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1. Testing EFSB (eggplant fruit and shoot borer) resistant eggplant in greenhouse and
evaluation of gene expression in different stages and different plant parts

The resistant eggplant was tested in the greenhouse for gene expression in different stages
(nursery, vegetative, flowering, fruiting and fag end of the crop) and different plant parts (leaves at
“different positions, main stem, flower, calyx, different aged fruits) and for efficacy against different

instars of Leucinodes orbonalis. Totally, six transgenic plants (To) obtain under in vitro condition
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were forwarded to greenhouse condition. To selfed seed was used to raise Ty nursery. The
bioassay and expression study was carried out in To and T4 plants. After 30 days of sowing, the T
seedlings from line 1 to 6 along with control CO 2 were transplanted into separate pots.

Screening of putative transformants of brinjal plants for the expression of Cry2Aa gene by

immunostrip assay

The immunostrips for detection of Cry2A protein were purchased from Mis Agdia Inc., USA, were
used to verify the presence of Cry2Aa protein in extracts of leaf tissues from the putative
transformants of brinjal plants (T1). Forty two plants of brinjal putative transformants were
screened. None of the plants showed positive signal in the Cry2A immunostrip analysis. The strips
were aiso tested by using the Cry2Aa and Cry2Ab proteins obtained from recombinant Bt strains.

Isolation of Cry2A proteins from recombinant Bt strains

Recombinant Bt strains were grown in T3 broth containing erythromycin {(50pg/mi) till cell lysis.
Spore-crystal mixtures were prepared by centrifugation. The spore-crystal mixtures obtained from
the recombinant Bt strains were subjected to SDS-PAGE analysis. Production of Cry2A protein was
obvious in the transformants of 4Q7 by the presence of a prominent band of ~ 65 kDa whereas

such band was not found in control 4Q7.

Suspensions of crystal protein inclusion of Cry2Aa and Cry2Ab were tested at the
concentration 20 ng/ pl. The Cry2A expression strips showed positive signal for immuno reaction in

both Cry2Aa and Cry2Ab proteins.

Solubilization of Cry2A proteins

The Spore-crystal mixture isolated from the recombinant Bt strains were solubilized in 50mM
NaOH. Pellet weight was calculated for spore-crystal mixture and solubilization buffer was added in
1:25 ratio [for 1 mg peliet: 25 I of solubilization buffer mixed by vortexing and incubated at 37°C.
After incubation the samples were centrifuged at 10,000 rpm for 10 min at 4 °C to remove the

spores and undissolved inclusions from the supernatant.

Different concentrations {viz., 5 and 25 ng/yl) of alkali solubilized Cry2Aa and Cry2Ab
proteins were tested by Cry2A immuno strips which again showed positive signal for the analysis.



Screening of brinjal transformants

Brinjal leaf extraction

Leaf bits were grinded by pestie and mortar along with the required volume of SEB4 buffer

supplied along with the pack.

Ratio for tissue to SEB4 buffer
Tissue Example
{fresh weight/volume - g/mi)
Leaf 1:20 0.15g leaf. 3ml buffer
Test procedure

Two hundred micro litre of the leaf extract was taken for analysis. Bt-Cry2A Immunostrip
was placed vertically into the eppendorf tube containing the extract. Care was taken to note that the
ends of the strips immersed in the extract should be more than 0.5cm or Y inch. The end of the

strip should remain in the extract during the course of the test.

Results

The control line appeared in less than 3 minutes. Maximum reaction should occur within 30
minutes at which the immunostrip was removed from the eppendort tube containing the extract. For
crude crystal protein suspension of Cry2Aa and Cry2Ab at the concentration of 20 ng/ ul and alkalf
solubilized proteins of Cry2Aa and Cry2Ab at the concentration of 5 and 25 ng/pl the test line was

appeared in less than five minutes.

Forty two putative transformants of brinjal plants (T1) were used to verify the presence of
Cry2Aa protein. The extracts of feaf tissue from putative transformants were prepared using sample
extraction buffer (SEB4) and used for testing the presence of the Cry2Aa protein. Immuno reaction
signal corresponding to Cry2A protein was not developed in the strips tested with ail the forty two

putative transformants of (T1) brinjal plants.

Screening of putative transformants of brinjal plants for the expression of Cry2Aa gene by
bio assay
i. Leaf Bioassay

Bioassay was performed in sterile Petri dishes using leaf disc method. The bases of small,
ventilated polythene Petri dishes (50 mm dia) were filed with agar gel (10gfitre, 5 ml). The leaf



discs were placed on the agar with their adaxial surface downwards. It was released with five
numbers of larvae (depending upon the instar) and covered with lid. Observations were recorded at
every 24 hours continuously for three days.

Leaf bicassay

Leaf bioassay for Neonate larvae Leaf bioassay for Il instar larvae

Leaf bicassay for Il instar larvae Leaf bioassay for IV instar larvae

ii. Shoot Bioassay

Bioassay was performed in sterile bioassay cups. A small twig of 15 ¢cm was obtained from
each plant of individual line from 1 to 6 was inserted in fo 1 per cent agar gel. Five larvas
(depending upon the instar) were released and covered with thicker gadda cloth. Observations
were recorded at every 24 hours continuously for three days.



Shoot bicassay

Results

Table 1. Effect of Bt transgenic plants {To) at 60 DAS against neonates of L. orbonalis

. Per cent mortality
Ll:lne after 24 hours after 48 hours after 72 hours

° L S L S L S
1 20 20 40 20 40 20
2 20 20 40 40 40 40
3 20 0 40 0 40 20
4 60 40 100 40 - 100
5 20 0 60 0 60 20
6 60 60 100 60 - 100

L- Leaf; S - Shoot

Fig 1. Effect of Bt transgenic plants (T1) at 30 DAS against neonates of L. orbonalis
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Tabie 2. Effect of Bt transgenic plants {T1) on 60 DAS against neonates of L. orbonalis

Per cent mortality
Line No After 24 hours After 48 hours After 72 hours

L S L S L S
1 20 20 40 20 40 20
2 20 20 40 40 40 40
3 20 0 40 0 40 20
4 60 40 40 40 - 40
5 20 0 100 0 60 80
6 60 60 100 60 i 100

Table 3. Effect of Bt transgenic plants (T1) at 90 DAS against neonates of L. orbonalis

Per cent mortality

Line No After 24 hours After 48 hours After 72 hours

L S L S L S
1 20 20 40 20 40 20
2 20 20 40 40 40 40
3 20 0 40 0 40 20
4 20 0 20 40 40 40
5 80 40 100 60 - 80
6 60 60 100 60 100

The results of the transgenic brinjal leaf and shoot (To) shows 100 per cent mortality in 4% and 6
line after 48 h of releasing the neonates of L. orbonalis, whereas in cent per cent mortality was

noticed at 5™ and 6t line of T+ plants. Similarly, when the shoot and leaf bioassay was done with

other intars, the maximum mortality ranged from 80 to 100 per cent on 5t and 6% lines of T1 plants.

Now the T+ plants are under greenhouse condition.



Il. Conducting field trials at farmers’ field and studying integrated management of eggplant
shoot and fruit borer in egg plant and yeliow vein mosaic virus in okra with cultural

methods, botanicals and biopesticides and comparing them with farmers practice.

The effect of various IPM practices was studied against insect pests, diseases and nematodes in
brinjal and bhendi. Therefore four field trials with two each in brinjal and bhendi was conducted at
Kollupatti, Dharmapuri district during August 2007 - February 2008 and one brinjal trial at

Theethipalayam, Coimbatore district.

Hybrid/Variety used

l?lb Location Crop Name of the hybrid/variety
1. | Kollupatti; Dharmapuri Dt Trial | -Brinjal Mohini hybrid

2. | Kollupatti, Dharmapuri Dt Trial II- Brinjal Mohini hybrid

3. | Kollupatti, Dharmapuri Dt Trial | - Bhendi US agriseeds 7109 hybrid

4. | Kollupatti, Dharmapuri Dt Tria! |I- Bhendi US agriseeds 7109 hybrid

5. | Theethipalayam, Brinjal CO 2 variety
Coimbatore Dt.

Brinjal

Raising nursery

The soil was solarised by covering with 0.1 mm thick transparent polyethylene sheet for six weeks.
Before covering with sheets, the soil was under moist condition. After six weeks, the Pseudomonas
fluorescens treated seeds were sown over the solarised soil. Along with treated, untreated seed
was also sown for raising contro! plots. Once in every three days, the seedlings were observed for

the incidence of insect pests, pathogens and nematodes.

Transplanting
The experiment was conducted in Randomized Block Design with seven treatments and three
replications in bhendi and nine treatments and three replications in brinjal. The treatments followed

are given below.




Materials and Methods
The treatments used in bhendi are given below.
Ty IPM (Seed treatment with Pseudomonas fluorescens (2glkg) + soll

application of neem cake (200kgfacre)+ foliar spfay of fish oil rosin soap
2% + foliar spray of NSKE 5%+ Yellow sticky trap)
T2 IPM minus Seed treatment with Pseudomonas fluorescens {109/ kg)

T3 {PM minus Soil Application of Neem cake (400 kg/ ha)

Ts IPM minus Yellow sticky trap (1kg/acre)
Ts IPM minus Neem Seed Kernal Extract (6%) (NSKE)

Ts IPM minus Fish oil rosin soap (2 %)

Tz Farmers praclice

Along with these treatments, additionally, two treatments were included ie., IPM minus

Trichogramma chifonis and IPM minus Intercropping (Coriander) in brinjal trial.

Time of application

Neem cake (200 kgfacre) was applied in the soil at the time of last ploughing. The yellow sticky
bands were placed in the main field, when the plants were at a height of 20cm. Three sprays of fish
oil rosin soap (2 per cent) and Neem Seed Kernel Extract (5 per cent) were given 20 days after
sowing and repeated on 40 and 60 DAS in bhendi and two more additional sprays are given for brinjal
irial on 80 and 100 DAT. Coriander sowing was undergone during sowing / planting of main crop. |

Observations

Insect pests

The per cent damage caused by shoot and fruit borer and the number of mites were recorded. In brinjal,
the shoot damage caused by L. orbonalis was recorded at 10 days interval and the fruit damage
and mite incidence was recorded at every 15 days by observing 15 plants selected at random in all
the replications. In bhendi, the incidence whitefly and mite incidence was recorded at every 10 days
interval.

Diseases

The observations on Per cent Disease Incidence for wilt and Per cent Disease Index (PDI) for foliar
diseases were recorded. In Okra, the intensity of the diseases was recorded at 10 days interval by

observing 15 plants selected at random in each treatment in all the replications whereas in Brinjal



the disease intensity was recorded at 30 days interval. For foliar disease intensity of the disease
was recorded in 15 leaves selected at random in each treatment following the score chart 0-9 scale
(Mayee and Datar, 1986) and the Per cent Disease Index was calculated by Mc Kinney (1923)
formula.

Nematodes

Observations on soil population of root-knot nematode Meloidogyne incognita in 250cc soil was
taken at 30 days interval upto 120 days for brinjal and 10 days interval upto 60 days for okra and

gali index at the time of termination of the experiment for both the crops were recorded.

Results

The results of various treatments on the incidence of insects, diseases and nematodes of brinjal
are given below.

Insect Pests

Brinjal

Considering the location, overall damage of eggplant shoot and fruit borer (ESFB) and incidence of
mites was maximum at Dharmapuri field trials. Considering the incidence of insect pests, the
maximum ESFB damage and mite incidence was observed on farmers practice, while the minimum
damage and incidence was observed in the plot imposed with integrated pest management
practices.

Eggplant shoot and fruit borer, Leucinodes orbonalis

Considering the brinjal field trial at Dharmapuri district, the maximum shoot and fruit damage of EFSB
(23 and 58.12 per cent) was observed on 30 and 90 DAT at farmers plot in trial Il compared to trial |
with 1 per cent and 19 per cent-damage on 10 and 120 DAT in plot with |PM practices (Table 2, 3, 5
and 6).

Considering the treatment effects other than farmers field, the maximum damage was
observed in the plot with IPM minus Trichogramma chilonis in EFSB management. The second
maximum damage was observed in the plot with IPM minus intercropping, which proves that
intercropping also plays major role in L. orbonalis management.

Considering the Coimbatore trial, the maximum damage {29.00 per cent) was observed in
farmers field on 30 DAT, while the least shoot damage (2.00 per cent) was observed in piot with
IPM practices (Table 1). The maximum friuit damage (73.14 per cent) was observed in plot with
farmers practices. The maximum fruit damage (73.14 per cent) was observed on 75 DAT in plot
with farmers practice than on damage (19.00 per cent) at 90 DAT in plot with IPM practices
(Table 4).



Mite: Tefranychus spp.

The mite incidence was observed in the later stages of the cropping period. However the maximum
number was observed in trial Il than trial |. Considering the trial |, the maximum number (5/sq cm)
was observed in farmers plot without IPM practices and there was no incidence in all the treatments
on the 45 DAT (Table 12 and 13).

Considering the trial I, the maximum number (6 / sq cm) was observed in farmers field
while there was no mite incidence at 30 DAT on plot with 1PM practices. Considering the
Theethipalayam field trial, the maximum number (5/sq. cm) was observed in farmers field and the
minimum number (1 number/sq cm) was observed in plot with IPM practices. When considering the
treatment effects other than farmers field, the maximum damage was observed in IPM plot minus
NSKE 5% in all the three field trials (Table 11).

Bhendi

Whiteflies

On the whole, the incidence at Dharmapuri was maximum when compared to Coimbatore. The
incidence of whiteflies was maximum observed during the initial stages of the cropping period. It
was higher on the 60 DAS in all the freatments of both the trials. Considering the trial |, maximum
incidence of 5 number per plant on 60 DAS was recorded on the farmers plot without IPM, while
there was no incidence on IPM plot on 30 DAS. When considering other treatments, incidence was
more {3 number per plant) in three treatments like IPM minus yellow sheet, IPM minus NSKE5%
and IPM minus fish oil rosin soap 2 per cent (Table 7).

Similarly, in trial | at Dharmapuri district, the maximum (6 number per plant) was observed
in farmers practice and there was no whiteflies in IPM plot on 30 DAS (Table 8). However, the
incidence at trial || was comparatively higher than trial |. Though the 1PM plot was found to have
minimum number of whiteflies, the plot with ail IPM components except fish oil rosin soap 2 per
cent showed maximum incidence (4 number per piant) on 30, 40 and 50 DAS. The same pest load
was observed in IPM minus neem seed kernel extract 5 per cent and IPM minus yellow sheet on 40
DAS. So, this result indicated that NSKE, yellow sheet and fish oil rosin soap plays major role in
whitefly management.

Mite

The incidence of mite was seen maximum in the later stages of the cropping period. Maximum of 6
number per sqcm was observed in the plot with farmers practices on 60 DAS in
triai Il while there was no incidence in plot with IPM practices. Similar trend (increasing population

with increase in cropping period) of pest load was seen in triai | {Table 9 and 10).
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Table 1. Effect of various treatments on the damagé of L. orbonalis in shoot of brinjal CO2 variety
(Theethipalayam, Coimbatore, Aug. 2007 - March 2008) - Farmer's name: Mrs. Suseela

S. | Treatments Damage of L. orbonalis at indicated days after planting
No T0DAT | 200AT | 30DAT | 40DAT | 50DAT Mean
1 liem 2.00 5.61 472 312 2.25 3.54
' (8.08) | (13.70) | (12.55) | (10.17) (8.61) | (10.63)
5 |PM minus 4.00 6.27 522 4.00 3.10 452
" | P. fluorescens (1152) | (14.50) | (13.20) | (11.48) | (10.09) {12.16)
3 IPM minus Neem 512 6.50 5.65 460 3.90 5.20
" | cake (13.08) | (14.76) | (1368) | (1237) | (11.38) {13.05)
4 IPM minus Yellow 450 552 5.30 491 4.80 5.01
" | sheet (12.23) | (1358) | (13.30) | (12.80) | (12.6) (12.61)
5 IPM minus NSKE 9.00 18.21 19.65 16.70 14.83 15.48
" 15% (17.39) | (25.25) | (26.28) | (23.32) (2259) | (12.91)
6 IPM minus FORS 7.00 14.00 13.12 10.13 9.18 10.69
| 2% (15.24) | (2188) | (21.24) | (1856) | (17.60) | (2297)
IPM minus 9.80 17.92 2270 16.21 14.22 16.17
7. | Trichogramma (18.24) | (25.26) | (28.45) | (2374) | (23.35) | (1891)
chilonis
8 IPM minus 9.20 19.20 2160 18.20 16.21 16.88
" Intercropping (17.65) | (25.98) | (27.69) | (25.25) | (25.71) (23.81)
. 12.40 24.00 29.30 24.00 23.00 2254
9. | Farmers practice (2062) | (24.82) | (3277) | (2033) | (2863) | (2406
Mean 7.00 13.03 14.14 1.2 10.17 1.1
(14.90) | (19.97) | (2102} | (1896) | (1762) | {1 8.41)
| CD: T=2.53, D=1.89 TxD=566
Mean of five replications
Figures within parentheses are arc sine transformed values.
DAT- Days after planting
Lée, " )
¢ o s (’c_/(f’d
/\[ 'y /2/\{; yd /L/ @Mﬂ' /&// %




Table 2. Effect of various treatments on the damage of L. orbonalis in shoot of brinjal Mohini hybrid
(Trial 1- Koliupatti, Dharmapuri, Aug, 2007- March 2008) Farmer name: Thiru. Ravi

S. | Treatments Damage of L. orbonalis at indicated days after planting
No 10DAT | 20DAT | 30DAT | 40DAT | 50 DAT Mean
1. | IPM 1.00 212 3N 2.75 1.40 2.20
{5.05) (8.37) (11.07y | (9.52) {6.62) (8.13)
2. 7 IPM minus 3.00 5.00 422 3.00 275 3.60
P. fiuorescens {9.88) (12.88) | (11.80) | (2.88) (9.54) (10.80)
3. | IPM minus 432 5.50 480 3.60 292 423
Neem cake (11.99) | (1353) | (1263) | (10.93) (9.74) (11.76)
4. | IPM minus 3.71 472 5.00 400 410 4.30
Yellow sheet (11.03) | (1250) | (1277} | {11.48) (11.63) (11.88)
5. | IPM minus 7.62 14.21 12.12 12.7% 10.00 11.35
NSKE 5% (16.00) | (2214) | (20.36) | (20.95) (18.42) | (19.57)
6. | IPM minus 5.00 11.19 11.00 7.00 7.72 8.38
FORS 2% (12.49) | (1953) | (19.35) | (15.24) (16.11) (16.55)
7. | \PM minus 8.00 14.00 18.00 12.00 7.00 11.80
Trichogramma (15.51) | (21.94) | (25.02) | (2023) | (1 2.86) {19.11)
chilonis
8. | IPM minus 6.00 14.20 17.92 14.00 14.00 13.44
Intercropping (11.90) | (2211) | (25.04) | (21.94) (21.97) (20.59)
9. | Farmers practice 11.00 20.00 2111 18.00 15.00 17.02
(19.32) | (27.25) | (28.65) | (24.99) (24.35) (24.91)
Mean 7.00 13.03 14.14 11.21 10.17 11.11
(12.58) | (17.81) | (1852) | {16.13) | (14.58) (15.92)
CD (0.05): T=249, D=1.86 TxD=5.57

Mean of five replications

Figures within parentheses are arc sine transformed values.

DAT- Days after planting
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Table 3. Effect of various treatments on the d
(Trial II- Kollupatti, Dharmapuri, August 2007-

amage of L. orbonalis in Shoot of brinjal Mohini hybrid
March 2008) — Farmer’s name: Thiru. Dhamodaran

S. | Treatments Damage of L. orbonalis at indicated days after planting
No T0DAT | 20DAT | 30DAT | 40 DAT 50 DAT Mean
1. | IPM 2.00 345 4.00 3.00 2.00 289
(6.98) {(10.70) | (11.28) {9.55) (7.95) (9.29)
2. | IPM minus 345 5.27 467 333 3.00 3.88
P. fluorescens (10.22) | (13.27) (12.43) | (10.16) (9.97) (11.21) |
3. | IPM minus 461 5.72 492 375 3.21 444
Neem cake (1240) | (13.84) | (12.82) (11.15) | (10.32) {(12.10)
4. | IPM minus 3.92 499 5.20 4N 4.40 454
Yellow sheet (11.42) | (1287) | (1312 (11.83) | (12.10) (12.27)
5. | IPM minus 8.00 16.00 15.32 14.00 11.00 12.86
NSKE 5% (16.43) | (23.11) (23.01) | (21.94) (19.36) | (20.77)
6. | IPM minus 5,52 12.00 1215 8.15 8.00 9.16
FORS 2% (13.55) | (20.26) | (20.39) (16.58) | (16.43) (17.44)
7. | \PM minus 9.00 16.00 19.20 13.12 8.00 13.06
Trichogramma (17.44) | (23.55) | (25.97) (21.27) | (16.34) | (20.91)
chilonis :
8. | IPM minus 7.00 16.21 18.24 10.20 11.22 12.57
Intercropping (15.24) | (2372) | (25.26) (18.57) | (19.56) | (2047)
9. | Farmers practice 11.00 21.00 23.00 20.00 17.00 18.40
(19.32) (28.65) (28.65) (30.55) (24.33) | (26.30)
Mean 6.02 11.18 11.86 8.86 7.54 1.1
(13.67) | (18.88) | (19.22) (16.84) | (15.1%) (16.75)
CD(0.05). T=1.58, D=1.17 TxD=3.53

Mean of five replications
Figures within parentheses are arc sine fransformed vaiues.
DAT- Days after transplanting
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Table 4. Effect of various treatments on t
(Theethipalayam, Coimbatore, August 2007-

he damage of L. orbonalis in fruits of brinjal CO2
March, 2008) Farmer's name — Mrs. Suseela)

S. | Treatments Damage of L. orbonalis at indicated days after planting
No 0 DAT | 45 DAT | 60 DAT | 75 DAT | 90 DAT | 120 DAT | Mean
1. | IPM 2020 | 2100 | 2220 | 20.00 ; 19.00 19.90 2.89
(26.69) | (27.26) | (28.10) (24.99) | (25.82) | (2648) (26.56)
2. | IPM minus 2500 | 2410 | 2310 | 2520 | 24.00 24.00 3.88
P. fluorescens (25.43) | (29.39) | (28.7) (30.12) | (24.82) | (28.82) (27.88)
3. ] IPM minus 2700 | 2400 | 2210 | 2370 | 23.00 25.00 444
Neem cake (31.30) | (29.33) | (28.03) (25.68) | (28.65) | (29.22) (28.70)
4, | IPM minus 2620 | 2430 | 2500 | 26.00 | 23.00 2400 454
Yellow sheet (30.78) | {29.53) | {30.00) (26.03) | (28.66) | (29.32) (29.05)
5. | IPM minus 38.21 37.00 | 39.10 | 36.81 38.91 37.00 12.86
NSKE 5% (38.18) | (37.46) | {(38.70) (37.34) | (38.59) (37.46) | (37.96)
6. | IPM minus 2002 | 2140 | 2240 | 2400 | 23.00 23.10 9.16
FORS 2% (27.22) | {27.33) | {28.23) (24.82) | (28.66) | (28.70) (27.49)
7. | IPM minus 3956 | 40.00 | 38.10 | 39.21 39.00 37.00 13.06
Trichogramma (38.97) | (38.85) | (38.11) (38.77) | (38.65) | (37.46) (38.47)
chifonis
8. | IPM minus 9.67 3000 | 4102 | 4000 | 37.00 36.00 12.57
Intercropping (39.04) | (38.63) | (39.83) (39.06) | (37.46) | (36.87) (38.48)
9. | Farmers practice | 58.10 | 63.10 7210 | 7314 | 6212 55.70 18.40
(49.70) | (52.60) | (58.13) (58.80) | {52.02) | {48.28) (53.25)
Mean 2043 | 3262 | 3390 | 3423 | 3211 31.3 9.09
(34.14) | (34.49) | (35.32) | (33.96) (33.70) | (33.62) | (34.20)
CD(0.05): T=4.87, D= 3.98, TxD=1 1.93

Mean of five replications
Figures within parentheses are arc sine transformed values.
DAT- Days after transplanting
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Table- 5. Effect of various treatments on the damage of L. orbonalis in fruits of brinjal Mohini hybrid
(Trial | Kollupatti, Dharmapuri, August 2007- March, 2008) (Farmer - Thiru. Ravi)

S. Treatments Damage of L. orbonalis at indicated days after planting
No 30 DAT | 45DAT | 60 DAT | 75 DAT | 90 DAT 120 DAT | Mean
— 1. | IPM 21.00 20.20 20.10 20.00 19.00 19.10 80.18
(26.70) | (27.26) | (28.10) (24.99) | (25.82) | (26.48) {26.56)
2. | IPM minus 22,00 2310 2410 24.20 23.00 20.00 2273
- P fluorescens | (25.43) | (29.39) | (28.71) (30.12) | (24.82) | (2882) (27.88)
3. | IPM minus 24.00 2210 2400 | 23.00 22.00 22.00 22.85
Neem cake (31.30) | (20.33) | (28.028) (25.68) | (28.65) | (29.22) (28.70)
— 4, | |PM minus 24.30 21.20 26.00 | 25.00 22.00 23.00 23.58
Yellow sheet (30.78) | (29.53) | (30.00) (26.03) | (28.66) | (29.32) (29.05
5. | IPM minus 37.00 38.21 38.00 36.00 38.00 36.00 37.20

- NSKE 5% (38.18) | (37.46) | (38.70) | (37.34) | (3859) | (3746) | (37.9)

6. | IPMminus 2700 | 2002 | 2010 2200 | 2100 | 2110 | 21.02
FORS 2% (2722 | (27.33) | 28.23) | (24.82) | (2866) | (2870) | (27:49)

_ 7. L IPM minus 39.00 39.56 37.20 38.00 37.00 35.26 37.67
Trichogramma | (38.97) | (38.86) (38.11) | (38.77) (38.65) | (37.46) (38.47)
chilonis

. 8. | IPM minus 39.00 37.61 398.20 39.00 35.10 3591 37.64
Intercropping (39.04) | (38.63) (39.83) | (39.06) | (37.46) (36.87) | (38.48)

9. | Farmers 3210 39.12 43.71 4555 58.12 3217 41.80

. practice (49.67) | (52.60) | (581 3) | (58.80) | (52.02) (48.28) | (563.24)

Mean 24 .49 291 30.27 30.31 30.58 2717 36.07

(34.14) | (34.49) | (3532) | (33.96) | (33.70) | (3362) | (3420)

CD(0.05): T=4.87, D=3.98, TxD=11.93

Mean of five replications
Figures within parentheses are arc sine transformed values.
DAT- Days after transpianting
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Table- 6. Effect of various treatments on the d

amage of L. orbonalis in fruits of brinjal Mohini

hybrid (Trial - |l, Kollupatti Dharmapuri, August 2007- March, 2008) (Farmer - Thiru,
Dhamodaran)

S. Treatments Damage of L. orbonalis at indicated days after planting

No 30 DAT | 45 DAT | 60 DAT | 75 DAT | 90 DAT | 120 DAT Mean

1. {IPM 21.00 19.75 20.20 19.25 20.21 19.00 19.90

(27.28) | (26.37) | (26.69) (26.01) | (26.70) | 25.82) (26.48

2. | IPM minus 2300 | 2510 2310 | 2410 23.00 22.00 23.38
P. fluorescens | (28.65) | (30.06) | (28.70) (29.35) | (24.22) | (27.97) (28.16

3. | IPM minus 25.00 24.00 2215 | 2310 24.00 23.00 23.54
Neem cake (25.43) | (29.33) | (28.06) | {28.73) (29.33) | (28.63) | (28.25)

4. | IPM minus 2520 | 26.20 26.00 | 24.00 27.00 25.00 2557
yellow sheet (30.13) | (30.78) | (30.56) | (24.82) (31.30) | (30.00) | {29.60)

5. | IPM minus 28.00 37.10 3800 | 3810 37.00 36.00 35.70
NSKE 5% (38.05) | (37.52) | (38.05) | (38.12) (37.47) | (36.87) | (37.69)

6. | IPMminus 20.90 | 22.00 2100 | 19.80 2230 20.00 21.02
FORS 2% (27.19) | (27.96) | 27.27) | (2648) (28.18) | (22.36) | (26.57)

7. | IPM minus 39.56 | 40.00 4100 | 41.00 39.00 38.00 39.76
Trichogramma | (38.97) | (38.86) | (39.82) (39.44) | (38.65) | (38.06) | (38.97)
chilonis

8. | IPM minus 34.61 37.00 35.00 | 3610 35.10 34.00 35.30
Intercropping | (36.03) | (37.46) | (36.24) (36.93) | (36.33) | (3565) | (36.44)

9. | Farmers 3812 | 4520 4712 | 4812 58.12 38.00 45.78
practice (38.12) | (42.25) | (43.35) | (43.99) (49.68) | (38.05) | (42.56)
Mean 28.38 30.71 3040 | 3040 31.75 28.33 29.99

(32.21) | (33.40) | (33.20) | (32.64) (33.54) | (3149) | (32.74)

CD(0.05): T=4.21, D=3.44, TxD=10.32

Mean of five replications
Figures within parentheses are arc sine transformed values.
DAT- Days after transplanting
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Table 7. Effect of various treatments on the incidence of whiteflies in bhendi US agriseeds 7109
hybrid (Trial I- Kollupatti, Dharmapuri district, August 2007- Nov 2007) (Farmer - Thiru. Ravi)

S. | Treatments Number of whiteflies at indicated days after sowing
No 30 DAS 40 DAS 50 DAS 60 DAS Mean
1. 1 IPM 0 1 1 0 050
(0.71} {(1.22) (1.10) (0.71) (0.93)
2. | IPM minus 1 2 1 1 1.25
P. fluorescens (1.17) (1.58) {1.22) (1.10) (1.27)
3. | IPM minus 1 2 1 1 1.25
Neem cake (1.17) (1.50) (1.17) (1.17) (1.25)
4. | IPM minus 4 5 3 2 3.50
Yellow sheet (2.11) (2.34) (1.87) (1.50) (1.95)
5. | IPM minus 2 2 1 2 1.75
NSKE 5% (1.58) {1.56) (1.22) (1.50) 8(1.46)
6. | IPM minus 4 3 3 2 3.00
FORS 2% {(1.91) (1.87) (1.79) {1.50) {1.76)
7. | Farmers 6 6 4 3 4.75
practice (2.50) (2.26) {1.81) {1.62) {2.07)
Mean 2,57 3.00 2.00 157 2.29
0 0 0 \ (1.53)
CD (0.05): T=0.49, D=0.37, TxD=0.98

Mean of five replications
Figures within are square root transformed values.
DAS- Days after sowing
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Table 8. Effect of various treatments on the incidence of whiteflies in bhendi US agriseeds
7109 hybrid (Trial II- Koliupatti, Dharmapuri district, August 2007- Nov 2007)

Farmer name; Thiru. Dhamodaran

S. | Treatments Number of whiteflies at indicated days after sowing
No 30DAS | 40DAS | 50DAS | BODAS Mean
1. | IPM 1 1 1 1 0.50
(0.71) (1.17) (1.22) (0.71) (0.95)
2. | IPM minus P. fluorescens 2 2 1 1 1.25
(1.17) (1.58) (1.10) (1.22) {1.27)
3. | IPM minus Neem cake 2 3 2 1 125
(1.10) (1.48) (1.22) (1.17) (1.24)
4. | IPM minus Yellow sheet 5 5 4 2 3.50
(211} (2.10) (1.86) {1.56) (1.91)
5. | IPM minus NSKE 5% 3 3 2 1 1.75
(1.55) (1.56) (1.22) (1.47) {1.45)
6. | IPMminus FORS 2% 4 5 4 4 3.00
2.11) {1.86) (1.84) (1.47) (1.82)
7. | Farmers practice 7 8 7 6 475
(2.50) (243) (2.11) (1.84) (2.22)
Mean 257 3.00 2.00 157 229
(1.61) (1.74) (1.51) {1.35) (1.60)
CD(0.05): T=0.41, D=0.31, TxD=0.81

Mean of five replications
Figures within are square root transformed values.
DAS- Days after sowing




Table 9. Effect of various treatments on the incidence of mite (sg/cm) in bhendi US agriseeds
7109 hybrid (Trial | - Kollupatti, Dharmapuri district, Aug. 2007- February 2008) Farmer name:

Thiru. Ravi
S. | Treatments Number of mite/sq m at indicated days after sowing

No 30 DAS 40 DAS 50 DAS 60 DAS Mean
1. 1 IPM 0 1 2 3 1.50
{0.71) {1.22) (1.56) {(1.71) (1.30)

2. | IPM minus P. fluorescens 1 2 2 2 1.75
(1.17) (1.47) (1.47) (1.32) {1.36)

3. | IPM minus Neem cake 0 2 2 2 1.50
(0.71) (1.58) {1.58) {1.52) (1.35)

4. | IPM minus Yellow sheet 2 2 2 3 2.25
(1.52) (147) (1.58) (1.87) (1.61)

5. | IPM minus NSKE 5% 1 3 3 3 250
(1.22) (1.87}) (1.50) (1.71) {1.58)

6. | IPM minus FORS 2% 2 3 3 3 2.75
" {1.47) (1.87) (1.71) {1.84) (1.72)

7. | Farmers practice 3 3 4 5 3.75
(1.87) (1.86) (2.12) (2.34) (2.05)

Mean 1.29 2.29 2.57 3.00 2.18
(1.24) (1.62) {1.65) {1.76} (1.57)

CD (0.05): T=0.44, D=0.33, TxD=0.88

Mean of five replications

Figures within are square root transformed values.

DAS- Days after sowing
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Table 10. Effect of various treatments on the incidence of mite (sgfcm) in bhendi US agriseeds
7109 hybrid (Trial Il- Kollupatti, Dharmapuri district, Aug. 2007- Feb. 2008)
Farmer name: Thiru. Dhamodaran

S. | Treatments Number of mite/sq.m at indicated days after sowing
No 30DAS | 40DAS | 50DAS | 60DAS Mean
1. | IPM 0 2 2 2 1.50
(0.71) (1.56) {1.56) (1.58) (1.35)
2. | IPM minus P. 2 3 3 4 3.00
fluorescens {1.47) (1.71) (1.50) {1.91) (1.65)
3. | IPM minus Neem cake 1 3 3 3 2.50
(1.22) {1.85) (1.87) {1.81) (1.69)
4. | [PM minus Yellow sheet 3 3 4 4 3.50
(1.84) (1.50) (2.12) (2.11) (1.89)
5. | IPM minus NSKE 5% 3 3 3 4 3.25
(1.87) {1.81) (1.73) (2.12) (1.88)
6. | IPM minus FORS 2% 4 4 4 4 4.00
(2.12) {1.83) (1.96) 2.11) (2.00)
7. | Farmers practice 4 4 4 6 450
(2.11) (1.90) {212) (2.54) (2.17)
Mean 243 314 3.29 3.86 3.18
(1.62) (1.74) {1.84) (2.03) (1.81)
CD{0.05): T=0.61, D=046, TxD=1.22

Mean of five replications
Figures within are square root transformed vaiues.
DAS- Days after sowing

20



Table 11. Effect of various treatments on the incidence of mite {sg/cm) in brinjal Mohini hybrid

(Theethipalayam, Coimbatore district, August 2007- Feb, 2008) {Farmer — Mrs. Suseela)

S. | Treatments Number of mite/sq m_at indicated days after planting
No 45DAT | 60DAT | 75DAT | Q0 DAT | 120 DAT | Mean
1. | IPM 1 2 2 2 2 1.80
(1.22) (1.32) {1.47) (1.48) (1.58) (1.42)
2. | IPM minus 2 2 2 3 3 240
P. flucrescens {1.58) {1.58) (1.48) (1.71) (1.50) (1.57)
3. | IPM minus Neem 2 2 2 2 3 2.20
cake (1.58) (1.58) {1.58) (1.48) (1.71) (1.59)
4. | IPM minus Yellow 2 3 3 4 3 3.00
sheet (158) | (171 | (150) | (208) | (188) | (1.75)
5. | IPM minus NSKE 2 4 4 4 4 3.60
5% . (1.58) (2.08) (2.12) (2.11) (2.02) {(1.99)
6. | IPM minus FORS 2 2 4 4 4 320
2% (1.58) (1.47) {2.11) (2.11) (2.12) (1.88
7. | \PM minus 2 2 1 2 2 1.80
Trichogramma (1.58) (1.56) {1.10) {1.32} (1.47) (1.41)
chifonis
8. | IPM minus 2 2 2 2 2 2.00
Intercropping (1.58) {1.58) (1.47) (1.32) (1.48) (1.49)
9. | Farmers practice 4 4 4 5 5 4.40
(1.91) (2.11) (2.12) (2.10) {2.35) {2.19)
Mean 2.1 2.56 267 31 in 2.7
(1.58) (1.67) {1.66) {1.75) {1.79) {1.69)
CD (0.05): T=0.41, D=0.30, TxD=0.91

Mean of five replications
Figures within are square root transformed values.

DAT- Days after transplanting
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Tablet2. Effect of various

Farmer's name: Thiru. Ravi

treatments on
brinjal Mohini hybrid (Trial | - Kollupatti, Dharmapuri district, August 2007- Feb, 2008)

the incidence of mite

(sg/em)

in

S. | Treatments Number of mite/sq m at indicated days after transplanting
No 45 DAT | 60 DAT | 75DAT | 90DAT | 120 DAT | Mean
1. | IPM 0 1 1 2 2 1.20
(0.71) {1.22) (1.17) (1.58) (1.47) {1.23)
2. | IPM minus 0 1 2 2 2 1.40
P. fluorescens (0.71) (1.22) (1.58) (1.48) (1.58) {(1.32)
3. | IPM minus 0 1 1 2 2 1.20
Neem cake (0.71) (1.22) (1.22) {1.58) (1.48) {1.24)
4. | IPM minus 0 2 2 2 2 1.60
Yellow sheet (0.71) {1.47) (1.52) (1.32) (1.47) {1.29)
5. | IPM minus 0 2 2 2 2 1.60
NSKE 5% (0.71) (1.58) (1.48) {1.32) (1.48) (1.32)
6. | IPM minus 0 1 2 2 2 1.40
FORS 2% (0.71) (1.22) (1.58) {1.58) (1.32) (1.28)
7. | IPM minus 0 1 1 1 1 0.80
Trichogramma (0.71) {122) (1.10) (1.17) (1.22} (1.08)
chilonis
8. | IPM minus 0 2 2 2 2 1.60
Intercropping (0.71) {1.58) (1.32) (1.47) (1.48) {(1.31)
9. | Farmers 0 3 3 3 4 2.60
practice (0.71) (1.87) (1.87) (1.87) (2.11) (1.69)
Mean 0.00 1.56 1.78 200 | 21 149
{0.71) (1.40) (1.43) {149 {1.51) {1.31)
CD (0.05): T=0.33, D=0.25 TxD=0.74

Mean of five replications

Figures within are square root transformed values.

DAT- Days after transplanting
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Table 13. Effect of various treatments on the incidence of mite {sg/cm) in brinjal Mohini hybrid
(Trial I, Dharmapuri district district, August 2007- Feb, 2008) Farmer's name: Thiru. Dhamodaran

Number of mite/sq m_at indicated days after transplanting

8. | Treatments
No 45 DAT 60DAT | 75DAT | 90 DAT | 120 DAT Mean
1. | IPM 0 3 4 4 5 3.20
{0.71) (1.87) {1.91) (1.65) (2.35) (1.70)
2. | IPM minus 1 2 3 3 3 2.40
P. fluorescens (1.22) (1.47) {1.87) (1.50) | (1.71) (1.55)
3. | IPM minus 1 3 3 4 4 3.00
Neem cake {1.22) (1.87) (1.86) (2.11) (2.12) (1.83)
4. | IPM minus 2 4 4 4 5 3180
Yellow sheet (1.58) (1.91) (2.11) {2.12) (2.35) (2.02)
5. | IPM minus 2 5 5 5 5 4.40
NSKE 5% (1.58) (2.30) (2.35) (2.10) {2.35) (2.13)
6. | IPM minus 2 3 4 4 4 340
FORS 2% {1.47) (1.71) {1.91) (2.12) {1.65) (1.77)
7. | IPM minus 2 2 2 3 3 240
Trichogramma (158) | (1.58) (1.32) (1.87) (1.86) {1.64)
chilonis
8. | IPM minus 2 3 3 3 3 2.80
intercropping (1.58) (1.87) (1.86) (1.79) (1.87) (1.80)
g. | Farmers practice 5 5 6 6 6 5.60
(2.10) {2.30) (2.55) {2.55) (2.26) (2.35)
Mean 1.89 3.33 3.78 400 422 344
(1.50) (1.88) (1.97) (1.95) (2.09) {1.87)
CD (0.05): T=0.50, D=0.37 TxD=1.11

Mean of five replications
Figures within are square root transformed values.
DAT- Days after transplanting
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Incidence of diseases

Brinjal

It was observed that two fungal diseases and one viral disease viz,, leaf spot (Afternaria solani), wilt
(Fusarium sofani), Mosaic were predominant in Coimbatore district whereas in Dharmapuri district
only leaf spot (A. solani) was widely prevalent. Incidence of the disease was noticed from 30 days
after planting and maximum disease incidence was recorded on 120 days after planting for
diseases in all the treatments. Among the three diseases, leaf spot was found to be severe under
Coimbatore condition which recorded a maximum of 55.56 PDI in the plots where farmers practice

was adopted followed by mosaic and wilt.

Coimbatore

The results revealed that IPM consisting of seed treatment with P. fluorescens, soil application of
neem cake, foliar application of fish oil rosin soap (2 per cent) thrice, neem seed kernel extract (5
per cent) thrice, keeping yellow sticky trap, releasing Trichogramma chilonis and intercropping with
coriander was found to be superior to all the treatments as it recorded only 9.34 per cent, 13. 64
per cent and 19.77 PDI for wilt, mdsaic and leaf spot respectively. The plots of farmers practice
recorded a maximum incidence of 55.56, 38.70 and 32.46 for leaf spot, mosaic and wilt on 120
DAT followed by IPM plot without P. fluorescens (46.02 PDI) for leaf spot. On comparing the
treatments effects with farmers practice mosaic incidence was found to severe in the IPM plots
without NSKE {33.04 Per cent) which was on par with neem cake (31.57 Per cent) indicating that
both neem cake and NSKE effectively controls aphids which acts as a vector for the transmission of
the virus. In case of wilt the efficacy of P. fluorescens and neem cake were on par with a PDI of
26.86 and 24.21 respectively (Tables 14, 15 and 16).

Dharmapuri

The results foliow the same trend as that of the trial at Coimbatore. IPM plot recorded minimum PO
of 9.75 in trial | and 15.03 in trial | for leaf spot disease. Maximum PDI was recorded in the plots
where farmers practice (34.47 and 46.61 PDI} was adopted which was followed by the [PM plots
without P, fluorescens (26.61 and 36.48 PDI) for trial | and trial || respectively (Tables 17 & 18),

Okra

It was observed that only powdery mildew was widely prevalent and the disease incidence was
observed from 30 DAS and was maximum on 60 days after sowing in all the treatments. Among the
treatments, IPM practices consisting of seed treatment with Pseudomonas fluorescens, soil
application of neem cake, foliar application of fish oil rosin soap (2 per cent) thrice, neem seed
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kernel extract (5 per cent) thrice and keeping yellow sticky trap were found to be very effective as it
recorded only 19.17 per cent disease incidence in trial | and 15.26 per cent in trial il on 60 DAS. On
comparing the other treatment effects, maximum PD! was observed in the plots where farmers
practice was adopted (72.27 PDI and 64.20 PDI) followed by the IPM piot without P. fluorescens
(54.30 per cent and 48.11 per cent) indicating that  P. fluorescens plays an important role in

controlling the disease (Tables 19 & 20).

Table 14. Effect of different treatments on the incidence of leaf spot of brinjal under field condition
in Theethipalayam, Coimbatore (August, 2007 — February, 2008) (Farmer - Suseela)

S. Treatments Per cent Disease Index

No J0DAT | GODAT | O0DAT | 120DAT | Mean
. Lem 1234 8103 | 1364 | 1977 | 1071
' (G552 | (1652 | (2163) | (2639 | (175Y)
S| PM minus 24.38 3084 | 3691 | 4602 | 3453
| P fuorescens (2958) | (3373 | (37.41) | (4271) | (35:86)

. 7239 2856 | 3320 | 4078 | 3126

3. | IPMminusNeemcake | pg3o4) | (3231) | (35.23) | (39.68) | (33:86)
4| 1PN minus Yelow 1772 2548 | 2037 | 3735 | 2748
L gheet a8y | (031) | (3280) | @767 | (3141)

. 5085 2594 | 3398 | 4122 | 3049

5. |PMminusNSKES% | o745 | (3061) | (3565) | (39.94) | (3334
. ) 1263 1645 | 2044 | 2644 | 1899
6. |IPMminusFORS2% | »0g1y | (23.93) | (2686) | (30.94) | (2564)
[P minus 1337 1847 | 2345 | 2760 | 2074
| Trichogramma chifonis | (2143) | (2544) | (2895) | (3173) | (2689)
5 | PMminus T 1551 2140 | 2624 | 3304 | 2404
" | Intercropping (23.19) (27.5) (30.81) (35.08) {29.15)

. 3120 74 | 4183 | 555 | 4158
9. | Farmers practice (3395 | (3790) | (4029) | (4819) | (40.08)
oo 17.71 2366 | 2879 | 3643 | 2665
2386) | (870) | (3218) | (3693 | (3042)
D005  t098 065 196

Mean of five replications
Figures within are square root transformed values.
DAT- Days after transplanting
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Table 15. Effect of different treatments on the incidence of mosaic of brinjal under field condition in
Theethipalayam, Coimbatore (August, 2007 — February, 2008) (Farmer - Suseela}

S Treatments Per cent Disease Incidence
No 30 DAT 60 DAT 90 DAT 120 DAT Mean
1. | IPM 0.99 8.46 10.26 13.64 8.33
(4.70) (16.88) (18.31) (21.64) (15.38)
2. | IPM minus 9.76 20.46 27.61 18.48 19.07
P. fluorescens (18.18) (26.87) (31.67) (25.46) (25.54)
3. | IPM minus Neem 713 1242 18.19 3157 16.60
cake (16.02) {20.61) (25.24) (34.17) (23.55)
4. | IPM minus Yellow 9.29 15.54 2103 2253 17.0975
sheet (17.67) (23.21) (27.27) (28.3) (24.12)
5. | IPM minus NSKE 5% 12.70 17 .61 21.77 33.04 20.91
(20.84 ) (24.77) (27.80) (35.08) (26.89)
6. | IPM minus FORS 2% 748 13.54 16.39 24 61 15.255
(15.86) (21.52) (22.97) (29.74) (22.52)
7. LIPM minus
Trichogramma (153'6;1) (g?g) (;.é:)g) (glgg) (1192 p |
chilonis ' ' ' : '
8. | IPM minus 447 11.33 16.29 20.55 13.16
intercropping {11.76) (19.42) (23.80) (26.83) (20.45)
g, | Farmers practice 17.79 2463 3264 38.70 28.44
{24.93) (29.75) (34.82) (38.31) (31.98)
Mean 8.36 1495 | 1970 | 2404 | 1676
(15.95) (22.42) (26.00) {29.08) (23.36)
CD:(0.05) t185 4123 37

Mean of five replications
Figures within are square root transformed values.
DAT- Days after transpianting
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Table 16. Effect of different treatments on the incidence of wilt of brinjal under condition in
Theerthipalayam, Coimbatore (August, 2007 — February, 2008) (Farmer - Suseela)

Percent Disease Incidence

No | |reatments J0DAT | 6ODAT | G0DAT | 120DAT | Mean
 en 000 | 084 | 601 9034 | 407
' 028 | @41 | (1356) | (779 | @77)
> | PMminus 947 | 1768 | 2085 | 2686 | 1869
| P. fuorescens 778 | a76) | @114y | (3119) | (2522)
= | M mins Neam cake 840 | 1551 | 1725 | 2421 | 163
- (1689 | (2319 | (2446) | (2044) | (2349)
. 107 | 7235 | 1146 | 1251 | 806
4. | PMminus Yellowsheet | oy | (1520) | (19.73) | (2069) | (15.13)
. 227 | 1201 | 1483 | 2036 | 1236
5. | IPM minus NSKE 5% 44 | (1996) | (2261) | (26:80) | (19.13)
. 350 | 827 | 1232 | 1727 | 102
6. | IPMminus FORS 2% (983) | (1663) | (2055 | (2455) | (17.89)
TP minus 383 788 | 1140 | 1436 | 936
* | Trichogramma chilonis {11.23) {16.29) (19.43) (22.14) (17.27)
. . 532 | 1084 | 1554 | 1975 | 1286
8. | IPMminus Intercropping | fo g0y | (1909) | (23.20) | (26.38) | (2040)
. 1297 | 2063 | 277 | 3246 | 2344
9. | Farmers practice (21.04) | 701 | (31.67) | (3470) | (28.60)
Vean 5151 | 11210 | 1526 | 1968 | 1282
(1134) | (1839) | (2248) | (2597) | (195)
CD005) 2.6 4150 .45

Mean of five replications
Figures within are sguare root transformed values.
DAT- Days after transplanting
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Table 17. Effect of different treatments on the incidence of leaf spot of brinjal under field condition

in Kollupatti, Dharmapuri (August, 2007 - February, 2008). Farmer's name: Thiru. Ravi

S Treatments Per cent Disease Index
No 0DAT | 60DAT | 90DAT | 120DAT | Mean
 en 000 | 0513 | 574 975 200
- 028 | (256 | (1295 | (18.17) | (8.49)
, | PMmins 1063 | 1546 | 2540 | 2661 | 19.45
" | P. fluorescens {(19.02) 22.90) (30.23) (30.96) (25.78)
. 845 | 1343 | 1744 | 2077 | 1502
3. | IPMminusNeemcake | oo | (149) | (2466) | (27.10) | (2254)
. 293 067 | 1457 | 1881 | 1149
4. | IPMminus Yelowsheet | gy | (4780) | (2243) | (2563) | (1850)
. 650 | 1124 | 1337 | 1965 | 1269
5. | IPMminus NSKE 5% (477) | (1920) | (2135) | (2629) | (2040)
. 526 | 1041 | 1336 | 1548 | 11.12
6. | IPM minus FORS 2% (13.08) | (1869) | (2143) | (2315 | (19.09)
7 IPM minus 1.35 8.06 14.43 18.95 10.69
" | Trichogramma chilonis {5.50) {16.48) {22.16) (25.75) (17 .47)
. . 737 | 1093 | 1641 | 2156 | 1406
8. | IPMminus Intercropping | 467y | (1908) | (2389) | (27.54) | 2154)
. 1331 | 2019 | 2578 | 3447 | 2343
9. | Farmers practice (2135) | (2669) | (3043) | (35.93) | (28.60)
Ve 6.2 1106 | 1627 | 2067 | 1355
(1275) | (1832) | (2328) | (2672) | (20.27)

o005 1226 4151 10453

Mean of five replications
Figures within are square root transformed values.
DAT- Days after transplanting
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Table 18. Effect of different treatments on the incidence of leaf spot of brinjal under condition in
Kollupatti, Dharmapuri (August, 2007 -February, 2008). Farmer's name: Thiru. Dhamodaran

S. Treatments Per cent Disease Index

No 00AT | GODAT | 90DAT | 120DAT | _Mean
- Low 0.00 221 | 866 | 1503 | 6975
' 028) | (1167 | (1616) | (2281) | (1273)
, | PMminus 14.41 1942 | 2669 | 3648 | 2425
| P. fuorescens 230) | (2615 | (3109) | (37.15) | (2947)
+ | 1PN minus Neem cake 1035 1430 | 1977 | 2728 | 17.92
' (1885 | (2218) | (2639) | (3148) | (2468)

. 5,66 938 | 1531 | 2332 | 1341

4. ) IPM minus Yellow sheet (361 | (1745 | (2293) | (2885 | (2071
. 932 1568 | 2038 | 3036 | 1893

5. | IPM minus NSKE 5% a775) | (@319 | 2689 | (3331 | (2528)
. 37176 920 | 1329 | 2476 | 12744
6. | IPMminus FORS 2% (105) | (1749) | @134 | (2079 | (19.92)
| ¥ minus 5,40 877 | 1454 | 2113 | 1246
" | Trichogramma chilonis (13.43) (17.05) (22.38) (27.36) {20.05)

. . 7 47 1173 | 1560 | 2565 | 1511

8. | IPM minus Intercropping (579) | (002 | (2326 | (3042 | (2238)
. 18.55 7567 | 376 | 4661 | 3189
9. | Farmers practice (25.49) (3035) | (37.27) | (4305) | (34.04)
Vear 8319 1345 | 1900 | 2785 | 17.08
(1537) | (2062) | (2529 | (3159) | (23.22)

€D (005 £ 191 a 127 14383

Mean of five replications
Figures within are square root fransformed values.
DAT- Days after transplanting
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Table 19. Effect of different treatments on the incidence of Powdery mildew of Bhendi under field
condition in Kollupatti, Dharmapuri {September — December, 2007) Farmer's name: Thiru. Ravi

S. Treatments Per cent Disease Index

No 30DAS | 40DAS | 500AS | 60DAS | Mean

. 136 777 1340 | 1947 | 10.35
' G54 | (1608) | (@115 | (@583 | (17.15)

, | PMmins 2878 | 3546 | 4459 | 5430 | 4078
| P. fuorescens (3241 | (3654 | (@188) | (4747 | (39.58)

. 1983 | 2446 | 3059 | 3642 | 2757
3. | IPMminus Neem cake (2638 | (2958) | (3358) | (3652 | (3152)

. 1349 | 1730 | 2153 | 2651 | 1971
4. | IPMminus Yelowsheet | oy a0 | o457) | (2764) | (3098) | (26.19)

25.04 3113 34.99 4322 33,50

; 0
6. | IPM minus NSKE 5% (209) | (3390) | (3626) | (4109) | (3531)

12.54 18.30 2410 25.16 20.03

H 0,
6. | IPMminus FORS 2% (066) | (2531) | (2039) | (3009) | (26.37)
. 3056 | 4658 60.4 7227 | 5295
7. | Farmers practice (3474) | @303) | (5102) | (5824) | (46.76)
Moan 1908 | 2586 | 3276 | 3944 | 2028
(2446) | (2086) | (3442) | (3880) | (3184)
CD: (0.05) t1.78 d: 1.35 td: 3.57

Mean of five replications
Figures within are square root transformed values.
DAS- Days after sowing
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Table 20. Effect of different treatments on the incidence of Powdery miidew of Bhendi under field
condition in Kollupatti, Dharmapuri {September — December, 2007}

Farmer's name: Thiru. Dhamodaran

S. Treatments Per cent Disease Index

No S0DAS | 40DAS | 50DAS | G0DAS | Mean

- Lom 251 608 | 1257 | 1526 | 910
' a9 | (1425) | (062 | (2281) | (1629)
| PN minus a4 201 | 332 | 4811 | 3339
| P fuorescens 2039 | (3129) | (584) | (4391) | (3611)

. 077 | 2374 | 3107 | 374 | 2824
3. | IPMminusNeemcake | o708 | (2912) | (3387) | (3769) | (3194)
. 414 | 1853 | 2189 | 2040 | 2091
4. | IPM minus Yellow sheet (2197) (25.49) (27 84) (3264) (26.99)
. 2416 | 2645 | 3076 | 3535 | 29.18
Q
5. | IPM minus NSKE 5% (084 | (3093 | (3366) | (3645 | (3262)
. M5 | 2053 | 2567 | 3179 | 2237
6. | IPMminus FORS 2% (971) | (@694 | (3038) | (3431) | (2784)
. 3090 | 3796 | 5484 | 6420 | 4697
7. | Farmers practice (3376) | (3798) | (4778) | (5326) | (43.19)
ean 1830 | 2290 | 3016 | 3731 | 2747
Qa13) | (2801) | (3286) | (3730 | (3057)
C0.(0.05) {184 3139 4369

Mean of five replications

Figures within are square root transformed values.

DAS- Days after sowing
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Incidence of nematodes

Brinjal

The results revealed that root-knot nematode infestation was predominant, while population of
Heficotylenchus and Hoplolaimus was negligible. Among the treatments IPM which included seed
treatment with P. fluorescens, soil application of neem cake, foliar application of fish oil rosin soap (2 per
cent) thrice, neem seed kemel extract (5 per cent) thrice, keeping yellow sticky trap, releasing
Trichogramma chilonis and intercropping with coriander significantly reduced the soil population of
root-knot nematode both in Dharmapuri and Coimbatore field experiments, where as in the farmers
practice and the treatment IPM minus neem cake recorded high nematode population (Tables 21-
23). The toxic principles in neem cake due to their nematicidal property might have attributed for
the reduction in nematode population. The galf index was the lowest in the IPM and highest index

of 5 was recorded {Table 26) in farmer’s practice.

Okra

In both the Dharmapuri trials, there was a decline in nematode population in the |PM plots which consist
of seed treatment with Pseudomonas fluorescens, soil application of neem cake, foliar application of fish
oil rosin soap (2 per cent) thrice, neem seed kemel extract (5 per cent) thrice and keeping yeliow sticky
rap. The IPM void of neem cake treatment resulted in high nematode population and the highest was in
the farmer's practice {Table 24 & 25), Similarly the gall index was the lowest in IPM (2.3) as against the
farmer's practice (5.0) which recorded the highest in a 1-5 scale (Table 27).
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Table 21. Soil population of root-knot nematode M. incognita (No./250 cc soil) in Brinjal at
Kollupatti, Dharmapuri (Aug2007- Feb 2008) (Farmer Thiru. Dhamodaran)

Treatments 30 DAT 60 DAT 90 DAT 120 DAT Mean
oM 2000 | 2173 | 2360 | 2560 | 2295
(445) | (1474) | (1536) | (1560) | (15.14)

. 2000 | 2023 | 3030 | 3070 | 29807

IPM minus P. fuorescens 703 | (1740) | (1740) | (1752) | (17.6)
. 5980 | 3006 | 3060 | 3110 | 30622

IPM minus NSKE a726) | reo | (750 | (1763 | (1750
. . 323 | 3136 | 2290 | 3236 | 29462

IPM minus Yellow sticky rap | 1774 | (1771) | (1795 | (17.99) | (17.85)
o T Neom cake 3460 | 3596 | 3733 | 3796 | 36462
(860) | (1896) | (1932) | (1948) | (19.09)

. 5923 | 204.0 | 3040 | 3033 | 29840

IPM minus FORS a710) | (s | (743 | (74 | (r27)
[PM minus Trichogramma 3050 | 2026 | 3066 | 3116 | 30395
chiloris 748 | (1741 | (751 | (1765) | (17.43)
o s Iercronon 3020 | 3003 | 3136 | 3203 | 31205
PPINg (17.37) | (757 | (1779) | (1790) | (17.66)

. 3196 | 3433 | 3800 | 3916 | 358.62
Farmer's practice (1788) | (1852) | (1948) | (1978) | (18.91)
omn 59743 | 30351 | 30608 | 32266 | 307.35
az2ty | (739 | (775 | (7ey | (1757)

Table 22. Soil population of root-knot nematode M. incognita (N0.250 cc soil} in Brinjal
under field conditions at Kollupatti, Dharmapuri (Aug 2007-Feb 2008) (Farmer: Thiru. Ravi)

Treatments 30 DAT 60 DAT 90 DAT 120 DAT Mean
IPM 220.0 2286 2386 257.0 236.05
{14.82) (15.11) (15.44) (16.03) (16.36)
[PM minus P. fluorescens 276.6 280.0 297.6 300.0 288.55
(16.63) (16.73) (17.25) (17.31) {16.98
IPM minus NSKE 290.0 290.3 293.0 301.6 20372
{(17.02} (17.03) (17.09) {17.36) {17.13)
IPM minus Yellow sticky trap 287.0 2043 299.6 304.0 296.22
{16.94) (17.15) (17.30) {17 43) {17.21)
IPM minus Neem cake 289.0 3113 317.3 324.3 310.47
{16.99) {17.64) {(17.81) (18.00) {17.62)
IPM minus FORS 2876 3063 292.6 299.0 296.12
(16.96) {(17.34) (17.10) (17.29) (17.18)
IPM minus Trichogramma 284.0 301.0 303.6 310.0 299.65
chiloris (16.85) (17.34) (17.42) (17 .61) (17.31)
IPM minus Intercropping 2516 2823 2936 3016 282.27
(17.16) (16.80) (17.13) (17.36) (17.12)
Farmer’s practice 296.0 335.0 3476 3716 337.40
(17.20) (18.30) (18.62) {19.27) (18.39)
Mean 275.75 292,01 298.10 307.67 293.38
(16.73) {17.05) (17.25) (17.52) {17.14)

Figures in parentheses are n transformed values; CD (0.05): T-0.18; D- 0.12, Tx D- 0.37;

DAT- Days after transplanting

33




Table 23. Soil population of root-knot nematode M. incognit (No./250 cc soil) in Brinjal at
Theethipalayam, Coimbatore (Sep 2007- Feb 2008) (Farmer - Suseela)

Treatments 30 DAT 60 DAT 90 DAT 120 DAT Mean
IPM 260.0 266.3 268.3 2740 267.15
(16.12) (16.31) (16.38) (16.55) (16.34)
IPM minus P. fluorescens 2856 282.3 2926 2943 288.70
(16.90) (16.80} (17.11) {(17.16) | (17.0)
IPM minus NSKE 289.0 286.3 298.0 208.3 292.90
{(17.00) (16.92) (17.26) (17.27) (17.11)
IPM minus Yellow sticky trap 2940 2946 306.0 3086 300.80
(17.14) (17.16) {17.49) {17.57) (17.34)
IPM minus Neem cake 303.3 320.6 338.3 345.0 326.80
(17.41) (17.91) (18.39) (18.57) {(18.07
IPM minus FORS 292.0 2920 2843 296.3 291.15
{17.09) (17.08) (16.86) {(17.21) (17.08)
IPM minus Trichogramma 286.3 2053 304.6 303.6 297.45
chiloris {16.91) (17.19) {17.45) (17.42) (17.25)
IPM minus Intercropping 2900 2996 3016 302.0 298.30
(17.03) (17.31) (17.37) (17.38) (17.27)
Farmer's practice 297.3 329.6 345.0 331.0 325.75
(17.24) (18.15) (18.57) (18.19) (18.04)
Mean 288.61 296.28 304.30 305.90 298.77
(16.98) (17.21) (17.43) (17.48) {17.27)

Figures in parentheses are n transformed values; CD (0.05): T-0.18; D- 0.12, T x D- 0.37,
DAT- Days after transplanting

Table 24. Soil population of root-knot nematode M. incognita {No./250 cc soif) in Bhendi at
Dharmapuri (Farmer : Thiru. Dhamodaran)

Treatments 10 DAS | 20 DAS [ 30 DAS | 40 DAS | 50 DAS | 60 DAS | Mean
IPM 56.0 726 84.3 90.6 1036 1233 | 8850
(746) | (851) | (917) (9.52) | (10.18) | (11.10) (9.33)
IPM minus 89.0 96.6 113.0 119.0 1226 | 217.0 | 126.20
P.fluorescens (9.42) | (9.82) | {10.55) | (10.91) (11.07) | (14.73) | (11.09

IPM minus Neemcake | 1023 | 1123 | 1253 | 1503 | 188.3 | 3000 | 163.8
(10.11) | (1059) | (11.16) | (12.26) | (13.72) | (17.32) | (12563

IPM minus Yellow sticky | 78.3 92.0 95.6 1116 | 1390 | 2753 | 131.96

trap (8.84) | (958) | (9.77) | (10.57) | (11.78) | (16.54) | (11.18)
IPM minus NSKE 820 | 950 | 1056 | 1236 | 1823 | 2230 [ 13525

(905) | (9.74) | (10.26) | (11.12) | (13.50) | (14.93) | (11.43
IPM minus FORS 886 | 873 | 1043 | 1840 | 1950 | 236.0 | 149.20

(040) | (9.34) | (1021) | (13.56) | (13.96) | (15.37) | (11.87)

Farmer’'s practice 130.3 133.6 1513 | 2456 253.0 3303 | 207.35
(12.05) | (11.55) | (10.29) | (15.67) | (15.91) (18.13) | (14.27)

Mean 8050 | 9840 | 111.34 | 146.38 | 169.11 | 243.55 | 143.04
(048) | (9.88) | (1049) | (11.94) | (12.88) | (1545) | (11.69

Figures in parentheses are Vn transformed values; CD (0.05): T-0.18; D- 0.12; T x D- 0.37,
DAS - Days after sowing
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Table 25. Soil population of root-knot nematode M. incognita (No./250 cc soil) under field condition
in Bhendi in Kollupatti, Dharmapuri (Sep- Dec, 2007) (Farmer: Thiru. Ravi})

Treatments 10 DAS | 20DAS | 30 DAS | 40DAS | 50 DAS | 60 DAS | Mean

IPM 766 | 886 | 913 | 1053 | 1166 | 1590 | 106.23

75 | (941) | (955) | (10.26) | (10.78) | (1259) | (10.22)
IPM minus 913 | 1010 | 1173 | 1253 | 1320 | 2186 | 13091
P fluorescens (954) | (10.04) | (1083) | (1119) | (1148) | (14.78) | (11.31)
\PMminus Neem | 1056 | 1193 | 1470 | 1630 | 1998 | 3096 | 174.01
cake (1027) | (1082) | (1212) | (1276) | (14.12) | (1412) | (12.97
IPM minus Yelow | 823 | 973 | 973 | 1086 | 1590 | 2086 | 12551
sticky trap (907) | (9.86) | (9.86) | (1042) | (1260) | (12560) | (11.05)

IPMminusNSKE | 830 | 99.3 | 1060 | 1280 | 1943 | 2333 | 104.76
(956) | (1042) | (11.47) | (31.70) | (14.27) | (14.27) | (1215

PMminus FORS | 936 | 890 | 1120 | 1806 | 1996 | 2610 | 15596
(067) | (943) | (1042) | (1343) | (1412) | (14.12) | (12.21)

Farmer's practice 141.3 139.6 160.3 260.3 265.6 313.0 | 211.68
(11.91) | (11.81) | (12.65) | (15.82) | (16.29) {(16.29) | {14.36

Mean 96.04 | 10487 | 11874 | 15172 | 18095 | 24330 | 149.30
(9.83) | (1027) | (10.94) | (1223) | (1339) | (16,67) | (12.04)

Figures in parentheses are ~n transformed values; CD (0.05). T-0.18; D- 0.12, Tx D- 0.37;
DAS - Days after sowing

Table 26. Gall index (Scale 1-5) of root-knot nematode M. incognita in brinjal field experiment in
Dharmapuri and Coimbatore (Aug 2007-Feb 2008)

Treatments Trial 1- Dharmapuri | Trial 2 - Dharmapuri | Trial 3 - Coimbatore Mean
(Thiru. Ravi) {Thiru. Dhamodaran) | (Theethipalayam)
IPM 2.3 28 23 240
(1.52) (1.62) (1.62) {1.55)
IPM minus 36 33 3.6 3.50
P. fluorescens (1.81) (1.82) (1.82) {1.88)
IPM minus NSKE 33 38 ~ 33 340
(1.82) (1.91) (1.91) {1.85)
IPM minus Yellow 36 36 40 3.73
sticky trap (1.91) {1.91) (1.91) {1.93)
IPM minus Neem 46 4.8 46 460
cake (2.15) (2.15) (2.15) {2.15)
IPM minus FORS 4.0 43 40 4.10
(1.98) (2.07) (2.07) (2.02)
IPM minus 40 36 3.6 373
T. chiloris (2.00) (1.91) (1.81) (1.94)
IPM minus 38 40 36 373
Intercropping (1.91) (1.98) {1.98) (1.93)
Farmer's practice 50 5.0 5.0 5.00
(2.23) (2.23) (2.23) (2.23)
3.77 3.84 377 3.80
Mean (1.93) (1.96) (1.93) (194

Figures in parentheses are n transformed values; CD (0.05): 7-0.14; D-0.08; T x D-0.25
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Table 27. Gall index (Scale 1-5) of root-knot nematode M. incognita in bhendi field experiment
Dharmapuri {Sep-Dec 2007)

Treatments Trial 1- Dharmapuri Trial 2 - Dharmapuri Mean
{Thiru. Ravi) (Thiru. Dhamodaran)

IPM 23 26 245
(1.52) (1.62) (1.57)

IPM minus 3.6 3.3 345
P. fluorescens {1.91) {1.82) (1.86)
IPM minus Neem cake 45 4.0 430
(2.15) {2.0} (2.07)

IPM minus Yellow sticky trap 3.3 36 3.45
(1.82) (1.91) (1.86)

IPM minus NSKE 36 43 3.95
{1.91) (2.07) {1.99)

IPM minus FORS 40 4.0 4.0
(2.0) (2.0) (2.0

, ; 5.0 50 5.0
Farmer's practice (2.23) (2.23) (2.23)
Mean 377 3.82 38
(1.93) (1.85) (1.94)

Figures in parentheses are "Jn transformed values
CD (0.05): T-0.15; D-0.08; T x D-0.21

Table 28. Effect of different treatments on yield (tonnes/ha) of bhendi in different hybrids

Treatments ' Yield (tonnes/ha)

Trial 1 (US7109) Trial 2 (US7109) Mean
(Thiru. Ravi) {Thiru. Dhamodaran)

IPM 15.88 13.10 14.49
{4.04) (3.68) (3.86)
IPM minus P. fluorescens 7.12 6.39 6.76
{2.74) (2.58) (2.66)
IPM minus NSKE5% 8.75 7.75 8.75
(3.20) (2.58) {3.03)
IPM minus Yellow sticky trap 7.32 6.23 6.78
{2.80) (2.57) (2.69)
IPM minus Neem cake 9.30 7.31 8.30
(3.13) (2.78) {2.95)
|PM minus FORS 7.36 6.95 7.20
(2.79) (2.69) (2.74)
Farmer's practice 6.72 5.84 6.28
(2.69) (2.50) (2.59)
Mean 9.06 7.65 8.34
(3.06) (2.81) - {2.93)

CD (0.05): Treatment: 0.24, Trial: 0.13, Treatment xTrial: 0.34

36



Table 29. Effect of different treatments on yield of brinjal in different hybrids (t/ha)

Treatments Fruit yield (tonnes/ha)

Trial 1- Dharmapuri | Trial 2 - Dharmapuri | Trial 3 - Coimbatore Mean
(Thiru. Ravi) (Thiru.Dhamodaran) | (Theethipalayam)

IPM 75.75 71.22 33.45 60.14
(7.26) (8.46) (7.51) (7.74)
IPM minus 57.63 52.22 25.00 44.95
P. fluorescens (7.74) (7.88) {7.93) (7.85
[PM minus 60.21 56.00 27.63 47.94
NSKES% (7.63) (7.31) (6.71) {7.22)
IPM minus Yellow 64.75 61.65 29.72 52.04
sticky trap (7.62) (8.73) (7.79) (8.04)
IPM minus 69.45 59.42 31.00 53.29
Neem cake (8.36) (8.07) (7.98) (8.14)
. 63.24 62.55 29.00 51.59
IPM minus FORS (7.84) (7.58) (7.16) (752)
IPM minus 57.00 53.04 24.56 44 .86
T. chiloris (5.04) (5.82) (6.30) (5.39)
IPM minus 61.02 57.85 28.12 48.99
Intercropping (5.61) {5.49) (5.42) {651}
, . 50.78 4463 23.58 39.66
Farmer's practice (5.34) (5.00) (4.90) (5.08)
Mean 62.20 57.62 28.00 49.27
(6.94) {7.15) (6.74) (6.94)

CD (0.05): Treatment: 0.13, Trial: 0.08, Treatment x Trial: 0.23

Yield

The yield of brinjal was maximum observed in hybrid Mohini than variety CO 2. Considering the
yield at different trials, trial 1 at Dharmapuri had maximum yieid compared to the yield in other
trials. Considering the treatment effects, the IPM plot (75.75 ¥ha) was found to have maximum Yield
than farmers plot (62.20t/ha).

Training eggplant and Okra farmers in adopting IPM

Dr. E.A. Heinrichs, IPM CRSP consultant, Virginia Tech and Dr. Greg Luther from AVRDC, Taiwan
visited the brinjal and okra field trial conducted at Theerthipalayam village of Coimbatore district
and Kolluppatti village of Dharmapuri district. Meeting was conducted with IPM experts from
different fields like Agricultural Enomology, Plant Pathology and Nematoiogy of TNAU to train the
farmers on vegetable IPM practices. About 60 farmers in and around the Kolluppatti village,
Dharmapuri district attended the meeting. Blow up charts and exhibits were prepared in regional

languages and exhibited.
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IPM Experts meeting the farmers

Dr. Short Heinrichs discussing with the farm  Neighbour Famers to MrRavi - project
family Ms.Radha and Mr.Ravi at Kollupatti, participant farmers taking a while observation
Dharmapuiri of newly established brinjal at Kollupatti

Field inspection of IPM tool by farmers Aphids attracted to Yellow sheets implanted
gathering during the visit of Dr.E.A. Heinrichs in IPM plots at Kollupatti, Dharmapuri, India
and Dr.Greg Luther to Dharmapuri, India

; 1!’ -

Dr.E.A.Heinrichs discusses with a young Dr.M.Murugan, Dr.E.l.Jonathan and other

farmers on his farm plans and IPM practices experts with the visiting team in discussion

on vegetable crops with farmers on IPM practices in vegetable
ecosystem
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Drs.P.Karuppuchamy and M.Murugan showing Dr.V.Prakasam, Dr.E.l.Jonathan and Dr.Renuka
the EFSB damages and sharing the views meticulously planning the ftrial on brinjal at
Dharmapuri, India

The moths are being trapped with pheromone What makes them to listen! — only the success
fraps to bring the farmers out of debt trap, and expert vision through IPM CRSP
Dharmapuri, India collaboration

Gathering  Scientific information  with the A robust brinjal crop under IPM CRSP, Virginia
company of the women farmer at Kollupatti, Tech, USA and TNAU, Coimbatore ready to
Dharmapuri, India by Dr.Renuka uplift the farm family, Dharmapuri, India
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Joyous momentum to Ms.Radha — a women Dr.P.Yasoda — making scientific information on
farmer — sharing the success with IPM experts  brinjal plot to differentiate the treatment effects

Ms.Suseela, farer, - Theetipalayam, Dr.M.Murugan, TNAU participating in the
Coimbatore reacts to Dr.E.AHeinrichs, IPM ‘Pesticide and food safety management
Expert, IPM team in discussion with Dr.Gregory workshop’, Amman, Jordan, October 21 - 24,

Luther, AVRDC on field trials in background 2007. Thanks to IPM CRSP, Virginia Tech,USA.

1 LR . f! \
Leaming to educate: ‘Pesticide and food safety Explore PERSUAP to gain befter crop
management workshop', Amman, Jordan, management practices and attract globe for

October 21 - 24, 2007. Visit to Jordan Valley quality food chain management strategy
Farm to identify “PERSUAP”
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Ill. Documentation of insecticide resistance in Bemisia tabaci and Leucinodes orbonalis

Monitoring of insecticide resistance in whiteflies at Tamil Nadu

Collection of whiteflies
The test insect Bemisia tabaci was _collected from Coimbatore district at different time intervals and

also from different regions of Tamil Nadu for (Table ..) making a survey on the level of resistance by

applying discriminating dose.

Table 30. Sampling locations for monitoring insecticide resistance in Bemisia tabaci of brinjal in

Tamil Nadu.

S. | Location Crop on which Insecticide use pattern

No collected

1. | Tamit Nadu Agricultural  University, | Brinjal Dimethoate,  Methyl

Coimbatore demeton, Dimethoate

2. | Thayanur, Trichy Dt Bhendi, Brinjal Dimethoate,  Methyl
demeton, Dimethoate

3. | Kudumianmalai, Pudukkottai Dt Bhendi, brinjal Pyrethroid,
Dimethoate,  Methyl
demeton,

4. | Kolluppatti, Dharmapuri Dt Brinjal Pyrethroid,
Dimethoate,  Methyl
demeton,

5. | Pandiyan nagar, Madurai Brinjal Dimethoate,  Methyl
demeton, Dimethoate

6. | Erode Methyl demeton
Dimethoate

In the distant places monitoring

Coimbatore it was done at fortnightly intervals.

Insecticide Dilutions
The required dilution was prepared from the formulated products of the insecticides using distilled
water. The details of the insecticide formulations used are furnished in Table as given below.

4]

was done once in a season, where as in




Table 31. Insecticides used for bioassay

Insecticide IUPAC Name Concentration Source
Neonicotinoids
Thiamethoxam N-(2-chloro-thiazol-5yl- 25 per cent WG | Syngenta India
methyl)-N"-nitrc-quanidine Ltd., Mumbai
Imidacloprid 1(6-nicotinyl) 2 nitro | 17.8 percent SL | Bayer India Ltd.,
iminoimidaz-obidine Mumbai.
Organophosphates
Monocrotophos Dimethyl phosphate of 3 | 36 per cent WSC | Syngenta india
(Nuvacron 36 WSC) hydroxy-N-methyl-cis- Ltd., Mumbai
crotonomide
Dimethoate 0,0-dimethyl phosphate- | 30 percentEC | Raliis India Ltd,
(Rogor 30 EC) S-(N-methyl  carbamoy! Bangalore
methyl) phosphoro
thiolothionate
Methyl demeton | O,0-dimethyl-S-(2-ethyl 25percentEC | Bayer India Ltd,
(Metasystox 25 EC) sulfinyl)ethyl Mumbai.
thiophosphate
Acephate 0,S-dimethyl acetyl | 75 per cent SP Rallis India Ltd.,
(Acetaf 75 SP) phosphoramido thioate Bangalore
Triazophos  (Hostathion j O,0-diethyl O-1-phenyl-1 | 40 per cent EC ! Hoechst India Ltd,
40 EC) H-1,2 4-triazol-3-y! Mumbai
phosphorothioate
Pyrethroids
Cypermethrin 2 cyano-3  phenoxy | 35percentEC | Rallis India Lid,
(Cymbush 25 EC) benzyl-cis,  trans-3-(2-2- Bangalore
dichlorovinyl)2-2 dimethyl
cyclopropane carboxylate
Cyclodienes
Endosulfan 6.7.8.9,10,10-hexa chloro- | 35 percentEC | Hoechst India Ltd.,
(Thiodan 35 EC} 1,5,5a,6,9,9a, hexa hydro- Mumbai.
6,9-methano-2 4,3
benzodioxathiepine ~ 3-
oxide (1)
Control: Acephate - DD 100 ppm

Bioassay

Adult leaf tip bioassay followed by Elbent and Nauen (1996) was used. Leaf disc (45 mm dia) were

cut from medium sized brinjal (CO 2) leaves using a cork borer and dipped in discriminating doses

for five seconds, then dried on a filter paper in open air for 20 minutes. The bases of small,

ventilated ploythene petridishes (50 mm dia)} were filled with agar gel (12g/litre, 5 mi). The leaf dics

were placed on the agar with their adaxial surface downwards. Adult whiteflies collected from the

field using aspirator were anesthetized by keeping in refrigerator (4°C) for about ten minutes. The

anesthetized insects were placed on a black cloth. Using a fine camel hair brush, 20 adults (mixed
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sex) were then transferred on to the treated leaf discs and the system was covered with a
ventilated lid. Directly after they had recovered from narcosis, the petridishes were placed upside
down to stimulate the normal feeding orientation of whitefiies. The adults nor recovered were
assessed. Leaf discs immersed in water alone served as control. The test was replicated thrice.
Whitefly mortality was scored after 48 hours exposure to the insecticides.

i

Discriminating dose followed by Punjab Agricultural University, Ludhiana

(Regupathy et al., 1998) were used for monitoring.

Insecticides DD (ppm)
1. Thiamethoxam 10

2. Imidacloprid , 10

3. Acephate 100

4. Monocrotophos 100

5. Triazophos 10

6. Cypermethrin 50

7. Endosulfan 5

Statistical analysis

For each discriminating dose screen, the total number of insect's dosed and total mortality was
computed. The percentage survival was calculated.
Percentage survival = [1-(number dead/number tested)] x 100
Also pooled binomial standard error was calculated:
v p(100-p)
n-1
Where, p = percentage of larvae surviving at discriminating dose
n = total number of larvae tested at that week (Regupathy and Dhamu, 2001)
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Insecticide resistance in B. tabaci populations from Coimbatore population of Tamil Nadu

Thiamethoxam:
The survival of B. fabaci to Thiamethoxam varied from 10 to 16 per cent. The maximum survival
was observed during first week of February, 2008 and the minimum survival was recorded during

tast week of November, 2007.

Imidacloprid

The resistance frequency varied between 10 to 20 per cent. Maximum level was observed during
last week of November, 2007 and the minimum level was observed during last week of second
week of February, 2008.

Monocrotophos

The per cent survival to Monocrotophos varied from 30 to 36 per cent. The low level was seen
during first week of November, 2007 and the higher level was seen during last week of January,
2008 and first week of February, 2008.

Acephate
The resistance frequency ranged from 16 to 28 per cent. The high level was observed during first
week of December and minimum level was observed during last week of January, 2008 and first

week of February, 2008.

Triazophos
The resistance frequency to Triazophos ranged from 30 to 40 per cent. During the first week of
December, the low level of per cent survival was observed and high level was noticed during

second week of January, 2008.

Cypermethrin
The resistance frequency of Coimbatore population to cypermethrin varied from 30 to 36 per cent.
The highest leve! of per cent survival was noticed during first week of February and the lowest level

during first week of November

Endosulfan

The resistance frequency of B. tabaci to endosulfan ranged from 14 to 22 per cent. The high level
was observed during first week of November, 2007 and February, 2008 and the low level was
noticed during last week of November and first week of December, 2007.
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Survey of insecticide resistance in B, tabaci population from different locations of Tamil Nadu

Thiomathoxam
The resistance frequency was high (40.00 %) in the population collected from Dharmapuri and

lowest was observed in Madurai population (13.33%).

Imidacloprid
The resistance frequency to Imidacloprid was high (36.67) in the populations of Dharmapuri and
Trichy and the lowest (3.33%) was observed in Madurai population.

Monocrotophoes

The resistance frequency to Monocrotophos varied from 10.00 to 26.67 per cent. Similarly
Dharmapuri population recorded the highest (26.67%) survival followed by Pudukkottai and
Madurai (16.66%). Erode population recorded the lowest per cent survival.

Acephate
Resistance frequency was higher (23.33%) in Dharmapuri population while the minimum frequency

was seen in Madurai popuiation (16.67%).

Triazophos
The survival of B. tabaci to Triazophos varied between 16.67 to 23.33 per cent. The maximum
resistance frequency was seen in Dharmapuri and Pudukkottai (23.33%) and the minimum

frequency was recorded in Erode.

Cypermethrin
Resistance level in all the populations was either equai to 20 per centor exceeded 20 per cent,

Endosulfan
The maximum resistance frequency was observed in Dharmapuri (23.33%) and minimum
frequency was observed in Erode (13.33%).

The order of insecticide resistance in B, fabaci in various locations is being as follows.

Thiamethoxam Dharmapuri> Trichy>Pudukkottai=Erode>Madurai

Imidacloprid - Dharmapuri= Trichy> Erode>Pudukkottai>Madurai
Monocrotophos : Dharmapuri >Trichy>Pudukkottai=Madurai> Erode
Acephate : Dharmapuri> Erode>Pudukkottai>Trichy= Madurai
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Triazophos ; Erode>Dharmapuri=Madurai>Trichy=Pudukkottai
Cypermethrin - Dharmapuri> Madurai> Trichy= Pudukkottai= Erode
Endosulfan ; Madurai>Erode=Trichy>Pudukkottai=Dharmapuri

IV. Molecular characterization of Leucinodes orbonalis and Bemisia tabaci using
RAPD Primers

{Primer OPK 1)

Lane 1 - 6: Leucinodes orbonalis

1 - Coimbatore, 2 - Trichy, Lane 3 - Erode (not amplified), 4 - Madurai, 5 - Dharmapuri,
6 - Pudukkottai

Lane 8 - 14: Bemisia fabaci

Brinjal host: 7 - Coimbatore 8 - Trichy, 9 - Madurai, 10 - Dharmapuri, 11- Pudukkottai,
Bhendi host: 12 - Namakkal 13 - Krishnagiri, 14 - Tirunelveli

Random primer (OPK 1) were used in PCR amplification of Leucinodes orbonalis and
Bemisia tabaci collected from different districts of Tamil Nadu and the primers generated scorable
PCR products by amplifying the template DNA with Tag polymerase. The amplified products were
separated on 1.5 per cent agarose gel and stained with ethidium bromide. The products generated
were viewed, documented and presence and absence of bands were scored. Based on the initial
studies, L. orbonalis collected from different regions were found to be similar. The whiteflies
collected from brinjal (Coimbatore, Trichy, Madurai, Dharmapuri and Pudukkottai) and bhendi
(Namakkal, Krishnagiri and Tiruneiveli} were found to be dissimilar. To study the extent of

dissimilarity, analysis with more primers is in progress.

46



Ly

LPPHONTT | 0S/6E | 6V 54009 08/2€ 6V S+00°TE | 0SHE | 96%+00°8T | 0SHE | 6P SHO09E | 0S/TE i 2+H00°9 Q%L | TOS1+00°91 0s/2¥ BOOT'T0FG
FOP+00vT | 0S/8E | LESHOOPE 05/tE 67 S+00°ZE | 0S/pE | 96 PHOD'8Z | 05/9€ | 6¥S+009f | 0S/ZE £8°L+00'8 05/9¢ 16711+00°T1 05/t 00T 10°5T
POEH00F] | 0S/EF | 6F SHO0TTE 05/FE 1L°S+000F | 0SAOf | $Op+00PT | DS/BE | LESHOOVE | OS/EE E1°E+00°01 0s/st 69°6+00°01 Qs/sy 800T'10°1 1
GO P+00'81 | 0S/1y | 6P SH00TE Qsive ors+000c | 0s/se | ewe+009r | 0S/Ty | LECHO0PE | OS/EE | 68°€+00791 Qs/y PP IHIO9 0s/Ly LODTTLLO
60 v+00'81 } 0§/1v | LE6+00'VE 06/eE 6bs+00zE | 0svE | 600081 | 0S/iv | 6VSH+O0'TE | 0SAHE | 6THH000T | S0 11°€+00°01 05/5¢ L00T11°0E
LYPHIOTZ | 08/6£ | 01 S+000F 0%/5¢ LESHOOPE | 0S/EE | 6TH4000T | 0S/0p | OIG+000C | 0S/SE 60'r+00°81 0S/iy 6L £+H00°TY 08/%¥ LO0T11'50
_ pa1sa} _ _ PAIsN _ pasa _ paisa _ pAsN
as+ S+ pajsal as+ I8+ a8+ S+ —
ON/ ON/ ON/ ON/ ON/ s+ PASA ONJ
|BAIAING [BAIAITSG ONY/ [BALAIDS [BAIAING |BAIAINg [BAFAING
peap pe2p pe3p peap ps3p [BAIAINS % peap oN NBG
% % peap on % % Ya %
ON ON ON ON oN
ugjnsopuy quyRmIdL) soydezend | aeydady soydo)oI 3oy pudoprpim] WEBXOYJIWEN §

1o0quz misnuag 3o uonendod a1o)equIIo)) UT IDUEISISIL IPIIIISU Suropuoy 7€ AGEL




3y

GO p+L991 | 0E/ST | 1P p+00°07 | OS/PT | pLP+ECET | OY/ET | PLUHEETET | OL/LL L1°E+00°0F | 0€/LT | SOP+L9791 | 0E/ST | PLPHEECET | OE/EC apoag
vorcreeel | 0goT | popecez | 08/€T | 1P PH00°0T | OE/VT | SOv+L979] 0e/sz | sOb+Lo°91 | 0E/ST | SEI+EECE | 0€/6T | ¥IEHECEI | 0L/9T reanpey
pLPHEEET | 0667 | 1ES+00°0€ | 0€/1T | 1V P+000T | OE/VT | PLYHEEET oc/cz | po's+L9°97 | 0€/2T | 18°S+L9°9€ | 0€/61 | €0°9+00°0F | 0%/8I undeurteyq
pLprEe €T | 0g/€T | 1P p+00°0Z | 0E/vT | SOP+L991 | 08/5¢C b P+00°0Z | 0EA4T | SOp+L991 | 05/ST | ¥ E+ECEL | 0L/9T | YL V+EEET 0g/cz | tenoyynpnd
COv+L991 | 0£/5Z | 1 7+00°0Z | 0€/PT | SOT+L9°91 | 0L/ST | SO+L9°91 06/SZ | 17 #+00°07 | 0S/4T | LS'S+LO9E | 0€/61 | TE5+00°0€ | OE/1C Ayduy,
paisy pASN PaisH Pa1s3) paIsy PASN pNsSH}
ASF ON AS+ oN qAS+ ON ASF oN AS+ ON qAS+ ON AS+ oN
[eAlAINS /peap jeAaladng | /pEIP [RAlAIDG | /pRIDP [BAIAIRG JpEeIp JBAIAING | /PEIAP JeAlaIng /peap {galaang | /peap
% ON % oN % oN % ON % oN % ON % oN
ugjfnsopuy uagRudi) soydozeii}, azeyday s01[d 030.120U0 TN piidojprepia] UIEX0yJawoly I, uol)8a07]

sapIIpdISH] snoLiea o) suonendod ovgpy DISHaY U1 FIUEISISII aprapdasu] “€§ dqeL




