormal climatic condition. Finally, the low-input production operation (e.g. change 
in rice varieties; integration of ducks), and  ease in crop establishment (e.g., rice ratoon) are 
important elements of a climate-smart technology and coping strategy  that small farmers 
consider for disaster risk reduction/climate change adaptation in lowland irrigated areas;   
 
Lessons Learned 
 
Simple, less complicated and cost-efficient good practice options  have greater appreciation 
among small rice farmers, basically because these adaptation options did not compete or alter 
the small farmers’ existing resource availability, allocation, capability in terms family labor, 
capital, and culture (e,g, tadia). Consequently, it enables farmers to cope in times of adverse 
climatic conditions. Interestingly, the integration of duck in the existing rice farm systems, offers 
a better livelihood support and food security mechanism for women-farmers in Bicol.    
 
Recommendations 
 
The Department of Agriculture and Local Government Units to actively promote and replicate 
these good practice options for typhoon-prone cropping: 1.use early-maturing rice varieties; 2. 
Timing of planting and rice ratooning (NSIC Rc-158); and 3. rice+ducks farm system. Also, the use 
of submergence rice variety (NSIC Rc-194) for flood-prone areas, and NSIC Rc108 for salt-
affected areas are worth replicating in similar sites in Bicol. Finally, production and seed banking 
of stress-tolerant rice varieties to ensure supply of quality seeds to farmers;   
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INTRODUCTION 

Project Background and Rationale 

The Philippines, due to its geographical location and physical environment, is highly vulnerable 

to typhoons, flood, and droughts. The country experiences an average of 20 typhoons yearly. 

These typhoons trigger landslides, flashfloods, mudslides, widespread flooding, and cause 

destruction and damages to homes, community buildings, communications, infrastructure, and 

agriculture. In 2006, from September 25 to December 1, the country was hit by three extremely 

destructive typhoons. Typhoon Reming, which hit Bicol region on November 30, was the most 

destructive, severely affecting all the six provinces of the region. It damaged 18,786 hectares 

planted to rice at varying stages of growth. The damage to investment losses in terms of input 

costs, such as seeds, fertilizers and labor was valued at Php 153.8 million. 

In February 2007, the department of agriculture presented a request to the food and agriculture 

organization of the united nation (FAO-UN) for technical and financial support to undertake an 

overall assessment and design a rehabilitation plan for agriculture and livelihood. The FAO/DA 

assessment examined the main livelihood systems in the typhoon-affected areas, particularly 

those who confront chronic poverty, socio-economic marginalization and/or limited coping 

capacities with typhoon’s effects. The assessment revealed that the provinces of Albay, 

Camarines Sur, and Sorsogon were the most highly affected. It also revealed the 

weakness/absence of potential coping mechanisms within specific livelihood groups and a 

number of opportunities in various subsectors. The study mission proposed a rehabilitation plan 

costing USD 10million for the most affected livelihood groups in the region. 

Based on the results of the needs assessment, the Philippine government requested the FAO to 

assist the DA and the Philippine atmospheric geophysical and astronomical services 

administration (PAGASA) in operationalizing the concept of more preventive, proactive risk 

management in the Bicol region. The proposed assistance will improve the early warning 

system, build the capacity of local government units to implement community-based disaster 

risk management plans and introduce improved cropping systems, fishing practices and water 

management measures for climate risk mitigation. 

While the project focuses on improved DRM, it outlines ways and practical options to link 

current DRM practices and approaches with the need for adaptation to future impacts of 

climate change. Basically, it focuses on DRR and risk reduction options in agriculture as well as 

selected technology options for risk reduction related to fisheries. 

This end of term report presents the good practice options (GPOs) in lowland irrigated agro-eco 

zone, identified for DRR/CCA, in project Output 5: climate risk management/preparedness for 

vulnerable livelihood groups identified, pilot tested and disseminated through the DA and LGU 

extension services. In addition, it is hinged on the national consultant’s (agronomy/farming 

systems) terms of reference (TOR):  
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1. Identify and document location specific good practice options for enhanced DRR/CCA 

2. Validate potential good practice options against production, technical and climate 

related criteria and location-specific suitability; 

3. Train Department of Agriculture, Local Government Units counterparts, and farmer 

representatives on the implementation requirements and process of selected GPOs; 

4. Guide and advise technical implementation and monitoring process of GP field tested; 

5. Analysis and lessons learned 

MAIN FINDINGS  

This portion presents the hazards addressed, soil fertility status, and rainfall pattern used in 

planning and analysis of good practice options performance under lowland irrigated agro-eco 

zone. Moreover, discusses the process adopted during the GPO identification, selection, and 

implementation up to post-GPOs results and recommendations are also presented in this 

section. 

Hazards identified: CBSUA’s site vulnerability assessment report, indicate that lowland irrigated agro-

ecological zones are affected by typhoon, strong winds, saline intrusion, flooding or flash-flooding and the 

like. Table 1 summarizes the location-specific hazards affecting the lowland irrigated pilot areas. 

Source: Site assessment September 2009. 

Soil Fertility Status: Site suitability assessment of GPOs and profiling of farmer cooperators were 
done in January and February 2010. In addition, soil samples were collected, submitted, and 
analyzed at, DA RFU-5 Bureau of Soils Lab in Naga City. Soil analysis results indicate a medium to 
high fertility level of the lowland irrigated pilot areas (Table 2). 

Table 2:  Soil fertility status of lowland irrigated pilot sites. 2012  

Barangay 

 

Nutrient Contents 

Nitrogen 
(N) 

Phosphorus 
 (P) 

Potassium 
(K) 

Sodium 
(Na) 

Zinc 
(Zn) 

Organic  
Matter 
(OM) 

 
pH 

Ariman,  
Bagacay,  
Rizal 

5.42 
5.35 
5.57 

16. 32 
16.2 

10.26 

.0.24 
0.13 
0.28 

0.23 
3.92 

29.75 

2.90 
2.70 
2.25 

6.59 
2.07 
4.29 

6.6 
6.57 
7.92 

San Ramon 
San Buena  
Igbac 

4.21 
4.62 
2.63 

3.15 
38.52 
14.32 

0.56 
0.98 
0.27 

0.17 
0.18 
0.17 

2.34 
4.77 
2.46 

5.62 
2.92 
3.26 

5.6 
6.76 
5.23 

Municipality Barangay Hazards and Area Affected 

Buhi, CamSur  Igbac  flashflood (10has)  

Sn Ramon  flash flood (6has);   drought prone  (4 has) 

 San buena Flood prone (12 has) 

Gubat, Sorsogon Ariman  flash flood (26has) 

Bagacay  salt-affected (15 has);  Flashflood  (5 has) 

 Rizal Flooding  (10 has);  Salt-affected, (10 has) 

Guinobatan Mauraro  Flashflood  (12 has) 

 Masarawag Flash Flood  (70 has); Flood  (5 has) 

 Binti, Minto  flashFlood  (12 ha) 
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Masarawag 
Mauraro 
Binti Minto 

2.95 
3.53 
3.11 

79.96 
21.73 
42.25 

0.23 
0.32 
0.23 

0.20 
0.22 
0.18 

2.02 
4.67 
4.25 

4.24 
2.70 
3.86 

6.0 
5.5 

5.54 
 

(Source: DA RFU-5 Bureau of Soils Lab, Naga City . 2010) 

Rainfall and crop production: The rainfall patterns during the three (3) cropping seasons in the 3 

provincial pilot sites as provided by PAGASA in Fig. 1, indicate a strong variability between the 

historical data and the actual rainfall. These data were used to evaluate and analyze the DRR 

performance of lowland irrigated GPOs field tested against hazards identified in the pilot sites.  

Fig.1  Historical and actual Rainfall observed in June 2010 to  Dec-2011  

 
 

The Implementation Process 

This section presents a discussion of the steps adopted in the identification, selection, 

implementation, and analysis of good practice options.  

Identification and selection of GPOs:  About 5-6 GPOs most suitable in lowland irrigated area in 
each pilot barangay per season were presented to the community for selection. These GPOs 
were identified through an interactive participatory process of collecting and validating 
technology options, as follows: First, the NC on agronomy/farm system, in collaboration with BU 
Team and fishery expert, identified, collated, documented, and catalogued 20 potential GPOs 
from various sources, i.e., indigenous knowledge, local knowledge, research and extension 
centers, and from internet search (Table 3).  
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Table 3: Summary of GPOs collected and implemented for 3 crop cycles in lowland irrigated areas. 2010-

2011  

Adaptation 
options collected 

1
st

 crop cycle (wet 
season, June-Oct   
2010)  
implemented 

2
nd

 crop cycle (dry 
season, Dec-Apr); 
2010-2011 

3
rd

 crop cycle 
(wet season, 
june-oct) 2011 

Remarks/comments/ 
issue/problem 

Use of early-
maturing  variety 

Yes       (NSIC Rc-
120  
  (IR-60 sNrAMON 

Yes  (NSIC Rc-192) Yes (NSIC Rc-
130); 

Ariman unable to 
esblish due to El 
Nino; 

Use of 
submergence  
variety  

Yes  (varietal trial) Yes (NSIC Rc-194) Yes (NSIC Rc-194) San Buena 1
st

 trial 
was totally 
destroyed   

Salt-tolerant rice 
variety 

Yes  (NSIC Rc-108) Yes (NSIC Rc-108) Yes (NSIC Rc-108) Specifically done in 
Rizal and Bagacay 
areas 

Drought-tolerant 
rice variety (early-
maturing) 

 Yes (NSIC Rc-192) Yes (NSIC Rc-11) As an alternative 
variety for Mauraro 
and SanRamon 

Controlled 
irrigation, 
synchronize 
planting 

No (Presently 
practiced  in the 
rice areas); 

Presently 
practiced  in the 
rice areas; 

Presently 
practiced  in the 
rice areas; 

  

Timing of planting 
and rice ratooning 

Yes, {farmers own 
seeds and inputs} 

Yes (NSIC Rc-158) Yes (NSIC Rc-158) 
& NSIC Rc-194) 

 

Direct-seeded rice 
establishment 

no   labor and cost of 
establishment  

Floating vegetable 
garden (San 
Buena, Buhi) 

Yes, (destroyed 
during flash flood 
with water 
hyacinth bloom) 

no no Laborious and time-
consuming  to 
establish; new to 
farmers 

Homestead 
vegetable garden 

no   DA-LGU regular 
function via the 
HVCC program   

Seed banking and 
storage 

   DA RFU-5  program  
for  4

th
 crop cycle  

Rice + duck 
farming system  

No, (farmers not 
interested)  

Yes  (documented 
3 women farmers) 

yes Expanded to 50 
Farmer Cooperators  
(53% women 
farmers; 

System of rice 
intensification 
(new) 

  no Labor;  not 
applicable in above 
normal rainfall   

Backyard quail 
production (new) 

 no no Costly (housing, 
feed, stock)  

Backyard 
mushroom 
production (new) 

  No  laborious  and costly  

Rice + fish 
production 

 No  (trench cons-
truction within 
the rice field is 
labor intensive) 

Yes  (ponds were 
established  apart 
from the rice 
fields) 

 placed under fishery 
component = fish 
pond  
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Second, prior to Technical Working Group presentation, good practice options were pre-
evaluated against a criteria adopted by the FAO/BU Project Team. These criteria are: 1. Agro-
eco suitability (40%); 2. Socio-economic acceptability (35%); 3.Resilience to natural hazards 
20%); 4. Not contributing to GHGs (5%). Sub-components of these criteria include impacts on 
land and water, cost, input and labor requirements, resilience against hazard impacts, value-
added to existing systems, environmental soundness, potential for wider replication, social and 
cultural acceptability were included.  

Third, from the list of good practice options catalogued, five (5) or more most suitable GPOs per 
crop cycle were selected. Later these were presented to the DA RFU-5 Technical Working Group 
(TWG) for fine-tuning before these GPOs were endorsed to the community for validations. 
Fourth, these 5 GPOs were presented, discussed, and validated in a focus group discussion 
workshop (FGDW), participated in by farmer leaders, Barangay Council officials, agronomy 
national consultant, BU, DA RFU-5, and LGU extension workers. Potential GPOs selected from 
the FGD were presented and submitted to the Project Steering Committee (PSC) for final 
approval. 

Fifth, potential farmer cooperators (FC) were selected: All FCs, endorsed by farmer leaders and 
council members during the community validation were screened using a set of selection 
criteria, which were agreed upon by the community leaders/stakeholders: 1. a small-scale 
farmer cultivating 1 hectare or less; 2. farmers living below poverty threshold; 3. active member 
of a farmers organization; 4. farmers who have not received any or minimal livelihood 
assistance; 5. legitimate residents of the barangay as certified by Barangay Captain or barangay 
secretary; 6. potential farmer-leader or trainer; 7. willing to provide counterpart for the techno 
demo farm. The participatory nature of farmer selection is basically aimed to create awareness 
and better understanding of the DRR/CCA concepts, and instill farmers’ sense of ownership and 
control of these GPOs. At least 3-5 farmer cooperators per GPOs were identified, validated, and 
implemented the GPOs (Table 4). 

 

Table 4. Summary of farmer cooperators who took part in the lowland irrigated GPO field-testing for 3 
cropping cycles.  

Gpos Field- Tested 1
st

 Crop 
Cycle 

 

2
nd

 Crop 
Cycle 

 

3
rd

 Crop 
Cycle 

Total Remarks 

Use of early-maturing rice variety 25 35 25 85 3 FCs in Igbac  were affected 
by rice black bug during the 
1

st
 cc 

Use of  submergence rice variety 3 25 35 60 1
st

 cc trial in San Buena 
totally destroyed,  

Use of salt-tolerant rice variety 5 
 

10 15 30 2 FCs in Bagacay failed;  

Timing of planting + rice ratooning 10 10 15 35 Farmers in Buhi, Albay and 
Sorsogon are  adopting this 

Rice +duck farm system 0 3 50 53 35-40 % egg-laying rate (3
rd

 
crop cycle) 

Total FCs 40 43 115 198  
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Gender aspect:  For three cropping seasons, sixty five (65) women or 31% of the total farmer 

cooperators were involved in the field-testing of various good practice options in the lowland 

irrigated areas. Their participation an increasing trend in women farmers participation in various 

good practice options tested from the 1st crop cycle (14), 2nd crop cycle (20), and 3rd crop cycle 

(49). This indicates that women’s are active contributors to rice farming during adverse climatic 

conditions.   

Inventory of women farmer cooperators vis-à-vis the good practice options tested in lowland irrigated rice 

areas for 3 cropping cycles.   

Good Practices Options Tested 1
st

 crop cycle 
(no.) 

2
nd

 crop cycle 
(no.) 

3
rd

 crop 
cycle 
(no.) 

Total                     %   
Wfc  (no) 

Early-maturing rice varieties 9 6 9    24                      28 

Submergence rice varieties 1 5 7     13                     21 

Saline-tolerant rice varieties 1 1 1     3                       10 

Timing of planting + rice 
ratooning 

3 5 7    15                      43  

Rice+duck farm system 0 
 

3 25    28                      53 

Total women farmers (no) 14 20 49    65                      31 

 

Sixth, the community formulated an action plan. The plan contains the names of farmer 
cooperators, specific GPOs suitable for hazards identified, and schedule of input deliveries. In 
addition, schedule of final suitability validation of the demo sites, profiling and soil sampling of 
individual farmer cooperator, were included in the plan. Data generated from these profiles 
were collated, presented and confirmed during the community consultations for validation. 
Finally, only farmer cooperators with suitable site for field demonstration carried out the 
project.   

Seventh, the agronomy national expert, in close cooperation with DA RFU-5 and LGU extension 

workers, prepared the detailed implementation guidelines that included the procurement plan 

and distribution of needed inputs for selected good practice options. This document was 

coursed-through to the National Team Leader and the FAO admin officer at the Project 

Management Office (PMO). For instance, all the registered lowland rice varieties, used as inputs 

of good practice options for field testing, were sourced-out, and procured from the DA RFU-5 

Bicol Experiment Station (BEST). Then, these inputs were distributed through the Office of the 

Municipal Agriculturist. Farmer Cooperators as recipients were asked to acknowledge receipt of 

the planting materials by signing on the acceptance and agreement document, provided by the 

PMO.  

Eight, for each crop cycle, orientation workshop on detailed implementation of GPOs were 

conducted. This activity was participated in by farmer cooperators, LGU extension personnel, 

and barangay council officers, purposely for uniform implementation. This workshop clarified 

the expected roles and functions of farmer cooperators and LGU extension workers, design and 
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data sampling of each GPO for lowland area. GPOs were laid-out on a 1000 sq m area with 5 

farmer cooperators. At the farmer’s field, GPOs and existing farmers’ practice (designated as 

control plot) were implemented and evaluated side by side by the farming community. Yield 

data were taken from three (3) 10sq. m. area crop-cut samples (120 hills). The actual cost of 

production were collected and converted into a hectare basis.  

Farmer cooperators were asked to record rice production data using a logbook. The record book 

contained farm production practices, farm inputs used, e.g., seeds, labor, materials and yield. 

Production performance of the GPO tested and existing farmer’s practice, was evaluated using a 

simple yield difference analysis. During field visits and at the end of each crop cycle, results and 

lessons learned were shared by farmer cooperators through a group feedback session 

workshop.    

On the other hand, there were good practice options that possess DDR/CCA potential, but were 

not implemented for some reasons. These adaptation options were:  floating vegetable garden, 

backyard mushroom and quail production, system of rice intensification (SRI), and the farmer-

managed submergence varietal trial. Reasons for non-implementation of GPOs during the first 

and second crop cycles are:     

First crop cycle:  

1. Floating vegetable garden: This GPO, which was sourced from one of FAO projects 

in Bangladesh, was introduced to San Buena farmer cooperators during the 

community validation in Buhi, Camarines Sur.  Mr. Oaferina, one of the farmer 

cooperators, whose rice field is located along the Semenlong river near Lake Buhi, 

tried this on an exploratory basis, using a bamboo raft with water hyacinth compost 

as growing medium. Unfortunately, the GPO was swept away by a strong flashflood 

(with water hyacinth) caused by torrential rain on August 2010. The farmer 

cooperator decided to defer the project. Other reasons for non-continuity of the 

floating garden: the time and family labor spent by the farmer cooperator in 

constructing the raft and compost took a little while. However, this GPO can be 

tried in areas with gentle water current and slow flooding. 

 

2. Similarly, the initial on-farm trial of submergence rice varieties in San Buena failed. 

Two (2) days after transplanting the trial on August 23, 2010, a flashflood on August 

25 that contained water hyacinth, covered completely the newly established trial 

for more than 2 months. These setbacks had forced the farmer cooperators to defer 

the trial until after the water hyacinth were totally removed. It took the LGU more 

than 6 months to clean the lake with water hyacinth. However, on the 2nd and 3rd 

crop cycle, with the availability of NSIC Rc-194, field trials on submergence was 

carried-out in San Buena and Igbac. 
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Second crop cycle:  

1. System of Rice Intensification (SRI): SRI’s potential as climate-smart adaptation option, 

and food security measure for resource-poor farmers in Africa, Asia and in the 

Philippines is well documented.  However, this option required specific skill level on the 

cultural management practices, i.e., from land and seedbed preparation, transplanting, 

weeding, to application of organic fertilization, which the local farmers cooperators 

were not used to. For instance, local farmers are not used to planting 10-12 day-old  rice 

seedlings at a  specific 30x30cm spacing, and 1 plant per hill, use manual rotary weeder 

to control weeds, wet-dry irrigation system, and organic fertilizers. It is suggested, that 

production adjustments could be done on: crop establishment, (i.e., use a customized 

mechanical transplanter for young seedlings, or a drum seeder for direct seeded rice to 

reduce labor) and water-use efficiency. A season-long hands-on training on SRI is 

needed. 

  

2. Backyard quail & mushroom production. These alternative livelihood options were 

identified by the farmer cooperators in San Buena at the height of fish kill in Lake Buhi in 

2011. For six months, rice cultivation in San Buena was impossible, as rice fields were 

completely covered by water hyacinth, and farmer cooperators were in dire need of 

cash to sustain the households’ daily food requirements. Consequently, the good 

practice options were not carried-out due to:  time element, the material and the labor 

requirements necessary in carrying-out these livelihood options.  The backyard quail, for 

instance, the farmers cooperators had to buy ready-to-lay eggs quail birds, then  

construct a quail house, and finally buy feeds for 45 days, before income from quails 

could be realized.  The situation had forced farmers to work in nearby farms in and 

outside Buhi During this period, rice cultivation in San Buena was impossible, as rice 

fields were completely covered by water hyacinth, and farmer cooperators were in dire 

need of cash to sustain the households’ daily food requirements for six (6) months 

instead of doing the project.  

 

The Good Practice Options  

This portion presents some climate-smart GPOs for DRR/CCA, that are effective against hazards, 

such as, typhoon, floods/flash floods, and saline intrusion, in lowland irrigated agro-eco zones. 

These GPOs are: 1. use of early-maturing rice varieties, 2. use of salt-tolerant rice varieties, 3. 

use of submergence rice variety, 4. timing of planting and rice ratooning , and 5.  integration of 

ducks in rice farming system. 

GPO 1:  Use of Early- Maturing Rice Variety   

The use of early-maturing rice varieties (EMRV) was tried to improve the production of 

transplanted rice in typhoon-prone Bicol region, ensure food security as well as reduce farmers’ 
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vulnerability from adverse climatic events during the months of June to December (wet season 

cropping). Rice farmers in Bicol usually grow two mono crop of transplanted rice, 1st crop (June- 

October) and 2nd crop cycle (December-April). There is however high production loss due to 

damages to standing rice crops brought by typhoons.  

The 1st crop cycle field demonstrations on EMRV (e.g., NSIC Rc-120; IR-60) were established 

during the middle part of July 2010 in Bagacay (Sorsogon) and in August 15, 2010 in San Ramon 

and Igbac (Buhi CamSur). At this time of the year, the El Nino, was felt in the whole Bicol region. 

About 50% of the farmers were unable to cultivate their wet season rice crop in Sorsogon. In 

spite of this, seven (7) farmer cooperators in San Ramon risked planting the early-maturing rice 

varieties IR-60, and NSIC Rc-120 in Ariman, and Bagacay, Sorsogon. GPO yield data, out- 

performed the existing farmers’ variety Binatang, which is a late-maturing variety.  

Statistical analysis of the GPO and farmers’ variety performance indicate a significant difference 

in the days of planting to harvest. The early-maturing rice varieties field-tested were harvested 

3.08 months or 92.4 days after transplanting, while Binatang was harvested 3.62 months or 

108.6 days. Interestingly, in spite of a month delay in crop establishment, the GPO varieties (IR-

60, NSIC Rc-192) were harvested 5 days ahead of the existing farmers’ variety, and still produced 

yield comparable with the farmers’ variety.  

Table 5. Yield (tons/ha) performance of early-maturing rice variety vs existing farmers variety. 3 crop 

cycles. 2010-2011.  

 
 

Location 

1
st

 crop cycle 
Yield (t/ha) 

GPO        EFV 

2
nd

 crop cycle 
Yield (t/ha) 

GPO        EFV 
 

3
rd

 crop cycle 
Yield (t/ha) 

GPO        EFV 
 

Average yield 
Yield (t/ha) 

GPO        EFV 
 

Buhi, cam sur 4.2          3.9 3.16        1.76 3.35       3.7        3.57           3.12 

Gubat, sorsogon 2.9          2.3 4.5          3.9 3.3         2.3        3.56           2.83 

Guinobatan, albay 2.7          2.2 3.5          2.7 3.25       2.1        3.15           2.33 

Average yield (t/ha)        3.3          2.8     3.72        
2.78 

     3.3          
2.7 

       3.43           2.76 

 

With early-maturing rice varieties, farmers were able to harvest additional yield of 375 kg/ha. 

This increase in production is equivalent to 4.5 cavans of milled rice as food for the farming 

household during adverse climatic conditions. If sold as fresh palay, this additional yield would 

provide an “emergency fund” equivalent to Php 4,500/ha. Hence, this GPO is a better option 

during typhoon and drought-prone months as it gives farmer cooperators ample time for a rice 

ratoon.  

This implies that the use of short-duration rice variety, increases farmers’ resilience to climate 

variability because it reduces the risk of post-harvest losses, as crop’s exposure to impending 

climate hazards are shortened. Finally, it enhances farmers’ preparedness, access to available 

food,  as farmers would have enough food stored in times of adverse climatic conditions.  
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GPO 2: Timing Of Planting + Rice Ratooning 

Rice ratoon (suli, saringsing), is an old practice by elder farmers in Bicol. At present, however, 

only those farmers with less capital still adopt this cost-effective strategy while the rice field is 

fallowed.  Farmer cooperators identified this “traditional” rice technology during the community 

planning and validation because of the production losses they incurred during typhoon months 

of October-December, on land preparation, transplanting, seeds used, fertilizer applied and 

other inputs. In addition, farmers experience difficulty of seedbed preparation and 

transplanting, during the turn-around period because October to December are typhoon 

months. While rice fields have more than sufficient water, and the risk of crop damages for the 

second crop is eminent, the use of appropriate short-maturing rice variety (NSIC Rc-158), with 

good ratooning ability was tested as good practice option and compared with the existing 

farmers’ practice (EFP). Results of the field testing are summarized in Table 6.  

Table 6. Yield performance of NSIC Rc -158 for timing of planting +rice ratooning.  2 crop cycles. 2010  

 
 

Location 

 
1

st
 crop cycle 

Yield (t/ha) 
GPO                EFP 

 
2

nd
  crop cycle 

Yield (t/ha) 
GPO               EFP 

 
3

rd
  crop cycle 

Yield (t/ha) 
GPO               EFP 

Average yield 
(t/ha) per crop 

cycle 
 

GPO                 EFP 

Buhi, cam sur  4.2 + 0.4         3.28 3.35+0.39      2.70 3.77+0.39         3.0 

Gubat, sorsogon 2.75+0.9       2.25 4.5 +0.89        2.95 3.45+0.8        2.97 3.57+0.86         
2.72 

Guinobatan, albay 2.6+0.42       2.50    3.25+0.39       3.0 3.2+0.42        2.75  3.02+0.41        
2.75 

Average yield (main 
crop+ ratoon)  t/ha 

2.93              2.37 
 
 

4.54                 3.07    3.87                
2.81 

 3.45+0.55        
2.82 

 

Data indicate that rice ratoon gave farmer cooperators additional rice yield of 580 kilos per 

hectare within 45 days. Yield difference was significant at 5% level using t-test with a t-

value=3.06 & p-value=0.008.  
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Sites

1st Crop Cycle 

(Tons/ha1)

2nd Crop Cycle

(Tons/ha1)

3rd Crop Cycle 

(Tons/ha1)

GP Option EFP GP Option EFP GP Option EFP

CamSur - - 4.20 + 0.41 3.28 3.35 + 0.42 2.70

Albay 2.70 + 0.40 2.50 3.25 + 0.39 3.00 3.20 + 0.43 2.75

Sorsogon 2.75 + 0.90 2.25 4.50 + 0.89 3.95 3.45 + 0.9 2.97

Comparative performance of early maturing + ratoon rice GP option versus

existing farmers variety and practice

Early maturing + ratoon GP Option

 

Rice harvest of early maturing + ratoon  GP option versus existing rice 

farmers  in Camarines Sur correlated with rainfall pattern   
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Three (3) farmer cooperators from Igbac, Buhi, Camarines Sur, feed-backed that good practice 

option NSIC Rc-120, planted during the 1st crop cycle, did not perform well due to above normal 

rainfall and   rice black bug infestation. Similar climatic conditions and pest infestations felt in 

Camarines Sur have also affected rice farms in Guinobatan, Albay. Note that while Camarines 

Sur and Albay farmers experienced more precipitation during the 1st crop cycle, Sorsogon 

farmers experienced less rainfall as El Nino swept the Bicol region in the first half of 2011.  

However, on  the 2nd cropping cycle in December to April 2011,  this same rice variety, NSIC Rc-

120,  has performed well in Igbac, Camarines Sur, Mauraro, Guinobatan, Albay,  and Rizal, Guat , 

Sorsogon.  

GPO 3:  Use of Submergence rice variety (NSIC Rc-194) 

The use of NSIC Rc-194, a submergence rice variety, has enabled farmers cooperators to 

produce acceptable rice yield under above normal rainfall conditions, during the 2nd and 3rd crop 

seasons in Rizal, Gubat (Sorsogon), Binti and Masarawag (Albay), and igbac (Buhi) as 

summarized in Table 4.  Moreover, farmers feedbacks indicated that use of NSIC Rc-194, is an 
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appropriate rice variety for a cost-effective coping mechanism in these flood-prone pilot areas.  

The variety was able to tolerate La Nina effects (above normal precipitation) from Dec 2010-

March 2011, and yielded more than the existing farmers local variety. Statistically, the yield 

difference is significant at 5% level, with a t-value=2.88 and p-value=0.045.  
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pattern of provinces 

Sites

2nd Crop Cycle

(Tons/ha1)

3rd Crop Cycle 

(Tons/ha1)

GP 

Option
EFP

GP 

Option
EFP

CamSur
3.05 1.95 3.80 2.65

Albay
2.94 2.32 3.75 2.50

Sorsogon
3.03 1.95 3.10 2.20

Rice harvest of submergence rice versus

farmers variety as influenced by rainfall

pattern

Submergence rice GP Option

 

Ten (10) farming cooperators took part in the techno-demo project:  3 in Rizal; 2 in Igbac; 5 in 

Binti); For 3 cropping cycles, 50 demo projects were established (Buhi 20, guinobatan (10) and 

Gubat (20).  Interestingly, during the 3rd cropping cycles, six (6) farmers in Rizal (3) and Igbac (3), 

have planted NSIC Rc-194 in their own lowland irrigated parcels using their own resources. 

Farmers’ reasons in adopting this rice variety were: high milling recovery (65%); good eating 

quality, and better yield adaptation under rainy, flood-prone environment.  

O the other hand, farmer cooperators shelled-out about Php 1,800 for the cost of seeds, other 

farm inputs and family labor in a 1000 sq m plot. Thus, a farmer will spend Php 18,000 in one 

hectare for this GPO. In terms of economic benefits, an additional rice yield of 1,700 kilos in 

each season is possible. This implies that a farmer could earn, on the average, Php 20,400 per 

hectare, which is 38 % higher than the earnings from the existing farming or control farmers. 

One important need of farmers to ensure sustained seeds supply during climatic disturbances is 

hands-on training on seed production and storage of NSIC Rc-194. LGUs need to establish a 

functional seed systems, that involves production, storage, access, and distribution of such 

stress tolerant varieties to assure farmers of steady supply of quality seeds at the right time and 

right amount and mitigate the effects of natural hazards.  
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GPO 3:  Use of Salt-Tolerant  Rice Varieties (e.g., NSIC Rc-108) 

Ten (10) farmer-cooperators in Bagacay (5 FCs) and Rizal (FCs), Sorsogon planted NSIC Rc-108, 

from Aug 2010 to June 2011. Results indicate that the use of saline-tolerant rice variety gave 

farmer cooperators anaverage yield (tons/ha) of 2.28, 2.93, and 4.15, during the 1st, 2nd and 3rd 

crop cycles respectively (Fig. 2). Yield difference is significant at 5% level, with a t-value=5.23 

and p-value=0.014.  

Rice areas along the nipa palm in Rizal and Bagacay, are usually affected by saline intrusion. 

Farmers along these areas normally experienced low palay production, because the present 

variety being use is not intended for stress environment, especially during May and December. 

Generally, farmers start preparing seed beds at the onset of rain in May and transplant early 

June.  When precipitation/irrigation is delayed, transplanting is delayed up to a month. The El 

Nino, experienced during the 1st crop cycle had affected the yield performance of all cultivated 

rice, in the locality. In Rizal, for instance, while the farmer existing variety used (Binatang) was 

destroyed, the good practice option NSIC Rc-108 has performed better. The farmer replanted 

the same rice variety, but produced only 50% less than the NSIC Rc-108.  

Sites

1st Crop Cycle 

(Tons/ha1)

2nd Crop Cycle

(Tons/ha1)

3rd Crop Cycle 

(Tons/ha1)

GP Option EFP GP Option EFP GP Option EFP

Rizal 
2.25 1.30 3.10 2.12 4.10 2.70

Bagacay 2.30 1.25 2.76 1.38 4.20 2.95

Average 2.28 1.28 2.93 1.75 4.15 2.83

Comparative performance of saline tolerant rice GP option versus existing

farmers variety in Gubat Sorsogon

Saline Tolerant Rice GP Option

 

It can be concluded that the use of NSIC Rc-108 is a cost-efficient option than the present local 

farmer varieties being cultivated (Binatang) year in and year out.  In this good practice option, 

farmer cooperators spent, on the average, Php 15,027 to establish a hectare, and get  additional 

yield  of 1.14 tons/ha. This additional yield is roughly equivalent to Php 13,738.00. 

Comparatively, unsuitable rice variety in salt-affected rice fields in Sorsogon, only increases the 

cost of production per hectare among local farmers (Php 18,000 – 20,000), and so with food 

insecurity, getting only an average yield of 1 ton/ha.   

One major concern that farmers observed about saline-tolerant rice variety, (NSIC Rc-108), is 

the length of seedbed preparation (25-30 days) before transplanting. Basically due to its 
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sensitivity to saline condition at an early vegetative stage, older seedlings were used. This 

situation poses certain level of adjustment in timing and scheduling of crop establishment as 

weather condition is a crucial concern for farmers to adapt in stressed environment. Thus, the 

use of early-maturing saline-tolerant variety (e.g., NSIC Rc-188 series) offers a future alternative 

option for salt-affected rice areas, for a quick turnaround establishment and mitigation.   

 

GPO 4:   Rice + duck farm systems 

This GPO (adopted from Takao Furuno, 1989) is more appropriate in typhoon, flood prone and 

even salt-affected areas. Duck helps the rice seedlings grow by eating both insects and weeds 

that get in the way. The farmers grow rice without using pesticide or herbicide. They earn extra 

money is possible when the fully grown ducks are sold or when they start laying eggs.  

Duck integration in rice farming system was presented during the 1st crop cycle community 

validation workshop. Farmers, however, were undecided because of previous negative 

experiences with it. During the 2nd crop cycle, three (3) selected women farmers, from Sorsogon 

(Ariman), Albay (Masarawag), and CamSur (Igbac) took part in the exploratory farm testing. 

These farmer cooperators constructed a simple 10sq.m duck shelter, surrounded by a used-

nylon fence, where the ducks rested and took refuge from rain, and protection from other 

animals. Four (4) to eight (8) laying-ducks, owned by the women farmer cooperator were used 

as model purposely to document the dynamics of integrating ducks in the rice farms. Ducks were 

freely ranged on a 1,000 square meters rice field, two (2) weeks after transplanting until rice 

maturity.  

The project provided the rice seed NSIC Rc-194 in Igbac & Masarawag), NSIC Rc-158 in Ariman, 

while the FCs lend their own laying ducks. Field documentation show that duck integration in 

irrigated rice field and flood prone area is a potential livelihood and food security adaptation 

options  compared with the local farmers practice mono-crop rice cultivation (Table 7). 

Table 7: Production and Economic benefits of rice+duck  (1000 sq.m), 2
nd

 crop cycle. 2011. 

Sl. 
No.  Parameters 

Location Average/ 
 Buhi Guinobatan Gubat total 

1 
Cost of GPO:  (Php)   rice production 
                                     Ducks 

3,878 
1,200 

3,278 
1,200 

4,460 
600 

11,616 
3,000 

3,872 
1,000 

2 

Total yield or product 
                                      Rice (kls) 
                                      Eggs (pcs) 

 
315 
720 

 
315 
720 

 
495 
480 

 
1125 
1920 

 
375 
640 

     3 

Economic benefits received in one 
season (Php)  
                                     Rice  
                                     Eggs 

7,380 
 

3,780 
3,600 

7,380 
 

3,780 
3,600 

8,340 
 

5,940 
2,400 

23,100 
 

13,500 
9,600 

7,700 
 

4,500 
3,200 
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Farmer cooperators spent Php 4,872, on the average, for the cost of seeds, ducks, other inputs, 

and family labor). Eggs supplied nutrition to the children, while the additional income of Php 

200/week in one cropping season, supplied some operational expenses of the household. This 

amount is 30 % higher than the earnings from traditional farming of mono crop rice.  

At the 2nd technical working group (TWG) update, the rice+duck farm systems documented 

production and economic benefits were presented to the Department of Agriculture RFU-5. The 

result has encouraged the DA RFU-5 management to replicate this GPO to 50 farmer 

cooperators, and procured 500 ready-to lay ducks. Results of the 3rd crop cycles field testing 

show that rice+duck farm system is a potential alternative livelihood adaptation and food 

security option (Fig.) in flood-prone and typhoon-prone irrigated rice areas. Interestingly, it has 

shown women farmer’s participation in hazard- prone rice farm system.  

Rice + Duck

2nd Crop Cycle

(Tons/ha1)

3rd Crop Cycle 

(Tons/ha1)

GP Option FP GP Option EFP

CamSur 2.70 + 720 eggs 1.80 3.50 + 280 eggs 2.70

Albay 2.70 + 720 eggs
1.80 3.72 + 309 eggs 1.36 

Sorsogon 4.50 + 480 eggs 4.00 4.20 + 275 eggs 3.50

Rice + duck harvest versus farmers practice (FP)

Rice + Duck  GP Option

 

Farmers observed that by allowing 10 ducks (itik) to freely range in the rice field within 8 

months, the population of golden apple snail (GAS) has been reduced. Morever, farmer 

cooperators had set aside mollucides and insecticides spray application. Finally, protein-rich 

food (egg) has become a part of the family’s daily food item. Excess eggs are sold to stores in the 

locality, as additional source of cash. To improve technical and procedural aspects of rice+duck 

these issues need critical considerations: 

1. FC homestead is not within the rice farm: under this condition, ducks were stressed, 

thus, the egg-laying ability is delayed by more than 3 months;  

2. FC homestead is right in the farm: this situation offers less stress on the ready-to-lay 

ducks delivered. The location of ducks to their feeding area facilitated easy access to 

feed, such as, golden apple snail (kohol) and rice grains, thus, facilitated egg-production.  
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3. Disinterested unlisted/absent farmers during planning session became suddenly 

interested while the ducks were being distributed to the intended FCs. LGU-DA 

extension workers’ close supervision in formulating the farmers final listing and 

distribution is very important.  

The LGU and  DA rfu-5 need to promote the technology to and conduct long-term assessment  

on changes in golden apple snail population, reduction in the level of pesticides application, and  

the nutritional aspects of the households, to confirm the contribution of this to DRR/CCA. 

 

CONCLUSION AND RECOMMENDATIONS  

Good practice options: The use of appropriate rice varieties (early-maturing, salt-tolerant, 

submergence rice variety) and integration of ducks in rice farming systems are adaptation 

options for DRR/CCA, applicable for lowland irrigated areas against typhoon, saline intrusion and 

flooding in Bicol. Replication and expansion to other farmers and areas, in similar hazards and 

agro-eco characteristics with that of the pilot sites are recommended.   

Table 7.  Lowland irrigated GPOs  for DRR/CCA for upscaling. 4
th

 crop cycle. 2012. 

CCA 
Option 

Suitable for replication under the following 
conditions 

Prima
ry 

target 
group 

 

Invest
ment 
costs 
for 

replica
tion 

 
 

Envir
on-
men
tal 

bene
fits 

Justification  for 
replication 

remarks  
 
 Farmi

ng 
Syste

m 

Agro-
ecologi

cal 
zone(s) 

Hazard 
type 
and 

impact
(s) 

Water 
mgt  

system 
 
 

Micro – 
topogr
aphy/ 
terrain 

 
 

Incre
ase 

of  CC 
resilie

nce 

Econ
omic 
and 

socia
l 

feasi
bility 

No or 
margi

nal  
increa
se of 
GHG 

emissi
on 

Use  of 
EMRV, 
SALTOL, 
SUB-M  
tolerant 
rice var  

Rice-
rice 

patter
n 

Level, 
flood 

prone, 
saline  

typhoo

n flash 

floods;  

loss of 

crops 

Saline- 
intrusi

on; 
flood 

prone; 

High 

and 

low  

prone 

area 

 

Poor/ 
medi
um 

farme
rs 

with 
land 

owne
rship 

3,800 High High Yes No 

increa

se 

Highly 
recommen
ded as 
adaptation 
option 

Rice + 
duck; 
timing 
of 
planting 
+ rice 
ratoon 

Rice- 
rice 

Irrigate
; flood 
prone 
lowlan
d area 

typhoo

n 

   P3500 high high yes No 
data 

Highly 
recommen
ded as 
mitigation 
and 
adaptation 
option 

 

Technical:   

1. With DA RFU-5 leadership, upscale the good adaptation options identified for the 

ensuing 4th cropping cycle, in collaboration with LGU and technical support from the 

Academe and PAGASA and PHILRICE. 
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2.  DA-LGU should pursue seed multiplication and storage of stress-tolerant rice seeds in 

collaboration with, farmers associations or cooperatives, and ensure availability, access, 

and use of such inputs to ensure rice production during adverse climatic condition.     

Methodological  

 On the procurement of rice seeds: the lessons learned during the 1st crop cycle, imply that 

timing of seed procurement and distribution is an important element in DRR/CCA field 

demonstration of good practice options; delayed implementation was resolved with a 

functional local procurement scheme, through DA Bicol Experiment Station (BEST), and 

LGU initiatives;  timely input distribution and  project implementation.  

 

Periodic or annual evaluation of GPOs by farmers, facilitated by LGU extension workers is 

needed to further improve the option for future adoption.  

 

Lessons leaned 

The choice of simple and easy to implement GPOs (e.g., change in variety) requiring less 

input/materials but with better benefits and economic return (e.g., rice+duck) are acceptable 

among small farmers in the lowland irrigated areas. The fact that majority of them have spent 

more than 30 years in rice farming, and have not own the land they till, has to rely on traditional 

family labor,such as, ilay, tadia as  coping mechanism to mitigate the effects of adverse weather 

condition. 

Overall,  women farmers preferred good practice options that were effective and efficient 
coping strategies during months of hazards occurrences, such as, rice + duck farm systems,  
timing of planting + rice ratooning, and use of early-maturing rice varieties.   

 


