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ABSTRACT

This paper determined the awareness of the Ifugao farmers on climate change, its effect on the
cropping practices and production cycle, and adaptation measures and strategies in response to
climate change. Results show that climate change is affecting the province as indicated by
altered temperature, increase in water run-off during rainy periods, change in timing of rains and
decrease of water supply from sources. These are brought by human activities such as
deforestation, increase in population, excessive use of chemicals and inappropriate land use
management. The fruiting calendar of major agricultural crops in the province did not vary,
however, change in fruit quality such as size and volume of production is observed. Adaptation
strategies toward climate change utilized by the farmers include planting of different crop
varieties that adapts to warmer temperature, use of irrigation system, multiple cropping and
engagement in diversified economic activities. Other adaptation measures like reforestation,
employment of risk mitigating tools such as crop insurance scheme policy and legislation bills,
identification of natural warning systems, effective land-use plan development and awareness
programs are seen by the Ifugaos as crucial adaptation measures that the government should
spearhead.
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INTRODUCTION

The Philippines being an agriculture-based country has an estimated 9.5 million hectares devoted
to agriculture (BAS, 2010). The increase in population and the need for survival has even led to
the conversion of non-arable areas and protected areas into agriculture production areas
especially in the rural areas, while conversion of agricultural lands to non-agriculture uses are
being done in urban areas. Both situations are considered serious threat to agricultural production.

Another serious problem besetting the agriculture sector is the issue on climate change,
especially to agriculture production. It is a real threat that largely affects water resources,
agriculture, vegetation and forests and geological processes such as landslide and floods (Malla,
2008). The country’s climate data for the past 50 years have shown a trend of rising temperature
by 0.011oC annually, with observed changes in the rainfall pattern and increasing number of
flooding and drought (DENR, 2010).

The Province of Ifugao, located in the northern part of the Philippine archipelago is the home of
the world renowned rice terraces clusters that is in the World Heritage List of UNESCO. Its
economy is largely agriculture-based as it is the dominant industry in the province. The
agriculture sector absorbed 70% of the total employed in 2010 (PDPFP, 2010). The threat of
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global warming to this province is the same with other places elsewhere in the archipelago.
Global warming and climate change has already become a popular terminology, however, to
what extent do the farmers in Ifugao Province understand and respond to this phenomena and
what measures of adaptation are done in response to the effects of climate change. It is the
objective of this study to determine the effects of climate change on the cropping pattern and
production cycle of crops planted by the farmers, identify the adaptation measures and strategies
done by the farmers in response to the effects of climate change.

METHODOLOGY

Group discussion approach, individual interviews and direct observation was used to gather data
from farmers from selected municipalities in Ifugao namely Asipulo, Mayoyao, Banaue and
Hingyon. Guide questionnaire was used to gather information to answer the objectives of this
study. This study was undertaken from October 2011 to March 2012.

Licnachan (2009) mentioned that farmers as respondents are in the best position to notice
changes in the climate patterns as they possess local climate indicators and they can determine
changes in weather and agricultural pattern. In effect, they are considered as experienced agro-
meteorologists, therefore they were chosen as respondents to this study.

RESULTS AND DISCUSSION

Profile of Respondents

Respondents to this study are farmers whose age range from 31 to more than 50 years old, with
67% of the respondents who are male and 33% female and are engaged in farming activity for
21-30 years. Most of the farmers cultivate less than 5,000 m2 of agricultural land. Only 13% of
the respondents cultivate more than 5,000 m2. Limited area for crop cultivation is due to the
natural mountainous and sloping terrain of the province.

Awareness on Climate Change

All of the respondents say that they are aware of the climate change phenomenon. The change in
timing of rains, increase in temperature, decrease of water from sources, and altered temperature
change are among the major indicators of the occurrence of climate change in the province.
Other indicators include the change in frequency of drought. The farmers also felt that while
there are changes in the timing of rains, the volume of rain produced is more than what a regular
rainfall produces. The heavy rainfall therefore triggers incidence of landslides/soil erosion and
increase in water run-off.

Perceived Causes of Climate Change

Majority of the respondents claim that human activities are the major contributory factor to
climate change. A similar research finding was reported by Sawey, M. et al., (2010).
Deforestation caused by cutting of trees and burning of forests due to expansion of agricultural
production areas and improper land use are the major activities that contribute to climate change.



Other contributory factors include the extensive use of chemicals in agriculture production,
growth in population, too much use of technology all of which lead to air, water and ground
pollution.

Observed changes in Cropping Pattern and Production Cycle

The major crop produced by the respondents is rice. While all of the respondents come from the
municipalities in Ifugao that are located in a higher elevation where the upland rice variety
thrives very well, most of the farmers claimed that they have shifted to planting the lowland rice
variety that is adapted to the local condition. The shifting to other varieties is due to production
turnover of the upland rice variety versus the lowland rice variety. It was also observed that there
is a slight decrease in the yield of upland rice variety. According to the farmers, the decrease in
yield is attributed to changes in climatological condition such as temperature and decrease in
water supply from the watershed areas to sustain the rice terraces.

Interestingly, the change of rice variety is also driven by economic factors due to the fact that the
lowland rice variety is a fast maturing variety that can be harvested in 3 ½ - 4 months after
transplanting compared to the upland rice variety that takes 7-8 month to mature. It equates to
allowing a three cropping cycle for the lowland rice variety as compared to a single cropping per
year when planting the upland rice variety.

Furthermore, the native rice variety requires particular environmental requirement such that the
planting season requires cooler temperature which usually falls on December. However, the
farmers who are still engaged in planting the upland rice variety claimed that the cropping
pattern has been adjusted. This finding is similar with the result of the study of Licnachan (2009)
where the transplanting season was moved from December of each year to January due to
prolonged cold season.

Other crops planted by the farmers include vegetables such as snap beans (Phaseolus vulgaris),
pechay, watercress and sweet potato. These vegetables are the cash crops of the farmers. The
planting season for most of the vegetables are supposedly during the onset of the rainy season
which falls in the month of May. However, with the changing and unpredictable weather
condition, the timing of planting now depends whenever the farmer observes that the rainy
season begins. This means that the production schedule has now changed and would already
depend on the frequency of rain.

Fruiting pattern of Fruit Crops

Results revealed that the fruiting pattern of fruit bearing trees such as pomelo, rattan and other
wild edible fruits did not change. Rather it was observed that the fruits became smaller in size
and production volume is fluctuating. The farmers claim that there are certain production seasons
where the volume of harvest is few and the next harvesting year produces higher volume. This,
as farmers conclude, may be attributed to the changes in climatic factors like temperature,
precipitation and solar radiation.



Prevalence of Crop Pests

A serious problem of farmers is the occurrence of pests in the crop production areas. These
include the uncontrolled presence of rats especially during harvest season. Respondents believe
that the rats invade the rice fields and vegetable gardens due to scarcity of food in their natural
habitat.

Giant earthworms are also contributing to the pest problems of farmers. It has greatly contributed
to the degradation of the rice terraces (Calderon, 2008 and Gonzales, 2008) thus causing the
farmers to abandon their rice fields. The damage caused by the giant earthworms caused
loosening of soil, water seepage and then eventually erosion of dike. Therefore, water supply
could not be maintained in the paddies. The problem on giant earthworm may not be new. The
report of Malanes (n.d.) as cited by Calderon (2008), the problem on giant earthworm worsened
in the 1990’s as a result of dwindling water supply in the terraces. The earthworms have been
found to rapidly multiply with less water.

One recent pest that occurred in the rice terraces is the presence of the European eel. It similarly
burrows into the soil, then creating holes into the dikes of the rice fields thus causing erosion.
While the eel is edible, the damage it contributes to the rice field is becoming serious.

Use of Fertilizers and Pesticides

This study revealed that the Ifugao farmers in the study area are already using inorganic
fertilizers and pesticides in their crop production. For the case of rice production, the shifting
from upland to lowland rice variety requires periodic application of inorganic fertilizers and
pesticides due to the fast depletion of macro-elements in the soil that are needed by the plants. It
is interesting to note however that the farmers use only half of the recommended fertilizer
requirement in their field application. However, for those who are still planting the upland rice
variety, the farmers maintain the non-use of inorganic fertilizers in their production. For the
management of rice pests such as the rice bug, farmers claim that they revert to the use of
inorganic pesticides once in a while. All of the respondents agree that too much use of inorganic
pesticides could harm the environment and therefore contributes to global warming.

Adaptation Measures Towards Climate Change

The use of community irrigation system (CIS) is the very common adaptation measure used by
farmers. Government agencies such as the Department of Agriculture through the Local
Government Units are supporting the maintenance of the existing CIS in the community.
However, in the absence of external interventions, the farmers claim that the community
members themselves, especially those who own rice fields fix and maintain the irrigation system.

Planting of crop varieties that are resistant to drought or warmer temperature is also one of the
adaptation measures towards climate change. Engagements to other activities such as animal
raising and working as laborers whenever available are remedial measures to augment their
income aside from the income from farming activities.



Other farmers also change the cropping pattern and production schedules of crops to suit to the
environmental requirements of the particular crops (Licnachan, 2009).

Other strategies implemented by farmers to help cope with the effects of climate change is to ask
assistance from the Local Government Units and politicians for livelihood projects, apply loan
assistance from non-formal lending institutions or borrow from neighbors and to resort to other
alternatives such as the substitution of rice to sweet potato while waiting for their crop harvest.

Other Adaptation Measures and Strategies Considered

Respondents assess that artificial retention of rain water (catch basin) and crop insurance scheme
policy are necessary adaptation measures but they are not planning to implement it. This is due
to the need to invest for the construction of catch basin, and the need for cash to pay crop
insurance. However, measures to control soil erosion such as reforestation and identification of
crop production areas are strategies considered that they plan to implement, while flood
protection measures such as construction of dikes and river control system and efficient
irrigations systems are already being implemented. Other strategies considered by the farmers
are the promotion for organic farming, moderate use of chemicals in crop production and
observance of proper waste management.

CONCLUSION

Several changes in the cropping pattern and production cycle have been observed by the farmer
respondents in Ifugao. These changes, they agree, are effects brought about by climate change.
There are already several adaptation strategies being implemented by farmers however, vis-à-vis
their initiatives, there is a need for government institutions to assist the farmers cope with the
inevitable effects of climate change.
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