10.

11-

12.

13.

14.

15.

18.

17.

i——
; " age ®

-,

Laboratory ap ' '- ’\\\ ylinders, flaéks, etc.)
Extracting sol | “Bethanc g RiEtiied widnr

: ~ =
Electric balanc Mfr’f \

Blen '_’T"_ — =
l d’er -t _. ._.r‘

Hagnetic st 't»,..._:,,,
e XJ
Filter paper lﬂ

Plastic boxes ¢

s ) U ﬁdm:l,m%;'m il
ﬁq m m‘ﬂﬁm W qlgjﬂ B ﬂﬂtﬁj“ solution

Incubator

Thermometer and relative humidity meter (Hygrometer)

€O, gas tank
Microapplicator (type L.V. 85 Burkard)

High Performance Liquid Chromatrography (Shimadzu LC-8A)

Sprayer
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18. 4 blue nylon cages (3 x 3 x 2 m")
19. Refrigerators
20. Experimental plants

- Nymphaea nauchali Burm.

21.

22.

23.

Hethods

Honey heeE is s ore A.@Jnm and A. cerana .

small m:f:!i‘g gﬁ. ﬂ:ﬁ ﬁng‘w ‘ pﬁlﬁig of about 3,000

- 5,000 nest, small hives of A. cerana which contain

- s
» or R PRI 64 st e
Bee Bltﬁﬂi! Reserch Unit station, Tumbon Bangkanteak, Amphur Mae Klong,
Changwat Samut-Songkhram. There were brought to the Bee Biology Reseach
Unit, Chulalongkorn University, Bangkok, in small movable A. florea nest

and small movable frame hives of A. cerana boxes.
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2. Preparation of the experimental substance stock solutions

2.1 Cyhalothrin solution

® 2.5% w/v EC of

This stock solution was prepared from HKarate
the ICI Asiatic (Mricultur&l l: any Limited of Thailand. To prepare

1% concentration of nrh & Ia.rnl:.e 2.5% EC were added to

nn The resulting the 1%

urt ber acetone to the desired

N

10 ml of acetone t.u

stock solution was / ed

concentration.

pi IIB'EI seeds vere added
o SRR BOMIHA AR i
alenl‘.ric blender. The blended mixture was left for 24 hours, before
stirring _fur 1 minute and filtering through filter paper. The solvent
was allowed to evaporate from the filtrate. The solid residue was
dried bto constant weight, and this extract was stored in a refrigerator
as Lhe stock of Lhe th.rnclt. until use. This stock of extract are then

diluted with appropriate amounts of alcohol to desirable concentrations.
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2.2.2 Neem-seed extract
A suspension of 10 grams of crushed Thai neem seeds in 100
nl of hexane was stirred occasionally at room temperature for 5 hours,

and then filtered through filter paper. The defatted mare was then

ted from local neem trees
and dried to a consts 3 “-ff ;:,;;1 3., Air-dried leaves were then

turned into extracts by blen e | ' in an electric blender

Neem oilowas diluted With hexane ﬁ desired concentra-

tion, uhereﬂﬁuﬂ 3-11 E‘J wj ﬂﬂs sucjus I!a.rgnsu—n ® from
B YR GRYTEI W) BT 1] s

co., nna advnntnga{E from Nonkasert C0.,Thailand were diluted to desired

concentrations with ethanol.

3. Quantitative determination of azadirachthin from neem extract

Quantity of azadirachthin from various neem extract was

determined by using High Performance Liquid Chromatography(Appendix A).
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4. Methodology in the study of toxicity of neem extract and cyhalothrin

on A. florea and A. ceranpa

4.1 Contact toxicity by the Lopical application method

4.1.1. 30 vorker be 3 .
were removed from the g adld Q a plastic box(10x15x8 cm)
To facilitate thei . cages, Lhey are first
immobilised by xperiments could then
be carried out on

4.1.2. The &

paper and treated in ! ,-‘_;-"' ying 1 ul of each concentration of

experimental solutions on t‘mﬂ face of the thorax using an
et e T :

P .
k B

electric microa

For the con@l

plain aulva:ﬂf ﬁcﬁi % gﬁ %Wﬁﬁ ﬁ g method was used to

adjust for

AT VARG 00 S TG e e,

a rate u? ten worker bees per cage. Thirty bees were used in the test

unlﬂ were treated with the

groups for each concentration of each pesticidal solution and extract.

4.1.3. 50% sucrose solution was placed within each test cage to
sustain the control and test bees during the test period. The test cages
were stacked in an incubator set at 29.0 + 1 °C and 60 % RH.

4.1.4 The mortality was assessed 24 hrs after treatment. Lack of



48

movement in response to prodding was used as the criterion for mortality.
LD,, value of each solution was determined by probit analysis (Finney,

1971).

4.2 Oral toxicit
4.2.1. Honey bee i

7 &puias were obtained from the

colonies and anaest th ,ﬁitute handing and the tranfer

into test cages. Th asferred into each test cage
and kept unfed fo
- r 3 hrs by a feeder vial
1 ~\ sl:.inida!axhrnnt.. Normally,
a

4.2.3. After the -\.;.-m. i period, the bees were fed 50% sucrose

l:-or(ntﬂﬂﬂj;l °C and

lTl

v flﬂﬁﬁ L N
QRN I UM ANEIS

B60% RH).

4.3 Data analysis

The calculation of the corrected percentage mortality was carried
out by using Abbott’s formula (Finney, 1971):
= Po - Pc x 100

100 - Pc
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where Pr = % corrected mortality
Po = % observed mortality
Pc = % mortality in control group.

If % mortality in control group was more Lthan 20% , the
experiment had to repeated. A graph SHowing the relationship between the
concentration of the tested pesticide/extract and the % corrected
mortality was construciked £6r d¢ach pesticide solution/extract using
Probit analysis (Fiafeyy A4371). ?The LU, For each pesticide solution/

extract was determified £ cow the graph.

Figure 3.1 : 'Neem eXtract.

Figure 3.2 : Commercial neem extract.



Figure 3.3 = cyhalnghrinsfﬁntatg 65

3

Figure 3.4 : Electricsmicroapplicatior.

Figure 3.5 : Test cages in the incubator.

50
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5. Methodology in the study of the residual effects of neem extract and

cyhalothrin in Antigonon leptopus plot on A. florea and A. cerana.

5.1 The trial site and experimental design

Ant igonon Ieptopus | ; ﬁ or studies on pesticide residual
r nl...r es and its flowers contain
both pollen and » /also prodices u:r flowers in a relatively
short time. Duri #idg b Fiod plenty ofidntigonon leptopus were
found at the fenc 1915 oy o4 They were divided into

3 plots, each aboub™ 4 n si 2. plots were Lreated as follows :

eugmted 0, 1, 3, 8, 12, 24

Flower snﬁaa

and 48 hr after the €reatment. Forléach sampling hlle. ten bouquets of

flowers Herﬂuaegpﬂ ﬂntiﬂrﬂ at dﬂf&rnnt sites in the plot.
o VS PRI R Bt s

bag ud. assayed on the same day.

5.2 Study on the residual effect

5.2.1 For evaluation of the residual toxicity, the flowers in
each sample were mixed gently and then processed in a blender.

5.2.2 Ten g of the blended flowers are then mixed in 30 ml of
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solvent (ethanol for the plot treated with neem extract and acetone
for the plot treated with cyhalothrin). The mixture was stirred at room
temperature for several hours, and then f iltered through a piece of

filter paper.

5.2.3 The Filtrabes ntly used for tests by the topical

application method and Lhe fee uﬂin the same manner as toxicity

\\\\'
1 I y \\ ned after 24 hr. The
T us %. u s formula.

studies described ’i e.
5121‘ HHII ;

mortality rates

6. Methodology in the st PN ant effects of neem extract and

cyhalothrin on to hone ’ Eﬁ ated Antigonon leptopus plot.

The nulheﬁ f bees w unted foraging on flowers in 15 x 15
ca areas within 1 sécead in five Wahﬁﬁﬁ each treatment plot
during and u EI,’J ylﬂllspruing.

QW']Mﬂ‘im UAIAINYA Y

Trant.lnnt‘. : no spray (comntrol group).

Treatmeat 2 : spray with 1.0 % neem extract.

Treatment 3 : spray with 0.002 % cyhalothrin.

Mean (X) and standard deviation (SD) of the number of forageing

bees were calculated.
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Figure 3.7 : 4. qur?;ﬂng: Aptigonon-leptopus flower.

Figure 3.8 : A. cerama on Antigomon leptopus flower.
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7.Methodology in a field trial to assess the effects of neem extract on

A. cerana

7.1 The experimental cages

Four blue nyl ”#/ x 2 m°) were built at Chitralada

Royal Palace proje , : @hu nouchali, 25 flowerpots

of Jatropha integerri iud 40| Floverpots nl‘ Portulaca grandiflora

r, nectar and pollen source

saall bee hivauﬂ_ & contailing five frames and about 5,000 to

10,000 adult begs of an ere introduced into each

cage two to thraeEuy .

s @,@umu&mmm
P19 6 P01 A o e o

cuas 2,4 : sprayed with neem extract 1 % every three days.

cn.tal of the insecticide/extract.

7.4 Climate observations

Air temperature (°C) and relative humidity (%RH) and the
presence or absence of rainfall were recorded regularly every day

at the trial sites during the study period. In addition, data on maximum
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and minimum air temperature (“C) and rainfall (mm) were obtained from

a meteological station in Chitralada Royal Palace.

7.5 Long-term hive development observations

L Y1

|
The following Plﬂllﬂii\ﬁ %ﬂnrdiﬁl every 7 days during the
L

o

study period. The study ¥as carpied fi-duplicate :
‘ﬂ'_'-’" T —
- foraging a it

weight

nectar ‘ cu‘!El} ij)m

hive popul 'n,__“ d&#eég larvn. brood and overall

#

- j % 1
condition. AN %

Figure 3.9 :

Small movable frame hives of A. cerana in the experimental cages.
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Figure 3.10 Chitralada Royal Palace.

'F 5 IH '3 ’:
" 1

uE‘thdﬁﬁifaﬁh of neem extract on the larvae
i i v e

8.Methodology in L

of A. cerana.

where ten larvae éé?d i day,ten larvae aged ?fdays. and ten larvae aged

3 days were treated " with drops of/0.1 % neem extract. The larvae in
the control groups were treated with drops of water. The brood frames
were hhenﬁﬁake;fbuﬁk.tn"heg‘Hitbs.

After one week, Gthe percentage of larvae which survived the

treatment, and vhich become abnormal was recorded.

9. Statistical analysis

The data obtained from various from the experiments decribed
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above were analyzed statistically using the analysis of variance

(completely randomized design), and the differences among treatments

vere compared using Duncan’s multiple range test by SPSS-PC program.

10. rimental places

10.1 Bee Biology JDit, &y of Science, Chulalongkorn
University, Bangk

10.2 Bee Biold TusBon Bangkanbeck, Amphur Mae Klong,

University, Bangkt
\Z

10.5 urinlltl T

. el REANENTNEINS
ARIAINIUURIINYIA Y

riments were conducted during June 1992 to November 1993.

) vi%n , Bangkok.
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