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KAvaLaTafinneIuAINTUNFEUMARDNIIAIUANBS Colletotrichum sp.

Effect of Crude Extracts of Soursop Leaves on Controlling Colletotrichum sp.
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fvhazane waranududu nedhazatedl 4 ala (uniuea weilaesdian lonwu wazdn)
LarANUENTUT 4 s (0 5,000 10,000 wag 15,000 ppM) NANITANYINUIT dNBULE1TaNA
neruiidnumenia ATendy lnedvianet IWUsimasatanetusniign Wiy 38.78 n¥y
ﬁ?%%‘U‘Ui%%‘W%ﬂWWSIJENﬂ’]i'EGJJUg?\‘iﬂ’ISLQ%ZyJ“ZJENL“?}Jai’] Colletotrichum sp. Wua1 asananeulusa
Wazalulaniaazdian mmms’]’u&msm%mﬁuaﬂL%aiﬁ Colletotrichum sp. lﬁﬁ‘ﬁqm Tnafiszeu
A uduvesasatn 10,000 uay 15,000 ppm fiAn1sdudiniseiyvendulodes
Colletotrichum sp. gaitgn Winfu 42.20 uag 43.57 Wesidud audiu Tneflanuuansiieiu
n1eadfegnadivedfyda (p<0.01) WowSsuflsusvamaasddy 1

Addny: Tsaueuunsnlua ansaavenu TuySeune desn Colletotrichum sp.

Abstract

This research were aimed to investigate the solvents for extracting the crude
extract from soursop leaves, and to study the efficiency of those extracts to control
Colletotrichum sp. The experiment design was 4 x 4 factorial in CRD with two factors
including solvents and concentrations. Four solvents (methanol, ethyl acetate, hexane,
and water) and 4 different concentrations (0, 5000, 10,000, and 15,000 ppm) were used
to evaluate. The crude extract was greenish-black and viscous and the highest amount
of crude extract was obtained from water solvent at 38.78 grams. For the effectiveness
of inhibiting the growth of fungi, Colletotrichum sp., the study showed that the crude
extract in ethyl acetate solvent gave the highest percentage of inhibiting mycelium at
concentrations of 10,000 ppm (42.20%) and 15,000 ppm (43.57%) respectively, which

significant difference (p<0.01) from other treatments.
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unid (Introduction)

niFouma (Soursop) datdufivieglurednszdas (Annonaceae) Wy Yesn1 919
uuKED waznszaee iudu daudnUszuna 130 dna uaz 2,300 viln lnefiana Annona waz
Rollinia \Bunguiteifivunalvg) uagdaudifymaasegia lagvidaifidnenmeiunisnain
Aeludseina $37w7u 7 ¥l wagiuggnuaudn 1 ¥ila (Badrie & Schauss, 2009) @1m15un1s
WNINsEteRuguenssumaluLaueWelduazieWunyiusenidesldnudl niswnainns
wiaivlnlunansfuiidanuszmaduiie asdann Tinanna AaUdud suleilide vade
Jeaunn udsuinuneuldvesiu uazusemalne nifoumadaduldnavdandsid
anszlevifivarnuarsuieniulinaiosioudu q fegaulusoarsens uaginfiuming 9
Pduuselown wu adlulawsn dule siman uazneanasa \Wusu (Morton, 1987; Love &
Paul, 2011) saudensuianlfidueiinuilsanig q lnguan3eumnagn sniuifudszniuie
fnunlsadensonmulsilu wadulisnulsadn waaldaunuusa WWidusndeva wazmdauuas
Tusnwilsaianids wile wazdinnude Tinuasiuden ldvsiu anonisinien anernisusulsl
&V WaLUTINDINTUINNTIMLINY (Homthong, 2013) uanaInidsdinnsihaiseangnads
Duarsusgnouniuadludaudng 4 vesniSoumaunliusslovifslunisnisunnd wagnia
mMsinens dadutumenisdaaiunisldaissssund ienaunuasiadidanszsd uasduiing
foAdndD

nsiarsUsznaumaaiulduszlovd deuadnarsaindiudng 9 1oy wu 510 wWaen
Tu non na waziwda TugUvesasadianenu (crude extracts) tielsildioarsifinrundudugs
reuthlulddmivnsfnvariaulussivgeiifianmasidoauazdudou Wy dunvaans
sunduinen uazdrunisdostumdndngite 1Judu Jsilvmszna Annonaceae fansngnwini
ngulng 9 3 ngu e lelaaenazidulng o:8laidu wazuouluundoa odlnddu Adunuiuy
anesoun wavansaLen lnalaled \Wussduseneau (Gajalakshmi et al., 2012) usiinludievand
zdiansuszneviiivssansamludunisinulsn MindedineliiAnsuniorenyus uasd
dnonmlunsliifuasmindasiold uivduanazanutuduvesarsuszneviiadaldainiy
Tuwdagdruusznavenadinuuandsiy Feonadmadniidaruuandreiudndie wu anely
Fu Auenlsanduadadinesaziinnluwdntdesmin arsesdiladu uesydinlosu uazuouluun
du ﬁLLaﬂléﬂuﬁmmmmmﬂﬁaumaawanﬁaumﬂ Wudu (Rayanil, 2012) wagnwuina1sezdle
JudiadalfnlunazidenvesSoumna aunsassivwaduzifounsyiald wu uzifeven

< v

ULLIILHIUL LLasz%qmnmqﬂ (Choosingh van Beem, 2012) 713l Liaw et al. (2010) $1891u
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MiinsihasatadildannEsumalunaassnisiuwaduzdasuslunynaasslasliais 10
daanfusieflansu 1Wudy uenanil SawunisesngniseduUsan (antiparasitic) qnina
AfAuAu (immunosuppression) Lazgninisenuuad (insecticide) §9491nn15@N BI04
Vanichpakorn & Vanichpakorn (2015) nageugussinuuasvesasatatlnsideudines a1sadn
iaozdian asadnezdlau wazarsadaioniueasnwaniazluSeumasonueulednluy
annvielJUAn1snieisiulu nudnarsadaeniueaanluniseumaidngainglunisiianly
muumusulednluuvasgndnazdi deuenainazinisiienaseongninaaianivanldly
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puautindoanmaiineliiAalsafivld fnsdnwmaasdlufivvatssin wu ansafadided
yhazatwezdlau uazenwy uaransatavzngiierdlauainsndudinisaigvesdesianmg
IiﬂNaLu"l‘Uaﬂ“UiJW“' C. gloeosporioides way Pestalotiopsis guepinii (Trakulsukrat,
Thipanyakom, & Siwakon, 2013) Tnelanzi@esn Colletotrichum sp. L%mmaﬁﬁﬂﬁlﬁmhﬂ
wauunsalua (anthracnose) niolsndauss Fadna1nidosn 2 wda Ao Wosn C.
gloeosporioides wavidosn C. capsici Futesiaaesuinil anunsadilauduazsiarewinld N
duvesidumieu uasfinnuannsaludwharefisuuuuds (atent infection) nafedes
anvglsnanngn Wivhaiefivdudssefidsoulasliusngoinsliifiuaunseifafindngszey
anundemunisszuiavestse fuavilvliarunsodestuidaldviuiaed uenanidmuindes
fdvhanslunadou waznafiundaunsnadudides (Hong & Hwang, 1998) dnwaira1n1590s
Tsatuturiinvomdn Tuninlvg Wiegednin veneduis vied Weavadwaveslududn 4 dady
yiodiiaa uduudsududmizsadundoutu denimbu Ju avesifudioniBudaiu vied
dugousguinmuna druninidn unassiiludnwugdni unadiiaa anmwndoufiangay
Tun1sifinlse Aoanimeiniafifeuty guuaivssuia 30-32 ssanwaidoa uazUuiuduan
Bnves Wesrlannsaufmiuan uagandnsludu dWoanmmunzay Wearadguninszane
2819570152 (TroplcaL Vegetable Research and DeveLopment Center, 2013) Iﬁﬂuaswmm
Laa‘msﬂmmwsﬂlﬂmﬂauLLavwaqmsmumm Fatunnsihansatnainsssufulidosiuddn
doamadanan annsolfifuuumsdmiunsdnaiuliinunsnshunldlunsudndudunees
wazanmsliasiaifineliiAnnansenusedsuindeon Ssaulafnumviavesiiiagaredlilunis
afnansataverululuySoumea wazfnwdssansamlunsamuauidoslsaueuuns Alualunin

Yaaa1sananeIuaINtuS e Asioly

789 9UnIaluazisn1s (Materials and Methods)

fumeumsafinansaaanlunGeumea

AusegluniFoumaszegfiaigulafiui tunddiazen wasisliursluisy
ndaanduihdadmdnan wérhlueuiigungll 50 earwadea 1nan 36-48 Falus w3oaundn
fhedasuiiainudunlfasBondeiniestiu unedislunEoummimin 500 n¥u utadudavi
azanefiunnanaiy ldun 85% Lenueu Lefinos@nn wag 95% winuea Usunmuweyia ufialily
gumpdveadiunm 3 fu mnduiansesmznausendienseatunsonues 1 wdnhdwvenadly
seefYazalueendeLAes Rotary vacuum evaporator (898 EYELA U Botany N-1000) vi1l#
wis wesiulilenaaoudely dauansasnaindwinldlasidedislulufuauieniionmgf 200-
230 ssrnwwandea Wuna 1-2 $9la nduthennsssnenousandenssaensaaues 1 tiluudls
waluguy wénhlussmeiviarageenimelnieszimeayanaLuuBenuda (Freeze dry) vilsk
wia wazihlunaaeuluyanisveassinly (Figure 1)
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Divide the sample leaf into 2 parts, each 500 g.

Part | Part Il Water extraction
Solvents extraction
heat drying
—1 heat dryin
yins Fine grind
— Fine grind
Boil in distilled water for 1-2 hours.
—— Extraction with hexane 3-5 days / 2 times 200-230 °C
T Filter
| |
Hexane extract Residue Water extract Residue
I Evaporate the solvent. u Evaporate the water
Hexane crude extract Water crude extract
Extraction with ethyl acetate 3-5 days / 2 times
N filter
| I
Ethyl acetate extract residue
Evaporate the solvent. || Extraction with methanol 3-5 days / 2 times
Ethyl acetate crude extract — filter
1
Methanol extract residue

- Evaporate the solvent.

Methanol crude extract

Figure 1 The process of extraction on soursop leaf extract
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REIT CEMIC DAt £

atiuninaaaulagldununITNAaeLUY 4 x 4 Factorial in CRD Usenausme 2 Uady fie
yiadvharanefiuandneiu Ao wmuea efiaes@an ioneu wasih warssdumududuresans
afaueufisneiu Ao 0 5,000 10,000 wag 15,000 ppm ¥nINaaeUlAgIASIN M TINELT
Potato Dextrose Agar (PDA) U315 120 addns luvinguwuiauia 500 daddns iduaisadn
peunluySeumaiieududuietudingn Sehdefiguvad 121 sswwaiBea anudu 15
Joudsoneiia Wua 15 wii aniumemnsiinauasadaadluanumzideiisndeud Taoyn
puauarhinauatsada ndinfmiivesemsfinauarsatauasyaniuauuivatn Yidos
Colletotrichum sp. AlFFuAnueyATEiINesUfiRn1sen3nuiy anginuasmans umingnde
us1B1aTITLATNS Sudssuue s PDA 01y 7 Tu figumgiivies udauinameuredalaifie
Cork borer tuAEUKIUAUSNAS 0.5 Wufuns 1easuuimthewnsiinauasataney nduuy
Numsdeiiguvnives Wussezina 7 Ju Tngvaaou 5 Sisognnisnaaes dunamaadniuls
voudulsvuaumzide Tnvuaduhuguinasesdule uastufindoya

FBnsewamesidudnsdudinisasyvenduleides (Percent Growth inhibition =
PGI) 21ngns (Gamaliel et al., 1989)

PGl = [(A-B)/A] x 100
Ty A = duwhaudnanleladussdolsaluynnuny
B = urngudnanlaladvondelsalununnaey

msiiudayanaziiasiziina
v = L2 i % 1 6 = d’lj .2 ‘g -'-ﬂ' r-glj
Tuiinualagnisinvuiaduinugudnardlalaive udendsnnifeduamsideeluaiu
AIUANLISYLANIIUABITD TITzaziamadey 7 Ju wdruidwianilesidudnisdudanis
WIAUlANISRTYTRLYD MNTUTRYANIATIEANLUTUTIU (ANOVA) kavtUIeuiiieumiy
WANANTOIARAEAI8IS DMRT (Duncan Multiple Rang Test) Iaglalusunsu R

Nan19Mnass (Results)

anwazasaianeIUIINTuNSEUWA
wavesmsatnansataeuanludsumaluiviazanefiunnistu wud arsadavey

Tugwhavaneih ﬁﬁmﬁfﬂmmmﬁqm WU 38.78 N3U F09a9u1A8 LeiaRediny Wity 19.61 N3y

daun e wmuea Windu 15.13 nfu uazieniwu dardosfign windu 12.28 nfu (Figure 2) lag

Snwnrresansataneivaziididead uaswiln sniuansatnanmihiddnuasdunsdimada

(Figure 3)
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Figure 2 Characteristics of soursop leaf crude extracts in four solvents, hexane (a), ethyl
acetate (b), methanol (c) and water (d), respectively.
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Figure 3 The weight of soursop leaf crude extract obtained in different solvents.

siladhazatsuazanudududonisdudsnmsinigveaduledon
nansAnwriindThazatesentsiudinisiesyvenduleosn wuin arsafanenulusan
avaneiofiansdion dn1sdudsninatguendulodesiaiogeiian Wiy 30.19 Wedidud sesacun
fio ansatavenuanluySeumaiiatadowmiuen tneu ks fwesidudnmatiudininaiyes
FuleWesads winfu 20.21 20.00 way 7.09 Wesiiud auddu Tnedivhazaneiildaiaans
ﬁgwmﬁmmu,mﬂ@iwﬁ’uasiwﬁﬁaa"wﬁcgwwaﬁaﬁﬁzé’umwm%aﬁu 99 LWasIEun
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(Table 1) E%’W%JuszﬁummL%’u%’maamiaﬁ'wmumﬂiwGsummiamié’uégaﬂ'ﬁm%zgmaué’uial,%a
51 Wu3 fiesadudu 15,000 ppm ﬁLUa%t&z‘iuﬁﬂﬁﬁug’aﬂﬁw%maqLﬁu"lm%amaﬁaqqqm Wiy
29.58 Wasiiud sesauniiaandudy 10,000 5,000 war 0 ppm Fiesduinstiudinsasyves
diledosaaemindu 27.16 20.76 waz 0 Wesdud audsu Tnsrnududuvesansatiniemundl
AuwAnAafuegdTddynadnfisesuandesiu 99 Weddud (Table 2)

Table 1 Mean inhibition percentage of mycelium of soursop leaf crude extracts extracted
with different solvents.

Solvents Mean inhibition percentage of mycelium
(%)
Methanol 20.21 b
Ethyl acetate 30.19 a
Hexane 20.00 b
Water 7.09 c
F-test x*
V% 13.13

** = significantly different (p<0.01)
1/ Mean value followed by different letters in the same column are significantly different at p<0.01 using
DMRT.

Table 2 Mean inhibition percentage of mycelium of soursop leaf crude extract at different

extract concentrations.

Extract concentrations (ppm) Mean inhibition percentage of mycelium
(%)
0 00.00 '
5,000 20.76 b
10,000 27.16 a
15,000 29.58 a
F-test *x
CV% 13.13

** = significantly different (p<0.01)
1/ Mean value followed by different letters in the same column are significantly different at p<0.01 using
DMRT.
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WeAnwsiafivinazalsuaz AU lutuaan1siugINIsaTyIesduluas wuin Aavin
arauleNaosTLAN NANUTNTY 15,000 kag 10,000 ppm a@m1sadudinisiasyveaduloes

waglagatia 43.57 uag 42.20 Wesidud mud1dv Insuandaiuegafided gy misadanseiu
AMULTRIY 99 WesiuR (Table 3 wag Figure 4)

Table 3 The percentage of mycelium growth inhibition between the extraction solvent type

and the concentration of the extract.

Solvents Extract concentrations Mean inhibition percentage
(ppm) of mycelium (%)

0 0.00 ¢

Methanol 5,000 21.10d
10,000 29.17 ¢
15,000 30.55 bc

0 0.00 ¢

Ethyl acetate 5,000 35.00 b
10,000 42.20 a

15,000 43.57 a

0 0.00 ¢

Hexane 5,000 21.92d
10,000 27.80 c
15,000 30.28 bc

0 0.00 ¢

Water 5,000 5.00 f
10,000 9.45 ef

15,000 1390 e

F-test *x
CV% 13.13

** = significantly different (p<0.01)
1/ Mean value followed by different letters in the same column are significantly different at p<0.01 using
DMRT.
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15,000 ppm

10,000 ppm

Control  Methanol Ethyl acetate Hexane Water

Figure 4 Effects of crude extract in different solvents on fungal growth inhibition,

Colletotrichum sp., for 7 days and incubated at room temperature.

331581 (Discussion)
msﬁm«nNamaaﬁaﬁﬂazmauazmmLﬁﬁm%’wummiaﬁ’wmulunL'%&Jummiamﬁé’ugqmm%nuj
veudulodesmuin ersataveuiildandiiasaneefiaozdavlinanssudnisiasyreadule
L%as%a%"alﬁqﬁa 30.19 Wesiius (Table 1) Tnefiseduarududu 15,000 ppm dnansadudanns
Wiyvesdulodesiadeligedis 43.57 wWeddud (Table 3) WowTeuidisufugnaiunu dslusiain
azanelofinozian Winan1sdudininaiayvendulodesldgan Andu 4357 Wefidud arunse
é’ué’jﬂmiw%iymamﬁuiaL%@i%@%ﬁ&jﬁq 30.19 wWesiiud nansinwasaiiaenndostu Pimmee
(2010) WU31 @sEfAEIUTEITINNEIERY aunsadudinisieSyiivinvendes Candida
albicans wag C. neoformans 1§ wuinduansusgnaumin acetogenin Wil Sidonadasiuansann
nUdeenuea 95 Wesdud anududu 3,000 ppm Sudude Colletotrichum sp. 1§ 99.39
wWesiiud ansanaveiuaini wazaglasludvhazatgeniuea Auudy 20,000 ppm @S
é’UéJzamiLaﬁiyﬂJmLﬁuialﬁﬁﬁqm sudsmsldansaianeiuainia anuduty 20,000 ppm fauugn
e 30 wail anunsadudinisiinlsaueunsaluauuluazaiaeld 100 Wesidus (Sutthisa et al.,
2014) uaynuasanaINNgnaILuin mamaé’ué’iu’amsl,ﬁmiﬁﬂmﬂL%ammaﬁwmm%asﬂé’ WU @19
afnannszyne wavasatnainviudy ﬁ’]ﬂJ’]iﬂETUE?\‘IﬂﬁLﬁ]%ﬁUjU’eNL%@i’] Phytopthora palmivora
(Thamsatit et al,, 2017) wazd15@fAMEIULI9INUNILDA dm1sadudinissenvesales C
gloeosporioides Fawenldainnin (Khewkhom et al, 2010) uar@onAdesiu Namsena (2014)
wu Tutfesminiafnsefvavaetindu wniuea 95 Wesidud wasignieu awnsadudinis
Wwigyvendulees Aspercillus brassicicola 't 66.25+5.30 30.62+2.65 way 26.87+11.49
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Wesidud auadu ulufsansadaildainiivnszna Annonaceae ailndu 9 wu Tudivaung &3

[
LYY a

ausadudansiinnliuiansey wazitowasuzsele (NakhonPhakdi, 2005) 8n@ae

d3U (Conclusion)

nslidnduivhazate MlkldUTiuasataveruaniian wavansadaneiuludayi
azanslefinozdian annsndudsnisaiyueades Colletotrichum sp. #afign Tnsfiseduaa
Fuduvesansana 10,000 war 15,000 ppm fA1n158UFn15195yvonduledosn
Colletotrichum sp. gaftgm Wity 42.20 uay 43.57 Wesidus muddu

19N&1581984 (References)

Ammaramon, T. (2006). Hot vegetable chili of the year. Kehakaset Magazine, 30(4): 70-90.

Badrie, N. & Schauss A. G. (2009). Soursop (Annona muricata L.) : Composition, nutritional
value, medicinal uses, and toxicology. In Bioactive Foods in Promoting Health. (ed. R.
R. Watson and V. R. Preedy). pp. 621-643. Oxford: Academic Press.

Choosingh van Beem, N. (2012). Biological effects of Thurian-thet (Annona muricata L.) crude
extracts on cancer cell lines, pathogenic bacteria and aedes aegypti larvae. Songkhla :
Thaksin University. 42 pp.

Gajalakshmi, S., Vijayalakshmi S., & Rajeswari, V. D. (2012). Phytochemical and
pharmacological properties of Annona muricata: A review. International Journal of
Pharmacy and Pharmaceutical Sciences 4: 5

Gamaliel, A., Katan, J.,, & Conen, E. (1989). Toxicity of chloronitrobenzenes to Fusarium
oxysporum and Rhizoctonia solani as related to their structure. Phytoparasitica, 17:
101-106.

Homthong, S. (2013). Soursop fruit that cannot be overlooked. [Master’s thesis, Burapha
University] Burapha University. http://www.uniserv.buu.ac.th
/topic.asp?TOPIC_ID=5602

Hong, J. K., & Hwang, B. K. (1998). Influence of inoculum density, wetness duration, plant age,
inoculation method and cultivar resistance on infection of pepper plants by
Colletotrichum coccodes. Pant Disease 82(10): 1079-1083.

Khewkhom, N., Sopon, B., & Kaewsuksang, S. (2010). Antifungal activity of Alpinia galanga
crude extract against Colletotrichum gleosporioides of four fruits. Agricultural Science
Journal (Thailand), 41(3/1 (Suppl.)), 437-440.

Liaw, C. C,, Wu, T. Y., Chang F. R, & Wu, Y. C. (2010). Historic perspectives on annonaceous
acetogenins from the chemical bench to preclinical trials. Planta med. 76 : 1390-1404.

Love, K., & Paull, R. E. (2011). Soursop. University of Hawaii at Manoa, College of Tropical
Agriculture  and Human Resources. Fruit and Nuts Publication F_N-22.
http://www.ctahr..hawaii.edu/oc/freepubs/pdf/F N-22.pdf (access 07 December 2014).

‘—

Nsasinaluladua:zuionssunomsiauas UKIINeNdausisnasisunsuns U1 aouf 2 ASARTAL - SU2TAL 2545




11

Journal of Technological and Innovative Agriculture [JTIA)
PRINCESS OF NARADHIWAS UNIVERSITY
|

Manam, P. (2006). Chemical composition study of chloroform and ethyl acetate extract from
banana root (Polyalthia debilis (Pierre) FINET & GAGNEP.. [Master's thesis
Srinakharinwirot University]. Srinakharinwirot University.

Morton, J. (1987). Fruits of warm climates. Miami, FL.: 75-80.

Nakhon Phakdi, Y. (2005). Chemical composition study from hexane rough extraction of Khao
Lam Dong leaves. Kaen Nakhon Wittayalai School.

Namsena, P. (2014). Antifungal activity of crude leaf extracts against Alternaria brassicicola.
Biology program Faculty of Science and Technology, Rajabhat Maha Sarakham
University. 80 pp.

Pimmee, A. (2010). Biology and effects of crude extracts from banana tao (Polyalthia debilis
Pinet & Gagnep.) and Namnoy (Polyalthia suberosa (Roxb.) Thwaites) on fungal
growth. [Master’s thesis Loei Rajabhat University]. Loei Rajabhat University.

Rayanil, K. (2012). Bioactive compounds from the Annonaceae Plants. Srinakharinwirot
University, Journal of Science and Technology. 4(8): 96-110.

Sutthisa, W., Tapkhumram, P., Kanchanarat, W., & Arimastu, P. (2014). Efficiency of Thai
medicinal plant extract to control Colletotrichum sp., a causal agent of mango
anthracnose. Khon Kaen Agr. J. 42 SUPPL. 1 : 665-670.

Thamsatit, W., Sukonthamut, S., & Thanaboripat, D. (2017). Screening of effective herbs for
controlling Phytopthora sp. lIsolated from Durian in Chanthaburi Province and
Chumphon Province. Journal of Science Ladkrabang. 26(2): 1-14.

Trakulsukrat, P., thipanyakom, P. & Siwakon, N. (2013). Effect of plant extracts and fungicides
to causing agent of rose apple fruit rot disease. Annual research report 2013, Plant
Protection Research Development Bureau, Department of Agriculture. 2628-2639.

Tropical Vegetable Research and Development Center. (2013). Chilli cultivation guide.
Nakhon Pathom: Kasetsart University, Kamphaeng Saen Campus. 19 pp.

Vanichpakorn, P., & Vanichpakorn, Y. (2015). Insecticidal activity of soursop, Annona muricata,
extracts against diamondback moth, Plutella xylostella (Lepidoptera: Plutellidae) in
Chinese kale. Khon Kaen Agr. J. 43 SUPPL. 1: 132-137.

‘—

nsarsinaluladuazuinnssumumsiawas UKIInendousisnasisuasuns U1 aduf 2 AsAMAU - SUdIAL 2565




