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Research on the inhibitive ability of some nano preparations against
Collectotrichum siamense causing chili anthracnose in Thua Thien Hue
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Abstract

The most significant disease affecting chili plants is anthracnose, caused by Colletotrichum siamense. This
pathogen can infect chili plants from the seedling stage to the fruit stage, and cause loss of commercial value
post-harvest. In this study, chitosan nanoparticles compound with a size ranging from 20 to 30 nm was tested for
its antifungal activity against C. siamense. The results demonstrated that concentrations of the chitosan
nanoparticles compound ranging from 150 to 250 ppm effectively inhibited the growth of C. siamense in in-vitro
conditions, with inhibitions ranging from 82.70% to 93.08%. Additionally, in net-house conditions, using chitosan
nanoparticles at a concentration of 250 ppm two times (two days before and two days after inoculation) reduced
the disease index from 43.67% to 1.17% compared to the control. Therefore, chitosan nanoparticles promises to
be a high-tech, safe and effective product to prevent anthracnose disease on chili plants caused by the fungus C.
siamense.

Keywords: Collectotrichum siamense, nanoparticles, chili anthracnose, Hot chili.
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thow Wi YAQ mcQYIQRW & WIF @Qghién ciX ¥ cong bOPh¥P inhDEQJaY
trénthA JLRIMQK Y 7KiL /&Qu@®F cs, 2017;NguyEQ 7X©Q /Y
va VIEwW 1DP ODK&V4IN 2009; VIEF VAi GéQJ FKA SK-P QDQR YRL |

Phoulivong, 2011; Kambar et al., 2014). HHE Q khang m¥QK WURQXh®KQJ EEQK FKR FI
QD\ Cydhg chOQJ EEQK WRM) WKQXQJ y»F FHHEQK OV K QWW KGR & Igis L
danché \AX Y Q Vi GéQJ WKXOF Bhapni\PF JI9O§FE FERW V6 S3o&cdWhHOXYF Y
I¥P GéQJ WKXOF KyD KNF yC NLCHROWRYWFEEMIRQG JARNQQQ{QJ QJKLES
tBRL V6 Whx QFa® y¥FayYo nhiEP P{Ltoan,bAQ YO6QJ WKkQ WKEQ YRL P{L \
WHE®@J §xQJ WKAL SrhiMianglLc@l Wt - . .

n © PColletotrichum (Hadden va Black, 1889). 3+lj1* 3+E3 1*+,C18&
Ngoai ra, cac chO©W yYF KyD KMNFWWRQ2AV+W OLES dIXKL

nongs8Q Jk\ UD QRAYSWWKH&EQJ WRL ViF NguxQ n©P 0°X SKkQ 0%S Q

kh O H @alLéwwing. . . g I
N Callectotri iamenseti Fk\ BW El EEQK W
Ngay nay, s8Q [XOW Q{QJ QJK Ll%i 7é I AR phong thi nghi E P

KMQJ EAQ YO6QJ yDQRFY $Xi W, - N\ ok .
m¥Q 9@io) Flo) QikE GDoR SHANS YRATIn ES o) oIt

xUuOW Q{QJ QIKLWSIOSL SKAYMEL W = sk 0+S Wi Fk\ RW nEWE BG@& KW

nghién ci X é(gp déQJ avhKecdong &8 QKL RiD 7é0lHUA V% ymgF JiOK GDQK EpQJ

O U e eip LR e R XY L P ihalquy tF . RFXSMNKF SKkQ Wi

Chitosan A mMYW SRO\PHU VLQK KR -Cacxlo¥L|%D®t;ﬂ:yFXQJ Fos BAL KRD

YykQ IYFED JO XF RavNb&e&t@glutosamin 7U&0J ¥L KNF .KRD KNF +XA '

lien KAW Yitlal qua ¢ « X Q GlL4-glucosite. Gi60] RW 7.UXQJ 1{QJ VA GéQJ

'R FiF»F WtQn RK{QUFY WUP)HQ:WQJ“EP 3 ront

heS VLQK KNFQFPRL®WRYP ¥ iy 16 ¢ 3%’ ha Qi | WKiQ) JAO

nhiAX WURQJ ESR TX§Q WKGF sk 87 2wJkREn@] /&1QJ YA

~ ~ . " - t 8L cong ngh'E ]\ Patprotein, nha

v6F \ WAjPCPMJI AX WUl EOQJ VB g 0J QJKE VICOKAKNF  ¥L

Thi 1JNF 7~ EKLWRVDQ FEth) FF QRS

Q QJ NKdi@b¥L YL NKX-Q YLUXV QOBKEEk@K SKiS QIXLrQ F

trén th6F Y +W ki®dng gay 6 nhiEP P{L . _ .
) 22.1._Nghién cs X QK WKQJ F+D QkQJ

We®J GR Y\ FKLWRVDQ UOW Ka*?:%fhjf\ﬁ'(gswcgédo% i QK%XQ yvzg

s§Q [XOW FiF OR¥,La@{JQ1m§V§’@F1<N 0) FoD O=P & VLDPHOVH

IXbQ Yj FV 0BkQFig QD@R Ny RIEEP #EF WLAQK KW URRISHSWUL

b¥F VLOLFa AhWQBGFIOOW Fy WIQIE IWKLE TWURQJ 5§ (0] W

khu-Q "'NKiQJ QOP yxQJ WKal Fy hil§ Q %Q\{Y ~FnIFZG)¢Q2]c6ngthiF(ﬁ1

y-\ TXiiWeinh trmaQJ  SKiw WULG YRBL FiF OR¥L QDQR & FiF

qua trinh gia hoa yOL YBL Fkl WUxQ4d khﬁau(so\fzoo, 250ppm). MOL F{QJ WKIF

Marr, 2010).._Sn Géar lo¥L QDy(Q,R$>|Kg ytF EO WUt QK:F O¥L 0«Q

ch®QJ EEQK Wi KW NQKR&YS mYW VO

B§QJ &iF F{QJ WKiF WKt QJKLEP

congthiF ChA SK-P VA GéQJ NxQJ yY SSP

CT1 Khongsfi GéQJ QDQR yOL FKiQJ -

CT2 Chitosan-Silic 150
CT3 Chitosan-Silic 200
CT4 Chitosan-Silic 250
CT5 Nano chitosan 150
CT6 Nano chitosan 200
CT7 Nano chitosan 250
CT8 Chitosan-Selen 150
CT9 Chitosan-Selen 200
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congthiF ChA SK-P VA GéQJ NxQJ yY SSP
CT10 Chitosan-Selen 250
CT11 Chitosan-B ¥ F 150
CT12 Chitosan-B ¥ F 200
CT13 Chitosan-B ¥ F 250

O{L VaQm 3'$ Fy EU VXQJ GXQJqGE K QPQAR yAX 6D XayLdaRcong Q J
VRL FiF QxQJ yY & 250 pph. Cac thiF JxP
khoanh n© P QiuUL Fya®J NtQK P RCéng thiF 3KXQRR FOW M EW V
yntF FOJRY WUXQJ -W I8 (®=9cm) OL FKiQJ
chiD P{LmVQU QX{L FO®\ WURQJ yiodgkhiRLE @KXQ F K ARaSokchFosan &
nhiEwW ySC. QJj\ WEMKLEP EEQK

ThaL JLDQAWKRIRA®J NtQK WEQ Q@fhgthiF hnchA SK-P QDQR FKLWR)
siamense sau 5va 7 ngay nudic©\ .K§ Q QJ2idgaysaunhiEP EEQK
chA QOP FéD QFQRFyYIQK WKHR F{Qbhny/tkiF 3KXQ FKA SK-P QDQR Fl
Abbott (1925) a QY WRM QKLEP RBREQgayYsau

HLUC (%) = ((D-d)/D) x 100 nhiEP EEQK

7URQJ yy ' OFP@E®J NtQK NKX-QVIE¥FViQK JLi KLEMgTX® QIKEEQK
NOP MDQUP{L &QUn3'$ NK{QJ EU VXQUKQD VRBWWWURQJ y LjAOHN IFEQ@ BGKA
yOL FKiQJ ph-P QDQR F KjLigiR WDaAIQthéo TCVN

G Oj & NtQK NKX-Q @énmoiQ @resy U ymF % Daph kheo QuyAW yiQK
wHE@J 3'$ Fy EU VXQJ QDQR & B6F QxQBKHCN ngay 08/6/2021 céD %Y

khac nhau. Khoa h N Fa€éng ngh E
222. Th.. QJKL_P NK; Q QJ *F FK# EWQXK JLDL yR¥Q TX§ QRQ SK
WUR@X INL jQOLIK huyAQ BhéotA QOP FK+X YRBL P+W yY

Sfi Gé@aho Chitosan & QxQJ250Yppm baoti P/ SKQV Yy AaK cyRao lac chi A X
YyC WLAS WEéF yiQK JLi NK& @aQJ ma (Riodg BERQ K AWk QK Q K&rOew\l §
WKIWURGX INLEQ Ok\ QKLEP QKKkQDWYWRI FNKLEQ FIKHY¥RIWLA X NLEQ JL6

Chu-Q ET FK\ BRW NKOH W [WIOdb Q&P FEQK [kP QKLEP &iF F{QJ W
VRL Y{L WUYQ VAX YRLYSKKPKOBEKOK-P QDR WKOF mKBDEP WK
13. VDX yy EIQR @eW EpQJ QKd XphuNbuyXQ Blao ti QOP Wa\VRKLWKC
cac ch+X QK&D Fy NtFK WKiF 1 ficHFphun080ImL nano chitosan & QxQJ VY
ch+XncF WUxQJ Fk\ RW N&KG@nH PO @pmiiom YW FK+X P ULSRK\@ W% yéax O
Cac ch+X ncF y»W WURMBL Q®J AKX toancaytheotiQJ F{QJ WhkiGiIQW
KEQjWmFMYLMOQJIJNBF @KQKDX - Ch a éWtheo doi

N © PC. siamense ngF QX{L E®moéwU R y&@QJ NtQK SKiwW WULC@seéD YA
wHE®@J 3'$ WURQj\ \CQU¥BtE 7K sanhvBL ES§QJ SKkQ F©S FKi VO EEQK
baoti QOP EuQJ FiFK FKIR3F R WQ132368- ¥ m FBan hanh theo Quy A Wnhy |
WU+QJ YPRSHWUL FKiD QJXxQ QP VyDQUBISHCNVngay 08/6/2021 céD %Y
tiCQ WKIEoOOQERCMoquav8§L ONF KbdaShNF aYCéng nghE yC yiQK JLi FKI
votrung nhpP OR¥L EO Vc¢L QOP [iFnkilEPK EFEHQXK V¥OD anX8QRW WQU QK3F O¥L
NOP EpuQJ EXxQJ VAP K HiEX FRKIQKBEQJ SKkQ FO©S FKi EEQK

m+W VO y¥W°®baoti P/ +X\AQs&K cos GLEQ WtFK TX8§8 Fy YAW

khichu-Q ET [RGQF ywkvao 1% Tween 80 cos 7i yAQ GLEQ WtFK °

theo thC WtRRFWNKL VA GéQJ yC FKAWJIEERXK

nhan t¥R CoS 7i ! YyAQ GLEQ WtFK TX
CongthiF WKt QJKLEP 7ktR EHO MAW EEQK

hoan toan ng X @KURL F{QJ WKIiF OV »S7i ! yAQ GLEQ WtFK

I¥L PUL OmMSFOMKGF BLED+WiULVAW EEQK

ch+X WUxQJ Fk\' BW maQOMho/LQICE@SU ! GLEQ WtFK TX8§8 Fy YAW
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xQJ WKaL yA@JVDX® RW EI QKLER.EKQKOEé Vi OL_X
vao thaL yLCP ay sau @ phun SO OLEX WKtmQR KB E®é phw P AP
thuOF 163 yC [ik YD KEIODKWO EEQKS Excel va kiCP yIQK WEKANQVANMUQJ
CongthiF WtQK Wi OE EEQK 7/%ph«Q FTAIRQBWDWLVWL]
qu8 ET EEQK 7UQJ VO TX8§8 yLAX wu [ |k BNl 5 \ o
Congthir WiOK FKI VO EEOK B kA7 48! 1*ENCI8 ATH!2 /8°1
CSB (%) = (N1x1) + (N3x3) + .. + 31INxQJ yY FiF OR¥L QDQR NHiGJIQKDX
(Nnxn)/(Nx9) x 100 YJAQMAQJ NtQK W8Q QOP JKWEEQK WKiQ
FURQJ yy 1 1 1 «RMMAID Xy TX§maR I NtQK WE QiaQedse
u3 ELEEQRIHES. gdy bEQK WKM@VEVKIF QxQJ yY QDQR N
N:TUQJ VO TX§ yLAX wWUuD KD XoFnibtibay & E§O.J
9:COS EEQKMIK\FDR QKOW Q cnilth Bay & '

B§QJ maQJ NtQK WEQ QOra WKE@WXJ yY QDQR bk baQ Kgax
nudic ©\WUrQ P{&QW WBh$

ChA SK-P QDQR NxQJ yY SSP maQJ NtQK W8Q QOP PP
5 NSCN 7 NSCN

OL FKiQJ - 58,8% 79,52
150 26,8° 32,7
Chitosan-silic 200 17,6° 22,1°
250 11,2 15,0°
150 5,89 13,8
Nano Chitosan 200 2,3%" 6,99
250 1,0" 5,59
150 41,2° 59,2"
Chitosan-selen 200 32,0° 45,7°
250 26,7° 32,1¢
150 14,3% 15,4
Chitosan-b ¥ F 200 10,3 12,3
250 6,59 9,4
LSDo.0s - 3,76 5,63

Ghi cha: Trongcung 1lcqW D E F«EL[X WKc PeF yqg VDL NKiF JLtD FiF F{QJ
0,05. NSCN: Ngay sauc=\ Q=P

asngaysauc@ncCP yémgkinht§@@n sdkhac nhau d&miccoy ngh-D @gkké. Trong

WKiQ DKMy ti ¥k 58,8 mm, trong yy F{QJPAN&chi QJ Fy &igrkinht§ n@n
Yy Vyéng kinh IR nh@ 1a & céng thi F ® cao nh@, cong thic nano chitosan anxQJ ¥
chiQJ mg kinh nhOnh @ & codng thic s SSP Yj SSP Fang kinh t§Qn@n
d ég nano chitosan an xQJ W¥250ppm. T@c§ WmkQJ ymkQJ Q@ En@ Y] WK

cac nxQJ Wnano trong thi nghiEP VA co Trong t@ c §cac cong thic s fidég nano,

ymang kinh t§ @ nhOKKkQ F{QUFWK nxQJ WFjQJ W Qang¥kimh t § n@n cang
ching. TronJ yy QDQR FKLWRVDQ MjOAKhyWdRY D& nano thi nghi En, nano
b¥F Fy gmkinht§in@thes KkQ FiF FEKLWRVDQagkmRhité n@ th@ nh@,

thic conl¥. tiAS ¥ la nano chitosan-b ¥, ti%p néa la
a7ngaysauc@nCP yéng kinht§Q@ @ nano chitosan-silic, va cu® cung la nano
GDRN§ti ¥k 79,5 mm, cac cong thic cd chitosan-selen.
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Hinh 1. ! QK Knyc & cac n xQ J Yhano chitosan- V L O/ B 6phat tri @ ¢ &t § n @ C. siamense
sau 7 ngay nudic©® $ @ching;B. N xQJ W50 ppm; C. N xQ J ¥200 ppm; D. N xQ J ¥250 ppm)

Hinh2. ' QK BmcécacnxQJ YQDQR FKLMARMNWBEQLIYD ¢ &t § n@n C. siamense sau 7
ngay nudic@ $ Oching; B. N xQJ %150 ppm; C. N xQ J ¥200 ppm; D. N xQ J ¥250 ppm)

Hinh 3. ! QK kg c & cac n xQ J Yhano chitosan- V H O HQ djphat tri @ c &t § n @n C. siamense
sau 7 ngay nudic©® $ @ching;B. N xQJ W50 ppm; C. N xQ J ¥200 ppm; D. N xQ J ¥250 ppm)

Hinh 4. ! QK KNy c & cac n xQ J Ynano chitosan-b ¥F # s dphéattri @ c &t § n@n C. siamense
sau 7 ngay nudic©® $ @ching;B. N>ng yY150 ppm; C. N xQ J ¥200 ppm; D. N xQ J ¥250 ppm)

44



KAW TX&8Q@JIXLKRD KNF BVTV — S 01/2025

32HIEX OBF iF FKA FéD FiF QDR QRQ Q&P WED FiF QxQJ yY QI
gayb EQK WKmMQ WK ynmeF [iF yiQK R I&AQJ NtQK WEQ Q¢

HIEX OB8F iF FK@&. €amBnse gay (b§QJ

B&§QJ +LEX OBF iF FKA FéD FiF QDQR ni®W YRX @y WKiQ WK
nudic ©\ WU P{L WQIm3'$

B i HIEX O8F iF FKA
ChA SK-P QDQR NxQJ yY SSP
5 NSCN 7 NSCN
150 54,51° 58,87°
Chitosan-silic 200 70,07° 72,20°
250 80,95™ 81,13%
150 90,08% 82,70%
Nano Chitosan 200 96,032 91,32%
250 98,30° 93,08?
150 29,99 25,58
Chitosan-selen 200 45,58° 42 ,56°
250 54,65° 59,62°
150 75,68° 80,63"
Chitosan-b ¥ F 200 82,48™ 84,53%
250 88,95" 88,18?
LSDo,0s - 8,92 7,25

KA qug &7 ngay sau c@ n@n cho th@, c6 b Usung 150-250 ppm nano chitosan (hinh 2).
hi 18c ic chAn@ céD QDQR FKL¥W RHOB Qickhang n@ céD FKLW R VB cdc
caonh@ dDR ¥jg ti 82,70-93,08%. NxQJ ¥ nghién ciu gi § thich 1a do chitosan c6 hi B qu §
200ppm va 250 ppm hiBi 18F ¥ g«Q WmKkQUKL QJh@astin@ n§ man, c§ trd Qg
ymkQJ QKDX Oj Yj Nano m«P NpR GjL /LX Y| PXgth& con §6
chitosan-b ¥ cho hi B | & kha cao, th€S KkQthCOjP WKWWLitinnth@n catAEjR QJ Q
QDQR FKLWRVDQ QKmQ¥ ceIR. K kIQn FiifE sad Rhép ARN c & t Abao va t ¥ chelat
7URQJajnxQJ ¥250ppm cho hiki 1dc ic vRAcacyAtOY L ¢dgiam icchAscin@n b h
chAn@n cao nh@ v¥ 88,18%, & nxQJ ¥ phattri @ (Longva cs, 2014).

150ppm va 200ppm co hiki 18F FDR KkQ 2.3 Hi 1 qu §phong ch &g b EQK WKiQ WKm

Nano chitosan-silic c6 hiki |6c dDR g ti . o Lo
h ) RRcéD QDQR FKLWRVMA
58,87- 81,13%, n xQJ WF|QJ W @ alic °°P QPR @ 8@ URQ B0

chAFjQJ W QJ ¥Xaohh@ anxQJ ¥ 231.Te O_ E_QK

250ppm. Nano chitosan-b¥ c6 hik |é& KAW TX8§ NK§R ViWOKg.tEEXQKX}H}GQ
khdong cao, dDR g ti 25,58-59,62%, y%¥ WKBWmMyF iWibay & E§QJa hivth 5. KAW
cao nh@ an xQ J ¥250ppm. qu8 WKt QJKLEP FKR WKO\ &4 WOW F¢

1K'm &Y nano chitosan c6 kh§ Q QJdcchA xii O& QDQR FKLWRVDQ yAX~Fy NKS§
sd phat tri QQ yang kinh t § n@n C. siamense, nhiEP__ EEQT&V\Y YVU\_(L VR YRBL yOL FKiQ.
kh§ Q QicchAnayt®nh® a P{L WhgRDA tu OE E&@K WO EEQK
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BE§QJ Tu OF EBAQK YO EEQK WRW FE FiF F{QJ WKIiF WKt QJKLEF

W UR QUXYN L EQOBK
. ) TU OFE EEQKMAWIQ WK
CéngthiF
3 NSP 5 NSP 7NSP 14 NSP 21 NSP
&7 3KX@BRM F 7,30% 68,34° 100° 100° 100°
CT2 (Phun nano chitosan & 171| 2,01° 2,22° 2,55 3,07 6,24°
CT3 (Phun nano chitosan 42 NSN 2,35° 2,56° 3,67° 3,85" 6,89°
CT4 (Phun nano chitosan a 171
A ( 1,32° 1,30° 1,42° 1,65° 2,38°
va 2 NSN)
LSDos 1,12 1,32 1,61 1,94 2,47
) i Chis ®EQK W KiQWWV K
CéngthiF
3 NSP 5 NSP 7NSP 14 NSP 21 NSP
&7 3KX@BROM F 3,30° 15,34° 21,60° 33,45° 43,67
CT2 (Phun nano chitosan & 171| 1,12° 1,26" 1,41° 1,97 2,24°
CT3 (Phun nano chitosan 42 NSN 1,17° 1,28" 1,39 1,08" 2,27°
CT4 (Phun nano chitosan a 171
A ( 0,64° 0,79° 0,98° 1,02° 1,18°
va 2 NSN)
LSDo.os 0,61 0,76 0,82 0,94 1,06

*KL FK~ 171 IsH\QKU]P E_QK agsuniPP E_QK 16 sduphun)

lE EEQXKchY VIOEQK W Kk@S FKQ JFW K
yOL FKiQJ & PiF VDL NKiF Fy & QJ
ke. TuU OE EBEGHK YO EEQK & FiF F{QJ
&7 &7 Y| &7 FyR®&JIKW QJ RK+P Y
cotu OE EEQK GDR yYQJ WURQJ NK
6,89% vachi VO EEQK JLDR-27V®Q B

163 7URQa6ngythiF SKXQ QDQR
chitosan 2 1«Q Fy Wu OB BEYK EEQK
th©S QK ©WncO& @38% va 1,18%. Cong
thiF yOL FKiQJ Fy W0 OE EEQK y¥W
v\ Wu OEaxBRQ NGO EEQK MWEKW)Q aw K
cac cong thiF SKXQ FKA SK-P QDQR FK

Hinh 5. ThinghiEP WKA QJKLEP QDQRY&RIOLMERX DIE tNOW W U&Q & iSKE QK

phongchOQJ EEQK MAWQWAME QIRY WKiQ WENX OOGF NpR@ & lau

(A.congthiF SKXQ QDQR FKLWRVDQSKX&Q WRQPIVYI F{RKXWKFKA SK-P
thiF yOL FKiQJ

nano chitosan 2 1« Q m¥ B aYsau nhiEP EE QK
2ngay) cO hiEX TX®ngKi EEQK WHKIQ WK

a4 WKAL yL@MR NSK: Cong thiF yOLY¥W FDR QKOW

chiQlJ

NK{QJ [i Oé QDQR RyhWu OEYWE@KIX FiX FéD 3KKPEQJY

s® EEQK y¥W FBRDRKEMQ YFiF RsQR017choth©\ Vii GéQJ FKA SK-P ROLJR

thiF [i O QDQR FKLWRVDQ & P imanppilicanik@m Gy yar

SSP NK{QJ QK&Q.

ngh-D WK ®.Qhchong thiF [ Oé QDQ@RQI JLD W QJ NK§ Q QJ NKiRW BHRQK
cacthaL YLCP NKiF QKDX NK{QJ FyOVE. ubeospxipEes gay ra ti én

coyngh-D WK@QrhaNl VLT R4 va 21

88,8% ma con lam gi§P FKi VO EEQK Wi

NSP, cac cong thiF [fi Oé QDQR FKLWRADQ Fy WU
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4. K AT LU °N

Trong b® Ilo¥ nano thfA nghiEn, nano
chitosan c6 hifi 1&c ic chAt@nh@ anxQJ ¥
200 ppm va 250ppm, ti AS R nano chitosan-b ¥
c6 hifild ic chAcao anxQJ Y200 ppm va
250 ppm. SAdéQJ QDQR FKCWRNVADQ
siamense WUrQ P fhg RDAme6 hik Iéc ic
chAsd phat triQ cé t§ n@n ti y M
93,08% anxQJ Wti YA 250 ppm. Trong
QKj RrkA qugnghién ciu kn§ Q QJ 08K
ch®g bEQK W KiQRWEKkac yhh khi x fi ly
nano chitosan an xQJ 250 ppm d2thaL @i

QJj\ W Whinlay nhi En b Bah va 2 ngay sau
khi 1ay nhi Bn b EQ K & fam gi §n t Ul Eb Eah va ch
s Gb h nhi Alnh @so v RL Gch ing.

LaL F8KPQNghiénciX § ymFaw¢g EaL
Qul 3KiW WULCQaN®ghENEXDF J

1$)267(" WUHRaWh s 0104.06-2021.60.
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