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Research and Development of Environmentally
Sound Agriculture in Thailand

— Development on Integrated Pest Management
(IPM) for Promotion of Horticulture ——

Masaki YAMAZAKI

Abstract

The main focus of this research concerns government policies and develop-
mental approaches as regards the research and development of enviromental-
ly sound agriculture in Thailand.

Recently, some crops have experienced production problems in areas such
as the costs of production and competitiveness for exportation. The govern-
mental role in agricultural development needs to be adjusted toward alterna-
tive production, such as horticulture, livestock, fishery, etc.

Among these, the horticultural sector will play an increasingly important
role due to the needs of a growing population, changing of food habits, orna-
mentation and exportation.

However, the intensive production of horticulture continues to rely on an
increasing, indiscriminate, and inappropriate use of pesticides for plant pro-
tection. The misuse of pesticides has contaminated the enveronment, and
presents a health hazerd to farmers, their families, and consumers.

After a consideration of these issues, and with international cooperation,
Thailand has placed an emphasis on a reduction in the use of pesticides for
plant protection in rice and crop production. Since the development of the
6th Economic and Social Development Plan (1987/91), under the direction of
the Ministry of Agriculture and Cooperatives (MOAC), the Department of
Agricultural Extension (DOAE) has implemented an Integrated Pest
Management (IPM) program with relevent agencies, in order to promote safe
products in horticulture.
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RZRmOFKRE RE, REGREORR L ENE
ZHERILTW5.

COMRBEIH L, REHFMEE (Ministry
of Agriculture Cooperatives : MOAC) 1%, THh
FTTOMEORBL2REICLA-BREGREREH
(Integrated Pest Management : IPM) O#if
% AREEZHELTBY, RIS, BERRBICE
FAAERBLEOBETN L HHERT S RERSIEE
DML ZRE LTV 5.

AR TIE, EZEREIIBIT 5 BERBANOREH
EHEHBEEICESL YT, TORFERLHIE - FHRE
HREDOUEE), FEERHIFEORRAICOWTHRET 5.

1. BERELESREREENR - HRES
yAEOBEDZ, MREBEREK (29.9Rai
1Rai=0.16ha) 2*K&o% H, WRlE, HMFEZE Hl
2, HIRIC X - TR, FiE, WE, KESIE
BlZArHF-o7ERIEET, ENELEE (GDP)
DL EEIX, TOHEMRLRE, BAO—BIZH Y,
B3 RBAFEIE (72/764F) D 25.08% 0 HHE TR
(92/964F) 1213 11.837%I2% > TWwab. EEYWD
Rica @ik R #i i E¥ @ Casaba, Corn, Sugar,

Office | { office of the Secretary
of the

Internal} | Finance Division
Auditing

L | Personnel Division

| | Agricultural Communication
Division

— Seed Division

Plant Protection Service
Division

- Planning Division

Training Division

| Agricultural Administrative
Development Division

Agri-business Promotion
Division

| | Rice and Field Crop
Promotion Division

Horticultural Crop Promotion
Division

*Agricultural Tissue
Culture Institute

*Office of Agricultural
Inputs Development
and Promotion

*Office of the Board
of Agricultural Structure
and Production System
Adjustment

Coffee, Pepper D EHEfEImICH L, B, #HiE,
K, Rubber, BEMTLOSENEMLTH5.

BERBICHDLZEEEZ, BREBRAGHE
(MOAC) o &Iz, B¥EE KR (Department of
Agricultural Extension : DOAE) %%12 OIS
9 (Division) %#¥#bH, ZOMWEENE, OB FERER
ROMH - V5, QFEEHBAMOSE - HFE, @
TE O R - B5l - B R, OFBIHYE - ElEms
ZRIENTWS (Fig.l).

Y RHEEZ, £EN 6T (Region) 1K Eh,
512, 768 (Province: Fig.2), = L T792%#
(District) OEREISE REFHEFFEE S, K
B (5,170 \) 7%, ML RV TOEEZHET 5%
BHERS V74 7T L OFEBEE RS> TVA.

Jeo 8 T REFFHENCEE < BERBEOREIE, &
M@ L72/EH - EHOERWILKEZHNAH &3
5b0T, REORMIZ, BAKBKORIN, BRE
FOEKHFIA, wH~ORE, EEOHENE L%
N, ROLIH)GEMMBENSZREINLTVS., O
RZEE O HMEOR L, QHERZREROWEKL
RZ/Eimit OfRE, GRZE#MORKELI/EHDE
FBAS, @OMokE omAL.

Central Administration

Central RAEO
(Chainat)

Western RAEO

Provincial Administration

(Ratcaburi)
| | Eastern RAEO | | Provincial District
(Rayong) Agricultural | | Agricultural
Extension = Exler]sion
| |Notheastern RAEO Office Office

(Khon Kaen) (76 Provinces)| |(792 districts)

Southern RAEO
(Songkla)

|

| | Northern RAEO
(Chiang Mai)

RAEO : Regional Agricultural Extension Office

*The offices which were internally set up.

Fig.1 Organization Chart of Department of Agricultural Extension

Source : Department of Agricultural Extension
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List of Provinces and Regions (Fig. 2)

North-Eastern Region

Northern Region

Central Plain Region

1. Nakhon Phanom 20. Nakhon Sawan 37. Lop Buri
2. Sakon Nakhon 21. Phetchabun 38. Saraburi
3. Nong Khai 22. Uthai Thani 39. Chai Nat
4. Udon Thani 23. Kamphaeng Phet 40. Nakhon Nayok
5. Nong Bua Lam Phu 24. Tak 41. Nakhon Pathom
6. Loei 25. Phichit 42 Nonthaburi
7. Mukdahan 26. Phitsanulok 43. Pathum Thani
8. Yasothon 27. Nan 44. Ayutthaya
9. Ubon Ratchathani 28. Phrae 45. Sing Buri
10. Amnat Charoen 29. Lampang 46. Suphan Buri
11. Kalasin 30. Sukhothai 47. Ang Thong
12. Khon Kaen 31. Uttaradit 48. Bangkok Metropolis
13. Maha Sarakham 32. Chiang Mai 49. Kanchanaburi
14. Roi Et 33. Chiang Rai 50. Prachuap Khiri Khan
15. Buri Ram 34. Mae Hong Son 51. Phetchaburi
16. Si Sa Ket 35. Lamphun 52. Ratchaburi
17. Surin 36. Phayao 53. Chachoengsao
18. Chaiyaphum 54. Prachin Buri
19. Nakhon Ratchasima 55. Sa Kaeo

Southern Region

63. Chumphon 70. Phangnga
64. Nakhon Si Thammarat 71. Phuket

65. Phatthalung 72. Ranong

66. Songkhla 73. Satun

67. Surat Thani 74. Narathiwat
68. Krabi 75. Pattani

69. Trang 76. Yala

7 A4 EIZBT 5 80FEM D5 D FINE mAEDE
K - ERRVEHOZHLOERICEHITL T, HER
BB I 3 2 BEANDKRIIL, WIEDOE R
(Insecticides) IZHAE D, FEHOREZH O BRE
#| (Herbicides), € L CTRZE/EWICEROE VIR
E[ikk (Fungicides) ~&, Z O KM HIAF
WAL TWAS., Table 1ICR LN HRIC, BED
HHEOHRIX, 80/89FE D THS L,
Insecticides 1.74% , Fungicides 2.8%% ,
Herbicides 6.6f5& 72> TWw 5.

FED, EREW~OERFROBEMHEIX
Table 2 D8&IZ, EAIZR 5N 5 EZEWO 1Rai 24
720 Ofi &1L, Grapes 24.63kg, Tometo

56. Samut Prakan
57. Samut Sakhon

58. Samut Songkhram
59. Chon Buri

60. Rayong
61. Chanathaburi
62. Trat

6.78kg, Tangerine 4.92kg, Vegetable 4.73kg &
oTBY, FEPWORIice 0.14kg LICKE LD
R 5N % (Thai-German Team. 1993).

X, WEHBERIC & 2IREREY A~ DOIRA REIC
M3 2BEROFAAETIE, Table 3D X ) IZ Soil
100%, Water 86% 23 CTEWET, RWT,
Fruits 32%, Vegetable 25%, Field Crops 17%
b, AR, HE, REANOBRZZEEMORE
CEH L Tw5 (National Environmental Board,
1988).

BEXEERRBICBT 2 E Z1EY KRB
(Horticultural Crop Promotion Divison : HCPD)
DI E BB BRIGEI~OM5E - W) 2243 2 1/EWEs

!
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Table 1. Use of pesticides in" 1980 — 1989 tons
Year Insecticides Fungicides Herbicides
1980 15,030 2,721 6,377
1981 14,069 2,565 9,698
1982 11,601 2,447 9,824
1983 10,500 3,891 10,270
1984 14,309 3,931 14,114
1985 14,127 3,725 14,334
1986 12,428 3,725 11,496
1987 13,947 6,265 14,240
1988 19,835 7,352 27,802
1989 25,317 7,628 41,905

Source : Agricultural Statistics of Thailand, Ministry of Agriculture and Cooperatives, 1992

Table 2. Insecticide use in various crops

Crop Quantity of insecticide Planted area Quantity of insecticide
tons Rai kg/Rai
Grapes 510 20,708 24.630
Tomato 255 37,624 6.780
Tangerine 1,967 399,868 4.920
Vegetables 919 194,351 4.730
Tobacco 996 360,000 2.770
Cotton 592 441,000 1.340
Chilli, Pepper 328 277,494 1.180
Onion, Garlic 241 311,832 0.770
Durian 388 529,413 0.730
Rambutan 272 444,697 0.610
Mango 316 1,151,342 0.270
Rice 9,075 65,218,000 0.140
Soybean 335 2,897,000 0.120
Peanut 80 818,000 0.098
Green Beans 140 3,149,000 0.040
Sugarcane 78 4,298,000 0.020
Oilpalm,Coconut 53 3,701,752 0.014
Maize 130 12,357,000 0.011

Source . Thai - German Plant Protection Programme, 1993

Table 3. Pesticide residues found in plant products and environment

Sample Number of samples % of samples with
analysed pesticide residues

Soil 76 100

Water 139 86

Fruits 34 32

Vegetables 246 25

Field Crops 71 17

Source : National Environmental Board, 1988
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Fx&B8 (Plant Protection Service Division : PPSD)
DOWEENIL N <, 6THEDNE - RERDOIELITIHER
D, TIHEOBRELRR[~OYUMERET, 7641213,
EEDREMEREME (Food and Agriculture
Organization : FAO) OB HIZ X 5 FE1E~D
MARERBEH IPM) O - S BB S .
0%, WMEY, EZEEM~EERL, TOEFKIL,
DTo12ificRashTwab. OER, OFEWH
E, O, OFX, L3 AR, ©EWRHE,
®#EK, OF MY FE, @FF T, Ny sy, Ol
B - B, OBRFEES - BiBRRERRZE, %
B - gk, QFBEME - Y. I, BAE,
BR, BENERAY v 7~NOHKF - IIHOEN - &
Ex2XB LT, Wil (B¥R . Department
of Agriculture : DOA) & ®# ¥ & FLHE IS RERO
safb, HEYWRUREORE REOSH - A&, K
A PN EH, BEEORN - mibe SICH
HZEWTWAD,

X, W% - FREOWAL - REZMEET HMEEE L
T, EEHANICE AU TOEEIEREN TV S.
(D Germany (2 & % Plant Protection for Selected
Fruits (Durian, Mango, Tangerine, Pummelo),
(@ International Atomic Energy Agency (IAEA)
12 & % Integrated Control of Fruit Fly, @FAO
12X % Integrated Pest Control in Rice, @
Israel i & % Chalkbrood Disease Control of
Honeybee.

WRERERER (IPM) DOH%E - REDIEENI,
LR, Ay, ARY, WHENFESOHRN L
HMAGDOEIC LR L RS LI LETHY
DT, WiZEFT (DOA) L BHM#EILATZE, ZL T,
Y RHEL OEBEOBILE T4 — KNy 7DV AT
Mk o TR EOBREOILER, HIBOERBMHO
AR, SEIEHMOBRBEORILER > TB Y, Mk
T, 81D LWERANDOEMR - RIEHRI X7
LANREEFRETRMBIN TS, X, RKEAETIL,
85N HALE, WAL O EEH 2 F.LICIRE S
THEY, BREBOBPIEIREHITTNLS.

RZIRAICBIT A BFEOTEEIXAETHART 5.

2. BERBEANOHRAREREE (IPM) 3%

¥ A4 ENE, BEVEREDICET LA, I, KA
LEOPEENHEHAZTHBY, BEIL»A2000km 12 K5
E ik, JbE, WALER, Hoedl, sER, VHER, R,
DeFICKRINEING., LA, WL ZHO
B2 W 2 Tt FA TS, EHO
HBHEI1Z695~4,160mm DO#HPH & 22> T3,

1) BFRAEE

FBEOEMAEERITI2~3THtERD, DO
~95 % EMNEEMT T, BR1IANZ) 40~
50kg I2HIY L, WREAEOHBIIRD I DIZKHE
ENnsb. OBENERE | KIHEHZ 2 728888
2%, BEOEREKRZZMA, 2~ 10Rai DIEM}
AR E RIS OMIER A b 5. B
F oW, B, BEEOEEEMORAILELT
Wi, QOQFHMNAE  BIERRICE , Rice DI
12~ 10Rai OB T, FIKFE % .0 IR
A B, BMOZANIEENERE X VKL, &
O EEIGE L ZRTEOEXIZ». @H
FHAERE  BRMEBMT 29002, B{ERELTo
LR (20~30nd) T, HBZAREENS V.
JeEB, BHALEE, FRORER, PEESTIE, R Tl
DOFEFENEENBEAL TV S, HEE, BiRLER
FHPEVWEIPOBHEAEIZIEIANLE RS N,
Pararubber % Oil parm @i, Rambutan, Durian
EDOBEHREMDEFENE > TV D,

HXxomERKIE, TWBEEz I NN—-F 5
Bangkok O El5E ¥ (3HFT) & HIAFIZBIT 5 EIGE
s (LOfEAT) &ZICKBIsh, WHNEIME A
I AEEREIOEmERLTHBING. X, Hi
Wk oTid, PMEEZCILIEBHEANORED R
S5, MfEX, FHNRAEEICLZ2EE 2T
5, WHo8A~9H LMD 1H~3HDI#
FREHC IR IR T L, w30 10 A~12 HiZiE
FRAT 5.

80FEMRIT BT 2 KAWL TOMENEED R
b EE - MRSy, 86 RBEEH
(87/914F) <Tix, FARREREIFBHEH, &
BREOME - Lk, ERMEOH A, AEREH
BofgE, ERHEOEREDOHRII S Nz, Hi
<, BTRBEFEIH (92/964E) TH, ThITD
Egomib EEROIM EZX 5 FRE#EL, H
WEOmMELBBOBRKEREREL LTS, F
72, 94ENL O BEEAFEMBEREFTEH~OTIE &
LT, fEHOERMBOKEL T REEZERDOF
B BEOFEPERSNTWA.

57 REAIFSEIE COEEAE L, BEKD95/96 4
TOHEHEEL»H3.1HF Rai T, EEREII48H
TtEzy, FHOBMIIL, HK12.54%, HHE
B1156% L HELRMUERL TS, X, [
BT AHEOHEMEIL, 924E0266,979t75 5 96
41212 335,601t~ L FEF6.45% THMLTHB D,
4 D 5,544.3 57 Baht %* 5 8,264.4 i J7 Baht
NEEFRL0.71% TR LTS, wmEIE, A
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oM, MEMTIESE, W, &, EHR%ET,
F %X ASEANGERE, 3 —uw v s, TAY 7,
HAR, =AMV T7HELE LTS,

8 RBAFEETEIA (97/20014F) T, FETRXD
O OIRFER DA Z FARIZ, BROENTFEL @
HoMAZFAIL, FHORETEERY 9740 3.646
BHtHh 5 20014E12134.305 G At ~NEEFEL4.24%
OWTHRTL2DOLRTEY, N EELTHR
Womz BAAZEEFEZEEL TV,
(Yamazaki 1999)

ZAEICBITHEHFEOMBIZTOMBEI L2 ¥z
B8, —HIZIZ30~ 40 EEHATH o TV B, FHEE
EHEMZEZELTHRETH 525, BEZEI LY
(12A~2H) »"BLTBY, i, EEMHOME
L, —F, B BH~5R) oRiRREMN
(6H~100) OZBORIITIIRERILHL,
IR A, OB FOFEICL -
TRL2Y2RAE, BEH O Bangkok T IEHT 5
g, PHE D Nonthaburi, Patum Thani,
Bangkok, Nakhon Pathom, Rachaburi,
Kanchanaburi, Saraburi, Prachuap Khiri
Khan DR TlX, Chinese Kale, Yardlong bean,
Bitter gourd, Cucumber, Pak choi, Radish,
Baby corn, Lady's finger, Asparagus®®D4
2% v, JLE# ® Chiang Mai, Chiang Rai,
Lamphun, Lampang, Phetchabun, TakR%T
¥, Grand bean, Cabbage, Lettuce, Tometo,
Onion, Garlic, Shallot, Potato, Carrot,
Radish %2% <, T, WiRAKEDORM %2 £ 5
LR TFTEEBEOEENEATHS. RILEFD
Nong Khai, Sakon Nakhon, Nakhon Phanom,
Buri Ram, Nakhon Racahasima, Udon Thani,
Khon Kaen ® % Tix, Tomato, Chiri, Baby
corn, Water melon %7254\,

Ok, BRFEOWKIZENTF, EERKIZ,
PHERAE R O HIOMIMIZ X 205 %2 R 5758, 578
ERW R ERERIE, IO RBMELT, &
WEBANOKFESEE ), BB EEHEDOH
KEDLHLTWwS., X, BEOEEDLL B
THED, REZORBARICL 28H 2R ERAE
ERERAE#H I TS (DOAE, 1996).

HCPD OFRETIX, FFEOMER~D I % HE
BIERORICHESR TS, Q775 H8: aF
H, vaAFEYI b Y, A9 F o, F
AT INAKY, B, B, XME @F
AF I FIFAUTFITY,Fy /ROy =,
yoNNaaFVF I, yoNaN, RERK, BEERE,

BROR, ErUR. OFE 1 7 rE7 YT,
RRXIRAXAT, [DBEH, ) EATH. @FF
W .YuAfFEYaby, Fy/kaVy=, /g
Z9, B, ®Y V)R I FIFfuTHFEITR,
IXMRE, 9 EACIR. VMAERSE.

BEENFIZ, 94E05IPMBTE - BHICL 5
Toxin-Free Vegetable Project Z 582 - i L,
ZOREFHOEF T, OBREHFREEDER L
IRE, QIPM OEMBIEDMRE - JLK, @EEH
BIZBU AHBILKE —BRHEHBENOIEDOES -
%, OHBEHE~OP - RORE - kL LTw
5. (DOAE, 1998).

BAZSHiIs X, BP3EAEpE 19 5 M, AKH, T,
MBEMT., REFOLEFHZERIKESN, FF
2, BEMAENEERD20%U EE 5D 55,
NiE, 11/E%/1Rai 24 2,500Baht UL LI 7 5 EH il
24 B EEE MBI R Z R E LT, £EK
RORME T3, HEOHMEILX, EEZEOE
k& SN —TEFREMIC, HCPD (RZE/EYIRELER) ,
PPSD (TEMBSBEED) 12 & A HGEHIEMOIEE,
WEROER - B, MG —E X, KX F
—RAMNEFHROWE, v—F T4 YT ~OBFEN
BRI NE., BAEE, HOYRFERH»SIBHZ
20, AEAETIE, #3E, EMEMEICX 5KH
BERAEEREFMZONS.

BB H R, FEFEOERKEFITEY,
Nylon-net 2 & 217 AFKE D F A &L EHBREOH
XEDPRH SN 5. Nylon-net F3, @BERRED
FART, JIZ, HEROBEDL WHIF TIRES h,
BAIE, IR4m, BHX2.5mERE#EL LT, 1/4~
1Rai DHEIIEEN TH 5. BLHKE ST, Nylon-
net 2°DOAE 2 LI HE I LT 5.

TR N T, ROBLBRAFEOREL R
ALLTwah., Off#E (Trapping) BRI
FHWST (Light trap) & KiFM (Sticky trap) @
HiEERFHL TS, FHREE, 20woHFBRITEH
v, Hi B 1.5mIiIZERE S, BATT 30cm KA
Borns., REOBRBEIIX, 1Rail Y 2E2LEL
LTwa, HiEMRIZ, #EHA (5% Polybutane in
hexane) % ¥AG L7-#WABHKT, /EWD 10ecm LIZE%
BL, 10~15HHRET® Y EZ, 1Rail ) 804
PUHBELLTVWAS, ZRICXY, REAOEHRED
50%FBRBHESL L LTS, QEWRKRE
(Biological Control) :EWHERKL L T, B%
k> £ W A (Nuclear Polyhedrosis Virus:
NPV), BT#I| (Bacillus Thuringiensis) & 4}
H (Beneficial Nematode : BN) %)t H 43325




32 g B & A4 ENC B B BRIRRER RS - %

Table 4. The provinces that have been promoted on toxin - free vegetable production

1995—-1997

) ) Extension area Rai Nylon-net

Province Region 1995 1996 1997 Total | area Rai
Chiang Mai North 131 76 55 362 80
Chiang Rai N 78 37 125 240 45
Tak N 125 43 120 287 45
Phetchabun N 52 17 125 194 15
Total 386 173 425 1,083 185
C %) N (31.3)  (26.0) 345) (335 | (18.0)
Maha Sarakham North East 12 8 30 50 13
Khon Kaen NE 63 46 50 159 35
Udon Thai NE 9 21 55 85 15
Nong Khai NE 62 19 20 101 15
Nakhon Ratchasima | NE 68 41 55 164 20
Total 214 135 210 559 98
C %) NE (17.4) (20.3) (17.0) (17.3) (9.5)
Nakhon Pathom Central 126 83 95 304 130
Ratchaburi C 159 63 75 297 60
Kanchanaburi C 103 10 50 163 80
Samut Sakhon C — —- 10 10 10
Nonthaburi C — 10 20 30 20
Ayutthaya C 5 10 20 35 25
Saraburi C — 20 10 30 20
Pathum Thani C 84 45 85 214 154
Chachoengsao C 6 5 18 29 18
Chon Buri C 3 5 30 38 35
Nakhon Nayok C 30 15 35 80 60
Total 516 266 448 1,230 612
(% | © 41.9)  40.0)  (363)  (38.0) | (59.5)
Songkhla South 90 65 85 246 100
Krabi S — — 5 5 5
Nakhon Si Tammarat S 6 13 20 39 20
Surat Thani S 20 13 40 73 8
Total 116 91 150 363 133
(% S 9.4) (13.7) (12.2) (11.2) (13.0)

Grand Total 1,232 665 1,233 3,235 1,028
(%) All (100.0)  (100.0)  (100.0)  (100.0) | (100.0)

Source . Department Agricultural Extension(Internal data), 1998

ENTns. W, [LFWEEOMHEHIEET D70
G2k, MIELRZEEHHEICIED 25, REOFEHR L
LT, Neem (Azadirachta India) DOfiHEDOfE
AZEBHLTWS. IS, HBLEORBBOHA
ZEEMHL, 1~2t/RaiDH L LTw5h. X, -
BopHH#E L LT, i, EHoORIZ200~
800kg/Rai DAIKDJtH & LCT\w5b., Zoft, T

DB L B REBR, MEBEROBHHEHED
IR IFEINT NS,

B OMARX, HED 1~ 2 BRI ¥ 7 IVEREL
ENDOAEIZ & 5500 - MENTbIL s, 51T,
T TOH ¥ TNV - 5T iE, BEEBOEETT
iThh, BEIFDOAEIIHIE SN 5.

EEYWOFRMIRIE, KRFRA—N—FOH X H
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Picture 1. Nylon-net system and outside for

vegetable production at Nontaburi province.

FaedLi, aFFAECTORGREZN->TEY,
EREEMEIZ10~20% B0k e HIEL L TW
b, E512, BERBERLZE - WA OREL
WAL, REMGZEBRAENOEREZ K-> Twb. HF
2, HBE~OPRELT, 257147 (TV - #
B9V OFREEERIZEIZF Y yX—UH
BREENTWS.

EPEEEX, —F YD) oFEEEOFEYE % 3Rai
LT, AEESABE (2418) ToORREER
30,000Rai/10,000 FOMEZFELTHB Y, Ak
o BIEE, 1Rai—/EFHE 4D 3,000kg DINE & L,
FEMAPEOREEE LT 5.

9REFEICBITH I NF TOYERFEKIZ, Table 4
DRBIZHEENR TS, EEME24 B o NRIZ,
R4, HALEE5E, moif11R, B4R T
95/974E D 3 DY R HiFEIE, 8,235Rai T, 4FEH
#1,000Rai DFERE oo T\ hH, BB, R
1,230Rai (38.0%), Jt#B1,083Rai (33.5%), W
JLEk559Rai (17.3%), Wi#f363Rai (11.2%), D
JE& 7% b, Nylon-net KXk, FREIEARAKD
612Rai (59.5%), XK\ TitEF185Rai (18.0%),
Z1L T, B#133Rai (13.0%), HIL#B 98Rai
(9.5%) DERIRNEZ>TWAE.

T, 984E2 HOWICDOAE R ¥ v 7 DHE
A% 51F, HIEO Nontaburi 54123517 % Project
SNMBRRTFON2EDOEES 2 HET HRE /L
DT, UTFICEBFAOMELHNT 5.

# X1, Nontaburi!® Sinoi#l Tawee Wattana
NT, MgiomELs iz, BHE, #2h, BXS%
PHERIZIb 5.

@ {Chain &¥) @ &BEHEEIE, 50Rai (NfFH
15Rai) T, fMifEZd LR & L TBanana,
Papaya, Mango Z /2 C\w5. £A, #, BFOD

Picture 2. Inside of nylon-net system.

RRF PO T, FHHIS—F283Mb 5.
Project 121X 96 4125, 1Rai B Nylon-net /5
R3AHIFETEA SN TV S, MMITEERES
9 ~3Rai d &%, Kailan, Cariflower, Taisai®%
I TS, Blz2IE, Kailanld 45 H TIU#
L, 2500kg/Rai DIE% RAA TS, Wk,
A —78— L OFHT, Mitkid 15Baht/kg TH S 1,
JEBAAMIM 1X 40 ~ 45Baht/kg & 72 > T\ 5. ¥,
IR, Ko, HotEE, mRLEz L,
pHf# & U CHIKEA 300kg/Rai 23 B I T w
5. BEBYORTIZEMT 7, €—F v HI8EH
Hwbh, EEE LT, 1EREE 50kg/Rai (16-
16-16) MHEA I 5.

@ (Tanit 2¥) @ FEHEIL30Rai T, MWlEZ
L, BR, BAESIMbD L. FEIE, FA, E
DS — P A28 Mb 5. 96412 Project IS,
1Rai ## D Nylon-net 32 B % #iBh H¥E THEA,
12 B H R BRai DHBLEL & > T 5. Taisai,
Kailan O3 % M2, A—/S—=~§HLTWw5.
fli# 1%, Taisai?*10Baht/kg, Kailan T
15Baht/kg & 2o T 5. HIEOMAKRIE (Chain B
%) LRBOEENEES N TS, (Picture 1.
2)

2) REiEE

A EICBT 2 RYOMEMEIE, 60 MM EEEK
Z, —RICIZ30~40EEAME - TH Y, FH%E
# L CH M A Banana, Papaya, Guava, Java
apple Dftt, 5 H~9 HEH»FH 121X Mango,
Durian, Rambutan, Litchi, Longan %% < &
bhn. FhEmEX, ZEMD Coconut, Mango,
Rambutan, Tangerine, Durian, Pummelo % &

14E{: @ Banana, PineappleFIZKBIE N5, 74
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ERAEREL, I, VIR, PRIIEAT, KK
#F1Z, Rambutan % Durian 2 DEK ) 2 G142
CROHND. iR, FifEE ORAREIENS <,
Pummelo, Mango, Coconut®2sH 5h, PHERIL,
Coconut, Pummelo, Lime, ZEDOHIENL . B
Wik, kP EVWWNHZFALZ Coconut,
Rambutan, Durian, ZFDEEIL ., JLEBIZIH
fEL ORARFEHEMELIZE 51 5 Mango,
Custard apple, Tamarine, Coconut % 4 )s
BA T, BIZILEHT T, Longan, Lychee %
CRON, GiRREZAD U7 IRa B o Fp A
AR E N TWw5B. (Isvilanonda, 1996).

557 REAFSETEE T T o 10 4F R O B A pE AR
DRI, 85F D842 H /T RaiH H 945D 8.76 11
FRai~EWWIZE T > T 528, AERT,
5,375.76 Tt ~LBHFE WM EZ R L TWw5b. HIRE
LT, 1FEoORBHEES1T%% HO 5, M
F&ix, 2.01E 5 Rai’* b 1.40 HJ Rai~& @A L,
—F, ZEEREBOEMEIL, 6.41HJ7Rain b 7.35
BHRai~NEWIML TW5.

#Hix, EEED2~4%MRE T, Durian,
Longan, Pummelo, Mango¥2’E£%mE & LT
HIF o, 94F DAL 16,032 H /1 Baht & 7
> TW5.

BUVERNEEICKZ SN Tw 5 BB A, e
VAR >TWED, FBEHNNZERIL, B

BANOKEPBO TEHWFEI S, FHREEROFREIC
* L, Germany DEAMHH 11 X % Thai-Germany
Project "Integrated Pest Management in
Selected Fruits Trees"2"% & L Tw 5% (Thai-
German 1996). T ¥ f oy FHEL, 86F F
THEZE - B% & N7z "Integrated Pest Control in
Rice" OREEBRZ MK - BRI S H DT, Fisibility
Study ®#, 894E® Orientation Period % - T
BG4, 914E/934E D Phase I, 94/964FE D
Phase IICEoTWwd. ZOMOHEETHI,
Thai ® 200 H i Baht, German ® 150 5/ Baht ®
SEE RS TS, HEEKERE O DOEAIX, /3
fay NEEOWE - RBOKRREY, REAESK
ICRHTE S8, TREFICZIDHIEE 92405
HEAHEL TWD., E512, Phase I DFEEFMOE,
974E7* 5, Thai-German Project iX Phasing-out
Phase (Phasell) & LT, 994 % T "Policy
Reform, Regulatory and Supportive Measures
for the Environmentally Sound use of
Pesticides" D% - FFEFEZHE &, TRER
ERIPBRILREDFESL I T OB EER O - 78
FICMYMEATVSE., Fudzs VEEOME
(91/924F) TlX, RMAETD 15 ~43%HPikkE
THOOLNTWAREHRELTED, X, 74 EIlH
ASNTWDBRED62.7%H0EHEOWHO (World
Health Organization) O # 2% #, 1 a

Table 5. Decision matrix for the selection of fruit crops

(the fruits printed in bold letters were selected)

Area Planted Number of Export Distance of
) in 1987/88 pesticide possibilities major growing
Fruit crop in 1,000 Rai treatments areas from
Bangkok in km

Durian 529 20— 30 Good East 350
South 600

Litchi 50 20—30 Local North 750
Longan 148 5—-15 Fair North 600
Mango 1,151 1020 Good East 80
West 80

North 600

Pummelo 94 20—-30 Good West 60
Central 150

Rambutan 445 5—-15 Local East 350
South 600

Tangerine 284 20—-40 Fair Central 50
: : North 600

Source | Thai-German project, 1996
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Table 6 . IPM-Tool development of project

Activities

Objectives

1. Citrus nursery
programme

Start fruit production with healthy citrus trees by
production of virustested trees and introduction of
Phytophthora tolerant rootstocks

2. Good cultural
practises

Optimize fruit producition and environment towards low
pest pre-disposition

3. Physical control

Increased use of non-chemical methods such as:
insect trapping, orchard sanitation, change of orchard
microclimate, mechanical barriers

4. Conservation of
natural enemies

Efficient natural bio-control by active conservation of
predators and parasitoids in the orchard

5. Mass rearing of
selected natural

enemies the orchard

Enhancement of biological control by augmentative
release of mass reared predators and parasitoids into

6. Pest monitoring

Reduction of pesticide treatment frequency by accurate
assessment of the pest and natural enemies populations ;
correct timing of pesticide treatments when necessary

7. Pesticide trials

Selection of pesticides with least adverse effects to
natural enemies, humans, fish, bees------ etc.

8. Pesticide application
technique research

Correct application of pesticides increases efficacy of
treatments and minimizes pesticide losses due to drift,
run-off and evaporation

9. On-farm trials

IPM tools tested and feed-back from the farmer
considered for further development activities

Source : Thai-German project, 1992

(Extremely hazardeous), I b (Highly haz-
ardeous), I (Moderately hazardeous) Z#%¥%
L, WERORE~NDEIIEOW KL, AHRH,
RBOWAH L Vo 7-REEZRHL TS, Hig, ¥
A4 BT OEREFAE (85/904F) TR SN 5 BHEHE
DIBEAS, FH 27 ~44 ADFHLTE L 2,600 A~
5,154 NOFREZEIC L2 R FEH 2 BR 2T
ko, S5, BAEMICIZI0EEWEES SR
THTHH)EHEL TS, (Thai-German
1996).

TuYxs bHEEE, IPMOWMIE - BERICHK Y,
87/88 AF\Z LW 7% 7 HEIH O R M A o 0 S EIR A
(Base line surveys) %17\, #XIFWFE, BRIHL
Mm%, #WHA~O®ESE, Bangkok 2 5 HEksEn
#wEH WA 5, Durian, Mango, Pummelo,
Tangerine DU ZE MR E L GEEL TW
%. (Table 5). Hiisix, FERBIATIE D Bangkok
I D East, West, Central (50 ~350Km) % %}
H & LTWBAY, Tangerine ® North (600km) 72
JiE, BHOEBEGZATHRAENSEHA IR TY

B. HRBGNCHIZE - BA% Team A T 1, #F5EE
(DOA) 34, % KkEH (DOAE) 3%, AEEZE1LT
BERLTWS, 512, SNOEMET AEEL L
T, EWRRIE, BiRERoOW R, EitaEoF
B, ARREHOEMTeambP T h, 7o
Va7 PHEELSKOBBMEZ Table 6 DRRIZ % -
TWwb. £1EH O - PSS (Demonstration)
¥, MOMango : Ratchaburi®, Chachoengsao &,
@ Tangerine : Phrae &, Phathum Thaill, @
Pummelo : Chai Nat!®, Nakhon Phathom &,
@®Durian : Rayong!®, Chantaburil®, Prachin
BuriRDO 9% -THEY, 612, Moy b¥
BHEFEL LT, D Rayongl®, Chantaburil®,
Prachin Buril%, Chanchoengsao - ® 415 CTEBH
ENTn5,

3) fEFF4EE

¥ A BEOEFAEER, E2FtREEEREDE
WOEMIME, RERMEFICIAFENEALTS
0, S8R5 NEFTHPBIMGD ITHEITBI LT T04E
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PERIBRIZ 50,000Rai T, B3 (90.0%) & BIFERY
(10.0%) Tk shs, FELRIIZ, Orchid,
. Jasmine, Rose, Lotus, Marigold,
Chrysanthemum % T, Orchid DAADIEDITE A
ERENERIANT E o TWh, HF R D4 ERE
&, RO RRED, KTT%E EOEERE
R L TWwa, i EoEMAEREICE S 5 LEIE,
¥12% DB L 2 Y, MIIEE, HALIROMEHIC
. JLAE, WHBEEELVWHENE RTBY, £
FHHIZOrchid 25885 % % o TWwW5b., —7F, i
ADBWLTEBY, ELWMALTETFE»S & 2o
TWw5,

B8 RBIFEIETIX, $£6.K, HETRILDIRE
JEROMAKZE EARIZ, AEOFEL WO KET
WL, FEHOREER% 9ITHED 62,766t 5> 5 2001
EIZ12 86,778t L ERK 844 %DM THBE T HH D
ERTWS, ZORGREILTFERZEILRANDORIE % X %
PASSECR I, TRAH R & OB OB % RIAA 72
AFERTEI 2R L, WERLRBAE L MAOREEIC
M, BEREREHONE - ARORHEE T KZH
7212 F T 5. (Yamazaki, 2000)

w =

7 A EORRBEREICHE), HERLEEEM O LA
2, BEMOREROERZ DZOL, Wl %L
AT E BB EVEM S O EBEH S T O T 2388
FilhoTHBY, BEBORIZ, EBHESI) OB,
BROBIEFE & RBERE, AHEOEWH LE~D
XIS T, BRIl L2 R OFmEICEFL,
EH - EHOBNWIEK ZREST HHEH 2L T
TWw5.,

FEIZ, RZEIPNE, MBEERICE > THENZ
TEICIIRELEORMIKE L, THERENE
EDED I EREHFH OHEE L RERS ORI AR
ENBLDOT, SOFERPSEREIR LN L REE
WA, EMFIEORE, £ERAHEE, mibo
HEHE, BHMPEREOWMKIZEZONT, ZOREIZHE
FEHMMOERLTVS, LAL, KFEECTRTEL
BRI, BZEICBITBEEOILKR L SN 4 B
i, — 5T, RERDBRANOBEOIRFEEZMEL,
HEE B R OB BEMN O GRA L - T, BEMI,
HEEZORE, EMOKREERE, TLTRERED
T8, K, ARBRIIZAKLAWMEDLLZLL TV,

O, HE, HE, BEEZSEIACENNLR
BEICR L, BEEBRIX, 804D S, MET
HEHE L C & - A W E A FIE B o KRBk & B 2558

WAL, EEOAWR, R, WBAIBIERT
DAEI G H O - %L, REREREED
EREZEET HDDT, HBOFHEMOIFEHPH
BREORBE & 3R, HRPENREOUEL L
T, EMOREWIZTDRRPFLN TS,
FRIZ, EBRIIEEICR O BRRIZ, FE RN
PO DHEMEOSME - T EHOHERIZK, TI7T
KPR BT B HFFEE R BB IR DI HE T K
ELEBT2bDLHFFEINS.
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