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ABSTRACT

The purpose of this research was to study the socio-economic situations
and the usage and needs of the farmers relating to biotechnology for producing
pomelo. The sample was 205 gardeners selected from the population of pomelo
producers in Chai Nat Province. Data were collected using an interview
questionnaire. Percentage, mean, standard deviation, analysis of variance, t-test, and
correlation analysis by using SPSS for Windows Program were used in data analysis.

In terms of socio-economic situations, the results showed that there were
almost equal numbers of male and female respondents. Their average age was 49.76
years and most had finished primary school. Average family size was 2.20 members
and there were 1.20 laborers, on average, per family. The average size of pomelo
producing areas was 3.19 rai. The main occupation was rice farming and gardening
was the supplementary occupation, with the average family annual income of 79,257
baht. About one half of the respondents were members of local agricultural groups
and the majority were members of farmer groups. Most respondents received
biotechnology information from television. In term of knowledge in biotechnology,
the gardeners knew most about bio-extract of cherry shell, while they knew least
about natural enemies of pomelo pests.

Factors affecting gardeners’ needs in knowledge of the use of eleven kinds
of biotechnology information for pomelo production, the data showed that: (1) gender
and being a member of a farmer group was not related to the gardeners' needs; (2)
age, number of laborers within the family, and the main occupations of families were
significantly related to all kinds of needs, i.e. the older respondents and those who had
more laborers within the family tended to identify more needs. (3) Rice and field crop
farmers identified more needs than did fruit gardeners; (4) there were significant
differences between groups in terms of level of education for 6 categories of
gardeners’ needs and gardeners who finished primary or secondary education
identified more needs than did those who finished a certificate in vocational education
or higher; (5) size of pomelo producing area was negatively correlated with nine
categories of gardeners’ needs, i.e.gardeners with more pomelo producing area, had
fewer needs in the use of biotechnology; and (6) incomes were related to only two
categories of gardeners’ needs. '

It is recommended that government offices concerned with pomelo
production should play an important role in extension of the use of biotechnology
information for pomelo production by organizing farmer groups for producing and
marketing of pesticide safety pomelo products.

Keywords: Biotechnology, Pomelo production, Chai Nat Province
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e sunglafieliiiinuenseion ¢ auetlussduitineliRnaudome
Wnsdiiiaziiuiunneainmsansnad f‘ﬁqqw’ﬁ'ﬂmmmﬁ@:Lﬁﬂuﬂmuiﬂhi:ﬂmm
Tiunwin Fesdaviudnidulszdn mm:ﬁtéﬂmimimmm‘mﬁqmﬁ%ﬁmﬂgj"luﬁ?mmﬁ'lﬁ d
Nﬂ‘lﬁr,ﬁmn?:mum?muauL%@Tiﬂﬁmmmﬁimﬁm
L%fam‘l,m‘iﬂLmaa‘mﬁ'cimma‘wmﬂﬂuﬂszaw%mw‘aﬂwQnﬁmmuué{n

A1N3UA wudﬁmuqinmu&uﬁﬂﬁ’ué’@nﬁmﬁy ransudvienedulovssdani
uanwnlsnfiruanasiin farlsznoudag demlsdanlvily (Rhizoctonia solani) Fom
sianelaifisn (Sclerotium rolfsii) waBesfLfien (Pythium spp.) ﬁtﬂummmm‘[?mna‘m
Wi Trasnudn Tsainsyduiu L%’ﬂ?’llﬂﬂﬂﬂﬁ‘ﬂﬂ (Phytophthora spp.) ﬁLﬂummmm
Trarinuit Tsalauin wasidesfloancon (Fusarium spp,)  wenrelfiRelsaitayy
AddnmraAsegiavanesiia Tanslia]

3.2.1 wanAuTagUgnnady Wi Feusuaisisiu 15 Alani HANTER
Ugn 1 gnunadiaims (1,000 &ng) agnindvidniuldmneuussenalgnndady

3.2.2 salauduriugaulugawizd Windenauanndsulrafusay

] -3

Tawshuiugdn (fumeuSenamen) §ms 10-15 n3u (1-1.5 Fauung) Aensudansaudunay

(]
i 4

3.2.3 sasiunguangnlusivsasgndas Wdensuangsulsely
vanLgnans i iuiufnadgndnednm 25 -50 nfu (2.5 - 5 Feuuns) Aedu
' L ! -1 = | a
3.2.4 windausuduilauss Wndsuansseiuminuasiusey "|

Tnusullsremsenadng 25 - 50 nFwmisamas

A9 2.4 Sesnasuinudelnstame fn W Tusuduiilauds

Fadinsany (ns) Bunnudelnslamesn AN AT T
(anTAusunsEw) litlaeriulsn 1H5nwnlen
(25 NFN/ANTNAT) (50 NFW/ANTIUNAT)
1.0 75 n¥u (100 $4) 150  n¥u (200 3)
1.5 175 nfu (230 %) 350 niN (460 99)
2.0 325 n¥u (430 §4) 650 n¥u (860 1)
25 500 n¥u (660 43) 1.0 Alaniu (1,320 §9)

3.0 750 nfu (1 @m9) 1.5 Alanfu (2 fm9)
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3.3 nsannsAngaNlne 95
TnAa Wiyan (2540) naady unasdmgarsuTRvasdngdaiid iy i
Farelud
1) waailenunaadeu Aphidius sp. uas Trioxys sp.
2) waudleuunasiunalsl Opius sp., Biosteres sp..,
Diahasmimorpha sp.
3) wrwilauvueusiuly Apanteles cacoeciae Riley
4} wpwidounuaus Apanteles parasae Wilkinson
5) wawdsumuauseuludn Microbracon phyflocnistidis Mues
6) umilieuuuauesdiu Microplitis crocepes Gresson
7) uudesldide oo Trichogramma papilionoides
8) Ltmutﬁﬂu‘lﬂﬁtﬁﬂ Trichogrammatoidea bactrae fumata Nagaraja
9) umailsuwuaustu Euderastichus sp.
10) unideunusuTouludy Closterocerus trifusciatus Westwood
11) wnwiauwuauteuludy Cirospilus ingenus (Subba Rao &
Ramamani)
12) umudeuvuauseuludn Citrostichus phyllocnistidis Mues
13) wodeuwwanseuludn Kratoysma sp.
14) wndltuwueusauludu Sympiesis strialipes (Ashmead)
15) unudeuvueuteuludy Teleopterus sp.
16) umudaunusutauludy Ageniaspis citricofa Logvinovskaya
17) LLmuLﬁﬂulﬁﬁLgﬂﬂuﬂuLLﬁQ§u Ooencyrtus malayensis Ferriere
18) unuiileuunawiin &y Eretmocerus serius Silvestris
19) LLﬂuLﬁﬂuﬁnLLﬁﬁL?'!:ﬂuu'auu,ﬁ"a Brachymeria euploeae (Westwood)
20) uwnwdsuwuausewludun Eurytoma sp.
21) wawileudnudtidevueuuiody Preromalus puparum Linnaeus
22) wnaileulsideuayldno Telenomus sp.

23) usilaulduouden Gryon antestige
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24) LtmuLﬂﬂu'L‘lir;I‘,'anu Scelio facialis

25) urdeudnuAthReuauy Chrysius shanghaiensis Smith

26) w1 fleugnua Sphex viduatus Christ

27) wniDeusnuay Sphex siamensis Tasch.

28) ANWNRVEN Menochilus sexmaculatus Fabricius

29) paasiniiulsume Stethorus pauperculu (Weise)

30) #auen@du Micraspis discolor Fabricius

31) fawinddu Micraspis crocea (Mulsant) uas Micraspis vincta
(Gorham)

32) ANNNRIEYR Harmonia octomaculata (Fabricius)

33) ANAIANEIIN Coccineffa transversalis  Fabricius

34) Faaindiy Mylabris phalerata Pallas, Epicauta maclini Haag,
Epicauta weterhousei Haag, Epicauta hirticornis Haag

35) WNAYIUINENT Dofichopus sp.

36) uuasiusantyl Syrphus balieatus de Geer

37) unssduilisuwuavanidnu Tachina sorbillans Wiedemann

38) unssuileuuauufiadn Erycia nymohalidophaga Baronoff

39) NNWINHNG Rhinocoris fuscipes (Fabricius)

40) HIUWINNR Scipinia horrida Stal

41) UIUWIRINNG Polytoxus fusovittatus (Stal)

42) NMUNTRINIR Acanthapis spp.

43) NAUWINNIR Acanthapis gulo Stal

44) HNUWIRIHRA Sycanus spp.

45) NMWINHIG Sycanus collaris Fabricius

48) NIUWIMHIA Sycanus croccovitatus Dohrn.

47) waunalsl Nabis sop.

48) muﬁ'ﬂﬁ Nabis capsiformis Germer

49) muﬁﬂﬁ Arbela nitidula Stal

50) waumenlsl Orius persequens (White)
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51) wnduwaelyl Wollastoniella rotunda

52) waumls Geocoris ochropterus (Fieber)

53) NIURNAKUAY Focanthecona furcellata Wolff

54) wnasEautl Coniopteryx sp.

55) meoﬁ’qqaﬁqma Hemerobius sp.

56) LLuﬂd‘fi’Nﬂnﬁm Ankylopteryx octopunctata Fabricius

57) unssintnla Chrysopa basalis Walker

58) wuAdLaEN

59) wuasdeting Aeshna spp.

60) wuaaatiy Neurthemis tullia (Drury)

61) wusuiideRumagudl Spalgis epius epius Weswood Wa%
S. epius nobilus Moore

62} yusufideRumanvay Autoba (=Eublemma)} amabilis Walker A.
(=Eublemma)} coccidiphaga Meyrick W& A. (=Eublemma} rubra
Hampson

63) WN Araneus inustus (L. Kock)

64) lssiasn  Amblyseius imbricatus Corpus et Rimando
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3.4 meldinalulag@amuilasiulsaliauaslsandrelofaansdu
pmdemessduiiinannideloiauactsaadalofa v liinsmsnsrnadauldtuana
devnernaudisauan Tusd wavafiung (2540) nanadn Teafiddnuiiansesduldun

3.4.1 Tsansain (Tristeza)
1) snwazemsivengludule Ae luszozusn azuliaey iedy
FBUIRATUARIBININIRININatiNIAdIuasdmau uasin IfiAne s ntinumsndey
2) auvmyaslsa Apannidalafaviamen (Citrus tristeza virus)
3) n2aemenina ﬁmlﬂﬁuﬁqﬁuq’ namuRsuazusaaunme
1w Lwﬁyﬂ@jﬂuﬁu (black citrus aphid)
4) nstleariunedanw
(1) Wdulaanlsa
(2) Hosiuunnowvziio masen 1w Warsatndulduues
(3) dumeduniulse du duiuiles duanaly
(4) aneuiiiulsalasnisoauiioudamn

(6) neaFranfilidudulaanisdgniesiialiuss

3.4.2 TsalunuRoedulvsy vsalsansuils (Greening Disease)
7) 2103 inifiaenisadednanasinetmis iy fanzduas
=) =l <4 = I | 9 = =3 = ) [] oy
wanila luidwdesiaifunarsluiididen douwsduflnnadndoeamnndnng

LTI T 7

=l ar A& =l =3 e ] = = o [
uargeNIl waNyaan udnlausmeinisguusaieanddu@oovan (luss wevafiung
2540}
2) auvg Ananidenuafisy (Phytoplasma)
3) nsdremenisa
(1) s mnfaviug
(2) AMNNTRABINILNG
v ] c’; . .
(3) anuuaswwe Idun waenszlandu (Citrus prytiic)
4) matlestun1edanin
(1) Mduaanlsm
2) diunanulsa

(3) feviuwnas Taaldasanadonon
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(4) vnaosiudniinansenisTatnauuasiunia
3.5 meliulgaRulnedsdinw
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=

Taqdaliminusuiuyadnd unausuasianiBon FeiEnmins
3.5.1 Jaanld

1) yadnduisazidan 1 Ty
2) WNAUAN 1
3) Masdun 1 Alanfy

<4 < o Gﬂ' | ] T ¢=' 1 b &' cﬂl
4) i vsadaniunlding luiesiiu [y unau nandas Sides

wiRendafias whendadiun qauznin wat adnalnethaile 1 Th

1
5) waNRFINN 2 FauLNg
8) NINUBNR 2 dauuns
7) 41 dsEnan 10 AR9

(ﬂ§uamﬁaLﬁulﬁmuﬂmummmu)

3.5.2 3Emei nanpgniadiddoiu saviniinaudanthaisdanm
Lm:mnmﬁnﬁmmfams*’lmuwn'mumlumnm fokunn Wi mmvﬂuﬂld‘lunmﬂa
Tneldflarindanuiiu 1 Lu@Ltuuﬂ@fanﬂﬂuuwmtﬂunﬂulm UAIINNANAGNIARIAUSY
nmﬂﬂuuwumuuﬁﬂunmﬂﬂmﬂ?”mm 20 - 30 \uRuAT AaFInszaeUTuRels 3 Sy
mm?nmﬂﬂlﬂlﬂﬂ dnuauzseafefiffiesiindann Indurssmitedia nastjeli¥ou uaz
i

3.5.3 38msld malfluliiue wiudonlauduling §am 3 - 5 Alans
LY ‘%uagiﬁuaﬂt;Lm:mmmmfwju'lsﬁ’ma swnsaldnszaauiulSluiisuldum 1 3

3.6 msldasanndaniw

maguainatudula insmensléfesldansainarnsssusiiuagng
uwwinae uaflgasnsinfiunnanai dun

3.6.1 mﬂnm%mw (Bioextract: BE) a1 Awafin (2540) ‘lmaumnmnu

manmmmwm SIIGT N1 ﬂu’] I.ﬂf;lsﬂ"}’}ﬂ LT uaziaadnd n Ell‘ﬂu’lﬁl"lﬂﬂﬁ“a ﬂ"lﬂu"ll.“vl"lﬁ
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3.6.2 damusin meuanLlamingss vessoiddeinenmansuas
walulativdstszinalng

1) BEmsh duidausdanidhdusn I antiurinmsinlud

WAIARN Tma’lmnﬁ‘mwmuﬂ WIaNTANA nmw'lﬂmﬂulunwmmmmu {naldlan 100
Alansu Wnsaveifiadadu @Gemubassly 98%) Wifiaos 3.5 Ans wdaRunininag
aslil@n 20 filanfu vivae 20 Anz aulidiu wesruBare et atias 7 T wdausnsield)
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3.6.3 aan1sAsIaniAsIEwS e fIvuRY luthan AT WL AL
arugin

Tneviansiesvivifianauaefinuie 3 1ie 1dun eandu
lalnlafiu uarduweiradu luihadadanwaniiedn wald 3 a9 uazdanwin 1 gms T
dounan Al

] 12
Ash 1 Kutless 3 Alansu+nintinana 1 nlansu

=)

a2 ndae 1 Alanfu+uzazne 1 Mlaniu+Hnnas 1 Alanfir
mntinana 1 flandi

e 3 newauld 1.5 Alanfu+azin 1.5 Alanfu+mntiana
1 Alaniu

qsH 4 1an 3 Alandu+nminmna 1 Alaniy

namMFA ARz Bnnseslnfinluiaindanmiilduald
wiin Beldu Rurlzan ndan uzezne uasiinnas nuilFunseftuuittagis 3 1iia Ae
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AN 2.5 adisiiinueeiluuin luihadadanmusstaiviin

gua/doutlzznay BANTY lainlafiu AUILBLTRAY
Indoleacetic Zeatin Kinetin GA,
acid {(Mg/mi) (Mg/mi) (Mg/ml) {Mg/ml)
1. Futzsa+nintinmg 0.26 7.06 13.34 20.75
2. NANE+UTANA T 0.27 3.58 7.70 28.93
finnes+nntinang
3. nevAIA+Azi 0.81 13.32 1.82 Taiwy
Aminmng
4. Usr+nntima 0.04 3.66 Taiwy Taiwy

AATIZULAY  NESNBATIAN NINATINFINERT
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1. anufFaaninliudedate
TaeAEnnsdonaw 4925 266 4.814 646  -855 395
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4. v ngasusndngd 4888 320 4833 693  -305 694
5. Arfiseninaindann 4851 456 4796 710  -.369 713
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AINNGTRINNS Taiiiu 200,001- 400,001 3wl  #h
200,000 400,000 #0m  Sig.
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1. A ugideanis

Uiupednlalae
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fulauuag 4548 682 4500 759 4250 957 406 .749
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71

A139% 4.21 (Fia)
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