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The Cambodia-IRRI-Australia Project is a collaborative
project utilizing resources from both the International Rice
Research Institute (IRRI) and the Ministry of Agriculture,
Forestry and Fisheries of the Kingdom of Cambodia. The
IRRI portion of the project is fully funded by the Australian
Agency for International Development (AusAID).
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ClAP BASEUNE SURVEY REPORT NO. 6
FARMERS' PEST MANAGEMENT AND RICE PRODUCTION PRACTICES
~IN CAMBODIAN LOWLAND RICE

GaryC Jahn Pheng Sophea Klev Bunnanth Pol Chanthy
Cambodia-IRRI-Australia PrOJect e
P.O.Box1
Phnom,Penh, Cambodia

Most Cambodrans are Iowfa ‘d rxc 'farmers Although the_,,most rmportant
crop protection issues in Cambodia are those of lowland rice, fth key rice pests, i.e.,
pests which regularly constraint yields, have not yet been determined for Cambodia.
CIAP is using this survey to document which lowland rice pests the farmers report
and to target our research on the effects of those pests on yields.

There are no laws or regulations dealing with pesticides' in Cambodra,
Anyone can purchase and use pesticides from Thailand and Vietnam, without
restrictions (Prsanl 1996). To evaluate the need for pesticide regulatrons the
Cambodran government requires data on the extent of pestlcrde use. Through this
survey we are providing the government thrs data.

_The CIAP IPM Program survey of lowland rice farmers is the largest pest
management survey undertaken to date in. Cambodia. The survey was conducted to
determine:

1. Pest management practrces of Iowland rice farmers
2. Attitudes of lowland rice farmers toward pests, and pesticides;
3. What farmers would like to know about pest management
4. Farmer knowledge of the rice ecosystem
CIAP uses this information to :
1. Solve pest problems. that farmers consider the most pressing;
2. Evaluate farmer practrces screntrﬂcally, ,
3. Advise farmers and the organizations that assist farmers; ,
3. ldentlfy dangerous or ineffective pest management practices;
4. Conduct research to improve upon dangerous or ineffective practices;
5. Assist the in the development of training courses for rice farmers 47
6 Address popular mrsconceptrons i # R

SURVEY SITE

- From June 1995 to Aprrl 1996 1265 famrhes in 154 vrltages were rntervrewed
by the CIAP IPM Program about their rice production practices with emphasis on
agrochemical inputs and pest management (Table 1). The survey was conducted in
10 provinces: Battambang, Kampong Cham, Ksmpong Chhnang Kampong Speu,
Kandal, Prey Veng, Pursat, Siem Reap, Svay Rreng‘ and Takeo (Figure 1). These
provinces represent 76% of the Cambodian lowland rice area (Javier 1996). Over
100 people were interviewed in each province. Survey sites were chosen on the
basis of accessibility, security, and lowland rice production. Of those farmers

' A pesticide is any substance used for controlling, preventing, destroying, repelling, or mitigating any
pest. Types of pesticides include fungicides, herbicides, insecticides, and rodenticides (Ware 1994).

interviewed, 1223 farmers grew rice in the wet season (WS) and 304 grew rice in the
dry season (DS)

Table 1. Population included in survey.

Province / “No. of No. of No.-of No. of No. wet No. dry

districts | communes | villages | families season season

: , ~ | farmers farmers
Battambang 5 5 7 e} M9 0
Kampong Cham 3 8 20 100 100 8
Kampong Chhnang 4 9 22 126+ 125 31
Kampong Speu 3 7 11 104. 104 42
Kandal -2 7 14 117 108 23
Prey Veng 4 10 14 121 109 41
Pursat 4 8 13 115 115 -0
Siem Reap 3 6 15 105 105 | 71
Svay Rieng 5 7 14 | 239 231 | 36
Takeo 5 14 24 119 107 i 620
TOTAL 39 81 ¢ 154 | 1265 1223 304
METHODS

We collected data on farmers pest management practrces through structured
personal interviews, using a questionnaire specifically desrgned for the purpose. “The
first version of the questionnaire was based on an IRRI survey conducted in Vietnam
to test the effects of a No-Early-Spray Campaign (Heong et al. 1994; Rapusas et al.
1994). We revised the survey to suit project needs. The survey was revised and
tested five times; on 25 different farmers each time. In its final form the survey
consisted of 70 questions. Originally we asked farmers to name the most common
pests, but we found that there was little agreement on Iocal names of arthropods,
even within the same village. We therefore created a poster of photographs and
drawings of common rice arthropods weeds, and diseases. Pests and natural
enemies were displayed on the poster in a random mixture. Farmers were asked to
point to the pests on the poster that cause problems in therr fields, and then asked if

_there were additional pests not shown on the poster. The questronnatre was
_ originally written in English and then translated into Khmer. The survey was
conducted by Cambodrans who were trarned in survey teohntques and in using the

questronnarre -

4 There are no tlsts of the residents of each village, makrng random selection
difficult. In each vrllage a group of 2 to 5 interviewers conducted the survey. A total
of 14 interviewers conducted the entire survey. Interviewers were free to chose any
farm they wished to conduct the survey. A given farm could only be represented
once in the survey. While this was not a truly random sample, but a haphazard
sample, there is no indication that the survey results represent any bias on the part
of interviewers in terms of farmer selection. Given that parametric tests are robust,
we assumed a normal distribution and a random sample for the purpose of data
analysrs ‘The survey data was analyzed with the Microsoft Excel® software program
(Microsoft Corporation 1993). Averages were compared by t-tests. Frequency
associations were measured by chi-square tests.




RESULTS & DISCUSSION
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Farmer profile

In this survey 57% mf the farmers interviewed were male and 43% were
female. The gender percentages should not be taken to indicate the sex ratio of rice
farmers, since no attempt was made to record the number of men and women in
each household. Farmers ranged in age from 17 to 82 years with an average age of
42.6 years. Respondents had 0-13 years of education with an average of 3.7 years.
Most of the respondents spent the greater part of their lives as rice farmers.
Experience in rice farming ranged from 1 to 64 years with an average of 22.7 years.
The farmer profile for each province is presented in Table 2.
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' Farm profile ,

- Farmers were asked the area of their largest ﬁe!d& and how tha’z faeid was
watered. Based on that information, 16% of land was irrigated by pump and 1% was
irrigated by hand using buckets. The percentage of land irrigated by pump varies
greatly from province to province. None of the farmers interviewed in Battambang
irrigated their !argest fleids Takeo had the highest percantage of land irrigated by
,fpump (Table 3). :

- Farmers were asked to describe the color amd 1ex‘ture of the soil in their
fargest fields. Al together, they named 41 different combinations of soil color and
texture, The highest percentage of farmers reporting a single soil ffype was 17% for
red sandy soil (Tabie 4)
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Table 3. Percentage of land irrigated by pump.

Province % Pump
Battambang 0
Kampong Cham 15
Kampong Chhnang 10
Kampong Speu 42
Kandal 17
Prey Veng. 35
Pursat 3
- Siem Reap 2
Svay Rieng 15
Takeo , 49
Overall Percentage’ =~ 16

TThe percentage of all farmers surveyed, not an average of the provincial percentages.

Table 4. Percentage of farmers reporting différent soil types in their largest

fields. : B

Soil Type f Percent of Farmers Reporting
Red sandy soil o 17

Yellow sandy soil o , 13

Black loam T 13

Gray clay o : 7

Gray loam 6

Gray sand 6

Other’ 39

1'Less than 6% of farmers némed any one of the 35 additional types of soil reported

Only 9% of farmers followed rice with a different crop; 5% of farmers planted
another crop of rice following harvest; and 86% left the field fallow following harvest.

Wet season

Most farmers, 92%, transplanted their WS rice; only 11% practiced direct
seeding. On the average, seedlings were 49 days old at transplanting and farmers
planted 4 to 5 seedlings per hill. Hills were planted an average of 22 cm apart.
Families growing WS rice farmed 1 to 14 fields; 3 fields on the average. The largest
fields ranged from 0.05 to 7.0 ha, with an average size of 0.6 ha. Among WS
farmers that transplanted rice, the average area transplanted was 1.0 ha. Of the WS
farmers practicing direct seeding, the average area direct seeded was 2.2 ha.
Though all the WS fields in this survey were lowland, 16% of WS farmers described
their fields as low-lying, 71% as medium, and 13% as high. Approximately 77% of
WS fields were never flooded by river water, 22% were flooded once a year, and 1%
more than once a year. About 8% of wet season farmers used irrigation pumps.

WS farmers reported growing 40 different varieties of rice. Most farmers
grew traditional varieties. The most popular traditional variety was Neang Minh, a
late duration rice grown by 19% of the WS farmers on 29% of the WS land. - Only
1.2% of WS farmers grew IR varieties, representing an estimated 0.9% of the
national area transplanted to rice. Most WS farmers, produce their own seed (Table
5) though less than 1% put aside land specifically for seed multiplication.

farmers, 72%, transplanted their DS rice, while 32% direct seeded.
were transplanted at an average age of 25 days at 4 to 5 seedlings per
distance between hills averaged 16 cm. DS families farmed 1 to 7 fields,

~with 2 fields per family on the average. The largest DS fields ranged from 0.05 to 3.5
~ha., with an average size of 0.5 ha. DS farms had an average of 0.7 ha transplanted
rice (excluding households without transplanted fields); and an average of 0.8 ha of

direct seeded rice (excluding households without direct-seeded fields). While all the
fields in this survey were lowland, 24% of DS farmers described their fields as low-
lying, 67% as medium, and 10% as high. Approximately 92% of DS fields flooded
with river water once a year, while the remainder were never flooded by river water.
Irrigation pumps were used by 58% of dry season farmers. Only 10% of DS farmers
reported growing two DS crops per year on the same piece of land; representing
14% of the DS land described in this survey.

Most DS farmers, 82%, grew IR varieties, representing an estimated 92% of
the national DS rice area. The most popular IR variety in the dry season was IR66,
grown by 54% of the DS farmers, representing 60% of the DS land in this survey (but
11% of all lowland rice in the survey area). Over half the DS farmers produced their
own seed (Table 5), but less than 1% put aside land specifically for seed
multiplication. ' ’

Table 5. Percentage of wet and dry season farmers receiving seeds from
different sources.

Source of Seeds - Wet Season Dry Season
Self 81.8 53.5
Neighbor 17.8 ; 38.6
Government 0.3 6.9

Fertilizer Use , , j Frcka b Ty
In both seasons, more farmers used inorganic fertilizers than organic

Table 6. Percentage of all farmers using fertilizers in the wet and dry seasons.

Season % using fertilizer % using organic % using inorganic

Wet 82.5 45 73
Dry 70.4 15 70

Use of the compound inorganic fertilizer 16-20-0 was generally low, except in
Battambang. In both seasons, Siem Reap had the lowest percentage of fertilizer
users for each type of fertilizer. A greater percentage of WS farmers than DS
farmers used each type of fertilizer (Tables 7 and 8). In both seasons, the greatest
percentage of farmers applying manure was at the seedling stage. The first manure
application, before seeding, is generally worked into the soil by harrowing. Once the
rice has emerged, manure is simply throw onto the field. Over half of ail DS farmers
and over a third of WS farmers apply urea at the tillering stage (Tables 9 and 10).
The average dry season yield for fertilizer users was 2.9 t/ha; and 1.9 t/ha for non-
users. In the WS, fertilizer users averaged 1.4 t/ha, while non-users averaged 1.0
t/ha. Farmers using fertilizers had significantly higher yields in each season (two-
tailed t-test: dry season p < 0.0001, wet season p < 0.0001).
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Table 7. Percentage of wet season farmers using manure, urea, DAP and

-16-20-0 in each province surveyed.

Province © Manure S Urea
Battambang B0 0 252
Kampong Cham. T80 - 410
Kampong Chhnang o B e BGB
Kampong Speu ... ... 760 . . . 731
Kandal . ... ... 194 759
Prey Veﬂg 927 B1T7
Pl T ! bebool wvarl i abrien 38"3‘ s
Sieh Reaﬁé’ o SP0T g e e vy g 00
SVQy Reng Dl D DD A4 o T gni
Takeo ‘ . 682 : ST

All vvet season farmers AR 58 K T

DAP

101
450
448
67.3
- 75.0
56.0
452
76
- 187.0
A
5’1 B

16-20-0

- 496

0.0
0.0
0.0
0.0
0.0
22.4
0.0
- 09
0.0
7.2

Tahie 8. ?ementage of dry season fawmere uemg manure, urea, DAP and

e '56 2{} @ ineach pmwme surveyed

Province Manure Urea
Kampong Cham -~ SR s 875
Kampong Chhnang 2.7 71.0
Kampong Speu 643 o0
Kandal 43 87.0
Prey Veng 203 90.2
Siem Reap 0.0 2.8
Svay Rieng 0.0 88.9
Takeo 3.8 846
All dry season farmers 15.4 33.8

DAP

12.5
258
90.5
52.2
24.4
14
88.9
32.7
39.3

16-20-0

0.0
3.2
0.0
0.0
0.0
0.0

238
0.0
1.0

rs

ry &z@“&'@n;f’ertilizer use in Cambodian lowland rice at each stage.
surveyed.

_ Type of fertilizer % dry season Average amount Standard
N farmers applying applied in kg/ha Deviation
fertilizer (excludmg non-users)
Manure 13.5 1387.6 921.69
Urea 20.4 24.4 19.20
DAP 18-46-0 2.3 67.0 26.07
NPK 16-20-0 0.0 0.0 0.00
Basal Manure 5.6 2473.8 224219
Urea 10.5 53.0 31.98
DAP 18-46-0 155 70.2 27.63
NPK 16-20-0 0.7 67.9 0.00
Tillering Manure 0.7 976.7 1287.02
: ~ Urea 52.6 64.0 40.56
DAP 18-46-0 26.3 7yy4y.4y’ , - 46.83
; NPK 16-20-0 0.0 0.0 0.00
Booting ~ Manure 00 0.0 ©0.00
Urea 32.2 572 37.62
DAP 18-46-0 10.5 60.3 30.89
NPK 16-20-0 0.0 0.0 0.00
Dry S. Mean = All types 704 224.9 683.07

Table 9. Wet Season fertilizer use in Cambodian lowland rice at each stage.

1223 farmers surveyed.

1 Less than 3% of farmers applied fertmzer beyond the booting stage.

Rice yields and varieties

The overall average reported yield was 1.5 t/ha, including farmeks with zero
yields due to floods or drought. The average yield in the DS was 2.5 t/ha, and in the
WS was 1.3 t/ha. Average DS rice ylelds exceeded average WS rice ylelds in every

province surveyed (Table 11).

Table 11. Average lowland rice yields (t/ha) for the wet and dry seasons.

Average amount

Standard

Crop Stage'  Type of fertilizer % wet season

, farmers applying applied in kg/ha Deviation

s g o f Afertilizer - (excluding non-users)
- Seedling Manure .- , . .32.6 1628.0 1530 62
ik Al Urea o 17.2 16.8 18.76
DAP , 24 34.0 28.92
, - 16-20-0 : 25 495 - 19.62
Basal . . Manure e e 1860.7 1672.56
| ~Uea 81 37.0 27.21
DAP a0 4T 54.3 28.24
, 16-20-0 e 0.0 0.00
Tillering Manure B2 2174.0 2402.58
Urea S DR 3R 444 126.62
DAP : G382 50.2 .26.94
: ©16-20-0 oo 52 514 - 26.84
Booting - Manure : 200 800.0 0.00
. ‘Urea , 229 469 127.35
DAP i BT 414 23.01
; o 46-20-0 , 10 51.7 30.80
Wet S Mean Al types 825 492 4 1143.11

Province Wet Season Dry Season
Battambang 167 No data
Kampong Cham 1.82 4.54
Kampong Chhnang 207 2.72
Kampong Speu 222 3.08
Kandal 1.30 2.42
. Prey Veng 0.58 2.83
Purs’et 1.46 No data
Siem Reap 0.59 1.14
Svay Rieng 0.67 1.97
Takeo 1.34 3.44
Overall Average 134 2.48

1 Less than 1% of farmers applied fertilizer beyond the beotmg stage.
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Combining wet and dry season data, we find that farmers growing IR varieties
had an average yield of 2.4 t/ha, while those growing other varieties had an average
yzeid of 1.3 t/ha. IR varieties were grown on 14% of the rice growing area described
in the survey. About 93% of the rice area in Cambodia is used for lowland rice
production (combmmg wet and dry seasons), so IR varieties would account for 13%
of all rice area, or roughly 260,000 hectares. At an average vyield of 2.4 t/ha, this
means that IR varieties produce 624,000 tons of rice nationally; or about 19% of the
total national annual tons of rice produced. National rice production has also been

~assisted by the release of traditional varieties, that have undergone selection for
yield improvement by the CIAP Varietal Improvement Program. However, farmers
do not distinguish between the improved strains and the original strains when
describing their rice varieties, so it is not possible to estimate the contribution of the
improved varieties from this survey data This underscores the need to give
improved varieties new names.

Early maturmg lR varretres are apparently spreadmg in use J-MQM

WWTM spread of lR varletles in Cambodla wrll be Ilmrted by the
environment, i.e., most rainfed ecosystems are not suitable for modern varieties.
This is why CIAP varietal yield trials include many non-IR varieties.

IR66 is the most popular IR variety, accounting for 11% of the rice area
included in the survey (Table 12). As noted earlier, 82% of DS farmers grew IR
varieties on 92% of the national DS rice area of this survey. In the dry season, 54%
of the farmers surveyed grew IR66, accounting for 60% of the DS land covered by
the survey. Pesticide use was associated with growing IR varieties (y* = 57.4, p <
0.001). While 55% of IR growers used pesticides, only 31% of other rice farmers
used pesticides.

Tabie 12. Most commen Iowland rrce varsetlesmCambodla -

Rice Variety Percentage of national rice Average yleld (tlha)

growing area

, ;ar pest was cited by more than half the respondents. The pests
es r\k:u’mbers of farmers were umbrella sedge, rats, yellow leaf,
jungle rice (Echlnoch/oa co/ona) Yellow leaves can be caused by
er of diseases or nutrient deficiencies. Tungro disease can cause yellow
owever, green leafhoppers which vector tungro were rarely reported as
Crabs were considered a major pest by 22% of WS growers, but were

| reported by only 8% of DS growers (Table 13). Caseworm problems were reported

by 30% of DS growers and 16% of WS growers. Caseworms should be easier to
.manage in the dry season when farmere have more control over the water in their
fields. Draining rice fields provides good control of caseworms in Cambodia, with
damage occurring only in those parts of the field with stagnatmg water (Kun 1994).
However, DS farmers predominantly use pestrcrdes to control caseworms. Only one

DS farmer reported controlling caseworms by draining water from the field. Stem

borers were perceived as the major DS insect pest in 3 provmces and the major WS
insect pest in 5 provinces (Tables 14 and 15).

Farmers are generally aware of damage to their rice, but do not necessarily
understand the cause. For example, | '°n Kandal 58% of farmers reported whitehead,
though only 26% knew they had steﬁw borers in their fields. Some farmers reported
certain types of natural enemies as pests. The most extreme case of this was in
Kandal where 43%: of DS farmers reported Iadyblrd beetles as pests. Besides eating
insects, ladyblrd beetles dc t e pollen, but there is no evidence that this

"has any ‘effect on yield. Except for Iadyblrd beetles, less than 7% of farmers
reported any given species of natural enemy as a major pest in any province in any
season. Only 1% of farmers mrstakenly thought some pests nemely crabs and mole
crickets, do not damage rice. :

Table 13. Most commonly reported pests of lowland rice.

Pest T %WS Farmers  %WS Farmers % DS | %,DS',

Neang Minh - 22.:6% : 0.8
IR66 10.8°/<’>’ N 2.3
Phka Khney 6.2% 1.3
Bonla Phdau o 6.1% 07
Smeu N 59% 0.8
All other varieties’ 484% . 1.7

1 Farmers named 43 additional varieties, each eccounting for less than 4% of the rice growing area

Knowledge of pests and natural enemies

Nationwide, farmers named over 53 different DS pests and 62 different WS
pests that they saw in their rice fields. Except for umbrella sedge (Cyperus

Reporting Controlling Farmers Farmers
Reporting Controlling
INSECTS _ , o
stem borers : 25 14 26 20
caseworms - 161 6 ' 3O s
crickets s 14 S S FIER 2
leaffolders . T i 22 12
DISEASES ', o peRE i i ,
yellow leaf 1 27 9 21 ' 15
brown spot 27 5 18 8
sheath rot 17 2 13 2
WEEDS ‘ - -
Cyperus difformis 54 51 ' 61 52
Echinochloa colona - 27 27 32 . 29
Paspalum distichum 17 16 9 7
Cyperus iria 8 8 g 19 17
OTHERS ;
‘rats ' 30 = 10 41 26
birds L 2 0.1 7 0
Wgrgbs o o 22 10 8 4




Table 14. Most commonly reported DS rice pests in each province and the
_percentage of farmers reporting it.

Province Weed Insect ~ Mammal = Crustacean Disease

K. Chhnang C. difformis 74% stem borer 58% rat 55% - crab 3% brown spot 29%
K..Speu C. difformis 76% stem borer 26%  rat29% . crab 7% _yellow leaf 21%
Kandal , rice flat sedge 57%  stem borer 100%  rat <1% crab 0% blast 61%
Prey Veng C. difformis 80% rice bug 61%  rat17% crab 7% yellow leaf 66%
Siem Reap C. difformis 58%  grasshopper 16%. rat 79% - crab3% sheath rot 18%
Svay Rieng C. difformis 61% rice bug64%  rat<1%  crab0%  brown spot47%
Takeo C. difformis 48% caseworm 38% . rat 33% . crab21% sheath rot 12%

Table 15 Most commonly reported WS rice pests ln each provmce and the

- percentage of farmers reporting it.

Crustacean

Province “Weed Clnsect . Mammal Disease
Battambang " Lythraceae 25% grasshopper 16%  rat42% crab42%  yellow leaf 9%
K. Cham C. difformis 95% stem borer 70% rat 32% crab43%  yellow leaf 48%
K. Chhnang. C. difformis 60% stem borer 46% rat 15% . crab 19%  brown spot 37%
K. Speu C. difformis 74% stemborer24%  rat23%  crab22%  yellow leaf 55%
Kandal C. difformis 52% stem borer 20% ~ rat47% - crab 38% -~ sheath rot 30%
Prey Veng. C. difformis 55% icebug32%  rat5%  crab2%  yellow leaf 54%
Pursat C. difformis 43%  stemborer 100%  rat40%  crab22%  brown spot 12%
Siem Reap grasses 61% . grasshopper 34%  rat40% - crab 22% . sheath rot 17%
Svay Rieng C. difformis 62%  rice bug 46% s rat17%  crab29% brown spot 50%
Takeo , C. diffor'mi,s 5’3% ercket 25% S 'rat 1,,9% * prabi13% sheath rot 28%

Most farmers 87% knew that some animals in the field do not damage rice.
When asked to give examples of such ammals 75% of all farmers named frogs, 62%
said fish, and 32% said spiders. On the average, farmers could only name 3 kinds of
animals in the field that do not damage rice. Field observations indicate that the most
common wet season predators are veliid bugs (Jahn et al. 1996), but farmers did not
recognize these insects as natural enemies. Of those farmers aware that some field
animals do not damage rice, 66% knew that frogs and other predators eat insects.
Over half of the farmers that knew predators eat insects, also knew pesticides could
kill natural enemies. About 43% of farmers were unaware that natural enemies exist.

Attitudes toward pesticide use

Farmers were asked to evaluate the correctness of the statement: "Applymg
pesticides to rice increases yields." The majority of farmers, 59%, agreed with the
“statement, while 36% disagreed, 4% expressed ignorance, and the remainder said it
depends on the situation.

Among the 57% of farmers aware of natural enemies, 33% agreed that k|Ihng '

natural enemies with pesticides can cause pest outbreaks, 45% disagreed, and 22%
said they did not know. Overall, only 19% of all the farmers interviewed thought that
pesticide applications could produce pest outbreaks by killing natural enemies.

Pest management practices

Over half the WS and DS farmers in each province surveyed, except Siem
Reap, practiced some form of weed control (Table 16 and 17). In both seasons,
Siem Reap had the smallest percentage of farmers controlling insects, diseases, and
weeds. Overall, 82% of all the WS farmers and 75% of all DS farmers practlced
some form of weed control. Siem Reap had the highest percentage of WS farmers

practicing rat control. WS crab control was practiced by the highest percentage of
far‘mere in Kandal. Generally, farmers did not attempt bird control.
eater percentage of farmers reported Controlhng insects and rats wrth

G 'ntre! pests Sometrmes farmers inadvertently controlled
1g other practices. For example, some farmers placed
| thelr rice fields to raise as food. The snails ate algae;

, mekmg this farmer practrc;e ém effective form of biological control. But no farmers
‘reported controlling algae by this means. Farmers often clipped the tips off of

seedlings before planting, to encourage eeedimg grewth and to prevent seedhngs
from falling over. The practice also removes the eggs of stem b
pests, though farmers did not mention this practice when

management. Other farmer practices which served to control peste but 'were 'not'
reported as such, included: draining or flooding the field, and planting pest—res etent _

rice varieties.

Table16. Percentage of wet season farmers that control majors pest groups.

% bird

" % weed % rat

% disease

Province % insect % crab

v , . control control control control . control control
Battambang 6 1 61 12 24 0
' Kampong Cham 19 23 99 10 19 0
Kampong Chhnang 19 18 94 2 10 0
Kampong Speu 12 19 95 5 4 0
Kandal 8 7 82 18 28 <1
| Prey Veng 17 21 84 0 0 0
Pursat 100 1 88 7 9 0
- Siem Reap 2 0 38 33 3 0
‘Svay Ri 62 34 87 6 6 0
27 4 83 10 3 0
o

31 15 82 10 10

rs and other :

Province' %insect %disease %weed  %rat  Y%crab % bird
————— _control control . control - control control control
empeng'Chhhang' W ' = B ' e ey

A dry sn. farmers

! icient data for Kampong Cham
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Table 18. How Farmers Manage Pests: the percentage of farmers practicing

different pe‘st management'techniqUes.'

" Pest control techn/que Wet Season =~ Dry Season
INSECTS ' ' o
s commercial pesticide 15 ' 34
& botanical <1 <1
e ash, salt, or fertilizer: 5 12
e smoke , <1 ST <1
e collecting 13 , 10
s water management <1 <1
e varietal resistance <1 <1
DISEASES ' ' :

e commercial pestlcrde o T 1

e physical e ‘ <1 : 4

e cultural , 15 25
WEEDS , : '

e commercial pesticide w1 1

« manual 82 74
RATS , o N o
e commercial pesticide ' 9 o 250
s traps - IO T <1
s femces o o st e
erins. - e >

e commercial pesticide 4 2
e botanical <1 0

* traps and manual 7 2

Pesf:c;de use
Pesticide users and non- users did not differ significantly in average age,

education, or years of experience farming’. The percentage of farmers using '

pesticides varied greatly from one province to another. Dependmg on the province,
from 8% to 65% of WS farmers, and 40% to 94% of DS farmers, applied pesticides
(Tables 19 and 20). In every province a greater percentage of farmers applied
pesticides in the DS than in the WS. In both seasons, insecticide use was highest in
Svay Rieng. WS herbicide use was highest in Battambang, which is consistent with
findings by Rickman et al. (1995) None of the farmers used fungrcrdes though
~some erroneously applied insecticides for fungal diseases (e.g., brown spot). About

35% of all the farmers mtervrewed used pestrcrdes Natronally, 27°/' of farmers used

pesticides in the WS, and 59% in the DS. In both seasons the most popular
pesticides were msectlcrdes followed by rodenticides.

Note that Table 18 indicates that 15% of all WS farmers and 34% of aII DS -

farmers interviewed used insecticides for insect control, while Tables 19 and 20
indicate that 20% of all WS farmers and 41% of all DS farmers used insecticides for
any reason. In other words, some farmers use lnsectlc:ldes for control of pests other
than insects (e.g., crabs, diseases, and rats). :

2 Means compared by two-tailed t-tests

. Pesticide use in Cambodian lowland rice in the wet season.

F‘?F%OV!:NCE g % using % using % using % using

' ' pesticide insecticide rodenticide herbicides

Battambang 36 22 12 10,

Kampong Cham 16 (N 7 2
Kampong Chhnang 8 6 2 2
"Kampong Speu 12 9 T3 0
Kandal 21 7 17 1
Prey Veng 12 12 SN 0
Pursat 14 ‘ 10 S 1
Siem Reap 33 2 33 0
Svay Rieng ~ 65 65 / 1 0
Takeo 13 7 8 0
Overall percent 27 20 8 1

Table 20. Pesticide use in Cambodian lowland rice in the dry season.

PROVINCE' "% using % using 1 %using % using

. pesticide : msectncrde 1+ -rodenticide herbicides -
Kampong Chhnang 48 o 19 29 0
Kampong Speu 40 38 7 0
Kandal 65 48 35 0 ;
Prey Veng 71 66 10 0 ,
Siem Reap 49 1 49 0
Svay Rieng 94 94 0 0
Takeo 54 44 23 0
Overall percent 59 41 25 1

Tinsufficient data for Kampong Cham.

Methyl-parathion, was the most commonly used (known) insecticide
nationally (Tables 21). Yech (1994) also found methyl-parathion to be the most
common insecticide. Interestingly, methyl-parathion is one of the few pesticides in
Cambodian markets found to contain as much active ingredient as indicated on the
label (Nesbitt et al. 1996). Zinc phosphide was the only rodenticide reported. In
every province, either zinc phosphide or methyl-parathion was the most commo_nly
used pesticide. Methyl-parathion use was highest in Svay Rieng, w_hile zinc
'phosphide use was highest in Siem Reap (Table 22). None of the herbicide users
knew what kind of herbicide they use. The herbicides 2,4-D, paraquat, and alachlor
are available in Cambodian markets. Pesticides were the most common method of
control for the major DS pests, except for weeds.

~ Among the farmers using pesticides, 93% observed pests or damage to
decide when to apply pesticides. The remaining farmers sprayed on a schedule or
simply copied their neighbors. Of those who looked for pests or damage, 73%
applied pesticides whenever they saw pest damage, 26% sprayed when they
observed a certain number of insects (regardless of the type), the remaining 1% of
pesticide users consisted of farmers who sprayed whenever they saw any insect, or
sprayed certain kinds of insects, or sprayed when pests exceeded predators.




Table 21. All pesticides reported by farmers in survey and percentage of
farmers usmg them in the wet and dry seasons.

’ Hazard

% wet % dry

Pesticide Synonyms Type

Class season season
Zinc Phosphide Phosvin, Zinc-tox R | 8 25
Unknown Insecticides I 11 18
Methyl-parathion Folidol, Metaphos | I 7 19
Monocrotophos Azodrin [ ! 2 4
DDT Zeidane I Il 1 2
DDVP Dichlorvos [ [ <1 1
Diazinon Basudin, DZN I I <1 1
Malathion Carbophos | Il <1 <1
Sumithion ~ Fenitrothion I 11 0 <1
Unknown Herbicides H 2 1

TR = Rodentlmde | = Insecticide, H = Herb CIde

Table 22. The percentage of farmers usmg methyl parathlon and zmc
phosphlde in each province. ,
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*f& 23 Average pesticide expenditure in riel per hectare in each pmvmce,
o excludmg non-users of pest!mdes ,

WS Riellha DS Riel/ha

Province

Battambang 3 , 7310 No data

| Kampong Cham : 8621 Insufficient data
Kampong Chhnang 48942 - 18640

| Kampong Speu 25734 35115
Kandal L _ 22343 21039
Prey Veng 13185 27595
Pursat » ' 6227 No data
Siem Reap o 5900 6806
Svay Rieng 19321 25343
Takeo 20721 9037

Average’® : 11858 19951

| Province | Methyl-parathion | Zinc phosphide
- %WS users %DS users % WS users % DS users

Battambang 13 No data 12 No data
Kampong Cham 7 Insufficient data 7 Insufficient data
Kampong Chhnang 3 6 2 29
Kampong Speu 1 0 3 7
Kandal 3 35 17 35
Prey Veng ' 3 22 0 10
Pursat 10 No data 3 No data
Siem Reap , 1 0 33 ; 5 49
Svay Rieng 15 42 i : 0
Takeo 6 33 8 23
Overall percent' ' Tl 19 8 ;R .25

11996 exchange rate: U.S. $1.00 = 2500 Riel.
2 The average of all farmers surveyed, not an average of the provincial means.

~ For the 10 provinces surveyed, the overall average pesticide expenditure was
3073 Riel/ha (U.S. $1.22) in the WS and 11,682 Riel/ha (U.S. $4.67) in the DS. This
figure includes all farmers surveyed, not just pestiade users. Svay Rieng had the
highest average pesticide expenditure per hectare (Table 24). This is not surprising
since Svay Rieng had the hlghest percentage of pestxcxde users (Tab!es 19 and 20)

Table 24 Overall average pesucnde expendlture in rlel per hectare in each
“province, |ncludmg non-users of pesticides.’ -

1 The percentage of all farmers surveyed, not an average of the provincial percentages:

Door-to-door sales of pestlcndes are qulte rare in Cambodla Apprommateiy
99% of all pesticide users purchased pesticides in the local market. Only 5% of
pesticide users hired someone to apply pesticides. Those who hired a pesticide
applicator paid an average of 4850 riel per farm for this service. -

Pesticide users spent an average of 11,858 riel/ha (U.S. $4.74/ha at the 1996
exchange rate) in the WS and 19,951 riel/ha (U.S. $7.98/ha at the 1996 exchange
rate of 2500 Riel to the U.S. dollar) in the DS on pesticides (Table 23). WS pesticide
users in Kampong Chhnang spent the most per hectare on pesticides. Perhaps
pesticide prices in Kampong Chhnang are higher than those provinces bordering
Thailand or Vietnam, the source of most pesticides in Cambodia.

Province ~ WS Riel/ha DS Riel/ha

Battambang , 2703 No data
Kampong Cham 1379 Insufficient data
Kampong Chhnang 3915 9019
Kampong Speu 2722 14213
Kandal 4551 13721
Prey Veng , 1572 19519
Pursat ' 866 No data
Siem Reap 1967 3355
Svay Rieng S 5488 22527
Takeo o 27111 4866

Average? 3073 11682

11996 exchange rate: U.S. $1.00 = 2500 Riel.
2 The average of all-farmers surveyed, not an average of the provincial means.

Insecticide applications at the tillering stage were the most common form of
insecticide use. Roughly a quarter of dry season farmers and 9% of wet season
farmers applied insecticides at the tillering stage (Tables 25 and 26).




Table 25. Wet Season pesticide use in Cambodian lowland rice at each stage.

1223 farmers surveyed.

Crop Stage’ Type of % wet season  Average amount  Standard
Gt pesticide? ©  farmers applying applied Deviation
pesticide (excluding
non-users)
Seediing Insecticide 41 0.6 I/ha 0.60
Rodenticide 0.0 0.0 0.00
Herbicide 0.5 0.9 I’ha 0.32
Tillering Insecticide 8.7 0.5 I’ha 0.68
, Rodenticide 2.7 0.5 kg/ha 0.65
Herbicide 1.3 0.3 I’ha 0.33
Booting Insecticide 1.9 0.7 I/ha 0.60
: : Rodenticide 56 0.3 kg/ha 0.27
22 e Herbicide 0.0 ' 0.0 0.00
Heading & Flowering  Insecticide 06 24k 0.49
Rodenticide =~ - 1.0 : 0.4-kg/ha 0.22
Herbicide 0.0 0.0 0.00
Milk , Insecticide . 0.7 0.6 I/ha 0.30
- Rodenticide - 0.4 0.3 kg/ha 0.17

Herbicide 0.0 0.0 0.00

TNo farmers applied pesticide beyond the milk stage.
2 No farmers used fungicide.

Table 26. Dry Season pesticide use in Cambodlan lowland rice at each stage
304 farmers surveyed.

Crop Stage' Type of % dry season Average Standard
pesticide? farmers applying amount Deviation
the pesticide applied '
(excluding
o non-users)
Seedling Insecticide 53 0.7 I/ha 0.83
Rodenticide 0.0 0.0 0.00
: Herbicide 0.0 0.0 0.00
Tillering Insecticide 257 0.6 I/ha 0.70
' Rodenticide 10.2 0.3 kg/ha 0.35
Herbicide 0.7 1.0 l/ha 1.39
Booting Insecticide 12.8 0.7 I/ha 0.87
Rodenticide 15.5 0.4 kg/ha 0.64
Herbicide 00 00 0.00
Heading & Flowering Insecticide 6.9 06lha 0.59
Rodenticide 3.3 ' 0.6 kg/ha 0.46
Herbicide 0.0 0.0 0.00
Milk Insecticide 6.9 ©.0.61/ha 0.56
Rodenticide 1.0 0.4 kg/ha 0.21
Herbicide 0.0 , 0.0 - 0.00

1T<0.1% of farmers applied a pesticide beyond the milk stage.
2 No farmers used fungicide.

The 10 provinces in this survey have 1.3 million hectares of WS lowland rice
and 159,000 hectares of DS lowland rice (Javier 1996). Assuming that insecticides
were used by 20% of WS farmers and 41% of DS farmers (Tables 19 and 20) and
that the same percentage of rice received insecticides, then, approximately 260,000
ha of WS rice and 65,000 ha of DS rice received insecticide applications. Farmers
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were generally uncertain how many times they applied pesticides in a season, but
knew at which stages of the rice they applied pesticides. By counting the number of
stages they applied pesticides, we were able to determine the minimum number of
pesticide applications in a season for each farmer. In the DS, farmers applied an
average of 0.7 liters/ha of insecticide, at least an average of 2.7 times. We estimate,
therefore, that DS farmers (in these 10 provinces) applied at least 123,000 liters of
insecticide. WS farmers applied an average of 0.5 liters/ha of insecticide at least 1.3
times, for a total of 169,000 liters of insecticide. Thus, we estimate that at least
292,000 liters of insecticides were applied annually to the lowland rice in the 10
provinces covered by this survey. :

Among pesticide users, 58% of WS and 53% of DS farmers used knapsack
sprayers. Only 3% of pesticide users poured insecticides into bowls and flicked the
chemicals over their fields with brushes or leaves. About 9% of pesticide users
employed a home made plunger-type sprayer that squirts large volumes of pesticide
over a few spots in the field. These plunger-sprayers consist of one metal or
bamboo tube inside of another. They are generally used for applying insecticides to
the seedbed. The remainder of farmers mix pesticides with bait and place it in the
field. Only 3% of farmers using pesticides, regularly mixed different kinds of
pesticides together. Likewise, 3% of pesticide users mixed fertilizer with pesticides.
About 75% of farmers diluted pesticides with water, but only 1% added an emulsifier
(e.g., soap). The majority of pesticide users, 58%, mixed pesticides in a knapsack
sprayer; 14% mixed pesticides in a bucket, and 28% in a bait container. A small
number of pesticide users, 2%, mixed pesticides in the same container that they
used to fetch drinking water or feed domestic animals.

Cultural and physical control

- Farmers controlled weeds mainly through hand weeding. Diseased or pest—
damaged rice plants were commonly pulled from the fields.

Botanical pest control

A few farmers mentioned that they chop up a cactuslike plant, the dragon
bone plant (Euphorbia lactea), and place it in the water to kill or repel crabs. A few
farmers reported that when they see yellow rice plants in the field, they stick
Chromolaena odorata branches into the ground upright to make a fence around the
yellow rice, which then turns green within a week. C. odorata, called kanthraing khait
in Khmer, is usually not cultivated, but grows wild. Joshi et al. (1994) reported that
some farmers chopped up the leaves of C. odorata, eucalyptus, or papaya and
broadcast them in the paddy to drive away crabs or insects. Eucalyptus oils are
known to repel ants (Jahn 1991), but we are not aware of any studies on the insect
repellent effects of papaya or C. odorata. Channer (1997) reported that one
Cambodian rice farmer used leaves of the neem tree (Azadirachta indica) for crab
control in the field. Some farmers use neem leaves to help preserve stored grain.
The neem tree is common in Cambodia and neem parts are used in the traditional
Khmer diet and medicine. Neem leaves and extracts are well documented to have
adverse effects on many insects (Lim and Bottrell 1994). However, crude neem
extracts do not necessarily raise rice yields when used in the same manner as
synthetic insecticides (Jahn 1992).

Unusual pest management practices

A number of farmers treat pest problems by applying handfuls of fer’uhzer ,
ashes, or salt to the damaged area. A small number use smoke to drive away rice
bugs and other insects. A few farmers unwound old video tapes, and encircled their




fields with-them to scare off birds. Supposedly the fluttering tapes reﬂecting light

keeps birds away. Rapusas el al. (1989) reported that some farmers mix fish oil with -
crushed rice bugs to -attract rice bugs to traps. In complete contradiction, other:

farmers report crushing rice bugs and using the extract as a rice bug repelient.

Information transfer

About 21% of farmers received no advice on pest management. Only 11% of
all farmers were aware of any training ever conducted in their area. Only 5% of all
farmers ever attended a training course. However, 97% of these people thought the
training was worthwhile.  About 41% of trained farmers studied integrated pest
management (IPM), about 25% studied safe pesticide use, and the remainder took
traxnmg courses on agricultural subjects unrelated to pest management.

Over half of the farmers received pest management advice from nei ghbors
while only 15% received advice from extension agents. The highest use of extension
agents for advice was in Siem Reap, where none of the farmers reported getting
advice from pesticide sellers (Table 27). Interestingly, Siem Reap had the lowest
percentage of farmers using insecticide (Tables 19 and 20). The highest percentage
of farmers who get advice from pesticide sellers was in Svay Rieng (Table 27),
where insecticide use was highest (Tables 19 and 20). One farmer told us that he
does not get advice but performs his own experiments to see what works best.

Table 27. Percentage of farm households rece!vmg pest management advice
from various sources in each province.”

Province Neighbors &  Radio Extension TV Pesticide seliers
- Relatwes , o ' ‘
Battambang 79 5 f 30 3
K. Cham 35 35 20 14 5
K. Chhnang 41 42 16 5 4.
K:Speu. . . -~ b4 .. 39 et 31 18 9
Kapdal . ... .. . 43 16 B 2. 4
Prey Veng 53 00041 13 14 10
Pursat 3 4 4 1 2
Siem Reap 30 3 38 0 0
Svay Rieng ' 87 19 15 3 16
Takeo 64 2313 13 2
Overall percent®* 52 22 15 6 6

T Some respondents received no advice or received advice from multiple sources.
2 The percentage of all the farmers surveyed; not an average of the provincial percentages.

, Those naming more than one source of pest managemen‘c advice were asked
which source they considered the most credible. In every provmce except Stem;
Reap, the greatest percentage of farmers thought that neighbors were the most
credible source. In Siem Reap extension agents were named as the most credible
source by 54% of respondents. Nationally, 50% of farmers thought neighbors the
most credible source, followed by extension and radio.  That only 6% of farmers
thought TV the most credible while 19% thought radio the most credible is probably
because fewer farmers have access to TV. People who sell pesticides were not
considered credible sources by many farmers. Even in Svay Rieng, where 16% of
farmers receive advice from sales people, only 6% of farmers thought seilers were
the most credible source (Tab!es 27 and 28)
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Table 28. Percentage of various responses to the question “Whlch source1 of
information on pest management do you consider most credible?”

Province Neighbors & Radlo Extension fTV Pesticide None
, Relatives sellers ,
K. Cham 26 21 17 3 2 31
K. Chhnang 41 35 17 3 4 0
K. Speu 46 15 28 8 1 0
Kandal 70 19 9 0 2 0
Prey Veng 46 32 13 4 4 0
SiemReap 44 3 54 0 0 0
Svay Rieng 64 9 17 1 6 3
Takeo 49 24 15 10 2 0
Overall percent? 50 19 20 4 3 4

TFarmers in Battambang and Pursat only named one source of information, or declined to say Wthh
source was most credible. o
2 The percentage of the all farmers surveyed, not an average of the provincial percentages.

 We asked farmers what subjects they would like to know more about.
Farmers were free to name any subject, i.e., they were not given a set of pre-
determined choices. We grouped the subjects named by the farmers into the
categories: pests, pesticides, fertilizers, and farm management. Overall, pests were
the most common subject of inquiry (Tables 29). In five provinces a greater
percentage of farmers were interested in fertilizer than pests.

When asked how they would like to get information, most farmers preferred
schools or training courses. Only in Svay Rieng did any farmers express an interest
in receiving information via ex‘teneion services (Table 30) o

Table 29. Percentage of farmers in each province a'equestmg more mformatlon
on various subjects in response to the questlon “What would you like
to learn more about?”." ,

Province Pests' Fertilizer Pest’icides, B Farm ' Nothing
3 o SURLIE Aot Management
Battambang 7 33 .8 5 46
K. Cham 17 : 45 32 50 0
K. Chhnang 40 25 22 9 22
K. Speu 38 24 19 ' 17 , 14
Kandal 23 34 21 24 18
Prey Veng - 60 18 20 , 14 4
Pursat 19 49 5 3 28
Siem Reap 38 18 : 11 : 22 - 28
Svay Rieng 56 3 20 3 2
Takeo ' ' 38 44 ' 12 28 23
Overall percent? ‘36 26 17 16 17

T Some respondents named more than one subject, or preferred not to respond so totals do not
necessarily equal 100% for each province.

-2 The percentage of all farmers surveyed not an average of the provincial percentages
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Table 30. Percentage of farmers preferring to receive information by various : Table 32. Contingency tables showing the relationship between pest control
means. and fertilizer use in Cambodian lowland rice.
Province ~ School or Training Written Material = Radio Extensnon TV , DRY SEASON: 2 = 38.41, p < 0.001 :
Battambang 34 B 400 13 PEST CONTROL NO CONTROL Totals
K. Cham 46 45 o o 4 0 3 | FERTILIZER 206 8 L o214
K. Chhnang ’ 36 20 30 0 5 : ' NO FERTILIZER : 64 ; 25 89
K. Speu ' 40 8 38 0 12 ’ Totals : 270 33 303
Kandal 54 29 20 0 15 i
Prey Veng I 13 g 0 2 WET SEASON: # = 69.41, p < 0.001
Pursat : 33 19 3 0 0 PEST CONTROL NO CONTROL "~ Totals
Siem Reap 46 , 27 21 0 6 CERTILIZER 923 86 | 1009
>vay Rieng ar o ! ° 0 NO FERTILIZER 152 62 214
TakeQ, 46 , 20 24 0 10 Totals ' 1075 148 , 1223
Overall percent 46 . ... 23 21 1 6 ‘
Pest control and the relationship to yield and other factors ~ Table 33. Yield dlfferences m relation to pest control among users and non-
o BRI Eh S T ha ; : , users of fertilizer".
Yield and pest control | ' o DRV SEASGN WET SEASON
Farmers were asked how much rice they harvested from their largest fields in - : ; Nean P sD o Mean P SD
the last season. These data were converted to t/ha and entered into the Excel® o vield , ~ yield
database for statistical analysis. National average DS vyields of 2.5 t/ha were ; (tha) (t/ha)
significantly higher than average WS yields of 1.3 t/ha (P < 0.05). Farmers FERTILIZER
controlling pests, regardless of method, had higher average yields than farmers that Pest control 206 2.9 081 150§ 923 1.4 <0.001 1.10
did not control pests in both seasons. Also, farmers using fertilizer had significantly No pest control 8 3.0 ' 1.37 § 86 1.0 094
higher yields than those not using fertilizer in both seasons (Table 31). Since pest NO FERTILIZER , P , , ,
control was associated with fertilizer use in both seasons (Table 32), we compared ‘ , ~ Pest control 64 17 <001 1247} 152 1.1 <001 091
the yields of those farmers controlling and not controlling pests among fertilizer 1 No pest control 25 1.0 084] 62 07 0.81

- 's T-test.
users, and among nonusers of fertilizer in both seasons. This analysis indicated that 1S|gn|ﬂcance (P) and standard deviation (SD) determmed by two-tailed Student's T-tes

pest control produced significantly higher yields, except among the 8 DS fertilizer
users who claimed not to practice pest control (Table 33) However, all 8 of those

farmers grew pest-resistant rice varieties. Table 34. Lowland yield differences in relation to pesticide’ .

~ The category "pest control" includes all methods of pest management (e g. — e : ,
manual weeding, traps, pesticides). To see if pesticides themselves have a ' ;DRY SEASON , ~ WET SEASON
measurable effect on average yield, we compared the yields of pesticide users to the , . n Mean P oD [ n Mean P , SD
yields of farmer not practicing any pest control. Pesticide users did not have ,ﬁ ' ~ yield ' yield
significantly higher yields in either season. In fact, in the wet season, farmers using (tha) {t/ha) :
pesticides had significantly lower yields (Table 34). This may indicate that WS Pesticide 181 25 043 149§ 351 11 <0001 1'8;
farmers do more harm than good with their pesticide applications (e.g., by destroying No pestcontrol 122 24 163 § 866 1.4 '

TSignificance (P) and standard deviation (SD) determined by two-tailed Student's T-test.

natural enemies). Alternatively, it may mean that the pesticides are being applied in
the WS after the pests have already reduced yields. ,

Table 31. Lowland yield differences in relation to pest control and fertilizer Soc:odemographlc factors and pesticide use
use.’ o ' - ~ Males were more likely than females to use pesticides (Table 35). Overall,
' i — 36% of men and 29% of women reported using pesticides. Even when female
; DRY'SEASVON . WET SEASON : ' , farmers used pesticides they generally had a male, usually a relative, apply the
n Méan; « P ~sD n Mean P ~..8D chemtcals Among those households where pesticides were used on rice, 95%
yeld yield ' reported that a male usually applied the pesticides; in 4% of the households females
. Wha) (tha) applied pesticides; and only 1% of the households reported that both men and
Fest control o240 50000 163 l 1975, . 1.4 <0001 - . 1.08 women applied pesticides. Our survey detected no significant differences (using two
No pest control 34 14 132 § 148 9.9 0.90 tailed t-test) in the national average age, education, or experience of pesticide users
Fertilizer 214 27 < 0.001 1.64 | 1009 1.4 < 0.001 1.09 ’ '
No fertilizer 90 14 120§ 214 1.0 0.90 and nonusers.

TSignificance (P) and standard deviation (SD) determined by two-tailed Student's T-test.
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Table 35. Contingency table showing the association between pesticide use

and gender.
=6.997 p < 0.001
Pesticides Used Pesticides Not Used Totals
Males 259 463 726
Females 154 381 537
Totals ' 413 466 885

- CONCLUSIONS

Farmer knowledge

Farmers were usually aware of pest damage but did not necessarily
understand the cause. For example, more farmers reported deadheart and
whitehead, than reported stem borer. In general, farmers had a poor understanding
of the broad spectrum nature of pesticides, as indicated by the fact that only 19% of
respondents believed pesticides could cause pest outbreaks. An awareness of
natural enemies was common, but their importance in the rice ecosystem was often
not grasped. In some villages, certain types of natural enemies, e.g., ladybird
beetles, were mistaken for pests.

Farmer practices

In both seasons the majorlty of lowland farmers transplanted their rice. In the

WS, most farmers planted traditional, late maturing varieties; while in the DS most
farmers planted the modern, early maturing varieties. Pesticide use was higher in
“the DS than in the WS, and pesticide use was positively associated with growing IR
varieties. About 27% of WS farmers used pesticides, compared to 59% of DS
farmers. Overall, 35% of the farmers mterwewed used pesticides. Most pesticide
users, 93%, decided to spray when they saw pests or damage, while spraying on a
schedule was rare. Approximately 58% of WS pestlmde users and 53% of DS
pesticide users applied pesticide with a knapsack sprayer. Fertilizer applications and
pest control, each significantly mcreased yields in both seasons, but pesticides did
- not significantly increase yields. '

Sociodemographic factors ,

Most lowland rice farmers, 52%, receive pest management advice from
neighbors or relatives, while only 15% receive advice from extension agents. While
roughly a third of the farmers surveyed used pesticides, only 6% claimed to receive
pest management advice from pesticide sellers. In both seasons a greater
percentage of men than women used pesticides. Among households using
pesticides, 95% reported that a male usually applies the pesticide. Pesticide users
and nonusers did not differ significantly in national average age, education, or years
of farming experience. :
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Implications of results for research

Rice pest constraints

Farmers named over 50 dlfferent pests that cause problems in their rice
fields. With the exception of umbrella sedge no single pest species or disease was
cited as a problem by more than half the farmers in either season. To determine
which of the pests named by farmers actually constrain yields, the CIAP IPM
Program is conducting a rice pest constraint (RPC) study. Tungrolike symptoms
were reported in both the WS and DS.  To determine if tungro is present in
Cambodia, Dr. Azzam Ossmat a plant pathologist from IRRI searched the country
with the CIAP. IPM team to collect yellow rice leaves and test them for the presence
of viruses. Out of 720 Ieaf samples collected from 26 fields, only two samples tested
positive for rice tungro bacilliform and spherical virus.

Effects of pest management pract/ces on y/elds

~+The CIAP IPM Program is. conducting non-parametric analysis of the RPC
y|eld data to see if the relationship between fertilizers, pesticides, and yield is the
same as indicated in this survey. In addition, we have conducted replicated field
trials comparing the yields of untreated plots and plots treated with pestlmdes by
farmers following their usual practices.

Effects of cropping practices on pest dynamics, biodiversity and yields

Pesticide use was associated with growing IR varieties. Although the
reported yields of IR varieties were significantly higher than other varieties, the
reported yields of pesticide users were not significantly higher than those of farmers
who did not practice pest control. This raises the question of whether or not the
association between IR varieties and pesticides is actually justified by pest problems.
To evaluate if the diversity of pests and pest dynamics in traditional and modern
varieties is different, the CIAP IPM Program is comparing modern and traditional
varieties in randomized complete block trials. We're also comparing the biodiversity
of single to double cropped IR fields. In addition, the CIAP research programs are
collaborating to compare the pest dynamics and yields of different combinations of
rice varieties and fertilizer rates side-by-side in over 100 farmer’s fields over several
seasons.

Botanical control

Over a fifth of WS farmers reported that crabs are a pest problem. A few
farmers reported that placing pieces of the dragon bone plant (Euphorbia lactea) in
the water will prevent crab damage. The CIAP IPM Program is conductmg
experlments to see |f this technlque has any potential.
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