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Abstract

The objectives of this study were to investigate (1) the effect of chitosan on the growth of kale;
and (2) the effect of chitosan to control Phyllotreta flexosa, Spodoptera litura and Plutella xylostella

The research consisted of two experiments. The first was an investigation on the effect of
chitosan spray at the concentrations of 0, 0.25, 0.50, 0.75 and 1 ml L™ on the growth (height, stem
diameter and fresh weight) of kale. This experiment was made in a complete randomized design with 4
replications. The second experiment was conducted to investigate the effect of chitosan spray at the
concentrations of 0, 0.25, 0.5, 0.75 and 1 ml L™ on damage from Phyllotreta flexosa, Spodoptera litura
and Plutella xylostella. This experiment employed a randomized complete block design with 4 replications.
In addition, the cost and return from using the above concentrations of chitosan spray for kale
production were analyzed.

The results of the first experiment showed that there was a statistically significant difference
(at 0.05 level of confidence) in the height and fresh weight of kale that had chitosan spray applied (all
concentrations) compared to the control (with no chitosan spray). For the second experiment, the results
indicated that following treatment with chitosan spray at the concentrations of 1, 0.75, 025 and 0.50 ml
L the number of 45-day-old kale plants in the field that were damaged by (1) Phyllotreta flexosa, was
2.00, 3.25, 3.50 and 3.75 plants, respectively; by (2) Spodoptera litura, was 6.00, 7.50, 7.75 and 9.25 plants,
respectively, and by (3) Plutella xylostella, was 10.50, 12.75, 15.50 and 15.75 plants, respectively. This
was significantly different from the control group (without chitosan spray), for which the number of
plants damaged by Phyllotreta flexosa, Spodoptera lituraand Plutella xylostella was 11.75, 14.50 and
21.00, respectively. There was also a significant difference in stem diameter and fresh weight of kale at
45 days. The mean stem diameter of kale plants that had been sprayed with chitosan at the
concentrations of 0.25, 0.75, 0.50 and 1 ml L™ were 1.85, 1.85, 1.80 and 1.80 cm, respectively, and the
mean fresh weights were 34.75, 34.00, 33.00 and 32.50 kg. respectively, compared to the control
group, which had a mean stem diameter of 1.60 cm. and fresh weight of 26.50 kg. For the financial
analysis, the costs of kale production using chitosan spray at the concentrations of 0.25, 0.50, 0.75 and
1 ml L™ were calculated at 410.9, 452.9, 494.9 and 536.9 baht, respectively, while the returns were
840.1, 771.1, 675.1 and 651.1 baht, respectively. By contrast, the cost of kale production without
chitosan spray was 368.9 baht and the return was 585.1 baht.

Keywords: chitosan, kale, Phyllotreta flexosa, Spodoptera litura, Plutella xylostella
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3 laTasuedaiiedfn (1135199 3)
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dasiansinlawu e, | .
A iwiinaa (Mandusediuau 5 nszang)
(fadansae 1 dns)

lail4ans I Tags1u (Control) 4.50°
9031815 0.25 UadanNs 6.60°"
9031815 0.50 UadanNs 6.75"
9n310913 0.75 Vadang 6.60"
R385 1.00 Uadans 7.03"
F-Test *

C.V. (%) 16.03

o v @ o

NUGIHG * LANANNUNNADABINITdAY NIzauadAy 0.05
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2. wavasas Inlnanudnses q Aemstlesumdadramiianin viueunszdn nazvivenlern
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Tunlasrinazin
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2.1 AWHUAND WU WAAZUINDIE 45 U LiJE]llﬂi‘UﬁﬁllﬂIﬁcmu NWUAWHUANNLUINTANY
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AT NN 4 ANAZUINDNAINUUA ﬂLGU1‘1/I1Eﬂil1’ia\ﬂ"]fﬁ1'iulﬂIG]“]ﬂu@@lﬁW]N5]

£

o1 s Ialaau IUADAZIN (@) Nog ()

(Haaansfaii1 1 ans) 3 9 15 21 27 33 39 45

Til4enslaTaeu (Control)  9.50°  16.25° 24.50° 23.75° 1475 12.00° 1525° 11.75°

9031815 0.25 Uadans 375" 875" 11.75° 9.00" 425" 1.00° 325" 3.50°
9031815 0.50 UadaNT 200" 575" 875" 725 350" 075" 250" 3.75°
09n31913 0.75 Uadans 275" 675" 10750 7.50° 450" 200" 200" 325
9n31913 1.00 Uadans 2.00° 600" 11.75° 575" 350" 1.00° 200"  2.00"
F_Test % % %k * * * * %

C.V. (%) 10097 5115 4736  69.01 8049 13731 118.00 89.69

v @ o w

NI * HANANNUNWADARENIITdAY NIzavladIAn 0.05

Y

) o 9 A o A yye o Y
2.2 ﬂuaumz‘gwﬂ WU WNASHINDY 459U l,iJ’t']UlﬂﬁiJﬁ'ﬁ"lﬂIW’lﬂun NBAIT WUV UDUNTSTIND
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Yo 9 oA Yo A o A aa 9 o
UINAYUIITUIUUBDYNIN !Mﬂvlﬂiu’cﬁ"livlﬂIQG]SWNﬂﬂﬁﬁ] 0.25 yaaansg mﬂ%mi"lﬂhmmamw 0.75, 0.50 LLae

5 ' A o v a

A aa T 9 a Y ! { " Yo !
0.25 ¥AAAAT UANUUANANDYI WU UITIAYNNADA ua:uaEjmmﬂmﬁ"lu'lmumiwumi“lﬂhmu
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HANANAUBINTUBAAYNIADA (15190 5)

A o Y A Yo I o v 9y o '
ATTNN 5 WNAZUINYNUUIUNTET) mmmwmwaﬂ%mﬂﬂTcﬂmuammn gl

sanasinlaay ARz (@) Niong (31)
(Nagansneri1 1 an3) 3 9 15 21 27 33 39 45

Tldens laTasu (Control)  0.00  0.00  0.00  4.50°  23.75° 31.00° 28.75" 21.00"

9A31815 0.25 UadanAs 0.00 000 000  1.00° 10.50° 10.25" 14.75" 15.75"
90131813 0.50 UaddAT 0.00 000 000  1.00° 13.75° 13.75° 12.00" 15.50"
DA31813 0.75 UadaNT 0.00 000 000 050" 850" 12.00" 1325 1275
931815 1.00 Uadans 0.00 000 000  0.00° 900" 10.75" 12.75" 10.50"
F-Test ns ns ns * * * * *
C.V. (%) 000 000 000 12143 5565 1331 4552  31.99

o v A v @ o W

Winemg ns lulianuuanany * uananunanaegeiiednng nszaniedinn 0.05

] o
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2.3 ﬂuﬂuﬁlﬂﬂﬂ WU WNASUINDTY 45 U Lllf]llﬂiﬂﬁﬁhlﬂiﬁ“munﬂﬂﬁﬂ wnwuauiﬂwmm
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=,

a aa 1 1 aa 1 A v o W 9 1 A n Yo 1 ' (2
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DYNNUITIAUNNADA (A1T1N 6)
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A1TNN 6 Nﬂﬂ$‘LHVIi)‘ﬂﬁuE]uGlfJWﬂL"UWﬂﬂ']ﬂﬂaﬁﬁl“]fﬁ'limlﬂiﬂ“]ﬂu@@]iwnﬁ 9

ans1an3 lalaau IuEnAZIN (Au) ﬁmq )

(fiaaansAein 1 ans) 3 9 15 21 27 33 39 45
lildenslalawiu (Control)  0.00 000 125  1350° 18.75° 25.75° 21.00°  14.50"
99131813 0.25 UAAANI 0.00 000 075  7.00° 10.00" 775" 850"  6.00°
90131813 0.50 UAAANT 0.00 000 000 425" 800" 575 725" 775
9031813 0.75 Uadans 000 000 000 600" 800" 750" 7.50"°  7.50°
9031813 1.00 Uadans 000 000 000 625 700" 600" 875 925
F-Test ns ns ns * * * * *
C.V. (%) 000 000 000 5041 5130 83.87 5566  46.44

wineme ns Widanuuanaesy * uanaesuneadaedaiitud i Asssudediy 0.05

3. waveamsi¥lalaanudnsiag q Nnanemswsadulnvesinazindilgnlumilas
3.1 wanenNNgIveinazTh wu Anaztiiieny 45 3u e 1asuas lnTaamndasuanaia

] A v o w aa A = [ 9 A " Yo 1 ~
ammuﬂmﬂqmNﬁammmﬂmuwnﬂzum'1u”l@sun15wums"lﬂ1mm (®MINN 7)

M3 7 Havesas In InausasIne ) ABAINGIUBIRNAZTINDY 7, 14,21, 28, 35, 42 uaz 45 Fu Nilgnlunlag

v U Vv a d' U
9ﬂi1ﬁ1§ulﬂiﬂ“lﬂu ANNIIVDINNAS U (LB UANAT) negy M)

a Aaa A :)’ a
(Naaansneaul 1 ang)

7 14 21 28 35 42 45
lai19ens la Taeu(Control) 3.08 635" 733" 813" 9.15°  10.60°  12.34°
9M31815 0.25 Uadans 3.10 550" 6.73" 8.33" 9.33° 12.05°  14.00°
9031815 0.50 UaAaNT 3.07 5.13% 8.18" 10.48°  12.98° 1568  18.75"
9951813 0.75 Aanans 3.05 5.48° 6.50° 840°  11.83° 1518  17.80°
9A31815 1.00 Uadans 3.04 4.88° 758" 1070 13.95° 1675  18.83"
F-Test ns * * * * * *
C.V. (%) 1.96 9.16 10.74 15.87 19.23 18.65 18.24

wineg ns Widanuuanaesy * uanaesuneadaesaiited it Asssuded iy 0.05
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32 wasleduiugudnmavesdinazthiidgnlunas wum dnazihineny 45 Tu e 1d5 v la Taan
o a aa = ! aad a o A ' o ' v J @ A
831 1.00 addns Tanwuanaameadalefoudun 1u185u I Tasu uaiduiugudnatavesdinaziin

v o w

1a5ulaTagnusaiiang q liuananuednihisddgniana (msmn 8)

y @ 1 1 1 J @ A o A
A13797 8 HaveIas lnTaauens i q asiduruguinarsveinazingIey 3 - 45 1 Nlgnlumlaq

on1as lnlnay EurUgUENMIVR INAZTN (I URAIAS) ﬁmq )

(FiaaansAer 1 ans) 3 9 15 21 27 33 39 45
lil¥arslalaesu (Contro)  0.10 025 033" 0500 0.78°  098° 123" 1.60°
09n31913 0.25 Uadans 013 038 050" 060" 093" 1.10° 148" 185"
9n31913 0.50 Uaaans 0.10 045 058  0.68 095 1.5 145 180
09n31913 0.75 Uadans 010 038 055 068 093" 1.10° 140° 185"
9031813 1.00 Uadans 0.10 043 048  0.65° 085" 1.05° 140" 1.0
F-Test ns ns * * * * * *
C.V. (%) 2129 29.60 2246 1821 1051 651 7.9  6.18

U ns "luummummqnu * UANANNUN DAY NN Wy NIzauUeaIngy 0.05

33 u]ﬂﬂﬂﬂﬂ‘ﬂ1ﬂﬂﬁ‘lﬁﬂﬂﬂwu11’I1Jﬁﬂ1‘l»!!!‘l.lﬁ\1 WU umunﬁﬂmmwm ummmmnﬂmmq

o = =
45 Su w185 uanslaTaanulusasidis q uandenmiminaavesinazthi 185 uans InTaanuodall

M '
o ' o o @ Y A @ o o

weday uaihminaavesdnazinf lasu laTasulusasiae q lisanasnuedeliedidgneana

(M15199 9)

A @ 1 1 S o @ 9 A
ATNN 9 Nﬂﬂlﬂﬂﬁ']ﬁvlﬂiﬁ%']uﬂﬁi'm’lﬁ il mumuﬂﬁm}mwﬂﬂgumﬂgﬂiuuﬂm

dasiansinlaau y . et /.
LN\ Wmtinaandimsfuines FlanSudemsauns)
(adansaei 1 dns)

lail4ens laTaasu (Control) 26.50°
9A31813 0.25 UaAaNT 34.75"
9R31915 0.50 Uadans 34.00°
R385 0.75 Uadans 32.50°
M35 1.00 Uadans 33.00°
F-Test *

C.V. (%) 10.79

v o W ¥ @ o

Hnueve * UANANNUN N DAoE1 T A N i%ﬂﬂuﬂfﬂ 2 0.05

o o
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a Jd Y a o £ Y Ao 'V 9
4.amswﬁﬂuuuunmaﬂammuﬁlumiwaﬂwnﬂzm i)mﬂ1'51%ﬁ1s1ﬂiﬁm1uﬂuwaﬁa@unuuag

wanouunulumsnaainaziiluuilas Tasmsnuas laTaanundasans q waz ldwuens laTasy Taans

Y
o A

PNU

o Y A

wuvsnalutazadunsdSuw 5,000 Naaansaeuilad (2 x 2 WAT) WANI5IVY

Y a

AUNUNITHA

a

4.1 aunuadsveansdaninazin wun i AN 410.90, 452.90, 494.90 1AL

Q U

A

'\

v
=2

536.90 eua R efeunuinazrii lunuas la Taanu Faldunumsnaaminy 368.90 U (3199 10)

a131a7 10 aunumaslumsilgninazinldans Ia Taanusasiais q dewlas

dunulumsign Wldas  dasmsld dasnsld desimisld dasmsly
Aaaz (Umn) Talaanu  025%adans 050 Jaaaas  0.75 Uaaans  1.00 Nanang
AnTiay 20.65 20.65 20.65 20.65 20.65
AT 270 270 270 270 270
e 51 51 51 51 51
Avhad 5.25 5.25 5.25 5.25 5.25
Aniiu 18 18 18 18 18
AuAanug 4 4 4 4 4
al¥9e]la Taau 0 42 84 126 168
saum1dene 368.90 410.90 452.90 494.90 536.90

4.2 wameunnndgvewasilgndnazih nu wlawinazhn1dsuas la Taanudasiaie
d' = 3 d‘ ] Yo = 1 a 1w
wodisunuulasn i 1d5uas Ia laeu Tnaneuunudenisn@nmin 840.10, 771.10, 675.10 1ag 651.10
o v A o« o o Y Ay o1 L~ a 1w
1M e eifeununlasinasimi liwueas laTasu Falinaaeuunumsndaniiny 585.10 1m

(M15199 11)

A Y Y Aq o @ 1
a13199 11 wageuunu lumsilgnAnazinldas laTasusasias q

pamouunulumsdgn  Wildas  dmmnsld dasinnsly danimisldy ORI
AnAZIN Talaawiu 025 7edans  0.50 Haddas  0.75 Hadans  1.00 Nadans
Hanansdm (A lansuulag) 106 139 136 130 132
51018 avun (umaag) 954 1,251 1,224 1,170 1,188
Aunu (mmlag) 368.90 410.90 452.90 494.90 536.90
mlsgns wmmilag) 585.10 840.10 771.10 675.10 651.10
mlsgn wn/ls) 16207.20 2327077 21,359.47 18,700.27 18,035.47

WNBIR 3IA1EN TanTuag 9 VN a1 TUd 9 Ty 2554 aeaSiiiog 191iAT 1113
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anlsaman1sIve
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1. WaveImslymsInlamuiilinennugavesdnaz i
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1 Aa 1 I o ~ a a = I '
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] 1 a a a v U ]
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R 4 o« fa k. o - -
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v 9 F
msdudamansyveu¥oraunidauvglaaisurasia uazmndnas lnau-lalasnuannyes lungu
' < A 9 A A A J Y
Zygomycetes. WU WaANZUaMg 1AInN uazy Inanusensazare ladu-laTasnunanududu o, 100,
A a o 1 Aa I ) = 1 P-4 A A a ) =
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1 %’ @ 3’; Y 1 [ a L4 a
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anms1ga1s lnTaasudnsinis19ndos Tedeandoany auyn wyzayg1iand tazaudue (2549)
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a a
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W3 AL TA NIANVFIVBIRU ANUNINVDINTINY VUIAVBIIAY ANUEIAZANNN VD T DN
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3. waveamsi¥mslalasnuiifidesihminaavesinazin
A @ Y 1 A o 9 Aa aa 1A
etlgnAnaziuaznuais laTaanunoasins1d 0.25, 0.50, 0.75 uaz 1.00 iadansaeans
wu 8a51M1Fans la Taenuaenu Tradudi uaeiminaavesinazth aeandeny nauin eUglTIn
HazeAsA gisTauna (2550) Anuims1vens lalasulumsnszdumansyanTavesduioudss wun
v ' v H o o Yy A o A £y H o Ao YA
M3 lnTaausawnuilednihIdduieudsalivunadu dviinga tazlisiavuaenguinnnnduieu
1 ! ! Y |
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o v @ 4 4
Tri52W1 (Kim and others 2005) fnadnisa 18 (A5l soamsan tazaudug 2554) uay ndae lifanathensy
a 1= I
(qalp ogh taznaun eUITIU 2552) Hudu

k4 A v Y v o v Y O Y Y A
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UgnAnaziiwaguas laTaenunensinily 0.25,0.50, 0.75 uaz 1.00 iaaaniaeans WU 6A31015 1%
@13 1n Tamuannuiinanensdesnumiaunasdnginaziil aeandoany Rabea and others (2005) ANt
wa g o w | A o o X \ o o
auauiamsumshdauuawagamsiiagoswesmsidunsziaulwianoyiusvedlalagnu Tag
Y
MMsnageUiU ML aNerheTeoaULazI¥031 2 ¥HiA Ao Botrytis cinerea Pers W& Pyricularia grisea
1 . § o § d o 2 y U 4
Cavara Wu aysius nvhmihidluanssiaumasl@dfige Ao N-(2-chloro-6-fluorobenzyl) chitosan ¥R
F v
Tanstinauiuens 2 - 3 Au sk nuownzauetheiosounoianua tazasoyiusves la lnanu fe N-
Kl
Dodecylchitosan, N-(p-isopropylbenzyl) chitosan and N-(2,6-dichlorobenzyl) chitosan &#1413 AAUMUADLHDT
9 4
Botrytis cinerea Pers 18a uaz N-(m-nitrobenzyl) chitosan @U1TDYIUVEINITLITY 1wy lavea¥es Pyricularia
. Yy = @ = Y 4 A £ g o w A
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v Y
woa13 lnau-1aTasulunmsdudimsniaueureqaunidauva lsaisnayiia uazmsnanans lndu-
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Y 4 Y
A a o 1 A - a A o a < o w 1 a
adnfureans munsndudimsnigveudenuafiFens 3 ¥ia 18 100 nlesidud awddy dumslndu-
1 9 9
laTaanu Aandueiy 1,000 Hadniuneans amNs0dUEININs ueuTes ALY 15a1Y 4 %A Ao Coletotichum
gloeosporoides PenZ., Pythium aphanidermatum (Edson) Fitzp., Sclerotium rolfsii Sacc. W0 Ustilago scitaminea Syd.
Y d 3 o o Y A v a 19 =
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1 o & a dy . . . ° o dA o 3 A 1 a 4
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Yy 9 3 o o & a A Lo . Y s A o
ANudutu 1 1esidud ausndugImsniyueute Lasiodiplodia sp. laoenauysal o laTaanu
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