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Table 1 Composition of arabica and robusta coffee.

Component Arabica Robusta
green bean roasted bean green bean roasted bean

Moisture 5.0 -13.0 1.0 -3.0 5.0-13.0 1.0 -3.0
Alkaloids

Caffeine 08-14 1.0 -1.6 . L7-40 12-26

Triconellin 06 -1.2 0.1-12 03-09 0.1-02
Carbohydrates 55.0 -655 16.2 -375 40.0 -55.5 16.2 -37.5

Soluble 6.0 -12.5 6.2 -16.5 6.0 -125 6.2 -16.5

Insoluble 34.0 -53.0 10.0 -21.0 34.0 -353.0 10.0 -21.0
Acids 8.0 -11.0 12-71 9.0 -14.0 1.2 -7.1

Chlorogenic 7.0 -9.0 0.2-35 7.0 -12.0 02-35

Aliphatic 1.0-3.0 1.B -4.6 1.0 -2.0 1.8 -46
Proteins & amino acids 9.0 -13.0 13.0 -15.0 9.0 -13.0 13.0 - 15.0
Fats 15.0 -18.0 155 -200 8.0 -12.0 85 -135
Ash 3.0 -54 35-6.0 3.0-54 35-6.0

#1171 - Viani, Rinantonio. 1985.
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Figure 2 Natural effervescence decaffeination (Sims, 1990).
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Table 2 Permitted caffeine content in

decaffeinated produéts (Instant

coffee).
Country Percentage of caffeine content
(maximun)
European Community 0.3
Kenya 0.3
Sweden 0.15
Switzerland 04

fian : Clarke, 1988,
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Comparison between 2 Types of Media on Growth and

Development of Arabica Coffee Leaf Tissue

Wis Ingawin”
Nithi Thaisantad”

Abstract : Leaf explants of Populacao 5 arabica coffee were cultured on 2 types of media namely: Sondahl and Sharp
(1977) (SS) and Kahia and Owuor (1990) (KO) with some adjustments. Rate of survival, callus production, amount of
callus and embryo production during 50 days, 70 days, 8 months and 16 months were estimated. Explants cultured on KO
medium showed higher rate of survival, amount of proliferating callus and rate of somato embryonic production while SS
medium had lower rate of those aspects but higher deformation of somatic embryos. All survived explants produced calli
on both medium. Supplement of coconut liquid endosperm did not show significant effect on development of somatic

embryos.

UNAAD: msdnassivnsiSeudisuaimuand1awese s 2 wiia 1udemsaniinisves Sondabl
and Sharp (1977) (SS) UAL®INMITAIWATAITYDY Kahia and Owuor (1990) (KO) fimssanas
¢i'amim?tyuaxﬁ'muwmtﬁmﬁﬂ‘lumuﬂﬁuﬁ Populacao 5 WINTANHIAIWUANG 19VBIENTINIT30ATIN
Sasnsadaunade Uhineunadaiiadhe nazdnou Tsnaneuns Teffandimsme@on 5o Tu, 70 u,
8 @ew uaz 16 e Fudmlumudfimnzdsdluems Ko I8nsnssendin Yinmunadauns Tanin
a3 lagandiluamis ss envniems s SniTAndununFidnuaRayng 18nnd dasasins

"Tasamsguiifouaziannnurtuuiige susinyasmans imiinodoFoalni oo adslui 50200
"Hightand Coffee Research and Development Centre, Faculty of Agriculture, Chiangmai University, Chiangmai 50200, Thailand
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Table 1 Rate of survival and developement of Populacao 5 coffee leaf explants cultured

on 2 types of media.
Medium" Number of explants Amount Number of
total  survived” % callus  callus/surv. of callus” embryos embr/surv.
_ " 50 days
§s1 85 38 4.7 38 1 1.57 0
KO1 74 48 64.86 48 1 247 0 0
70 days
§82 38 31 3647 31 1 1.80
KO2 48 46 62.16 46 1 291 0 0
8 months _ ) _
8§82+ 16 16 3721 16 1 1.93 i 7 0.44
S82- 13 13 30.95 13 1 215 7 0.54
KO3+ 23 23 6216 23 1 (1.25* 23 1.00
K8 25 18 48.65 18 1 (5.93)" 40 2.22
16 months
§82+ 16 1 233 1 1 - 2.00 10 10.00
s 13 6 429 6 1 1.92 53 8.83
KO3+ 23 3 8.11 3 1 (5.23)" 2 30.00
K3 18 1 2.70 1 1 (8.42)" 66 66.00
Remarks " = existence of coconut liquid endosperm, where + with and - without

= excluding contaminated and oxidationed explants
= average based on scoring 1-4

= average volume of calli in cm, x cm. x cm,
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Figure 1 50-day development of Populacao 5 coffee leaf explants; on S8 (above)
and on KO (below) medium. B =1 cm.
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Figure 2 Different stages of development from calli of Populacae 5 leaf explants cultured on; SS
(above, left) and KO (below, left) medinm. Some white, rod-shaped: somatic embryos
can be seen on medium surface. Embryoid fermaiition (above, right) indicated
formation of embryos; and plantlets (below, right) occurred after 20 months.

Bar=1cm.
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Table 2 Survival and development of embryos from Populacao 5 coffee leaf explants on rooting

medium at 20-month culture.

Medium" No. explants Number of Proliferation
survived embryoids”  embryos” plantlets’  deform* /explant*
SS+ 1 0 0 0 0 0.00
Ss- 6 0 0 o4 22 10.66
KO3+ 3 15 40 10 2 21.66
KO3- 1 0 p] 71 2 30.00
Remarks "= existence of coconut liquid endosperm in the medium; + with, - without

¥ = developed group of calli appeared in round shape

¥= somatic embryos appeared in rod shape and a pair of leaf primodia

“= distinct small plants with leaves and roots -
¥ .= deformed somatic embryos, i.c. fanned leaves, swelling or distort stem
“= number of embryoids, embryos and plantlets

Leaf explant Callus tissue Globular Torpedo
embryoids stage

Somatic
Full-grown coffee tlet
seedling Plan ‘ embryo

Figure 3 Stages of development from leaf culture of coffee.
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Soil Survey for Land Resource Management for

Agriculture and Forestry in Small Watershed

=

gaa uz9A” Ind Tuned” auen nasanie”
1137 owaAiny ¥ uay vegal fiwndaga ”
Dusit Manajuti” Jitti Pinthong” Thanom Klodpeng”

Niwat Anongrak” and Chaiyawoot Nimmalungkool”

Abstract : Soil surveys at Wat Chan and Kae Noi Watersheds, Chiang Mai province were carried out during April
1992 to April 1994. The semi-detailed reconnaissance scale 1:15,000 was applied in which air photo-interpretation and
field observations (free surveys) were made by the surveyors. Soil characteristics were studied and classified from
order to family levels. From the soil survey results, it was found 6 mapping units (great group/and associations of great
group) at Wat Chan and 5 mapping units at Kae Noi watersheds. These soils can be classified in 3 orders, 6 suborders,
and 8 great groups. Merphological features of soil observed in the field at all localities are not largely different, weathering
in situ from various rocks, generally deep to very deep and well drained soils (except those in the valley bottom which
have imperfectly drained). Upper soil horizons are sandy loam to clay, dark grayish brown to dark reddish brown, lower
soil horizons are sandy clay loam to clay, dark brown to red. Most of the soils under investigations have a medium
fertility status. Due to its topography, slope is the major limitation for permanent agricutural land used. It should be
conserved as watershed areas and forestry resources. With conservation techniques, permanent agriculture could be

established sucessfully on the slope lower than 35%.

" daigRmaniuazeyinumand auznvasmans uninedadodlua Fealua 50200
v Department of Soil Science and Conservation, Faculty of Agriéu{rure, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Soil classification for Wat Chan and Kae Noi Watersheds.

Profile No. Soil Taxonomy FAO-UNESCO National Soil

1992 1998 Classification System
Wat Chan
Wi Fine, mixed, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W2 Fine, mixed, thermic, Typic Palehumuits Haplic Alisols Reddish Brown Lateritic Soils
w3 Fine, mixed, thermic, Ustic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W4 Fine-loamy, mixed, thermic, Ustic Haplohumults Haplic Alisols Reddish Brown Lateritic Soils
W5 Fine, mixed, thermic, Typic Haplustuits Haplic Alisols Reddish Brown Lateritic Soils
Wo Fine, mixed, thermic, Typic Haplustults Haplic Alisols Reddish Brown Lateritic Soils
W=7 Fine, mixed, thermic, Typic Fluvaquents Eutric Fluvisols Alluvial Soils
W8 Fine-loamy, mixed, thermic, Ustic Plachumults Haplic Alisols Reddish Brown Lateritic Soils
w9 Fine, mixed, thermic, Type Haplustuits Haplic Alisols Reddish Brown Lateritic Soils
W-10 Fine-loamy, mixed, thermic, Typic Endoaquepts Gleyic Cambisols  Humic Gley Soils
W-11 Very ﬁne, kaolinitic, thermie, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-12 Fine, kaolinitic, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-13 Fine, mixed, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-14 Fine, mixed, thermic, Typic Palehumults Haplic Alisels Reddish Brown Lateritic Soils
W-15 Fine, kaolinitic, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
W-16 Fine, mixed, thermic, Typic Palehumuits Haplic Alisols Reddish Brown Lateritic Soils
W-17 Fine, mixed, thermic, Typic Palehumults Haplic Alisols Reddish Brown Lateritic Soils
Kae Noj
Kl Very fine, mixed, thermie, Ustic Palehumults Humic Alisols Reddish Brown Lateritic Soils
K2 Fine-loamy, mixed, thermic, Typic Endoaquepts Dystric Gleysols Alluvial Soils
K3 Fine, mixed, thermic, Ustic Palehumults Humic Alisols Reddish Brown Lateritic Soils
K4 Very fine, mixed, thermic, Ustic Palehumults Humic Alisols Reddish Brown Lateritic Soils
K5 Fine, kaolinitic, thermic, Typic Haplohumults Humic Alisols Reddish Brown Lateritic Soils
K6 Fine, mixed, thermic,Typic Haplohumults Humic Alisols Reddish Brown Lateritic Soils
K7 Fine-loamy, mixed, thermic, Typic Haplustults Humic Alisols Reddish Brown Lateritic Soils
K8 Very fine, mixed, thermic, Dystric Ustochrepts Dystric Cambisols Brown Forest Soils
K9 Fine, mixed, thermic, Typic Haplustults Humic Alisols Reddish Brown Lateritic Soils
K-10 Fine, mixed, thermic, Typic Haplustults Humic Alisols Reddish Brown Lateritic Soils
K11 Very fine, mixed, thermic, Ustic Palehumuits Humic Alisols Reddish Brown Lateritic Soils
K-12 Very fine, mixed, thermic, Ustic Palehumulits Humic Alisols Reddish Brown Lateritic Soils
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Figure 2 Semi-detailed reconnaissance soil map of Wat Chan Watershed (W-1).
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Semi-detailed reconnaissance Soil Map of Kae Noi Watershed (K - 1)
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Figure 3 Semi-detailed reconnaissance soil map of Kae Noi Watershed (K-1).
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Table 2 Summation of soil fertility evaluation at Wat Chan and Kae Noi Watersheds.

Physical properties " Chemical properties " Fertility”
Profile no. Great group gy Soil Water OM. P K  Ca Mg  CEC
texture structure holding
capacity (%) (ppm) (ppm) & me/100g -

Wat
WA Palehumults M M w H(3)
W2  Palehumults M M M H(3)
W3 Palehumults M M M H(3)
W4  Haplohumults M M M H(3)
W5 Haplustults M M M H(3)
W6 Haplustults M M M H(3)
W Fluvaquents M M w H(3)
W8  Haplohumults M M M H(3)
W9  Palehumults M M M H(3)
W-10 Endoaquepts M M M H(3)
W-i1  Palehumults M M W H(3)
W-12  Palehumults M M w H(3)
W-13  Paleudults M M M H(3)
W-14  Haplustuits M M M H(3)
W-15  Palehumults M M w H(3)
W-i6  Paleustuits M M M H(3)
W-17  Haplohumults M M w L(1)

L) M@ LD M(2) H(3) H(3)
M(2) H@) M) M(2) H(3) H(3)
L(1) M@ L) M(2) H(3) H(3)
H@3) HE3) MQ2) H(3) H@3) H(3)
L(1) HG L M(2) H(3) H(3)
M(2) HQ) L(D) M(2) H(3) H(3)
L() LD L) H(3) H(3) H(3)
Ly L L(1) L(1) H(3) H(3)
L(1) H@ L(1) M(2) H(3) H(3)
LD L L(1) H3) H(3) H(3)
L) L L(1) H(3) H(3) H(3)
L M@ L) M(2) H(3) H(3)
H(3) H(3) MQ2 L(1) H3) H(3)
L(1) M(2) L(1) L(1) M(2) M(2)
H@E) L) L(1) H(3) H(3) M(2)
L(1) LD L(1) L(1) H(3) M(2)
L(1) LD L(1) L(1) L(1) L(8)
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Table 2 Summation of soil fertility evaluation at Wat Chan and Kae Noi watersheds.

(Continue)
Physical properties " : Chemical properties Fertility”
Profile mo. Greatgroup gy Soil  Water OM. P K Ca Mg CEC  status
texture structure holding
capacity (%)  (ppm) _(ppm) o ME/100G oomerineD
Kae Noi
ki Palehumults M M M H(3) L) H3) H(3) H(3) H(3) H(16)
K2  Endoaquepts M M M H(3) L)  HE L) M(2) H(3)  M(13)
K3 - Palehumults M M M H(3) HA) HE) L(1) L(1} H(3) M(14)
K4 Palehumults M M M HG) HG) HE3)  M(Q) H(3) H(3) HUT)
K5  Haplohumults M M M HG3) L) HG) M@ M@  HG)  M(14)
K6  Haplohumults M M M “H@) L) M@ L) M(2) H3)  M(12)
K7  Haplustults M M M H(3) HE)  HQ3) L(1) L(1) HG)  M(l4)
K8  Ustochrepts M M M M2 L) H@ L L(1) HG) MO
K9  Haplohumults M M M M(2) L) M2 M2 M(2) H(3) M(12)
K10  Haplustults M M M L() L)  HB) L) M(2) M(2)  M(10)
K11 Palehumults M M w H3) L) HG L H(3) H(3)  M(14)
K12  Palehumults M M w H3) M2 HG@ M@ H(3) HQ3) H(16)

YP=Poor, M= Moderate, W = Well
¥L=Low (Mark = 1), M = Moderate (Mark = 2), H = High (Mark = 3)
mark total = 8 or less = low fertility, 9-15 = moderate fertility, >15 = high fertility
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Table 3 Land suitability for agriculture at Wat Chan and Kae Noi Watersheds.

Profile no. Great group Slope Depth Land suitability classification
(%) (em.) P N F L

W an .
W1 Palehumults 30 >150 4t 3t 2t 3t
w2 Palehumults 22 >150 4t 3t 2t 3t
w3 Palehurmults 22 >150 4t 3t 2t 3t
W+ Haplohumuits 50 >150 4t 4t 3t 4t
W5 Haplustults 60 =150 4t 4t 4t 4t
W6 Haplustults 60 >150 4t 4t 4t 4t
w7 Fluvaquents 2 >150 B 2d 3d 3d
W8 Haplohumults 55 >150 4t~ 4t 4t 4t
w9 Palehumults 16 >150 4t 3t 2t 3t
W-i0 Endoaquepts 2 >156 3t 2t 2t 2t
WAl Palehumults 25 >150 4t 3t 2t 3t
W-12 Palehumults 17 >150 3t 2t 2t 2t
Ww-13 Paleuduits 10 >150 . 3t 2t 2t 2t
W4 Haplustults 45 >150 4t 4t 3t 4t
W-15 Palehumults 8 >150 3t 2t 2t 2t
W-16 Paleustults 10 >150 3t 2t 2t 2t
W-17 Haplohumults 20 50-100 4t 3t 2t 3t

Kae Noi
Kl Palehumults a8 >150 4t 3t 3t 3t
K2 Endoaquepts 2 >150 1 2d 2d 2d
K3 Palehumuits 10 >150 3t 2t 2t 2t
K4 Palehumults 31 >150 4t 3t 2t 3t
K5 Haplohumults 48 100-150 4t 4t 3t 3t
K6 Haplohumults 68 100-150 4t 4t 3t 3t
K7 Haplustults 35 100-150 4 - 4t 4t 4t
K8 Ustochrepts 48 100-150 4t 4t 3t 4t
K9 Haplohumults 32 100-150 4t 3t 2t 3t
K10 Haplustults 60 >150 4t 4t 4t 4t
K11 Palehumults 23 >150 4t 3t 2t 2t
K12 Palehumults 46 >150 4t 4t 3t 4t

P =Paddy N =Upland crops F = Tree crops L = Permanent pasture
= very well suited, 2 well suited, 3 = moderately suited, 4 = poorly suited
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Appendiz I Soil physical and chemical analysis.

Particle size distribution

Chemical properties

Profile no.  Horizon Sand Sit  Clay pH OM. P K Ca Mg  CEC
(%) %) (% Ll
“,0 (%) ppm 46...................... me/100g  -ommmee
Wat Chan

Wi A 34.4 328 328 51 82 55 780 13 2.1 23.6
B 244 22 540 48 17 20 117 0.4 0.5 13.6

wa A 243 453 304 54 60 160 1560 5.1 3.8 274
B 17.0 286 544 53 16 15 546 0.5 0.9 15.6

w3 A 345 239 416 49 64 65 708 1.8 22 24.6
B 23.9 161 600 51 09 15 - 195 0.3 0.3 25

w4 A 45.6 344 200 50 65 420 1950 6.9 6.6 29.7
B 40.9 319 272 46 18 20 780 13 23 2.6

WS A 245 4.1 344 44 60 90 1170 13 1.3 28.8
B 173 319 448 39 07 20 1.8 0.6 0.4 25.9

Wé A 19.4 422 384 45 66 120 1287 2.5 1.7 30.1
B 15.7 340 503 40 08 25 213 0.6 0.4 327

wa A 126 434 440 42 85 15 390 1.0 42 19.2
B 22 488 560 S0 67 45 195 15 6.1 14.2

wa A 54.1 21 248 45 40 80 156 13 11 244
B 46.0 188 352 42 19 3.0 18 0.6 1.2 19.7

wo A 29.4 346 360 41 49 25 939 0.9 12 253
B 222 314 464 43 26 20 /8 0.6 0.8 39.4

W10 A 40.2 366 232 42 38 25 546 4.1 32 312
B 40.2 350 248 S50 20 15 390 31 2.9 25.8

WAl A 24.5 251 504 58 33 85 507 3.8 6.1 19.5
B 13.9 181 680 56 07 10 312 0.5 0.7 18.7

w2 A 228 356 416 49 60 50 780 1.3 1.9 24.6
B 16.0 256 584 53 15 10 234 0.6 0.8 12.5

W3 A 48.7 305 208 53 45 700 3120 51 1.0 17.0
B 4.7 203 360 57 1.6 290 1950 1.3 0.4 14.1

W-id A 54.0 204 256 S6 44 60 T80 0.6 0.8 12.6
B 223 153 624 60 LI L0 507 0.6 15 210

WIS A 40.6 314 280 52 34 425 429 2.8 6.5 16.3
B 33.9 205 456 S8 19 25 156 0.3 0.9 9.1

Wi6 A 30.0 260 440 48 64 85 429 0.6 0.9 153
B 215 201 S84 52 14 15 234 0.6 0.5 28.6

W17 A 28.6 426 88 46 11 65 312 0.7 0.4 20.7
B 26.1 331 408 51 13 15 117 0.6 0.5 16.4
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Field Evaluation of Pyrimidifen for Controlling of The

African Red Mite, Eutetranychus africanus (Tucker),

on Tangerines in Chiang Mai

Prachaval Sukumalanand”, Sawai Buranapanichpan”,
Jiraporn Tayutivutikul”, Chumporn Tepsuwan”,

Sanit Ratanabhumma”, Rapeepong Kasetsoontorn” and Yaowaluk Chanbang”

Abstract : The field evaluations of pyrimidifen (Miteclean®) for controlling of the African red mite, Eutetranychus
africanus (Tucker), on tangerine, Citrus reticulata cv. “Sai Nam Pueng”, compared with some selected acaricides were
conducted at the tangerine orchard of Chiang Mai Thanathon, Co., Ltd., Fang District, Chiang Mai Province. Pyrimidifen
at the rates of 10 and 20 ml per 20 liters of water and abamectin at the rate of 20 ml per 20 liters of water were the most
efficacious in controlling £. africanus and their persistency were 14-21 days while amitraz and propargite both at the

rates of 30 ml per 20 liters of water exhibited the second level of efficacy and their persistency were shorten to 7 days.

Index words : pyrimidifen, Eutetranychus africanus, tangerine, african red mite

¥ Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Introduction

Mandarin orange or tangerine (Citrus
reticulata Blanco) is a high-value commodity with
high nutritional value and considered as one of
the high-return economic crops in Thailand.
Apparently, tangerine orchard is able to establish
quite well in all regions of Thailand. DOAE
(1998) revealed a total tangerine-growing areas in
1995 growing season in Thailand was 264,039 rais
(42,246.24 ha) providing an average yield of 3,404
kg/rai (21,275 kg/ha) for local consumption and
export produced the incomes valued exceed 10
million Baht. Extensive expanding of tangerine
cultivated areas at present were obviously
developed in the northern region in accordance
with the commensurate climatic and soil
conditions providing a higher yield of 4,415 kg/
rai (27,593.75 kg/ha).

tangerine, on the average, produced rather poor

Nevertheless, Thai

production both in terms of quantity and quality.
This was probably due to the pest complex,
especially the citrus mites, being one of the chief
limiting factor. Charanasri et al. (1988) listed a
total of 10 mites species attacked tangerine of
which African red mite, Eutetranychus africanus
(Tucker), is the most destructive one. This mite
has been considered as a major pest of the
tangerine orchards throughout the country. Both
nymphs and adults prefer to extract the sap from
the upper surface of the foliages producing tiny
gray and silvery spots. As the damage is severe,

the leaves become totally silvery due to most of
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the chlorophyll is deleterious, hence, the normal
photosynthetic process of the plant are greatly
inhibited (Charanasri, 1992)

In successful management of the citrus
mites, the intensive applications of acaricides are
needed and the hazardous chemical residue
concentrated in the products are harmful to the
consumers, besides the excessive residue also
contaminate to the citrus ecosystem. Only careful
attention with high consideration on acaricide
application should lessen the chemical residue
problems. However, continuous applications of
only single acaricide for a quite extensive period
might promote the citrus mite to develop resistance
to the acaricide (DOA, 1998; Unahawutti et al.
1992). Sirising et al. (1992) summarized the
build-up resistance of the mite pests to previous
recommended acaricides. Recently, Omoto et al.
(1995) reported the citrus rust mite, Phyllocoptruta
oleivora (Ashmead) developed resistance to
dicofol in Florida citrus orchards. Increasing
resistance of the citrus mites to the acaricides had
placed heavy pressure on the citrus growers to
increase the time and rate of acaricide application
and eventually shifted to new acaricide to assure
the effectiveness of the mite management. Thus,
the management cost for the mite pests has

considerably increased.

Pyrimidifen, a new phenoxyethyl amine
compound jointly developed by Ube Industries,
Ltd. and Sankyo Co., Ltd. in Japan, is available

on the foreign market as Miteclean®. This
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Eutetranychus africanus (Tucker), on Tangerines in Chiang Mai

acaricide is proved experimentally by various
countries to exhibit a high level of efficacy against
several species of mite pests at all developmental

stages (Sankyo, no date).

The primary objectives of these
experiments are to determine the efficacy of
pyrimidifen and other recommended acaricides
against the African red mite (E. afticanus) under
citrus orchard ecosystem in Chiang Mai and future
prospect of pyrimidifen as a recent alternative
acaricide for better African red mite management
to assure the high quantity and quality of the
tangerine production and encourage the

sustainable tangerine cultivation in Thailand.
Materials and Methods

In 1997-1999, field evaluations of selected
acaricides were conducted at tangerine orchard
of Chiang Mai Thanathon Co., Ltd., Fang District,
Chiang Mai, Thailand. The experiments were
arranged in a randomized complete block design
with four replications. Each experimental unit
consisted of a single tangerine tree (Citrus
reticulata cv. “Sai Nam Pueng”) at the age of 3.5
years old with means of 2.80 m high and 2.00 m
canopy width. Every other tree were selected from
each row of the experimental plot for a total of 24
trees. The plot was under typical cultural practices
with no pesticide application on any of the

experimental trees.
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Six treatments of selected acaricides were
evaluated under citrus orchard ecosystem for their
efficacy against the African red mite (E. africanus)
as follows:

I. pyrimidifen 4 % SC attherateof2 g
ai/100 liters of water (10 ml/20 liters
of water)

. pyrimidifen 4 % SC at the rate of 4 g
ai/100 liters of water (20 ml/20 liters
of water)

3. abamectin 1.8 % EC (Vertimec®) at

the rate of 20 ml/20 liters of water

amitraz 20 % EC (Mitac®) at the rate
of 30 ml/20 liters of water

5. propargite 20 % EC (Omite-20®) at

the rate of 30 ml/20 liters of water

6. check (untreated)

The experiment was not conducted till
the large mite population reach the appropriate
level. Monitoring on the mite populations were
achieved by randomly selected for a total of 25
citrus leaves per tree (6, 6, 6, and 7 leaves at eye
level were taken from north, east, west, and south
of the tree, respectively) and only the numbers of
female adult mites existed on the upper and lower

surfaces of the assigned leaves were recorded.

All treatments were applied with a
manual compression sprayer (Matabi, model
Merk-7) equipped with single hollow cone nozzle.
Each treatment was mixed with Latron CS-7, a

spreader and binder, at the rate of 3 ml/20 liters
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of water, for better spray distribution with good
coverage on the treated tree and the mite body. A
total of 2 liters of the spray volume of each
treatment was applied as coverage spray on each
experimental tree until run-off. Monitoring on
the numbers of the female adult mites were
scheduled to operate before treatment application
and at 1, 7, 14, 28, 35, and 42 days after
application. However, no further evaluation was
proceeded when the mite populations recorded in
all treatments were demonstrated no statistically
significant difference. Data on mean numbers of
the mite population per leaf by treatments were
collected, the analysis of variance and the mean
separation were performed by the Duncan’s new
multiple range test (DMRT) using the M-STAT

program.

Results and Discussion

The mean numbers of African red mite
(ARM) female adult population per leaf according
to acaricide treatment applications is given in
Table 1. ARM female adult populations before
application did not differ among all treatments,
however, the mite populations in all acaricide
treatments were drastically decreased after 1 day
of application. Tangerine trees treated with
pyrimidifen (10 ml), pyrimidifen (20 ml),
abamectin, and amitraz yielded the same level of
efficacy in reducing the ARM populations, though

they demonstrated significantly more efficacious

in the mite management than propargite treatment.

Table 1 Efficacy test of some acaricides for controlling Eutetranychus africanus (Tucker)

on tangerine at Fang, Chiang Mai, during 19 November to 3 December 1997.

Treatment Dosage Mean number of female mite per leaf

(ml/20 | of water) BA 1 DAA 7 DAA 14 DAA
pyrimidifen 4 % SC 10 5.51 a 0.36 ¢ 3.99b 4.16 a
pyrimidifen 4 % SC 20 478 a 059 ¢ 2.14b 3.02a
abamectin 1.8 % EC 20 491 a 0.09 ¢ 276 b 327 a
amitraz 20 % EC 30 4.61 a 047 ¢ 270 b 4.06 a
propargite 20 % EC 30 5.54 a 243b 3.63b 390 a
untreated - 5.58a 4.64a 7.22a 4.15a

Y Means within the column followed by the same letter are not significantly different at 5 % level by DMRT.

BA = Before application ; DAA = Day after application
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After 7 days of application, the trees
treated with pyrimidifen (20 ml) exhibited the
lowest mite population of 2.14 female adults per
leaf, although there were no statistically significant
difference among the mite populations in all
treated trees. The mite populations in all treatments
were rapidly recovered after 14 days of application
and showed no significant difference among
treatments. The main reason was probably due to
the unexpected occurrence of the rain precipitation
within 2 hours after acaricide application. The
rain might leach some of the acaricide toxicant
away from the leaves and the retained chemical

residue was efficacious for only short duration.

Although the tested results from the first
trial was incomplete we would conclude that all
of the selected acaricides exhibited rapid
knockdown effect, and provided rather quick and
better management of the mite population, their
persistency should extend longer than 7 days after

application under no-rain condition.

Following the first trial, we planned to
duplicate another experiment with the same
arrangement in the succeeding year, nevertheless,
the ARM population remained very low
throughout the 1998 tangerine season. The second
trial could not initiate till April 1999, a new
experimental plot was selected for replacement
since the over-sized tangerine trees in the original

plot were discouraged the treatment assessment.

The second trial outcomes were
After 1 day of

application, all acaricide treatments steadily

demonstrated in Table 2.

exhibited significantly less ARM female adult
than the check,

corresponding with the first experiment.

population untreated
However, amitraz and propargite treatments
displayed no significant difference in reducing the
mite population as the untreated check, after 7 days
of application. Hence, the efficacy of these two

treatments were persisted for only 7 days.

Table 2 Efficacy test of some acaricides for controlling Eutetranychus africanus (Tucker)

on tangerine at Fang, Chiang Mai, during 20 April to 25 May 1999.

Treatment Dosage Mean number of female mite per leaf "
(ml/20 | of water) i 7 14 21 28 35

BA DAA DAA DAA DAA DAA DAA
pyrimidifen 4% SC 10 2.0%9a 0.16 b 0.77be 130 be 148bc 0.65b 021 a
pyrimidifen 4% SC 20 2.80a 0.03b 050c 1.28bc 136¢ 1.20a 0.24 a
abamectin 1.8%EC 20 3.16a 0.05b 0.86bc 0.63¢ 086c 0.23c 0.09 a
amitraz 20% EC 30 351a 044b 1.87 abe 2.62 ab 2.14ab 043bc 0.02a
propargite 20% EC 30 3.20a 041 b 2.18ab 2.96a 232a 067b 0.09a
untreated - 2.61 a 2.10a 302a 2.65ab 2.16 ab 0.72b 0.14a

¥ Means within the column followed by the same letter are not significantly different at 5% % level by DMRT.

BA = Before application ; DAA = Day after application
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Pyrimidifen (at both concentration rates)
and abamectin treatments demonstrated
significantly less mite populations than other
treatments and their effectiveness were extended
to 14 days. Due to several moderate and heavy
rainfalls occurred after 21 days of the treatment
applications, all treatments exhibited extremely
low means ARM population per leaf. The mite
populations continued to diminish and displayed
no significant difference among all treatments

after 35 days of application.

Although the second trial provided
preferable outcomes, the unexpected rain occurred
within 5 hours after acaricide treatment
applications had worsen our strong determination.
Hence, on the following week, we decided to
conduct the third trial in concurrent with the
second one by selecting unassigned tangerine trees
within the second experimental plot using the same
arrangement. Except the abamectin treatment rate
was decreasing to 10 ml per 20 liters of water, all
other acaricide treatments were applied as original

rates.
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The third trial outcomes were displayed
in Table 3. There was no rain precipitation within
24 hours after acaricide application. The third
trial exhibited consistent research outcomes and
corresponded with the second trial. After 14 days
of application, pyrimidifen (at the rates of 10 and
20 ml per 20 liters of water) and abamectin
treatments were significantly more efficacious in
management of ARM adult population and
showed longer persistency than amitraz and
propargite treatments. The mean numbers of
female mite per leaf collected at 21 and 28 days
after application were also subjected to continued
rain precipitation. The mite population constantly
decreased and exhibited no significant difference
among all treatments after 28 days of application.
Research consequences from the second and third
trials both indicated that the occurrence of the rain

precipitation after 5 hours of application displayed

no effect on any treatment efficacy.
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Table 3 Efficacy test of some acaricides for controlling Eutetranychus africanus (Tucker)

on tangerine at Fang, Chiang Mai, during 27 April to 25 May 1999.

" Treatment Dosage Mean number of female mite per leaf v
(ml/20 | of water) 1 7 14 21 28

BA DAA DAA DAA DAA DAA
pyrimidifen 4% SC 10 320 a 0.26 b 0.89 b 0.94 b 0.76 be 0.29a
pyrimidifen 4% SC 20 294 a 0.05b 071 b 0.76 b 0.92 ab 031a
abamectin 1.8% EC 10 3.03a 0.04 b 0.61b 1.05b 038 ¢ 0.17 a
amitraz 20% EC 30 3.77a 046 b 1.40 ab 1.99 a 0.96 ab 0.23a
propargite 20% EC 30 3.12a 0.23b 0.87 b 240a 0.81 abe 0.36a
untreated - 3802 242a 2.09a 2.13a 1.25a 0.17 a

¥ Means within the column followed by the same letter are not significantly different at 5 % level by DMRT.

BA = Before application ; DAA = Day after application

Conclusion

All acaricide treatments demonstrated
more efficacious in controlling the African red
mite, Eutetranychus africanus (Tucker).
However, pyrimidifen (at the rates of 10 and 20
ml per 20 liters of water), and abamectin were the
most efficacious in management of the mite
population. Their persistency were 14-21 days
while amitraz and propargite exhibited second
level of efficacy and their persistency were shorten

to 7 days.

Pyrimidifen is a new acaricide and highly
effective against the African red mite at all
developmental stages. It is rather harmless
acaricide with acute oral LDso for rats is more than
5,000 mg/kg, and practically nontoxic to
mammals, the half-life in soil is 5-9 days under field

conditions. The future prospect of this acaricide
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in Thailand should be brilliant if its unit cost is
competitive. Thai tangerine-growers may satisfy
with this alternative and desirable acaricide for
better African red mite management to assure the
high quantity and quality of the sustainable

tangerine production in Thailand.
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Changes in Ethylene Content in Stem Apex prior to
Leaf Flushing of Lychee cv. Hong Huay

and Marian Plum cv. Toon Klaow
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Abstract : Changes in ethylene content in stem apexes prior to leaf flushing of lychee cv. Hong Huay were
studied from August 1997 to April 1998 . Using lychee trees at Songsan orchard , Doi-Pui , Muang district ,
Chiang Mai, Thailand . Completely randomized design with 7 replications was employed . The treatment was the
number of week ie. 0,1,2,3and4 prior to leaf flushing. It was found that ethylene concentration in the
intercellular space was low and constant berween the 3" and the 4" week before leaf flushing, then increased
in the 2" and the 1™ week before leaf flushing and remained constant until when leaf flushing occurred . While
changes in ethylene content in stem apexes prior to leaf flushing of marian plum cv. Toon klaow , using marian
plum trees at Wang Nam Kang orchard , Mae-Wang district, Chiang Mai , Thailand , from July 1997 to October
1998 . Completely randomized design with 10 replications was employed. It was found that there was low and
constant of ethiylene concentration in the intercellular space of marian plum shoot between the 4" to the 1" week

before leaf flushing but it increased when leaf flushing occurred .

Vo pednfsaau  amsinvasmand uninondudoddng Foalna 50200

Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Glass gas tapping tube Clip

Saturated solution
of (NH) SO,

plant sample
(shoots)

Rubber tube

Vacumm pump

Figure 1 Equipment for gas tapping equipment from plant sample.
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Figure 2 Gas collecting method by substitution under saturated (NH ) SO, solution.
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Figure 4 Ethylene concentration of lychee cv. ‘Hong Huay’ shoots before flushing.

Remarks : Tested by LSD at oL =0.05
CV. = 21.04% (untransform), 7 replications

treatment mean difference = 25% of overall means
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Time before flushing (week)

Figure 5 Ethylene concentration of marian plum cv. ‘Toon Klaow’ before flushing.

Remarks : Tested by LSD at o = 0.05
CV. = 10.39 (untransform), 10 replications

treatment mean difference = 10% of overall means
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Changes in Gibberellin-like Substances in Stem Apex prior
to Leaf Flushing of Lychee cv. Hong Huay and

Marian Plum cv. Toon Klaow

ganil Aila” uaz svin seyanm”
Kulthinee Phivnil " and Thanart Thanyapar”

Abstract : The study on changes in gibberellin-like substances in stem apexes prior to ieaf flushing of lychee cv.
Hong Huay and marian plum cv. Toon Klaow was performed during July 1997 to October 1998 at the Horticultural
Department, Faculty of Agriculture, Chiang Mai University, Chiang Mai, Thailand. While marian plum cv. Toon
Klaow (4-5 years old) and lychee cv. Hong Huay (20 years old) were studied at Suan Wang Nam Kang, Mae Wang
district and Suan Song Sand, Doi Pui, Chiang Mai, Thailand, respectively. Completely Randomized Design with 9
replications was employed. The treatment was the number of week as 0, 1, 2, 3 and 4 prior to leaf flushing. It was found
that the activity of gibberellin-like substances in marian plum and lychee were similar . The activity was low in the 4*
week prior to leaf flushing and remained constant until the 1™ week, and increased to the maximum level at the week

of leaf flushing.

Umndwiraou ausneaimand yIinndudvdlnt Fealmi 50200
v Department of Horticultural , Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Figure 1 Gibberellin-like substances in stum apex prior to leaf flushing of lychee cv. Hong
Huay (1 experimental unit = 10 rice seedlings cv. Phrae 1).

Note ; Statistical analysis at LSD 95 %, CV=61.78 % (untransformed), CV=3.27%(transform with log

(x+2)+1), study with 11 replications, treatment mean difference=4% overall mean
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Figure 2 Gibberellin-like substances in stem apex prior to leaf flushing of marian plum cv.
Toon Klaow (1 experimental unit = 10 rice seedlings cv. Phrae 1).

Note : Statistical analysis at LSD 95 %, CV=78.29% (untransformed), CV=3.95%(transform with log

(x+2)+1), study with 11 replications, treatment mean difference=4% overall mean
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Changes in Gibberellin-like Substance jn Stem Apex pior to

Flowering of Lychee cv. Hong Huay

o
I55ITIA Wannzlng ¥ uaz svn seanm”

Wanwarang Patthnapo” and Thanart Thanyapa”

Abstract : Changes in gibberellin-like substances prior to flowering in stem apexes of 20 years old lychee tree cv.
Hong Huay were studied from December 1997 to October 1998.Stem apexes were taken from Suan Song Sand ,
Doi Pui, Chiang Mai, Thailand. Completely Randomized Design with 10 replications was employed , while the treatment
was the number of weeks prior to flowering i.e. 0, 1,2, 3 and 4. It was found that activities of gibberellin-like
substances were high in the 4° and the 3" week prior to flowering . The activities decreased in the 2™ week by which
flower initiation was found by microtome section. It decreased from the 1™ week to minimum level at the week of

flowering.

UNAALD : nsfnnmdnulanfnamsadeiuwesaduluseamuiiugssanteuniseonasn 19§y
Eyu‘%‘mq 207 a1 eudewdu aautjs Suneiies SanaFua vy Fudetiadausion umau wa. 2540 Sufou
AINUWA. 2541 YRuHUMINIARBULduEIYIet 3 5 T3ms TaslFimaudlanideunisesnaenihiiin
B0, 1,2, 3 uaz 4 Flani nanumaneanuh asadiwiuuesaduszilfinugsludanii 3 uas 4 deu
msosnaen waziivSinmanasudlanid 2 FuiluduawiiliEuia flower initiation 1ians29are1H microtome
section n&vIMinezaUSinaiannandUa i | sannsdigailiedlaifiesnaen

Y meds ey, ansneaseans, winededoaln, Feslwd 50200

v Department of Horticulture , Facuty of Agriculture, Chiang Mai University, Chaing Mai 50200, Thailand.
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Figure 1

Remarks :

Amount of gibberellin-like substances of Rychee cv. Hong Huay.
Means different separated by LSD at P<0.05, C.V.=90.47% (untransformed)

and C.V.= 3.75%(transformed by log (s+1)*10), 10 replications, treatment mean

difference = 4% of overal mean,
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Reproduction and Production Performances of

‘Imported Holstein Cows from Canada

ySung austwlsod” avinen ningsen ” uaz tszma uituse”
Patcharin Sondhipiroj” Sahattaya Subrod” and Prapas Mahinchai v

Abstract : Total of 4,213 records of 103 imported Holstein cows from Canada, extending over a period of 8 years
(1990-1997) were collected from the herd maintained at Chiang Mai Livestock Research and Breeding Center. The
overall average age at first calving, birth weight, services per conception, gestation period, days open and calving
interval were 852.621110.88 days, 37.47%5.89 kg, 2.75%1.96, 279.6815.35 days, 201.11+124.26 days and
479.35+126.52 days, respectively. The overall total milk yield, 100-d milk yield, 305-d milk yield, mature equivalent
305-d milk yield (ME milk) and 305-d 4% FCM were 7,074.591%2,073.23, 2,651.791465.09, 6,549.5611,287.46,
7,360.3411,365.18 and 6,221.01%1,177.25 kg, respectively. The lactation length was averaged 348.721:85.85 days.
Percentage of milk fat and milk protein were 2.98+0.49 and 3.19£0.21. Fatyield and protein yield were 214.274103.05
and 228.32173.11 kg. The lactation number was significantly (P<0.01) effected on services per conception, dry pgriod,
total milk yield, 100-d milk yield, 305-d milk yield, milk fat, milk protein and protein yield. Moreover, ME milk and
305-d 4% FCM milk yield were significantly influenced (P<0.05) by lactation number. The effect of calving season on
calving interval, days open and 100-d milk yield was found to be significant (P<0.01). The services per conception was
also significantly influenced (P<0.05) by season of calving. The effect of age at first calving on calving interval and

milk fat was significant (P<0.05). The dry period was also significantly influenced (P<0.01) by age at first calving.

Y quitazihgoiugdadiBeslni o.dulhnes suFvalmi 50120

¥ Chiang Mai Livestock Research and Breeding Center, Chiang Mai 50120, Thailand.
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Table 1 Reproduction and production performances of imported Holstein cows from Canada.

MEAN * SE

852.62 + 110.88
1322.48 + 191.82
1757.95 + 241.18
2173.12  215.20

37.47 £ 5.89
275+ 1.96

279.68 + 5.35

479.35 + 126.52

201,11 & 124.26

348.72 + 85.85

13334 £ 89.02

7,074.59 + 2,073.23
2,651.79 + 465.09
6,549.56 + 1,287.46
7,360.34 T 1,365.18
6,221.01 + 1,177.25
2.98 = 0.49
3.19+0.21
214.27 % 103.05
228.32 % 73.11

Traits No. of observations
Age at first calving (day) 103
Age at second calving (day) 15
Age at third calving (day) 62
Age at fourth calving (day) 33
Birth weight (kg) 247
Services per conception 225
Gestation period (day) 263
Calving interval (day) 191
Days open (day) 192
Lactation length (day) 265
Dry period (day) 187
Total milk yield (kg) 265
100-d milk yield (kg) 265
305-d milk yield (kg) 265
ME milk* (kg) 265
305-d 4% FCM (kg) 262
Milk fat (%) 262
Milk protein (%o) 262
Fat yield (kg) 262
Protein yield (kg) 262
Total 4,213
* MEmilk = mature equivalent 305-d milk
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Table 2 Effect of lactation number on reproduction and produciion performances

(LS. MEANZSE).

Traits 1* Lactation 2™ Lactation 3" Lactation 4™ Lactation

Services per conception** 2.20+0.34b 3.79+0.30a 3.78+0.32a 3.61+0.40a
(59) (74) (60) (32)

Dry period** (day) 136.18£17.75b 162.53+17.75b 208.66+20.01a 152.221+47.2Tb
(78) (64) (41) @

Total milk yield** (kg) 6509.471292.7“) 7505.59+313.04a 7489.04+335.25a 7568.01+429.34a
o7 (74) (62) (32)

100-d milk yield** (kg) 2172.14+65.66b 2913.06170.22a 3055.30+75.20a 2931.91196.31a
on (74) (62) (32)

305-d milk yield** (kg) 5799.23+181.77b 7062.21:194.39a 7306.04+208.18a  7078.611266.61a
97 74) (62) (32)

ME milk* (kg) 7185.86+192.75b 7678.66+206.13a 7362.931224.75ab 6943.541282.71b
7 (74) (62) (32)

305-d 4% FCM* (kg) 6483.69+167.74a 6436.13+183.25a 5986.51+194.77b 5817.931244.74b
97 (72) (1)) 32)

Milk fat** (%) 3.3240.07a 2.89+0.07b 2.7110.08¢ 2.87+0.10b¢
N (72) (61) (32)

Milk protein** (%} 3.11 £0.03b 3.2410.03a 3.1910.03a 3.2310.04a
97 (72) (61) (32)

Protein yield** (kg) 206.95+10.41b 249.83+11.38a 245.99£12.09a 249.31+15.20a
7 (72) (61) (32)

* P<().05, ** P<0.01, Figures in the parenthesis indicate number of observations,

A3aaninm 100 T4 (100-d milk yield)
Ay 2,651.79 +465.00 A Tan3u &1 110
1510911989 Vacearo (1986) fidnmlulsy
metgea faundonidy 1,512.00 ATansy
Maust et al. (1972) na13uniIadilseangnm
lumsndauagaiigaluszozusnvoansirfuy
TﬂuqquﬁtmzmmfﬁyuﬁNﬂﬂiswuﬁ’ﬂﬂmﬂ
sndwaveadidums iy wazggmafinaen
gn dinarhldUTine i 100 Tu uaneeiu
otnailtiod gyt (P<0.01) mﬂumﬂwuuw 1,
2, 3 uaz 4 TlSnanin 100 $u mdewiiy

78

2,172.14 + 65.66, 2,913.06 + 70.22, 3,055.30 +
75.20 L% 2,931.91 + 96.31 ﬂTaﬂsu ANAIAY
Taodgunts 1 1 oxfTunain 100 5u
Hovndwunisldud 2, 3 uae 4 (P<0.01)
ddduns i 2,3 wag 4 Sfunanin
100 31 lainandr9fumeada (9>0.05) aguln
maaﬂaﬂﬁluqaﬁmmﬂsmmmun 100 Tu
gendnguiniinaeagnluggiou uazgguy
(P<0.01) 'aufa ama’lﬁ’ﬁﬂ%mmﬁmu 305 U
nag ﬂsmmmumanmmn (135137 3) oA
%D Singh (1995) 5109 Infi Aaoagn
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100 74 (P>0.05)

Table 3 Effect of season of calving on reproduction and production performances

(LS. MEANZSE).
Traits Season of calving
Winter Summer Rainy
Services per conception* 2.80+0.27b 3.54+0.40ab 3.70+0.31a
(128) 3n (66)
Calving interval** (day) 536.90+28.16a 565.43+33.67a 458.85+31.33b
19 3n 41
Days open** (day) 236.74124.97a 262.74131.61a 165.93+28.87b
(izn 30 (41)
100-d milk yield** (kg) 2946.99+62.29a 2778.22186.72b 2579.09+68.85¢
(153) (42) (70)
305-d milk yield" (kg) 7042.63+172.43 6621,10+240.07 6770.84+190.61
(153) 42) (70)
Total milk yield™ (kg) 7420.391+277.68 7358.35+386.59  7025.334306.94
(153) (42) (70)

" P>0.05, *P<0.05, **P<0.01,

Figures in the parenthesis indicate number of observations

Table 4 Effect of age at first calving on reproduction and production performances (LS. MEANZSE).

Traits Age at first calving

<2 yrs. 2-2.5 yrs. >2.5-3 yrs. >3 yrs.

Calving interval* (day) 454.22£35.01b 469.35118.73b 514.32+28.75ab 643.69175.84"
amn (141) 30) 3)

Dry period** (day) 129.47125.25ab 123.53+13.28b 179.90+20.24a 226.701:53.40°
(16) (138) (30) 3

Milk fat* (%) 2.96%0.11ab 2.8810.04b 3.1620.08a 2.79t0.a7"
(20) (194) (39) )]

* P<0.05, **P<0.01, Figures in the parenthesis indicate number of observations
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Wananings 305 i (305-d milk yield)
DAY 6,549.56+1,287.46 Alansy &
191570979949 Miller and Hooven (1969) &3
Ao luTaiug Teae lafiiudnnydsama
ansgemsm SAunAuniiiy 6,081.00 + 337.00
ﬁTaﬂ'S"u dnIwavesdaunis M uuiinane
Y3 nanitum 305 u (P<0.01) Iﬂﬂmﬂumﬁ
‘lﬁmm 1,2, 3 Uaz 4 S1l5aaniin 305 Su
manmmu 5,799.23 + 181.77,7,062.21 +194.39,
7,306.04 + 208.18 way 7,078.61 + 266.61
Alansy mwddy swumsliuuii 3 Taunae
qefiga uazqanAundeludidunsiduy
i1 @<0.01) udliuandredusuamaciuy
Swums Iuuil 2 uas 4 (P>0.05) daudnina
Y0309 maﬁﬂaaﬂqn Liﬁ%ﬂ'!tgi‘ﬁ‘é)ﬂﬁﬂﬂ’gﬂ
dusn TulnadeySuaninum 305 Ju (p>0.05)
Wood (1969) na111 Yszansmwlumswan
shunweansiTasin Wisaeae iledussosusn
maqms‘lwun"lﬂum Tavanasludas iimuiu
’lummﬂsau ﬂwmmiﬂmsﬂwuuiuqmau
o nﬂimmumu 305 §u Youlddae s
qoand 0ad unaf 1@ nnsinet aalia
i]ﬂmaﬁﬂaﬂﬂgnaw"lxiﬁﬁw%‘wmiaﬂ?u1m1§1un
305 Tu umTﬂmﬂaﬂﬂgniuqmaummﬂumw
i 'ﬂsmmmuu 305 ol uaumﬂﬂ‘nﬂaaﬂaﬂiu
E]QE)‘W] (M35 3)

Unasinant¥y 30s T sieeryTaid
3 (Mature equivalent 305-d milk yield) m?;tl
M1 7,360.34 + 1,365.18 N 1aniy 8NTwaves
Sdums Iy SraderSineniuiu 30s
$u ooy TadinTootiiedify (P<0.05)
Tavdrums a1, 2, 3 uaz 4 TS
siwnl$y 305 Su ooy Ty Tundomiy
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7,185.86 + 192.75, 7,678.66 + 206.13, 7,362.93 +
220.75 UD% 6,943.54 + 282.71 A lansu A
ﬁﬁ‘u TaoAundoluddums Ifuwit 2 Sdwn
’ﬂ’c!ﬂ uaz liuanasiuauadsludidums Iy
Wi 3 (P>0.05) ustanetua R asludw
aslfunii 1 uay 4 ag19litod ey (P<0.05)
dauBninavesggniaiinaoagn ua:mmﬁ"a
ﬂaaﬂqnmmﬂ"luuwﬁwﬂﬂﬂimmumu 305
T mamqimmn UANAINUNIARA (P>0.05)

Wananinan§ulusi 4% FCM 305
$u (305-d 4% FCM) Raumiy 6,221.01 +
1,177.25 dlanfu  onBwavoadaums vy
Sinaror3uanimanlin lush 4% FoM 305 Su
agalitudiAny (P<0.05) Tasdrdunts Iuwd
1,2, 3 uag 4 ST naninan §u i 4% Fom
305 S MAUVITY 6,483.69 + 167.74, 6,436.13
+ 183.25, 5,986.51 + 194.77 uag 5,817.93 +
24474 Tandu ey TaoAunaeues d1du
mslduwdt 1 Saunniige udliuandiedu
Aundoued wums UL 2 (P0.05) 1
smnﬁhaﬁummﬁnmmﬁﬁumﬂﬁumﬁ 30z 4
(P<0.05) ﬁﬁuﬁ)ﬂﬁﬂﬂi&ﬂﬂf}ﬂﬂﬁﬂﬂﬂﬂﬂﬁﬂLtﬁ“
oyiienneagndauan SuadoUTuanin
U5l 4% FCM 305 Tu eda lifihiud gy
(P>0.05)

Yassransas (Milk fat) A0V 2.98 +
0.49 Wodiud Fadnii Meland et al. (1982)
T3t T Teaa laviwsidou 1u
anigouim Tluiuuumiomiiy 3.80 + 20
wodigud  udiumezdulsfu/Sinanh-
unludnyuzasedudy uazmsuﬂumwmu
dot i hudaumsnuniy uazszanauile



m.iTﬂflmqmﬂ‘?ivu (McCullough, 1966) dnFwa
¥o4d 19 U3 IR uul nane lvaluunedieiive
Al (P<0.01) drdumsIhdi 1,2, 3 uay
4 T Anii 3.32 +0.07,2.89 +0.07,
2.71+ 0.08 uaz 2.87 + 0.10 wloFiwud aw
iy ddumsTiund 1 T luuugenidiy
msluaii2, 3 unz 4 edaihfoddats Snina
voaggmanaaoagn Tifimani 1A luduuy
HANANAUNIAAA (P>0.05) dudninaves
owgifennaagndausn Sravh I lufuvuuan
@i'lqﬁuﬂdwﬁﬁﬂﬁﬁig Tavnguinfinaagni
usnidieeguinnd 253 1 ezl lvifuungega
uazgenhingu Infinaeagndusmiiloniy 2-2.5
U uaz 1nn1 3 3 (P<0.05) ua liuanaenin
nquInfinaeagndausnidesiyiosnii 2 1
(P>0.05)

TUsAauun (Milk protein) AU

3.19 + 0.21 Wlosiyud antwavasdmunis 1

TR wam“lﬂTﬂsmmmmnmaﬂuammuu
dfeyda (P<0.01) mﬂums”lwunm 2,3 ung

4 HTsfuun mAoiiy 3.11 + 0.03, 3.24 +
0.03, 3.19 + 0.03 uaz 3.23 + 0.04 lofiarud

mud iy adumstiuni 1 i Tsfuuy
frga uazdind Tusiuunludduns liuw
fi 2,3 unz 4 (P<0.01) dawTsAuunluddy
mshiuudi 2, 3 uag 4 hivandeduneada
(P>0.05) BnEwavesggmaiinnoagn uazoiy
dionaeagndausn fna ld TsAuananeis
Auede lifitTuddgy (P>0.05)

U3wnarluiiu (Fat yield) nfuniny
214.27+103.05 Alaniu ilsdendnlionina
aodsua luiuedre lifhioddsy (p>0.05)
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aNITIUTANNENYIRINUL aznsTNandn
vaalawuglaanlond Miudhomlszmannnm

Y3analilsiy (Protein yield) (A0
AU 228.32 + 73.11 A lansu answaveadiay
ms1vuy Snam T TdsAunanaiaiu
atiwfsﬁaﬁwﬁ'tg'éa (P<0.01) ddumsIvuudi 1,
2,3 wae 4 HaundolSue Tds@urhdy 206.95
+10.41, 249.83 + 11.38, 245.99 + 12.09 1Az
249.31+15.20 A lansu muaay YSum 1dsau
Tugwumsliund 2 fegaga udliuandis
FuvSinaTusduludreunsduui 3 oz 4
(P>0.05) uananandudTum Tlsauludiy
msIifuni 1 ooreiifudhdata drusninaves
qg;ma?iaamqn wazegiionaeagndusnla
fina MIA YT Tlsfunandsdunaada
(P>0.05)

agu

msﬁnuﬁﬂﬁ'uﬁaaff"lmﬁﬁﬁm’hmrl
ﬂﬁwmﬁu.ﬂmm WU ﬁmmuwmmauusm
wuﬁ"lﬂuﬂ mqsmﬂﬁﬂﬂqnmum Eﬂﬂlll’c‘iﬂﬁt)ﬂ
qn m:m 2, qummaaﬂgﬂmw 3, ?1!‘,_!L‘M‘E!ﬂﬂﬁﬂ
QnéImN 4, Thminusnine, I1UIUATBNTHEN
A, szozduites, ssosvinamsIngn nazssoe
#oe31e fiawmAomidy 852.62+ 110.88 Ju,
1,322.48 +191.82 93U, 1757.95 + 241.18,2173.12
+215.20 Ju, 37.47 + 5.89 A lan3y, 2.75 + 1.96
ﬂé:ﬁ‘l, 279.68 + 5.35 Ju, 479.35 + 126.52 Tu uaz
201.11 + 124.26 74 AWUAIAY  UASAUITOUE
M3 liHanan "l,ﬂl,m mmmu‘l‘ﬂun STOZNN
Fau, ﬂsmmummm ﬂsmmmw 100 Ju,
WSanasin 305 M, ﬂsmmmuuﬂﬁ‘u 305 U
ooy Tafinto, USinaninanliulusiy 4%
FCM 305 Ju, Tuduuy, Tdsauuw, Ysum
s oz 1Sum Talsdu Saundeniiy 348.72
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+ 85.85 U, 133.34 + 89.02 U, 7,074.59 +
2,073.23 Alansy, 2,651.79 + 465.09 filansy,
6,549.56 + 1,287.46 1 1an311,7,360.34 + 1,365.18
Alandw, 6,221.01 + 1,177.25 Alaniw, 2.98 +
0.49%, 3.19 + 0.21%, 214.27 + 103.05 filaniy
uaz 228.32 + 73.11 Alaniu AR
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Lending Credit for Animal Raising

in the Three Southernmost Provinces of Thailand

Tl dugwr” inJesdnd nasvr” sosanvy neddivie

Pin Chunjula” Kriengsak Pattamarakha® and Somchai Khorvanitchakij

Abstract : There is very few animal raising in the three southernmost provinces of Thailand (Yala, Pattani and
Narathiwat). The limitation of credit is one factor influencing. This study aimed to investigate availability of credit for
farmers who wish to raise animal, through 28 bank managers.

The result revealed thay very bank provides credit to farmers. Criteria for loan project evaluation are based
on : farmer’s properties, objective and possibility of investment turn-over. Credit was issued to both individuals and
groups. Most bank managers perceived that crop cultivation was less risky than animal raising, thus placed greater
emphasis on providing credit for crop production than animal raising. When credit was available for animal raising,

beef cattle and chickens received a higher priority than other animals.

Y i TuTaduazmsganmnssy auzinomaniiazina TuTas iminndoasvamniung Insuvailaniii Yamil 94000
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" Department of Technology and Industries, Faculty of Sciences and Technology, Prince of Songkia University, Pattani 94000, Thailand.
¥ Department of Agricultural Development, Faculty of Natural Resources, Prince of Songkla University, Songkla 90112, Thailand.

¥ Animal Health Division, The Pattani Provincial Office of Livestock Development, Pattani 94000, Thailand.
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Most bank managers safisfy with the outcomes of credit provision. Main problems sofar encountered are
difficulties to monitor the project, limited ability for loan repayment. Farmers invest in animal raising are facing
problems of knowhow lacking and less support from government sector. To promote animal raising in  the three
southernmost provinces of Thailand; intensive training, domestic and international market development as well as

provision of long term, low interest rate credit loan are required.
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provinces, Thailand.
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Table 1 Criteria for providing credit.
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Criteria Number Percentage "
(n=28)
Assets to guarantee the loan 18 64.3
Objectives of the project 16 57.1
Expected incomes of the project 15 53.6
Time of loan repayment 9 32.1
Reputation of project owner 8 28.6
Details of the project 6 2i4
Place of the project 5 17.8
Others 1 25.0

" Quoted from more than one source.
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2 Attitude towards agricultural credit.
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Statement Level of attitude (n=28)
Strongly Agree  Uncertain Disagree  Strongly
agree disagree
1. Agricultural credit is risky than other credit 8(286) 10357  2(1.1)  8(28.6) -
2. Agricultural credit is concerned with small 4 (14.3) 15 (53.6) 307 6 (21.4) -
business enterprise and engaged with few
farmers scattered over a wide area
3. Agricultural credit is a small loan with high 7 (25.0) 14 (50.0) 5(17.9) 2(7.1) -
maintenance costs
4. Agricultural credit is difficult to monitor 5(17.9) 16 (57.1) 1(3.0) 6(21.4) -

Y Figures in bracket indicate the percentage
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Table 3 Risk perception and allocation of credit according to type of activity.

Characteristic Number(n=28) Percentage

Credit risk perception

More risk in animal raising 11 393

More risk in cultivation 1 3.6

No difference 16 57.1
Allocation of credit

Credit was allocated more for cultivation 13 46.4

Credit was allocated more for animal raising 4 14.3

No difference 11 393
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Table 4 Priority of animalin providing credit.

Types of animals Number(n=28)  Percentage"
Cattle 22 78.6
Chicken 21 75.0
Duck and geese I 39.3
Buffalo 6 21.4
Goat 4 14.3

¥ Quoted from more than one source

Yy A'i d‘t EA k7

WavaamsInduvetazyming19e

NATUIMS NS Aan AR 1M

Ya ¥y & &
TumsldSuduninuasns a5anils Govnz
50.0) ¥ TANIEUIATT IR INEATNIA J U

. 0 9 A' =) 9
599U uazaahvihfiosn lAenuna Seuay
46.4 d9d i MAamuna osdurios
(Govaz 3.6) N1MINBATATINTIHIURANEIN]
Ve A & & ¥

wavoams Iaawde szunaunimie (Gevas
57.1) UBA T ANITTUINITIA U IHAVOINS

91

Y a A & dy o oo t @
T duFemematesdainniuuog luszau
¥ 9 1 = = 1 ¥ A
wol¥ (Souaz 28.6) Aout1eA NbIdINNDUN
o = = P P
Wudauinuazt dgnrr @1519n 5) M
Yo v I~ 1 e A o
ARANMSUNAIUIAL TINAYBIMS Iaurella
prounnaugAdIAgAo Soausins
Anaadoms mazinuaIns l¥nyaidy
= = 1 4 =
MUY (MYI11T) MIRARDT DAV
Tﬂﬂmwuamwaﬂu
INHATNIYIBIY ] msmﬂymmmﬂ

A ouUd 1981081010

ﬂT]iJ‘i!.m“l]'i ﬂlJﬂ'l‘iﬂ.lﬂ'\iLﬂENﬁ@l’Il Vlﬂ'l"i
mimmﬁmmmqu Vlummﬁﬂﬁmu‘mswwu
‘ﬁu'lﬂ1'i“1¢\ﬁ’lllﬂ1ﬁuﬂ LW‘J"I&"]J'I\?ﬁSQ@]ﬁ"IﬂiU“‘dD'E)

1 1 ; 1 as L) o o
"laJuuuauw'agfmamwmmﬂmgnmﬂumﬂfy
d & = 4 do gyd oy
ﬂmmﬂuaﬂmm@wuwm”lwmm'mmmms
T dwedaiiilym

]
1

Rearuilymafaiiidens 1 dudo
domsaseda’ At Fevar 50.1) i
UINA BNISAAAINKA 1 BIVIANHATATOY
vireTnadszinamiteluh (fovaz 21.4) muﬂ
anwamnialumsdsevaAuIAe (13197 5)
ﬂiymwnmmmﬂmmm"lﬂ Tdun findn
Ysziuten amafudelimivey 4 mu‘agﬂu
AMNMAUATEIAY LAzINBATNTVIA AN Y
msasada Hynudvatumsaamu wasin
§1n iesnninuasnsegraeing ﬂmfﬂmsm
Unad I amnsalmunvue m"l.ﬂ‘luwuw
&0 mnmsrsagl InnAnouds wu Houud
aninldidnngania uiedl Tnsdwii lumy
Thunseyuau M AAMLNADI9TY UBNIIN
ﬁixﬁaﬂmﬁ‘uﬁmﬁwa"ﬂ iszuiivios uaznain
Sudeluminoufiiy deiudlyidin e

[ 1 = o o
nnneasnsaIulng dguzenan duning



NIMNEAT 15(1) : 84 - 97 (2542)

]
=

g/ ﬂ ar a a Y 1 aa &
nldundandszdu iinldun fAu Fsuuaves

Aa A& o = d o o
- NAUDDATOIUNIEY VYUIALAN ﬂig‘l*i'llﬂﬂ?lﬂ‘lj
v

anuawsalums Msgniisifia wazmsna
td ]
anuimadnms lumsidoadataunsadiae

w1 ldvnnaumumswan 1@ uazdaldiinng

p=s 9 s Y o '
HABUsUAMNE NI M THRUINEATNTBE1

oA
ABLUDY

Table 5 Outcomes of loans and associated problems.

Characteristic Number(n=28) l'ercentage"

Methods to monitor

Send the officer to farmers’ house 13 46.4

Farmers approach the bank 1 - 3.6

Both i4 50.0
Perceived outcome of providing credit

Excellent 1 3.6

Good 8 28.6

Satisfactory 16 57.1

Poor 3 10.7
Associated problems with providing credit

Difficult to monitor 14 50.0

Limited ability for loan repayment 6 214

Few assets for guarantee 4 14.3

Market fluctuation 2 71

A lack of knowledge in animal raising 2 7.1

" Quoted from more than one source
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Table 6 Associated problems with raising animals.

Type of problems Number(n=28) Percentage”
A lack of knowiledge in raising animals (husbandry) 13 46.4
A lack of continuous support from the government 9 32.1
Market fluctuation 7 25.0
Farmers not interested 4 14.3
Inappropriate topography 3 10.7
A shortage of farm inputs 2 7.1
Others 4 14.3

¥ Quoted trom more than one source

anuillfidlumsWannms@easdailuy
3 darimnanaumalalviithuvansugno

dulng Govaz 82.1) vesddans
o =} a
snmsmuiianuilull1dlunswaenn 3
sidamouaunialaliifhuvassugnalums
; o oo 2 & 9
doada Mmdnszinamialui Govaz 17.9)
3 '

i ldennsaRanniundnaaduve
wsgnvld (ms1ad 7) ilesnngildssme
v Ay ° d’.’ @ o = a
i es i midssdadil uordwasy

93

inHAINIToFNNAnegLAT TevannuTule
lumsidsadas HAZA15I3 ONAIAUATBININ
Anenisdie ﬁm%’uflfjuﬁtﬁ‘,}rhmmmﬁmm
Wumawsugan 18y 183 Huianse
#1148 Taoms ¥ mstlneusuudmuasnadu
SuALUSH 3990987 TAuA N1slAaIATENTY
Taomwizan AN LALTY Géﬁqsflummmmﬂ}mg'
mMsfanumdstuduszozeniiaondon
ATHYes I uazmsduasuldiinissiunqu

v A ° 1
fualisnaneses



N5MANYAT 15(1) : 84 - 97 (2542)

Table 7 Opinions on possibility for developing southern Thailand as a viable economic

zone for animal raising.

Characteristic

Number(n=28) Percentage

Possibility in development for a viable economic zone

Possible 23 82.1

Impossibie 5 17.9
Methods for possibility ¥ (n=23)

Provide intensive training for farmers 12 52.2

Market access 6 26.1

Provide long term loan with low interest rate 5 21.7

Price support 4 174

Establish and encourage farmer group 3 13.0
Reasons for impossible (n=5)

Inappropriate topography 2 40

Regarded as minor occupation 2 40

Illegal guardian fee 1 20

" Quoted from more than one source
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Table 8 Type of animal possible for develop as commercial purposes.

Type of animal Possibility (n=28)

Possible Impossible
Chicken 18 (64.3) 10 (35.7)"
Beef cattle 17 (60.7) 11(39.3)
Dairy cattle 13 (46.4) 15 (53.6)
Swine 13 (46.4) 15 (53.6)
Duck 12 (42.9) 16 (57.1)
Goat 10 (35.7) 18 (64.3)
Sheep 6(21.9) 22 (78.6)
Geese 3(10.7) 25 (89.3)

Y Figures in bracket indicate the percentage
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