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COMPARISON OF DIETS OF RICE STRAW, LEUCAENA LEAVES AND

RICE BRAN WITH UREA TREATED STRAW AND RICE BRAN FOR

GROWING CATTLE.

Boonserm Cheva-Isarakul and Boconlom Cheva-Isarakul
Deaprtment of Animal Husbandry,
Faculty of Agriculture, Chiang Mai University.
Chiang Mai 50002

ABSTRACT @ sSixteen cross-bred Black and White bulls
initially about 105 kg and 7 months of age were randomly allo-
cated to 2 groups. One group was given 5% urea treated straw ad
libitum and the other untreated rice straw ad libitum plus 0.5
kg dry leucaena leaves. All bulls also received 1 kg rice
bran/d. ‘The nutritive value of the four feedstuffs (untreated
straw, urea treated straw, leucaena leaves, and rice bran) were
as follows:- 4.3, 5.3, 2686.6 and 13,3% CP; 951.9, 58.3, 58.8 and

"6u.8% IVOMD.

Animals given untreated rice straw plus leucaena leaves
consumed more dry matter (2.8 VS 2.4 kg/d), organic matter (2.3
VS 2.0 kg/d), crude protein (310 VS 198 g/d) and digestible
organic matter (1.4 VS 1.1 kg/d), and growth rate and feed
conversion ratio were also better (F< 0.05) than those receiving

treated rice straw with the same level of rice bran.



Supplementation of rice straw with dry leucanena leaves
at 0.5 kg/d gave petter animal performance and lower feed cost
than urea-treated strawv when 1 kg/d rice bran was also given.
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Table 1. Chemical composition and IVOMD (% dry matter) of
the experimental feed.

Rice Straw
Leucaena

P Rice Bran
Untreated Treated
Dry matter (%) 90.5 90.5 89.7 90.3
Crude protein (%) 4.3 5.3 28.6 13.3
Crude fat (%) 1.4 13 5.5 16.5
Organic matter (%) 80.9 80.3 80.1 87.3
NDF (%) 78.6 80.5 35.5 19.8
ADF (%) 59.5 62.3 24.5 9.6
ADL (%) 3.3 4.0 12.5 2.6
IVoMD (%) 1.9 8.3 58.8 4.8
DE (MJ/kg DM) 8.5 9.6 10.8 12.7

NDF, neutral detergent fibre.

ADF, acid detergent fibre.

ADL, acid detergent lignin.

DE, digestible energy estimated by the method of Menke et al
(1979).

IVOMD, in vitro organic matter digestibility.
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Figure 1. Average live weight pains of animals in group 1 (5% urea treatt

straw) and group 2 (normal straw + Leucaena leaves)
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Table 3. Estimated -ott of treating straw  and cost of feed

"

consumed 2y animal through the wperliment 2nd per

kg, livewsighz gain.

a) Cost of treating striv .3t Trhe)
1000 kg. rice straw (at tarvesting pericd) 0
1 roll of plastic (assumed to last for re-use) a5
50 kp. urea (@ 7 Baht/kg.) 350

o
o

Labour, % man-hours (at 10 Baht/hr.)

1000 kg. treated rice straw 5

w
un

Price/kg. treated rice stiraw

s

b) Average cost of feed consumed per animal and per kg weipht

Eain.

Mrea-treated UnTreated straw +
S5Traw Lzucaena

Stidw intane Lhg.o 193 15¢
Leucaena intake (Fi.) i &3
Rice bran intake (Lo, 4yt =1
vost of rice straw consunesd Ly

Cost of Leucaena consumw VE o ) i23
Cost ot price bran consumsd «f 153 X
cost of feed per animal (29 412 43E
Average live weight gain i) .. SDs 2.9
Cost of feed/kg. p=in ik 15.2

Leuca=na leaves

27 Bant = approx. 1 D& 5.
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EFFECT OF DIFFERENT LEVELS OF GROUND PADDY IN LAYER RATION

Suchon Tangtaweewipat and Wirat Surapittayanon

Department of Animal Husbandry,

Faculty of Agriculture, Chiang Mai University
Chiang Mai, 50002

ABSTRACT : Different levels of pground paddy were
used to vreplace corn and/or rice bran in layer rations to study
their effect on egg production and quality. The energy source
from corn and rice bran in the layer ration was replaced by
groung paddy at 0, 50, 75 and 100% with about 17% protein.

Twenty-five weeks cld of 192 Isabrown pullets were distributed

to & grcups of s rerlications each. All birds were raised in
individual laving cages with free acess of feed and water
throughout +*he six CE-day periods (168 days). The laying hens

receiving 100% ot energv as ground paddy tended to produce less
egg (66.06%) than those (8%.53%) receiving practical layer
ration. Feed consumption were significantly increased when
other energy sources were replaced by ground paddy In the
rations. No significant differences in egg production. Xxg.
feed/doz eggs, mortality &nd egg quality were indicated when
layers received rations in which the other energv sources were
replaced by different levels of ground paddy. Conclusicn was
made that up to 75% of energy in the laying ration can be
replaced py ground paddy without adverse e¢ffect on performance

of egg production 2nd guelity.
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Table 1. Chemical composition of protein

50% (19912 e )

75% (w9928 )

premix concentrate

and ground paddy used in experimental rations

dry matter).

(% of

Item Concentrate Ground paddy

Dry matter (%) 92.15 87 .4k
Crude protein (%) 35.12 8.71
Crude fat (%) 3.76 2.11
Crude fiber (%) 7.20 13.1

Ash (%) 33.72 6.12
Calcium (%) - 0.12
Fhosphorus (%) - 0.31
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ROOTING DEPTH AND ROOTING DENSITY OF

UPLAND RICE UNDER RAINFED CONDITION

Thancm kKicdpeng, VYonchai Tomee,
Chaiyawoot Nimmeliungkul and Charoon Sukasane
Department of Scil Science and Conservation

Feculty of Agracuitura. Chiang Mai University
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ABRSTEACY ¢ Jpland vaice, Kao Nong Hoi (local varie-
ty), was seeded or Typi. Paleaquuits, cine loamy soil under
rainfed condition at tae :¥reriuental .fzurm, Faculty of Agricul-
ture, Chiang Mai University with row spacing of 30 cm and seed
rate of 12 g’/m. Root depth. no. of 100ts, and roct density were
measured py Srame Monclitn mecred  at 32 DAE  (davs after emer-
gence) and everv 15-dav intervzl thereaiter through out the
growing period. Undisturted soil semples were taken to deter-
mine soil bulk density by Core method and s2il moisture content

oy Grevimetric method at tre time ©7 rodt sampling.



The results showed that upland rice roots penetrated to
60 cm. cdepth after 30 DAE. Root penetration was 70, 80 and
> 100 cm deep after 45, 60 and 75 DAE, respectively. Number of
roots and root density were maximum &t 90 DAE on the top soil
(0-10 cm.) and decreased rapidly with soil depth. This was
probably associated with the increase in soil bulk density at
the lower depth. Number of roots and root density were corre-
lated with soil depths. These correlations were of exponential
sigmoid nature at every stage of growth. The highest root
density was fcund to be 3.2 cm/cm3 at 30 DAE on the top soil.
Since moisture status at various soil depths was adequate, root
growth patterns of upland rice in the present study thus de-
monstrated its growth characteristics in accordance with dif-

ferent soil depth properties.

UTIAFSIS ©  nasAnwiszuusaneosenalsaiadl  (JunasAnwniiion
A7 TUaNE1 2 15MNE e WL oy U IRRaamna sl el fus i s ReneRo wos
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wraidu 30 Qu. udasiiufatug 12 n./a. pndae 15 Fu wAsaanfienalsn
27¢ls 30 Y4 vimntiRusiounesanTau%S  Frame monolith method uas
fa0u14PuTAUE Core method (oW lUANWIAINAN USuam uRsA2INU 280

50 rasUtunaerrefuuas At s wENS 2uD 09 B

s1nntsAny.wUln 8171 sMIgen avuoavaufiugnuudu Typic Palea-
quults, Fine loam a&inasmmdssanasiviudulefn 60 <. Softionyls 30
T uazazndasinasWiafnUsenam 70, 80 uazuannan 100 owu. (Hofianyle
45, 80 waz 75 T4 mIuAnfiu ﬂ?uﬁmua=ﬂ11uwv1uﬁuuaas1na:a¢ﬁ$mﬂuda<
AauAn 0-10 du. uazazamasiudnwos tonowolwunifua Snioum (exponen-
tial sigmoid) iflomnAnsostuifefulonndrssosnisiaty  TRuSAaIMA
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Figure 1. The relationship between no of roots of upland rice,

Kao Nong Hoi, and soil depths at different stage

of growth.
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Baelusi 50002
STUDIES ON WATER REQUIREMENT OF PADDY RICE

Sitthiporn Sukkasem and Sitthichai Lodkaew
Department of Soil Science and Conservation
Faculty of Agriculture, Chiang Mai University

Chiang Mai 50002

ABSTRACT : The study of water requirement for paddy
rice were conducted in the lysimeter (drainage type) which wasz
installed in the paddy field during 1983 and 1984 (The Multiple
Cropping Center, Chiang Mai University). The average of the
evapotranspiration (ET) of the crops, San Pa Teng and RD# 6
variet'ies, were 3.2 and 5.0 mm/day, respectively. he maximum
values of crop ccefficient (ET/E-pin) were 1.2 for San Pa Tong
and 1.6 for RD# 6. The water use efficiency values, with respect
to total dry matter and grain yield, were 2.80 and 1.13 kg,/m3

for San Pa Tong and 2.30 and 0.92 kg/m~ for RD# 6, respectively.
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Jensen 1973)
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Table 3. Water balance component, crop coefficient (ET/E-pan)
and cumulative evapotranspiration (ZET)curirz growth

for paddy rice (San Pa Tong) in 1185.

Date Period ET# ET F-pan ET/E-pan LET
(days) (mm) (mm/day) (um/day) (rm)
9-14 Aug 6 27.¢€ 4.6 5.1 0.9 27.6
15-21 Aug 7 28.7 4.1 5.2 0.8 56.3
22-28 Aug 7 25.2 3.6 3.9 0.9 81.5
29-4  Sep 7 23.1 3.3 4.6 G.9 104.6
5-11 Sep 7 32.9 u.7 4.7 1.0 137.5
12-18 Sep 7 25.2 3.6 3.5 1.0 162.7
19-25 Sep 7 36.4 5.2 5.1 1.0 199.1
26-2 Oct 7 36.4 5.2 5.2 1.0 235.5
3-9 Oct 7 30.8 4.4 u.8 1.1 266.3
10-16 Oct 7 30.1 u.3 3.7 1.2 296 .4
17-23 Oct 7 29.L u,2 L.5 0.9 325.8
2u-30 Oct 7 30.8 L.y L.y 1.0 356.6
31-5 Nov 7 16.8 2.u 2.8 0.¢ 373 .4
7-13 Nov 7 11.2 1.6 2.0 0.8 384.6
14-20 Nov 7 19.6 2.8 3.7 0.8 4Oou.2
Total 104 40y.2
Mean 3.9 4.2 0.95

ET* = amount of evapotranspiration at the given period (mm)
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Table 4. Wzter balance component, crop coefficient (ET/E-pan)
and cumulative evapotranspiration (ILET) during growth
for paddy rice (RD# €) in 1984,
Date Period  ET#* ET E-pan ET/E-pan LET
(daysg) (mm) (mm/day) (mm/day) (mm)
7-13 Aug 7 14.9 2.1 4.0 0.5 14.9
14-20 Aug / 23 .4 3.3 3.7 0.9 38.3
21-27 Aug 7 26.8 3.8 3.4 1.1 65.1
28-30 Sep 7 25.1 3.6 4.6 0.8 80.2
4-10 Sep 7 29.6 4,2 3.9 1.1 119.8
11-17 Sep 7 42,6 €.1 5.3 1.1 162.4
18-24 Sep 7 43.1 6.2 4.y 1.4 205.5
25-1 Oct 7 1.4 7.3 4.5 1.6 256.9
2-8 0Oct 7 39.4 5.6 3.8 1.5 296.3
§-15 Oct 7 38.6 5.5 4.2 1.3 334.9
16-22 Oct 7 35.5 5.1 3.1 1.6 3704
253-73 Oct 7 47.9 6.9 b, € 1.4 413.3
30-5 Nov 7 36.6 5.2 .2 1.2 b54 .9
6-12 Nov 7 36.3 5.2 4.5 1.2 491.2
13-19 Nov 7 .0 5.0 5.8 0.9 526.2
Total 1ns 526, 2
Mean 5.0 4.5 1.17

ET% = amount of evapotranspiraticn at the given period (mm)
P E
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Figure 1. Variations of evapotranspiration rate (ET) and
evaporation from Class A pan (E-pan) with time

for paddy rice, San Pa Tong (A) and RD#¥ 6 (B)
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Figure 2. Change in crop coefficient (ET/E-pan) and Leaf area

index (LAI) with time of paddy rice, San Pa Tong

(A) and RD# 6 (B).
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Table 5. Total dry matter, grain yield, and water use effi-

ciency of paddy rice grown during the 2526 and 2527

periods.
Variety Total day matter Grain yield Water use efficiency
(Kg/rai) (Kg/rai) (Kg/ma)
1/ 2/
San Pa Tong 1807.8+169.1 731.8+62.5 2.80= 1.13=
RD# 6 2019.8%401.2 77774853 2.301/ 0.922/

2

respect to total dry matter respect to grain yield
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PRELIMINARY STUDIES
ON
MICROBIAL UTILIZATION OF SOYBEAN WHEY FROM TOFU FACTORY

Aran H-Kittikun, Renu Pinthong and Shinichi Kinoshita
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International Center of Cooperative Research and
Development in Microbial Engineering (ICME),
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ABSTRACT: Preliminary study was carried out by
using soybean whey (waste water from tofu factories) to cultivate

different types of microorganisms in order to produce biomass,



biogas, riboflavin and cellulase enzyme. The soybean whey was
composed of reducing sugar (0.5 mg/ml), total sugar (5.5 mg/ml)
total amino acid (%.1 mg/ml) and total nitrogen (1.62 mg/ml).
More than 30 microorganisms isolated from spoiled tofu were
grown in soybean whey. The best isolate was yeast which could
grow in whey with meximal growth of 2.52 units (OD 660 nm) in
one day. The residue from cow-dung biogas plant was used as a
starter for producing whey biogas which was done in a litre
bottle by semi-batch process. The production rate was 200 ml
in 2 days. Eremothecium ashbyii grown in whey for 5 days syn-
thesized 0.09 mg/ml riboflavin. This production rate could be
increased to 0.92 mg/ml by adding 14% soybean residue. Lastly,
S day-old culture of Sporotrichum cellulophilum was able to
synthesize 0.78 unit/ml of cellulase and in the addition of 10%
soybean residue the cellulase production increased to 1.28

unit/ml.
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Table

1. Compositions of whey.

mg/ml
Reducing sugars 0.5
Total sugars 5.5
Total amino acids 4.1
Total proteins 0.9
Total nitrogen 1.6
Total solid 11.6

Ash
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Table 2. Growth and nutrient utilization by different micro-

organisms

——

Culture Growth Grow-h finzl Residual nutrients (mg/ml)

number (day)  (OD 6€0)  pH Total sugar Tctal amino aciq

———

2 2 3.60 7.76 1.0 2.1

L 1 2.52 7.34 2.3 . 2.2

5% 1 2.u47 7.92 3.1 2.0

6 1 1.82 6.98 3.1 2.4

gt 2 1.40 8.12 3.7 2.2
10 2 1.00 6.36 4.6 2.5
11 2 1.60 6.40 3.7 2.4
14 1 2.32 7.16 3.1 2.3
15% 3 2.40 8.30 3.2 2.5
16% 3 2.23 8.30 3.1 2.2
19 1 1.62 5.94 3.1 2.6
20 2 2.00 7.54 3.1 2.1
21% 3 2.12 §.52 3.1 2.2
22 2 1.90 6.26 3.3 2.4
234 3 2.11 g.43 3.1 2.2
24 2 1.40 18 3.9 2.4
26 1 1.80 £.86 3.1 2.5
28% 3 2,31 8.35 3.4 2.2

* bacteria
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Table 3. Effect of soybean residue on riboflavin production

by E. ashbyii (5 day old culture).

Amount of soybean residue added Riboflavin production

into 50 ml of whey (g) (mg/ml)

0 0.080

1 0.115

5 0.411

7 0.920

10 0.480

15 0.400

Table 4. Effect of phosphate on riboflavin production by E.
ashbyii (5 day old culture)

KH2POQ Riboflavin production
(mg/ml) (mg/ml.)
0 0.095
0.5 0.117
1.5 0.207
5.0 0.263
15.0 0.154
50.0 0.151
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Table 5. Effect of soybean residue on cellulase production by

S. cellulophilum (5 day old culture)

—

Amount of soybean residue added Cellulase production
into 50 ml of whey (g) (unit/ml)
0 0.78
1 1.04
3 1.13
5 1.28
7 1.24
10 1.06

15 1.01
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UTILIZATION OF PIGEONPEA SEED AS PIG FEED
AND ITS POTENTIAL IN THAILAND

Theera Visitpanich
Department of Animal Husbandry
Faculty of Agriculture, Chiang Mai University

Chiang Mai 50002

SUMMARY : Pigeonpea seeds contain approximately
20% of crude protein and 3609 kg cal digestible energy/kg. (air-
dry basis). In Thailand, the benefits of adding pigeonpea seed
tc the traditional diet of native pigs raised by the hilltribe
people of Northern Thailand have been reported. It is recom-
mended that boiled pigeonpea seeds should be added to the diet

at a daily rate of 1% of body weight.

In Australia, diets containing 30% pigeonpea meal pro-
duced lower growth rate and feed conversion efficiency in pigs
than those on rations containing soybean meal, while there was
no detrimental effects in chicks. The inferior protein quality
of pigeonpea meal appeared to be due to the presence of anti-
nutritional factors in the seed, possibly trypsin-inhibitors
(26.0 untis/mg) and tannins (0.43 mg/g). However, heat treatment
can improve its protein quality. The performances of pig fed on

. R sl o
diets based on heat-trezted pigeonpea (autoclaved at 110 C for
g



15 minutes) and soybean meal were similar in all parameters.
Further treatment with alkali (0.8 N. NaOH) in combination with
various autoclaving temperatures had no additional effect as

determired in rats.

It can be concluded that pigeonpea seeds are suitable as
protein and energy sources for animal. However, the potential
for using in commercial animal feed in Thailand depends on its

yield and price comparing to other feeds.

A3INEA ¢ AR wesTTUsHuds snn: 20% wasvdwivouls
sz 3009 an.umaat/nn. undnuis ludssinAinudisausaun ot -
pruozmmnszanan 30 wan PauUsuUs 1AaaIWED 10T ENSATIULTIGY (570N auAN
sunarvlrdut fenlasou) 188 Taunasiasuludnst 1 wosidun vonlwindano
Fu douEns LBLVTRR warfius=AnSawnnsidovnsAfge  uoodims 1Ay wams
neao AU INE I e vt olddans o Susanasluoami s dnavissfu 30%  ue'lu
ansazvinlugns LafuLBuingnas anvmgifosaandnsouiiantvdu ua: m¥o ans
wniCuffiopTuudnds wadnmnSatunsounlelnisunisidalnusoufimnzan 1du
galumionanudufignmgd 11 . 1Buiaan 15 uaf vinlwarsfepnritanu 1O
HRIMARAINI 10 M TEa Iz Lo s a4 L LU im AugoanIntia L uBos uRlum sneaun
USUUT 1amn e s TUs fueas Ludntauzuo s deanidneosnmndaivios Tauntsudiu
dnsazatveis (0.8 N. NaOH) soudumisidraasusouluszaumis 9 13ua7snsn
Yruusuly sann o TUs i PBuIUSN Tunt snaRaafuuy A dululAvoanns
Idthassues (Tuoiuisdn s s @ ind Iny Suoytvuaulnuassameosdauzuas (flo

LUS UL L AuuAUEMA L TUs BuBu o

ATU7

77

daszus: (Cajanus cajan; Pigeonpea) 1Ouid (Auithmu) 99

. ' ' A i ! ' ~
wRsPlgniuunsvatvluanedszind TautanisdszinAdul v Jrulndwmzuarle



~J
an

f4 929 gosuTuinmsuBniistan (FAQ 1972) 1Runisdgnionsuasfamyivinng
;! £ = Y = . a o a .’ < S

LR N HARUN T LU sANLUHEAN UL ROIATNLNAAT 2HNI BN ST R R L T

wasfAuAINI 4071111 s @S uARs aasuBA rufe L duidmiua sl eAddautia JRavug

na s adansuas TUUan e L BRI ULAASATS ¢ 9871aN TR v = 3L YRR S LAY
en Yo b ~ S S
AsnUIUILRANYIYIAS 1dd s uo s Tu Juds = Tudu L st Ay Trun s g duams

ann
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Ludnfdas pado TeuLanwiznandatufos (Soybean meal) ds1 Jundnuait . ulla
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a1 sARTWNUNI NG 1 rBos  (FownUamani s g1 ALAAULAS aﬂmununqsuan Jad
ususeh i Oufdns =D adagndunutaAloinasneaosd B ldiduonvsdnl sauau
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osAUsenoun s LAflwo s isdedanzuer (Avevug UQ 50)  1faiusuu
outunindaivBosuardaBaf (Chickpea) Aosdruwuglaun anuwugtBolusa

(CPI 56296-b) uazduvugiBolugs (CPI 61277) wdmelalumisnefi 1

AN s1eas L ivlaandaurue sHUSANTUs By s 25 0w 4617 (20.4%)
Tauavn =i foLUsuu L fioutiunanda cuBios (43.6%) s2smsUSuneoensnoN Ty
Axdu Mo lafu (Lysine) uwazismlsiofiu (Methionine) fisfanan  &wsu
AAIWE DS TUs ML HoRansenannuiunwoansnofTufidd sz ifiulnan Ludnda
nrusrfinany o fulndefignsspadetaudalu Ao SUSsnnwoens nafi Tyl adumou
91484 umfiiamls Tofutdanu (Cystine) e iOunsnofiungafiin metu (Sul-
phur amino acid) Auntwivmvihu (Tryptophan) mowwnssin Tmunsmaﬂiunéu
ﬁﬁﬁwu:ﬁuaztﬁunﬁnaﬁﬁuﬁﬁnwﬁmua:dﬁﬁmnﬂsta?mtﬁuimtﬁuéﬁﬁbusn (First

limiting aminc acid)

LU DO IWAS 04 RINNIsnAAoaMuans yu Visitpanich et al.
(1985a) wuan ﬁau:ua:ﬁwﬁquudauiﬁ‘(Digestible energy content) =
3609 nn.ummo¥/nn. AnatAusduninds iufos (3632 NN.UARDY /NN. ) uaxd
WAL UAUDU AR N9 1 L HBASAAREATS I 5 L SUI&RIA& Wun a8him Ly 81280
(2441 nn.uAR0SY /NN.) BI9UNSIAD (3035 nn.wAR§ /fn.)  ©79wWne (3441
an.uwARa¥/nn. ) Anfsiueiuiny Batterham et al. (1920) Fauadns v
27400871 L Tuunas TUsBuuan ﬁqu:ua:ddtﬁuuwéaaﬁwﬁswﬁaéﬁuﬁ&uaqanfﬁvu

uNazfiiUos tdumd wiwoys 1 (1. 4%)



Table 1: Chemical compositi

chickpea and pigeonpea meals

(%,

on

w/w, air-day basis) of soybean
(Visitpanich et al. 1985a)

m—
Sovbean Chickpea Chickpea Pigeonpe;
meal CFI CPI :
56286-1 61277
Dry“matter 91.0 91.8 91.3 88.3
Crude protein 43.6 23.5 22.5 20 .4
Gross energy (Kcal/Kg) n.a.? 4u69.3 4373.7 4158.6
Digestible energy (Kcal/Kg) n.a.A 3871.8 3561.1 3608.9
Metabolizable energy (Kcal/Kg) n.a.® 3656.7 3417.7 3393.8
Crude fibre S.u 3.3 10.0 7.5
Acid-detergent fibre 8.5 6.3 14.8 9.3
Neutral-detergent fibre 8.4 11.3 19.1 13.7
Hemicellulose -0.1B 5.0 4.3 L.y
Ether extract 2.7 4.5 3.7 1.4
Ash 7.8 3.6 3.8 L.3
Tannin 0.33 0.57 0.69 0.43
Trypsin-inhibitor activity
(units mg-1) 2.6 14,0 10.0 26.0
Essential amino acids
Lysine 2.88 1.42 1.24 1.18
Methionine 0.52 0.19 0.16 0.16
Cystine 0.35 0.16 0.23 0.35
Threonine 1.7¢ 0.82 0.79 0.80
Tryptophan 0.ut5 0.1%5 0.15 0.15
Isoleucine 2.18 0.98 0.92 0.78
Leucine 3.27 1.65 1.53 1.45
Histidine 1.22 0.61 0.52 0.67
Phenylalanine 2.1y 1.26 1.13 1.71
Tyrosine 1.74 0.63 0.50 0.55
Valine 2.35 0.98 0.88 0.84
n.a., not analysed.
B The negative value may be due to variability associated with the

ADF and NDF analyses.
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& msudavnt Yosdnsie wtoan st dumanoniuni s 1dus s Tudinossig
o1vns (Anti-nutritional factor) fu danzuesifdomn L dui Buaffuluiada
audu q 1Tudauunn Ipufian seuiianswiu  (Trypsin-inhibitor) ay 26
witu/un.  degsnandunandaiuBos (2.6 wdau/an.) wafisnanfifioyiuisde
fr iBosdusnn  (Uszunm 80 wwau/an.)  wonainidsfansoudalalimswdu
(Chymotrypsin-inhibitor) dJszum b vou/un. (Jambunathan and
Sing 1981) FiansFananafias 1 Judrdaeananasyiwvmnflgo s wouninwdu uas
1aTanSydu vivludmivouiustiulanovas saamavi 1 Ivduoousuudia wastfians
@mtﬁunsmaﬂiuﬁdﬂLﬁuTmuLawﬁ:néuﬁﬁﬁwuzﬁu g1 Avlugiinvoufipnduoonun
NN UNR Lﬁuﬁﬁngsuuﬁuﬁﬁiﬁﬁmiﬂinnﬁ?;a%m;ﬁuimw?aiadﬁaq (Liener

1976; Yen et al. 1577)

adﬂalfﬁmﬂuﬁmiuﬁa:ﬂiﬂﬁﬁﬂaﬂuawuﬁ?niunﬂ7ﬁﬁuﬂﬂuﬁaaﬂ7ﬁww1nﬁ
upnEnete HaounsLdu ﬁqunﬁmfnﬁuatﬁbqaziﬁﬁﬂmwﬂt?ﬁaéﬁ?ﬁUWQnﬁhﬂﬂﬁh
LuonATudRnins s ini = LAU2 A271ATH1 5 0IUNT SAINNIUAN sTws 2M214dns In
uazvy AupnAefu  (Yen et al. 1977) us L Juignaifan sewaniddulvagn
yinanulesny Taunaslonanssoufiivnnzan (Elias et al. 19763 Geervani

1981; Visitpanich et al. 1985b)

uanaﬂnéﬂsﬁséaqﬁeﬁqnéﬂiuﬁﬁ LuBndanzuasdafidtsunutu (Tan-
nin) ufiomA21URongosindn dsunazfioguoy (0.43 un/nsu) WAAN T uNuiu
éﬂuqinﬁ11ﬁhﬁ7ta§@tﬁuinuaaﬁh5 (1) ginwtotnasle  Teunisdudenis
y1erueos Dulduos lueisd  (Amylase) uaziuséiiolafm (Proteolytic)

Beichert et al. (1980) Faiunauiona L Judamavi T lveean lum sa i s
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M5 19daszuas 100w 51 Aua Infanuiunda 1V daulusod tas L Au Springhall
et al. (1974) uwadmsWidwin (udedanzuezdtnnsnidudtiuorm s inlats
30% Tﬂuiﬁéwuﬁsnta?mthu?n1ﬁhxﬂuuLﬁﬁﬁbtdaﬂﬂbﬂwﬂsu1n73ﬁuﬁﬁnﬁnﬁo-
(R2IUAED1 2 Trm L Tumdn

amfuludnsfisnruswainduiBu (Sharda et al. 1976) 1 iudin
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:201.7 nu/f/du anadu) wasnasledinrussanfisiudnt dAfuazdiuivgng

LasuLBuialadna N s g1 ndndumanals (Phaseolus vulgaris) ueau. 84

wamenalunan? 1 (Falvey ard Visitpanich 1980Db) Teunisiasudauzuas
asluomn suanudnst 1% soswlwindanadu arduiudnsiasulBuinfuass
Us:ﬁn%nﬂw1unﬁsiﬂaqwﬂs1ﬁﬁﬁémLﬁﬁ;ﬂ?yutﬁuuﬂbnﬁsLé?u%uﬁmsﬂ 2 uaz 3%

(Falvey et al. 1981)
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DEVELOPING MINICOLUMN METHOD FOR AFLATOXIN ANALYSIS

Pairote Wiriyacharee
Department of Food Science Technology
Faculty of Agriculture, Chiang Mai University

Chiang Mai 50002

SUMMARY : Until now, an improved minicolumn method
for aflatoxin analysis has been developed. The purpose of this
work is to find an acceptable methed that can screen a wide range
of commodities. Preliminary purification of extract is necessary
to remove the major portion of some interfering substances. The
method must be more rapid and simple to be employed and be
practical for field or in-plant application. It belongs to pro-
cedure which requires cnly plastic and glass tubes that reduces
& lot cof maintanance. In certain steps of analysis the use of
some suitable chemicals also lessens potential toxicity in the

laboratory, as well as environmental polution.
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Tabie 1. Comparison of aflatoxin contents in five peanut sam-

pPles between those cbtained by minicolumn method and

TLC (Holaday 1968)

Peanut MCC TLC
(ppb.) (ppb.)

1 100-158 119

2 <30 22

3 60-100 75

4 >130 180

5 30-60 43
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Figure 1. Diagram of column developed by Holaday (1975) and

Velasco (1872)
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Takl'e 2. Minicolumn results on a number of spiked samples

(Holaday 1975).

Amount of Minicolumn
Sample identification :gig;fxggb. ana;g;%s,
Peanut meal A lieg. Neg.
Peanut meal B 15 8-16
Peanut meal C 20 8-16
Peanut butter A 20 8-16
Peanut butter B 15 8-16
Peanut butter C Neg. Neg.
Corn A 15 8-1€
Corn B 30 1€-32
Corn C Neg. Neg.
Rice A Neg. Neg.
Rice B 8 48
Rice C 1.5 8-16
Cottonseed meal A 20 8-1€
Cottonseed meal B 15 8-16
Cottonseed meal C Neg. Neg.
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THE COMING CONFLICT IN THE UPLANDS : THE CASE OF
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SUMMARY : In the highlands of the upper north
region of Thailand, several ethnic minorities practice shifting
cultivation. Land is communally owned; the village leader dis-
tributes farm land according to need. In the lowlands, ethnic
Thai farmers practice settled agriculture and have a government
run system cof individual land ownership. The uplands, the until
recently sparsely populated area between the highlands and the
lowlands, has traditicnally acted as a natural buffer between

the two groups.

Lack of sufficient arable land in both the highlands
and lowlands caused by a combination of immigration and natural
population growth is rapidly fercing the two groups into closer
contact: the hilltribes are moving down into the uplands seeking

new agricultural areas while ethnic Thais zre moving up into
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the same uplands for the same reason. If these two farming
systems and land tenure systems meet too abruptly, conflict in
the uplands is likely to result unless steps are taken to avoid

it

Reduction of the potential conflict in the uplands can
be accomplished by increasing the time available for the two
groups to adjust to each other by increasing the possible upland
population density. Means to achieve this goal include increa-
sing water availability by tapping underutilized upland water
resources, by allowing farming in selected forest upland areas
where illegal encroachment cannot be controlled, and by conduc-

ting research on improving upland farming.
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Table 1. Demographic characteristics of the Upper North,

Northern Region and Thailand.

Upper North Northern Region Thailand

—

Total population 4,911,600 9,838,300 47,u430,0004

Population density per 47 57 92
square kilometer

Average annual income 10,606 11,278 16,554
per person (baht)

o

4

-

3
L4

Source : 1) Total population, population density (Office of

Agricultural Economics 1983)

2) Income (Bank of Thailand 1984)
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Table 2. Classification of Land Area in the Upper North of
Thailand.
Area Total area in % of total
Classification rai area
Lowland 5,852,372.05 8.91
Upland 19,645,841.53 29.91
Highland 40,184 ,977.u1 61.18
Total 65,683,190.99 100.00

Source : National Economic and Social Development Board 1979.
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NEW STRATEGIES IN RURAL EXTENSION AND DEVELOPMENT

Paiboon Suthasupa
Department of Agricultural Extension
Faculty of Agriculture, Chiang Mai University

Chiang Mai 50002

SUMMARY : In the past, an extension worker or a
rural development worker used to solve only the problem of phy-
sical symptoms rather than structural causes of rural develop-
ment. World Bank itself is also tackling only physical symptoms
and could cover only 10 per cent of total population. The majo-
rity of the population are unable to receive the benefit from
the development process. Therefore, the poverty still exists or

even becomes worsen than before.
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