CHAPTER 4

RESULTS

1. Toxicity of Thai neem ext.rnnt. and cyhalothrin on A. florea and

A. cerana.

1.1 Toxicity of cyhatoblrin on ‘lorea and A. cerana.
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after Creatment. The LC,, value at 95 % confidence interval (24 hours)
is 0.00039 % (0.0002-0.00075), and the LD , value is 0.0039 pg/bee.

1.1.% Oral toxicity of cyhalothrin on A. florea.

oral toxicity of cyhalobthrin on A. florea by feeding

methods is shown in Table 4.3. The results are presented as the



% mortality of adult bees to various concentrations at 3 and 24 hours
after treatment. The LC_, value at 95 % confidence interval (24 hours)
is 0.00005 % (0.00002-0.00033), and the L“’u is 0.0005 ]Ilfbﬂﬂ.

1.1.4 Oral toxicity of cyhalothrin on A. cerana.
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A. florea

extract on

Contact toxicity of neem-seed crude extract on 4.
florea by topical application is shown in Table 4.6. The results are ‘
presented as the % mortality of adult bees to various concentrations at
3 and 24 hours after treatment.The LC_, value at 95 % confidence interval

(24 hours)is 131.84 % (74.74-522.84 ),and the Lb,, value is 1318.4 Jpg/bee.
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1.2.2 Conbact toxicity of neem-seed crude extract on 4.

cerana.
Contact bLoxicity of neem-seed crude extract on A.
cerana by topical application is shown in Table 4.7. The results are

presented as the % nuﬂtl%"w bees to various concentrations at
dﬁ &lun at 85% confidence interval

3 and 24 hours after t.. Th

seed crude extract on A. florea.

A

seed crude extract on A. florea

(24 hours) is 37.60 Tl&w so Value is 376.4 pg/bee.

by feeding methods The results are presented as

the % mortality of ' *ti ious concentrations at 3 and 24 hours

of n

high f.H.'rfl'ut:mmt.mt.immar the % nnrtaliky’ of adult bees is low. (Figure 4.1)
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by feeding methods is shown in Table 4.9. The results are presented as
the % mortality of adult bees to various concentrations at 3 and 24 hours
after treatment. The LC,, value at 95 % confidence interval (24 hours)
vas unable to calculate because the response of adult bees to toxicity
of neem-seed crude extract was fluctuating. The results showed that at

high concentration, the % mortality of adult bees is low. (Figure 4.1)



Table 4.1 : Contact toxicity of cyhalothrin on 4. florea
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Table 4.3 : Oral toxicity of cyhalothrin on 4. flores
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Azadirachtin determined by High-Performance Liquid Chromatography

(HPLC) in various extracts.
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- Neemix © il 0.028 % (w/v)
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Table 4.6 : Contact toxicity of neem-seed crude extract on 4. flores
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Table 4.8 : Oral toxicity of neem-seed crude extract on A. florea
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Figure 4.2:

Oral toxicity of neem-seed crude extract on A. florea and A. cerana.
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1.2(b) Toxicity of neem-seed extract on A. florea and A. cerana

1.2.1 Contact koxicity of neem-seed extract on A. florea.

Contact toxicity of neem-seed extract on A. florea

by topical application is shown in Table 4.10. The results are presented

| ,} arious concentrations at 3 and 24
‘ I&E % confidence interval (24
__‘

Y
\!

as the % mortality of adult

value is 129.5 pg/bee.

1.2.¢ eed extract on A. cersna.

aed. extract on A. cerana
by topical applicatig 1. The results are presented

as the % mortality of /& ious concentrations at 3 and 24

feeding lathﬁﬁ ﬂﬂ ‘H &hﬂ f}% ’}ﬂ{g are presented as

the % lurt.nli% of adult beessto various,concentrations at 3 and 24 hours
after a‘nm;la‘lﬂ Q:jmﬂu:] gnnﬂji@eﬂal (24 hours)

vas unable to calculate because the response of adult bees to toxicity
of neem-seed extract was fluctuating. The results showed that at high
concentration, the #mortality of adult bees is low. (Figure 4.2)

1.2.4 Oral toxicity of neem-seed extract on A. cerana.

Oral toxicity of neem-seed extract on A. cerans
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by feeding methods is shown in Table 4.13. The results are presented as
the % mortality of adult bees to various concentrations at 3 and 24 hours
after Lreatment. The LC_, value at 95 % confidence interval (24 hours)
was unable to calculate because the response of adult bees to toxicity

“7/) The results showed that at high

es is low. (Figure 4.2)

of neem-seed extract was f

concentration, the

1.2(e) T Ly of Aeen-le

f exbract n A. flores and A. cerana

\\L\.L -lenf extract on 4. florea.
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by topical applicat ibn g:-; K-
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I e
as the % mortality off ndﬁ_gg__:- »s Lo various concentrations at 3 and 24

4 ‘14. The results are presented

AT N .
hours after treatment. “Iﬁiﬁzﬁf value at 85 onfidence interval (24
A - :

hours) is 202.

g %ﬂﬁmﬁw &J"’rﬂﬂ"imﬂ- =

by topical ﬂplicntinn is shown in Table 4.15.The results are presented
as tﬁlﬂqiﬂgﬁtﬁmim wl’lmﬂc’laﬂm at 3 and 24

hours after treatment. The LC,, value at 95 % confidence interval (24

+ and the LD, 2024.4 pg/bee.

hours) is 377.96 %, and the LD, value is 3779.8 Jg/bee.

1.2.3 Oral toxicity of neem-leaf extract on 4. florea.

Oral toxicity of neem-leaf extract on 4. florea by

feeding methods is shown in Table 4.16.The results are presented as the



% mortality of adult bees to various concentrations at 3 and 24 hours
after btreatment. The LC,, value at 95 % confidence interval (24 hours)
is 377.98 %, and the LD,, value is 3779.6 Jg/bee.

1.2.4 Oral toxicity of neem-leaf extract on A. cerans.

J&’J—lenf extract on A. cerana by
Q&sults are presented as the

Oral

feeding methods is §T

% mortality of adu ations at 3 and 24 hours

after treatment. nce interval (24 hours)
is 202.14 %, and e.

1.2(d) Toxicity lorea and A. cerana

1.2.1 Contact Loxicity Of neem o0il on A. florea.
, h23o2 0/ S

Q

Contact toxicity of noo g on A. florea by topical

application is shﬁn in Tab : ie res ‘7 ts are presented as the

% mortality FT ﬁﬁ iﬁﬂﬂ:g ﬂg:jﬁ? at 3 and 24 hours

after trnat-“t.. nce interval (24 hours)
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1.2.2 Contact toxicity of neem 0il on A. cerana.

Contact toxicity of neem 0il on A. cerama by topical
application is shown in Table 4.19. The results are presented as the
* mortality of adult bees to wvarious concentrations at 3 and 24 hours
after treatment. The LC_,, value at 95 % confidence interval (24 hours)

is 38.03 % (25.56-71.44), and the LD_, value is 380.30 Jg/bee.
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1.2.3 Oral toxicity of neem oil on A. florea.

Oral toxicity of neem 0il on 4. florea by feeding
methods is shown in Table 4.20. The results are presented as the

% mortality of adult bees to various concentrations at 3 and 24 hours

after treatment. The LC - I%/ confidence interval (24 hours)
is 211.04 % ms.zz—;ﬁ. and &is 2110.4 pg/bee.

/ 1 3

1.2.4 Qpdl £0%ic Of neém pil on A. cerana.

Ord] /4 city \ 0il on A. cerana by feeding
methods is shown i re presented as the
* mortality of ad ations at 3 and 24 hours

after treatment. The L. onfidence interval (24 hours)

on A. florea by
"'“‘“‘ﬂ W"Tﬂ’ﬂ f *:fuwww B I8 are rosonted

as the % mortality of adult bees to various concentrations at 3 and 24
hours after treatment.The LC,, value at 95 % confidence interval(24 hours)

is 453.99 % (144.82-1830522.48), and the LD_, value is 4539.90 ng/bee.

1.2.2 Contact toxicity of Margosan-0 ® on A. cerana.

Contact toxicity of Margosan-0 ® on 4. cerana by

topical application is shown in Table 4.23. The results are presented
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as the % mortality of adult bees to various concentrations at 3 and 24
hours after treatment.The LC;, value at 95 % confidence interval(24 hours)

is 178.84 % (90.76-1373.29), and the LD_, value is 1788.4 Jg/bee.

®

1.2.3 Oral toxicity of Margosan-0 = on 4. florea.

Oral toxi ’y;-gusuﬂ on A. florea by

feeding methods is st a results are presented
—

i tho % mrtnlit.r(

[

. concentrations at 3 and 24

hours after treatm confidence interval (24
hours) is 1743.59 value is 17435.9
Jg/bee.

® on A. cerana.

® on A. cerana by
feeding -at.hodau‘."l:“ in Ta 425, the'rbsults are presented

as the % lurtalitﬁs = s _éﬁ.cnntrnﬂnas at 3 and 24

hours after treatment, The LC_,6 value at 95 % confidence interval (24
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4.2(f) Toxicity of Hmix on A. florea and A. cerana

®

1.2.1 Contact bLoxicity of Neemix — on A. florea.

Contact toxicity of Haﬂix® on A. florea by
topical application is shown in Table 4.26. The results are presented
as Lhe =% mortality of adult bees to various concentrations at 3 and 24

hours after Ltreatment. The LC,, value at 395 % confidence interval (24
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hours) is 209.90 % (118.3-3687.1), and the LD,  value is 2099.0 pg/bee.
1.2.2 Contact toxicity of Hnﬂixﬁ on A. cerana.
Contact Gtoxicity of Neemix ® on A. cerana by
topical application is shown in Table 4.27. The results are presented

M concentrations at 3 and 24

confidence interval (24
—

as the % mortality of adult

hours after treatment.

feeding methods is /Shy ‘results are presented

as the % mortality of ac concentrations at 3 and 24
hours after treatment. The % confidence interval (24
hours) was unable k& cale
toxicity of Neemix ° ¥

1.1.4 Ordl.toxicity of mlix on A. cerana.
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as the % inrt.nlit.? of adult bees to various concentrations at 3 and 24

hours after treatment. The LC_, value at 95 % confidence interval (24

hours) was unable to calculate because the response of adult bees to

®

toxicity of Neemix = was fluctuating. (Figure 4.3)
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®

1.2(g) Toxicity of Advantage ~ on A. florea and A. cerana

1.2.1 Contact toxicity of Advantage ® on A. florea.

Contact toxicity of Advantage ® on A. florea by
topical application is shown in Table 4.30. The results are presented

as the % mortality of m@ l//yls concentrations at 3 and 24

hours after trantlen - .ﬁlu confidence interval (24

\
/.,
7

hours) is 1289.9 'l.

1.2.8

899.0 pg/bee.

l |5 cadYd .
“-.\"\_.' ~ ™
ty of Advantage " on A. cerana.
3 o

- 4 v
s (i M

of, A vantage

i1

on A. cerana by

he results are presented
as the % mortality of aq L b us concentrations at 3 and 24

hours after treatment. The B ¢ at 95 * confidence interval (24

Oral toxicity Mvutun on A. by
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hours :ﬁ.er treatment. The LC_, value at 95 % confidence interval (24

hours) was unable to calculate because the response of adult bees to

®

toxicity of Advantage = was fluctuabting.(Figure 4.4)

1.1.4 Oral toxicity of Advantage ® on A. cerana.

Oral Gtoxicity of Advantage ® on A. cerana by

feeding methods is shown in Table 4.33. The results are presented
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as the % mortality of adult bees to various concentrations at 3 and 24
hours after treatment. The LC,, value at 95 % confidence interval (24
hour) was unable to calculate because the response of adult bees to

toxicity of Advantage ® was fluctuating. (Figure 4.4)
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Table 4.10 : Contact texicity of naal-s-ead extract on 4. flores
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Tahle 4.12 = Oral toxicity of neem-seed extract on 4. florea
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Table 4.14 : Contact toxicity of neem-leaf extract on A. florea
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Table 4.16 : Oral toxicity of neem-leaf extract on 4. florea
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Table 4.18 : Contact toxicity of neem 0il on 4. florea
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Table 4.20 : Oral toxicity of neem oil on A. florea
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Table 4.22 : Contact toxicity of Margosan-0
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Table 4.24 : Oral toxicity of I!a.rgnsm—ﬂ@on A. florea
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Table 4.26 : Contact toxicity of Hmixﬂ on A. florea
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Table 4.28 : Oral toxicity of Healix@on A. florea
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Table 4.30 : Contact toxicity of advut.aga@:m A. florea

Coscestration | Nusber Neaber and mccmsulabted 3 mortality

24 b

AN alqnm :mﬁ figp e’ﬁJ

1o m L] [ F ] 18

100 ”» 1
Lo, (%) by - 1289.8
prebil progras
853 coal idence

isterval




Table 4.32 : Oral toxicity of Aduntnge@nn A. florea
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Oral toxicity of Advantage @ on A. florea and A. cerana
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Table 4.34 :
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The comparative toxicity of cyhalothrin and various neem extracts

on A. florea by topical application and feeding methods.(LC,, at 24h)

extract

‘ ‘ ’ . ) at 95 % confidence interval
N

feeding methods

Cyhalothrin 0.00005
(0.00002-0.00033)
Neem-seed crude extrz ¥
R —— S S A e s 3 XS .
Neem-seed extract., 012.95 ¥
AUYINENINEINT
4 ¢ .
KU RENRL 2 VB (38E 13
Neefi-leaf extract 202.14 377.96
Neem o0il 32.57 211.04
(20.75-87.59) (65.22-11502.84)
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Table 4.34 (cont.) :

The comparative toxicity of cyhalothrin and various neem extracts

on A. Hnn;a by topical application and feeding methods. (LC,, at 24 h)

Extract O\ ise /t # ) at 95 % confidence interval

\\\ feeding methods

' Hl.r:nau-{}@ LI~ asaien 1773.59

(209.74-4.6x10"7)

ﬂuﬂq ﬂﬂiWHWﬂi
CURERIRE ATV Ta Y

Note = # = Unable calculated.
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Table 4.35 :

The comparative toxicity of cyhalothrin and various nees extracts

on 4. cerana by topical application and feeding methods. (LC,, at 24 h)

/y” at 95 % confidence interval

Extract
.—d
AT Ebn T Yoat: feeding methods
Cyhalothrin 0.0018

(0.00138-0.00234)

i

Neen-foaf extract 377.96 ; 202.14

Neem o0il 38.03 442.05

(25.56-71.44) (82.40-453164.55)




Table 4.35 (cont.) =
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The comparative toxicity of cyhalothrin and various neem extracts

on A. cerana by topical application and feeding methods. (LC,, at 24 h)

Extract
Hu:usu-ﬂ@
Haﬂix@
Advantage E] ‘Vl
1 ﬂ# o ‘
4 ¢
ol N TN Jed T
q

Note : # = Unable calculated.

at 95 % confidence interval

feeding methods

41.52

(24.98-92.59)




Table 4.36 :

L

The comparative toxicity of cyhalothrin and various neem extracts

on A. florea by topical application and feeding lEthﬂdﬂ.{LD" at 24 h

Extract

Cyhalothrin

',
|

Neem-seed extracty .

AUE?

feeding methods

0.0005

(0.0002-0.0033)

Neem-seed crude extract| —

":F=;====5555555555?““:‘“"i‘r

2 =Ll

!

e ) | ]

el AN N
| ¢ - .

Neem-Teaf extract 2021.4 3779.6

-

d

Neem o0il

325.7

(207.5-675.9)

2110.4
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Table 4.36 (cont.) =

The comparative toxicity of cyhalothrin and various neem extracts

on A. florea by topical application and feeding methods. (LD, at 24 h)

Extract

SS*hA L&!&E==' LD, (ug/bee)

feeding methods

7 \\\

Margosan-0 @® 17435.9

(2097.4-4.8x10"")

lauix@ *
mﬁﬂw wﬁ%wmna i

AR 11k WTINO TR E

Note : # = Unable calculated.




Table 4.37 :
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The comparative toxicity of cyhalothrin and various neem extracts

on A. cerana by topical application and feeding methods. (LD_  at 24 h)

Extract

Cyhalothrin

Neen-seed a:ﬁﬁ ‘—

/// LD,, (pg/bee)

feeding methods

0.018

(0.0139-0.0234)

{33 2-166.7)

waw%’%mn*z :

{255.6-T14.4)

= o/
—Q%ﬁ%ﬁ*@-ﬂ%?d%d%%—’%% aams:
q
Neem-leaf extract 3779.6 2021.4
‘Neem o0il 380.3 4420.5

(824.0-4531645.5)
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Table 4.37 {(cont.) =
The comparative toxicity of cyhalothrin and various neem extracts

on A. cerans by topical application and feeding methods. (LD__ at 24 h)

A
Extract P ',y/ LD, (pg/bee)
\ s0
| ——
pical . .;":35‘1 don feeding methods
Ha.r;uaan-{!@ 415.2
(249.8-925.9)
Hnnlix@ L

i Ingfiineng

Kote = &% = Unable calculated.



Table 4.38:

The comparative toxicity of various neem extracts on A.

florea by
topical application and feeding methods. (LD, of azadirachtin at 24 h)

i
Extract Wy

azadirachtin/bee)
. feeding methods
o '{&:‘
Neen-seed crude e - ¥
'&Aﬁn '
_ (04'97-8280)
gl
Jﬂ
i e
Neem-seed extract —i3
A7

Neem-leaf extract

¢ no azadigachtin

F‘lu H ﬂ EJV] 5 w H/‘] f‘ ‘3 no azadirachtin

0.13- 0.84

(0.08-0.27)

(0.26-46.01)




Table 4.38 (cont.) :

topical application and feeding methods. (LD,, of azadirachtin at 24 h)

The comparative toxicity various neem extracts on 4. florea by

9

Note

A ‘
Extract \ M azadirachtin/bee)
\ -
— -
feeding methods
Margosan-0 ® 1.74
(0.20-4.6x10"%)
Neemix ® *
Advantage ® 2.97, #

ﬂ‘LJEI "VlEJ‘VliWEﬂﬂ
FAWIAaAY I 1Y ."' Hd

= Unable calculated.

;
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Table 4,39 :
The comparative toxicity of various neem extracts on 4. cerana by

topical application and feeding methods. (LD, of azadirachtin at 24 h)

Extract \ " 'h&/ﬁg azadirachtin/bee)
A=Y
7/ \\\ R
— /%" NN

Neem-leaf extract no az achtin no azadirachtin

FHJEJ ‘VIEJVI?WEJWT]?

CREN R H At Y

Neem nilq 0.15 1.77

(0.10-0.28) (0.33-1812.85)




Table 4.39 (cont.) :

The comparative toxicity of various neem extracts on 4. ceranas by

topical application and feeding methods. (LD__ of azadirachtin at 24 h)

////‘ \\\\ feeding methods
Nargosan-0 © ” / -1 0.04
i ;‘UEI D RENSNYT ,
ARANIU AT TR E

Note : # = Unable calculated.

88
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2. Residual toxicity of Thai neem extract and cyhalothrin on A. florea

and 4. cerana.

2.1 Residual toxicity of Thai neem extract on A. florea.

Residual toxicity of Thai neem-seed extract on A. florea by

topical application and ’ are shown in Table 4.40. The

results showed t.l.mt. rspft‘&ing vith the neem-seed extract
\

(1%,1000 Ilflranl. no

2.2 Residual teo E l

Residual .¢ ‘ , e sep ract on A. cerana hg

ound on A. florea.(Figure 4.5)
on A. cerana.
topical appliecatic p Sshown in Table 4.41. The
results showed that si: ﬁﬂ*r-h ng with the neem-seed extract

was found on A. cerama. (Figure

_jhilrjnrea.

Residual toxitity of cyhalothrin on A. florea by topical

application ﬂduailg Illﬂ.ﬂn ?am ’lﬂle 4. 12. The results
e BT A A g 5. o

/area), no residual effect was found on A. florea. (Figure 4.8)

2.4 Residual toxicity of cyhalothrin on A. cerana

Residual toxicity of cyhalothrin on A. cerana by topical
application and feeding methods are shown in Table 4.43. The results
showed that six hours after spraying with cyhalothrin (0.002 %, 1000 ml

/area), no residual effect on A. cerana. (Figure 4.8)
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Table 4.40 =

Residual effect of neem extract on Antigonon leptopus to A. florea

Time after % mortality ( X + SD )

spraying

(h) Feeding methods

2.22 £ 1.93

24 9 0.00 4 0.00 0.00 + 0.00
48 0.00 & 0.00 0.00 + 0.00
60 0.00 i 0.00 0.00 4 _0.00
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Table 4.41 =

Residual effect of neem extract on Antigonon leptopus to A. cerana

Time after % mortality ( X + SD)
spraying
(h) Feeding methods

mu.uoiu.uu
+ FUBIRN YN
ENRIE

24 ¢ .00 1 0.00 0.00  0.00

48 0.00 &+ 0.00 0.00 1+ 0.00

(1] 0.00 + 0.00 0.00 &+ 0.00
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Table 4.42 :

Residual effect of cyhalothrin on Antigonon leptopus to A. florea

Time after % mortality ( X + sp )
spraying
(h) Feeding methods

0 | ‘ ‘ 37.78 + 5.09
70

1 13.33 + 3.34
3 6.67 & 3.34
8

m 2.22 + 1.92

1 ﬂﬂﬂﬂﬂ»ﬂﬂ‘ﬁ%ﬁl’mﬁmm

ama\anWWi TOTH

24 2.22 1 1 0.00 £ 0.00

48 0.00 + 0.00 0.00 + 0.00

60 0.00 + 0.00 0.00 + 0.00
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Table 4.43 :
Residual effect of cyhalothrin on Antigonon leptopus to A. cerana
Time after % mortality ¢ X + sp )
spraying
th) Feeding lethnds
0 1.11 # 1.93 l
1 0.00 & 0.00 '
3 0.00 + 0.00
SJ‘
6 m 0.00 £ 0.00
12 ﬂwm&ms Eﬂﬂimn -
1
24 qw’]aqqim 0.00 4+ 0.00 l
48 0.00 & 0.00 0.00 + 0.00
ED 0.00 &+ D.00 0.00 + 0.00
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4+ mortality

6

o

6 7

Figure 4.5 :
Residual effect of ne -3":2" atogenon leptopus to A. flores

and A. cerana.
d “' -" -::J:‘:

* mortality —
100

B 'J,}r v _vT.

80

j’éh!
I

AU INININNS

60

40.

q X
nm i F . :
0 10 20 30 40 60
after spraying h
—— A. florea (contact) —+— A. florea (oral toxicity)
Figure 4.6 : — 4. cerana fﬂﬂhtl.ct) —8- A. cerapna (oral toxicity)

Residual effect of cyhalothrin on Antogonon leptopus to A. florea

and A. cerana.
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3. Repellant effects of Thai neem extract and cyhalothrin to honey bees

The results of the repellant effects of neem extract and
cyhalothrin to honey bee were recorded by counting the number of bees
foraging on the flowers. This is shown in Table 4.44. Cyhalothrin showed

1 ’
more repellant effect than na’al'-ei/éu} (Figure 4.7)

— _——

2 i | m_,ﬂ-_:.._f{%
R 5

ﬂ i
water neem «Cyhalothrin
= a‘ 1 | Q19 ™/ on ;_‘.:_Z i - F~ |
1 min. after spraying 5 min. after spraying

Figure 4.7 :

Repellant effects of neem extract and cyhalothrin to honey bees.
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Table 4.44 =

The repellant effects of cyhalothrin and neem extract on

Antigonon leptopus to A. cerana and A. florea.

Five min.after spray

Normal

Water 4.8 + 0.84 "

Neem extract 3.6+ 0.55 "

Cyhalothrin | ud’jﬂ ‘n%‘lnﬂqﬂ 2.2% 0.45 "

CUMENHRIUE ek (100}

Note : 1 = Average value from 5 replications.

o]
n

The same letter represents no statistical difference in

Duncan’s Multiple Range test (p £ 0.05 )
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4. A field trial to assess the effects of neem extract on A. cerans.

4.1 Climatic conditions

The weather condition during the study is shown in Table 4.45.

The experiment was set up in two replicates. Except for the rainfall

» the weather condition @W in the two replicates

-

during the study.

4.2 Effects on fors o ﬁfvg*‘ behaviour.

-
‘.

The foraging . both the treated and

untreated plots mpared with the bees in
natural setting. The bge lkﬁfﬁr"lt-Lf d quite normal on both plots.

4.3 Condition of Lhe e

4.3.1 Eggs

The' "--" Licn in Lhe auaber of &y \‘ within the beehive in

both the treated ng untreate s nunﬂt.u decline with time, but

no statistica :ﬁmﬁw a wo plots at p<o0.05.
The results e 4.48 nld ahuvn in Fignra 4.8.

QWWﬂ‘ﬁm URIAINYA Y

The variation in the number of larvae within the beehive in
both the treated and untreated plots was found to decline with time, but
no statistical difference was observed between the two plots at p¢0.05.

It was found that the variation of larvae within the beehive in the
treated and untreated plots was statistically different in the ninth week.

The results are summarised in Table 4.47 and shown jn Figure 4.9,
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4.3.3 Brood
The variation in the number of brood within the beehive in
both the treated and untreated plots was found to decline with time, but

no statistical difference vas observed between the two plots at pg0.05.

ult within the beehive in
to decline with time, but
no statistical differghcé #a ved between the two plots at pgo0.0s.

The results are susmagisgd is Table 4,49 and shown in Figure 4.11.

but no atntishiea]@li"; E t.wén the two plots at pg0.05.

The result.sﬁa sumsarised in Tablé.4.50 and shown in Figure 4.12.

PReNIEN e 0T
T YDA P O e it

Euilu&r, pollen collection within beehive in both the treated and

However, th

untreated plots was found to fluctuated with time, but no statistical
difference was noted between the two plots at p£0.05. However,the results
clearly suggest a regular trend that more pollen collection wvas made in
the untreated plots than the treated plots. The results are summarised

in Table 4.51 and shown in Figure 4.13.
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Table 4.45 : Climatic condition during the study.

Rocorded Teaperature Average Temp. Humidity Rain
{mm

Lime ey (-} (% RH)

1147483 w.s 2 76 o
18/7/93 0
235/7/93 2
178183 [
/8493 o
15/8/83 o
228093 0
VT :
519702 [
12991 | 1

10/10/93 1=,

17410793 !I 28.0 2.2 - 3.7 o U 0.4

gUEANERINE NS

TR A IS IpR Y



111

Table 4.46 :

Effects of neem extract on variation of egg within beehive.

Recarded Busber of egg ¢ X 4 5D )

Lime
(week)

- - -4 - L] - - (] L L-]

\Z
Note = No atntisth

quineningans] [ =
: wﬁa@q}aﬁwﬁmm""
5

T
1 C 4
Figure 4.8 1 3 5 7 g

Effects of neem extract on variation of egg within beehive.



Table 4.47 =

Effects of neem extract on variation of larvae within beehive.

Recorded

time

¥umber of larvae ( T4 8D )

Keem plot

;\\:\k\ d<;==‘LI1="'i

D (D
NS | =

Note : No statisti

= In lilt-{’ﬁf

plot and neem plnt

P HI_TA planeaSonas

cal diff

112

5y

RY

00

9

150

MNumber of lorvoe

100
50
o

Figure 4.11 :

Effects of neem extract on variation of larvae within beehive.

gefsaiiming

\\
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Table 4.48 =

Effects of neem extract on variation of brood within beehive.

Recorded ¥usber of brood (T 4 5D )

Line
{week)

L] - -4 - L] - - L] - (-1

Note : No ut.a.t.ishiBl :

AR AERTHEART—] [ =

e
;

o B 8 8
(/%‘”//

Figure 4.10 : 1 3 5 7 9

Effects of neem axtmt.l on variation of brood within beehive.



Table 4.49 :

Effects of neem extract on variation of adult within beehive.

Recorded Wusber of adult ¢ I + 5D 3

time

(week)

= L =3 o L - =] ] [ =

4
Figure 4.11 : ! 3 5 7 g

Effects of neem extract on variation of adult within beehive.

114
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Table 4.50 :

Effects of neem extract on variation of nectar collection within beehive

Recorded Mesber of bomey cell ( T 4 8D )

Line

{week)

Note : No smist.iﬂl '

Figure 4.12:

Effects of neem extract on variation of nectar collection within beehive
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Table 4.51 =

Ef fects of neem extract on variation of pollen collection within beehive

Recorded Weabor of pelles eell ¢ I + 80 )
Lime

(weok)

o L] =¥ ] L] i [ (] - [-]

Note = No st.ntist.iEl

ﬂwmwwwa"rﬁ 1=
gAY

E

|
\
N

4
{r—f
T

Figure 4.13 : 1 3 5 7 9

Effects of neem extract on variation of pollen collection within beehive
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4.3.6 Weight
The variation of weight of the beehive in both the treated

and untreated plots was found to decline slighly with time, but no
statistical difference was nbsarmd. between the two plots at pg0.05.
The results are summarised \\ “ / and shown in Figure 4.14.

4.3.7 Abnormal ; Fyae and ) brood

The 1 1by -~‘~

,\ and brood within the beehive
in both the treatedffidly ated found to be not statistically
different between results are summarised in
Table 4.53 and shosn
4.3.8 Absconding
Absconding o 7_ bees was found in the treated plot at

the fifth week.

ﬂUEJ’J'V]EJVIiWEﬂﬂ‘i
QW’]éNﬂiﬂJ UNIINYAY
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Table 4.52 :

Effects of neem extract on variation of weight within beehive.

Recorded Veight (in kg) of beehive ( T + 8D )
tine

tweek)

o)

Figure 4.14 : ' —

Effects of neem extract on variation of weight within beehive.



MNumber of cbnomd cel

1139

Table 4.53 : Effects of neem extract on variation of abnormal larvae and

brood within beehive.

Recorded Wusber of sbaorsal larvae/brood ¢ T 4 50 )

Note : No statistio

TANEAETI eI L=

PMIRNIUNATINY ]S

VA

1 3 5 7 9

Figure 4.15: Effects of neem extract on variation of abnormal larvae

and brood within beehive.



5. Effects of neem extract on larvae of A. ceranas.

The results of effects of neem extract on 1 day-, 2 day-,

d 3 day-old larvae are summarised in Table 4.54 and presented

graphically in Figure 4.18, 4.17, and 4.18.

_§§w%%9

ot 3
o_ ’ ¥ o o
control 3
w1 TEN NSNS
U 2 day-old laryae 3 day-old larya

ARIANN I RN

Figure 4.16 :

120

Effects of neem extract on normal cell of 1 day-,2 day- and 3 day-old

larvae.



Table 4.54 :

Effect of neem extract on larvae of A. cerans

121

E=1qq=ﬁ

Not

treated % normal % abnormal % disappear
with
Larvae 2 1 days|1 day|2 days|3days
-
Normal P ~ g 7 et B T e
| <
-t | 114 [ 17 | 10
% 16
i ‘tf
Water " o “Fos S o RIYo “|%45 °|* 35 *|%s5 =
J"":V. > 15_‘:.—;:"
(control) FYEIEY, — = 10 |47 AT 121
P #;
Neen m am |"100[* 95 *[65 “T
40 10 40 40 7 £7 10 47 . g
@ 113

RINTUNRIINE

erage value from 3 replications.

188

2 = The same letter on the left side represents no statistical

difference in vertical in Duncan’s Multiple Range test (p £ 0.05).

3 = The same letter on Lhe right side represents no statistiecal

difference in horizontal in Duncan’s Multiple Range test (p £ 0.05).



% abnormal 122

40

35 P A N L a - —

30 o m e e et i e s e 8 i

HNV; //k 1\. watec neem

-1d-ﬂ

Figure 4.17 =

. I .-".."-‘;4 #
Effects of neem extrfct on _ghi‘ﬁrn@iel] of 1 day-, 2 day- and
Gais - iy
3 day-old larvae. A %dlsappesr r
|
1
Il ! day-old larvae g0
Iy 2 day-old larvae el
3 day-old larvae
W35
zn. beee .._..'m ............. sttt bt
Figure 4.18 = 0 e e
control water neem

Effects of neem extract on disappear cell of 1 day-,2 day- and

3 day-old larvae.
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