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ABSTRACT

TITLE : INTERACTIONS BETWEEN RICE AND DUCKS, AND THE EFFECT ON

FARMERS IN THE INTEGRATED PRODUCTION SYSTEM

BY : APHITTHA CHAMPAKIUL

DEGREE : MASTER OF SCIENCE

MAIOR : INTEGRATED FARMING [ISBN 974-609-259-6]
CHAIR : ASSOC. PROF. KITTI WONGPICHET, Ph.D.

KEY WORDS : RICE/ DUCK/ RICE - DUCK. FARMING/ EEFECT ON FARMERS

Rice farming is the basic career of farmers in the northeastern region. The long and
continuous rice growing has reduced the nutrients in the soil and increased insect pests. Farmers,
therefore, need to have more capital to buy more chemical fertilizer and chemical pesticides. But
farmers in the Northeast also raise poultry for food. What if they raise the animals in their rice
fields? This study aimed to study both nagative and positive interactions between rice and ducks,
and how the activities affected the farmers’® ways of life.

This research was conducted in the wet seasons of 2002 and 2003. It comprised four
experiments which were: 1} the RCBD experiment with 4 replications and 3 treatments which
included growing rice only, growing rice with ducks and removing the ducks at 50% flowering,
and growing rice along with raising ducks until harvesting; 2) the RCBD experiment with 4
replications and 2 treatments which were raising ducks in paddy fields with rice growing, and in
paddy fields without rice; 3) pot experiments comparing rice with duck manure, and rice without
duck manure; and 4) on-farm experiments of raising ducks in rice fields by four farmers.

Mast of the interactions found were positive. Growing rice along with raising ducks until
harvesting time provided highest rice biomass and yield components resulting in the highest rice
grain yields. Besides, the weed biomass of this treatment was lowest. In the pot experiments,
total dry biomass and yield components of rice were higher in rice with duck manure. The
interactions between rice and ducks were that the rice received nutrients from duck manure, and
the ducks heiped weeding and removing insect pests for the rice. Meanwhile, the ducks were fed
by weeds, pests, crabs, fish, and small water living things. Soil in the paddy fields also received

organic matters from the ducks. Raising ducks in rice growing fields provided higher duck



weight and growth rates than ones without rice growing. The feeding cost per weight increase of
ducks with rice was also lower,

Regarding the socioeconomic and environmental effects on the farmers, both positive
and negative interactions were found. More investment was needed but incomes increased a
little. Besides, the farmers used time mere efficiently, and labor time in rice production was also
reduced. Raising ducks with paddy did not create family or neighbor conflict. This also
increased food reserve and enabled food sharing in the community. However, raising ducks was
dependent on the outsiders. The ducks did not carry cpidemic diseases to the farmers’ poultry
and community, and reduced the chemical uses to kill golden apple snails. These improve the

paddy ecosysten,
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Figure 1 Average monthly rainfall and temperatures during 2002 rice growing season at

Office of Agricultural Rescarch and Development Region 4 Ubon Ratchathani
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Table 1 Water level in the rice field in 2002 flood at Office of Agricultural Research and

Development Region 4 Ubon Ratchathani

Date-month Water level (cm above ground)
26 Sep 41
27 Sep 48
28 Sep 53
29 Sep 57
30 Sep 61

1 Oct 64
2 Oct 62
3 Oct 60
4 Oct 56
5 Oct 50
6 Oct 44
7 Oct 36
8 Oct 27

Mean 51




37

iy EY
9t ' g

14 0
Wduiian (Figure 1) Mg Tshvudeludaw wu @eudamay Tidaluun
o ‘ FY I = @ A - [ 1
10-15 i5ufias uazanaluyisdudinaufouduerou mae 5-10 wufiwes ualugas
=) s = g 2 a :J d? = = & =1
Umodheuiunsuidudounainy szduniluulanngelu wie somuiums ifeesnd
¥ ¥ 14 i1
o 1 ] ar u ar o r =
thlvaimaautlas (Table 1) ndsnniu sedvihanaudery wludnadalaeion
v @ ¥ ¥ 1
aaau maed luuigadion 3-5 wudmas gy Tun s ssdui luudasndad Sy
' ol = =% o ar = T
vaewilalunarwdendunauiulmodougaiau Weawedmiudla lufenssudiea &
=1 [} Py ;u ' ] 3 = ﬁ r Wy o @ g s :’
warrhmaslasumniyiiia liaunsoeg 14 deedvesnvinuilasn ndmias
' A A o d 1 & > T - 2 o A B
Tugenandougmaniniviaunidesiodnns lusedudoungasmeudaiufed
= 1cj o ¥ q a  w . - A ra s g w
nitussorinuaduud hluinGuds Tugsanaciudaionsvou flesninlddhiy
@ e FUIEANBUIINT 9N TY
' Y ' A S - A o -
Tugaegggndn sevhadeunsagiandudoungainey fdns@sudialy

o ]

uaauvedtl 2545 gumgligagasg ludounsngiau 7 32 ssmmaidon dagamgiidige

a

T - = = = B 3 = o = o [
ogludoungrinon 121 ssrusaiioa (Figure 1) IndRostugungigegauazdgalugag

gadgnd1aman 107 (w.a. 2535-2544) 7 32 unz 22 DeR A HY AUSIED DR U
9 =

) ' ¥ ! = ' a = o o - g w 1
ampiilugdidoutisgenhgamgiifiminzde mswiaydulavesdaitndladuly fog

TENIN 16-24 DFETUT (N1IAT, 2536)

4.2 mynignvlanswananuestn M billuaziidabaaindun
9/ = 1 P=3 ] 1 ar dy ﬂ 3 ¥
msdgniniisiedu@e mslgadiiwdudsuiaudnesnaondesas so uay
Y ' o & < 2 4 4 [ 1o v 3 o af ' o
mitlgninaruiudessilaaufanuned i i wmidnudsssuaenisiawas $1uau
MUBABATIINAS LAZATIUD 41 Annszern1snTaay Taddun19ada (Fgure 2)
o o 3 P Y cf [~ = ar T [} Py a 9/ A
uaaslirudanldvinmsdoudaluiiusa feldiinademsniydiulavesdnn ifenn
=y [ =y = Eh [ at [} o '
Wandayaluudazszeemsndaio Ta 18l hnmin sulussesuenne 4t seou sonsag
o T ar o3 -1 s t o ar
uazmaagnun 41 1A5uyadlaio 6.5, 109, 12.8 waz 7.4 pfuAeAITIULAT AIWAIFY
Lo £ 4 , 4 '
(Table 2) wenvnfidedosldszesnamilsiyaiiaszdosaaroiiotanildossaomsoonn
. @

& 1 F=1 =
flulseTomidodaeonsunzas, 2541; Anue, 2527) uazijominidsesfiua i
naemsieedensasyRulaveadn

ar r = - 8 [] =y t T
nnnsduna lugemuesgdy Tavew v lundasn hiwvlymidefunisdeu
o o a ¥ = & ¥ 3 o oy A Y o
w393 MAanu@Esmsludnudnuia niorududnnindy Maeandasduaausnuduy

wazilszeu (2541)




No. of rice tillerym? Rice total dry weight (g/m?)

Rice plant height {cm)

38

400 =
;O Rice only

| O Ricetducks up to 50% rice flowering
| Rice+ducks up to rice harvesiing

356
300

250 1
200

150 1
100 1
50 -

1001

601 -

404 -

201

140

120 |- e

65 80 110
Days afier transplanting
Beginning tillering  Tillering  Panicle initiation  Booling 50% Flowering Dough Field maturity

Rice growth stage

A A S S S B

4 6 g 11t 12 B4 16 17
Duck age (weeks)

Figure 2 Total dry weight, number of tillers and plant height of rice (mean®SE)
from plots without and with ducks in 2002 rice growing season at Office

of Agricultural Research and Development Region 4 Ubon Ratchathani
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Table 2 Dry weight (mean®SE) and nutrient compositions of duck droppings in 2002 rice

growng season at Office of Agricultural Rescarch and Development Region 4 Ubon

Ratchathani
Duck age (weeks)
Item Total Mean
4-6 6-8 8-10 10-12 12-14 14-16 16-17
Duck droppings
323 501 547 584 640 705 3N 3,671
g/duck -
+6.3 +58 *92  H79  Eg1  tog  tes5  +313
6.5 10.0 10.9 11,7 12.8 14.1 7.4 73.4
g/m2 -
10.1 Foa to2  foz2 o2 o2 tor Eis
Nutrient composition (%)
N - 1.0 - 1.t - 1.1 - - 1.1
P - 1.1 - 12 - 1.2 - - 1.2
K - 0.3 - 0.1 - 0.1 - - 02
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Table 3 Yield components and seed yield (meanTSE) of rice from plots without and with ducks

in 2002 rice growing season at Office of Agricultural Research and Development

Region 4 Ubon Ratchathani; and from nearby farmer plots

No. of No. of filled 1,000 seed Seed yield
Treatment 3 2 u
panicle/m seeds/panicle weight (g) (g/m’) (kg/rai’)
Rice only 12013.3 94+4.9 26.110.5 1881+4.1  301%6.6
Rice+ducks up to
125135 98154 265403 200371 321t114
50% flowering
Rice+ducks up to
126115 10047 27.0201 205153 329185
harvesting
Sig. Ns” NS NS NS NS
CV (%) 5.7 3.7 1.1 5.9 7.4
Farmer fields 127 97 277 220 343

"1rai= 1,600 mz, ¥ Not significant, 3IAvera,gf: of four undisturbed fields nearby

Table 4 Dry weight of weeds (g/mz; meantSE) from rice plots without and with ducks in 2002

rice growing season at Office of Agricultural Research and Development Region 4

Ubon Raichathani
Days after transplanting
Treatment
20 35 50 65 80 95 110

Rice only 192%16 238+F17 125%12  61tos ssto3 5904 saton
Rice+ducks up to

165409 199+12 9s5tie  sito4 a1tos astoz sitos
50% flowering
Rice+ducks up to

150009  164%23  93%13  4iter 34t0s 43307 4406
harvesting
Sig. NS NS NS NS NS NS NS
CV (%) 47 7.3 72 37 43 34 49

v e
Not significant

3 aa :: | a1 ot ol dy ' 1 o 3 as @
mslgndiieenads ved hilluasidiadessawluw BildvIdihminutes e

Syiyiifia lunilas Ainnszormsnigy@uTavesdn Sanuusnd19fumada (Table 4) 814
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Table 5 Chemical properties of soil collected before and after planting rice of field trial in 2002

rice growing season at Office of Agricultural Research and Development Region 4

Ubon Ratchathani

Ava. P Exch. K

Treatment pH OM (%) N (%) (ppm) (ppm)

Belfore After Before After Before After Before After Before After

Rice only 445 430 090 092 004 005 329 421 1750 18.14
Rice+ducks up
to 50% 486 458 083 102 004 007 350 7.24 17.62 18.89
flowering
Rice+ducks up

493 440 083 1.02 004 0.09 351 822 17.67 19.35
to harvesting
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Figure 3 Average feed intake, average daily weight gain and feed conversion ratio of ducks

(meantSE) raised without and with growing rice in 2002 rice growing season at

Office of Agricultural Research and Development Region 4 Ubon Ratchathani
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Figure 4 Live weight of ducks (meantSE) raised without and with growing rice in 2002
rice growing season at Office of Agricultural Research and Development Region 4

Ubon Ratchathani
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Table 6 Summary of 4-17 weeks old ducks raised without and with growing rice in 2002

rice growing season at Office of Agricultural Research and Development Region 4

Ubon Ratchathani
Ducks without Ducks with
Parameters
growing rice growing rice
Initial weight (g/duck) 740.0 740.3
Final weight (g/duck) 2,100.8 2,215.6
Total feed intake (kg/duck) 11.3 10.7
Average daily weight gain (g/duck/day) 14.8 16.0
Feed conversion ratio 8.3 7.4
Feed cost/kg weight gained (baht/kg) 56.0 50.0
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4.4 eninavesyailanemadnfvlnuazwandnvasinflgaluds
¥ b
msenEngadl wud malgednluds Teoldld uarldyadla das1 111 ATansw
¥ ]
anls Tuildiminudsvesddeds swaumisdrdeds unzanugaredninnrzes
mMsTaay Inveediuana1afiu (Figure 5) p1atfiosanijoniinldons 15 flanfudols
= a2 a ¥ a & elq g e v gy &4 A
WorgsnamseigayTavewdn wenanil yadlaftldlvddsaldnarszeenils odos
] as 3 a 10 e L) 1 = = 9 a1
amwdanilasssigemisesnun dniu yallaild 193 Lifinadonsws iy Tnuoedhai
¥
T as 1 =1 =y = =4
Ugnogluds ogwe lsnmulunmsaumnigivTavesdnlununaassiiaz luanumanes
i Tuudas Figure 2) Fuldudmes@odu WumstuiuBaniei msniydu laves

v £
1 Tusmuneassiim lualasiugu Wannlng




M
w

45

ok — .
[] o =)
L L L

Rice total dry weight (g/pot)

(%3]
I}

O Without duck manure |
R With duck manure

o]
!

No.of tiller/pot

ok
2] o=
o o

. I

k)
o
1

Rice plant height (cm)

o4
Q
]

]
(=] (=]
1

20 35

65

Days after transplanting

80

95 110

Beginning tillering  Tillering

Panicle 1nitiation

Booting

Days after transplanting

50% Flowering

Dough Fiefd maturity

Figure 5 Total dry weight, number of tillers and plant height of rice (meantSE) from pots

without and with duck manure in 2002 rice growing season at Office of Agricultural

Research and Development region 4 Ubon Ratchathani
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Table 7 Yield components and seed vield (meant SE) of rice from pots without and with
duck manure in 2002 rice growing season at Office of Agricultural Research and

Development Region 4 Ubon Ratchathani

No. of No. of filled 1,000 seed Seed yield
Treatment ;
panicle/pot  seeds/panicle weight (g) (g/pot) (g/m)
Without duck manure 7.810.5 92129 26.1102  11.6%04  186t64
With duck manure 8.0F+0.4 97129 262402 127707 203t11.1
Sig. NS NS NS NS NS

Y .
Not significant
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Table 8 Chemical properties of soil collected before and after planting rice of pot trial in 2002

rice growing season at Office of Agricultural Research and Development Region 4

Ubon Ratchathani

Ava. P Exch. X
pH OM (%) N (%)
Treatment {(ppm) (ppm)

Before After Before After Before After Before After Before After

Without duck

4.54 4,40 093 (.96 0.04 0.04 402 4.10 21.03 21.05
manure
With duck

4,55 450 093 1.09 0.04 0.06 404 745 21.04 22.78
manure
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Table 9 Basic information of farmers participated in the rice-duck farming in 2002 and 2003 rice

growing seasons at Buntharik, Ubon Ratchathani

Basic Farmer
information 1 2 3 4
Age (years) 54 51 47 46
Fducation
y 7 4 4 7
(P.")
Wife living together living together living together living together
No. of family
6 6 5 4
members
No. of family
4 4 4 2
labor

(continued)
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Land occupied
(raiy)

Homestead

Paddy field
description

and soil type

On-farm

activity

Off-farm

activity

27

300 m from the
paddy field

next to the village,
medium terraced
field, 1 km from
natural pond, 1/2
ral man- made
farm pond, sandy

loam

Taify $eason rice

and glutinous rice
season corn,

yard long bean and

chifh

all year round fish

and indigenous

chickens

rainy season no
dry season no
all year round
namy 2-4

days/week

25

next to the paddy
field

next to the
village, medium
terraced field, no
farm pond, sandy

loam

1ainy season rice

and glutinous

rice

dry season no
all year round

indigenous

chickens

rainy season no
scason

construction
labor in the
villages

all year round no

30

within the paddy
field

1 ki from the
village, medium
terraced field, no
farm pond, sandy

loam

rainy season rice

and glutinous
rice
season 1o

all vear round

20

within the paddy
field

I km from the
village, medium
terraced field,
some trees on
paddy bunds

1/2 rai man-
made farm pond,

sandy loam

T3y SSa501

rice and
glutinous rice

dry season no

all vear round

buffaloes,
indigenous
chickens and egg
laying ducks

rainy season no

native cattle,
indigenous
chickens and
IMUSCovies

ramy season no

drv season no

Season

kow mao " and
home building in
the villages

all year round no

{continued)
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Produce sale

Income

(baht/year)

Expense

(baht/year)

Debt (baht)

rice to village
rice mill and/or,
to Na Pho rice
market
vegetables in the
villages and to
middlemen

fish in the
villages

nam inthe
village shops and
nearby villages
112,500

(Rice 30,000,
vegetables
11,000, fish
1,500, nam

70,000)

45,500
(Chemical
fertilizer 2,500,
food 3,000, labor
40,000)

40,000 from

3/

BAAC

rice to village
rice mill
chickens in the

village

72,000

(Rice 30,000,
chickens 2,000,
construction
labor 10,000,
support from
daughters
30,000)

11,900
{Chemical
fertilizer 2,400,
rice seed 500,
labor 9,000}
28,000 from
BAAC

rice to village
rice mill and/or,
to Na Pho rice
market
chickens and
ducks in the
villages

buffaloes to

middlemen

41,000
(Rice 38,000,
chickens and

ducks 3,000)

12,500
(Chemical
fertilizer 3,000,

Iabor 9,500)

no

rice to village
rice mill

cattle to
middiemen
chickens in the

village

84,000

(Rice and kow
mao 30,000,
chickens 1,000,
native cattle
28,000, home
building 25,000)

10,000
(Chemical
fertilizer 2,000,

labor 8,000)

jete)

" Prathom in elementary level of Thai educational system, 1 rai=1,600m’", " processed

(fermented) meat, ¥ processed (roasted and pounded) rice kernels, * Bank for Agriculture and

Agricultural Cooperatives
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Figure 6 Average monthly rainfall and temperatures during 2002 and 2003 rice

growing seasons at Na Chaluai, Ubon Ratchathani
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Table 10 Rice yield and duck live weight from farmer fields in 2002 and 2003 rice growing

seasons at Buntharik, Ubon Ratchathani

Two — year average

2002 2003
Rice only Rice with ducks Rice only Rice with ducks Rice only Rice with ducks
Farther Rice Rice Duck Rice Rice Duck Rice Rice Duck
yield yield live yield yield live yield yield live
(kgirai)  (kgfrai)  weight  (kgfra)  (kgira)  weight  (kgirai)  (kgfral)  weight
(kg/rai) (kg/rai) (kg/rai)
1 360 373 74 346 362 67 353 368 71
2 340 350 60 326 337 56 333 344 58
3 336 348 65 330 344 58 333 346 32
4 350 358 67 338 348 64 348 353 66
Average 347 357 67 335 348 61 341 353 64
Nearby
345 - - 334 - - 340 - -

farmers
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Table 11 Economic return of rice and ducks obtained from farmer fields in 2002 and 2003

growing seasons at Buntharik, Ubon Ratchathani

Two — year
2002 2003 average
Ttem Rice  Riceand  Rice Rice and Rice  Rice and
only duckfield only Duck field only  duck field
field field field
Rice
Rice yield (kg/rai) 347 357 335 348 341 353
Gross benefit (baht/rai) 2,169 2,231 2,513 2,610 2,341 2,421
Total variable cost (baht/rai) 1,832 1,832 1,832 1,832 1,832 1,832
Seed (baht/rai) 60 60 60 60 60 60
Fertilizer (baht/rai) 85 85 85 85 85 85
Labor (baht/rai) 1,687 1,687 1,687 1,687 1,687 1,687
Net benefit (baht/rai) 337 399 681 778 509 589
Duck
Duck live weight (kg/rai) 1] 67 t] 63 0 65
Gross benefit (baht/rai) 0 2,345 0 2,205 0 2,275
Total variable cost (baht/rai) 0 2,488 0 1,928 0 2,208
Duckling (baht/rai) 0 480 0 480 0 480
Feed (baht/rai} 0 1,197 o 1,207 0 1,202
Nylon net (baht/rai) 0 570 0 0 0 285
Labor (baht/rai) 0 241 ¢ 241 0 241
Net benefit (baht/rai) 0 -143 0 277 0 67
Total cost (baht/rai) 1,83;" 4,320 1,832 3,760 1,832 4,040
Total net benefit (baht/rai) 337 256 681 1,055 309 656
P 5 5 7_

1/ . . . . .
Cannot find marginal rate of return due is negative changes net benefit in the first year Rice

price in 2002 = 6.25 baht/kg, in 2003 = 7.50 baht/kg; Live duck price in 2002 and 2003 =35

baht/kg; Duckling 15 baht each, concentrate 9.50 baht/kg, rice bran 2.50 baht/kg, Nylon net 100

baht/roll
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Table 12 Economic returns of raising ducks in rice field at Office of Agricultural Research
and Development Region 4 Ubon Ratchathani and in farmer fields at Buntharik,

Ubon Ratchathani in 2002 and 2003 rice growing seasons

Office of Agricultural Research Farmer fields
Parameters
and Development Region 4 (Two—year average)

Duck age {(weeks) 17.0 14.0
Duck live weight (kg/duck) 22 2.0
Total feed cost (baht/duck) 107.06 38.0
Gross benefit (baht/duck) 77.0 70.0
Net benefit (baht/duck) -30.0 32
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