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INTRODUCTION

The ICAR ad hoc research project on' Forewarning tea mosquito bug, Helopeltis

antonii Sign. (MiridaeiHcmiptera) in cashew’ has been started functioning w.e f. 01/09/2003

at the following four centres

*

1. Lead centre College of Horticulture, Kerala Agrl.University, Vellanikkara. For the lead
center, field experiments were conducted at the Cashew Research Station, Madakkathara.
2. Sub centers.
1). Regional Agricultural Research Station, Pilicode (Kerala)
1) Regional Fruit Research Station, Vengurle (Maharashtra)

1) Agricultural Research Station, Chintamani (Karnataka).

Objectives

The following were the broad objectives of the project.

r To monitor the seasonal variation of TMB population and its damage in relation to the

phenological changes and age of the trees

> To record the weather parameters prevailing in the experimental sites
> To assess the TMB population on alternative host plants during off season

> To assess the population of natural enemies

> To forewarn pest incidence based on weather variables

As per the approved technical programme of the project the experiments were conducted
at the lead centre and three sub centers during third year of the project, ie . from 1' September
2005 to 31* August 2006 The results of third year of the project arc presented below

(4

F.xpt. 1. Seasonal occurrence of TMB population and damage

At rhe Cashew Research Station, Madakkathaia, the following four varieties

were selected for rhe experiments, representing three categories as early, mid and late season

varieties
F.arly- Anakkayam-1 and Madakkathara-1 Mid- Kanaka
Laic Mudakkathara-2



Tea mosquito bug adult, nymphs and symptom



RESULTS

TMB Population on different Varieties
The weekly observations on tea mosquito population on four varieties for the period

from September 2005 to August 2006 are presented in table-1 and fig-1 During the regular

flushing and flowering season TMB occurrence was noticed on different varieties, during the

period from November 4U week to February 4th week. Highest population was during Jan.Srd

Anakkayam-1 (7 50), Madakkathara-1(7.25) and (2.5). The

week In Kanaka

variety,
Madakkathara-Il, has recorded one more peak in December 4lnweek (6.0). In the case of kanaka,
TMB population started at a later period (Dec.4th) and attained a low peak in Jan.3rd week (2.5).

When the overall mean population was considered, TMB population was high in the early

varieties Anakkayam-1

(0 284) and loweslin the variety, kanaka (0.149).

(0 447)

and Madakkathara-1(0.446)

Table 1. Seasonal occurrence of TMB on different \arietics ((Mean of four replications)

followed by Madakkathara-2

i _ . Anakka\am 1  Madakkalhura-  Kanaka Madukkalhara-  Mean
ek MnnthiAVeck] ] 5
€3 2005 Sep-1* on«l < 0 (0 707) 0.0(0.707) 0.0 (0.707) 0 (0.707)
37 2rd 00 (0 707) 0 (0 707) 00 (0 707) 0 1) (0.707) 0 (0.707)
n OO0 (0 707) .0 (0.707) 0.0(0 707) 0.0(0 707) 0 (0.707)
W 4 0 O(0 707) ,0(0 707) 0 (0 707) 0 1) (0.707) 0 (0.70T)
n Ocr-T 00 (0 707) 0 (0 707) 0 (0 707) )0 (0 707) 0 (0.707)
i} 2rd 00 til 707) 0 (0 707) 0 (0 707) 0 (0 707) .0 (0.707)
0 g4 00 (0 707) 0 (0 707) 0 (0 707) 00O 71 (10 (0.707)
ik " 0 (0 707) 0 (0 707) () 0 (0 707) 0 (0 707) 0 (0.707)
M Nov -1 0 (0 707) 0 (0 707) 00 1) 707) 0 (I 707) 0 (0.707)
ik 2 0 (0 7])7) 0 (0 707) 00 (Il 707) 0 (0 707) 0 (0.707)
46 T 0 (0 707) 0 (Il 707) 0 (0 707) (L1 (0 707) 0.0 (0.707)
a7 4" ) 0 (0 707) 0 0 (0 707) 0 (0 707) 1) 500 (0 020) 0.125(0.762)
I A 0 2*0 (0 X57, 00 (i 707) 0 (1 (0 707) 1000(1 127) 0.313 (0.845)
49 Dec-1* 00 (0 707) 0 500 id 020) 0 (0 707) 00(0 707) 0.125(0.702)
Vioo~T 100(1 184) 10(1 127) 0 (0 7)7) 100IK1 127)  0.750 (1.037)
il \Y 1751() 274) 00 (0 707) 0 11 (0 707) 0 500 (o yno) 0.43H (0.913)
< 4th 1250(1 017) (, 000 (2 575) 1000 |1 127) 2 1)00 (1 548) 3.063 (1.742)
i 200r, Jan-1 1500 (2 oil) >000(1 5X40) (1750 (1055, 1750 (1 215) 2 250 (1.4241
W\ 4 000 (I nY 1500(1 403) 1 000 (1061) 1500(1 5I'M  2.000(1.424)

»— 1 m
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CD\:iluc for\.irieUcs

7.500 (2 755)
0.250 (0 837)
0 250(0 837)
0.0 (0.707)
0 750(1 055)
0.250(0 837)
00 (0 707)
00 (0 7117)
00 (0 707)
0 0 (0.707)
0 0(0.707)
00 (0 707)
0.0 (0 707)
0 ( (0 707)
0 Il ID 7()7)
00 (0707)
DO (0 707)
0 U(0 707)
) 0 (0 707)
ii 0 in 7U7)
0 0 (0 707)
0 ) (0 707)
00 (0 707)
0.0 (0 707)
0 0(0 707)
0 0 (0 707)
0 0 i 707)
0 ft (0 707)
00 (0 707)
0 0 (0 707)
0 (L (0 7t7]
0 O(0 707)
00 (0 707)
0.447 (0.8*5)

0 <50. weeks

7.250 (2.715)
4.250 (1.924)
0.0 (0.707)
0.500 (0.926)
0.250 (0.837)
0.0 (0.707)
0 0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
UO (0.707)
0.0 (0 707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0 707)
0.0 (0 707)
0 0 (0.707)
0 0 (0 707)
0.0 (0 707)
0 0 (0 707)
0.0 (0 707)
0 0 (0 707)
0.0 (0 707)
0.0 (0 707)
0.0 (0 707)
00 (0 707)
0 0 ID707)
0 0 (1) 707)
f)0 Id 71)7)
DO 71()
DO |0 707)
0 0 (0 707)
0.446 (0.8 (7)

2.500(1.588)
0.750 (1.055)
0.250 (0.837)
0.500 (0.966)
0.250 (0 837)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0 0 (0.707)
0.0 (0.707)
0 0 (0.707)
0.0(0.707)
0.0 (0.707)
0.250 (0 250)
0.0 (0.707)
0.0 (0 707)
00 (0 707)
00 (0 707)
0 250 {ft 250)
0 250 (0 250)
0.0 (0.707)
i) 0 (11 707)
1) 0 (0 707)
0.0 (0.707)
1D (0 707)
0 (i (0.707)
n o (0 707)
0 I (I 707)
n 0 10 707)
00 (0 707)
a1 (1) 70)7)
)0 (0 7M7)
0 0 (0.707)

| 0.149 (0.770)

0 182. interaction 0 164

0.0 (0.707)
0.750 (1.055)
2.000(1.465)
2.000 (1.507)
1.000(1.127)
0.750(1.055)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0 0 (0.707)
0 0 (0707)
0.0 (0.707)
L0 (0 707)
0 0 (0.707)
0.0 (0 707)
00 (0 707)
00 (0 707)
0,0 (0.707)
0.0 (0,707)
0 0 (0 707)
0 0 (0 707)
0 0 (0.707)
00 (0707)
0 0 (0,707)
0 0 (0 707)
00 (0 707)
00 (0 707)

n.284 (D.H22)

4.313 (1.941)
1.500 (1.218)
0.625 (0.962)
0.750 (L027)
0.563 (0.964)
0.250 (0.827)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.063 (0.739)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.063 (0.739)
0.063 (0.739)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
(1.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
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Damage intensity:
The TMB infested shoot. Panicle and nuts were counted and presented as mean percentage

infestation.

Shoot infestation

Similar to that of TMB population, the shoot infestation was also high during December
and January, highest mean percentage being in Anakkayam-1 (5.998) and lowest in kanaka
(1 194). The shoot infestation was comparatively high ranging from 25 to 45 per cent during
December-2005 and January- 2006 in Anakkayam-1. Irrespective of varieties, high shoot
Infestation of more than 10 per cent was recorded during the period from 2nd week of
December-05 to 3rd week of January-2006. When overall mean shoot infestation was

considered, the three varieties, viz Anakkayam-1, -1 and Madakkathara 2 were on par. Shoot

infestation was lowest in Kanaka (Table.2).4- fi'f] %

Panicle infestation

Panicle infestation was started during November 11 week and persisted till April 2rd week
Highest panicle infestation was recorded in the variety, Madakkathara-2 with a mean infestation
of 9696 % It was followed by Madakkathara-1 (6 749%) and Kanaka (8 097 %), which were
on par Significantly lowest panicle infestation was in Anakkayam-1(1797 %). Panicle damage
fluctuated significantly over the flowering period from the 2" 1fortnight of December 2005 to
February 2006 with more than two peaks in all the varieties (The highest peak panicle

Infestation on different varieties is as follows

Anakkayam-1 -Jan 2m WOfik (31 158%)
Madakkathara - | -Jan 4lh week ( 80 997%)
Kanaka - Jan 4lhweek ( 70 025 %)
Madakkathara- 2 - Feb 3rdweek ( 55 742 %)

A high panicle infestation uf more than 10 per cent in Anakkayam was recorded as two
peaks . one m Dec |' week (11%) followed by the Januaty 1! (12 445 % ) and Jan 2nd week

(31 158 0o ) The same trend was observed in Madakkathara -1. the fust peak in December |

week Mo 822) followed hy a second peak starting from January oM week (41 572) through



January 3rdweek (69 612% ) and Jan 4* Week (80.997 °o).

Interestingly in the mid and laie

varieties viz Kanaka and Madakkathara -2, a high panicle infestation persisted for a longer

period with overlapping peaks starting from December and continued upto March and these

Tarieties suffered heavy panicle damage. The easily variety, Anakkayam-1 recorded only a low

panicle infestation as compared to mid and late varieties (Table.3£- Pia

Tabic 2. Shoot infestation (mean %) on different varieties (Mean of four replications)

Std. Week

36
37

38

139 H
40

41
42
43
44
45
46
47
48
40
50
o1

52

Months/Weeks

2005 Sep-11
U
Vi
1e

Oct-P
JAur

m |
fFov-h
-jref

"1

"

Dcc-1"
Wor

1nj

I'T

2006 f.in-I"
T

Ip

fl

Feb-1"

>

i

Mar*int
2rl

Anakkayam 1
0.000 (0 710)

0.000(0 710)
0 000(0 710)
0 000(0.710)
1000 (0.710)
0 000 (0 710)
0.000 (0.710)
0 000 (0.710)
0 000 (0 710)
0 000 (11 710)
0 00O (0 710)
9 027 (2 470)
0 000 (0.710)
25 750 3 862)
45 000(5 103)
21 875(2 878)
39 375(6 158)
33 33 3(4 315)
31 300(4 327)
23 863( 3 828)
25 000(3 885)
0 00O (0 710)
14 168(2 980)
5 180 (2 155)
0 (Kill (0 710)
338 11780)
33(18(1 160)

Madakkathura-I

0.000 (0.710)
0.000 (0.710)
0 000 (0.710)
0.000(0 710)
0.000(0.710)
0.000 (0.710)
0.000(0 710)
0.000 (0 710)
0.962(1.052)
12 500 2 310)
0 OHO (0.710)
0 000 (0.710)
1) Q0O (0.710)
2.500(1 342)
0 000 (0 710)
0 000 (0 710)
54 375(0 465)
43 750(5 723)
25 (00( 3 038)
26 612(3 520)
1563 (1 182)
0 000 (Il 7 111)
0 000 (0 710)
25 [[i)()(3 038)
0 000 (0 7/0)
8 333|| -IHH)
2 515,1 5)8)

Kanaka
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0 000(0.710)
0 000 (0 710)
0 000 (d.710)
0 000 (0 710)
) 000 (0 710)
0 025 (0.725)
0 000 (0 710)
4.168(1 5(i7)
0 00O (0 710)
(1 000 (0 710)
37 500(4 038)
0 00O (0 710)
12 852,2 1783
4 1f.H (1 5(,7)
3 363(1790)
0 oo (0 710,
0 00ft (0 710)
0 00O (0 710)

Madakkathara-2

0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0 000(0 710)
0.000 (0.710)
) =30 (0 710)
0 410 (0.897)
50 000(5 365)
27 273,3 (,35)
15 005(3 382)
51 168(5 755)
8 54 3 (2 880)
19 530(4 247)
15 333(3 422)
7 693( 1930)
21 875(3 430)
7 852(2*31 3)
0 CoO (11 710)
3 750 (1752)
Il 4 O (0 005)

Mean

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.241 (0.796)
3.125(1.110)
0.000 (0.710)
2.257(1.150)
0.000 (0.710)
7.165(1.703)
23.756 (2.976)
12.287(1.983)
28.231(4.393)
32.063(4.126)
16.233(2.739)

26.876(4.058)
10.474(2.300)
5.136 (1.457)
10.053(2.172)
10.424(2.3241
0.000 (0.710)
3.868 (1.558)

1.288 (1.151)
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Mean

Nut infestation:

-0 278. weeks

461511.885)
3.140(1 692]
1087(1.082)
6 250 (1 795)
16.667(2.582)
0.000 (0.710)
0,000(0.710)
0.000(0.710)
0.000(0.710)
0.000 (0.710)
0.000(0 710)
0.000(0.710)
0,000(0.710)
0.000(0.710)
0 000 (0.710)
0.000(0.710)
n non iii 71H)
0.000 (0 710)
(1000 (0 710)
0 000 (0 71V)
0 000(0 710)
0 000 (0 710)
0 000 (0 710)
(1000 fO 71(1)
1) 000 (0 7 1D)
5.998 (1.507)

0.430 (0.905)

QAQD(0.710) 1

0.000(0.710)
0.000 (0,7101
0.000 (0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0 710)
0.000( 0.710)
0.000(0.710)
0.1)01) (0 710)
0 000 (0.710)
0 1300 (0.710)
0.000 (0.710)
0 000 (0 710)
0 000 (0 7111)
0 000 (0 710)
0 000 (0 710)
) 000 (0.710)
0 000 (0 710)
0 000 (Il 710)
3.914 (1.163)

n 1001. inlcraction

0.000(0.710)
0.000 (0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000$.710)
(1000 (0.710)
) COD (1) 710)
0.000 (0.710)
0 000 (0.710)
0 000 (1) 710)
0.000 (0 710)
0 000 (0.710)
0.000 (0.710)
1) 000 (0 710)
0 000 (0 710)
1.194 (0.874)

2 not

0.863 (1 030)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0 710)
0.000 (0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0.000 (0.710)
0.000 (0 710)
0.000 (0.710)
0 1)00 (0.710)
0 000 (1) 710)
0.000 (0 710)
0.000(0,710)
0.000 (0.7 tO)
0 000 (0 710)
0 000 (0 710)
4.41H (1.306)

1.477 (J.133)
0.785 (0.956)
0.272 (0.803)
1.563 (0.981)
4.167 (1.178)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.00(1 (0.710)
0.000 (0.710)
0.000 (0.710)

rhe me in per cent nut infestation .it weekly interval on all the four varieties is presented

m table 1 I alike rliar of panicle infestation, the overall nut damage was significantly high in the

early variety, Anakkayam-1 (4 994 %) followed by Madakkathara-1 (4 571 %)

Significantly

low nut infestation was in the late variety, Madakkathara-2 (0 0.16%). Nul infestation was also

highest during January- February period in all the three varieties of early and mid season

varieties

while nut infestation was significantly low in the late variety Madakkathara 2



Irrespective of varieties highest nut infestation ranging from 19 06 to 35.77 00 was during the

period from Jan 2™ week to Feb 1a Week (Table

Table 3. Panicle infestation on different varieties (mean percentage .mean of four replications)

Std. Week
36

37
38
39
40
| 41
42
43
44
45
46
47
48
49
50
51

52

o N O

10

1)
14
15

Months
2005 5ep-r
etk
3rt
41

Oct-lIst
Hat
3tJ
4*

Nov-1"

1 2006 Jan-I*
ﬂiijn
V
4'r

Fch-1*
2rtl
3«
4®"”

Mar-1"
2rd
J3

[*
onr

Apr 1
2T

Anakkayam 1
0 000(0.710)

0.000 (0.710)
0 000(0.710)
0.000(0 710)
0 000(0.710)
0 000 (0.710)
0 000 (0.710)
U000 (0 710)
1 330(1 135)
0 720 10.992)
0 825 (1 020)
2 557(1 352)
8.377(2 125)
11 002 (2 667)
2 780 11703)
2 750(1 685)
7 165 (2 510)
12 445 (3 007)
11 158 (4.465)
3 125 11435)

. 4 668 (1 630)

4 54 (1 013)

0 000 (0 7/0)
0 000 (0 710)
0000 (0 7))
00(10(f) 7|H)
) 000 1l 710)
0 000 (0 710)
0 000 (I) 710)
1.000 ill 7/0)
0 000 (0 710)
Hildll (1) 7](i]

Madakknthara-1

0.000(0.710)
0 000(0.710)
0.000 (0.710)
0 000 (0.710)

0.000(0 710)
0.000 (0.710)
0.000(0 710)
0.000 (0.710)
0 OIK) (0.710)
0 000 (0.710)
1352 (1 140)
3 170 (1.660)
5 155(2 135)
16.822 (3 835)
9.245 (3.087)
8 753 (3 037)
22,600 (4 625)
20 675 (4 247)
41 572 (6 3->8)
69 612(8 175)
H) 997 (X 958)
4 545 (1 613)
18 333 (1 400)
in non (2 123)
Il DI (1) 710)
19 047 13 197)
0 000 (0 7](i)
11000 frt 7[ii)
6 (100 (0 7 In,
19.047 (3 197)
1000 (0 71(2)
(1000 (I 711),

Kanaka

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0.000(0.710)
0.000 (0.710)
0.000(0.710)
0 000 (0 710)
0.000 (0.710)
0 000 (0.710)
(1000 (0 710)
(1000 (0.710)
2.413 (1 617)
7 390 (2 740)
7 363 (2 775)
18 277 (4 258)
19 118 (4 363)
32 D25 (5 690)
49 45 (7 (107)
7(11)25 (8 303)
51 632 (7 13(1)
64 177(7 918)
47 152 (* 5(,()
101 (I 71M)
25 OIK) (31)38)
25 000 (3 038)
) 00(L (I 710)
) 000 (0 710)
11000 (1) 710)
0 000 (0 7 ]0)
0000 (0 ~O)

Madakkathara-2

0.000 (0.710)
0.000 (0.710)
0.000 (0.7.10)
0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0 000 (0 710)
0.000 (0.710)
(1000 (0.710)
0.000 (0 710)
0.000(0.710)
0.000 (0.710)
0.000 (0 710)
3.290 (1.457)
19 147 (3.573)
25 032 (3 490)
26 017 (4 992)
1(L067 (3 59S)
19 825 (4 398)
39 020 (6 055)
49 352 (6 770)

41 717(0 288)
51 198 ((T85 3)
<5 742 (7.248)
36 067 (4 648)
46 400 (6 498)
27 378(5 150)
1(1$30 (2 900)
36 0(.7 (171X
0 000 (0 7ii)

Il 000 (0 71U)

(1000 |I> 710)

Mean

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.333 (0.816)
0.180 (0.781)
0.544 (0.895)
1.432 (1.108)
3.383 (1.420)
8.382 (2.394)
9.641 (2.776)
10.974 (2.747)
18.515 (4.096)
17.084 (3.803)
31.145 (5.223)
40.302 (5.668)
51.261 (6.415)
26.110 (4.161)
33.427 (4.725)
28.224 (4.160)
9.167 (1.694)
22.612 (3.361)
13.094 (2.402)
2.658 (1.258)
9.167 (1,694)
4.762 (1.332)
0.000 (0.710)

0.000 (0.710)



;6 3~ j 0.000 10 710)  0.000 (0.710) 0 000(0.710) 0 000(0.710) 0.000 (0.710)
17 4% 0 000 10 710)  0.000(0.710) 0.000(0.710)  0.000 (0.710) 0.000 (0.710)
18 May-1" 0 000 (0.710)  0.000 (0.710) 0.000(0.710)  0.000 (0.710) 0.000 (0.710)
19 2nd 0.000 (0.710)  0.000 (0.710) 0.000(0.710)  0.000 (0.710) 0.000 (0.710)
20 3m Q000 (0.710)  0.000(0.710) 0.000 (0.710)  0.000 (0.710) 0.000 (0.710)

=3 0 000(0.710)  0.000 (0.710) 0.000(0.710)  0.000 (0.710) 0.000 (0.710)

[225 5h 0.000 (0 710)  0.000 (0.710) 0.000 (0.710)  0.000 (0.710) 0.000 (0.710)
23 Jun-r 0.000 (0.710)  0.000 (0.710) 0.000 (0.710) 0.000 (0.710) 0.000 (0.710)
24 Jo 0 000 (0.710) 0 000 (0.710) 0 000 (0.710)  0.000 (0.710) 0.000 (0.710)
25 r 0000 (0 710) 0.000 (0.710) 0.000 (0.710)  0.000 (0.710) 0.000 (0.710)
26 4+ 0.000(0.710)  0.000(0.710) 0.000 (0.710)  0.000 (0.710) 0.000 (0.710)
27 Jul-1"" 0,000 (0.71(1)  0.000 (0.710) 0.000 (0.710)  0.000 (0.710) 0.000 (0.710)
28 2r'l 0 000 (0.710) 0000 (0.710) 0.000(0.710)  0.000 (0.710) 0.000 (0.710)
29 3l 0 000 (0 710)  0.000(0.710) 0.000(0.710)  0.000 (0.710) 0.000 (0.710)
30 4t\h 0 000(0.710)  0000(0 710) opo (0.710) 0.000(0.710) 0.000 (0.710)
31 SP 1) 000 (0 710)  0.000(0.710) 0.000(0.710)  0.000(0.710) 0.000 (0.710)
32 Auiz-I" 0 000 (0 710)  0.000 (0 710) ( 000 (0.710)  0.000 (0.710) 0.000 (0.710)
33 i (1000 (3 710) 1000 (0.710) 0 000 (0.710)  ©000 (0.710) 0.000 (0.710)
34 0 000 (0 710) 0000 (0.710) (1000 (0 710)  0.000 (0 710) 0.000 (0.710)
35 4* OO0 (0 710J 0 000 (0 710) 0 000 (0 710)  ©O000 (0 710) 0.000 (0.710)

Mean 1.797(1.045) 6.749 (1.660) 8.097 (1.772) 9.696 (2.002)

Varietals impact on TMB damage

The overall mean TMB population and the damage on shoot .panicle and nut on different
varieties is presented m table 5 & Fig -2- TMB population was highest in Anakkayam-1 and
Madakkathara-l followed hy Madakkathara-2 Shoot infestation was highest in Anakkayam-1
followed hy Madakkathara-2, whereas panicle infestation was highest in the late variety.
Madakkathara-2.followed by the mid season variety. Kanaka However nut infestation was

lowest m Madakkathara-2 ( late variety) and high in early varieties (Table 5)

Cipt.2.Phenological phases in different varieties at the CRS, Madakkathara 2005-06

The observation trees were monitored at weekly interval and recorded the events

separately such as Dale of hud break, Date of flushing .Date of panicle infestation and

flowering .Date >f -itart ol harvest , Date of completion of harvest and the Off season flushing



The whole tree canopy architecture was considered as a circle, which can be divided into

four equal sectors (quadrants), each sector comprising of 25 per cent canopy area Visual

assessment was done on the extent of flushing and flowering on all the observation trees.

Tabic 4. Nul infestation on different varieties (mean percentage, Mean of four replications)

Std. Week

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52

10
11
12
13

Months

2005 Sep-Ir

3“
4®

Oct-1st

3,J
4*

Ncrv-1*

3rt
4T
5m

Dcc-Ic

onf

3')

4'h
2006 lin-f’

Mar-f
jt=+

T4

Anakkasam 1

0.000 (0.710)
0.000 (0.710)
0.000(0.710)
0.000(0 710)
0.000(0.710)
) 000 (0.710)
0 000(0.710)
0 000 (0.710)
0.000 (0 710)
1000 (0.710)
i) OO0 (0.710)
0000 (0.710)
0 000(0.710)
1 125 (1 185)

29 960(4.343)

4 207 (1 997)
11 862 (1 385)
10 528 (1 021)

20.577 <i 925)
—

15 OX5 (5 090)
55 995 (6 6 01)

50 811 (6 105)

37 500 (4 0(8)
o non (O7)0)
0000 (0 710)
0 1)00 (0 710)
0 000 (0 710)
0 000 (0 710)
0 000 (0 7)0)
0 000 (0 7111

Madakkathara-1

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
(J.000(0.710)
0.000 (0 710)
0.000 (0 710)
0 000(0 710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0 000 (0 710)
2 500(1 342)
1.563 (1 182)
15 290(3 142)
21 51X (3 01,7)
27 917 (4 103)
48 138 (5 288)
62 500 (6 965)
50 825 (I, 105)
3572 11 495)
3572 (1 175,
O000 111 710)
it inin (0 710)
0 000 (O710)
11000 (0 710)
OQ0(0 710)
0 ooo (0 710)

Kanaka

0.000 (0.710)
0.000(0.710)
0.000 (0.710)
0.000(0.710)
0,000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0 000 (0.710)
0.000 (0.710)
0 000 (0 710)
0.000(0 710)
0.000 (0.710)
0.000 (0.710)
0 000 (0.710)
0.000 (0.710)
3 485 (1 720)
1.683 (1 330)
27 740 (4 418)
32 355 (5 512)
24 565 (5 003)
1 595, 1890)
8 572(2 150)
111.7 (] 190)
30 000 , 3 993)
0 Q0D <0 710)
0000 (0 710)
5000 (1665)
0 000 (0 710)
0 000 (0 710)

Madakkathara-2

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0,000 (0.710)
0.000 (0.710)
0.000(0.710)
0 000 (0.710)
0 000(0 710)
0.000(0.710)
0.000 (0 710)
0 000 (0.710)
0.000 (0.710)
0 000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000(0 710)
0 000 (0 7111)
0 000 (0 710)
il (1 7]1<)
0 000 (0 710)
11000 "O7J0)
)000 (Il 710)
) 000 (Il 710)
Il 595 (0 957)
1) 000 (0 710)
1293 (1.230)
1) 000 (I 71(1)
0 IKIO (0 710)
0 000 (0 710)

0 000 (0 710,

Mean

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.281 (0.829)
8.115 (1.776)
1.442 (1.150)
8.159 (2.239)
8.437 (2.167)
19.059 (3.289)
28.969 (4.150)
35.765 (4.827)
26.563 (3.703)
12.411 (2.32)
1.334 (1.088)
7.500(1.531)
0.323 (0.840)
0.000 (0.710)
1.250 (0.949)
0.1HI0 (0.710)
0.000 (0.7 )



ii | Apr-1- 0.000 (0710) | 0.000(0.710)  0.000(0.710)  0.000 (0.710)  0.000 (0.710)
. 0.000 to 710) 0.000(0.710) 0.000(0.710) 0.000 (0.710) 0.000 (0,710)
11523 X 0.000(0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (O\710)  0.000 (0.710)
17 1 4~ 0000 (0 710)  0.000(0.710)  0.000(0.710)  0.000 (0.710)  0.000 (0.710)
13 May-1* 0 000 to.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)
19 2m 0.000 (0.710)  0.000(0.710)  0.000(0.710)  0.000 (0.710)  0.000 (0.710)
20 3rd 0.000(0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)
21 4% 0 000 (0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)
. ] 0.000(0 710)  0.000(0 710)  0.000(0.710)  0.000 (0.710)  0.000 (0.710)
23 Jun-la 0.000(0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)
24 nt 0.000 (0 710) 0 000(0.710) 0 000 (0.710) 0.000 (0.710) 0.000 (0.710)
25 3l 0.000 (0 710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)  0.000 (0.710)
26 4% 0.000 (0 710)  0.000(0 710)  0.000(0.710)  0.000 (0.710)  0.000 (0.710)
27 Jul-1%* 0.000 (0 710)  0.000(0.710)  0.000 (0.710)  0.000(0.710) 0.000 (0.710)
28 201 0 000(0.710) 0000 (0.710)  0.000(0.710)  0.000 (0.710) 0.000 (0.710)
29 3rd 0 000 (0 710) 0000 (0.710) (000 (0.710)  0.000 (0 710) 0.000 (0.710)
30 4% 0.000 (0 710) 0000 (0 710)  0.000 (0.710)  0.000(0 710)  0.000 (0.710)
31 5® 0000 |I) 710) (000 (0 7L0) 0000 (1)) 710)  0.000 (0.710)  0.000 (0.710)
32 | Aug-1* O000 (0 710) 0.000 (0 710) (I 10c) @) 72CD 0.000(0.710) 0.000 (0.710)
33 1-- y3 OQOO(1710) 0000 (0 710) (1000 (ii 71ii) (000 711  0.000 (0.710)
74 7" 0 GOOMIl 71U)  0.000 (0.710)  (10(1D) (0 71(¢1) (1000 (0.710) 0.000 (0.710)
75 4* O1)00 (0 710) 0000 () 710) 1000 (0 710) 0 000(0.710) 0.000 (0.710) ™=
Mean 4.994 (1.349)  4.571 (1.241) 2.676 (1434) 0.036 (0.725)

J

CD value for>uraies - " 214, uccki 0 770. niicraction 1540
Results

The details on the phenological events observed on all the four selected varieties are presented in
Table 6

In the early variety, Anakkayam-1, Hushing started during Sep 1" week and completed
by 4 11week of September Panicle initiation was duiing | 'week of Oelobei and 100 % fltftvering
was completed by November |' week Nut forniation .marled during November 2' 1week and
harvesting was completed by February 2nl week In the variety Madakknthara-1 flushing duration
was comparatively longer than in Anakkayam-1 and completed in October I" week, in both the
varieties bud break and flushing started in the same period Nut formation and harvest phase iIn

Madakkailiana-1 was Irom Nov ember 4 I< February 4 week In the mitl-season variety Kanaka,

flushing phase was from October | ' to October V1week and was for a short period as compared
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Fig. 2 TMB population and infestation in 4 varieties (2005-06)

8.097
6.749
4571
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to Madakkathara-l Panicle initiation and flowering lasted from October 3,J to November 4lh
week Nut formation and harvest was from December 2n] to April 12 week. In the late variety,

Madakkathara-2, flushing, flowering and harvest was very late recording 100 per cent flushing in

December | 1week: 100 per cent flowering January 3n)week and last harvest by April (Table. 6 )

*

Table 5. Shoot, panicle and nut infestation on different varieties

Varieties TMB mean no. Mean Percentage
Shoot Panicle Nut mean
Anakkavam-1 0.447 (0.855) 5.998 (1.507) 1.797 (1.045) 4.994 (1.349) 4.263
Madakkathara-1 0.446 (0.847) 3.914 (1 163) 6.749 (1.660) 4571 (1.241) 5.078
8 097 (1.772)
Kanaka 0 149 (0 770) 1.194 (0.874) 2676 (1 134) 3.989
Madakkathara-2 0 284 (0 822) 4 418 (1.306) 9.696 (2.002)  0.036 (0.725) 4.717

Table 6. Phenological phases in different varieties Age: 14 years, Year: 2005- 2006

Duration in different varieties

Phenological events Anakkayam-1  Madakkathara-l Kanaka Madakkathara-2

Bud break 24/8/05 24/8/05 26/09/05 14/11/05

Flushing 06/09/05 to 06/09/05 to 03710705 to 14/11/05 to
26/09/05 03/10/05 17/10/05 05/12/05

Panicle Initiation to 03/10/05 to 10/10/05 to 17/10/05 to  26/12/05 to

Flowering 02/1 1/05 07/11/05 28/1 1/05 23/01/06

Nut formation to Last 14/1 1/05 to 28/11/05 to 12/12/05 to 16/01/06 to

harvest 10/02/06 26/02/06 02/04/06 18/04/06

Off season flushing 06/02/06 06/03/06 18/04/00

Expt. 3. Weather data at the CRS, Madakkathara (2005-06)
Weekly data on the weather parameters viz maximum temperature, minimum
temperature forenoon relative humidity, afternoon relative humidity, sunshine hours, rainy days

and rainfall amount (mm) recorded at the CRS, Madakkathara are presented in table 7



Table 7. Mean weekly weather data from September 2005 to July 2006 at Madakkathara

=
SUTmw

0 © > o> 2 wW=n 2>« © ™o o ~ ™0

<> <

| f

N

Std.
week Temp
36 24 97
37 25 47
38 25 87
39 25 91
40 26 04
41 26 00
42 26.21
43 26.29
44 25 96
45 26 86
46 25 31
47 25 51
48 26 60
49 26 40
50 20 84
51 25 64
52 25 36
1 26 69
2 27 71
3 26 83
4 26 o0
S 27-4
§ 27 84
7 26 31
8 27 24
9 26 39
10 27 29
11 26 52
12 27 52
13 27 8
14 28 01
15 28 30
16 27 62
17 27 66
18 27 54
19 28 26
20 27 41
21 26 73
22 25 10
23 27 11
24 7 38
25 26 7
26 25 91
217 26 87
28 25 92
29 2r, 54

Temperature
Min.
23 77
23.54
22.83
22.40
22.53
22 86
22.77
23.77
23.43
23.46
21 67
21 91
22 73
22 00
24 29
20 86
19.97
22 50 1
23 89
21 14
19 63
22 96
21 37
19 86
20 73
22 36
21 93
22 17

Max
27.16
29.20
30.17

31.11
31.37
30.91
31.40
30.69
30.47
31.64
3106
29.71
31.93
32 09
30 54
32 51
3121
31.60
72 36
34 17
33 53
33 13
14 17
35 14
36 44
75 07
34.87
34 60
35 29
34 73
33 1,7
34 36
37 70
72 26
77 11
34 1i
12 7
29 94
25 31
24 "
2367
23 69
21 17
21 «\
23 33
21 51

Relative Humidity

Rel Hum.
99.00
9129
94.71
92 14
92.57
94.86
93.14
93.86
94 29
88.43
89.86
85 14
84 29
83.43
79 86
85 29
73.43
70.29
69 43
71.14
73.57
56 57
52.00
67 47
71.86
72 76
70.76
63 50
64.97
71 36
80 86
80.21
75.14
76 tin

74,93
72 79
74 T/
82 91
86 50
84 07
80 57
86 43
89 (17
84 50

H 1
859 |

14

Min
96.71
88.86
82.71
75.57
74.57
79.00
75.00
77.43
76.43
70.29
65.57
68 71
61.14
57.57
64.14
58.71
48.57
52.29
50 86
40 29
40 29
39.71
31.14
31.57
22 57
45 71
54 00
42 43
44 86
53 71
71 00
74.43
59.71
60 43
59 H(,
56 14
60 DU
72 43

90 00
91 I11)

93 14
95 29

93.00
94 41
95\ 13
94 57

Max
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
98.43
99.14
99.57
92.43
100.00
95.71
89.57
93.57
98.71
96.43
76.00
83 no
92 41
100.00
92.86
86.71
84 57
85.00
89 00
90.71
86.00
90.57
91.57
90.00
89 43
89 S7
-11 43

8 1HD
=14

68 00
77 57

85 11
74 S7

Brightness

0.18
0.24
0.30
0.34
1.42
0.26
0.29
2.50
1.41
2.51
0.33
0.27
1.75
0.39
0.38
1.48
0.40
0.39
1.75
0.39
0.40
0.40
1.77
0.41
0.40
6.66
8.29
8 29
7.13
7.27
7.37
7 11
7.51
5.80
7 M
x 00
560
5.94
136
3.66
8 01
D1
D 74

2 46
2 27

Mft"

Rain
fall
30.76
17.06
9.80
0.31
8.29
9.10
2.76
4.94
0.56
0.59
0.91
(1.00
0.00
0.11
0.34
0.00
0 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2 86
514
0.00
0 00
540
0 00
363
4 51
189
2 1
0 00
12 11
34 59
49 53
6.69
10 09
U 20
29 91
15 40
27 03
1111

Wind
Speed
3.61
3.64
3.77
3.36
3.07
2.83
2.96
2.90
2.66
4.06
3.89
7.67
4.90
4.97
8.39
3.29
8.30
9.73
9.71
6.56
6.80
11.44
10 16
5.37
5.04
3.99
389
3.97
4.01
3.77
1 54
3.77
171
119
344
3.33
381

3 51
479

371
4.00
4.43
| 7]
5 14
1 86
3 57

Rainv
days

7

O O OO0 oo r © O w N wWwWE o DM

o

0.00
0.00
0.00
0.00
0.00
0.00
0.00
100
100
0.00
0.00
100
0 00
1.00
1.00
| oo
100
0 00
3 00
7.0(1
7 DO
s 00

4 00
S00

700
700
7 Ol

718



During September to November (Post monsoon), the minimum temperature-ranged from 21.67 0
C to 23 77 1C and minimum relative humidity ranged from 61 14% to 96.71%. During winter
season (December to February) rainfall was not received; minimum temperature varied from
19 63 to 24 29 and minimum relative humidity varied from 22.57 to 64.14 %. During summer
months fMarch to May, 2006), the weather was normal with scattered rain in March- April and

pre-monsoon rain in May (Table 7).

YOUNG TREES
Expt 4. Tea mosquito population and damage on young cashew trees
Observations were recorded on TMB population and damage on young trees at the age
of six years which were available at the CRS, Madakkathara. Altogether 20 trees were observed
at weekly intervals and recorded TMB population and damage. The technical programme

followed was the same as that of mature trees.

Results
TMB population

TMB population was present almost all throughout the year This was due to the
frequent flushing nature of the young trees. Population build up of TMB started from the 2n]
week of September at a low density (0 100) A significantly high population was observed from
November 2rd week (2 5) onwards and reached a peak of 3.9 during the 4thweek of November
and continued up to January 1! week Population was absent during the month of April, because
of the non availability of the succulent Hushes Population build up again started coinciding with
the emergence of pre-monsoon flushes during May and June and recorded a mean population of

135 during June 4 hweek (Table H-*

Damage intensity

On young trees the shoot damage was observed throughout the year, except during the
2rd week of September, 2nd, 3rl and 4lh weeks of April Highest shoot damage of 2153 % was
during 3rd week of November This is due to the high population oT TMB both in the previous
week (November 2nd week) and the current week (November 3rd week) with mean population
of 2 5 and 2 05 respectively Highest shoot damage was also observed during the offseason, In

the |' week of April (33 23%) followed hy June | 1week (24 80 %) (fable 8) Panicle damage



Table 8. TMB population and infestation on young trees (2005-06) Mean of 20 trees

SUL
Week

36
37
38
39
40
41
42

43
44
45
46
47
48
49
50
ol
52

10
11
12
11
14
15
16

Months

2005 SepL I
2

3rJ
4n

Oct-1st
2rad

4
Not-1*
2m
3'1
4]
Sy

Dec-1c
{Hl
31
e

2006 J.in-T
9
r
4%

Feb-1"
9o A
3d
4%

Mar-1”
12N«

41
57,

Apr-171

V1

TMB

0.000(0.710)
0 100 (0.761)
0.300 (0 844)
0.050(0.735)
0 050 (0 735)
0.100(0761)
0 600 (0 944)
0 200 (0 812)
0 900(1 017)
2500 (1.502)
2 050 (1484)
3900(1 878)
3550 (1 853)
3500(1 858)
2 750 (1 659)
2 200 (1 468)
3700(1.851)
2 200 (1 546)
0 000 (0 710)
0 000 (0 710)
0 200 (O780)
0 350 (0 870)
0 650 (0970)
0 700 (0 955)
0600 (0 962)
0 250 (0.810)
0 800 (0 964)
1050 (10 (7)
0 200 (0 804)
0 400 (0 80S)
0 600 (0 978)
0 000 (0 710)
0 000 (0 71(1)

Shoot

0.128 (0.762)
0.000(0.710)
1.125 (0.981)

m(]82]j(0.840) H

0.455 (0.829)
3.929 (1.340)
8 121(1.848)
5.539 (1.849)
9 958 (2.533)
18 328 (3.843)
21 532 (4 306)
13.316 (3.064)
11.682 (2.991)
6.369(2 345)
5.528 (2.070)
3.281 (1.725)
1486 (1 193)
1610(1 270)
1487(1 212)
1127 (1 124)
2 998(1 343)
3979(1.639)
12 017 (2 648)
10 359 (2 659)
16 878 (3 391)
20 405 (3.431)
12 207 (2 47])
10 269 (2 503)
7 487 (2 103)
12 929 (2 834)
33226 (4 576)
0 000 (0 710)

0 (lull (I ~]'1)
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Mean percentage
Panicle

0.000 (0.710)

0.000 (0.710)

0.000(0.710)

0.000 (0.710)

0.000 (0.710)
0.000(0.710)

0.000 (0.710)
3.889 (1.336)
0.000 (0.710)
39.328 (5.286)
54.132 (6.627)
77.314 (8.378)
73.270 (8.107)
67.451 (7.511)
66.972 (7.546)
50.446 (6 022)
41.125 (4.684)
39.615 (4 415)
23.846(2.977)
15.417 (2 296)
6.500 (1410)
1667 (0 965)
4 333 (1275)

5500 (1 302)
7 5011 (1 496)
3333 (1 084)
0 000 (0.710)
0 000 (0 710)
1667 (0 905)
0 000 (0 710)
0 000 (0 710)
0 000 (0 710)
0000 (0 710)

Nat

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)

| <i000 (0.710)

0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000 (0.710)
0.000(0 710)
0.000 (0 710)
0.000(0.710)
5.000(1.176)
(L 000 (0 71()
0.000 (0 710)
0 000 (0.710)
0 000(0 71(1)
0.000(0 710)
0 000 (0 710)
0 000 (0 710)
1 177 (0 919)
0 000 (0.710)
0 000 (0 710)
0 000 (0 710)
11 0(10 (0 710)
0 000 (I) 710)
0 000 (0 710)
0 000 (() 710)



17 4% 1).G0G (0.710) 0.000 (0.710) 0.000 (0.710) 0.000(0.710)
18 May-1“ 0 000 (0.710) 1.098(1.066) 0.000 (0.710) 0.000 (0.710)
19 2 0 600 (0.982) 19.494 (3.342) 0.000 (0.710) 0.000(0.710)
20 r 0.400(0 891) 13.818(2.644) 0.000 (0.710) 0.000 (0.710)
21 4o* 0.400 (0.891) 13.818 (2.644) 0.000 (0.710) 0.000 (0.710)
22 5* 0.150 (0.779) 13.594 (3.046) 0.000 (0.710) 0.000(0.710)
23 Jun-r 0.200 (0.804) 24.896 (4.316) 0.000 (0.710) 0.000 (0.710)
24 2 * 1.050 (1 114) 12.234 (2.693) 0.000 (0.710) 0.000 (0.710)
25 m agm m 1.300(1.151) 20.583 (3.334) 0.000(0.710) 0.000 (0.710)
26 H R H H 1.350(1.229) 21.000 (3.770) 0.000(0.710) 0.000 (0.710)

Mean m s 0928mm 9.289 13.565 0.144

CD 1.358 5.432 5.599 M| 0.970

started from the last week of October with a mean per cent damage of 3,889. More than 50 %
panicle damage was observed during November -December months Highest panicle damage
was during 4 h week of November (77.31 00) which coincided with high population of TMB
during this period Nut damage was very less Ilighest nut damage was only 5 0o during January

I’1week, followed by 1 17 % during March 1'week (Table 8-J" R'gj 3).

Damage Score of TMB infestation on young Trees

Highest shoot damage was observed during April 1°‘week followed by June 14 and last
week, November 3rl and December 3rd week with mean score damage of 0 625, 0 898, 0 936,
0668, and 0 612 respectively. Shoot damage persisted throughout the year except during the
2nd, 3rd and last weeks of April Panicle damage started during the 2rd week of November with a
mean score value of 1080 and reached a peak during 4th week of November and recorded a
mean score damage of 2 111 and persisted upto last week of January Nut damage was more or
less absent on young trees during the year 2005-06 Nut damage was observed only during 2rd

and 3rd weeks January with mean score damage of 0 2 (Table -n)

Enpt. 5. Assessment of population of ants in cashew ecosystem
Observation on population of ants was taken at weekly intervals from all the thiee
categories viz. early, middle and laic varieties In situ count of ant population present 111 each

quadrant (m ) was taken and presented as the mean no per quadrant/trce

17



Infestation

Mean %

Fig. 3 IMB population ad Infestation o young trees (2005-06), CRS, Madakkathara

January February March April
Standard weekB

May

June

[0

Mean No.



Results

The mean number of ants (all species) present per quadrant per tree, at weekly intervals
on different categories/varieties is presented in Table 10 Highest mean ant population
was recorded in the variety Madakkathra-1 (13.058), Followed by Madakkathara-2 (11.773).
Irrespective of varieties, high population of ants was recorded during April 2 and 3 weeks
with mean population of 28 813 and 24.875 respectively. In the variety Anakkayam-1, highest
ant population was observed during March 3 and April 3 weeks with a mean population of
23 25 In Madakkathara-1, highest ant population was during March 2rmd week (47.50) and in
Kanaka a high population was during 2nd week of April (31.00). In Madakkathara-2, April 4th

week and May la week recorded highest ant population (37.75 each).

Table 9: Damage score in young trees - 2005-06

Weeks Shoot mean score Panicle mean score Nut mean score
2005 Sep-1" 0 003 (0.711) 0.000(0.710) 0.000(0.710)
2rd 0.000 (0.710) 0.000 (0.710) 0.000 (0.710)
31 0 029 (0 728]j 0.000 (0.710) 0.000 (0.710)
4% 0 010 (O716) 0 000 (0.710) 0.000 (0.710)
Oct-1si 0 005 (0 713) 0.000(0 710) 0.000 (0.710)
2rd 0 086 (0 756) 0.000 (0 710) 0.000 (OflO)
r 0 111 (0 771) 0 000(0 710) 0.000 (0.710)
4 0 071 (0 754) 0.053 (0.741) 0.000 (0 710)
Nov-I” 0 215 (0 828) 0 000 (0.710) 0.000(0 710)
2rd 0 508 (0.982) 1.080 (1 191) 0 000 (0 710)
3r. 0 668 11059) 1.561 (1 367) 0 000 (0.710)
4" 0 474 (11 935) 2311(1 625) n 000 ((>710)
5th 0 335 (f) 801) 2 092(1 557) 0 bon (0.710)
Dec-1 ' o0 180 (O818) 1874 (1 471) 0 000 (0.710)
0 158 (0 805) 2 145(1 S5K) 0 000 (0 710)
7 0612 (0 896) 1290(1 254) 0 000 (0 710)
4 ) 041 (0 736) 0 940 (1 07'») 0.000(0.710)
21106 J;ln-11 0 022 M 723) 1301 (1 195) o non (0 710)
0.036 (0 711) 0 808 (1 011) 0 200 (0.797)
0 031 (0 729) 0 542 (0 913) 0 200(0 780)
0 073 (0 751) 0 113 () 765) 0 000 (0 710)
Feb-1” 0 067 (0 752) 0 000 (0 710) 0 000 (0.710)

Y]

0217(0 826)

0 020(0 722)

Il GO0 (0 710)



Table 10. Population of ants (mean no.) as influenced by different periods and varieties

Weeks

2005 Sep 1

2rd
Vv
4111

Oct-1st
M\E/’_

NN\-Ii
2*'

Anakkayam 1

6000 (2 107)

5250(2 338)
5250(2 318)
f. 000 t2 320)
1250 (1 257)
2 250 (1 M7)
2 2*50(1 594)
4 250 (1CF 1)
If. 000 f3 K7X)

0 750 (2 041)

Madakkathara-1

0000 (2 407)
4 500(2 104)
4 500(2 104)
0 000 (2 525)
X 750 (2 7X5)
3000 (1 8S})
3250 (1 890)
1250 (1 %4)
15 5110(3 X2.0)
7 250(2 051)

2.0

Kanaka

5000 (2 O(iO)
7 500 (2 7X0)
7 5H) (2 7X0)
X 250 (2 928)
10 250 (1 13X)
7 250 (2 570)
0000 2 299)
7 500 (2 503)
7 750 (2 840)

4 250(2 122)

Madukkutluira-2

4500(2 17X)
7 750 (2 770)
7 750 (2 770)
3250 ( | Xo-M
3000 (1 707)
7 250(2 576)
3500 (1 94 3
0 750 (2 512)

7 500 (2 760)
t 500 (I 990)

«

Mean

5.375(2.293)
6.250 (2.515)
6.250 (2.515)
5.875 (2.410)
5.813 (2.222)
4.938 (2.160)
3.750 (1.933)
5.688 (2.251)
11.688 (3.326)
5.438 (1353)



4m
5th
Dec-1*

3«

4ll
2006 Jan-1“

2m
r

Feb-1u
2“
3r]

Mar-1”
2N |
3“
4U
mjjff"
Apr-fl
2rd

M.iv-1"
2,d
3“
41"
5lll

Jun-1"'
2“
3n

Mean

CD value f»/r varietiei 0 287, week*

5 750(2.439)
3 750 (2.042)

2.500 (1673J
5.250(2 271)

13 250(3.488)
0 750 < 055)
1500(1.246)
1.500(1.279)
5 750 (2 055)
3.750(1.972)
2 250 (1 554)
1.250 (1.190)
6 000 (2.408)
6.000(2 310)
9.250(2 921)
16.500(3.835)
9750 0 144)
27 250 (4 320)
8 750(2 954)
16 ooo (4 027)
9 000 (1 026)
lo 230 (4 005)
23 2.50 (4 723)
2 750 (1 651)
2 000 (1 481)
7 500 (2 7/,4)
10 Q0O (3 161)
f. 500 (2 600)
10 750(3 111,
5 750(2 340)
6 750 (2 67] ,
6 250 (2 527)
Jooo (2 060)
7.1 HD(2.489,

4 750 (2.241)
3.500(1.980)
3.500 (1.968)
6.750(2.319)
4 250(2.101)
7.250 (2.676)
3.250 (1.742)
8.250 (2.680)
5.000 (1.966)
3.500 (1.916)
14 000(3 213)
12 750(2.619)
18 750 (3.475,
2.750(1.677)
15 250(3.135)
17.000 (3.574)
47.500 (6.387)
19 500 (3.773)
36 750 (5 7M)
26 500 (4 734)
13 750(3.451)
35 750(5.844)
29 750 (5.446)
25 250 (4 668)
11 000 (3.291)
13.250 (3.596)
33 600 (5 7KD)
15 750 (3 539)
9 000 (1 076)
16 250 (4.071)
8 500 (2 879)
19 000(4 381)
7 500(2 777)
1J.058 (J. 187)

0 ‘MO. Interaction -

14.250(3.579)
5.250 (2.332)
8.000 (2.661)
8.250 (2.480)
8.500 (2.543)
2.750(1.755)
1.000(1.127)
7.000 (2.309)
7.750 (2.579)
5.500 (2.105)
13.000 (3.093)
11.750 (3.409)
13.500 (3.593)
14 250 (3.417)
5.000 (2.241)
18.500(4.094)
9.000(2.827)
12.750 (3.554)
8.750 (2 954)
7 000 (2.606)
28 000(4 811)
31 000 (4 389)
21 250 (4 592)
15.500 (3 849)
10 000 (3.010)
16 2511 (3.967)
8 751) (4 004)
17 500 (4 Oil)
14 250 [4 X|5,
14 256 (4 786)
12 500 (3 457)
9 750 (1 If,8)
12 500 (3 448)
10.802 (3,038)

| H70

7.250 (2.770)
6.250 (2.428)
6.750(2.491)
1.750(1.375)
1.250(1.190)
1.500 (1.403)
5.500 (2.384)

m1.500 (2]pl)

3.000 (1.649)
4.500 (2.114)
7.500 (2.636)
5.250 (2.072)
7.250 (2.494)
10.000 (2.838)
11,750 (3.071)
27.500 (5.008)
22.000 (4.721)
12.500(3.362)
4.500(2.143)
24.1)00 (3 490)
23.000 (4 634)
32.250 (5.702)
25.250 (4 688)
35.750(5.541)
35 751) (5 541)
27 000 (5 015)
22 000 (4 129)
14 000 (3 782)
9 750 (3 105)
14 500 (3 859)
15 son (4 919)
12 500(3 548)

9 750 (3 002)
11.773 (3.054)

8.000 (2.575)
4.668 (2.196)
5.188(2.198)
5.500 (2.111)
6.813 (2.330)
3.063 (1.722)
2.813 (1.624)
5.313 (2.100)
5.375 (2.062)
4.313 (2.027)
9.188 (2.624)
7.750 (2.323)
11.375 (2.992)
8.250 (2.561)
10.313(1842)
19.875(4.128)
22.063 (4.270)
17.000 (3.752)
14.688 (3.446)
18.375 (3.714)
18.438 (3.980)
28.813 (4.985)
24.875 (4.862)
19.813 (3.932)
14.688 (3.331)
16.000 (3.836)
18.438 (4.018)
13.438 (3.483)
10.938 (3.327)
12.688 (3.540)
10.813 (3.236)
11.875 (3.404)
8.438 (2.819,



Common ants in Cashew ecosystem

Polyrhachis rasteUata

Un Identified

Unidentified

Camponotns partus Unidentified



E-xpt 6. Diversity and abundance of Spiders on cashew trees at Madakkathara

Spiders were collected from cashew fields by following the direct observation/hand
picking method Wide mouth test tubes or polythene bags were used to capture the spiders. The
collected specimens were preserved in diluted isopropyl alcohol. Collection was made only
from the cashew trees. The spiders collected were identified up to genus/ species level and the
list of spider fauna observed at CRS, Madakkathara is presented in Table 11.

The mean number of spiders (all species) present per quadrant per tree, at weekly
intervals on different varieties is presented in Table 1% ; II—\I/Iiphest mean spider
population was recorded in the variety Madakkathra-2 (2.081), followed by Kanaka (1.884).
High population of spiders was recorded during December 4lh and September Id weeks with
mean no of 5 125 and 5.00 respectively. In Anakkayam-1, highest spider population was during
January f week (5 00) In Madakkathara-1, highest spider population was during November 2d
week (6 50) The variety Kanaka, recorded a high population of spiders during 1 week of

September (7 25) and in Madakkathara-2, it was during November 11week (6.75).

Table Il: List of spiders identified at CRS, Madakkathara

SI. No. Occurrence/status

Species
1. Family: Salticidae

1 Phidippus patch Common
2 Blanor ;p Rare
3 Hyllu.i thacanthc.s Very common
4 Hyllus sp Common
5 Phintella vitlata Very common
6 Plcxippuspaykully Verv common
7 Plexippus pctersi ... . Common
[ 8 Phene sp _ Rare
19 Telamonutdimidiafa Common
10 Telamnnm elagans Common
11 Sallitiii renjithus Rare
| 12 Myrmarachnc Sp 1 Common
13 Myrmarachne Sp 2 Common
2. Family: Argiopidae
h 14 ('yrtnrarhnc <p Rare
15 Neastana mmphi Verv rare
16 ('yrtophnra citricnla Common
17 Argiope anasuja Common
18 (tasleracantha germinata Common
19 Araneus Sp Rare
20 Argyradts Sp Common
"1 Erwwixla Sp Rare
[22 (yclasa Sp Rare



Spiders In the Cashew ecosystem
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Spiders in the Cashew ecosystem

Hyllua sp.



Spiders feeding on tea mosquito bog

, 3 1

Myrmarachne ftp.



23 Leucauge decorata Common
3. Family: Lycosidae ! ri€s = i " m
24 Lycosa pseudoannulata Rare
25 Pardosa sumatrana Rare
26 Lycosa sp. Rare
4. Family: Tetragnathidae
27 Nephilia maculala Rare
28 Tetragnatha mandibulaia Very rare
5. Family: Oxyopidae
29 Oxyopes sunandae Common
30 Oxyopes swetha Common
6. Family: Uloboridae
31 Uloborus sp. Very common
7. Family: Sparassidae
32 Olios milleti Vcrv rare
8. Family: Lysomanidae
33 Lysomanes ludhianensis Common
9. Family Therididae
34 Chrysso Sp. Very rare
35 Thendion Sp Rare

Table 12. population of spiders (mean no./quadrant/trec/) in different varieties

Weeks Anakka \am 1 Madakkathara-| Kanaka Madakkathara-2 Mean
2005 Sep-1" 3 750(2.059) 3.750 (2.059) 7 250 (2 729) 5.250 (2.369) 5.000 (2.304)
2rd 4500 11 228) 5.250(2.376) 4 000 (2 115) 4.250 (2.150) 4.500 (1217)
7 4 500(2 228) 5 250 (2 376) 4.000 (2 115) 4 250 (2 150) 4.500 (1217)
4 1.750(1 435) 4 000 (2.103) 5 500(2.383) 3.250(1.891) 3.625 (1.953)
Oct-1st 1000 11 225) 2.750(1.762) 0.750 (1 095) 4 500 (2.233) 2.250 (1.579)
2rd 1500 (1 403) 2 750(1.705) 2.250 (1.610) 2 250 (1 (.10) 2.188 (1.582)
31y 3250 (1 891) 3 750 (2.036) 2.000(1.507) 4.500 (2 197) 3.375 (1.908)
4 2.000(1 405) 2 000(1.465) 4 000 (2.087) 3.500 ()1 980 2.875 (1.749)
Nov-1" 3.750 (1 907) 3 750(1 907) 4 750 (2.284) (. 750 (2 679) 4.750 (1194)
¥ 3000 (1818) 6 500 (2 101) 1500(1 24(») 4 750 (2 273) 3.938 (1.910)
It 4 500 (2 080) 3500(1 726) 3 750 (1 976) 5000 (2 340) 4.188 (1031)
4% 2 500 (1 700) 2 500(1 700) 1500 (1 1(h) 3.000 (1 835) 2.375 (1.659)
3«,” m 3 500(1 958) 2500(1 700) 0 soo (0 966) 1 500 (1.363) 2.000 (1497)
Dec-1 3250 (1 812) 1 500 (1.289) 0 750(1 055) 0 500 (0.96(5) 1,500(1.281)
2rd 3250 (1 891) 1750 (1 475) 1500 (1 3Kf.) 2000(1 465) 2.125 (1.554)
3rd 1 500 (1.40.1) 2 750 (1 772) 4000(2 115) 1500 (1 346) 2.438 (1.659)
d 1 000 (I 184) 4 500(1 862) 13 750 (3 151) 1250 (1 274) 5.125 (1.868)
2006 Jan-1" 5000 (2 340) 2 750(1 789) 32502 (1 907) 2 750(1 755) 3.438 (1.948)
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4“

Feb-1K
2nd

4
Mar-1*
9s
3
4
om
Apr-1*1

o

3ra

4th
May-1*4

203

5th

Jun-1*1
2“
3«
4“

Mean

1.250 (1.274)
1.500 (1-319)
1.250 (1.257)
0.500 (0.966)
0.500 (0.926)
0.250 (0.837)
0.500 (0.966)
1.500(1.346)
0.250 (0.837)
1.000(1.127)
0.000 (0.707)
0.000 (0.707)
0.250 (0.837)
1.000(1.184)
0.750(1.055)
0.500(0.966)
0.750(1.095)
0.500 (0 966)
0.250(0.837)
0.250 (0.837)
0.500 (0.966)
0.500 (0.966)
0.250 (0.837)
0.000 (0.707)
0 250 (0.837)
1.576 (1.311)

CD value for varieties - 0.103,

weeks - 0.336,

1.750(1 409)
1.500 (1.319)
1.000(1 184)
2.000(1.507)
0.250 (0.837)
0.500 (0.926)
0.000 (0.707)
0.000 (0.707)
0.250 (0.837)

0.500 (0.966)
0.000 (0.707)

0.000 (0.707)
1.000(1.127)
0 000 (0 707)
0.500 (0.926)
1750 (1 475)
1.000 (1.184)
0.750(1 095)
1.500 (1.279)
1.500(1.346)
1750 (1 475)
0.750 (1.095)
0 500 (0 926)
0 000 (0 707)
0 750(1 055)
1.884 ft.386)

1.750(1.435)
1250(1.274)
1.250(1.274)
1.500 (1.403)
0.250 (0.837)
0.500 (0.966)
0.250 (0.837)
0.750 (1.055)
0.000 (0.707)
0.500 (0.966)
0.000 (0.707)
0.000 (0.707)
0.250 (0.837)
0.000 (0.707)
0.250 (0.837)
0.250 (0.837)
0.750(1.055)
0.250 (0.837)
1.000 (1.144)
1.500 (1.403)
0.250 (0.837)
0.250 (0.837)
0.500 (0.966)
0.000 (0.707)
0.000 (0.707)
1.820 (1.326)

interaction -0.672

1.250 (1.257)
3.250 (1.827)
3.000(1.807)
2.500 (1.709)
1.000 (1.127)
1.750 (K418)
1.750 (1.375)
1.750 (1.435)
0.000 (0.707)
0.500 (0.926)
0.000 (0.707)
2.000 (1.259)
0.750 (1.055)
0.500 (0.926)
1.750 (1.475)
0.750 (1.095)
0.750 (1.095)
1.000(1127)
0.250 (0.837)
-0.500 (0.966)
0.750 (1.095)
1.000(1.127)
1.750 (1.418)
0.000 (0.707)
0.250 (0.837)
2.081 (1.470)

1.500 (1.344)
1.875 (1.435)
1.625 (1.380)
1.625 (1.396)
0.500 (0.932)
0.750 (1.037)
0.625 (0.971)
1.000 (1.136)
0.125 (0.772)
0.625 (0.996)
0.000 (0.707)
0.500 (0.845)
0,563 (0.964)
0.375(0.881)
0.813 (1.073)
0.813(1.093)
0.813 (1.108)
0.625(1.006)
0.750 (1.024)
0.938 (1.138)
0.813 (1.093)
0.625 (1.006)
0.750 (1.037)
0.000 (0.707)
0.313 (0.859)

TMB population and infestation on young plants during olTseason (Exlensity studies)

The extensity of TMB infestation on young plants was observed during the off season

starting from May 2005 All the irer™ m the scion bank and MI.T were surveyed at monlhls

intervals and recorded the no of tree, which have pul forth new flushes, no of trees showing

TMB infestation and the no of fMB present on the infested trees The percentage was

estimated for the extent of flushing and infestation and the results are presented in Tig 4
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Regional Agricultural Research Station, Pilicode
Annual Report of the ICAR ad hoc project j

FOREWARNING TEA MOSQUITO BUG IN CASHEW

The project was implemented at the Regional Agricultural Research Station, Pilicode as
one of the sub centers The experiments as per the technical programme were implemented

during the period 2005-06.

Expt 1: Seasonal occurrence of TMB population and damage

From the trees available at the Regional Agricultural Research Station, the
following varieties were selected to represent three categories asearly, mid and late season

varieties. Observations were taken up as per the technical programme given for other centers.

Early- Anakkayam 1(Age 15 years) and Madakkathara 1 (6 years)
Mid- Kanaka (Age 12 years)

Late- Madakkathara 2 (Age. 9 years)

No. of trees 4 /variety except Anakkayam-1(3 nos)

Results
TMB population

The data on seasonal variations of TMB populationﬁ}r\ivgeilily Intervals during the period
from September 2005 to May 2006 are presented in table I"TMB population was present on all
the varieties at a moderate to high intensity throughout the period of study However, the
populations was highest in the variety Madakkathara -1 with a mean of 23.50 during December
1* week The occurrence of TMB population started from the first week of October with a mean
population of 10 50 and continued up to the last week of May with a mean population of 125

In the variety Anakkayam-1. the TMB population started during October 1st week with a
mean of 0 13 and reached its peak during December 2I1week (14 00) and continued up to 3u
week of April with a mean no of 2 33 The variety Kanaka recorded a highest TMB population
of 20 50 during December 4 hweek TMB population started from the f’ week of October with
4 75 and continued up to the end of April In Madakkathara 2. peak TMB population of 19 75

was recorded during December 2r) week The TMB population was present from the 2™"1week of

October to 3r week of May



Date
05/9/2005

13/9/2005
23/9/2005
30/9/2005
7/10/2005
14/10/05
21/10/05
31/10/05
4/11/2005
11/11/2005
18/11/05
25/11/05
6/12/2005
15/12/05
23/12/05
30/12/05
6/1/2006
13/01/06
20/01/06
27/01/06
3//2/06
10/2/2006
17/02/06
24/02/06
1/3/2006
8/3/2006
15/3/06
22/3/06
29/3/06
5/4/06
12/4/06
20/4/06
28/4/06
6/5/06
15/5/06
22/5/06
30/5/06
Mean

Tablel. Seasonal occurrence of TMB on different varieties

Ank-ISIH

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.33(0.91)
4.33(2.20)
4 67(2.27)
3.00(1.87)
4.67(2.27)
4.67(2 27)
4.67(2.27)
5.00(2.35)
10 67(3 34)
14.00(3.81)
12 00(3.54)
9.00(3.08)
7.00(2 74)
4 67(2.27)
5 67(2 48)
4 13(2 20)
3 67(2 04)
0 33(0 91)
0 33(0 91)
0 00(0,71)
2.33(1 68)
2 67(1 78)
2 33(1 68)
3 67(2 04)
2.00(1.58)
4 33(2 20)
2.00(1 58)
2 33(1.68)
0 00(0.71)
0 00(0.71)
0 00(0.72)
0 00(0.71)
0.00(0 71)

3.37(1.97)

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
10.50(3.32)
14.50(3.87)
13.50(3.74)
15.00(3.94)
15.00(3.94)
14.25(3.84)
14.50(3.87)
14.00(3.81)
23.50(4.90)
21.00(4.64)
19.75(4.50)
23.00(4.85)
20.75(4.61)
20.50(4.58)
19.50(4.47)
15.25(3.97)
11.00(3.39)
13.75(3.77)
15.75(4.03)
9 50(3.16)
8 75(3.04)
8 00(2.92)
7 75(2.87)
8 75(3,04)
11.75(3 50)
6 75(2,69)
4 75(2 29)
7 25(2 78)
5 25(2 40)
6.00(2.55)
5.25(2 40)
2.25(1.66)
1 25(1.32)
11.03(3.40)

Mean No. of TMB in various varieties
Mdk-1

Kanaka

_ 6.60(2.66)

2%

0(0.71)
0(0.71)
0(0.71)
0(0.71)
4.75(2.29)
4(2.12)
9.5(3.16)
7.25(2.78)
3.25(1.94)
8.25(2.96)
6.5(2.65)
6.25(2.60)
16.25(4.09)
17.75(4.27)
18.5(4.36)
20.5(4.58)
17.5(4.24)
18(4.30)
14.25(3.84)
13.75(3.77)
8.5(3.00)
7(2.74)
16.25(4.09)
9.5(3.16)
1.75(1.50)
1(1.22)
2 75(1.80)
2 25(1.66)
3 25(1 94)
2.5(1 73)
1 25(1.32)
1(1.22)
1(1.22)
0(0.71)
0(0.71)
0(0.71)
0(0.71)

Mtlk-2

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
3.25(1.94)
5.50(2.45)
5.50(2.45)
5.75(2.50)
5.50(2.45)
7.00(2.74)
7.75(2.87)
16.75(4.15)
19.75(4.50)
16.50(4.17)
16.25(4.09)
11.50(3.46)
10.75(3.35)
10.75(3.35)
7.75(2.87)
6.50(2.65)
4.75(2.29)
5.25(2 40)
4.00(2 12)
0.00(2 55)
7.25(2.78)
8 00(2.92)
6 75(2 69)
5 00(2.35)
4 75(2.29)
5.75(2 50)
3.75(2.06)
3.75(2 06)
3 50(2 00)
0.75(1.12)
0.75(1.12)
0.00(0.71)
6.13(2.57)

Mean

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
3.90(2.10)
6.52(2.65)
8.29(2.97)
7.69(2.86)
7.17(2.77)
8.17(2.94)
8.17(2.94)
8.25(2.96)
16.79(4.16)
18.13(4.32)
16.69(4.15)
17.19(4.21)
14.19(3.83)
13.48(3.74)
12.54(3.61)
10.27(3.28)
7.42(2.81)
6.46(2.64)
9.40(3.15)
5.75(2.50)
4.71(2.28)
4.73(2 29)
5.21(2.39)
5.36(2.42)
5.50(2.45)
4.58(2.25)
3.44(1 98)
3.58(2.02)
2.50(1.73)
2.38(1 70)
1.50(1 41)
0.75(1 12)
0.31(0 9(1)
6.78(2.70)
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Irrespective of periods the overall TMB population was highest in the variety

Madakkathara -1(11.03) and lowest (3.37) in Anakkayam-1.

TMB damage intensity

Shoot infestation
The mean per cent infestation on shoots in different varieties is presented in Table 2.
TMB infestation started very early and the intensity of infestation was > 50% from the first

week of December. High infestation persisted till the end of April. In Anakkayam-1, the shoot
infestation started during the 2rd week of October with 25.07 % and continued up to the last
week of April (20.89 %) and recorded a peak shoot infestation of 63.83 % during January 3"
week. In Madakkathara-1, a peak shoot infestation was during January 2rdweek (86.23 %) and
the shoot infestation was continued from October | week to the end of May with mean
Infestation ranging from 30.45 to 86.23 %.

The variety Kanaka recorded a peak shoot infestation of 70.29 % during 2rd week of
January. Higher shoot infestations were recorded during 2rd week of December to 2rd week of
February In Kanaka, the shoot infestation was comparatively low during the flushing period. In
Madakkathara-2 the infestation started in the 3' week of October with a mean infestation of
28.70 % and reached the highest during the 2rd week of January 2006 (60.94 %).

Irrespective of varieties, the maximum shoot infestation was recorded January 2nd week

(67.96 %). Among the varieties .Shoot infestation was highest in Madakkathara-1 (Table 2).

Panicle infestation

In Anakkayam-1. the peak panicle infestation was 67.29 % during November 2nd week
High panicle infestation was also observed from 3rd week of November to the end of January
2006. In Madakkathara-1 the peak panicle infestation of 83.75 % was during V' week of
February 2006 In the variety Kanaka, peak panicle infestation was during December 2rd week
(69 79%) The variety Madakkathara-2 recorded a peak panicle infestation during March 3d
week (67 625 %) Irrespective of varieties, highest panicle infestation was recorded during
December 2r" week with a mean infestation of 64.28 % and the infestation was noticed from
October 1l week to April 1l week Among the four varieties highest panicle infestation was in

Madakkathara-1 (3118 %) Lowest panicle infestation was in Anakkayam-1 (Table 3)

31



Date
5/9/2005
13/9/2005
23/9/2005
30/9/2005
f 7/10/2005
14/10/05
21/10/05
31/10/05
4/11/2005
11/11/2005
18/11/05
25/11/05
6/12/2005
15/12/05
23/12/05
30/12/05
6/1/2006
13/01/06
20/01/06
127/01/06
3//2/06
10/2/06
17/02/06
24/02/06
1/3/2006
8/3/2006
15/3/06
22/3/06
29/3/06
5/4/06
12/4/06
20/4/06
28/4/06
6/5/06
15/5/06
22/5/06
30/5/06
Mean

Auk-1
0 00(0.71)
0.00(0.71)
0.00(0.71)
0 00(0 71)
0.00(0.71)
25.07(5.06)
31.71(5.68)
31.05(5.62)
44.89(6.74)
36.58(6.09)
57.25(7.60)
50.56(7 15)
59 25(7.73)
61.28(7 86)
57.19(7 60)
56.24(7 53)
51.92(7 24)
54 36(7.41)
63 83(8 02)
37 42(6.16)
33.12(5.80)
34 61(5 93)
36 84(6.11)
31 61(5 67)
32 61(5 75)
24.70(5.02)
51 15(7 19;
31 26(5 64)
23 81(4.93)
27 58(5 30)
17.04(4.19)
16 57(4.13)
20 89(4 62)
0 00(0.71)
0 00(0 71)
0,00(0.71)
0 00(0 71)

29.74(5,50)

Mdk-1
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
53.41(7.34)
69.94(8.39)
71.76(8.50)
57.65(7.63)
68.08(8.28)
62.75(7.95)
67.55(8.25)
73.88(8.62)
70.12(8.40)
75.92(8.74)
70.03(8.40)
72.45(8.54)
76.19(8.76)
86.23(9.31)
83.03(9.14)
84.50(9.22)
72.38(8.54)
71.76(8 50)
58.48(7.68)
70 76(8.44)
38.43(6.24)
39.21(6.30)
39 42(6.32)
43 45(6.63)
34 32(5.90)
3176(5 68)
30 45(5 56)
41.31(6 47)
34.96(5.95)
15 59(6.01)
18 89(6 28)
16 19(6.06)
36.04(6.04)

51.27(7.20)

Kanaka
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
10.26(3.28)
10.51(3.32)
15.85(4.04)
19.63(4.49)
27.27(5.27)
27.8(5.32)
21.36(4.68)
26.04(5.15)
49.86(7.10)
60.78(7.83)
55.33(7.47
58.95(7.71)
63.13(7.98)
70.29(8.41)
58 14(7.66)
54.42(7.41)
54.57(7.42)
58 19(7.66)
46.21(6.83)
36.26(6.06)
14 22(3.84)
12 83(3.65)
16.38(4.11)
10.83(3 37)
16.79(4 16)
14 24(3.84)
16,91(4 17)
18 18(4 32)
18 21(4 33)
8 32(2 97)

0(0.71)

0(0.71)

0(0.71)
26.26(5,17)

Table 2. Shoot infestation on different varieties (Mean percentage)

Mdk-2
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
28.70(5.40)
33.23(5.81)
38.97(6.28)
49.42(7.07)
48.77(7.02)
38.80(6.27)
49.86(7.10)
59.04(7.72)
51.08(7.18)
55.95(7.51)
49.84(7.10)
60.94(7.84)
60.52(7.81)
59.18(7.73)
48.32(6.99)
44 21(6.69)
60.70(7.82)
47.61(6 94)
43.58(6 64)
29.68(5 49)
48 31(6.99)
42.36(6.55)
39 33(6 3|)
42 66(6 57)
39 26(6 31)
39 88(6 35)
41 22(6 46)
44.13(6 68)
43 62(6 64)
42 98(6.59)
31 80(5 68)

38.21(6.26)

Mean
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
15.92(4.05)
26.38(5.18)
37.01(6.12)
35.39(5.99)
44.80(6.73)
44.14(6.68)
48.73(7.02)
47.32(6.92)
57.27(7.60)
64.26(8.05)
58.41(7.68)
60.90(7.84)
60.27(7.80)
67.96(8.27)
66.38(8.18)
58.88(7.71)
52.10(7.25)
52.19(7 26)
50.56(7 15)
46.56(6 86)
32.21(5.72)
26.61(5 21)
38.82(6.27)
31.98(5 70)
28.56(5 39)
29.06(5 44)
25.92(5 14)
28.99(5 43)
28.82(5 41)
22.01(4 74)
20.63(4 60)
19.79(4 50)
16.96(4 1S)

40.84(6.43)



Date
5/9/2005
13/9/2005
23/9/2005

307972005
7/10/2005

14/10/05
21/10/05
31/10/05
4/11/05
11/11/05
18/11/05
25/11/05
6/12/05
15/12/05
23/12/05
30712705
6/1/2006
13/01/06
20/01/06
27/01/06
3//2/06
10/2/06

17/02/06
24/02/06
1/3/06
8/3/06
15/3/06
22/3/06
29/3/06
5/4/06
12/4/06
20/4/06
28/4/06
6/5/06
15/5/06
22/5/06
30/5/06
Mean

Ank-1
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0 00(0.71)
0.00(0.71)
0.00(0.71)
47.29(6.91)
58.10(7.66)
O729(8.23)
56 61(7.56)
60.06(7.78)
48.82(7.02)
58.41(7.68)
56.94(7 58)
55.98(7.52)
57 19(7.60)
49 37(7.06)
48 79(7.02)
40 99(6 44)
0 00(0 71)
0.00(0.71)
0 00(0 71)
0.00(0 71)
0 00(0 71)
0 00(0 71)
0.00(0 71)
0.00(0 71)
0 00(0 71)
0.00(0.71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0.71)
0 00(0 71)
0 oo(o 71)
19.08(4.42)

Mdk-1
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
62.73(7.95)
58.20(7.66)
58.14(7.66)
59.45(7.74)
66.60(8.19)
69.00(8.34)
67.91(8.27)
72.21(8.53)
74.52(8.66)
73.33(8.59)
67 21(8.23)
61.34(7.86)
68.49(8.31)
72.62(8.55)
83.75(9.18)
77 43(8.83)

60.88(7.83)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0 00(0.71)
0 00(0.71)
0 00(0.71)
0 00(0 71)
0 00(0 711
0 00(0.71)
0 00(0.71)
0.00(0.71)
0 00(0 71)
0 00(0 71)

31.18(5.63)

Kanaka
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
46.28(6.84)
56.17(7.53)
49.99(7.11)
58.57(7.69)
53.27(7.33)
44.07(6.68)
48.32(6.99)
69.79(8.38)
48.79(7.02)
43.98(6.67)
61.43(7.87)
59.59(7.75)
49.72(7.09)
47.84(6.95)
50 83(7.16)
43.51(6.63)

45.52(6.78)
41.42(6.47)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0 00(0 71)
0 00(0.71)
1 0(1(0 71)
0 00(0 71)
) 00(0 710
0 00(0 71)
0 00(0.71)
0 00(0.71)
0.00(0.71)

24.84(5.03)

Table 3 Panicle infestation on different varieties (Mean percentage)

Mdk-2
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.7 )
0.00(0.71)
0.00(0.71)
56.98(7.58)
56.72(7.56)
52.89(7.31)
55.71(7.50)
56.47(7.55)
62.22(7.92)
53.40(7.34)
52.80(7.30)
54 09(7.39)
51.41(7.20)

52.71(7 29)
49.41(7.06)
65.33(8.1*1)
63.66(8.01)
54.74(7 43)
63 54(8 00)
67.62(8.25)
56,70(7 56)
32 74(5 77)
5.56(2.46)
0.00(0,71)
0 00(0.71)
0.00(0.71)
0.00(0 71)
0.00(0 71)
28.78(5.41)

Mean
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
27.25(5.27)
40.42(6.40)
41.56(6.49)
46.33(6.84)
44.12(6.68)
43.28(6.62)
55.51(7.48)
64.28(8.05)
58.29(7.67)
57.25(7.60)
60.58(7.82)
58.13(7.66)
55.10(7,46)
53.56(7.35)
47.17(6.90)
43.09(6.60)

39.78(6.35)
22.71(4.82)
16.33(4,10)
15.92(4.05)
13.69(3.77)
15.89(4.05)
16.91(4 17)
14.18(3 83)
8.19(2 95)
1.39(1,37)
0.00(0,71)
0.00(0 71)
0.00(0 71)
0.00(0 71)
0.fi)(0 71)
29.74(5.50)



Nut infestation

Ln the variety Anakkayam-I, nut infestation started during the November 4th week and
continued up to January' 3rd week and the peak was during December 4th week (47.29 %).The
variety Madakkathara-I, recorded peak nut infestation during January 1st and 3rd weeks with
mean infestation of 66 67 and 66.78 respectively. In the case of Kanaka, peak nut infestation
was during January' 2nd week (33.93 %) and nut infestation continued up to February 4th week.
In Madakkathara-2, nut infestation started during the 2md week of January (41.88 %) and
continued up to April 2rd week (7.14%). Irrespective of varieties, peak nut infestation was
observed during January 2nd week, with a mean infestation of 44.49 % (Table 4). Among the

varieties highest nut infestation was in the late variety Madakkathara-2.

Varietals impact on TMB damage

The over all mean TMB infestation on shoot, panicle and nut on different varieties
over periods is presented in Table 5. A continuous TMB infestation at a low level was
recorded from 3rd w'eek of October. In all the varieties peak damage was during the period
from November to February. A comparison of the overall mean infestation revealed a high
TMB infestation on the varieties, Madakkathara-l md Madakkathara-2 (31.95 and 26.51%)
The intensity of infestation varied in different varieties, the highest infestation wfas in the
variety Madakkathara-1 (31 95 %) followed by Madakkathara-2 (26.51%) followed by
Anakkayam-1 (19.10%; and Kanaka (18 68%). The period wise variation in the damage

intensity and peak infestation in different varieties varied according to their crop phenology

Shoot, panicle and nut damage influenced by different periods irrespective of varieties
Irrespective of varieties highest shoot infestation of 67 96 % was observed during the an
week of January Panicle infestation started during October 3"1week with 27 25 % and reached
the peak during 2rd week of December with a mean infestation ol 64 28 % Nut inlcstalion was
observed during November 4,hweek with a minimum inlcstalion of 23.16 % and reached a peak
during January 2rd week (44 49 %) After that nut infestation showed a declining trend The

overall TMB infestation was highest during December and January (Table 6).

Shoot, panicle and nut infestation in different varieties

A comparison was made on TMB infestation separately on shoot, panicle and nut as



Date
5/9/2005
13/9/2005
23/9/2005
30/9/2005
7/10/2005
14/10/05
21/10/05
31/10/05
4/11/2005

11/11/2005

18/11/05
25/11/05
6/12/2005
15/12/05
23/12/05
30/12/05
6/1/2006
13/01/06
20/01/06
27/01/06
3//2/06
10/2/2006
17/02/06
24/02/06
1/3/2006
8/3/2006
15/3/06
22/3/06
29/3/06
5/4/06
12/4/06
20/4/06
28/4/06
6/5/06
15/5/06
22/5/06
30/5/06
Mean

Table 4. Nut infestation on different varieties (Mean percentage)

Ank-1
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
39.50(6.32)
33 74(5.85)
41.06(6.45)
31 11(5 62)
47 29(6.91)
44.99(6 74)
46 92(6.89)
30 86(5.60)
0 00(0.71)
0 00(0 71)
0 00(0.71)
0.00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0 7])
0 00(0.71)
0.00(0,71)
0 00(0.71)
0 00(0 71)
0 00(0.71)
8.53(3.00)

Mdk-1
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
53.15(7.32)
63.54(8.00)
65.14(8.10)
55.25(7.47)
56.65(7.56)
66.67(8.20)
55.22(7.46)
66.78(8.20)
47.13(6.90)
22.06(4.75)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0 00(0.71)
0.00(0.71)
0 00(0.71)
0 00(0 71)
0 00® 7Jj
0.00(0 71)
0 00(0 71)
0 00(0 71)
0 00(0,71)
0 00(0 71)
0.00(0.71)
14.91(3.93)

Kanaka
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
29.23(5.45)
33.93(5.87)
31.38(5.65)
22 55(4.80)
24.08(4.96)
729(2.79)
20.46(4.58)
20.09(4.54)
0.00(0.71)
0.00(0.71)
0.00(0 71)
0 00(0 71)

0 00)O 71)
0.00(0 71)

OoB 0.71)
0 00(0.71)
000(0 71)
000(0.71)
0 00(0.71)
0 00(0.71)
0 00(0.71)
5.11(2.37)

Mdk-2
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)*
0.00(0.71)
0.00(0.71)

41.88(6.51)

46.05(6.82)
47.89(6.96)
39.48(6.32)
41.94(6.51)
33.33(5.82)
33.91(5.87)
39.90(6.36)

38.90(6 28)
2701(5 24)
32 14(5.71)
34 18(5 89)
22 16(4 76)
7 14(2 76)
000(0 71)
0.00(0 71)
0.00(0.71)
0.00(0 71)

000(0.71)
0 00(0 71)

13.13(3.69)

Mean
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
23.16(4.86)
24.32(4.98)
26.55(5.20)
21.59(4.70)
25.99(5.15)
35.22(5.98)
44.49(6.71)
43.77(6.65)
29.39(5,47)
21.41(4.68)
12.31(3.58)
13.45(3.73)
13.50(3.74)
9.98(3.24)

. 9.73(2_20)

6.75(2,69)
8.04(2.92)
8.55(3 01)
5.54(2.46)
1.79(1,51)
0.00(0 71)
0.00(0 71)
0.00(0.71)
0.00(0.71)
0.00(0,71)
0.00(0.71)
12.74(3.64)



Table 5. Varietal impact on TMB damage in different periods (Mean percentage)

Date
5/9/2005
13-9-2005
23-9-2005
30-9-2005
"7/10/2005
14/10/05
21/10/05
31/10/05
4/11/2005
11/11/2005
18/11/05
25/11/05
6/12/2005
15/12/05
23/12/05
30/12/05
6/1/2006
13/01/06
20/01/06
27/01/06
3//2/06
10/2/2006
17/02/06
24/02/06
1/3/2006
8/3/2006
15 3.06
22.3 06
29 306
5.4 06
12 4 06
20.4.06
28.4.06
6.5 06
15.5 06
22.5,06
30 506
JVIcan

Ank-1

0 00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
8.36(2.98)
10.57(3.33)
26.11(5.16)
34.33(5.90)
34.62(5 93)
37.95(6.20)
50.04(7.11)
47.27(6.91)
53.58(7.35)
48 41(6.99)
53.17(7.33)
51 37(7.20)
50 22(7 12)
47 83(6 95)
26 14(5 16)
11 04(3.40)
13 67(3 76)
10,00(3 24)
10 22(3 27)
10 87(3 37)
8 23(2 96)
17 05(4 19)
10 42(3 30)
7 94(2 90)
9.19(3.11)
5 68(2 49)
5.52(2.4%
6,96(2,73)
0 00(0 71)
0 00(0 71)
0.00(0.71)
0 00(0.71)

19.10(4.43)

Mdk-1

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
17.80(4.28)
23.31(4.88)
44.83(6.73)
38.62(6.25)
42.21(6.54)
40.73(6.42)
44.72(6.72)
65.34(8.11)
67.19(8.23)
71.09(8.46)
66.59(8.19)
67.48(8.24)
70.02(8.40)
67.60(8.25)
72.77(8.56)
68.08(8.28)
59.40(7.74)
31 39(5.65)
39.79(6.35)
23 35(4.88)
12.81(3.65)
13.07(3.68)
13.14(3 69)
14.48(3 87)
11 44(3 46)
10 59(3 33)
10 15(3 26)
13 77(3 78)
11 65(3 49)
1186(3 52)
12.96(1.67)
12 06(3.54)
12.01(3.54)

31.95(5.70)

Knk

0.00(0.71)
0.00(0.71)

0.00(0.71)
0.00(0.71)
3.42(1.98)
3.502.00)
20.71(4.61)
25.27(5.08)
25.75(5.12)
28.79(5.41)
24.88(5.04)
23.37(4.89)
32.73(5.76)
43.52(6.63)
34.71(5.93)
34.31(5.90)
51.26(7.19)
54.60(7.42)
46.41(6 85)
41.60(6.49)
43.16(6.61)
36.33(6.07)
37.40(6.16)
32.59(5.75)
4.74(2.29)
4.28(2.19)
5.46(2.44)
3 61(2.03)
3 60(2.02)
4.75(2 29)
5 64(2 48)
6.06(2 56)
6.07(2 56)
2 77(1 81)
0.00(0.71)
0 00(0 71)
0.00(0.71)
18.68(4.38)

Mdk-2

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
9.57(3.17)
11.08(3.40)
12.99(3.67)
16.47(4.12)
16.26(4.09)
12.93(3.67)
35.61(6.01)
38.59(6.25)
34.66(5.93)
37.22(6.14)
35.44(5.99)
55.01(7.45)
53.32(7.34)
53.29(7.33)
44.63(6.72)
45.85(6.81)
44.25(6.69)
43.64(6.64)
49.60(7.08)
44.08(6.68)
43.35(6.62)
40 01(6.82)
47 04(6.90)
40 51(6.40)
26 38(5.18)
15 15(3.96)
13 74(3 77)
14 71(3.90)
14 54(3.88)
14 33(3 85)

10 60( 3 33)
26.51(5.20)

Mean

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
5.31(2.41)
8.79(3.05)
21.42(4.68)
25.27(5.08)
28.82(5.41)
30.16(5.54)
30.95(5.61)
37.92(6.20)
45.70(6.80)
51.70(7.22)
46.09(6.83)
48.04(6.97)
52.02(7.25)
56.86(7.57)
55.08(7.46)
47.28(6.91)
39.56(6.33)
31.81(5.68)
32.86(5.78)
27.45(5,29)
19.51(4 47)
17.42(4.23)
19.75(4 50)
18.63(4 37)
17.50(4 24)
16.26(4 09)
11.96( 3 53)
10.13(3 26)
9.61(3 18)
7.3(2.80)

6.88(2 72)
6,60(2.66)
5.65(2.48)
24.06(4,96)



Date

5/9/2005
13/9/2005
23/9/2005
30/9/2005
7/10/2005
14/10/05
21/10/05
31/10/05
4/11/2005
11/11/2005
18/11/05
25/11/05
6/12/2005
15/12/05
23/12/05
30/12/05
6/1/2006
13/01/06
20/01/06
27/01/06
3//2/06
10/2/2006
17/02/06
24/02/06
1/3/2006
8/3/2006
15.3 06
22 3.06
29.3.06
5406
12 4 06
20 4.06
28 4.06
6 5.06
15 5.06
22 5.06
30 5.06
Mean

Shoot

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
15.92(4.05)
26.38(5.18)
37.01(6.12)
35.39(5.99)
44.80(6.73)
44.14(6.68)
48.73(7.02)
47.32(6.92)
57.27(7.60)
64.26(8.05)
58.41(7.68)
60.90(7.84)
60.27(7.80)
67.96(8 27)
66.38(8.18)
58.88(7.71)
52.10(7.25)
52.19(7.26)
50.56(7.15)
46.56(6.86)
32 21(5.72)
26.61(5.21)
38 82(6 27)
31 98(5 70)
28.56(5 39)
29 06(5.44)
25 92(5 14)
28 99(5 43)
28 82(5 41)
22 01(4.74)
20 63(4 60)
19 79(4 50)
16 96(4 18)
16..17(6.07)

Panicle

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
27.25(5.27)
40.42(6.40)
41.56(6.49)
46.33(6.84)
44.12(6.68)
43.28(6.62)
55.51(7.48)
64.28(8.05)
58.29(7.67)
57.25(7.60)
60.58(7.82)
58.13(7.66)
55.10(7.46)
53.56(7.35)
47.17(6.90)
43.09(6.60)
39.78(6.35)
22.71(4.82)
16.33(4.10)
15.92(4.05)
13.69(3.77)
15 89(4 05)
16 91(4 17)
14 18(3 83
8 19(2 95)
1 39(1 37)
(100(0 71)
0 00(< 71)
0 00(0.71)
0.00(0.71)
0 00(0 71)
25.97(5.14)

37

Nut

0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
0.00(0.71)
23.16(4.86)
24.32(4.98)
26.55(5.20)
21.59(4.70)
25.99(5.15)
35.22(5.98)
44 49(6.71)
43.77(6.65)
29.39(5.47)
21.41(4.68)
12.31(3.58)
1.3.45(3.73)
3.50(3.74)
9.98(3.24)
9.73(3.20)
6.75(2.69)
8 04(2 92)
8.55(3 01)
5 54(2 46)
1 79( 151)
0 00(0 71)
0 00(0.71)
0.00(0 71)
0 00(0.71)
0.00(0 71)
0 00(0.71)
10.42(3.30)

Table 6. Shoot, panicle and nut infestation as influenced by in different periods
(Mean percentage)

Mean

0.00(0.73)
0.00(0.71)
0.00(0.71)
0.00(0.71)
5.31(2.41)
8.79(3.05)
21.42(4.68)
25.27(5.08)
28.79(5.41)
30.16(5.54)
30.95(5.61)
37.92(6.20)
45.70(6.80)
51.70(7.22)
46.09(6.83)
48.04(6.97)
52.02(7.25)
56.86(7.57)
55.08(7.46)
47.28(6.91)
40.22(6.38)
35.86(6.03)
34.59(5.92)
27.59(5.30)
19.51(4.47)
17.42(4.23)
19.75(4.50)
18.63(4.37)
18.00(4.30)
16.26(4.09)
11.96(3.53)
10.13(3.26)
9.61(3.18)
7.34(2.80)
6.88(2.72)
6.60(2.66)
5.65(2.48)
24.25(4.98)



Influenced by the varieties. Kanaka recorded the lowest infestation on shoot and nut. Shoot,

Panicle and Nut infestation was highest in Madakkathara-l where as in tyladakkathara-2, nut
damage was highest compared to Anakkayam-1 and Kanaka. In the variety Anakkayam-1, the

panicle infestation was moderately iow (Table 7 "fla e |

Table 7. Shoot, panicle and nut infestation on different varieties

Mean Percentage

Varieties Shoot Panicle Nut Mean
29.74 19.08 8.53 19.12
Anakkayam-1 (5.50) (4.42) (3.00) (4.43)
51.27 31.18 14.91 32.45
Madakkathara-| (7.20) (5.63) (3.93) (5.74) =
26.26 24.84 5.11 18.74
Kanaka (5.17) (5.03) (2.37) (4.39)
38.21 28.78 13.13 26.71
Madakkathara-2  (6.22) (5.41) (3.69) (5.22)
36.37 25.97 10.42 24.25
Mean (6.07) (5.14)  (3.30) (4.98)

ExpL 2: Phenological phases in different varieties

The observation trees were monitored at weekly intervals and recorded the various
phenological events such as flushing, flowering , nut set etc. as per the method given in part 1
Results

In the variety Anakkayam-1, bud break started during September 2,U week and completed
during September 3rd week while in Madakkathara-l, flushing started during the 2rd week of
October and completed in November 1st week Flowering was early in Anakkayam-1 and
completed in November 4h week, where as in Madakkathara-l flowering started during
November 3rd week and completed in December 4lh week Nut formation and harvesting period
of Anakkayam-1 was in between November 4th week and January 3rd week where as in
Madakkathara-I. nut formation started during November last week and harvesting completed

during February f week

In the variety Kanaka, flushing started during October 2nd and
completed m November 2rd week Flowering duration in Kanaka was from December |Mweek
to January f*‘week Flushing and flowering phases of Madakkathara-2 was comparatively late

compared to all other varieties and completed during November 2nd to December 1'1 and






December 4 “to January 3r week respectively. Nut formation started during January 2nd week

and the harvesting was continued till April 2ndweek (Table 8).

Table 8. Phenological phases in different varieties,RARS,Pilicode-2005-06

Dates and duration
Phenological events Anakkayam- Madakkath Madakkath

1 ara-1 ara-2 H Kanaka
Bud break 13-09-05 to 24-09-05 to 05-11-05 to 30-09-05 to
24-09-05 06-10-05 21-11-05 15-10-05
. 8-10-05 to 13-10-05 to 15-11-05 to 17-10-05 to
Flushing (0-100 %

9 ( 0) 4-11-05 07-11-05 06-12-05 12-11-05
Panicle initiation to 30-1-05 to 20-10-05 to 12-12-05 to 28-10-05 to
flowering 25-11-05 29-12-05 23-01-06 07-01-06
Nut formation 29-11-05 26-11-05 14-01-06 24-12-05
First harvest 06-01-06 14-01-06 24-02-06 09-02-06
Last harvest 21-01-06 04-02-05 13-04-06 25-02-06

Expt. 3. Weather data at the RARS, Pilicode

The mean weekly weather data for the period from September 2005 to May 2006 are
presented in Table 9 During September-November (post monsoon period) the maximum and
minimum temperatures were in the range of 28.19 to 31.94°C and 19.74 to 24.24°C
respectively The FN relative humidity ranged from 87.56 to 97.27 % and A.N relative
humidity ranged from 52 29 to 84.43 % Rainfall received during the period ranged from 2.80
to 110 20 mm Total number of rainy days during theperiod was38. Sunshine hours ranged
from 197 to 9.31 hrs

In winter season (December to February) the maximum and minimum temperatures were
In the range of 3126 to 32 97'C and 1654 to 22 73°CFN and A N relative humidity ranged
from 88 71 to 94 14 and 50.43 to 63.43 % respectivelyRainfall received during the period was
6 80mm Mean sunshine hours during the period ranged from 7 40 to 10.37 hours
During summer months (March to May) the maximum and minimum temperatures were in the
range of 30.83 to 33 73 and 22 29 to 26 17°C FN and A N relative humidity during the season
were in the range of 79 00 to 95 29 and 47 71 to 82.29 °o respectively Rainfall during the
season was in the range of 100 to 414 80 mm respectively Total number of rainy days was 14

days and the sunshine hours during the season were in the range of 3 70 t010.47 hrs ( lable 9)

*>0



Table W eekly mean weather data at Pilicode ( September 2005 to May 2006)

WEEKLY WEATHER DATA FROM SEPTEMBER 2005 TO
FEBRUARY 2006
RELATIVE HUMIDITY

TEMPERATURE (°C) (%) Sunshine WM Rainfall Rainy
Mean Minimum Maiimum Mean FN AN  hurs speed nm days
10 7/9/2005 20 05 23.04 29.06 88.21 97.29 79.14 1.97 1.39 100.40 5.00
5 lo 14/0/05 25 71 23.24 28 19 89.86 95.29 84.43 2.39 1.01 108.80 7 00
5 to 21/9/05 27.89 23.27 29.26 85 93 93.57 78.29 6 00 1.57 110.20 7 00
/05 lo 28/9/05 26.50 23 03 29.97 8l 14 91.43 70.86 9.26 140 14.30 4.00
M5 to 30/9,05 26.28 22 00 30.55 82.50 91.00 74.00 8.65 1.80 0 0
to 7/10/05 27 36 23 89 30.83 84 57 90.86 68.14 7.23 2.46 0 0
10/05 to 14/10/05 2721 23.17 31 24 84.86 93.86 75.86 5.07 1.67 21.20 4.00
/1Q/05 to 21/10/05 27.34 23.53 31.14 80 64 92.86 68.43 5.17 2 30 96.60 2.00
0/05 to 28/10/05 2766 24 21 31 10 83.93 94.71 73.14 2.76 0.84 3.80 3.00
0/05 to 31/10/05 27.43 23.67 31 30 82.33 95.33 69.33 4.57 0.63 10.60 3.00
5 to 7/11/05 27.15 23 31 30.99 84 29 95.86 72.71 5.03 1.16 55.00 3.00
1/05 to 14/11/05 2724 23 10 31.39 79.79 92.57 67.00 6 21 0.74 4S.50 100
1/05 to 21/11/05 25.84 19.74 31.94 69.93 87.57 52.29 9.31 0.91 0 0
/11/05 to 28/11/05 27 70 24 24 31 16 78.07 91.86 64 29 3.24 0.60 2.80 2.00
/11/05 to 30/11/05 27 00 22 00 32.00 75.75 93.50 58.00 10.15 0.90 0 0
12/05 to 7/12/05 27 16 22 73 31 60 78 79 94 14 63.43 8.54 177 6 O 2.00
205 to 14/12/05 26.61 21 57 31 64 76.36 93.14 59.57 746 0.79 0 0
2/05 to 21/12/05 25 82 19 76 31 89 75.79 92 43 59.14 10.13 117 0 0
J 12/05 to 28/12/05 25 71 20.17 31.26 73.64 88 71 58.57 9 71 181 0 0
5 to 31/12/05 25 23 19 07 31.40 70.00 89.33 50.67 9.63 167 0 0
11/06 to 7/01/06 25 61 19 44 31 79 76 64 91 29 62 00 8.83 141 0 0
4/06 to 14/01/06 26 81 2107 32 54 72 86 92 (X 53 71 10 14 144 0 0
/01/06 to 21/01/06 26 32 19 76 32 89 73 64 92.86 54 43 9.99 1.61 0 0
4/06 to 2MU/06 25 64 19 60 31.69 73.64 91 71 55.57 10.00 2.06 0 0
(1/06 t0 31/01/06 25 17 18 40 31 93 73 00 92.33 53 67 10 43 153 0 0
9% 1. 7/02A0r, 25 46 18 26 32 67 7257 9271 52 43 10.37 170 0 @
to 14/02/06 24 63 16 54 32 71 70 21 90(H) 50 43 9 77 139 0 0
(06 to 21/2/06 26 39 20 49 32 30 75.93 91.29 60 57 9.93 177 0 0
to 28/02/06 26 51 2014 32 97 71 57 90.43 52,71 10 11 2 29 0 0
3/'16 to 07/03/06 28 19 23 41 32 97 731X1 87 14 58.86 9 44 2 19 0 0
1/03/66 to 14/03/06 27 60 22 57 32 63 65.29 82 86 47 71 10 47 2 36 0 0
5/03/06 to 21/03/06 27 62 22 29 32 96 66.14 79 86 52 43 10 31 2 71 00 00
3/06 to 28/03/06 29 49 25 89 33 09 74 57 86.57 62 57 921 2 70 00 00
/Cri to 31/03/06 28 62 21 73 32 50 75.50 87 67 63 33 9 33 2 93 00 00
to 7/4/06 29 31 25 71 3291 72IM 84.43 9 01 0
&/06 to 1-1/4/00 29 67 26 17 33 17 73 14 82 80 9 30 ( 0
14/Q6 to 21/4/06 29 27 25 20 33 34 67.86 79.00 9.80 2 83 0 0
1/4/06 to 28/4/(10 29 55 25 79 (t (I 70J!1 81 86 £, (M 9 47 121 0 0
/06 In 30/4/06 29 5 25 2 33 8 70 75 83 MB 5 9 85 32 0 0
16 In 7/5/06 29 43 25 40 31 46 74 50 VI 11 64 86 8 31 367 23 0 "0
tn 115/f 29 79 25 84 3373 70 71 HI I 59 71 9.76 2 74 10 | 0
S51)6 (0 21/05/06 29 05 25 61 2 49 76 50 89 1K 6 100 7 41 309 30 211 4 00
15/06 to 28/05/06 27 50 30 83 ' 8879 15 29 82 29 370 11 118 7 on

1/05/06 11 31/05/06 26 20 27 63 95 -1 97 (1 ML (, ’ itm 6 17 258 1M Tun



Expt. 4. Correlation studies
TMB population and damage with weather for Anakkayam-I

The weather factors such as minimum temperature, A.N. relative humidity, mean
relative humidity, rainy days and rainfall showed significant negative correlation with TMB
population, shoot infestation and the nut infestation in Anakkayam-1 whereas the bright
sunshine hours showed a significant positive correlation. Panicle infestation also showed a

similar trend except that minimum temperature which was not significant though negatively

correlated (Table 10).

TMB population and damage with weather for the variety Madakkathara-I

In Madakkathara-I, TMB population and damage were significantly negatively
correlated with the weather factors, minimum temperature, mean relative humidity, F.N. relative
humidity, A N relative humidity, rainfall amount and the number of rainy days. A highly
significant positive correlation was obtained for sunshine hours and maximum temperature
(Table/7).

Correlation of TMB population and damage with weather for the variety Kanaka

Population of TMB in the variety Kanaka is negatively correlated with the weather
parameters - minimum temperature, mean relative humidity, F.N. relative humidity and no. of
rainy days As the rainy days and minimum temperature increases, therfjis a decrease In the

TMB population (Table (2

Correlation of TMB population and damage with weather for Madakkathara-2

TMB population and damage showed a highly significant positive correlation with the
weather factors, maximum temperature and sunshine hours As the duration ol sunshine hours
and the maximum temperature increases, TMB population also increases Population of TMB is
negatively correlated with the weather factors, minimum temperature, A N relative humidity,
rainfall amount and the number of rainy days As the rainfall amount and the number of rainy
days increases, TMB population decreases When the relative humidity in the afternoon

Increases, TMB population decreases (Tables |3

Expt. 5. Diversity and abundance of Spider fauna at the RARS, Pilicode.

Spiders were collected from cashew fields by direct observation/hand picking methods



Table -id

Correlation with weather in Anakkayam - 1

Weather Parameters TMB Population Shoot Panicle Nut
Minimum temperature -,284(**) -.254(**) -.168 -,324(*%)
Maximum temperature .063 013 114 .081
Mean air temperature -.113 -.032 .083 -.191 (*)
RH % (FN) -.093 .089 L175(%) -.133
RH % (AN) -,285(**) -658(**) -,635(**) -.168
Mean Relative Humidity -.4070%%) -.658(**) -,528(**) -,288(**)
Sunshine hours 244(*%) 342 (**) ,266(**) 237 (**)
Rainfall -.215n -, 244(**)  -,208(*) -.213(*)
Rainy days - 304 (**) -,403(**) - 335(**) -289(**)
Windspeed -.135 -.134 -.051 -.115

Correlation with weather in Mdakkathara - 1 Table - 11

Weather Parameters TMB Shoot Panicle Nut
Population

Minimum temperature -.504(**) - 616 (**) - 665(**) -, 374(**)
Maximum temperature 276(**) 333(**) 3 14(**) 0.151
Mean air temperature -0.151 - 223(*%*) -.374(*%) - 179(%)
RH % (FN) - 388(* *) -375(**) -3Q3(**) -0018
RH % (AN) - 257(**) - 38]0(**) - 225(**) - 399(**)
Mean Relative Humidity - 591(**) S 597(**)  -.375(**)  -.40$(**)
Sunshine hours 455(**) 524£**) 4571(**) 33®@**)
Rainfall - 406(**) -,375(*%*) - 36g9(**) -272(*%*)
Rainy days - 54T (**) -591(**) - 504(**)  -367(**)
Windspeed -0 030 -0 002 -0 076 0.071

4*



Correlation with weather in Kanaka-1

Weather Parameters TMB Shoot
Population

Minimum temperature -,367(**) -.261(**)
Maximum temperature 0.130 0.068
Mean air temperature -0.129 -0.036
RH % (FN) -243(**) -0.026
RH % (AN) 191(*) -,445(**)
Mean Relative Humidity -, 446(**) - 472(**)
sunshine hours 320(**) ,335(**)
Rainfall -251(*%) -. 182(*)
Rainy days -.389(* -.385(**)
Windspeed -0.083 -0.034

Correlation with weather iIn Madakathra

Weather Parameters TMB Shoot
Population

Minimum temperature -,362(**) - 327(*%)
Maximum temperature 278(**) 296(**)
Mean air temperature -0 028 0.068
RH % (FN) - 269(™*) - 2981*%)
RH % (AN) - 290(**) - 393(**)
Mean Relative Humidity -.53 1(**) - 638(**)
Sunshine hours 43 [(**) A48 1(*%)
Rainfall - 332C**) - 289(**)
Rainy days - 482(**) - 53 J(**)

Windspeed -0.017 0.080

- '"Tabh - /2
Panicle Nut
-.388(**) -0.070
271(*%) .180(*)
-0.087 0.132
-0.103 0.123
- 421(*%) -,468(**)
_’473(**) _’341(**)
,399(**) ,284(**)
-,297(*%) - 172(%)
-, 445(*%*) -,276(*%*)
-0.045 0.167
-2 -TaAl? 13
Panicle Nut
- 445(**) - 285(*%)
425(**) 304(**)
-0 053 0.036
S461(**) - 383(**)
-0.135 -0 069
- 441(**) -,340(*f
556(**) 385(-)
- 236(**)
-.558t*¥) - 393(**)
0.101 219(*)



Wide mouth test tubes or polythene bags were used to capture the spiders. The collected
specimens were preserved in diluted iso propyl alcohol. Collection was made only from the
cashew trees. The list of spider fauna observed at the RARS, Pilicode is presented in Table -4-if-

The mean number of spiders per quadrant per tree counted at weekly intervals on
different varieties is presented in Tabled In Anakkayam-1, the highest spider population
occurred during the month of January and April 2006. In Madakkathara 1 the highest population
occurred during September 2005. The highest spider population was observed in the midseason
variety Kanaka during September 2005 to February 2006. In Madakkathara 2, the highest spider
population was observed during the month of November (Table V5). Spider population was
present through out the period in all the variety selected and coincides with the occurrence of
TMB. Comparatively high population of spiders was recorded in the midseason variety Kanaka,
the mean number was 2.55 followed by Madakkathara -1, Madakkathara-2 and Anakkayam -1
with the mean no. of I 53, 1.47 and 1.27 respectively(Table

Table lIf. List of Spiders identified at the RARS, Pilicode

SI.No. Species Family

01 Oxyopes sunandae Oxyopidae
02 Oxyopes swetha Oxyopidae
03 Uloboms sp. Uloboridae
04 Lysomanes sp. Lysomanidae
05 Cyrtophora citricola Argiopidae
06 Argiope cmasnja Argiopidae
07 Telamonia elagans Salticidae
08 Hyllus diacanlhes Salticidae
09 Telamonia dimidiata Salticidae
10 Plexippuspaykidly Salticidae

Expt. 6. Assessment of TMB population on alternative host plants

Random survey was conducted in and around the cashew plantation to locate the
alternative host plants for TMB attack Neem, Guava, Mango, Pepper, Indian gooseberry.
Henna and Drumstick were available in and around cashew plantations at Pilicode The results

are presented in table & TMB population and damage was observed only on Guava and pepper
CTfi-hl? 1b)"



Table IS Population of Spiders as influenced by different periods and varieties

Date
05 09.05
13.09.05

23.09.05
30.09.05
07.10.05
14.10.05
21.10.05
31,10.05
04.11.05
11.11.05
18.11.05
25.11.05
06.12.05
15.12.05
23.12.05
30.12.05
06.01.06
13,01.06
20.01.06
27.01.06
03.02.06
10.02.06
17.02.06
24 02.06
01.03.06
08.03.06
15.03.06
22.03.06
29.03.06
05.04.06
12.04.06
20.04.06
28.04.06
06.05.06
15 05.06
22.05.06
0.05.06

Ank-1

2.00(1.58)
1.67(1.47)
1.33(1.35)
1.33(1.35)
1.00(1.22)
2.00(1.58)
1.67(1.47)
1.33(1.35)
1.33(1.35)
0.67(1.08)
1.67(1.47)
1.33(1.35)
1.00(1.22)
1.67(1.47)
0.67(1.08)
1.00(1.22)
3.00(1.87)
0.33(0.91)
2.33(1 68)
0.67(1 08)
0 67(1 08)
0.00(0.71)
0 67(1 08)
1 33(1.35)
1.33(1 15)
111(1 15)
111(1 35)
1.33(1 35)
167(L 47)
0 67(1 08)
2 33(1 68)
0 67(1 08)
2 00(1 58)
100(1 22)
1 33(1 35)
0 67(1 08)
0.67(1.08)
1.27(1.33)

Mad -1

1.50(1.41)
0.00(0.71)
3.50(2.00)
0.75(1.12)
2.25(1.66)
2.00(1.58)
2.75(1.80)
1.75(1.50)
2.25(1.66)
2.50(1.73)
2.50(1.73)
0.50(1.00)
0.00(0.71)
2.00(1.58)
0.50(1.00)
2.00(1.58)
1.50(1.41)
1.75(1.50)
1.00(1.22)
1.25(1.32)
0.75(1.12)
3.75(2.06)
2.00(1 58)
1.25(1.32)
1.50(1.41)
1.25(1.32)
1.25(1.32)
1.25(1.32)
1.00(1.22)
1.50(1.41)
1.25(1.32)
1.00(1.22)
1.00(1.22)
1 75(1 50)
125(1 32)
100(1 22)
1.75(1 50)
1.53(1.43)

Mean No. of Spiders in various varieties

kanaka

3.50(2.00)
3.25(1.94)
2.75(1.80)
3.25(1.94)
1.25(1.32)
4.00(2.12)
3.00(1.87)
5.00(2.35)
4.00(2.12)
3.25(1.94)
3.50(2.00)
3.75(2.06)
3.50(2.00)
1.75(1.50)
3.75(2.06)
4.00(2.12)
2.25(1.66)
5.00(2.35)
3.50(2.00)
4.25(2.18)
5.75(2 50)
4.25(2.18)
2 25(1.66)
1.75(1.50)
1.25(1.32)
1.25(1.32)
1.00(1.22)
1.00(1.22)
1.00(1.22)
1.00(1.22)
0.50(1.00)
2.00(1.58)
1.00(1 22)
0.75(1 12)
0 25(0.87)
0.75(1 12)
0 00 (0 71)
2.55(1.77)

%

Mad-2

1.00(1.22)
0.75(1.12)
0.50(1.00)
0.00(0.71)
1.25(1.32)
1.50(1.41)
1.25(1.32)
2.00(1.58)
2.00(1.58)
0.00(0.71)
0.50(1.00)
2.75(1.80)
1.50(1.41)
2.25(1.66)
1.75(1.50)
1.00(1.22)
1.25(1.32)
1.00(1.22)
2.50(1.73)
1.25(1.32)
2.00(1.58)
1.75(1.50)
1.00(1.22)
2.50(1.73)
1.25(1.32)
1 00(1.22)
2.25(1.660
2.00(1.58)
1.25(1 32)
1.00(1.22)
1.25(1 32)
1.75(1.50)
2.50(1.73)
2.25(1.66)
1.75(1.50)
1 75(1.50)
1.25(1 32)
1.47(1.40)

Mean

2.00(1.58)
1.42(1.38)
2.02(1.59)
1.33(1.35)
1.44(1.39)
2.38(1.70)
2.17(1.63)
2.52(1.74)
2.40(1.70)
1.61(1.45)
2.04(1.59)
2.08(1.61)
1.50(1.41)
1.92(1.55)
1.67(1.47)
2.00(1.58)
2.00(1.58)
2.02(1.59)
2.33(1.68)
1.86(1.53)
2.29(1.67)
2.44(1.71)
1.48(1.41)
1.71(1.49)
1.33(1.35)
1.21(1.31)
1.46(1.40)
1.40(1.38)
1.23(1,32)
1.04(1.24)
1.33(1.35)
1.36(1,36)
1.63(1.46)
1.44(1.39)
1.15(1.28)
1.04(1.24)
0.92(1 19)
1.71(1.49)
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TableATMB Population and damage on alternative host plants during off season.

Crop Period
Observation

Neem

(Azadirachta indica)

Guava (Psidium

guajava)

Mango o

I(DXfangufera indica] April.

s:or;errni rum June,

(Pip J ) August

Indian  gooseberry
(Embltca officinalis)

Henna
(Lawsonia inermis)

Drumstick
(Monnga oleifera)

No. of trees
observed

HHHYV

TMB population and

damage

No nymphs or adults of

TMB and no symptom.

Adult TMB observed

No nymphs or adults
TMB and no symptom.

Adult TMB observed

No nymphs or adults
TMB and no symptom.
No nymphs or adults
TMB , no symptom.

No nymphs or adults
TMB no symptom.

*7

of

of

of

of

Remarks

New flushes were available

New flushes and shoots
attacked by TMB during 3
week of April 2006.

New flushes were available
New flushes attacked by TMB

during last week of February
and |*“ week of May 2006.

New flushes were available
New flushes were available

New flushes were available
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RFRS, VENGURLE

ANNUAL REPORT OF THE ICAR AD-HOC SCHEME
“FOREWARNING TEA MOSQUITO BUG IN CASHEW” (Sept. 2005 to Aug. 2006)

Expt. |l Seasonal occurrence of tea mosquito population and damage.

Experiments were conducted at the Regional Fruit Research Station, Vengurle, to
assess the TMB population and the intensity of damage on shoot, panicle and nut of early,
mid and late season varieties. Cashew trees at the age of 12 years were selected from the

plots. Under each category’i.e. early, mid season and late season, ten trees were selected.

The following varieties were selected for the studies.

Early Vengurla- 1 No. of plants = 10
Mid season Vengurla- 4, Vengurla- 6 No. of plants = 05 of each
Late season Vengurla- 7, Vengurla- 8 No. of plants = 05 of each

Observations on TMB population and damage were recorded at weekly intervals. A
metallic fraire of 1 m*“ was placed on the four sides of the tree canopy and then the total
number of flushing shoots, panicles and nuts inside the frame were counted and labeled.
Observations were taken from all the four quadrants of the same tree. The number of TMB
affected shoots, panicles and nuts present in each quadrant was counted, recorded and
estimated the percentage of damage. Intensity of TMB damage was rated on the following

scale.

0 - No necrotic lesions/streaks.

1 - 1to 3 necrotic lesions - general vigour of flushes unaffected.

2 -4 to 6 coalescing or non - coalescing lesions/streaks - general vigour of Hushes
affected

3 - above 6 coalescing or non-coalescing lesions/streaks - general vigour of Hushes
affected.

4 - lesions or streaks conHuent and drying of affected parts.

The number of adults and nymphs or TMB present on each quadrant was recorded at

weekly intervals from all the four quadrants and presented as the mean number/quadiant/tree

RESULTS

TMB Population
The seasonal occurrence of TMB on mature trees for one year during September

2005 to July 2000 on different varieties is presented in Table 1 The data were subjected to
square root transformation before analysis The weekly observations on TMB population
were recorded from all the five varieties For the convenience in presenting the results Tor 12
months, the data on TMB population and damage are given as fortnightly data With the mean

values of two weeks

A?



Table 1. TMB Population on mature plants (September 2005 to Jubtyis 2006)

Periods
Sept 2005. |

Sept n

Oct |

Oct H

Nov. |

Nov. n

Dec |

Dec. H

Jan. 2006 |

Jan. 1l

Feb |

Feb n

Mar |

Mar I

Apr |

Apr n

May |

May Il

June |

June |l

Julv |

July 1l

Mean.

(figures m pfIMnllu'Wi denote ticjimrc root IninslotinhBtion ('Zxt0.5 vbluecm) ( I)values (ot vouches-
week 3-0 178-1, inlcrnclion-O 3568

V-1

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0 000
10 707)

0.000
(0707)

0.100
(0.775)

0 075
(0.758)

0.025
(0.725)

0 025
(0.725)

0000
(0 70T)

0 138
(0.799)

0 150
(0 806)

0 063
(0 750)

0 000
(0 707)

0 000
(0 707)

0 000
(0 707)

0 000
(0 707)

0.000
(0 707)
0.000
(0 707)

0 000
(0 707)

0 000
(0 707)

0 000
(0.707)

0.026
(0 243)

V-4

0.000
(0.707)

0 100
(0.775)

0.000
(0.707)

0.000
(0.707)

0.225
(0.851)

0.133
(0.796)

0.950
(1 204)

0.175
(0.822)

0.000
(0.707)

0.000
(0.707)
0.100
(0 775)

0 175
(0.822)

0 150
(0.806)

0.067
(0 753)

(3000
(0 707)

0 000
(0.707)

0 000
(0.707)

0 000
(0 707)

0 000
(0 707)

0 000
(0.707)

0 000
(0 707)
0 000
(0 707)
0.090
(0 345)

V-6

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.075
(0.758)
0.050
(0.742)

0.000
(0.707)

0.000
(0.707)
0.000
(0 707)
0.125
(0.791)
0.200
(0.837)

0.350
(0.922)

0.025
(0.725)

0.000
(0.707)

0.000
(0,707)
0.000
(0 707)
0 000
(0 707)
0 000
(0.707)

0 000
(0.707)

0 000
(0 707)

0.038
(0.217)

V-7

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.017
(0.719)

0.075
(0.758)

0.050
(0.742)

0.025
(0.725)
0.017
(0.719)
0.025
(0.725)

0.100
(0 775)
0.425
(0.962)

0.125
(0.791)

0.000
(0.707)
0 000
(0.707)

0.000
(0.707)

0 000
(0.707)
0.000
(0 707)
0.000
(0 707)
0.000
(0 707)
0 000

(O 707)
0.039
(0.314)

V-8

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.100
(0.775)

0.350
(0.922)

0.375
(0.935)

0.000
(0.707)

0.033
(0.730)

0.150
(0.806)

0.100
(0.775)

0.375
(0.935)

0.200
(0.837)

0.000
(0.707)

0 000
(0 707)

0.000
(0 707)
0.000
(0 707)
1) 000
(0.707)

0 000
(0.707)

0 000
(0 707)

0 000
(0.707)

0.077
(0.305)

Mean

0.000
(0.707)

0.020
(0.721)

0.000
(0.707)

0.000
(0.707)

0.045
(0.736)

0.070
(0.754)

0.305
(0.880)

0.135
(0.793)

0.010
(0.714)

0.010
(0.714)

0.083
(0.762)

0.130
(0.794)

0.243
(.0.858)

0 148
(0.802)

0.005
(0.711)

0 000
(0 707)

0.000
(0.707)

0000
(0.707)

0.000
(0 707)

0 000
(0.707)

0.000
(0.707)

0 000
(0 707)

h 0728,



Table 1. TMB Population on mature

Periods
Sept. 2005.1

Sept. n

OcL |

Oct. n

Nov. |

Nov. n

Dec |

Dec Il

Jan. 2006 |

Jan. IT

Feb |

Feb n

Mar |

Mar 17

Apr |

Apr I

May |

May I

June |

June Il

July 1

July 1I

Mean.

weeks-0O. 17H-1 inter uctioifrO 3368

V-1

0.000
(0.707)

0.000
(0 707)

0 000
(0.707)

0.000
(0.707;

0.000
(0.707)

0.100
(0.775)

0075
(0 758)

0.025
(0.725)

0 025
(0.725)

0000
(0 707)
0 138
(0799)
0 150
10 806)
0063
(0 750)

0.000
(0 707)

0 000
(0 707)
0 000
(0 707)

0.000
(0707)

0.000
(0 707)

0000
(0 707)

0 000
(0 707)
0 000
(0 707)
o 000
(0.707)
0026
(0.243)

VA

0.000
(0.707)

0.100
(0.775)

0.000
(0.707)

0.000
(0.707)

0.225
(0.851)

0.133
(0.796)

0.950
(1.204)

0.175
(0.822)

0.000
(0.707)

0.000
(0.707)

0.100
(0.775)

0 175
(0.822)
0 150
(0.806)
0.067
(0.753)

0.000
(0.707)

0 000
(0.707)

0,000
(0 707)

0 000
(0 707)

0 000
(0 707)

0 000
(0 707)
0.000
(0 707)
0 000
(0 707)

0.090
(0.345)

V-6

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.075
(0.758)

0.050
(0.742)

0.000
(0.707)

0 000
(0.707)
0.000
(0.707)

0.125
(0 791)
0.200
(0.837)
0.350
(0.922)
0.025
(0.725)
0.000
(0.707)

0.000
(0.707)

0 000
(0 707)

0 000
(0 707)

0 000
(0 707)

0.000
(0 707)

0 000
(0 707)

0.038
(0.217)

hO

V-7

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.017
(0.719)

0.075
(0.758)

0.050
(0.742)

0.025
(0.725)
0.017
(0.719)
0.025
(0.725)

0.100
(0.775)

0.425
(0 962)
0.125
(0.791)
0.000
(0.707)
0.000
(0.707)

0 000
(0.707)

0 000
(0 707)
0 000
(0 707)
0.000
(0 707)

0000
(0 707)

0 000
(0 707)

0.039
(0.314)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.100
(0.775)

0.350
(0.922)

0.375
(0.935)

0.000
(0.707)

0.033
(0.730)

0.150
(0.806)
0.100
(0.775)
0.375
(0.935)

0.200
(0.837)

0.000
(0.707)

0 000
(0707)

0000
(0.707)

0 000
(0.707)

0.000
(0 707)

0 000
(0 707)

0.000
(0 707)
0 000
(0 707)

0.077
(0.305)

Mean

0.000
(0.707)

0.020
(0.721)

0.000
(0.707)

0.000
(0.707)

0.045
(0.736)

0.070
(0.754)

0.305
(0.880)

0.135
(0.793)

0.010
(0.714)

0.010
(0.714)
0.083
(0.762)

0.130
(0.794)

0.243
(0 858)
0.148
(0.802)
0005
(0.711)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0 707)

0 000
(0 707)

0.000
(0.707)

0 000
(0 707)



AT RFRS, Vengurle, during the period under study, TMB population was noticed
from Il fortnight of September. In the variety Vengurla - 1, the maximum TMB population
was observed during Il fortnight of February with a mean population of 0.150. The TMB
population was started from Il fortnight of November with a mean population of 0.100 and
continued upto I fortnight of March. In case of V -4, TMB population was started from Il
fortnight of September with a mean no. of 0.100 no. and reached peak (0.950)during |
fortnight of December. In V-6, the TMB population started from | fortnight of December
with a mean of 0.075 and reached maximum during Il fortnight of March (0.350) and the
Infestation continued upto | fortnight of April. In V-7, the TMB population was started from
Il fortnight of November with a mean of 0.017 and reached a peak of 0.425 during |
fortnight of March and continued upto Il fortnight of March. In V-8, TMB population
reached maximum during Il fortnight of December and again in | fortnight of March with a
mean value of 0.375. The maximum TMB population was observed during 1 fortnight of
December followed by I fortnight of March. Irrespective of periods, the TMB population
was highest inV - 4 followed by V-8 and V-7.

Damage Intensity

Observations were recorded on the extent of TMB damage on shoots, panicles and

nuts separately on early, mid and late varieties and the data are presented in Tables 2 to 4.4, f'/g. |

Shoot infestation -

The shoot damage due to TMB was noticed throughout the year except June and
July. However, the extent of shoot infestation was very low (<5%) in all early, mid and late
season varieties (Table 2) In V-I, shoot infestation started during the Il fortnight of
November with a mean infestation of 0.023 per cent and reached maximum during 1
fortnight of December, with a mean infestation of 0.100 per cent. In V- 4, shoot infestation
started during the Il fortnight of September with a mean infestation of 0.080 per cent and
reached 1217 % during | fortnight of January In V-6, shoot infestation started during |
fortnight of February with a mean of 0.589 % which reached maximum of 0 851 % during Il
fortnight of February In V-7, which is the late season variety, the shoot infestation started
during Il fortnight of December with a mean infestation of 0 043 per cent and reached
maximum during | fortnight of January (0 108 %) In V -8. another late season variety, the

shoot infestation was initialed from Il fortnight of November and reached maximum during

Il fortnight of January (0,239 %)

Panicle Infestation -
Panicle infestation was started from Il fortnight of November nnd reached its peak
during Il fortnight of January and continued upto Il fortnight of March Maximum panicle



Infestation was observed in V- 4 during | fortnight of January with a mean
infestation of 7.862 per cent In V-1, the panicle infestation was started from Il fortnight of
November (0.390 %) which reached its peak during Il fortnight of January with a mean
Infestation 0f 5.238 %. In V-6 and 7 the panicle infestation was started during Il fortnight of
November. __ (To.bfe 3)

Nut infestation -

The nut infestation was observed during December to March with maximum
Infestation during Il fortnight of March (6.810 %). The maximum nut infestation was
observed in V-8 during Il fortnight of March with a mean infestation of 8.773 % followed
by 8.326 % in V- 7 dunng Il fortnight of March and in V - 6 with mean infestation of 8.120
% during Il fortnight of March. In V-I, the nut infestation started from Il fortnight of
January with a mean infestation of 0.108 % which reached its peak during Il fortnight of
March (6.014 %). In V-4, the nut infestation was observed from Il fortnight of December
with a mean infestation of 2.500 % which reached the maximum of 6.190 % during li
fortnight of March. Irrespective of periods, maximum nut infestation was observed in V-4

with 1112 % followed by V-7 and V-8 with 1.098 and 1.029 % respectively (Table 4).

Tea mosquito damage as influenced by varieties.

The varietal influence on TMB damage on shoot, panicle and nuts is depicted in Fig.l. The
overall infestation was highest on panicle and nuts as compared to the shoots. Among the
five varietie;, the mid season variety V-4 was highly susceptible with highest damage on
shoot, panicle and nuts The damage was lowest in the early variety V-I. Except in V-7, all

other varieties have recorded high damage on panicle as compared to shoots and nuts.

Expt.2 Phenological phases in different varieties at RFRS, Vengurle

Trees were monitored at weekly irjjorvol and recorded the following events

separately on all the five varieties

Date of bud break

Date of flushing (0-25%, > 25-50%, >50-100%)

Date of panicle initiation (0-25%. >25-50%, >50-100%)
Flowering (0-25%, ->25-50%, >50-100%)

Date of start of harvest

Date of completion of harvest

OlTseason flushing
The whole tree canopy architecture was considered as a circle, which can be divided

into four equal sectors (quadrants) each sector comprising of 25 per cent canopy area Visual
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Table 2 Per cent shoot infestation on mature plants.

Month/Periods V-i V-4 V-6 V-7 V-8 Mean
Sept. 2005. 1 0.000 0.000 0.000 0.000 0.000 0.000
(0.707) (0.707) (0.707) (0.707) (0.707) (0.707)
Sept. N 0.007 0.080 0.013 0.000 0.000 0.016
(0.712) (0.762) (0.716) (0.707) (0.707) (0.718)
OclLlI 0.000 0.268 0.000 0.000 0.000 0.054
(0.707) (0.876) (0.707) (0.707) (0.707) (0.741)
Oct. N 0.000 0.401 0.000 0.000 0.000 0.080
(0.707) (0.949) (0.707) (0.707) (0.707) (0.755)
Nov. | 0.023 0.407 0.000 0.000 0.000 0.086
(0.723) (0.952) (0.707) (0.707) (0.707) (0.759)
Nov. N 0.090 0.618 0.000 0.000 0.092 0.160
(0.768) (1.057) (0.707) (0.707) (0.769) (0.802)
Dec. | 0.100 0.856 0.000 0.000 0.168 0.225
(0.775) (1.165) (0.707) (0.707) (0.817) (0.834)
Dec. i 0.000 1.116 0.000 0.043 0.180 0.268
(0.707) (1.271) (0.707) (0.737) (0.825) (0.849)
Jan. 2006 | 0.000 1.217 0.000 0.108 0.130 0.291
(0.707) (1.310) (0.707) (0.780) (0.794) (0.860)
Jan. Il 0.000 0.887 0.000 0.100 0.239 0.245
(0.707) (1.178) (0.707) (0.775) (0.860) (0.845)
Feb | 0000 0 185 0.589 0.000 0000 0.155
(0 707) (0.828) (1.044) (0.707) (0.707) (0.798)
Feb. I 0000 0.000 0 851 0.000 0.000 0.170
(0.707) (0.707) (1 162) (0.707) (0.707) (0.798)
Mar | 0.000 0.000 0 263 0.000 0.000 0.061
(0 707) (0.707) (0 873) (0.707) (0.707) (0.746)
Mar. 1l 0.000 0.000 0.000 0.000 0 000 0.000
(0 707) (0.707) (0.707) (0.707) (0.707) (0.707)
Apr | 0 000 0.000 0.000 0.000 0.000 0.000
(0 707) (0.707) (0 707) (0.707) (0 707) (0.707)
Apr. i 0 000 0.000 0.000 0.000 0.071 0.014
(0 707) (0 707) (0.707) (0.707) (0 755) (0.717)
May | 0000 0 000 0 000 0.000 0.112 0 022
(0 707) (0 707) (0 707) (0.707) (0.782) (0.722)
May li 0.000 0 000 0 000 0 000 (1054 0.011
(0 7071 (0 707) (0 707) (©707) (0 744) (0 714)
June | 0.000 0 000 0 000 0 000 0 000 0.000
(0 707) (0 707) (0 707) (i) 707) (0 707) (0 707)
June I 0 000 0 000 1) 000 0 707 ooon 0 000
(0 707) (0.707) (0 707) (0.000) (0 707) (0 707)
July 1 0.000 0.640 0 000 0 000 0 000 0 000
(0 707) (1 068) (0 707) (0 707) (0 707) (0.707)
July Il 0 (100 0 488 0.000 0 000 0.000 0.000
(0 707) (0 994) (0 707) (0 707) (0.707) (0 707)
Mean. 0.010 0.274 0.077 0.01J 0.050
(0.714) (0 856) (0.751) (0.715) (0.740)

Figures in parentheses denote square root transformfition (n xH) S values) (D v,ilncs x5 vaneiies o 0220
week fi55 V mteraclirjhrO 11 OS



Table 3 : Per cent Panicle infestation on mature plants

Month/Periods
Sept. 2005 |

Sept. n
OcL |

OcL N

Nov |

Nov IT
Dec. |
Dec. Q
Jan. 2006 |
Jan. 1l
Feb. |
Feb. I
Mar, |
Mar. I
Apr |
Apr i
May |
May I
June |
June I
July |
July ri

Mean.

V-l
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
10.707)
0.000
(.0.707)
0.390
(0.943)
1288
(1.337)
2.027
(1.590)
3.909
(2.098)
5.238
(2-425)
3.664
(2 041)
3.034
(1 879)
2.040
(1 594)
0.244
(0 863)
0.000
(0.707)
0 000
(0 707)
0.000
(0 707)
0 000
(0 707)
0000
(0 707)
0 000
(0 707)
0 000
(0 707)
0 000
(0.707)
0.992
(1 080)

V-4
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)

0.000
(0.707)

0.000
(0.707)
1.071
(1.253)
3.593
(2.023)
6.811
(2.704)
7.862
(2.892)
6.521
(2.650)
5.401
(2.430)
7.485
(2.826)
5.601
(2.470)
0.000
(0 707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0 000
(0.707)
0.000
(0.707)
0.000
(0 707)
0 000
(0 707)
0000
(0 707)
2.016
(1.325)

V-6
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.150
(0.806)
0.690
(1.091)
1.506
(1.416)
3.534
(2.008)
4.447
(2.224)
5.157
(2.378)
4.095
(2.114)
3.501
(2.000)
2.194
(.641)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0 707)
0.000
(0 707)
0.000
(0 707)
1.149
(1 132)

V-7
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.047
(0.740)
0.227
(0.853)
1.167
(1.291)
2.289
(1.670)
2.550
(1.746)
2.890
(1.841)
3.956
(2.111)
5.300
(2 408)
1.585
(1.444)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0 707)
0.000
(0 707)
0 000

0707} mm

0.910
(1.059)

V-8
0,000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.70T)
0.000
(0.707)
0.077
(0.760)
1.009
(1.228)
2.729
(1.797)
4.740
(2.289)
4.993
(2.344)
4.535
(2.244)
3.614
(2.028)
2.646
(1.774)
0.541
(1.020)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0 000
(0.707)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
1.131
(1122

Mean
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.347
(0.900)
1.361
(1.306)
2.848
(1.760)
4.467
(2.191)
4.745
(2.278)
4.329
(2 187)
4.437
(2.158)
3.818
(2.030)
0.913
(1.135)
0.000
(0.707)
0 000
(0.707)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
0.000
(0.707)
0 000
(0 707)
0.000
(0.707)

Figures in parentheses denote square root transformation ('J x+0 5 values) L'D values for varieties- 0.0775,
weeks-0 1897, interaction-0 3794

fin



Table 4. Per cent nut infestation on mature plants (September. 2005 to July, 2006)

Month/Periods
Sepc 2005 1

Sept. n

Oct |

Oct n

Nov. |

Nov. Il

Dec. |

Dec. Il

Jan. 2006 |

Jan. 1l

Feb |

Feb I

Mar |

Mar |l

Apr |

Apr I

Muy 1

May 1

June |

June [l

Tulv 1

July n

Mean

Figure in parentheses denote square root transformation (

V-l
0.000
(0.707)

0.000
(0.707)

0.000
(0.707)
0.000
(0 707)
0.000

(0.707)
0 000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.108
(0.780)
1.836
(1.528)
4.942
(2 333)
6.014
(2.552)
2.639
1 772)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
0 000
(0 707)
0.000
(0 707)
0.706
(0 954)

we£k*-0 2(Mi. inlcmctiton-0.408"

V-4
0.000
(0.707)

0.000
(0.707)

0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
2.500
(1.732)
5.000
(2.345)
0.000
(0.707)
0.084
(0.764)
2.130
(1.622)
5.372
(2.423)
6.190
(2.587)
3.188
(1.920)
0.000
(0 707)
0.000
(0 707)
0.000
(0.707)
0 000
(0 707)

0 000
(0 707)
0.000
(0 707)
0 000
(0 707)

1.112
(1.091)

o6

V-6 V-7 V-8
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.076 0.000 0.417
(0.759) (0.707) (0.958)
0 831 1.357 3.246
(1 154) (1.363) (1.935)
3.389 4.230 6.304
(1 972) (2 175) (2.608)
8 120 8.326 8.773
(2.963) (2.971) (3.045)
4.415 7 750 3.545
(2.217) (2.872) (2.011)
1.042 2 500 0.357
(1 242) (1 732) (0.926)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0.000 0.000 0.000
(0.707) (0.707) (0.707)
0 000 0 000 0.000
(0 707) (0 707) (0.707)
0 000 0.000 0.000
(0.707) (O 707) (0 707)
0 000 (1 QK 0.000
(0.707) (0 707) (0 707)
0 ooo 0 000 0 ooo
(0 707) (0 707) (0 707)
0.812 1.098 1.029
(0,981) (1.052) (1.036)

Mean
0.000
(0.707)

0.000
(0.707)

0.000
(0.707)

0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.000
(0.707)
0.500
(0.912)
1.000
(1.035)
0.022
(0.722)
0.483
(0.943)
2,501
(1 681)
5.062
(2.346)
6.810
(2.662)
3.780
(1 945)
0 780
(1 063)
0 000
(0 707)
0.000
(0 707)
0.000
(0.707)
0 000
(0 707)
0 000
(0 707)

0.000
(0 707)

\}X»b 5 values) C1)vnluoa fbr varieUes- 0.0834,



assessment was done on the extent of flushing and flowering on all the observation trees and
recorded as 25. 50 and 100 per cent.

Results

The details on the time of flushing initiation, the extent and progression in the
phenological events such as flowering, nut formation, harvest and off season flushing etc.
were observed on all the Five selected varieties and are presented in Table 5 and Fig. 2. As
compared to the early variety, V-l and mid season variety,V-4, the panicle initiation to

flowering was late and extended up to January and February.

Table : 5 Phenological phases in different varieties (Age : 13 Years)

Phenological Dates and duration in different varieties

events V- V-4 V-6 V-7 V-8
Bud Break 24-10-05 26-10-05 02-11-05 02-11-05 02-11-05
Flushing (0 to 31-10-05 to 02-11-05 to 09-11-05 lo 08-11-05 to 08-11-05
100%) 28-11-05 23-11-05 30-11-05 29-11-05 29-11-05
Panicle initiation 21-11-05 to  16-11-05 to 23-11-05 to 22-11-05 to 22-11-05
to Flowering 19-12-05 28-12-05 25-01-06 31-01-06 07-02-06
Nut formation 09-01-06 21-12-05 18-01-06 24-01-06 31-01-06
First harvest 06-02-06 04-01-06 22-02-06 28-02-06 28-02-06
Last harvest 24-04-06 26-04-06 04-05-06 11-04-06 09-05-06
Off season 26-06-06 - y —
flushing
Expt.3 Weather data at RFRS, Vengurle ( September, 2005 lo July, 2000)

The weather parameters viz.,, maximum temperature, minimum temperature, FN
relative humidity. AN relative humidity, sunshine hours, Rainy days and Rainfall amount
prevailed in the experimental sites were recorded daily The mean weekly weather data for
the period from September. 2005 to July, 2006 are presented in Table 6; Fig 3 & 4.

During October  November (Post monsoon period) the maximum and minimum
temperatures were in the range of 31,30 f to 34.12 C and 17.80 ( to 2489 C,
respectively The forenoon and afternoon relative humidity ranged from 78 14 to |0 71%

and 53.86 to 77 20 % respectively The rainfall was zero during this period.

During winter and post winter season (December lo March). 10 00 mm rainfall was

received in one day in first week of March The temperature ranged from 31 28°C lo 34 30"r

to

to
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(maximumJ and 15.37 C to 23.29 C (minimum). The forenoon and afternoon relative

humidity- was varied from 72.00 to 92.43 % and 42.29 to 70.42 % respectively.

During summer months (April and May), the maximum temperature ranged from
30.00°C to 33.57°C while the minimum temperature ranged from 21.10°C to 27.15°C The
forenoon relative humidity was in range of 76.00 to 92.57 % and the afternoon relative
humidity was in range of 59.50 to 86.57 %. During the last week of May 591.00 mm rainfall
was received from seven days. The monsoon period from June to August had received rain

continuously, the number of rainy days per week varied from 4 to 7 and the rainfall amount
from 14.60 to 218 mm.

Expt.4 Correlation of TMB population and damage with weather variables

The weekly data on TMB population on five varieties is presented in table-7. The
data has been used for working out the correlation with the weather variables. The mean per
cent damage on shoot, panicle and nut recorded at w'eekly intervals are presented in tables -j.
to % The data were used for correlation analysis. The variety V-4 has recorded high TMB
population for prolonged period from Sept. IV week to Mar. IV week. In general TMB

population and damage was very low during this year at Vengurla

Results

The weekly mean weather data from Sept.2005 to April 2006 used for correlation
analysis is as given in Table 6. The results of simple correlation analysis are presented in
tables to 10 The influence of w-eather variables on TMB population and damage on
shoot, panicle and nut varied in different varieties based on the results of simple correlation
analysis This variation was due to the variation in TMB damage in dillcrent varieties.
Shoot infestation and panicle infestation showed some relationship Withithe weather. The
results of correlation analysis revealed that minimum temperature and A N relative humidity

were negatively related with the shoot infestation and panicle inleslation in the \ariclics V-1,

V-4 and V-6.



Table 6: Meteorological data from September, 2005 to July, 2006 ( RFRS, Vengurle)

Month W eek

Air Temperature Relative Humidity = Rainfall No. of Sunshine
No. ("a | (%) rainy  hrs
Max. Min. Forenoo Afternoo days
n n
Sept,05 1(36* 29.90 24.83 91.14 86.43 218.80 03 0.71
2(37) 29.78 24.87 91.71 85.00 80.00 07 3.44
3(38) 28.93 25.06 90.00 85.87 253.20 05 2.13
4(39) 30.24 23.89 92.29 74.14 19.20 01 6.29
Oct. 05 1(40) 31.30 24.23 89.86 69.71 0.00 00 7.64
2(41) 33.14 24.45 88.00 76.14 0.00 00 5.60
3(42) 31.73 2491 90.71 77.29 0.00 00 7.40
4(43) 32.66 24.89 86.00 63.86 0.00 00 8.20
5(44) 32.45 22.66 87.00 63.86 0.00 00 7.54
Nov. 05 1(45) 34.12 19.58 78.14 55.00 0.00 00 9.44
2(46) 33.79 17.80 82.71 56.14 0.00 00 9.83
3(47) 34.10 19.56 83.29 53.86 0.00 00 8.94
4(48) 32.91 21.25 87.71 63.71 0.00 00 5.76
Dec. 05 1(49) 34.24 21.06 83.86 66.71 3.00 01 8.63
2(50) 33.13 17.60 87.00 56.43 0.00 00 9.11
3(51) 32.11 16.37 87.86 48.86 0.00 00 9.60
4(52) 32.28 16.31 88.00 58.25 0.00 00 9.13
Jan, 06 1(01) 32.82 16.27 89.29 55.86 0.00 00 9.14
2(02) 34.39 19.11 92.43 55.71 0.00 00 8.60
3(03) 34.17 18.52 90.14 56.43 0.00 00 9.34
4(04) 33.16 17.62 72.00 42.29 0.00 00 9.81
5(05) 34.07 15.37 83.57 49.86 0.00 00 10.03
Feb.06 1(06) 34.16 15.89 87.00 48.14 0.00 00 10.10
2(07) 32.53 17.80 85.57 59.71 0.00 00 9.90
3(08) 32.98 21.44 89.14 68.43 0.00 00 9.50
4(09) 31.51 21.56 89.71 70.42 0.00 00 8.31
Mar.06  1(10) 31.97 19.54 84.86 53.50 10.00 01 9.64
2(11) 31.28 20.78 83.57 64.57 0.00 00 9.56
3(12) 32.55 22.86 86.00 68.86 0.00 00 8.59



Apr.06

May.06

Jun.06

F1i1.06

4(13)
1(14)
2(15)
3(16)
4(17)
1(18)
2(19)
3(20)
4(21)
5(22)
1(23)
2(24)
3(25)
4(26)
1(27)
2(28)
3(29)
4(30)
5(31)

32.23
32.40
31.80
32.20
30.00
32.60
32.71
33.57
33.18
30.15
31.50
31.51
31.59
29.45
29.61
30.76
30.59
30.36
29.42

23.29
21.10
22.80
23.60
23.80
25.70
26.88
27.15
26.65
25.26
24.99
25.95
25.47
25.76
25.73
26.39
25.54
24.97
24.97

82.29
83.20
80.20
76.50
76.50
76.00
718.71
76. 14
719.57
92.57
91.29
82.43
88.85
86.14
86.71
85.43
83.14
86.00
84.57

£/

68.71
59.50
68.10
63.80
60.40
68.40
67.00
64.71
68.85
86.57
75.71
713.57
80.85
86.28
83.86
76.14
83.86
81.29
82.14

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

591.00

78.20
14.60
91.00

218.00

170.80
44.20
95.60
196.20
112.80

00
00
00
00
00
00
00
00
00
07
07
04
07
07
07
06
07
07
07

8.51
9.23
9.53
9.79
9.49
8.07
6.77
10.29
8.76
1.80
4.57
7.39
4.60
0.50
0.41
3.04
1.73
1.54
1.33
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Table 7. Weekly TMB Population & Shoot Infestation on Mature Plants

Period TMB Population in five varieties TMB Shoot infestation %)

V-1 V-4 V-6 V-7 V-8 1 V-I V-4 V-6 V-7 V-8
Sept 1V - C.200 - Rja - - 0.160 - . -
Oct | - 0.000 gSs H - - 0.242 - - -
Octn - 0.000 te mm - 0.294 - -
Oct in 0.000 = I - 0.375 - -
Oct rv 0.000 - S’ 0.427 r -
Nov | ©0.450 - - S'Sa 0.466  m - -
Novll pfg 0.000 1H 0.045 0.347 . -
Novin 0.100 0.050 - .- 0.072 0.387 * 0.060
Nov rv 0.050 0.100 BH - - 0.090 0.634 - - 0.079
Nov V 0.150 0 250 - 0.050 0.300 0.109 0.832 w - 0.138
Dec | 0.050 1.700 0.150 0.100 0.450 0.126 0.901 - )k 0.138
Dec I 0.100 0200 0.000 0.050 0.250 0.074 0.810 - - 0.198
DeclID 0.000 0.200 0.100 0.000 0.250 H 1.110 9 - 0.120
Dec IV 0050 0150 0000 0.100 0.500 - 1.122 9 0.086  0.240
Jan | 0025 0.000 0000 0.000 0.000 - 1.308 -» 0.086 0.080
Jan Il 0025 0000 0.000 0.050 0.000 - 1.125 - 0.129 0.179
Jan HI 0.000 0000 0.000 0.050 0.000 - 1.194 - 0.129 0.199
Jan IV 0.000 0.000 0.000 0.000 0.100 - 0.579 - 0.172 0.279
Jan V 0000 0000 0.000 0000 0.000 - - o - 0.240
Febl 0075 0050 0.000 0050 0.150 - 0.270 0.524 - 0.242
Feb H 0200 0.150 0000 0.000 0.150 - 0099 0.654 - 0.102
Feb 1l 0.100 0.150 0.000 0.000 0.100 - - 0 786 - 0.123
Feb IV 0200 0.200 0150 0200 O 100 - - 0.916 - 0.143
Mar | 0.100 0.250 0.200 0.300 0.250 - - 0.526 - 0.082
Mar U 0025 0050 0.200 0.550 0.500 - - - - 0 000
Mar I - 0 150 0.600 0150 0400 - - - - (1.000
Mar 1V : 0050 0.400 0.100 - - - - - (1000
Mar V - - 0.050 m - - - - - 0.000
Apr | - 0 000 - - v - 0 000
Apr I 0 050 - - m - 0 000
Apr ffl m - - " 0.061
Apr IV - - " - 0 081
May | - - : m 0 102
May 0 - - m - 0 122
May in 0 163
Mean

(Sept. to July) (1026 0.090 OOJR onj9 o0.077 0.010 0.274 0.077 0.01J 0.050



Table 8. Weekly TMB Panicle & Nut infestation on Mature Plants

Period

NovVv hi
Nov IV

Nov V
Dec |

Dec Il
Dec 11l
Dec IV

Jan |
Jan |l

Jan Il
Jan IV
Jan V

Feb |
Feb H
Feb Il
Feb IV
Mar |
Mar Il
Mar H
Mar IV
Mar V
Apr |
Apr |l
Apr rn

Mean

(Sept. to .July)

TMB Panicle infestation (%)

V-1
0.118
0.351

0.702
1.108

1.468
1.777
2.2177

3.789
4 030

4.823
5 205
5.685

4 089
3 239
3418
2 649
2 809
1270
0 488

) 992

V-4 | V-6
0.347
0.859

2.008
2.994

4.191
5.682
7.940

8 209
7 515

6659
6.383

5.763
5038

7056
7 913
8 909
2 293

2.016

0.100
0.150

0.206
0.543

0.837
0.934
2.078

3.173
3 895

3.927
4 966

5 846
4.467

3.970
4.219
5.109

1.892
2.515

1839
2 227

1.149

V-7
9
4

0.142

0.091

0.363

0.885

1.449

2.223
2.356

2.543
2.647
2 461
2.536
3.244
3.636
4.275

4.885
5.715

2.669
0.500

0.910

V-8

0.066

0.166
0.778

1..241
2.008
3.450

4.308
5.172

4.900
5.474
4.606
4.297
4.773
3.634
3.593
2.552
2.739
1082

1.131

V-1

0.156
0.167

0.839
2.833
4.723
5.160
7 287
6.857
4.183

1094

0.706

TMB Nut infestation (%)

V-4

5.000

5.000
5.000

0.000
0000

0.000
0.167

1.409
2.856
3.546
7.198
9.364

10.372
12.848

6.375

1.112

V-6

0.152
0.387
1.274
2.615

4.163
5.760

7.546
11.055
5615
3.214
2 083

0.812

V-7

E9

1.250
1.463
3.397
5.062
7.073

9.578

10.786
4.714
5.000

1.098

Table: 9 Correlation of TMB Shoot infestation with weather parameters

Weather Parameters

Max. Temperature
Mm Temperature

Mean Temperature

FN Humidity
A N Humidity
Mean Humidity

Sunshine hour ;

V-l

0.325
0083
0 183
-0018
-0 370
-0 262

0 057

V-4

0213
-0 418
- 0.400

0 214
-0 349
-0 142

0 225

V-6

(1462
-0 880
-0 713

0.185
-0 786
-0 606

0 107

V-7

Correlation coefficient on different varieties

0 475
0 60S
0 557

-0 690
-0 837
-0 765
0 510

V-8
- 0.126
- 0.07.3
-0 123

-0.182
- 0.190
-0.267
0 140

V-8

0.833
2.006
4.486

4 669
7.938

9.680
7 866

4 653
2.436
0.714

1.029



Table: 10 Correlation of TMB Panicle infestation with weather parameters

Weather Parameters Correlation coefficient on different varieties
V-1 V-4 V-6 V-7 V-8
Max. Temperature 0.224 -0.311 0.019 - 0.420 0.100
M-m Temperature - 0.501* -0.160 -0.227 0.084 - 0.479*
Mean Temperature -0.411 -0.295 -0.225 -0.098 - 0.434
F.N. Humidity - 0.021 0.355 0.015 - 0.022 - 0.011
AN Humidity- - 0.470* 0.136 -0.169 0.042 -0.374
Mean Humidity -0.338 0.278 -0.125 0.018 - 0.289
Sunshine hours 0.419 0.222 0.386 0.430 0.544%*

Expt.5 Seasonal occurrence of TMB on young cashew trees of age 6 years

At the R.F.R.S. Vengurle, there are also young plantation of different varieties and
from the available trees, five plants each of variety Vengurla - 4, Vengurla -7 and the
promising hybrids Hy-303 and Hy-320 i.e. total 20 plants of age 6 years were selected for
the study The observations on TMB population and damage were done similar to that of

mature trees. On young trees, 0.5 m2quadrant was selected on four sides of the tree.

RESULTS

TMB population
The weekly observations on TMB population from Sept .2005 to July, 2006 were

recorded from all the four varieties. For the convenience in presenting the results the data are
presented as fortnightly data in Table 11 Similar to that of mature trees the TMB population
was observed from November to March. In the variety V- 4, the maximum TMB population
was observed during the Il fortnight ol December with a mean population o! _ 117 The
variety, V- 7 recorded a high population of TMB during 1 fortnight of December with a
mean population of 0.570. In all the varieties highest population was during Dec! & I
fortnights followed by another low peak in the month of February. Among the four varieties

TMB population was highest in V-4 followed by My- 303.

Damage Intensity

The extent of TMB damage on shoots, panicles and nuts on the young plants ol V-
4, V- 7, Hy-303 and Hy-320 are presented in Tables 12 to 14..
Shoot infestation:-

fn V 4. shoot infestation reached maximum in | fortnight of January with a mean ol
10445 % In V 7. the shoot infestation was highest in Il fortnight ol December (2 787 %).
In the hybrid. Hy-303 the maximum infestation was during Il fortnight of December (4.870
%) followed by the hybrid Hy-320 with the peak during Il fortnight of December” 386 %)



Table 11 : TMB population on Young Plants

Manth/Perioth

September 2005,1

September 11

V -4
0.000(0 707)
0 000(0.707)

V —7
0000(0.707)

" 0.000(0.707)

Hv - 303
0.000(0.707)
0.000(0.707)

Hy - 320
0.000(0.707)
0.000(0.707)

Mean
0.000(0.707)
0.000(0.707)

October t 0 000(0.707) 0000(0.707)  0.000(0.707) 0.000(0.707) 0.000(0.707)
October I 0.000(0.707) 0.000(0.707)  0.000(0.707) 0.000(0.707) 0.000(0.707)
November | 0 000(0.707) 0.025(0.725)  0.000(0.707) 0.150(0.806) 0.044(0.736)
November I 0.125(0.791)  0.275(0.880)  0.100(0.775)  0.275(0.880.)  0.194 (0.832)
December [ 1.325(1.351) 0 570(1.034)  0.950(1.204) 0.425(0.962) 0.818(1.138)
December I 2117(1618) 0 317(0 904)  0.650(1.072) 0.183(0.826)

January 2006.1

0 000(0.707)

0.000(0.707)

0.000(0.707)

0 000(0.707)

0.817(1.105)
0.000(0.707)

January I 0 050(0.742) 0.000(0 707)  0.025(0.725) 0.100(0.775) 0.044(0.750)
February | 0 400(0.949) 0.075(0 758)  0.150(0 806) 0.175(0 822) 0.200(0.834)
Februarv I 0.225(0 851) 0 125(0.791)  0.475(0 987) 0.200(0.837) 0.256(0.867)
March | 0 450(0 975) , 0.250(0 866) 0 250(0.866) 0 1500.806) 0.275(0.878)
March U 0.000(0.707) 0 067(0.753)  0.017(0.719) 0.000(0.707) 0.021(0.722)
April | 0 000(0 707) 0.000(0.707)  0.000(0.707) 0.000(0.707) 0 000(0.707)
April D 0 000(0.707) 0,000(0 707)  0.000(0.707) 0.000(0.707) 0.000(0.707)
May | 0 000(0 707) 0.000(0.707)  0.000(0 707) 0.000(0.707) 0.000(0.707)
Mav IT 0 000(0 707) 10 000(0.707)  0.000(0.707) 0.000(0.707) 0 000(0 707)
June | 0000(0.707) 0.000(0.707)  0.000(0.707) 0.000(0.707) 0 000(0.707)
June Il 0000(0 707) i 0000(0 707)  0.000(0.707) 0 000(0 707) 0.000(0.707)
July | 11000<0 707) 0.000(0.707)  0.000(0.707) 0.000(0 707) 0.000(0 707)
July I 0 000(0 707) 0.000(0.707) 0 000(0 707) 0 000(0 707) 0 000(0.707)
Mean 0.159(0.813) 0.077(0.757)  0.119(0.775) | 0.075(0.755)

Figures in paren he ;i»‘Jennie square root tmnsformolion (Vx *0 5values) L 1) value variety -0 0977,1cnod
0 2192. internetiin -0 178*1

Irrespective of the varieties, shoot infestation was maximum during | fortnight of

January (4.431 %) followed by Il fortnight of December (4.306 %) and 11 fortnight of

January (2 325 %) Comparatively high shoot infestation irrespective of periods was

recorded in V—4, with a mean infestation of 1.668 % (Table 12)* fir] ) ®

Panicle infestation
The panicle infestation was uplo 32 % in V-4 during | fortnight or January. In V-7,

the panicle infestation was highest tn Il fortnight nr January (It) H02 %). In the hybnd Hy-
303. tire panicle infeslatton was its peak during Il fortnight or December (17 550 %) and one
more peak Feb Il formal 117-MO). In hybrid Hy-320 the peak was during I fortnight or
January (21 564 %) Irrespective of the varieties, the panicle infc.slation was maximum

during | fortnight of January with a mean of 10811 %, followed hy 15017 % durtn6 i
fortnight of December and 14 407 % during Il fortnight of January Comparatively high



panicle infestation irrespective of periods was recorded in Vengurla - 4 with a mean

Infestation of 5055 % (Table 13>

53

Table :12 Percent shoot infestation on young plants

Month/Perioda
September 2005,1

September H

V-4
0.000(0.707)
0.000(0.707)

V-7
0 000(0.707)
0.000(0.707)

Hy - 303
0.000(0.707)
0.000(0.707)

Hy - 320
0.000(0.707)
0.000(0.707)

Mean
0.000(0.707)
0.000(0.707)

October | 0 000(0 707) 0.000(0.707) 0.000(0.707) 0.000(0.707) 0.000(0.707)
October U 0 000(0.707) 0.000(0.707) 0.000(0.707) 0.000(0.707) 0.000(0.707)
November | 0.197(0.835)  0.044(0.738)  0.000(0.707)  0.177(0.823)  0.105(0.776)
November I 0 395(0.946) 0.630(1.063) 0.000(0.707) 0.356(0.925) 0.278(0.910)
December | 1268(1 330) 1.828(1.526) 1.984(1.576) 1.429(1.389) 1.627(1.455)
December I 6 182(2 582) 2787(1.813) 4 870(2.317) 3.386(1.971) 4.306(2.172)

January 2006,1

10 445(3 308)

1235(1 317)

3.558(2.014)

2.487(1.728)

4.431(2.092)

January I 6 873(2.715) 0 611(1.054) 0.647(1.071) 1.170(1.292) 2 325(1.533)
February | 2.094(1 611) 0 000(0.707) 0.282(0.884) 0.091(0.769) 0.617(0.993)
February 11 3606(2 026) 0.000(0.707) 0.019(0.787) 0.181(0 825) 0.977(1.086)
March | 4 766(2.295) 0.000(0.707) 0.000(0.707) 0.301(0.895) 1.267(1.151)
March IT 0X69(1 170) 0.000(0.707) 0.000(0.707) 0.281(0 884) 0.288(0.867)
Apnl | 0 000(0 707) 0.000(0.707) 0.000(0.707) 0.000(0.707) 0.000(0.707)
April D 0 000(0 707) 0.000(0.707) 0.000(0.707) 0 000(0.707) 0.000(0 707)
May ( 0 000(0 707) 0.000(0 707) 0.000(0 707) 0 000(0 707) 0.000(0 707)
May I 0 000(0 707) 0 000(0.707) 0 000(0 7U7)  0.000(0.707) 0 000(0.707)
June | 0 000(0 707) 0.000(0 707) 0 000(0 707) 0 000(0 707) 0.000(0.707)
June I O (JO00 707) 0 000(0.707) 0 000(0 707) 0 000(0 707) 0 000(0.707)
July | 0 000(0 707) 0 000(0 707) 0000(0 707) 0.000(0.707) 0 000(0.707)
July 11 0 000(0 707) 0 000(0 707) 0 000(0 707) 0.000(0.707) 0.000(0 707)
Mean 1.668(1.241) 0.324(0.856) 0.521(0.907) 0.448(0.908)

Figures in porcnthe*i; denote “ipjare root transformation (Vx + 0 5 values) CD value lor variety -0.0813,
Period-0 19'M, interaction - 0 YjH2

Nut infestation
The nut infestation was observed during the month of January lo March It was upto 12 % in
V- 4 during | fortnight of March
March with a mean of 9 144 %

In V-7. mfeslalion reached peak during 11 fortnight of
In the hybrid, tty-303 the nul infestation was maximum

during 1 fortnight or March (10.218 %) In nil the varieties nul infestation was low as

compared to the panicle infestaiion and Hranged from 1945 in 11941 % (Table 14v 1 'J *)

phe variety influence on shoot, panicle and nut damage on voung plants is depicted

In Fig. 5 frxcept in V-7. panicle damage was highest as compared lo shoots and nuts The

damage was lowest m shoots



Table 13 : Per cent Panicle infestation on young plants

Month/Period*
September 2005, |

September 0
October |
October i
November |
November I
December |

December U

January 2006 |

January 1l
February |

February 11
March |

March D
Apnl |
April n
May |
May I
June |
July 1
July n

Mean

V-4
0.000(0.707)

0.000%0.707)
0.000f0.707)

0.000(0.707)
0.107(0.777)

2.213(1.647)
5.953(2.540)

22.808(4.828)
32 201(5.718)
20661(4.600)

8 502(3.000)
8 465(2 994)
8 976(3 078)
1.333(1 35-1)
0000(0 707)
0 000(0 707)
0 000(0.707)
0 000(0 707)
0 000(0 707)
0 000(0 707)
0 000(0 707)
5.055(2.774)

V -7
0.000(0.707)
0.000(0.707)
0.000(0 707)
0.000(0.707)
0.000(0.707)

0.177(0.823)

1.763(1.504)
6.253(2.599)

10.499(3.316)
10.802(3 362)
8 827(3 054)
8 398(2 983)
7.187(2 773)
0 556(1.028)
0 000(0.707)
0.000(0.707)
0.000(0.707)
0 000(0 707)
0.000(0.707)
0.000(0 707;
0.000(0.707)
2.476(1.392)

Hy - 303
0.000(0.707)
0.000(0.707)
0.000 (0.707)
0.000(0.707)
0.000(0.707)
1.558(1.435)
8.094(2.932)
17 550(4.249)
14.979(3.934)
10.254(3 279)
12 220(3 567)
17 440(4 236)
12.937(3 666)
0.000(0.707)
0.000(0.707)
0.000(0.707)
0.000(0 707)
0.000(0.707)
0.000(0.707)
0 000(0 707)
0 000(0.707)
4.320(1.691)

Hy - 320

0.000(0 707)
0.000(0.707)
0.000 (0.707)
0.000(0.707)
0.000(0.707)
3.453(1.988)
6.988(2.736)
17.055(4.190)
21.564(4.697)
16.154(4.080)
11.528(3.468)
9.579(3.175)
8.266(2.961)
0.000(0.707)
0.000(0.707)
0.000(0.707)
0.000(0.707)
0.000(0.707)
0 000(0.707)
0 000(0.707)
0.000(0.707)
4.299(1.909)

Mean

0.000 (0.707)

0.000(0.707)
0.000(0.707)
0.000(0.707)
0.027(0.725)
1.850 (1.473)
5.699(2.428)
15.917(3.967)
19.811(4.416)
14.467(3.830)
10.269(3.272)
10.971(3.347)
9.342(3.120)
0.472(0.949)
0.000(0.707)
0.000(0.707)
0.000(0.707)
0.000(0.707)
0 000(0.707)
0.000(0 707)
0000(0707)

Figures in psicnthesB j denote scjuare root Lnin.sformolion. (V x + 0.5 vulucs) CD value lor variety -0.1055
Penod -0 2584, interaction - <J 5169

Expt. 6 Correlation of TMB population and damage with weather on young trees

The TMB population recorded at weekly intervals on different \arielies has been

used for working out lhe correlation The weekly data on population and mean per cent

damage are presented in Tables 15 to 16

The results (R values) of simple correlation analysis are given in tables 17 & IX The
minimum temperature was negatively correlated with the shoot infestation in all the five

varieties of young trees Similar was the case with A N relative humidity except in the case
of V-7 (Table 17)

afternoon RH showed a negative correlation (Table IX)

In the case of panicle damage also the minimum temperature and



Tabic : 14 Per cent not infestation on young plants

Month/Periods
Sept. 2005 to Jan. |

January 13
February |
February i
March |
March
April |
Aprilu

May | to July 11

Mean

V-4

0.000(0 707)
0 000(0.707)
2.473(1.724)
8.625(3.021)

11.941(3.527)

5.020(2.349)
0.000(0.707)
0.000(0.707)
0 000(0.707)
1.275(1.061)

V -7

0.000(0.707)
0.000(0.707)
1.945(1 564)
3.624(2.031)
6.012(2.552)
9.144(3.106)
2.000(1.581)
0.000(0.707)
0.000(0.707)
1.033(1.039)

Hy - 303

0.000(0.707)
0.000(0.707)
2.297(1.672)
6.465(2.639)
10.218(3.274)
9.278(3.127)
0.000(0.707)
0.000(0.707)
0.000(0.707)
1.285(1.065)

Hv - 320

0.000(0.707)
3.750(2.062)
3.753(2.062)
6.667(2.677)
8.827(3.054)
5.370(2.423)
0.000(0.707)
0.000(0.707)
0.000(0.707)
1.289(1.068)

Mean
0.000(0.707)
0.938(1.346)
2.617(1.756)
6.345(2.592)
9.250(3.102)
7.204(2.751)
0.500(0.926)
0.000(0.707)
0.000(0.707)

Figures in parenthesis denote square root transformation. (V x+ 0.5 values). CD value for variety -0.1048,
Period -0.2567. interaction - 0.5135

Table 15 : Weekly Data on TMB population & Shoot infestation on Young Plants

Period

Nov |
Nov Il
Nov Il

Nov IV
Dec |
Dec I
Dec HI
Dec rv
Dec V
Jan |
Jan Il
Jon ni
Jan IV
Feb |
Feb n
Feb m
Feb IV
Mori
Mar Il
Mur 1l
Mar IV

Mean (Sept. to Jul.)

Shoot infestation (%)

Population
V-4 V-7 Hy- Hy -
303 320

- 0.050 0.300

- 0 450 - 0 000
0 250 0 100 0.200 0.550
0 950 0 800 0 800 0.600
1700 0.340 1 100 0.250
2 450 0 550 1.000 0.400
3 800 0 400 0.950 0.100
0 100 0 000 0.000 0.050
0 000 0.000 0.000 0 000
0 0(K 0.000 0 000 0.000
0 100 0 ooo 0 000 0.150
0 000 0 ooo 1 ooo 0 1K
0 450 0 000 0 000 0 050
0 350 0 151 f) 300 0 300
0 400 0 200 0 300 0.100
0 050 0 050 0650 0 300
0.750 0 300 0 450 0 200
0 150 0 200 0 050 0 100

D 0 200 0 050 -

. m - i,
0 159 0 077 0.119 0075

r10

V-4

0 112
0.282

0.338

0.451
0.833
1.702
3 523
6.286
8 738
10 665
10.225
8 777
4 968
2082
2 105
3185
4029
4 488
4 643
2 346
0 260
1.668

V-7 Hy-
303
0.087 -
0.499 -
0.766 —
1.547 1.485
2 10 2 482
2.592 4.006
3.048 4.752
2.702 5.853
1.565 4 367
0.905 2.748
0 835 0.831
) 387 0.462
m 0 185
- 0 179
— 0 238
0.324 0.521

Hy-
320

0.100
0.253

0.306
0 406
0.902
1955
4 647
2 589
2 922
3 731
1243
1.592
0 747
0 182
0.000
(1120
0.241
0 241
0 361
0 361
0 482
0.448
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Tabic 16: TMB Panicle & Nut infestation on Young Plants

Period

Ncrv 11
Nov HI

Nov rv

Dec |
Dec Il

Dec ID
Dec IV
Dec V
Jan |
Jan Il
Jon HI
Jan IV
Feb I
Feb II
Feb HI
Feb IV
Mar |
Mar [l
Mar HI
Mar IV
Mar V
Apr |
Mean (Sept. to Jul )

V-4

0 213
1.620

2.806
3.639
8.266
15.413
22.893
30.119
32.395
32 066
27 260
14 062
9 129
7 875
9 585
7 344
10 750
7 202
4 000

5.055

Panicle infestation (*/e)

V-7

B
'‘Vp
0.354
1.276
2.256
3.211
6.485
9.062
11 098
9.906
12 270
9.334
10.290
7.363
8 976
7 820
10.015
4 359
1.667

2.476

Hy-
303

0.511

2.605
6.506
9.681
13.345
17.893
21.413
17.868
12 089
10 692
9.815
11.297
13.142
15.568
19.380
16 330
9.543

4.320

Hy-
320

2.066

4.840
4.810
9.166
12.254
18.132
20.779
23.162
19.961
19 414
12 875
14.539
8 516
9.164
9 993
10.008
6 524

4.299

Nul infestation ( %)

V-4

1.275

V-7

1.667
2.222
3.375
3.872
4.321
7.702
8437
11 302
7 705
4 000
1.033

Table. 17 Correlation of TMB shoot infestation with weather (young trees)

Period

Max. Temperature
Min Temperature
Mean Temperature
F N Humidity

A M Humidity
Mean Humidity

Sunshine hours

V-4

0 330
-ft 151
-0 351
0 248
-0 126
-0 129
0 193

Hy-
303

2.024
2.570
4.807
8.123
9.082
11.354
16 667
11 167

1.285

Cnrrclollnn coefficient on different varieties

V-7

-0.674*

-0 319
-0 486
- 0.460
0 235
0 191
-0 128

lly - JO3

-0 270
-0.237
-0.319

0474
-0 019

0 232
-0 599*

Hy - 320
0024
-0.456*
0 465*
0 294
-0.368
-0 135
0026

5.000
2.500
3.280
4.226
4.398
8.936
7.333
10.321
8 333
7778

1.289



Pcnod

Max. Temperature-
Min. Temperature
Mean Temperature
PJ4 Humidity

A.N Humidity
Mean Humidity

Sunshine hours

Correlation coefficient on different varieties

V-4 V-7 Hy - 303 Hy - 320
0.155 0.182 -0.248 0.260
-0.435 -0.457 -0.220 -0.538
-0.366 - 0.384 -0.378 -0.425

. 0.163 0.221 0.412 0.156
-0.420 -0.215 0.069 -0.451
-0.226 -0.029 0.260 -0.231
0.187 0.371 0.307 0.281

Expt.7 Assessment of ant population (September, 2005 to July, 2006)

Observations on population of ants were taken at weekly intervals from all the plants
of three categories viz. early, middle and late season varieties. In situ count of ant population
present in each quadrant (Im2 was taken (0.5 m2 for young plants of age 6 yrs). The mean
number of ants present per quadrant per mature tree, counted at weekly intervals averaged on

monthly basis on different categories/varieties is presented in Table 19 and Fig.6.

Table 19. Population uf ants (mean no. per quadrant) on mature trees)

Month
Sep. 05
Oct. 05
Nov 05
Dec. 05
Jan. 06
Feb 06
Mar 06
Apr 06
May 06
Jun 06
Jut 06

Mean

In mature cashew plants, the highest ant population (9 50) was in the month of May

V-1

008
012
104
U65
0 46
0 63
0.70
020
0 52
0.33
042
0.47

In the Variety V-4

Irrespective of the varieties, high population of ants was observed during Mas and April
with mean population of 121 and 2 40 respectively Comparatively high ant population was

V -4 V-6 VA i V-8
0.60 070 0.30 0.30
0.65 0.00 0.15 0.30
3.08 128 0.56 0.36
260 075 095 030
2.60 0.10 028 0.44
355 085 0 60 0.35
6.64 3.60 1.60 1.95
7 30 055 2.70 1.25
9,56 140 172 2 84
710 0.10 0 60 020
155 0.25 0 65 0 55
4.10 0.H7 0.92 OoHO

recorded in Vengurla - 4. the mean number was 4 10 over period

Mean

0.40
024
126
105
0.78
1.20
2 90
240
321
165
0 68

In the variety V-I, high population of ants was recorded during
November and March with mean no of 104 and 0 70 respectively In the variety, V 6, high

ant population was during March (3 00) followed by V- 7 ( 2 70) during April while in the
case of V 8. the highest ant population was during May with a mean population of 2.84
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Expt. 8 Diversity of Spider fauna and assessment of population of Spiders

A survey has been conducted in cashew plantations of Regional Fruit Research
Station, Vengurle. Spiders were collected from cashew fields by following the direct
observation/hand picking method. Wide mouth test tubes or polythene bags were used to
capture the spiders. The collected specimen was preserved in diluted isopropyl alcohol.
Collection was made only from the cashew trees. The collected spiders were sent to College
of Horticulture, Vellanikkara for their identification upto genus/species level and the list of
spider fauna observed at RFRS, Vengurle is given in Table 20.

Table 20: LIST OF SPIDERS IDENTIFIED - RFRS Vengurle

Bottle No Name of spider Family

A Peucetici sp. (adult female) Oxyopidae
B 1 Lysomanes sp. (adult female) Lysomanidae
2. Lysomanes sp (adult female) Lysomanidae

C Oxyopes shwetae Tikader (aduli female) Oxyopidae
D 1 Thomisus slkhmensis Tikader (adult female) Thomissidae
2 Thomisus pugilis Stoliczha (adult female) Thomissidae
Peucetia sp. (adult male) Oxyopidae

F 1 Argiope anasuja (Immature) Agriopidae
2 Lysomanes sp. (Immature) Agriopidae

3. Dieta sp (Immature) Agriopidae

G 1 Neoscona sp. (adult female) Agriopidae
2. Neocona sp. 2 (adult female) Agriopidae

H 1 Hyllus sp (adult female) Salticidae

2 PlexIppus paykulli (adult female) Salticidae

The mean number of spiders presenl per quadrant per mature tree, counted at weekly
Intervals and averaged on monthly basis on different categories/varieties is presented in
Table 21 Irrespective of the varieties, high population of spiders was observed dunng March
and February with mean population or 544 and 5 12 respectively Spider population was
present throughout the period and it was high during November to March in all the varieties
which coincides with the occurrence of TMB It was seen that the spider population was low
In monsoon season ie. in the months of June. July at that time occurrence or TMB s

negligible Comparatively high population of sp.ders was recorded in Vengurla - 8, the

mean number was 3 67 over period

15



Table 21: Population of spiders (mean no. per qguadrant) on mature tree)

Month V-1 V-4 V-6 V-7 VX8 Mean
Sep 04 2.78 2.65 2.35 2.00 2.60 2.48
Oct 04 1.86 1.95 2.40 2.25 1.90 2.07
Nov 04 3.04 2.40 2.48 2.84 3.00 2.75
Dec 05 3.45 3.95 3.20 3.75 5.45 3.96
Jan. 05 5.56 4.10 3.45 3.28 4.96 4.27
Feb 05 5.82 4.04 4.60 5.60 5.55 5.12
Mar. 05 4.15 5.40 6.60 5.25 5.80 5.44
Apr 05 2.85 2.35 3.70 3.00 3.70 3.12
May 05 3.20 3.56 3.60 2.60 3.36 3.26
Jun 05 1.95 2.45 2.00 2.45 2.30 2.23
Jul 05 1.92 1.75 1.75 1.65 1.70 1.75
Mean 333 3.15 3.28 3.15 3.67
Exit. 9 Assessment of TMB population on alternative host plants

Random survey was conducted in and around the cashew plantation to locate the
alternative host plants for TMB population and attack. The following tress/plants present in
the locality were observed ! TMB population was not

observed on any of the plants observed during the period The plants observedoare Guava

Psidium guajciva’ Cocoa Theobroma cacao. Indian goose berry Emblica officinalis and

Drumstick Moringa olelfera

HG6
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SAME OF suB CENTER - AGRirni
gT ™ ’

UNIVERSITY OF AGRICULTURAL SCFNcK ngALORE - 5*0065.

IT* project was im puted a. the ARS, Chmtamani as one of the sub centen. The experiments
as per the technical programme were implemented during the period 2004-2005.

Eipt-1: Seasonal occurrence of TMB population and damage

Obj]ective: To assess the TMB \908”'6‘“0” ?nr}ﬂ Frrllg hﬁ‘fSH%ff‘y of damage on sefectea trees at the center
over a period of one year (September 2005 to May 2006).

Materials and methods

From the trees available at the center, the following were selected to represent three categories as early,
mid and late varieties.

Varieties

Early - Anakkayam-1 (10)

Mid -Kanaka (10)

Late - Chintamani-1 (10) and NDR-1 (3)

No. of trees - 3 per Variety

Observations

Observations were taken as described in earlier report

Results

TMB population

The data on seasonal variations of TMB population at fortnightly intervals during the period
from September 2005 to May 2006 at ARS, Chinlamani, UAS, Bangalore arc presented in Table 1dtF/'g.

Among the varieties the early variety Anakayam-1 recorded significantly highest TMB
population (0.299) followed hy NDR-1 (0.159), which is a late variety.

Among seasonal variations, the highest I MB population was observed during | fortnight of April
(3.220), 2006 followed hy 1 fortnight of March, 2006 (0.556) and Il fortnight of March. 2006 (0.4%)
which were significantly different.

The variety and seasonal interaction showed that Kannkn has showed higher population of TMB
1.072) during | fortnight of April 06 followed hy Anakayam-1 during I fortnight of March 06 (0.910),
NDR-1 during | fortnight of April 06 (0.906), Anakkayam-1 during Il fortnight of March, 06 (0.867),
( luntamani-1 during | fortnight of April. 06 (0 780) and Anakkayam-1 during 1 fortnight of April. 06

(0.775). The remaining combinations of varieties and seasons were on par with each other with

significantly low or nil population of TMB



Table 1. Seasonal occurrence of TMB on differed varieties (mean of three replications)
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L

TMB Damage intensify: Shoot infesti”

A
The data on seasonal variations: nfc-k
_ _ _ °ns ofshoot infestation hv TMR nn H,r _ _
Interva) at ARS, Chintamani.UAS Banealnm. a - different vaneties at fortnightly
EZLI.TW I. Silore, dunng (he period from Supicmber 2005 ro May 2002 ana
|t Shoot infestation was significantly high (0.3481 in r\ m,
No significant difference was observ'ed in rr ° aiTlani 1 comPared t(>ail other varieties.
— — - ‘- s n
all other seasons (fortnights) followed by Il fort ' h § °flanuary 06 spared to
S™M -«05,0.,01J, 1 ““ m « « | » - | Ibnnighi .2
Th'*»' nr'n 7 oy M A
M .ud significantly (20JJ) A N _— S
M W n..ni.;, 06 (1.590) and Kan.it: duringn ,™ M ,,

ff2



fable 2. Shoot infestation on different varieties (mean of three replications)

Month Fortnight

September 12005
September I
October |
October i

November |
November I

December 1
December I
January 120%
January Il
February |
February I
March |
March i
April
April
May 1
May I

Varn tic

: . [
CD (0.05) for comparing periods, varieties and then Inlfff&Ctions i10 ’

Anakkayam-1

00(0.707)

0.0 (0.707)

0.0 (0.707}

0.0 (0.707)
0.0(0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0:707)
0.0(0.707)
0.0(0.707)
0.0 (0 707)
0.0 (0.707)

0.0(0.707)

0.0 (0.707)

Kanaka

0.0(0.707), .

0.476 (0.988)

0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0 (0.707)
0.0 (0.707)

0.0 (0,707)

*

0.0 (0.707)
0.0 (0.707)

0.0 (0.707)

1.59 (1.446)

0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0 (o|.707)

0 0(0 707)

0.0(0.707)

0 084 (0.764)

NDR-1
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0(0.707)
0.0(0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0(0.707)
0.0 (0.707)
0.0 (0.707)
0.0 (0 707)

0.0(0 707)

Chintamani- 1

0.0(0.707)
0.0(0.707)
0.0(0.707)
0.0(0.707)
0.0 (0.707)
0.0(0.707)
0.0(0.707)

0.0 (0.707)

20.35 (4.567)'

0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0(0.707)
0.0(0.707)
0.0(0.707)
0.0(0.707)
0 0 (0 707)

00 (0 707)

0 348 (0.921)

Fortnights

0.0(0.707)

0.103 (0.777)

0.0 (0.707)
0.0(0.707)
0.0 (0.707)
0.0 (0.707)
0.0(0.707)
0.0 (0.707)
2.29(1.672)
0.0(0.707)

0.0(0.707)

0.296 (0.892)

0.0(0.707)
0.0 (0.707)
0.0(0 707)
0.0(0 707)
0.0 (0.707)

0.0(0 707)



panicle infestation:

The data on seasonal variations of panicle infestation by TMB on different varieties at fortnightly
intervals at ARS, Chintamam, UAS, Bangalore during the period from September 2005 to May 2006are
presented in Table 3& H'g Z-

Among the varieties significantly highest panicle infestation was recorded on NDR-1 (1.290)
followed by Chmtamani-1 (1.005), Kanaka (0.949) and Anakkayam-1 (0.192) all are significantly
differed.

Among seasons significantly highest panicle infestation was recorded during 1 fortnight of April
06 (34.71) followed by Il fortnight March 06 (4.808), | fortnight March 06 (1.457) and during I
fortnight of October 05 (0.869).

Among dilferent varieties during different seasons significantly higher values 99.90, 66.41 and
15.28 were observed during | fortnight of April 06 on NDR-1, Kanaka and Chintamani-1 respectively.
Followed by Chintamam-1, 7.284 during | fortnighft of March 06, 6.04 during Il fortnight of October 05
on Chintamam-1, on Kanaka during Il fortnight .of March 06 (4.265), on Anakkayam-1 during |
fortnight of March 06 (3.893) and during Il fortnight of March 06 on, NDR-1 (3.772) . 1.936 during 1
fortnight of April 06 on Anakkayam-1 and 1.440 during I fortnight of march 06 on Chirrtamani-I.

Sh



Table 3. Parlicle infestation on different varieties (mean of three replications)

Month/ Fortnight ~ Anakkayam-1 Kanaka NDR-1 Chintamani-1 Fortnights
| September 12005 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
September I 0.0(0.707) 0.0(0.707)' 0.0(0.707) 0.0(0.707) 0.0(0.707)
October | 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
October Il 0.0(0.707) 0.0(0.707) 0.0(0.707)  6.04(2.559)  0.869 (1.170)
November | 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
November I 0.0(0/707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
December | 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
December II 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
January 12006 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0 707)
January Il 0 0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.Q(U.707)
February | 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
February Il 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707) 0.0(0.707)
March | 3.893(2.096) 0.0(0.707) 1.440(1.393)  7.284(2.790)  1.457 (1 339)
March || 00(0.707)  4265(2.183) 3777 (2.007) 2.870 (2 870)  4.808(2 304)
April | 1936(1 561) 66.41(8 180) 99.90(10.02) 15 28(3 97.3)  34.71(5 934)
April I 0 0(0.707) (10(0,707) 0 0(0.707) 0.0(0.707) 0.0(0.707)
May, | 0 0(0.707) ) 0(0 707) 0.0(0.707) 0 0(0.707) 0 (19 707)
May 11 0 0(0.707) 0 0(0.707) 0.0(0.707) 0.0(0 707) 0 0() 7tr»
Varieties 0 102(0.832)  0949(1204) 1290 (1 338 1005 (1 227)

1 il>Air in ti>r li 1mil's 1's o (1|



Il =14 1-11d Il 900¢ | £0 0/
"AVIN  T-AVIN & a7 -dVIN - T-dVIN 11-d34 1-8394 1I-NVE I-NVE 11-03d 1-04d -AON  T-AON  1I-L20O 1-190 [11-d3S  1-d3§



eip<-2. Phonological phases in different varieties at ARS, ChintamanL

N observational trees were ntonitored at weekly intervals and recorded the various

phonological events such as flushing, flowering, nut se, etc. as per the tneUtod given i,, earlier report.

Results

phenological phases Anakayam -1

Week
January- I

February |
Panicle initiation February |

February Il

In the Anakayam-1, flushing started during January Il week and completed during February I
week and panicle initiation started during February | week and completed during February Il week, all
the events in this variety is early compared to remaining varieties (Table 4).

Table5: Phenological phases in Kanaka

Phenological phases Range Week Dates
Bud break : January I 17.1.06
0-25% January IV 24.1.06
oo >25-50% February | 01.2.06
uou >50-100% February I 08.2.06
Panicle initiation 0-25% February Il 08.2.06
i >25-50% February Il 15.2.06
uou A50-100% February IV W22.2.06 -

February Il week and panicle initiation started during February- Il week and completed during February

IV week, all the events in this variety is next to Anakayam-1 and early to Chintamani-1 and NDR-1

(Tables)

Phenological phases  Range Week | kites

Bud break - January IV 24.1.06

Flushing 0-25% February | 01.2.06
! m25-50% February 11 08.2 06
MU= 50-100% February Hi 15.2.06

Panicle initiation 0-25% February Il 15.2.06
Ju ~25-50% February 1V 22.2.06
o 50-100% March | 01.3.06

In the laic variety Chiniamani-1. Hushing stanca
1'bnaary wcck ;Iml paniclc initiation storied during February Il week and completed during March |

all lire events in ,his vnncty is hue compared ,0 Anakayam-1 and Kanaka and early ,0 NI.R-1

0 ablop).



Table?. Phenological phases in NDR-1

Range Week

Dales
jijudbreak N Pel 01.2.06
Flushin TE9 70 February 08.2 06
“ February HI 152 06
u- February 29 906
February 1V 29 2 06
March |

March IT W

late W NDR-1. Hushing completed during Febniary ,,

N Initiation Started during Feb™ ~ |V week and completed during March Il week, all

the events in this variety is late compared to all the varieties (Table7).

Eipt-3. Weather data at the ARS, Chintamani.

To record the weather parameters prevailing in the experimental sites and to assess the influence

of weather parameters on pest population build up-

Materials and methods

Weekly data on weather parameters Viz., maximum temperature, minimum temperature,
forenoon relative humidity, afternoon relative humidity, amount of rainfall (mm), rainy days and
sunshine hours were recorded with the facilities already available at the center. The mean weekly
weather data for the period from September 2005 to May 2006 are presented in Table 8.

During October-Novcmbecr (post monsoon period) the maximum temperature was in the range of
23.50 to 28.80°. lhe forenoon and afternoon relative humidity ranged from 80.20 to 91.10 per cent and
50.00 to 84.00 per cent re .pcclivcly. The rainfall received during the period ranged from 0 to 76.40 mm.
The number of rain, dav . varied Irom 0 to 5days.Ihc mean sunshine hours ranged between 2.00 to 9.20.

During December lo February (winter season) the maximum temperature was in the range of
24.10 to 31.50° C The forenoon and afternoon relative humidity ranged Irom 50.20 to 90.20 per cent
and 20.00 to 66.70 per ccnl respectively. llic rainfall received during the period ranged from 0 to 7.40
mm The number of rainy days varied from 0 lo 3 .lays. The mean sunshine hours ranged between 4.20
to 10.60.

During March-May (summer season) the maximum and minimum temperatures were in .he
range of 29.00 to 36 00" C and 17.60 to22.00° C respectively, lire forenoon and afternoon relative

A 48a00 ncr centrespectively. Therainfnll

Humfdityranged from 04.20 to HO.%pcr cent axd 2.0 fX

_ _ _ « . nn/d mm riv* number ol rainy days varied from 0 to
received during the period ranged Irom 0 to 2).

3days

g , _ . Ihc maximum and minimum temperatures werein the range
DunngJuneAugust(rainy season) the ma
[ . .k, rup forenoon and Ulternoon relative humidity
of 1,1so lo 16 (+ and 17.60 to2 | 50° C respectively. lhc loren

Rtf



n»*el

73 °° 085 ™
period ranged front 0 to 29.60 »

Table 8. Meaa weekly weather data from September 2005 to May 2006

Jan 3
Jan 4
Feb |
Feb 2
Feb 3
Feb 4
Mar 1
Mar 2
Mar 3
Mar 4
Apr

Apr 2
Apr 1
Apr 4
May |
May 2
May 3
May 4

217.20
20 10
28.00
27.90
30.30
31.50
31.30
30.40
30.00
32 40
3170
34 00
117
32 20
36 00
S 0
35.00
3120

9 00

| Minln"P | ™

83.00
12 50 74.70
12.40 77.20
10.60 76.00
10 20 50.20
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Expt:4- Correlations of TMB poputation and damage with weather
Table 9 Correlation with weather - Anakavo™ 1|

Temperature C Relative  humidity goinfa

% NC_’- of Sun shine
Max. Min. EN ,(B\mo)unt rainy hours
. mm days
. ion 0 258 -0.030 -0.150
?h . _ _ 0.028 7).119  ~0.274
0
Panicle 0273 0.256 . 09045 -0.168 0.079 ' |
' ' ' 43.075 "0.164

W cuireiauon with weather parameters like
minimum temperatures, forenoon and after noon relative humidity and number of rainy days. However.

maximum temperature, rainfall amount and sunshine hours showed +ve correlation.
In the Anakayam-| panicle infestation showed -ve correlation with weather parameters like after
| goon relative humiditv and number of rainy days. However, maximum temperature, minimum
temperatures, foienoon relative humidity, rainfall amount and sunshine hours showed +ve correlation.
(Table 9).

Table 1O0.Correlation with weather - Chintamani-1

Temperature UC Relative  humidity Rainfall No. of Sun shine
% Amount rainy hours
Max Min. ~ FN AN (mm) days
Population 0 375 0.307 -0.144  -0.222 -0.182 -0.240 0.112
Shoot -0 201 -0.228 0.174 -0.0 1S -0.191 -0.243 0.140
Panicle 0.393 0.263 -0.102  -0.219 0.165 -0.029 0.153

forenoon relative and after noon relative humidity number ol rainy days and Rainfall amount Howcvci.
maximum temperature, minimum temperature and sunshine hours showed 4vc correlation

In the Chintamani-1 shoot infestation showed vc correlation with weather parameters like
maximum and minimum temperature, after noon relative humidity, rainfall amount and number of rainy
days However, after norm rclolive humidity and sunshine hours showed 'vc correlation ( 1tthlc 1t v

In the Chintamani-1 panicle tnfeslalion showed vc correlation with weather parameters like

fore noon and after noon relative humidity, and number of ramy days. However, max,mum. mimmtim.
rainfall amount and sunshine hours showed tvc correlation 11 able ' 1-

lablr 1j.c or relationawith weather Kanaka

. - Sun shine
r~-— - luillliniy  Rainfall No.  of
lempcralurc Relative Amoiml rainy NOUTS
%
i days
Max. Min. FN AN ' '7(12213 _0_):)39 0 47
INpIllitK 1L 0 446 0.307 0272 -0.150 _ T17 ‘ i 243 (126"
Shoot 0.160  -0.148 nin 021 gﬂzw 0 286 0 164
Panicle 10427 4 17\ i ik 0.277 '

No



Wthe Kanaka TMB population showed -ve correlator, | . _
correlation with weather parameters like forenoon

relative @nd alter noon relative humidity and number of rainy 9%\{/% HBV\}E\’/er maximum and minimum

Apcraiure rainfall amount and sunshine hours showed +ve correlatioilL
: Kanaka shoot infestation showed -ve correlation ..., *u I . - -
vl correlation with weather parameters like minimum

fore noon and after noon relative humidity [2infQll amount and number of rainy days.

However. maximum temperature and sunshine hours showed +ve correlation (Table 10).

In the Kanaka panicle infestation showed -ve correlation with weather parameters like fore noon
and after noon relative humidity, amount of rainfall and number of rainy days. However, maximum and

minimum temperatures and sunshine hours showed +ve correlation (Table 11).

Table 12.Corrclation with weather - NDR-1

Temperature C Relative humidity Rainfall No. of Sun shine
% Amount rainy hours
Max. Min. FN AN (mm) days
pulation 0.375 0.307 -0.144  -0.222 -0.182 -0.240 0.112
oot ' ' ' ' : : :
nicle  0.422  0.291 -0.189  -0.269 -0.194 0271 0160 _ .

In the NDR-1 TMB population showed -ve correlation with weather parameters like forenoon
relative and after noon relative humidity, rainfall amount and number of rainy days. However, maximum

and minimum temperature and sunshine hours showed +vc correlation.

In the NDR-1 panicle infestation showed -ve correlation with weather parameters like lore noon

and after noon, relative humidity, rainfall amount and number of rainy days. However, maximum and

minimum

ni



FINAL CONSOLIDATED RESULTS , 2003 to 2006

1. CASHEW RESEARCH STATION, MADAKKATHARA

2. REGIONAL AGRL RESEARCH STATION, P1LICODE

3. REGIONAL FRUIT RESEARCH STATION, VENGURLE
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RESULTS 2003-06

TMB Population as Innuenced by the varieties for three years (2003-06)
a. Anakkayam-1

The mean TMB population over three years for each variety was examined separately.
In the case of the early variety Anakkayam-1, TMB occurrence was in two peaks for all the
Uiree years, the first peak was during December d"1week and the second peak in January 3rd
week. The year 2005-06 recorded a relatively high population starting from December 3rd
week with a gradual increase and the highest peak was during January 3rd week whereas the

high population was during December 4* week (52 nd week) during 2003-04 and 2004-05
(Table 13 & Fig /).

b. Madakkathara-I

In the year 2004-05, Madakkathara-l recorded a very low population, wiio'c as the year
2003-04 recorded the peak population during 51 and 52nd standard weeks. During 2005-06,

there were two definite peaks in population during the highest inJanuary 3rd week followed

by December 4thweek (Table 14 & Fig. 2).

C. Kanaka

In the mid season variety kanaka no TMB population was recorded in 2003-04. In 2004-
05 there were two peaks uniformly in January 1' week and 3 week In the year 005-06,
highest peak was during January 3rd week and another low peak was during 5 week The

population was found to persist at low level upto February 4thweek during 2005-06 (Table

15 & Fig s)

d. !'Vladakkathnra-2
During 2003-04, a very low TMB population occurred during December 4,h week and

continued upto 2" week of January During 2004-05 also population was very low In
Madakkathara-2; ,he two peaks were during I* and 3'd week ofJanuary However, in 2005-

06. population was high and the peak was in January 3" week A low population persisted

_ _ . 1ﬂ Hh u/rok This is the late season variety ( lable 16
during the other periods from 46,hweek to 8 week t

6 Fig 4-)



TaWe ,3 Mean TMB population inAnakkayam-I
Table 15 Mean TMB population |

In Kanaka
Table 14. Mean TMB population in Tublc 16. Mcun TMB population in
Madakkuthara-| Madakkathara-2
Madakkathara-2
Madakkathara-1
Std 2003-  2004- | 21105 | Std. 2003-  2004-  2005-
week  Months 04 05 06 week  Months 04 05 06
46 Nov-4: 000 000 | 000 46 Nov-3  0.00 0.00 0 00
47 4m 0.00 025 0 00 47 Am 0.00 0.00 0 50
1 H 5" 0 00 025 0.00 48 5U 0.00 0 00 1 00
4  Dee-l' 0.00 050 | 050 49  Dec-1” 0.0 0.00 0.00
D D' 0 00 000 1 125 50 2rd 0 00 0 25 100
ol Vr 41X 1 @00 000 51 - 000 050  0.50
52 4'n 4 25 0 50 6 25 52 a1 150 0 00 2 Oft
1 Jaﬁf * 0 56 025 2 00 | Jan-I*' 0 50 075 175
2 1 000 J ft 00 2 25 2 - X ft 75 ft feft 1.50
rioror, f00 075 725 1 sm  ftoo 100 450
4 am  fefft ftfift 425 i a 0.00  ftfit 075
O r Feb-1"  0(ld ft fift ft 25 ° 5 Feb-1T 000 0.00 2.00
6 o] 0.00 ftftt 050 6 onf oon 000 200
7ohor 0 00 (Kid ft 25 7 3n 0 00 (100 100
4m 0 00 1ot 000 g du— 9o 000  ft75
) "Inr-1" 0 00 0.00 0 NO 9 Mar-177- 000 000 000
' ! 0 00 0 00
0 2* 000 000 000 10 000
.. 3rr 1 am 0 00 000 000
L 000 0 00 0,00 40U 000 0.00 0.00
-J1 4" (i on ) 00 0 Cit 12 -

1T
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2. TMB population over three years

TMB population recorded on all the tour varieties for each year are presented in Fig. 9 to 11).
2003-04

In c003-04, the highest population was in Madkkathara-1during 51 & 52 week. It was
followed by Anakkayam-1 and Madakkathara-2 with a single peak during 52ndweek.

Kanaka was free from TMB population during 2003-04 (Fig.”).
2004-05

In 2004-05, the highest population was in the variety Anakkayam-1and attained the peak in
52nd standard week The second low peak was during Jan. 3 rdweek. Unlike during 2003-04,
a low population was found to occur continuously for a longer period in all the varieties.
During 2004-05 also the lowest population was in the variety Kanaka (Fig. £5)

2005-06
The year 2005-06 was the peak year for TMB at the CRS, Madakkathara. Both Anakkayam-
1 and Madakkathara-1 recorded high population with the peak occurrence during 52n] week

and January 3rd week Similarly a corresponding increase in the population was observed in

Madakkathara-2 and Kanaka (Fig ).

m CONCLUSION

The three years data (2003-04 to 2005-06) revealed that the TMB population attained the
first peak during December 4!h week (52mnd standard week) on all the varieties throughout the
three year study period Except in the year 2003-04, one more peak population was in Januaiy
3rd week In general under Madakkathara conditions TMB population was low in the first two
years of study and moderate during the third year (2005-06) Ihe population was lound to occur

from the month of November at a very low' intensity and attained peak in Decembet and January

and persisted till February which was more or less fluctuating tlilougliout

Among the varieties studied, the early varieties Anakkayam-1 and Madakkathara-1
always recorded a cumparatively high population The mid and late varieties recorded a low
population during the I"1peak in 52nd week and it was relatively high during 2"J peak in January
3rd week. Kanaka, the mid season hybrid variety recorded the lowest TMB population

throughout (Table /1)



Flg.J] TMB population (Mean No.)on different varieties (2003-04)
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Fig. £ TMB population (Mean No.)on different varieties (2004-05)
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Tabic, 17. Over all mean TMB population in four varieties over three years (2003-06)

1 1 TMB mean no.
Varieties 2003-04 2004-05 2005-06
] Anakkayam 0.058 1 0.202 0.447
Madakkathara- \ 0 173 0.048 0446
Kanaka 0 000 0.034 0.149
Madakkathara-2 0.053 0.048 0.284
Mean 0.071 0.083 0.332

3. TMB infestation as influenced by different varieties over three years (2003- 2006)

The overall mean per cent infestation on shoot, panicle and nut on four varieties over a
period of three years is presented in table 18 and figures £ to /AQ In 2003-04, infestation was
high in the early variety, Madakkathara-1, followed by Anakkayam -1. In both the varieties
Infestation was more in the case of panicle as compared to shoot. During the year 2004-05 and
2005-06, panicle infestation was low as compared to shoot and nut in the varieties Anakkayam-
1and Madakkathara-1 In Madakkathara-1, the extent of panicle infestation was found to vary
over the three years. During 2003-04 and 2005-06, infestation was high on panicle as compared

to shoot and nut whereas during 2004-05, panicle infestation was low.

In the case of mid season variety, Kanaka and the late variety Madakkathara-2, the
Infestation was negligible during 2003-04. The infestation on these varieties showed a relatively

high damage on nuts during 2004-05, whereas the damage was more on panicle during 2005-06.

_ CONCLUSION

In general, panicle infestation was low in the early variety Anakkayam-1 as compared
to shoot and nut infestation On the other hand shoot infestation was less and panicle and nut

Infestation were high in the mid and late varieties. Kanaka and Madakkathara-2 However in

the other early season variety Madakkathara-1. the shuut. panicle and nut infestation varied in
different years Madakkathara-1 showed a relatively longer duration ol Hushing, dowering and

nut set. as compared to other varieties The intensity of inlestalion vaiied aceouling 10 varieties

as well as years

97



Mean per cent Infestation Moan porcont Infaatatlon

Mean per cent infestation

Fig.gVarietal influence on TMB infestation (2003-04)
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Table. 18 Varietals influence on TMB infestation over three years

Varieties

Anakkayam-1 Madakkath K anak
] Panic anaka Madakkathara-2

Panic
le Shoot Nut
0.235 0-125 ~o03aT -Q.oo0
2.780 0.278 0.640 3.406
8.097 4.418 9.696 0.036

3.704

4. Weather data for three years (2003-04 to 2005-06).

The weekly weather data for three years from 2003-04 to 2005-06 are presented in
figures It to /& The minimum temperature was found to fluctuate between 22 and 24°C from
the 42’ standard week The minimum temperature reached below 20 f,C during most of the
weeks of December, January and February months with an up and down trend. The maximum
temperature fluctuated between 30 and 32°C up to February 2rmd week and after that it increased
gradually to above 32 C in Feb &March (Fig. 1/ & 12).

The forenoon and afternoon humidity for the three years fluctuated considerably. As
compared to 2003-04 and 2004-05, forenoon humidity was high (>75 %) in the year 2005-06
during the flushing and early flowering period (upto December). The A.N. humidity during the
period showed a gradual decrease from > 65% to < 35%. However, after December, the FN and
AN humidity fluctuated greatly over the w'eeks and were more or less same ior all the three

years fFig. 13Sclh-)

The wind speed was relatively low' during the Hushing and panicle initiation stage during

2005-06 as compared to 2003-04 and 2004-05 C f'|* m10

5. Correlation Analysis

The data on TMB population recorded at weekly intervals for the three consecutive years
from September 2003 to duly 2006 was correlated with the weather variables such as minimum
temperature, maximum temperature, forenoon relative humidi.y, afternoon relative humidity, .

brightness, wind speed, rainfall and rainy days The weatherdata was taken as the cumulative

_ 1,13 M recording of TMB population. The highest
mean ol previous fourteen days from the dnic

_ _ _ ~r.hr. unrirties was taken tor the nnnlysis
TMB population recorded at each week irrespective

. .... 0,,niive correlation was observed tor
The result is presented in table 10 A highly significant ¢
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the weaifcer variables such as minimum temperatur

relative humidity and rainfall. A significant nn v 00011 FelatlVe humidlty’ afternoon
”» 7 93 17 M Wld « - H »
| Min. l Max. F.N
Tem Tem o X n sunshine  Wind Rainfall Rainy
P Humiditv Humidity noUrs speed |
ays
TMB - 0.337(**) 0.054 _(337f**) 0.295(**)  0.251(*%Y 400 () -0.231 (ma —0.286

6. Weather Modeling ( Non-linear models)

There was no linear relationship in the weather factors in correlation analysis So
the non-.,near models were fined for the TMB population with the weather for the previous
fourteen days as lag period TMB population for the period from November to Februtuy of each
(year from 2003-01 to 2005-06 was used for model fitting. The model was fitted for the month of
November - December, January and February separately. The weather variables used in the
model and the equation substituted with the values are as given below. During November -
December the rainfall and rainy days were also found influencing. During January and February

rainfall whs not received and hence the models did not include these factors The data used for

the models are given in table 20

Table 20 Data used for model fixing ( November-December 2003-06)

Relative
Air temperature Humidity

Rain
Date TMB  Minimum Maximum F.N A.N Brightness  Rainfall Windspccd dav
05/11/03 0 00 23 00 31 91 84 50 62.57 7.98 2,66 4 24 0 2l
10/11/03 0 00 2320 31 69 80 30 61.93 6.78 183 5 44 021
14/11/03 0 00 23 82 31 60 79 21 60.79 6 90 154 721 U 14
22/11/03  0.00 24.28 31 73 79 58 93 7,55 0.01 8.57 0 oc
28/11/03  0.00 24 20 31.82 70 00 53 14 8 22 0 00 841 0.0(
06/12/03 0 06 23.75 31 40 70 43 53 14 793 0 14 941 001
12/12/03 0 00 22 49 31.54 09.29 48.14 8.59 0.14 8 96 o
20/12/03 4 38 21.11 32 09 75 21 47 21 8 85 0.00 6 13 00
27/12/0] 4 50 20 99 32.29 78 50 48 79 8 50 000 529 0Qa
03/11/04 0 00 23 00 30 85 77 30 59.36 6.34 7.69 6 76 027
)</JU/04 0 00 22.29 30 82 78 36 0171 5.26 9.14 6 24 0 29

17/11/04  0.00 229 88 32 27 78 57 61 57 5.20 4,17 0 60 0
23/11/04 o 25 21 79 32 66 72 79 53 71 6.79 0.60 6 88 0 07
10/11/04 0 25 23 79 32 11 08 71 49 00 9.02 0 00 8 24 0 oo
05/12/04 |, 30 23 20 31 20 08 50 48 80 8 99 0 00 8 89 0
12/12/04 0 25 93 44 31 28 CK V3 45 50 9.36 000 8 52 0 0op

103



21/12/04 050 23 43 31.97 67.86

28/12/04  2.50 23 15 32.07 68.79 jéi; :312 0.00 8.52 0.0*
02'1/3  0.00 23 49 30 7] 90.79 71'.00 3-89 0.00 7921 0.0*
07711703 000 23.49 30.60 90.07 71,00 3.81 4.11 2.79 0.36
14711705 0.00 23.45 30 95 87.71 69 a6 e 2.58 2.94 O.tff-
21711703 000 21.93 31.53 80.43  59.07 6.10 0.93 3.39 0.17
28;11/05 100 21.91 30.76 7657  &779 a0 %-g% 222 %-87
06/12/05 0 50 23.11 30.73 80.79 o, > 0.06 6.58 0.01«
12/1205 1.25 22.23 31.44 81.79 5679 6.76 0'23 4' 54 0'01
19/12/05 125 22.77 31.46 27 14 51 50 - , .
26/1205  6.25 22.09 32 14 81 29 6.91 0.17 6.44 001
' : 50.43 7.55 0.00 5.84 0.0*
Januar) 2003-06
Relative
Air temperature Humidity,
o Wind
Date TMB  Minimum  Muximum F.N A N Brightness speed
01/01/04 0 94 22.35 32 44 75 57 47.43 8.96 8.09
08/01/04 0.75 23.09 32.70 75.36 45 43 9.41 927
17/01/04  0.00 22.17 32.49 67.57 42.86 9.72 9.84
24/01/04  0.00 21 51 33.43 68.64 41 86 9.77 7.58
05/01/05 0 75 22 78 31.80 68.50 42.93 8.13 7.21
12/01/05 0 25 23 26 31.98 67.14 39.29 7.95 6.66
19/01/05  0.75 21 72 32.10 67.57 33.86 9.11 5.96
25/01/05 0 50 20 94 32.33 71.50 36.86 9.04 6.34
02/01/06 4 50 20 56 31 81 81.43 44.43 8.41 6.52
09/01/06 4 00 21 60 31.36 70.57 12.21 8.21 9.16
16/01/06 7 25 23 29 32.11 69.36 44.57 7.99 9.49
23/01/06  4.25 21.90 33.51 74.29 38.93 8.48 7.61
30/01/06  2.00 20 27 33 86 76 86 38 14 9.04 6.75
February 2003-06
Airtempcratiirc Rcinthcllumidlty
Date TMB Minimum Maximum F.N A.N Brightness Windspccd
03/02/04 0 25 22 66 34 14 78.79 41 86 9 39 5.36
07/02/04 0 00 22.68 34 47 77 14 41 64 9.49 4.99
14/02/04 6 Do 22 94 34 56 74.71 39 64 9.10 58l
27/02/04  0.00 21 98 35 69 57 36 24 36 10 09 718
02/02/05  0.50 22 57 32 57 76 14 4379 7.64 0.84
09/02/05 0 00 20% 32 77 7693 423l 8 1l > 08
17/02/05  0.00 19 94 33 19 6207  3UTL 10.06 res
24/02/05  0.00 21 77 34 04 6784 34064 10.09 > 1
06/02/06 2 00 21.81 33 32 7293 4030 oo 9 30
. 6507 3329 1006 10.50
i3/02/06 100 22 20 33 70 .
20/02/06 075 20 44 14 77 6586 29 10 o ez
-n _ _ Co 10 mill lire paollution substituted lire given below
The wentlier variables used in the models and 1
2, ., .. 2 oV, £tnov/ ",UU m, U7. fix. n.
Y* Constant ma(x\2+ ai xi" +a3 x»2+aiXa a* >4 ar'7
«c are the coefficient, to be eatima.ed and x, A A »re WM, her P*ramf," re

Ity



RESULTS

The observed and predicted values obtained in the non-linear models are presented in
uble 21 The variance explained in the above non-linear models was more than 72 % for all the
three periods (November- December, January and February). The predictability of the model

was highest (79.03 %) during the month of November- December™ f . }+ 1t -

H CONCLUSION

It is to be presumed that the weather variables prevailed during the November-December
period were more influencing in TMB build up The influence of weather variables when
considered individually were non significant and hence the most influencing or critical weather
variable on TMB population could not be assessed The prediction model prepared based on the
present three year study revealed the influence of more than one weather parameter in the
population build up of TMB The TMB population at CRS, Madakkathara was low to moderate
and only one year (2005-06) has got a moderate population The study has to be continued to get
the population data at least for a minimum of five years to have a confirmative result on the

Influence of weather on TMB population and for getting prediction models.



- 16.7524 - 0.01003 x,2+0.012335 X J L u002837 v=
n»74306 .V * 0.036141 x-: - 14.1434 X,5

0073

Where Y = Predicted TM B population

X;
X:
X3

Y =-4.70092 -
[0226W

November - December

4&%3@7 0.01602 xr +0.008064 x;: +0.00

Minimum temperature (cumulative 14 days before)
Maximum temperature

= Forenoon Relative humidit\m/
X* = Afternoon Relative humiditw

Xj = Sunshine hours

X 6 = Rainfall

X7 = Wind speed
X 8 = Rainy davs

Janumn{/

February

0 00557 xf + 0 004041 x+6 4x 10-«v 2enn nH

nnm,,
3 000241-0.0021 x5+

009%3 - 000142 vr n
u.uuu.x,

- 0.17641 \j"+

2

'001236x4 + 0.00297 Xj +

Table : 21 Observed and predicted values during different periods

Nov-Dee 2003-06

Period
C1
C?2
C3
C4
ChH
C:6
C7
C8
C9
C10
Cnun
C 12
C 13
C 14
ClH
C 16
C 1/
C 18
C 19
C20
c2a
C22
C23
C24
C2H
C26
C 27

Predictd

0.842654
-0.31822
0.309597
-0.78234
-0 66615
0 126935
1213099
3.339153
4 294459
0.007881
-0 16656
0 893239
-0 18053
0.173433
0.067159
0.728494
1.702165
1758078
-0.58006
0.270161
-0 06494
1025409
0 0985.34
0 036668
2 359906
2 137673
4 814097

observed
000
0 00
0.00
000
0.00
0 06
0 00
4 38
4.50
0.00
000
0 00
025
025
0 50
025
0 50
2.50
000
0.00
0 00
0 00
100
0 50
125
125
625

January 2003-06

Period Predictd

C:l
C?2
C.3
C4
C5h
C.6

1.349759
1.266288
0.819724
-1.13159
1.747075
1.622493
-0.74769
0.759789
3507173
4.939357
47133704
3983392
3.090526

observed
0.94
0.75
0.00
0.00
075
0.25
0.75
050
45U
4.00
7.25
4 25
2.00

Period
C1
C2
C3
C4
Cbh
C:6
C.7
C8
C9
C:10
C:8
C 12

Predictd
0.267034
0.249417
0.18803
-0.01771
0.101311
0.400307
0.214934
-0.25112
1530409
1.3735
0.488111

-0.04423

Variance
explained

79.028 %

12.523 %

77.142%

February 2003-06

observed
0.25
0.00
0.00
0.00
0.50
0.00
0.00
0.00
200
1.00
0.75
000



F) N Model fitfor NOV-DEC (CRS)

» predicted j

observed
Hg IS Model fit for JAN (CRS)
Predicted
Observed
' 1j Model fitfor FEB (CRS)
Predicted
ObrvotMed
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RESULTS: 2003- 06 (RARS, PILICODE)
TMB Population as influenced by the varieties for three years (2003-06)

The mean TMB population over three years for each variety was examined separately
and represented in Fig 20to 23.

a. Anakkayam-1

Ln the case ot the early variety Anakkayam-1, the year 2005-06 recorded a very
high population starting from 4T standard week with a gradual increase and the
highest peak was during 491hstandard week which was then decreased to a very low
level and the population was present till 15th standard week, In the year 2004-05

Anakkayam-1 recorded the lowest population whereas the population was moderate
in 2003-04 (Fi

b. Madakkaihara-1

In the case of Madakkathara-1also TMB population was very high during 2005-
06 and the population builds up started very early as compared to the previous yeais
A sudden increase in population was noticed during the 40,h standard week in 2005-
06 A continuous and low population was present till 22"Jstandard weeks (Fig 2i)
c. Kanaka

In the mid season variety kanaka TMB population was highest in 2005- 06 as
compared to 2003-04 and 2004-05 The high population was started from the 4s"
standard week in 2005-06 which persisted till 7,n standard week after that population
was decreased The population was found to persist continuously throughout the year
at a low level (Fig zd
d. Madakkathara-2

Similar to that off other varieties highest population was in the year 2005-06 in
Madakkathara-2 and it was 10 from 4Kl1lstandard week However, population was

reduced after to a very low level after January 3 week (I

In general, under the Pilicode conditions a high population build up was noticed
after the 47" standard week and it continued till I-cbruarv end (  standard wecki lor

all the varieties In all the satieties highest population was in the ycat 2005-00

/0™
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2. TMB population over three years

TMB population recorded on all the four varieties for each year are depicted in Fig. ~to 24.

)
2003-04

In 2003-04. the highest population was in Madkkathara-1 throughout the period A
sudden increase in the population was observed from the 43rd standard week. The
high population persisted till the end of February (8lh standard week) and then
decreased gradually Among the four varieties the lowest population was in the early
variety Anakkayam-1 In Anakkayam-1 there were two peaks in population , one in
January third week and another in February third week whereas in the other varieties
the population persisted continuously with small fluctuations throughout (Fig.2$%

2004-05
In 2004-05. a low population build up was noticed in the 44Ih standard week In
Madakkathara- 1 The high population was started from 49 hweek in Madakkathara-
|, after that it decreased AIll the varieties showed more or less same population after
the third week of January (Fig.25) TMB population was present throughout the year
and it fluctuated at short intervals of one to two weeks

2005-06
The year 2005-06 was the peak year for TMB at the RARS, Pilicode in all the four
varieties However Anakkayam -1 recorded the Ilowest population, while
Madakkathara-1 recorded the highest population throughout the period of three year
study Fig.u)

| CONCLUSION

\ Unlike under Madakkathara conditions, the three year dntu (200.1-04 to 2005-0(0
revealed that the TMB population was very high at Pilicode and the location was found to
be the hot spot area TTvfB population was present throughout (lie year though it was low
after the regular season During the regular (lowering season the population build |

narted early in the month of Octoberself during 2003-04 and 2005-06 while m 2004-05

the peaf< occurrence was in Becgmggr §>00an occurrence and population build up

i . ® i|i*» muwin number ofiTMR cm all Inc
varied In diffeient years The weekly fluctuant™'
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series may be due to the ava.lab.lity or non availability of highly succulent plan, parts
during the active flushmg and flowering phase of the crop. Among the varieties studied,
*he early variety Anakkayam-1 recorded relatively low population throughout the three
y«ar period while another early variety Madakkathara-l always recorded the highest

pulation (Table 12) The mid season variety (Kanaka) and the late variety
(Madakkaaihara-2) also recorded a high population unlike under Madakkathara

condition. At Madakkathara the variety Kanaka always recorded the lowest population

followed by Madakkathara-2.

T ab le Mean TMB population in four varieties over three years

B

(Mean of 52 observations per year)

TMB mean no.

Varieties 2003-04 2004-05 2005-06
_-Anakkayam-1 ____ 2.15 0.96 3.36
Madakkaihara-\ 4 57 2 97 11 06
Kanaka 1 1.51 6.60
Madakkathara-2 3.59 2.27 6.15
Mean 3.41 1.93 6.79

3. TMB infestation as influenced by different varieties over three years (2003- 2006)

The overall mean per cent infestation on shoot, panicle and nut on four varieties

over a period of three years is depicted in lable 73 and figures 21 to € During iOCb-04

all the varieties have shov vn moderate and more or less similar intestation on shoot and

panicle However, nut infestation was very low in Anakkayam-1 and Madakkathara-- as
compared to Kanaka and Madakkathara -1 During 2004-05 infestation was very low in
all the varieties, when population was also low Unlike in 2003-04 varietals influence
was noticed and the lowest infestation was iIn Anokkayam-1 and highest in
Madakkathara-I  During the peak yea, 2005-06. TMB population and infestation was
high on all the variet.es as compared to 2003-04 and 2004-05 Among the varies

Anakkayam-1 and Kanaka showed less infestation lor the two years 2004 05 and 2C

o y .01 iinmAiie on different varieties were due to the
06. The variationlin TMB population anc

variation in the time and duration of flushing and
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Table. x A 'Varictals influence on tivep « r _
on nVIB infestation over three

Anakkayam -1 Varieties
_________ - ) M kkathara-1
. Panic adakkatha Kanaka Madakkathara-2 i
SbOOt : Ie Nut Shool P/\ |C Nut PanIC P i
, _ le Nut Shoot anic Nut
WWi4 3450 ' 33.05 592 12738 n riw 20 29 le
652 | 278 1.74 2381 12523 577 o3 24.67  27.14 17.00 ' 565
29.74  19.08 8 53 ~>127 | 31.1S~nT9i 24.84 g?? ;ggi 19.95 10.31
: : . 28.78  13.13
Mon 23.59 | 18.30 5.4 45 06 | 27.93 12.97 2239 1191 26.63 2191 970
. . . . . J

4. Weather data for three years (2003-04 to 2005-06).

The weekly weather data for three years from 2003-04 to 2005-06 are represented
In figures 30 to 33- The minimum temperature was found to fluctuate between 21 and
24 C from the | 6 to 46lhstandard week which was then reduced to less than 21 °C upto
8“ week (Fig JO) The maximum temperature was low in 2005-06 as compared to 2003-
04 and 2004-05 at RARS. Pilicode (Fig3 /).

The afternoon humidity for the three years fluctuated considerably The A N
humidity was relatively high at Pilicode as compared to Madakkathara It was around 70
% till October However during November to March the A N. humidity fluctuated

between 50 and 60 % for all the three years (Fig 32) The intensity of brightness is
depicted in Fig

5. Correlation Analysis

The data on mean TMB population recorded at weekly intervals for the three
consecutive years from September 2003 to July 2006 was correlated with the weathei
variables such as minimum temperature, maximum temperature, loienoun iclali\e
humidity, afternoon relative humidity, . brightness, wind speed, rainlall and iain\ days
The weather data was taken as the Stimulative mean of previous fourteen days from the
date Of recording of TMB population The TMB population was taken as the mean value
or four varieties The result is presented Iin table A highly significant negative

correlation was observed for the weather variables such as minimum temperature.

1S
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LL
forenoon relative humidity, afternoon relative humidity, rainy days and rainfall. A

significant positive correlation was observed with bright sunshine hours.

Table.~Correlation of TMB population with the weather variables

r Min. | Max. F.N AN Sunshine  Wind Rainfall 1Rainy
Temp Temp Humidit Humidit ]
¥h umidity  hours speed JAN \
- 0.490 0.215 - 0.320 - 0.538 . 0.410 - 0.383 —0510 1
TMB " . - 0.083
] (**) (*) (**) (**) r*) () <HES|

| 1

6. Weather Modeling (Non-linear models)

There was no linear relationship Iin the weather factors in correlation
analysis So the non-linear models were fitted for the TMB population with the weather
for the previous fourteen days as lag period TMB population for the period from
November to February of each year from 2003-04 to 2005-06 was used for model fitting
The model was fitted for the month of October to July separately The weather variables
used in Lhe model and the equation substituted with the values are as given below During
October to November and April to July the rainfall and rainy days were also found
influencing During December to March rainfall was not received and hence the models

did not include these factors The data used for the models are given in table 2&

RESULTS

The variance explained in Ihe above non-linear models were more than "2 % for

the months of October. November. December and February and during .he other periods
it was more than 75 % except in March Similar to .ha. of Madakkathara. the

predictability of Ine model was Inghes! ft 566 %> during .he month ol December

_ _ ~ |he uon-lincai models me
The observed and predicted values obtained in

presented in Figures 3/ to

UB



T.bfcWData used for model fixing (October - July 2003.06)

m mum Brightness Wind Rainfall  Rainy
10710 03 0.13 23.44 30.99 79.93 03 86 speed days
1771003 0.00  23.69 3052 1414 13 05 6.70 1.86 6.02  0.43
23/10/03  0.06 2372 2099  -g 01 03 14 2-2;‘ 1.47 822 057
28 10/03 5.09 23.26 30.14 73 36 93 00 - 0.96 7.79 0.43
: 5.24 0.95
04,10/04  0.13 23.89  31.18 g1 .36 05 7o . 6.28 0.36
11/10/04 0.00 22.48 31.26 29 71 - 1.63 9.45 0.43
[8710704  0.08 22.62  31.66 100.09 6.29 1.38 16.41  0.50
| | 78.86 100.00 6.29 1.09 11.84  0.43
26,10/04  0.20 2356 3244 7703 10000 o Lo |
07/1U/05  3.83 2321 3039 g9 71 2061 002 10 g.ii o.gg
14/10/05  6.51 23.49  31.09 7193 0> 14 o 108 4 8'21
21/10/05  8.30 2335 3124 7164 03 57 o 208 Lot 021
31/10/05 7.70 23.92 31.22 79 14 04 36 e 1.-27 6_69 0,43
November TEMPERATURE 1 C) RELATIVE HUMIDITY 1%)
Date T™B Minimu Muxi AN FN Brightness Wind Rainlall Rainv
m mum speed daysy,
03/11/03 4.33 23.16 30.47 71.00 93.43 6.60 1.07 5 96 0.21
10711/03  2.29 23.69 3176  67.64 92.79 8.26 141 0.59 0.14
17/11/03  4.13 23.43 3244  §1.29 91.64 8.92 121 1.66 0.21
24 11/03 4.20 22.92 32.82 55.43 90.64 8.91 111 1.07 0.07
30/11/03  4.20 2212  32.89 5450 91.14 8.39 1.24 0.00 uw
01/11/04  0.70 23.44 3315  72.29 100.00 7.94 0.94 3.61) 0.50
10/11/04  0.58 23.16 3291  71.14 100.00 6.06 1.04 10.22 0.57
18/11/04  0.83 2272 3296  69.71 100.00 6.41 0.71 3.91 0.64
24/11/04  0.63 21.70  33.33  63.71 100.00 8.48 0.73 1.36 0.29
30/11/04  0.70 20.80  33.55  57.57 100.00 9.09 0.70 0.00 0.07
04/11/05  7.20 23.91  31.08  73.43 94.57 3.56 0.84 1.03 0.43
11/11/05  8.20 23.36  31.35  70.50 94.71 4.70 0.82 4.89 0.50
18/11/05  8.18 2276 31.29  65.86 92.50 6.95 0.99 7.39 0.29
25/11/05  8.28 21.54  31.36  59.57 90.14 6.86 0.78 3.6t 0.21
December TEVPERATIRM G REI ATM- HMODITY (%9
Dale TMB WinJ
Minimum Maximum AN EN Brightness speed
05/12/03 331 21.55 32.53 53.57 91.36 8.38 1>
12/12/03  4.76 19.39 32.20 51.57 89.93 9.26 131
22/12/03  5.06 18.79 11.74 52.79 88.79 9.85 161
30/12/03  6.03 19.37 31.91 55.07 91.71 10.02 1.69
07/12/04 6.82 19.52 33.45 55 07 100.00 8.94 0.74
13/12/04 6 19 18.0 3 33.40 50.80 100.00 9.59 0.94
21/12/04  6.62 17 72 33.10 50 64 100,00 .84 105
30/12/04 .31 17.89 33.01 49.86 100.00 976 1.2
06/12/05 16 81 2J.51 31.45 64 43 92.86 >-99 -
15/12/05  18.15 22.15 11.62 61.50 93.64 8.0 ;Lég
23/12/05  16.70  20.74 31.68 59.86 % 07 o0 1;5'§
30/12/05  17.20 19 74 31.59 59.50 89.93 089



January TEMPEPATURE (31

Dete IMB  Minimum  Maximum RELATIVE HUM IDITY

06/CPLT4 5.03 19.76 39121 5221 92F|\1I4 Brightness  \yjindspeed
15/0L04  5.79 19223 32.01 £4.71 4 00 9.81 1.67
yT/OL/4  8.95 19.03 31.70 55 o1 01 76 9.77 1.50
281104  8.64 20.37 31.25 = a6 - 10.01 1 64
06/01.05  5.77 19.71 33.07 54 79 106 00 9.57 2.0i :1
13/01/05 770 19.51 32.73 5743 10000 9.00 1.51
: 8.31
20/01-05  8.07 18.93 32 65 57 21 100.00 1.73
- 8.99
27/01/05 4.36 20.35 33.24 53 64 100.00 oo 1.93
06/01/06  14.20 19.22 31.49 58 07 25 03 i 1.90
13/01/06  13J0 20.12 32 01 56 50 o1 71 9-43 13?
20/01/06  12.58 21.09 32.50 55 86 92 64 9'48 1-49
27 01706 10.30 19.91 32.30 55 57 92 36 098 1:74
Fchrnary TEMPERATURET ¢) RELATIVE HUMIDITY (%)

Date TMB Minimum Maximum AN EN Brightness Wind speed
04/02/04  7.26 21.72 31.31 56.07 87 21 0 36 ) as
1270204 8.45 22.33 31.75 58.79 88.21 9,54 2:45
20/02/04 7.96 20.87 32.61 53.57 90.00 10.06 224
26/02/04 63 20.46 32.89 52.07 89.00 10.24 5 49
03702705 0.83 20.77 33.40 58.36 100.00 901 1.80
10/02/05  0.08 20.94 33.55 56.93 100.00 9.07 2.09
17/02/05  0.00 18.97 34.19 49.64 100.00 10.08 2.14
24/02/05  0.00 19.04 34.04 52.50 100.00 10.14 2.59
0370206 7.43 18.74 31.99 53.93 092.29 10.22 1.84
1070206 6.48 18.11 32.36 53.36 92.14 10.10 1.75
17/02/06 9.43 17.33 32.75 50.21 91.14 10.04 1.55
24/0206 5.75 18.95 32.61 54.14 91.00 10.09 1.60

March TEMPERATURE (*C) RELATIVE HUMIDITY i n)

Dale 1IMB Minimum Maximum AN FN Brightness ~ Wind speed
03703704 6.65 22.44 32.45 59.07 89.36 9.86 2.66
09/03/04 7.01 23.15 32.71 61.79 89.93 9.86 2.59
16/03/04 7.08 23.31 33.23 62.14 90.29 9.97 2.70
23/03/04  6.31 23.90 33.36 61.64 88.79 9.79 2.82
29/03/04 6.06 24.51 33.02 62.64 89.29 8.45 2.54
03/03/05 3.28 21.30 33.93 59.14 99.71 9.96 2.87
10/03/05 2.40 21.89 34 41 56.93 99.50 9.79 2.72
17/03/05 2.83 22.24 34.63 57.50 99.79 9.81 3.05
23/03/05 6.48 22.32 34.51 60.93 100.00 9.89 3.09
31/03/05 2.40 23 01 34.30 64.07 100.00 9.50 3.14
01/03/06  4.73 20.26 12.64 56.64 90.86 10.02 2.03
08/03/06 4.75 21.71 32 97 55.79 88.79 9.78 2.24
15/03/06  5.23 22.99 32.80 53.29 85.00 9.96 2.21
20/03/06  5.40 29 43 32 79 50.07 81.36 10.39 2.4
20/03/06 5 53 24,09 1302 57.50 83.21 976 2.1



April TEMPERATURE ( -C)

0)
Daic T™MB Minimu Maxi RIAEI.\ATIVE HUMI[?ITY (%\
m mum IN Brightness  windspe  Rainfa  Rai ny da\s
05;04,04 6.04 25.04 33.08 61.79 88 50 ed 1
j204: 04 5.09 24.99 32.89 61.57 ' 7-52, 2.41 2.39 0.43
' 87.07 934
20 04704 4.01 25.55 32.98 63.00 84 50 ' 2.42 4.76 0.50
29,0404 444 2590 3347 @435 e o 9.79 2.35 3.07 0.14
07/04/05 537 2359 3419 g5 07 | 9.59 2.51 0.70 0.14
' 99.93 831 3.36
L.3/04/05 3.40 24.19 33.96 67.07 : 1.90 oo
' 99.93 7.06 298
20,04/05 1.58 24.66 34.37 67 21 ' : 1.97 0.21

99.93
27/04/05  1.83 2445 3523  g550 7.94 2.84 1.31 0.21

05/04/06 4.60 25.38 32.94 62.14 :ziz 312 ;33 0.16 |
12/'04/06 3.48 25.84 32.89 61.57 84.71 9'11 - 0 0o 0o
. 2.65
20/04/06 3.60 25.95 33.17 59.93 80.86 9.60 T
. 2.67 .
28/04/06 2.53 25.36 33.34 58.93 80.50 9.81 3 39 - o
I\D/ij VB omberature r'ei  RELATIVE HUMIDITY 1%
© |rE1I|Dmu :\n/lj)r: AN FN Brightness Wind Rainfa  Rainv duv>
speed n
04/05/04 3.54 25.87 33.53 65.71 85.79 858 2 84 0.76 0.21
10/05/04 2.94 26.03 31.93 73.93 85.93 5.17 3.50 37.67 0.57
17/05/04  2.65 23.64  29.90  84.07 86.86 3.69 5 73 39 76 0.79
23/05/04  2.64 2474 29.19  85.07 86.86 4.79 1.52 26.73 0.79
30/05/04  2.81 28.06  28.75  86.79 88.93 3.80 122  23.79 0.93
04/05/05 2.03 24.31 35.39 64.07 100.00 9.21 2.92 1.03 0.14
12/05/05 . .. 2476 35.73  50.64 100.00 10.04 3.26 e 0.14
18/05/05  0.38 25.18  35.66  60.29 100.00 9.79 3.29 oo .
25/05/05  2.14 26.03  35.88  63.29 99.86 9.64 3.25 . oo
31/05/05  0.00 25.68  34.92  67.07 99.86 8.21 3.26 6.67 e
06/05/06  2.38 25.52  33.53  61.21 82.79 9.06 4.05 1.64 0.14
15/05/06 153 25.62  33.59  62.29 82.93 9.04 3.21 1.71 0.21
22/05/06  0.78 25.73  33.11 61.86 85.36 8.59 2.91 - U.3n
30/05/06  0.33 24.64  31.17  76.14 93.64 4.80 2.99 40.29 0.86
June - July FEMPf.PATURP ( Ci RELATIVIF HUMIDITY (%)
Date r\rn  Minimum Maximum AN FN Driglitn ~ Windspcc ~ Rainfa Ran
ess t Il VIS
03/06/04 1.83 27.86 28.64 87.86 89.79 4.36 1.30 27.82 iJ.8t
10/06/04 1.43 27.62 28.38 89.07 90.86 3.41 1.86 36.12 0.80
18/06/04 1.68 27.26 27.74 91.71 93.00 1.33 2.54 47.64 L
28/06/04 1.53 27 93 28 41 91.57 93.00 5.28 2.43 11.69 11.80
02/07/04  0.61 28.01 28.54 91.14 9250  6.09 167 1251 080
12/07/04  0.42 27.98 28.66 90.21 91.93 4.53 1.69 9.22 0.64
19/07/04  0.29 27.44 28.13 921  9L79 356 162 1l4z-0.04
20/07/04 . .. 26 87 27 65 M 14 94.36 2.21 1.42 24.58
15/06/05 o 94 58 32 81 80.43 100.00 4.69 1.98 8.11J 0.64
21/06/05 . .. 24.26 31.09 8671 10000 342 229 arve Gn
30/06/05  0.00 24.24 29.73 9286 eeee 201 > s OR
2.57 2.97 4481 1.00
05/07/05  2.33 24.26 30.25 92.57 1130 0000 ) o3 239 2132 Lin
10/07/05 458  24.63 08 >t 000 sz 208 2515 .
15/07/05 0 00 23 88 30 31 3233 10000 341 L a4 V4. 0.93
21/07/05  0.33 24.02 29 88 | | > 4%/ 1.22 226 @AV
29/07/05  0.00 23.98 20.21 P64 e
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weather variables used in the models and the equation substituted _
are given

y= Constant +a, X. +a, + a3x3 + a, a3xB+ as x*2+ a7x72+ a, x*2where a,, alt

« the coefficients tO estimated and x,, x2>x3, x,_ etc are weather

parameters-

Variance

explained %
V- 790847 +0.04746 x,2- 0.01532, X,2- 0.01162 x32+ 0.00809 x42- 0.14406 xs- +
N NAM+0.01658 x72- 31.4268 X,

November

V a 358047 + 0.00548 xf + 0.00793 xZ + 0.00076 x,2-0.00433 .V - 0.05205 x2*-

Y 4, 901006 X/- 577618 x,:

December

'Y = 60.7937 - 0.00084 x;: -0.10902 xf * 0.00874 x3+ 0.00326 X4+ 0.15904 x5: -
3.89004 Xa:

January
y . 21.2148 + 0.00432 Xi2* 0.01632 x2+ 0.00973 x,2- 0.00482 x»2- 0.17192 x22-

February
ly s 45.5252 - 0.00767 x::-0.00765 x2+ 6.7 x 10' x3 -0.00327 x4° + 0.00629 x5 -
10J1714 xs2

March
4.63645 + 0.00952 x 2-0.01423 x2+ 0.00198 x32-0.00034 x,2+ 0.08214 x5 -
1 0.05744 x«2

\pril
Y - 100204 -0.09621 x,:-0.0328 x2+ 0.00236 x3-0.00119x42+ 0.07426xs‘ - 0.54749
I Xu".0.2446 X71 + 15.4113 Xq°

May , J
iY =-38.2892 + 0 00034 X~ 0.04163 x:: + 0.00282 x3-0.00236x4" - 0.00837x5
2 0.0005 x ' - 4 9457 x,:

Y= 15.0081 -0.00878 x,2+ 0.01512 x:2+ 0.00069 x3- 0.00324 x, -0.02647x3

xaz_ 0.00071 x72 + 2.91006 x,2
Where Y = Predicted TMB population
X, = Minimum temperature (cumulative 14 days before!
X 2= Maximum temperature »
Xi = Afternoon Relative humidity
X4= Forenoon Relative humidity

X 5- Sunshine hours

X6

Wind speed

X7 = Rainfall

X 8 - Rainy days
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RESULTS 2003-06 (RFRS, VENGURLE)

TMB population on different varieties over the years

* RFRS. vengurle, dunng the year 2003-04. TMB population was recorded only on
Vv,, , an early season vanety. The population build up was sorted in November and
increased gradually and attained the peak during December and January. A low
population persisted upto February During the off season, a very low TMB population
was recorded in the month ofJuly TMB population was recorded on five varieties for the
two years, 2004-05 and 2005-06. The results are depicted in Figures 43to Jl. TMB

population was extremely low Tor all the varieties. Comparatively high population was

recorded in the variety V-4 in 2005-06.

The mean per cent infestation was also low at Vengurle and it was less than 10 % on
shoot and panicle (Figures”™pto 5V). Infestation on shoot and panicle was high during

2004-05 as compared to 2003-04 and 2005-06.

Weather at RFRS,VENGURLE for three years

The weather data for three years at the RFRS, Vengurle are depicted in Figures £2 to
% During 2003-04, the minimum temperature was in the range ot 22 to 25 t during the
period from September to November 2" fortnight which was then decreased from Nov

Il week upto February last week and the values ranged from 16to -0 C Similar
the case Iin 2004-05 except that the low temperature of* 20 C persisted till Marchlast

week in 2005 During 2005-06 the variation in minimum temperature was more dunng

the period from November to February and it ranged from

The FN f*M *t h— * e» »* ™ _ e wox o e
less Ihan 91 % during the regular flushing and flowering season and the sanafion”wa

- - * - —Ee» N LT -F Zr : : r »
F N relative hum,d,tv reached 92 m > 4110 S1% (2004-05)

Vengurle over the vears was in the tango of Iit

and A2 ft, Rs «,, , 2(105-06)

7S



Fig- 43 ™ B P°Pulation on different varieties-2004-05
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Fig- 48 TMB population in V7

Fig. 47 TMB population in V8
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Fig. 56 Brightness for three years - RFRS. Vengurle
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DISCUSSION
t\IB population and damage was found iu vary in difle

affected by weather conditions prevailed in the locality v H T 'KO,°8,Cal SitUalU° nS “
and crop phenology % e‘a’ Vana"°n’ of «*« - s

Among all the centres. TMB population was highest at the RARS. Pilicode throughout the
penod of study and thus the hot spot area for TMB has been identified as the RARS
Pilicode In the present study the TMB population was found to be low in Chintatnani and
Vengurle centres . moderate at Madakkathara centre while it was very high at Pilicode.

The peak population builds up and damage was during December to Febmary at all the

centre;* which coincided wilh peak flowering.

At Pilicode, population survived on the observational trees almost throughout the year
except during August — September. The high population and damage caused during the
regular flowering season lias induced frequent flushing which might have helped in the
survival of TM B during the off season Some of the observation trees were young and were
in the active vegetative growth, which also contributed to the high infestation at Pilicode.

As compared to Pilicode, the initial population at Madakkathara on mature trees was totally
absent or negligible during early phase of the crop in, September. October and November.
On the other hand, the young trees (3-4 years) at Madakkathara centre, has recorded the
TMB population throughout the year at moderate intensity, the peak population being in the
months of December and February However, [|IMB population was totally absent during

March and August During March the maximum temperature wasabove 35C. which could

be lethal high and also flushing intensity was found to be low During the month ot March,

the pest population was completely absent even in the young ticcs

Young trees acted as the perennial source of food supply for TMB population which

survived throughou. the year except during Ihc adverse situation in March and Angus, The

_ _ _ , .milum 1if rainv days occurred durum Juue-
conlinuous and heavy rainfall and maximum

July months might ftave 1ea to a zero population In ,&uguri

n rarover popt

stage with no new flushes A contmuou. * .11
Al on monsoon Hushes m youngtrees atall the

noticed on post haivest flushes as well -

riw» ITPfS Iverc also In dor”fIDSI



cw're; In a plantation with the trees of different aae .noun* TMr , ®
-~ . ps. 1 \IB population was present

aln,ost throughout the year on young trees at a moderate to heavy intensity.

At low population intensity, TMB occurrence on MAUTe TESS was Zonfined on isolated trees

showing patchv/ scattered distribution

The occurrence of TMB was found to be directly related to the availability of tender plan,
part, and hence surveillance and monitoring during the off season should be done
selectively

At all the centres, the correlation analysis revealed a highly significant negative correlation
existed between the TMB population and the weather factors such as minimum temperature,
relative humidity, rainfall and the number oi rainy days TMB population was found to be
positively correlated with sunshine hours

In the partial correlation analysis the influence of weather variables when considered
individually was not significant and hence the most influencing or critical weather variable
on TM B population build up could not be identified The prediction model prepared based
on the present three year study revealed the influence of more than one weather parameter
In the population build up ofTMB.

The spiders and ants were found to be present in cashew ecosystem throughout the year ai
all the four centres At Madakkathara, altogether, 31 spider species under 9 families and 23
genera have been collected from cashew trees and identified. The preliminary ieeding trials
could confirm the feeding of about nine species of spiders on TMB. Few spiders fed only on
TMB adult while some others could feed both on nymphs and adults.

Ants were found to be abundant in the cashew ecosystem throughout the year A number ol
species have been identified of which three species have been found to be predatory on

TMB Ants such as M ogas'ersp.Oceania and ft/ ny*** sp were

reported to be predatory on TMB

The impact of natural enemies, both paras,toids and predators, could no, be quantified in the

present study Egg paras,to,ds were no, obtained and thus egg parasitism could no, be

assessed
et, . fall species) has been recorded by all the centres

The population of ants and. ider- - | :
Pop . PR TIMI and their Impact as predators of TMB have to
However, the relationships ol ants w, 1

he studied m dt iail separaleh

13"



technical summary

The present project envisaged the detatled and systematic studies to analyze the
factors tespons.ble for the tnggenng of tea mosquito bug infestation and to forewarn its
population build up Intensive monitoring programme has been undertaken to record the tea
N1t o population at weekly intervals under different geographical situations of major
oahew growing states in the West Coast. Along with the tea mosquito bug population, the
weather data of the experimental area has also been recorded to study their interrelationships so

as to ascertain the critical weather iactors and to study their influence on TMB population build

up and damage dunng the regular season The project was implemented at the following four

centre as per the approved technical programme.

Lead centre 1 College of Horticulture, Kerala Agrl. University,Vellanikkara. For the lead
center, field experiments were conducted at the Cashew Research Station, Madakkathara.

Sob centers

ii). Regional Agricultural Research Station, Pilicode (Kerala)

ll1) Regional Fruit Research Station, Vengurle (Maharashtra)

iv) Agricultural Research Station, Chintamani (Karnataka)

The research work has been conducted for three years (From September 2003 to August 2006)
as per the approved technical programme. Monitoring of tea mosquito bug (Hclopeltis anfunii
Sign) population was done at weekly intervals round the year. Cashew varieties under three
categories such as early, mid and lale season were included for the studies. Monitoring was
done by visual estimation of crop damage and m Ssitu count of TMB population at weekly

intervals The summary of results generated from four centres and the major findings are

presented below:

1. TMB population

. van,” at the four different centres
TMB population and damage was Found fry H

(t, ,dars psiicode, situated at the northern end of Kerala
The highest population was at the RA

i imu At Pilicode 1MB i)opulation build up
and can be constdered as the hot spot area lor IMB A. | >

, rl.mnc the early flushing stage itsell at a
started very early in the month of Oitohei i<

moderate intensity on all the ... . varieties, i'u'H'L

hrtuMhc three vears of study flic population
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persisted at a moderate to hign intensity continuomlv ik™, u * |

. throughout the year thoueh it was low
after the regular flowering season The neak

It , population was dunng December and January
coincidinﬁ] with the flowering and nutl ]Enrmatirm
~ ormation stage. ,&mong the three years of study at

pilicode, the population was highest during 2005-06 and lowest in 2004-05 (Fig. 1to 3).

Among the four varieties studied, the early variety, Anakkayam -1 recorded the lowest
population in all Inc three years, while the population was always highest in the variety

Madakkathara-i though it was also an early season variety. During the peak year 2005-06, all

the varieties showed corresponding increase in the population

However, the situation was different at the CRS, Madakkathara, Thrissur, located in the
central Kerala, where the TMB population was negligible during the beginning of the season
I.e during the flushing and early flowering period A moderate TMB population was recorded
only during the period from December to February every year The peak population was during
the last two weeks in December and the third week of January and it was same for all the
varieties throughout Lhe three year period During the olLher periods and olT season TMB
population was not observed on older trees at Madakkathara condition. During the three year
study period at Madakkathara, TMB population was comparatively high during the year -005-

06 The same trend was observed at Pilicode also

At Madakkathara, among the four varieties studied, high population was 1 the early
varieties Anakkayam-1 and Madakathara-1 At Madakkathara, the mid season hybrid variety

Kanaka has recorded the lowest population throughout the period of study. At Pilicode location.

lowest population was in Anakkayam-1 (Fifi* 1103 )

° I ) F . ]
At RFRS, Vengurle, during the yégF 2?1?I{/I0‘Ar'1 ™8 pOPuIatlon was recorded only on V

_ 1 .01 ..1 was started in November and increased
1, an early season variety Ihe population u I

_ _ i »x»!ihn fifkl WO weeks 1 HIUFUY A low
gradually and attained the peak during Deccrmci < . -

: .,lcrason During tile ofl season a veiv km
population persisted upto February during the r gu

TMB population was recorded in the month ol Jt V ¢
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f M VengUr,“ TNLD k,Idn° n Weas recorded on five varieues for ihe two vears. 2004-05
and *05-06. The results revealed that population build up was extremely low for all the

"k xx C°mparat,’ e’V A ’Pulation m  in 2004-05 on all the varieties. The earlv season
vanetv V-l has recorded the lowest population as compared to other varieties The mean %

fefetation was also low at Vengurle and it was less than 10 % on shoot and panicle

At ARS. Chintamam m Karnataka, data were generated for two years on four varieties
iIn 2004-05 and 2005-06. The TMB population was recorded only during the month of
December and January in 2004-05 while it was during March and April in 2005-0u Among the

varieties Anakkayam-1 showed high population in both the years. The population was low at
this centre fFig. 4, 5).

The results generated for three years atfour centres revealed that the hut spot area for
TMB in the west coast is in Northern Kerala at Pilicode. In central Kerala, at Madakkathara

centre, the population was only low to moderate dunng the period under study.

2. Weather at four centres
The weather conditions at all the four centres were different. The relative humidity and

temperature variations at all the four centres are presented in Fig (0 to a5

At Chintamani in Karnataka, the maximum temperature during September to February
first fortnight was less than 28 °C and it reached above 30 °C only alter February 2nd tortmght
upto June The minimum lemperature was also low. The F N and A N humidity were also low.
During 2005-06. .he mm,mum .cmpcralurc ranged from 16 to less than 20" 0 during September
to November During December to February the minimum lemperature was very low and .1

ranged from 0 to .6 " C after that increased ,0 more than Ik V Iron, March onwards So a,

, _ . 0 +v nnlv 10 to lo'C during the flushing and
Chintamani the minimum temperature rang

flowering season i e December to February.tl(- lowest of all t

The F N relative humidity ftom September t0 March ranged from 73 to > '
and ,..... L eereeerrereeea, I N o I USSR . W88 M (8004-05) and

20 in Rd % (2005 06)



Ir T"'3 PcpuJahori*1RFRS Vergy,te * /-hin|
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Fig. 5" TMB population m RFRS, Vengurle S ARS, Chintamani (2005-05) ¢ RFRS. Vengurla
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The weather data for three years at the RFRS, Vengurle have been examined. During
2003-04- the minimum temperature was in the range of 22 to 25° C during the period from
September to November 27 fortnight which was then decreased from Nov. 3rd week upto
February last week and the values ranged from 16 to <20° C. Similar was the case in 2004-05
except that the low temperature of < 20°C persisted till March last week in 2005. During 2005-

06 the variation Iin minimum temperature was more during the period from November to
February and it ranged from 14 to 21 °C.

The F N relative humidity during the first two year period (2003-04 & 2004-05) was less
than 91 % during the regular flushing and flowering season and the variation was also less
which ranged from > 70 to 91 % all through the year. However during 2005-06, the F.N.
relative humidity reached 92 % in two weeks. The A.N. relative humidity at Vengurle over the

years was in the range of 44 to 78 % (2003-04); 47 to 81% (2004-05) and 42 to 85 % (2005-06).

At CRS, Madakkathara, the minimum temperature over the three year period was in the
range of 20 to 25° C (2003-04) and 19 to 24° C (2004-05 & 2005-06) during the period from
September to March The maximum temperatures during the period were in the range of 26 to

38 0 C (2003-04). 29 to 36 0C (2004-05) and 27 to 36 0 C (2005-06).

The F N relative humidity at Madakkathara was > 80 % to 62 % in September- October ol
2003 and 2004, while it was - 90 % and reached upto 94 % in 2005 The A Nrelative humidity
was in .he range of -60 to 8.% 12003,. 54 to 74 % (2004) and 62 to 87 % 12005) The relative

humidity was reduced from November to February, ihe F.N humidity ranging from 56 to 78 %

< o JLp] % (2005-06~ The AN humidi ing th
(2003-04): 59 to 81 % (2004-65) and 88 lo 85 7 (A70°>00" The umidity during the

peri'od was 23 to 64 D% (/2003-84])\. A &63%(2004'05) and 20 to 65 no(2005-06)

o : . | rati ts RARS, Pilicodc The weather
The hot spot area for i hihern ideffiive il§

[ ... .1lu mil the details me as folloivs
prevailed at Pilieude has been examined critically a
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ne minimum temperature dunng the flushing and flowering season from October 10 M
over the 'hr« years study period was in the range oi Is 102s "fromrui

, is°r ninc-Osl -n, ‘-W3-04): 17to 26 C <2004-
05,ana 17to 25 C (2005-06). The maximum temperature ranges were 30to 33 er (200- an

, B 35-C (2004-05) and 28 to 33 " C (2005-06,. However, for mos, of the weeks in 2005 06

A" m temPeralUre W3S Only 31 t0 32 °C The relative humidity a, PiUcode was high
The F N relative humrdtty recorded during the flowering season was in the range of 89 to 100

% and it was more than 92 % for most or the period. During the peak year 2005-06 the A X
humidity during pecember and January was high as compared to 2003-04 and 2004-05

3. Correlation Analysis

Simple bivariate correlation analysis has been done to find out the relationship of TMB
population and the weather factors prevailed at the three centres. The results revealed that a
highly significant negative correlation existed for the TMB population with minimum
temperature, relative humidity and rainfall at the RARS, Pilicode and CRS, Madakkathara. At
RPRS, Vengurle and ARS, Chinlamani, the correlation analysis did not give a significant
relationship for TMB population with the weather variables. However, at the Vengurle

condition, a significant negative correlation was obtained for the panicle infestation with the

minimum temperature and A N. humidity.

4. Weather modeling

There was no linear relationship in Ihe wea.her Taclors in correlation analysis. So lhe non-
linear models were fitted for the TMB population with Ihe weather for Ihe previous fourteen

days as lag period The models were prepared separately for RARS. Pilicode and CRS.

For CRS, Madakkathara. TMB population Fol the period from Nmimbcr to

each veat from 2003-04 to 2005-06 was used for model filling The model was it

month of November December. January and February sepaialcly. 1* 8 FebnWry
December .he rainfall ami rainy days were also found m  variaBCC
rainfa]] wa, nO, received and lienee the models did not "Il 1lc



explained m the non-linear models was more than 72 % for all the three periods (November-
pecember. January and February.) The predictability of the model was highest (79 03 %)

toing the month of November- December It is to be presumed that the weather variable's

prevailed during the November-December period is more influencing in TMB build up.

For RARS, Pilicode. the weather modeling was done as done for Madakkathara.
There was no linear relationship in the weather factors in correlation analysis So the non-linear
models were fitted for the TMB population with the weather for the previous fourteen days as
lag period TMB population for the period from November to July of each year from 2003-04 to
2005-06 was used for model fitting The model was fitted for the month of October to July
separately. During October to November and April to July the rainfall and rainy days were also
found influencing. During December to March rainfall was not received and hence the models
did not include these factors The variance explained in the non-linear models were more than
92 % for the months of October. November, December and February and during the other
periods it was more than 75 % except in March. Similar to that of Madakkathara, the
predictability of the model was highest (94.57 %) during the month of December. So it is to be
presumed that the weather variables prevailed during October, November, December and

February months are more influencing in TMB build up.

CONCLUSION

Intensive monitoring and surveillance was undertaken on tea mosquito population build up

throughout the year at four different centres in the West Coast

mAmong the four centres. TMB population was highest at RARS, Pilicode throughout the
period of study and thus the ho. spot area for TMB has been identified as the RARS. Pilicode
A. Pilicode. minimum lemperature. F N humidity and A N humidity were in the optimum
range Unlike in other centres, the weather was almost sleadv without many fluctuations a
RARS. Pilicode In (he other two centres in Vengurle and ( hintamam "lien |

population was (owes, .he weather fluctuation was more in short iletvals and the minimum

temperature and relative humidity were very low or high according to locations



go <730 |

» \i CRS. Madakkathara. "TMB population Was low to moderate and only one year (2005-061
fjas got a moderate population aS compared to Pilicode. At CRS. Madakkathara. though the
minimum temperature Was favorable, the relative humidity- was very- low during the flushinu
gjjd flowering season along with a nigh w-ind speed. At Madakkathara the relative humiditv
Wa3 low as compared to RARS. Pilicode throughout the three years of study. During ihe peak

year 2005-06, the relative humidity during December and January WasS high aS compared to
2003-04 and 2004-05 at Pilicode and Madakkathara.

mln the partial correlation analysis the influence of weather variables when considered
individually was not significant and hence the most influencing or critical weather variable on
TMB population build up could not be identified The prediction model prepared based on the

present three year study revealed the influence of more than one weather parameter in the

population build up of TMB

The study has to he continued to gel the population data at leastfor a minimum offive

years to have a confirmative result. The weather relationships on TMB population build up will
have 10 he examined and analysed further with the data generated in subsequent years for

makingfurwarning models.

Dr.



