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Utilization of Neem Exiracted Substance, Bt and Entomopathogenic
Nematode on Azolla’s Insect Pest Control

A3anwal wigsdda” Uarlw nagszan ”
Sirilak Kaewsuralikhit"” Praphai Thongra-ar”

ABSTRACT

Azolla is a bio-fertilizer which is used as a green manure. Azolla grows vigorously by
means of asexual or vegetative reproduction. When azolla is in a proper environment, its
production as green manure is approximately 3 ton/rai which contributes as 5-10 kg N/rai.
However, using azolla as green manure is unlikely acceptable in Thailand because azolla is
easily imfested by insects. Thus, this study was established to compare three kinds of
biological control products which are environmental friendly. There were neem extracted
substance (azadirachtin, Aza), Bacillus thuringiensis (Bt) and entomopathogenic nematode
(Steinernema carpocapsae, Sc). It was found that among the biological products used in the
experiment, Bt corporated with Steinernema carpocapsae (Bt+Sc) were the most effective
product on Azolla’s insect caterpillars control. As a result, the highest azolla production was
gained. For other products namely Bt, Bt+Sc+Aza and Bt+Aza were less effective on the

caterpillars control, respectively.
Key words : azolla, neem extracted substance, Bt, entomopathogenic nematode
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Table 1. Effects of biological control products on Azolla’s fresh weight and dry weight

Dry season Rainy season

Treatment Fresh Dry Fresh Dry

weight weight weight weight

(9/0.5 m%) (9/0.5 m’) (g/0.5 m?) (g/0.5 m?)
Control 339 d 243 d 343 e 127 d
Aza (neem extracted substance) 385 cd 288 cd 526 d 193 cd
Sc (Steinemema carpocapsae) 464 bc 387 a-d 639 cd 253 ¢
Bt {Bacillus thuringiensis) 863 a 420 abc 880 ab 483 a
Sc+Aza 475 b 35.0 bcd 606 cd 235 ¢
Bt+Aza 837 a 481 ab 742 bc 355 b
Bt+Sc 900 a 514 a 931 a 518 a
Bt+Sc+Aza 849 a 46.3 ab 839 ab 43.0 ab
CV (%) 7.7 204 13.8 17.3

Means in the same column, followed by a common letter are not significantly different at the

5% level by DMRT.
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Figure 1. Number of caterpillars on 0.5 m’ for each biological control product in the dry

season; bars labelled with a common letter are not significantly different at the 5 % level

by DMRT.

s

AngAosntudfundi Tiwunsdvhane
PoavusuTas A BNa 1AL (Figure 1) Awaly
LmuumﬁmsLa%cyLﬁuquaqm

1.3 Aawgussasnsdinaeed
WNRIARSUAULAY

msmaa\mmﬂLmuLLmLﬁaTﬁLfluﬂﬂ
WA wudﬂqu%auﬁi’wmuﬂuauﬁL?”nﬁwmﬂ
uniuaslutanaasanssndfaruguuaznis
WUAIBRITITANELANAEIDE A HITAL
SuLIgIgaAe fAANNREMEIBIUAULAY
LU 5 (79 - 100%) TANAINIAD NTIWUAIL
FafudldifounssidadngAizuasniany
drvdudildfoudauidadngiasaniy
§13ainFLan AaNAIAINNLEBVIETDILAL
UWANIEAU 4 (51 — 75%) §aUNTIWUALE

u .4 H v S oAl
AN Bt NTWUAWTINUNUNIINNUFIINN

o1 wasnIswudadaudldfaunas

LY | u o Al

MinAngRzdwnudiundfsmivasaia

268

A0 HAPINREEVDILAULAS NN AD

= (% -4

AU 2 (11-25%) dwmsuntawudleduing

al o 6 o oA =l

IﬁlﬁauNaaﬁﬁmﬁ’mgﬁm‘wﬁumnmww Y

2 ar

AAMHNLEBVDTDIURULASANAER ABIEAD 1

\
i 0-10% (Figure 3a)
FMUDUTDIRLA PNA WAL I INYILEY
T (Pyralis sp) wazviuaudaan (Nymphura
sp.) ﬁmfluﬁmgﬁd’wﬁwmmmiwﬁmmuum‘(u
Ysznalny ilasananmuisdendivancas
FONTSLWITEUIATEINUBU RIS
vﬁmﬂLmuumlﬂ”athaqumou,a:iam%a
fnsana e NnudureTuwruuasléts
95% (Mochida et al, 1987) WamMINARD
wuinsldasanaasiaievatradela
mmsn‘iﬁﬁaoﬁuﬁﬁmﬁmgmmLmutmﬂﬂ”amoﬁ
Uge8ndnw Tqu%auLmuumﬁ\lﬁ%miaﬁm
fumnaziiaanuiunislussduduatuiy

nydBauan uasliduiuruauianitang

MIFTITINEINEAS T4 29 atfuf 3 fusney - SuneN 2554



70

60
50
40
30
20
10

Number of caterpillars per 0.5 m”

Aza

Sc

Control

Ctl
Aza
Sc
Bt

= control

neem extracted substance

Steinernema carpocapsae

= Bacillus thuringiensis

Bt Sc+ Bt+ Bt+ Bt+Sc
Aza Aza Sc +Aza
Treatment

Figure 2. Number of caterpillars on 0.5 m* for each biological control product in the rainy

season; bars labelled with a common letter are not significantly different at the 5 % level

by DMRT.
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a. Dry season Aza

Scale of Azolla damage

Control Aza Sc

Scale of Azolla damage

Control Aza Sc

Q
I

control

neem extracted substance

w
O
I

Steinernema carpocapsae

Bacillus thuringiensis

Sc+ Bt+ Bt+ Bt+Sc
Aza Aza Sc +Aza

b. Rainy season

Sc+ Bt+ Bt+ Bt+Sc
Aza Aza Sc +Aza
Treatment

Figure 3. The violence scale of damage by caterpillars on azolla at different biological

control products in the dry (a) and rainy seasons (b), this damage was rated on a scale
of 1to 5 where 1 =0-10%, 2 =1 - 25%, 3 = 26 — 50%, 4 = 51 -75% and 5 = 76-100%
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