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1. Organic agriculture (OA) production systems are less prone to extreme weather 

conditions, such as drought, flooding, and waterlogging.  
 
2. OA addresses key consequences of climate change, namely increased occurrence of 

extreme weather events, increased water stress, and problems related to soil quality1; it 
reduces the vulnerability of the farmers to climate change and variability. 

 
3.  OA as an adaptation strategy … 
 

a. OA increases soil organic matter content, and hence higher water holding capacity 
making crops more resistant to drought conditions.  

b. OA reduces the vulnerability of the farmers to climate change and variability by: 
 
 Promoting the practice of biodiversity-based farming systems that increase the 

diversity of income sources and the flexibility to cope with adverse effects of 
climate change and variability, such as changing rainfall patterns. This leads to 
higher economic and ecological stability through optimized ecological balance and 
risk-spreading.  

 Providing a viable alternative for resource-poor farmers who are most vulnerable 
to climate change. OA is a low-risk farming strategy with reduced costs of external 
inputs, therefore, lower risks with partial or total crop failure due to extreme 
weather events or changed conditions in the wake of climate change and 
variability.  

 Providing products that command higher prices via an organic certification system; 
higher farm incomes are thus possible due to lower costs of production and higher 
selling prices. The coping capacity of the farms is increased and the risk of 
indebtedness is lowered.  
[Note: Risk management, risk-reduction strategies, and economic diversification to 
build resilience are also prominent aspects of adaptation, as mentioned in the Bali 
Action Plan2]. 

                                                             
1 IPCC. 2007. “Summary for Policy Makers.” In IPCC Fourth Assessment Report, “Working Group II 
Report: Impacts, Adaptation, and Vulnerability.” See specifically on adaptation, chapter 17; on inter-
relationships between adaptation and mitigation, Chapter 18; on vulnerability, chapter 19. 
http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-spm.pdf and 
http://www.ipcc.ch/ipccreports/ar4-wg2.htm.  
2 UNFCCC (United Nations Framework Convention on Climate Change). 2007. Online document.  “The 
Bali Action Plan, United Nations Framework Convention on Climate Change.” 
http://unfccc.int/files/meetings/cop_13/application/pdf/cp_bali_action.pdf.  



 

 

 
c. Crops varieties/genotypes (and animal breeds) used in OA are usually well adapted to 

the local, and usually more stressed environments. This is important because localized 
effects of climate variability cannot be foreseen in detail because localized 
application of climate change models is still difficult; they are not yet accurate 
enough or are even available. Adaptation thus may utilize measures that build on self-
adaptive capacity, such as local or farmer-based crop-breeding/selection. 

 
4.  OA as a mitigation strategy … 
 

a. Rough estimates for the global mitigation potential of OA amount to 3.5–4.8 Gt CO2 
from carbon sequestration (around 55–80 % of total global greenhouse gas emissions 
from agriculture) and a reduction of N2O by two-thirds3. 

b. OA as a mitigation strategy addresses emissions reduction/avoidance by: 
 
 Lower N2O emissions due to lower input of nitrogenous fertilizers - it is usually 

assumed that 1–2 percent of the nitrogen applied to farming systems is emitted as 
N2O, irrespective of the form of nitrogen fertilizer used input. The default value 
currently used by the IPCC is 1.25 percent, but newer research finds considerably 
lower values, such as for semi-arid areas4;  

 Reduced CO2 emissions from farming system inputs (pesticides and fertilizers 
produced using fossil fuel); and 

 Reduced methane, CO2 and CO emissions in lowland paddy soils by effective water 
management, i.e., intermittent irrigation.  
 

c. OA as a mitigation strategy addresses carbon sequestration. This is achieved by: 
 
 Enhancing soil carbon sequestration through OA cultural management practices, 

e.g.,   use of compost and other organic materials for soil fertility enhancement, 
practice of biodiversity-based  farming systems (mixed cropping and use of green 
manures, legume-based crop rotation,  agroforestry systems involving annual 
crops, perennials, trees and hedges). Increasing soil organic carbon in agricultural 
systems has been pointed out as an important mitigation option by IPCC (2007b).  

 Practice of soil conserving tillage system such as zero or minimum tillage because 
when there is excessive plowing, soil carbon gets oxidized and become 
atmospheric carbon dioxide5. It also reduces biomass mineralization, decreases 
oxygen availability and increases soil organic carbon concentration6. These 
practices help reduce evaporation by minimizing exposed soil surface area of soil.  

                                                             
3 Niggli, U., A. Fliessbach, P. Hepperly, and N. Scialabba. 2008. “Low Greenhouse Gas Agriculture: 
Mitigation and Adaptation Potential of Sustainable Farming Systems.” Rome: FAO. 
4 Barton, L., R. Kiese, D. Gatter, K. Butterbach-Bahl, R. Buck, C. Hinz, and D. Murphy. 2008. 
“Nitrous Oxide Emissions from a Cropped Soil in a Semi-arid Climate,” Global Change Biology 14: 177–
92. 
5 Takle E and D. Hofstrand 2008. Global warming - agriculture’s impact on greenhouse gas emissions, 
AgDM newsletter article, April 2008 
6 Martens, D.A., 2000. Management and crop residue influence soil aggregate stability. J. Environ. Qual. 
29, 723–727. 



 

 

 Soil conservation measure such as mulching conserves soil moisture by reducing soil 
erosion and improves moisture retention. It also cuts capillary system, minimizing 
evaporation from soil and cracking of lowland rice field. 

 Organic fertilization improves soil porosity and water-holding capacity. It also 
improves the physical condition of soils by promoting soil aggregation and 
preventing surface crusting, thus improving water infiltration, plant root 
penetration and soil aeration. 

  Direct seeding of rice and corn requires minimal water supply and reduces labor 
requirements. 

 Use of early maturing or short-duration varieties of rice, vegetables and other 
alternative food crops. Rice varieties that are reported to be drought resistant are 
PSB Rc12 or Caliraya and PSB Rc14 or Rio Grande. Corn varieties such as Cn 96-71, 
CW2, Cn96-72 and CW24 are drought resistant. Other crops that are known to be 
efficient in their water use are sorghum, sweet pepper, ube, togue, alugbati, 
banana, winged bean, pigeon pea, pole sitao, pineapple, ginger, cassava, 
cantaloupe, asparagus, black pepper, sweet potato, mung beans, grapefruit, 
cucumber, cowpea and peanut. Planting of these crops with short crop duration is 
the most means of drought escape, the most effective strategy of crops under low 
moisture conditions. It also allows the cultivation of succeeding crops at the time 
when rainfall and residual moisture are available. Other crops with lower water 
requirements compared to rice are shown in Table 1 

 
Table 1. Perennial and annual crops that are potential substitute for rice during low rainfall 
periods   
 

Crops Water/rainfall 
requirements 

Average 
Growing 
Period  

Moisture 
Sensitive 

Period 

Remarks References 

 
Rice 

 
1240 mm crop-1 

 
100-180+ d 
105-140 d 
(recommended 
varieties in the 
Philippines) 
 

 
Booting to 
flowering 

 
Can be grown 
under upland 
conditions, 
moderately 
submerged 
conditions, and 
in 150-500 cm 
of water. Rice 
cultivation is 
limited to 
areas where 
annual rainfall 
exceeds 1000 
mm. 

 
Yoshida (1977) 
Obias (1967) 

 
Avocado 

 
750-1000  mm 

 
_ 
 
 

 
_ 

 
West Indian 
varieties and 
their hybrids 
can thrive in 
tropical 
lowlands 
where annual 

 
Coronet (1978) 



 

 

rainfall may 
exceed 2500 
mm. A climate 
with 
alternating wet 
and dry season 
is better than 
one with rains 
evenly 
distributed 
throughout the 
year.  
 

Carrot 15-35 mm wk-1 40-60 d _ Continuously 
high soil 
moisture 
results in 
undesirably 
short thick 
carrot with low 
carotene 
content and 
poor color. 
There seems to 
be no 
moisture-
sensitive 
stages during 
growth and 
flowering 
 

Caoili and de 
Vera (1977); 
Boswell and 
Jones (1941); 
Salter and 
Goode (1967) 

 
Cashew 

 
1000-2000 mm 

 
_ 

 
_ 

 
Grows well in 
areas with 
rainfall varying 
from 500-3200 
mm. Trees are 
drought 
resistant. 
Cashew needs 
a climate with 
a well-defined 
dry season of 4 
months or 
more to 
produce the 
best yields. 
 

 
Nambiar, et al. 
(1980) 
Ohler (1979) 

 
Cassava 

 
500-2500 mm 

 
8-12 mo 

 
_ 

 
Rainfall must 
be evenly 
distributed. 

 
Kay (1973) 



 

 

Cassava can 
withstand 
periods of 
prolonged 
drought except 
at planting 
 

 
Common bean 

 
2.5mm/week 

 
Bush types: 
75-95 d (for 

immature 
pods)b 

45-50 d  
75-90 d (dry 

seeds) 
 
Pole types: 
80-100 d (for 

immature 
pods) 

50-65 d 
75-90 d (for 

seeds)b 

 

 
Flowering and 
fruit 
development 

 
Excessive or 
too little 
moisture may 
cause blossom 
and pod drop. 
Too dry soil 
needs 
irrigation 
before 
planting. 

 
Meiners and 
Kraft (1977) 
Salter and 
Goode (1967) 

 
Corn 

 
6-10 mm crop-1 

6-8 mm d-1 

during silking 
and soft dough 
stages 

 
70-75 d(green 
corn) 
95-110 d (grain 
corn) 

 
Tasseling, 
silking, and 
grain filling 

 
Reproductive 
processes and 
parts of corn 
are more 
sensitive to 
water stress 
than those of 
sorghum. 
Excessive 
moisture 
within the root 
zone for 36 
hours will 
injure the 
plants. 

 
Caoili and de 
Vera (1977) 
Mercado et. al, 
(1976) 
Doorenbos and 
Kassam (1979) 
Kassam (1976) 
 

 
Cowpea 

 
530 mm crop-1 
or 
35 mm wk-1 

 
75-95 d (fresh 
pods) 
45-50 d 
75-90 d (for 
seeds) 

 

 
Flowering and 
pod filling 

 
Drought and 
heat tolerant. 
Good drainage 
is necessary for 
efficient 
fixation of 
nitrogen by the 
nodule 
bacteria 

 
Caoili and de 
Vera (1977) 
Meiners and 
Kraft (1977) 

 
Cucumber 

 
300 mm crop-1 

 
100-110 d (for 

 
Flower 

 
Drought 

 
Caoili and de 



 

 

seeds) b 
80-90 d (for 
fruits) b 
45-50 db 

 

formation and 
flowering, 
particularly at 
full bloom 

conditions 
during 
flowering and 
when the 
flowers are 
formed may 
result in 
deformed. 
Nonviable 
pollen grains 
and may 
damage the 
gynoecium. 

Vera (1977) 
Salter and 
Goode (1967) 

 
Eggplant 

 
340-515 mm 
crop-1 

34-40 mm wk-1 

 
95-150 d b 
75-85 de 

 
_ 

 
Hardier than 
tomato since it 
can tolerate 
drought and 
more excessive 
rainfall 

 
Deanon (1967) 
Caoili and de 
Vera (1977) 
Bautista and 
Mabesa (1977)  
 

 
Garlic 

 
360-400 mm 
crop-1 

 
95-125 d 

 
Bulb formation 

 
Requires 
moderately 
wet soil from 
planting to the 
first signs of 
maturity. 
Mulching with 
rice straw is 
practiced in 
the Ilocos 
region to 
conserve soil 
moisture. 
 

 
Caoili and de 
Vera (1977) 
Jones and 
Mann (1963) 

 
Lablab bean 

 
600-1000 mm 

 
_ 

 
Early stages of 
growth 

 
Drought 
tolerant, but 
needs good 
soil moisture 
to establish the 
crop 

 
Kay (1979) 
NAS (1979) 
Rachie and 
Roberts (1974) 
 

 
Lesser yam 

 
875-1000 mm 
rainfall evenly 
distributed 
throughout the 
growing period 
 

 
8-10 mo 

 
14th-20th week 
of growth 

 
Requires long 
rainy season. 

 
Martin (1974) 
Kay (1973) 
Kassam (1976) 

 
Lettuce 

 
300mm crop-1 

 
35-70 d (leaf 
lettuce)b 

 
Before 
harvesting 

 
Continuously 
moist soil 

 
Caoili and de 
Vera (1977) 



 

 

60-85 d (head 
lettuce) b 

 

conditions are 
required 
throughout 
growth to 
obtain 
maximum 
yields. 

Villareal et. al, 
(1972) 
Salter and 
Goode (1967) 

 
Mango 

 
760-3800 mm 

 
_ 

 
Young newly 
established 
trees during 
the first dry 
season, after 
blooming 
period, and 
during fruit 
development 
 

 
Rainfall 
distribution is 
more 
important than 
quality. Dry 
period before 
blossoming is 
conducive to 
profuse 
flowering. 
Cloud and 
rainy weather 
at flowering 
adversely 
affects fruit 
setting. Heavy 
rains at 
ripening also 
cause 
considerable 
damage. 

 
Gangolly, et al. 
(1957) 
Singh (1967) 
Coronel, et al. 
(1978) 

 
Mungbean 

 
410 mm crop-1 

3.2 mm  d-1 

 
60-68 d 

 
Before and 
during 
flowering 

 
Fairly drought 
tolerant. 
Growing 
season should 
not coincide 
with periods of 
heavy rainfall. 

 
Caoili and de 
Vera (1977) 
Chiang and 
Hubbel (1978) 
Mendiola 
(1958) 
Quebral, et al. 
(1977) 
 

 
Mustard 

 
410 mm crop-1 

 
25-45 d (for 
leaves)b 
100-110 d (for 
seeds) b 

 
_ 

 
_ 

 
Caoili and de 
Vera (1977) 

 
Okra 

 
300 mm crop-1 

 
85-95 d b 
50-60 d b, d 

 
_ 

 
Grows well 
during both 
wet and dry 
seasons. Some 
varieties are 
sensitive to 
excessice soil 

 
Caoili and de 
Vera (1977) 
Kassam (1976) 



 

 

moisture. 
 

 
Onion 

 
460 mm crop-1 

 
100-125 d 

 
Any growth 
stage 
particularly 
during bulb 
development, 
and flowering 
of seed crops 

 
Requires 
adequate 
moisture 
during early 
growth and 
drier 
conditions 
towards 
maturity 

 
Caoili and de 
Vera (1977) 
Doorenbos and 
Kassam (1976) 
Salter and 
Goode (1967) 
 

 
Pea 

 
350-500 mm 
crop-1 

 
65-100 d (fresh 
pods) 
85-120 d (dry 
seeds) 

 
Flowering and 
pod swelling 
(filling) 

 
Will not thrive 
on poorly 
drained soils. 

 
Salter and 
Goode (1967) 
Doorenbos and 
Kassam (1979) 
Meiners and 
Kraft (1977) 
 

 
Peanut 

 
500-600 mm 
crop-1 

5-7 mm d-1 
during peak of 
growth 

 
90-150 d 
90-110 d 
(recommended 
varieties in the 
Philippines 

 
Flowering and 
seed 
development 

 
Requires 
moderate 
rainfall and 
does not 
tolerate water-
logging. If soil 
moisture is 
adequate, 
higher yields 
are usually 
obtained 
during the dry 
season. Highly 
resistant to 
drought. 

 
Rachie and 
Roberts (1974) 
Cagampang 
and Lantican 
(1975) 
Salter and 
Goode (1967) 
Kassam (1976) 
Quebral et al. 
(1978) 
 

 
Pechay 

 
300 mm crop-1 

 
25-45 d (for 
leaves) b 
100-110 d (for 
seeds) b 

 

 
_ 

 
_ 

 
Caoili and de 
Vera (1977) 

 
Pepper 
(sweet) 

 
580 mm crop-1 

 
100-130 d b 
75-90 d b, d 

 
Throughout 
the growing 
period, 
particularly 
just before and 
at the start of 
flowering 

 
A little hardier 
than tomato 
but probably 
more tender 
than eggplant. 
It grows bets in 
areas where 
rainfall is 
moderate or 

 
Deanon (1967) 
Martin, et al  
(1979) 
Caoili and de 
Vera (1977) 
Doorenbos and 
Kassam (1979) 
 



 

 

under dry 
conditions if 
irrigated. 
Cannot grow 
well if its roots 
are constantly 
flooded. 
 

 
Radish 

 
300 mm crop-1 

 
30-100 d (for 
roots) b 
100-110 d (for 
seeds) b 

 
_ 

 
_ 

 
Caoili and de 
Vera (1977) 

 
Sesame 

 
_ 

 
90-120 d 

 
_ 

 
Heavy rainfall 
and high 
humidity are 
harmful. A dry 
period for 
ripening is 
required. It 
cannot tolerate 
high 
concentration 
of salt in the 
irrigation 
water. It can 
tolerate 
drought once 
established. 
 

 
Godin and 
Spensley 
(1971) 
Kassam (1976) 

 
Sorghum 

 
450-650 mm 
crop-1 

 

 
100-140 d 
100-115 d 
(recommended 
varieties in the 
Philippines) 
 

 
Booting to 
heading 
 

 
Has a marked 
degree of 
drought 
tolerance. It 
can tolerate 
periodic 
waterlogged 
conditions. Has 
the ability to 
stop growing 
during 
drought, 
remains 
uninjured, and 
then grows 
again when the 
drought is 
over. 
 

 
Doorenbos and 
Kassam (1979) 
Kassam (1976) 
Fergus, et al. 
(1958) 
Salter and 
Goode (1967) 
 

      



 

 

Soybean 530 mm crop-1 

3.2-3.3 mm d-1 

 

80-90 d 
65-75 d 
(vegetable 
soybean) 
 

Flower bud 
differentiation 
until the end of 
fruiting, 
particularly 
during 
flowering and 
fruit formation 
 

Grows best in 
humid climate 
with plenty of 
rain during the 
growing 
season and 
more of less 
dry weather 
during 
ripening. It is 
less drought 
resistant tan 
cowpea, but 
can endure 
more wet 
weather than 
corn, 
sugarcane, 
peanut and 
cowpea. 
 

Mendiola 
(1958) 
Caoili and de 
Vera (1977) 
Chiang and 
Hubbeli (1978) 
Aycardo, et 
al.(1977) 
Salter and 
Goode (1967) 
Godin and 
Spensley 
(1971) 
Quebral, et al. 
(1976) 
Rachie and 
Roberts (1974) 
 

 
Squash 

 
460 mm crop-1 

 

 
100-130 dd 

70-90 d,d 
 

 
_ 

 
_ 

 
Caoli and de 
Vera (1977) 
 

 
Sunflower 
 

 
600-1000 mm 
 

 
90-130 d 
 

 
Flowering and 
yield formation 
 

 
Greater rainfall 
gives higher 
yields as long 
as there is a 
dry period 
during the 
later stage of 
ripening. 
Rainfall must 
be evenly 
distributed 
throughout the 
growing 
season. 
 

 
Doorenbos and 
Kassam (1977) 
Godin and 
Spensely 
(1971) 
 

 
Sweet potato 
 

 
750-1000 
460-500 mm 
crop-1 

 

 
90-120 d 
 

 
50-60 d after 
planting 
 

 
Can tolerate 
considerable 
periods of 
drought. Yields 
are reduced if 
water shortage 
occurs at the 
onset of tuber 
bulking. 
Moderately dry 

 
Kay (1973) 
Cadiz and 
Bautista (1967) 
Hahn (1977) 
Caoli and de 
Vera (1977) 
 



 

 

weather is 
favorable to 
formation and 
development 
of tuberous 
roots. Water 
logging should 
be avoided. 
 

 
Tomato 
 

 
460 mm crop-1 

 

 
90-125 dd 

70-80 db,d 

 

 
Start of fruit 
set onwards 
 

 
Generally 
sensitive to 
wet soils but 
can tolerate 
drought 
conditions to 
some degree. 
 

 
Deanon (1967) 
Caoli and de 
Vera (1977) 
Salter and 
Goode (1967) 
 

 
Watermelon 
 

 
400-600 mm 
crop-1 

 

 
90-120 d d 

70-80 d b,d 

 

 
Vine 
development, 
flowering and 
fruit 
development. 
 

 
More resistant 
to drought 
than 
muskmelon. It 
is not affected 
to some extent 
by high 
humidity. 
Better yields 
are obtained 
with adequate 
water supply 
until the fruits 
have almost 
reached 
maximum size. 
It requires dry 
conditions for 
ripening. 
 

 
Doorenbos and 
Kassam (1979)  
Smith (1956) 
Tisbe, et al. 
(1967) 
Salter and 
Goods (1967) 
 

 
Wax gourd 
 

 
_ 

 
_ 

 
_ 
 

 
Relatively 
drought 
tolerant. It 
grows best in 
medium dry 
lowlands but 
not in high – 
rainfall areas. 
 

 
NAS (1975a) 
 

 


