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SITE AND EXTENT OF MAIZE STARCH DIGESTION IN
LACTATING COWS FED WITH GROUND MAIZE OR EAR-MAIZE SILAGE.

Therdchai Vearasilp

ABSTRACT : lhe site and extent of maize starch digestion
was conducted in a 2x2 cross-over experimental design with &
lactating cows fitted with a fistula at the rumen, proximal duode-
num gnd terminal ileum. The cows were fed either with ground maize
at fully dent stage or ear-maize silage produced from ear with
husks at dough stage. Starch content in ground malize and ear-
maize silage were 63.3 and 47.7 per cent (based on dry matter)
respectively. Hay, soyabean meal and minerals/vitamins mixture
were also fed to the animals. Cr-EDTA was used for estimating
rumen, small and large intestine digestibility; starch was
enalysed by an enzymic method.

fThe lower average rumen starch digestibility was found
in ground maize diet (52 per cent) compared with ear-maize silage
diet (83 per cent). Considerable zmount of starch (1.9 kg/cow/day
escaped rumen fermentation and entered the small intestine in the
ground maize diet. The digestibility of this starch (52 per cent)
in the small intestine was lower than that (68 per cent) ot the
ear-maize silage diet, but the amount of the digested starch from
the ground maize was higher in this segment (1.0 wvs. 0.3
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kg/day/cow respectively). The proportion of starch digested in
the hindgut was higher in ground maize diet (15 per cent) than
that (73 per cent) of wear-maize silage diet. The total tract
starch digestibility was 92 per cent for ground maize diet and 98
per cent for ear-maize silage diet.
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Table 1 (omposition of experimental diets (% dry matter)
Ground maicze far-maize silage

Ground maize 49 -

tar-maize silage - 54

Hay 40 35

Soye bean meal 9 9

Minerals/Vitamins mixture 2 ?




IJ
¢ v v

[~
LUUWIY 2x2  cross- -over design ﬂm:nﬂaaq1ﬂsunwstaﬂoﬂuﬂ

v v

-

uNUﬂ15WﬂﬂBQ .

a1u15nuﬂ3uwﬂumautuaﬂﬂ1JTWﬂUﬂ ua an13TWﬂnun71uaﬂﬂJﬂ LUULJR1 14 1u

0 V v

lWﬂTMﬂuﬂUﬂUﬂﬂaia1ﬂ15Wﬂﬂﬂi ﬂBUWQ:Lﬂﬂiﬂiﬂﬂ1ﬂ15ﬂﬂﬁﬂilﬂﬂi:ﬂ:l3ﬁ1 14 U

Tuusaz 22901 5mnAang

' v '

- (¥ [ - -
a1w1swﬂaaonnﬁuﬂa:gnﬂaua:tnuTv?uqowa1ﬂﬂn NaUL 34N IVNaa

v

v v < - - bt w
nnww:TwﬂnunnntnulaTunawa1ﬁnnn1ﬂ1ﬂamwnu i 8 7. Inaamsvmaasy Juas 2

¥ v v

33 1ut3a1 6.30 Uar 18.30 . wnou Tﬂﬂ1nluaﬂﬁ1UIWﬂUﬂniaan1JTwﬂnun

' v

WiaﬂﬂUﬂTﬂﬂ?lWﬂaduﬂ.1]ﬂ?uﬂ/uiﬁWﬂNﬁNnﬂHW%:lHM&ﬂuMG ua~uu1a*awntwuq

wawaaﬂtaaw uuwnawwwiWLnaa1uuwa~ﬂaqtJawnwiTMawwwswnﬂsq was u11uauuna

«

naun:u11ﬂ11ﬂs1:ww1q1ﬂuﬂa1u

v

Bd 4
Cr-EDTA (Cr 1. 108 niu/awi) onu) Tl 9lunt svasasnsau  wa?

< v q
u1mﬂ15lﬂﬂﬂﬂﬂﬂﬂiinﬂﬂ:ﬂWﬂ1Uﬁ)Uﬂ10 Gl ﬂﬂ@ﬂ?ﬂLﬂUﬂ1W15 NﬂTﬁﬂ?UﬂNﬂﬁ:UU"ﬂ

v ' v v

Usu1mnws1waﬂaqﬂ1ia.awﬂ Cr-EDTA 1wﬂqwnn3u was Ive 2 Tuluuse amsz LW

v v v

3Ly wwunawTﬂzqwztaw13uaa

' v
< v

tnUﬂJaﬂwaawnws (digesta) 1uﬂnqﬁﬂwwﬂ 5ou ﬂaauﬂa.niq

v
w

ﬂ1i"ﬂﬂae TﬂﬂtnUﬂaaﬂwqwn 3 9N, WU?&)WN)UﬂuuR anuvaeawTﬁmann1uwawm1

v
v Y ' » ¢ ¢

ﬂ?iﬂTﬂﬂ13uﬂ) UUWUUTMUﬂﬂBQBQQ1?ZﬂﬂﬂiiuaxlﬂUWJﬂHTQla11J 10 LUaIL Jum

v v
3 o o 4

ﬂ:aﬂ1awawuﬂ1uwni u.ﬁaqn151nuwzaﬂ1anntnu17n1ﬂ1ﬂamnnu -20 ﬂ YUY L WB

v v v
UB - d‘dd

ﬂuuan1itasn;quﬂﬂaeqauwsuwuaHTUﬂaaﬂ1anaqu u11walMquuuu1ﬂﬂa1utﬂu

<

i (Tresze drying) ﬁwnsunwsitﬂsi:unwatﬂuﬂa1u

<

lﬂUﬂ]DH1JﬂﬂQlMﬂ?1UﬂT:LW1:ELNU 1uiunauuazwaqﬂuq5:ﬂ:ua1
e v d
M sLNUMaYIIaIms lutian 7.00, 8.00, 9.00, 10.00, 12.00 ua: 15. 00
' > '

< - = - -
LU TUIL ATITUA I UUNSAURE ANY (pH) WAzUSNIauaNTa up-TulAst 3y ( am

monia-N)



WRNIVIFIREN

¢ v v

- < (V] w '
wan132t A1 ningu 1aa L a1 Inauauasdne Tnanun - wuar lu

v v ' 0 '

d e < o 4 - - v v
Luaapn ) Thauanwat vuauaunn wad saleluysinamuasniidnen i Teavan - 91e

e ] L]
szt agaudns 1 lumsram 2

' v v ' ' '

LY o v - L] v L
ysinalazusnunulaudma L lumsnam 3 wasysingnluaiun v

v v v v v
] a v v - d(u u
Lapa I oL uan Y1 2 THaualasy 10w, aunsEIAg, wh uaz lulast aunnnin wn

v

212 THANAN

Table 2. Chemical composition and starch content of ground maize

and ear-maize silage (% dry matter)

Ground maize tar - maize silage
Ory matter‘ 92.3 Ads3d
crude protein 10.7 8.3
Starch 63.3 47.7
Ether extract k.9 5.8
Crude fibre 30 13.9
Ash 1.% 2.0
Organic matter 98.6 98.0

Fresh weight basis



Table 3. Mean amount of nutrients consumed by cows fed ground

maize or ear-maize silage diet (kg/cow /day)

Ground maize diet ear-maize silage diet

i

Dry matter 121 10.2
Organic matter 1= 9.6
Starch 3.9 2.6
Nitrogen (g) 301.8 257..7
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Table 4 Site and extent of organic matter digestion in cows fed

the ground maize diet or the ear-maize silage diet.

Ground maize diet tear-maize silage diet

digested dig. %dig. digested dig. %dig.
(kg/cow/ coeff. of (kg/cow/ coeff. of

day) total day) total

digestion digestion

Rumen 3.62 0.32 k3 3.22 0.34 47
Small intestine 4. T3 0.53 49 2:85 0.43 41
large intestine 0..:75 0.20 9 0.85 0.25 12
Total tract 8.50 0.74 100 6.19 0.72 100
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mg NH3-N/100ml

144 ——— ground maize
it o A ear-maize silage

12 4

101

g-

6.

£~

Al Ll T 1 T .3 Ll T N
I 700 800 900 1000 1100 ]200 1300 “.oo ‘5“
glo Time
Feeding
Figure 2 Ammonia - N concentration in rumen liquor at different

times after feeding of cows fed the ground maize or the

gar-maize silage diet (mg NH, - N/100 ml)
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Table 5 Site and extent of starch digestion in cows fed the
ground maize diet or the ear-maize silage diet
Ground maize diet Ear-maize silage diet
digested dig. %dig. %dig. digested dig. %digq. %dig.
(g/cow/ coeff. of of (g/cow/ coeff. of of
day) total total day) total totgl
digestion intake diges- intake
tian
fumen Small 2006 052 56 52 2140 0.83 85 83
intestine 1039 0.52 29 27 332 0.68 12 12
Large intestine 529 0.61 15 13 84 0.64 3 3
Totul tract 3573 0.92 100 92 2556 0.98 100 98
Table 6 pH values of duodenal and ileal digesta in cows fed
ground mgize of ear - maize silage diet
Ground maize diet ftar-maize silage diet

Duodenal digesta

Ileal digesta
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THE EFFECT OF SUPPLEMENTING WATER-SOAKED LEUCAENA

LEAF MEAL TO GROWING PIG DIET

Theera Visitpanich

ABSTRACT : Mimosine content of dry leucaena leaves were
reduced at 89 and 90% by soaking the leaves in running water for
24 and 48 hours respectively. Twentyfour hours water-soaked leucaena
leaf meals were then prepared and added to growing pig diets (16%
CP) at 0, 10, 20, and 30% respectively. The diets were randomly
fed ad 1libibitum to 24 castrated male pigs (6 pigs/diet) during
ca 30-60 kg body weight. Average daily gain of growing pigs
given 0, 10, 20 and 30% of treated leucaena meals were 0.745,
0.768, 0.718 and 0.625 kg. Average daily feed intakes were 2.021,
2.303, 2.234 and 2.198 kg and the feed conversion ratios were
2.74%, 3.03, 3.12 and 3.53 respectively. Pigs consuming control
diet and diets supplemented with 10 and 20% of leucaena meals
showed similar growthes and significantly (P<0.05) higher
liveweight gains than those consuming diet supplemented with 30%
leucaena meal. feed intake of pigs fed on the control diet were
significantly (P<0.05) lower than all other groups. Adding 10, 20
and 30% of leucaena meals in control diet resulted in lower feed
conversion efficiency approximately 11, 14 and 29% respectively,
although the difference between the group of pigs consuming 10 and
20% leucaena diets did not reach significance (P<0.05).
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Table 1 Crude protein and crude fibre content, and the effect of
water soaking on the mimosine content of leucaena lezves

(air-dry basis)

Leucaena leaves

Sun-dried 2% hrs. water-soaked 48 hrs.water-

soaked
Mimosine (%) 2.28 0.31 0.27
Crude protein (%) - 2k.72 =
Crude fibre (%) - 17.38 -
- not analysed
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Table 2 Composition of the experimental diets

Diet 1: Diet 2: Diet 3: Diet 4:
Control Control Control Control
0% +10% +20% +30%
Levcaena Leucaena Lleucaena Leucaena
meal meal meal meal
Ingredients
Corn 69.0 69.0 69.0 69.0
Fine rice bran 10.0 10.0 10.0 10.0
Soybean meal 12.0 12.0 12.0 12.0
fFish meal 7.0 7.0 7.0 7.0
Dicalcium-
phasphate 1.2 1.2 1.2 1.2
Mineral-Vitamin-
premix | 0.25 0.25 0.25 0.25
Antibiotic2 0.05 0.05 0.05 0.05
Salt 0.5 0.5 0.5 0.5
Leucaena meal - 10.0 20.0 30.0

(water-soaked, dried)

Total 100 110 120 130

Chemical analysis (% eir-dry)

Crude protein 16.05 16.78 17.24 17.98
Crude fibre 5.22 6.25 7.10 8.03
Danmix - Danish Mineral Research Ltd., New lealand

2
Lincomix S. - Upjohn Company, U.S.A.
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Table 3 Performances of growing pigs fed four different diets

Diet 1: Diet 2: Diet 3: Diet &:
control control control control
0% +10% +20% +30%
Leucaena Leucaena Leucaena Leucaena
meal meal meal meal
Number of pigs 6 6 6 6
Initial weight (kg) 29.98 30.08 30.12 29.98
Final weight (kg) 60.25 60.35 60.02 60.30
Weight gain (kg) 30.27 30.27 29.90 30.32
Running day (d) 41.172 39.83° 41.83° 48.83°
Average daily gain
(kg/d) 0.745%  0.768°  0.718°  0.625°
lotal feed intake (kg) 82.93° 91.72° 93.33%  106.9°
Average daily feed
intake (kg/d) 2.02° 2.303° 2.234° 2.198"
feed conversion ratio 2 TH 3.03b 3.1Zb 3.53°¢
a,b,c, : values with different supperscripts within each line diffe

significantly (P<0.05)
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Table 4 Production cost of growing pigs fed different diets

Cost of feed Production cost
Bht/kag Bht/kg Bht/30 kg
liveweight liveweight
gain
Control diet 4.20 19157 345.30
Control diet +10% 4.09 12.39 371.78
Leucaena meal
Control diet +20% 4.00 12.48 374 .40
Leucaena meal
Control diet +30% 392 13.8% 415.20
Leucaena meal
Ingredients prices (Bht/kg) : corn 2.50; fine rice bran 3.00;

soybean meal 7.60; fish meal 11.50;
dicalcium phosphate 8.40; mineral-
vitamin premix 108.00; antibiotic
145.00; salt 1.90; Leucaena meal
3.00
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FERTILIZER RESPONSE AND YIELD PREDICTION OF
UPLAND RICE UNDER HILLTRIBES CONVENTIONAL PRACTICES
IN CHIANG MAI

Paibool Wivutvongvana and Dumrong Tiyawalee

ABSTRACT : A field investigaion was carried out in
three highland locations in Chiang Mai during 1984 rainy season
to study fertilizer response and yield prediction of upland rice
under hilltribes conventional practices. Without fertilizer
application, the results showed that rice grain yield wvaried
considerably depending upon soil ferfility status among locations.
Highly <correlations were found between crop yield and soil pH,

phosphorus, and potassium. By wusing a stepwise regression,
however, the analysis indicated that grain yield was fairly well
estimated by soil pH and phosphorus availability. Potassium

appeared to be superfluous when both pH and phosphorus were
already included in the regression equation.

Though rice yield 1increased upon the applications of
nitrogen and phosphate fertilizers, the percent increases in grain

yleld were widely different among the locations tested. A
comparatively high yield increase was noted with the soil low in
fertility. Whereas, the percent increase in high fertility soil

was relatively low.
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Table 1 Average chemical gnalyses of surface soil samples taken
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Location le/ 0.M. 2] Avai.Pz/ Extractablei/
(%) (ppm) K Ca Mg
(ppm) (me/100g)
Nong Hoi 6.6 6.5 39.1 157 7.98 2.08
Huay Ma-Now 5.3 7.4 12.4 79 1.54 1,22
Kae Noi 5.4 5:-:9 8.3 77 2.48 1522
1/ Soil : Ho0 = 737 3/ B8ray II method
2/ Walkley & Black method 4/ 1 N NH,OAc, pH 7.0 extractior

& X l



39
's
WENIVFIRBNLINS IR

N15ABUNUDIADYLILA S HANAR

= v ' ' . v v

- . ) - 4 =
ﬂﬂﬁﬂﬂﬂﬂiﬂﬂﬂaﬂﬁﬂﬁﬂﬂﬁﬁﬂ111? INUWIINARBIAT 9 Tuusaswun la

v v i

-4 =i -
wanrlaTumstav 2 snuauwaan 2 geanaunuaivas o slausmiiveananaia’ls

v [ L] v b

[ LI

4 <«

- a4 v v - - < = -
LwuwuaaweuuﬂﬁwﬂqﬂuqnuUﬂqwaqwuﬂnn1n1iﬁnn1 nwnIwam 2 vvuaavay

LI - 1 @ ‘.

=5 - = L - ey L | ¥
nm3lansalalays Lavi Ivranaauana anulumiadon uﬂﬂanﬂﬂw1ﬂsua1nn151ﬁQH

- . i L

a a

- - o= w
AUU7 TUNL WNAUAI UBATIYBNL WD

Table 2 Upland rice grain yields (t /ha) as influenced by ferti-

lizer applications at the three locations.

Fertilizer Treatment

Location : : : LSDU.US % C.V.
0 1 2

NHeng Hoi
Site 1 2.64 3.78 4.27 0.59 7.3
Site 2 2.68 2.79 3.23 ns 8.3
Average Yield 2.66 3.29 3.75
Increase Uverlo - 0.63 1.009
%Increase OuerlU = 23.5 40.8

Huay Ma-Now
Site 1. 1.34 1.80 2. 44 0.87 20.7
Site 2 1.29 2.03 2.55 0.78 17 .4
Average Yield 1.32 1.91 2.50
Increase Over T = 0.59 1.18
%Increase Overqo = L5 .0 89.6

Kae Noi
Site 1.. 1.15 2.06 2.89 0.56 12 .1
Site 2 0.91 2.53 3.38 0.78 15.0
Average Yield 1.03 Z2.30 3.74
Increase Over '0 - 1.27 2.11
%Increase Uverlo - 123%3.0 204 .3

Significant at probability level < 0.05

Significant at probability level < 0.01
ns Non significant
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Table 3 Rice grain yields obtained from the control non-fertili-

1/

zed plots and their respective chemical soil tests.—

Location Replication Yield (t/ha) pH %0.M. ppm P ppm K

Nong Hoi
Site 1 1 2.50 6.2 5 .2 62.0 185

2 Yould 6.0 4.0 1.0 103
3 2.30 6.0 V' 56.0 169
Site 2 1 353 7.1 7.2 34.5 165
2 2.08 1t 8.4 12.0 155
3 2.63 1.1 6.5 19.0 129
Huay Ma-Now
Site 1 1 1.50 94 19.% 19.0 113
2 1..25 5.4 8.8 14.5 110
3 1.28 953 7% 110 73
Site 2 1 1.58 e 5.0 11.0 62
2 125 9.0 6.1 10.0 58
3 1.05 &) 6.4 94 59
Kae Noi
Site 1 1 0.83 5.8 0 9.5 85
2 1.38 58 5.0 12.5 105
3 129 5.+5 L 8.0 66
Site 2 1 0.75 5.0 2.0 6.5 64
2 0.95 5.2 3.0 8.0 25
3 1.05 > %10 > 25 89

1/

! Methods were described earlier (see Table 1).
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Table 4 C(Correlation coefficients between rice grain gield and
soil pH, organic matter, available phosphorus, and ex-

tractable potassium.

Soil pH Organic Matter Phosphorus Potassium

* » - = *

Yield 0.76 0.24 0.72 s T

* %

Significant at probability level < 0.01
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Table 5 C(oefficients and confidence limits of linear multiple

regression between rice grain yield (dependent wvariable)

and pH and phosphorus.

Variable Regression Coefficient Std. Error Partial F (1, 15)

pH 0.577 0.122 22.42
p 0.024 0.005 22.52

Constant -2.138
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Table 6 Coefficients and confidence limits of linear multiple
regression between rice grain yield (dependent variable)

and pH, phosphorus, and potassium.

Variable Regression Coefficient Std. Error Partial F (1, 14)

pH 0.864 0.173 24.91

p 0.035 0.007 26.10

K -0.009 0.004 4.56
Constant -3.088

Table 7 Analysis of variance between rice grain yield and soil pH

and available phosphorus.

Source of Variation D.F. Mean Square F Ratio
Regression 2 4.476 37.54
Residual 15 0.119
Total 17 0.632
% C.v. = 20.6 %
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LIFE TABLE STUDIES OF SOYBEAN LEAF FOLDER,

Lamprosema diemenalis Guen. (Lepidoptera : Pyralidae)

Manas Titayavan

ABSTRACT : The fate of a cohort of the soybean leaf
folder, Lamprosema diemenalis Guen. from initial egg stage to the
ultimate adult emergence of the last individual was studied. The
thousand eggs hatched to produce 850 small larvae, 699, 600, 546
and 493 survived to become second, third, fourth and fifth instar
larvae respectively, and 450 reached the pupal and adult stages.
When the egg population changed to a population of first instar
larvae, the k-value of the mortality factor concerned was 0.071.
fFor the second to fifth instar larvae, the k-values were 0.08%4,
0.067, 0.047, 0.044% and 0.040 respectively. The k-values were
added up and their sum equals the generation mortality K = 0.347.

The 1 m products for each pivotal age in days were
summed, the total béing the value of net reproduction rate, R =
23.776 in each generation. [The intrinsic rate of increase, r_for
L. diemenalis was found to be 0.074% Thus, the finite rate of
increase is 1.0772 per head per day. The stable age distribution
was heavily loaded with the immature stages of the leaf folders.
Only 10.9067 percent of the total number of individuals in the
stable age distribution were adults. In this experiment 1/B =
1.4520, and thus instantaneous birth rate, b = 0.6634. The
difference between r and b was determined, as the instantaneous
death rate, d = 0.5890.

< ' '
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Department of Entomology, Faculty of Agriculture, Chiang Mai
University, Chiang Mai 50002
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Table 1

A cohort life-table for

soybean leaf folder,

Lamprosema

diemenalis at 21.8 ¢ 68.5% RH with a 12 hour photophase.

Stage at beginning Standardized Standardized mortality Killing
of intervals number number rate power
surviving at between x and
the start of x+1
age interval
X
X %/ d 9, lug1;X kx
Egg 1,000 150 0.150  3.000 0.071
First instar 850 151 0.178 2.929 0.084%
Second instar 699 99 0.125 2.8%5 0.067
Third instar 600 54 0.073 2.778 0.041
Fourth instar 546 >3 0.075 2.737 0.044
Fifth instar 493 43 0.061 2.693 0.040
Pupa 450 0 g 2.653 =
Adult 450 = = - =
K=0.0347
1/

200 eggs at start and 90 adults at completion



Table 2

Life table,

reproduction rate

hour photophase.

age-specific
R
( 0) of

Lamprosema diemenglis at 29.8 €
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fecundity-rates and net
leaf folder,

and 68.5% RH with a 12

soybean

pivotal age

Probability at

Expected daughters

Reproductive

in days birth of s female experctation
being alive at
age x
(x) (1.} (m ) (1. =2
0.5 Immature
1.9 stages
L R 0 B D aisin wrrsisn swsiste eI el WeNEEE SENEETE ©IE0E egg,larva,
and pupa
372 0.450 0 =
38.5 0.440 2.142 0.943
59D 0432 6.426 2.648
ko.5 0.342 10.815 3.699
41.5 0.342 7.105 2.430
42.5 0.342 8.386 2.868
§3.5 0.307 10.479 5217 Total
44 .5 0.286 9.2.3 2.669 adults
5.5 0.286 9.016 2:579
46.5 0.269 2:35h 1.%39
47.5 0.234 5.836 0.898
48.5 0.178 1. 778 0:317
49.5 0.126 0.525 0.066
50.5 0.024% 0.294 0.007
R.= 23.776

0
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Table 3 The stable age distribution of soybean leaf folder,
Lamprosema diemenalis at 21.8 C and 68.5% RH with 3 12
hour potophase.

Age at percent distribution

beginning

of interval in day

days (x) L Lx.érm(“” 1006.Lx.érm(“1)

0.9 89.0953

1.5 percent

2.9 092505006 misivon s 55ininis swisinme mammminrn  winss total

immature
stages

37.5 0.4450 0.02537271 1.74745797

38.5 0.4260 0.0225478% 1.55290478

39 .~ 0.3770 0.01852359 1.27574843

40.5 0.3420 0.01559906 1.07433150

41.5 0.3420 0.01448061 0.99730211 10.9067

k2.5 0.3245 0.01275452 0.87842361 percent

43.5 0.2965 0.01081839 0.74507933 total

b4 .5 0.2860 0.00968707 0.66716356 adults

k5.5 0=2775 0.00872525 0.60092153

46.5 0.2515 0.00734076 0.50556955

h7.5 0.2060 0.00558160 0.38441347

48.5 0.1520 0.004171846 0.28364474

49.5 0.0750 0.00175118 0.12060249 -

905 0.490 0.00106207 0.07314641

= 1.45197827 100.0000

| -
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The Traditional Multiple Cropping Management Knowledge
of Farmers in Chiang Mai Valley : Mae Kung Village,

Amphur San Patong and Harn Kaew Village, Amphur Hang Dong

Katin Srimongkol, Narinchaili Patanapongsa and Dusdee Nalampang

ABSTRACT : The traditional multiple cropping menagement
of farmers was studied by comparing one village with good soils to
the other with poor soils in Chiang Mai valley. The data were
collected through use of interview schedule, and statistical
techniques wused were percentage and chi-square test. The result
shows that, ~rice in both villages is the main subsistence <crop
grown primarily in the wet season. Most of land is double-cropped
with rice as the base. Glutinous rice is generally grown for
consumption, The main wvariety being San Patong because of its
palatability. Non-glutionous rice is grown for sale, the main
variety being R.D.7 because it gives high yield. Most wupland
crops are tobacco and soybean being grown in the cool season after
the rice is harvested. furthermore, rice variety selection depends
on timing strategies of various cropping systems. Daw Prao or
R.D.7 which mature wearlier (in about three months) are grown
widely before chilli pepers, tobacco and cucumber because farmers
can get good price from these cash crops. Tobacco is planted
early according to the advice of the tobacco curing barn. Late
maturing rice varieties such as San Patong and other glutinous
rices are often cultivated before soybean which is grown lately at
the begining of January.
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However, both villages are significantly different at
.01 level in the traditional method of rice weeding and the use of
herbicide. Farmers at the village with good soils are using the
traditional weeding method more than the village with poor soils.
Traditional method is to pull the weeds by hand, by laying the
larger weeds on the bund and trampling the small ones into the
soil.

Soybean is a popular crop in the cool season in both
villages. All  farmers wuse the traditional planting method by
putting soybean seeds into the rice stubble. There are

significant difference at .05 level in a number of farmers who
grow soybean in both villages. farmers at the village wiht good
soils are growing soybean more than the village with poor soils.

There is no difference between the two villages in the
rate of fertilizer applied on rice and soybean. However, there is
significantly difference at .01 level in discussing with
neighbours about soil problems. That is, farmers at the village
with poor soils are more often discussing about soil problems than
those at the village with good soils.
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Table 1 Soil problems facing by farmers
Soil problems No. of household (%)
Ban Mae Kung Ban Harn Kaew
1. Hard, difficult to plow 36.0 55.0
2. Low soil fertility 28.0 1520
3. Soil pests 24.0 20.0
4. Sandy soil 12.0 10.0

Table 2

Soil problems and their farmers'solving.

Problems and farmers'solving

No. of household (%)

Ban Mae Kung

Ban Harn

Kaew

Problems

Solving

Problems

.Snlving

Problemi

Solving

Problems

Solving

Hard, difficult to plow

1. Apply animal manure

2. Irrigate before plowing
3. Apply lime

Low soil fertility

1. Apply animal manure

2. Apply lime

3. Apply chemical fertilizer
Soil pests

1. Apply lime

2. Plow and sun dry

3. No solution

Sandy soil

1. Apply animal manure

2. Apply green mannre

067
2222
11.1

77.8
2id =2

593
5555
3155

85:.3
14 .7

3953
Y50
22.2

60.0
20.0
20.0

25.9
50.0
£ 0D

60.5
5925
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Table 3 Number of farmers using various metholds of weeding

Village Trampling into soil Laying out on Herbicid:
the bund

Ban Harn Kaew 35 16 7

Ban Mae Kung 16 22 18

*
Chi - square = 12.83

*

*
Significant at .07 level

Table 4 Number of farmers using rice-soybean system and rice-other

crops system

Village Rice-soybean Rice-other crops
Ban Harn Kaew 27 38
Ban Mae Kung 15 63

*
Chi-square = 8.50

Table 5 Number of farmers discussing about their soil problems

Level of discussion

Villegs High Medium Low
Ban Harn Kaew 10 24 24
Ban Mae Kung 22 26 8
Chi-square = 12.47
Significant at 0.5 level High, scoring 3-4
Medium, scoring 2

Significant at 0.7 level Low, scoring 1
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Table 6 Number of farmers who grow San Patong rice variety giving

yields at various levels

. High Medium Low
Village
(>800 kg /rai) (600-800 kg /rai) (<600 kg /ra:
Ban Harn Kaew 15 20 4
Ban Mae Kung 4 7 9

*

E 3
Chi-square = 9.41

Table 7 MNumber of farmers using 16-20-0 fertilizer with rice at

various levels

High Medium Low
(>30 kg /rai) (15-30 kq /rai) (<15 kg /rai)

Ban Harn Kaew 6 27 7
Ban Mae Kung 16 23 7
Chi-square = 4.76"°

*x

Significant at 0.07 level

ns A s £
Non significant
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rable 8 Number of farmers using fertilizer with soybean at various

level
High Medium Low
village (>30 kg /rai) (15-30 kg /rai) (<15 kg /rai)
Ban Harn Kaew 4 20 14
Ban Mae Kung 4 8 5
Chi-square = 1.62"%

Table 9 Number of farmers having indebtedness at better and worse

soil villages

Village Indebtedness Non-Indebtedness
Ban Harn Kaew 15 k3
Ban Mae Kung 25 31

*
Chi-square = 4.41

ns ¢ g
Non Significance

*
Significance at 0.5 level
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FARMER'S DECISION MAKING : MODELS FOR EMPIRICAL RESEARCH

Songsak Sriboonchitta and Aree Wiboonpongse

ABSTRACT : In area where farmers can diversify crops,
we find that under similar physical-socio-economic conditions, some
farmers grow only one crop while others grow more than one crop in

the same season. for policy makers, it is important to wunderstand
farmer's decision making. This paper presents two theoretical
models for empirical research consideration. One bases on Production
Possibility Curve approach and the other is Production Function

approach including risk factor.
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