Journal of Pharmacognosy and Phytochemistry 2018; 7(6): 1932-1936

<

Journal of Pharmacognosy and Phytochemustry

D I‘Lu
D Phxtochemisiry

Available online at www.phytojournal.com

E-ISSN: 2278-4136
P-ISSN: 2349-8234

JPP 2018; 7(6): 1932-1936
Received: 26-09-2018
Accepted: 28-10-2018

S Umamahesh, K. Manjula
SV Agricultural College,
Tirupati, Andhra Pradesh, India

K Manjula
SV Agricultural College,
Tirupati, Andhra Pradesh, India

B Ravindra Reddy
SV Agricultural College,
Tirupati, Andhra Pradesh, India

Correspondence

K Manjula

SV Agricultural College,
Tirupati, Andhra Pradesh, India

Record of Epilachna, leaf hopper, aphid and
mealy bug population in different cultivars of
brinjal

S Umamahesh, K Manjula and B Ravindra Reddy

Abstract

A field experiment was conducted during late Kharif, 2015-2016 at insectary, Department of
Entomology, S.V. Agricultural College, Tirupati to record the population of Epilachna, Leaf hopper,
Aphid and Mealy bug in eleven commonly grown cultivars of brinjal i.e, 6varieties and 5 hybrids.
Relatively higher mean numbers of Epilachna beetle were seen in Arka Neelakanth, Arka Kusumakar,
Jyothi, Shyamala and the damage was almost fluctuated throughout the crop. The maximum number of
leafhoppers appeared on cultivars was 2-3 per leaf. The mean number of leafhoppers per leaf recorded in
11 brinjal cultivars were statistically insignificant from one another. It ranged from 1.06 to 1.49 per leaf.
This may be considered as moderate incidence. Throughout the crop period, the leafhoppers, incidence
was almost uniform. The mean number of aphids per leaf in 11 brinjal cultivars were in the range of 8.86
to 23.90. The highest was in Ranjitha hybrid at 100 DAT. Initial mealy bug mean population at 50 DAT
ranged from 7.11 to 14.22 per plant. Except Arka Nidhi, comparatively other four Arka varieties were
less preferred by mealy bug (11/plant). Hybrids had 12.37 to 14.26 per plant, being PHB-909 as highly
preferred line. The mean number of aphids per leaf in 11 brinjal cultivars were in the range of 8.86 to
23.90. The highest was in Ranjitha hybrid at 100DAT.
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Introduction

Brinjal (Solanum melongena L.), also known as egg. Plant is one of the common and popular
vegetables grown throughout the world. Brinjal is the second important vegetable crop next to
tomato grown in an area of 0.68 million hectares with annual production of 12.9 million tonnes
accounting about 8.3 per cent of total vegetable production of the country. The area under
brinjal crop in Andhra Pradesh occupies 58 thousand hectares with annual production of 1160
thousand tonnes. The damage due to insect pests is one of the major threats to the crop. This
crop is vulnerable to attack of as many as 26 insect pests, starting from nursery to harvesting
of the crop. In this study, 11 commonly grown cultivars i.e 6 varieties and 5 hybrids were
assessed for their tolerance against Epilachna, Leaf hopper, Aphid and Mealy bug.

Material and Methods

The varieties selected for the field trial are Arka Kusumakar, Arka Neelakanth, Arka Nidhi,
Arka Keshav, and Arka Sirisha. The seeds were brought from Indian Institute of Horticultural
Research, Hessaraghatta, and Bangalore. C.V.K (variety) and the hybrids viz., Jyothi,
Shyamala, Utkal, PHB-909, and Ranjitha were purchased from the local market Tirupati.

The nursery of 11 cultivars maintained and the experiment was laid out in randomized block
design with 11 treatments and 3 replications with plot size of 4x5 m. The crop was grown with
recommended agronomic practices. The data with regard to incidence of Epilachna, Leaf
hopper, Aphid and Mealy bug was recorded at ten days interval starting from 10 after
transplanting. In each treatment, each replication, five plants were randomly tagged. In tagged
plants, target insect pests incidence was recorded up to 120 days of the crop growth. For
spotted leaf beetle, (Henosepilachna vigintioctopunctata), number of grubs present on three
leaves i.e. one bottom, middle and one top in the tagged plants were recorded and expressed as
mean number per leaf. Leaf hoppers, (Amrasca biguttula (Ishida) (nymphs), aphids, (Aphis
gossypii Glover) and mealy bug (Coccidia Hystrix insolitus (Green)) were recorded from three
(top, middle, bottom) leaves on tagged plants and expressed as mean number per leaf. The data
was recorded early in the morning when the insects are relatively inactive. The data was
transformed into angular values and subjected to statistical analysis.
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Results and Discussion

Henosepilachna vigintioctopunctata, Fabricius population
in different varieties and hybrids

The Epilachna beetle started at 10 DAT. Lowest mean
number of grubs per plant were recorded in Ranjitha hybrid
(0.43) followed by the PHB-909 hybrid (0.73). Highest
number of grubs per plant were recorded in CVK variety
(3.66) followed by the Shyamala hybrid (3.00) (Table 4.14).

At 20 DAT, lowest number of grubs per plant was recorded in
Ranjitha hybrid (0.53), PHB- 909 hybrid (0.53). At 30 DAT
lowest number of grubs per plant was recorded in Arka Nidhi
(1.60), PHB-909 hybrid (1.73) which are on par with each
other. Highest number of grubs per plant was recorded in
Arka Kusumakar variety (3.73) followed by the Ranjitha
hybrid (2.66), Shyamala hybrid (2.60) Arka Neelakanth
variety (2.60) (Table.1)

Table 1. Mean number of grubs of Henosepilachna vignitioctopunctata on different brinjal cultivars during late Kharif 2015.

Variety/hybrid {10 DAT|20 DAT |30 DAT |40 DAT |50 DAT |60 DAT |70 DAT |80 DAT |90 DAT |100 DAT | 110 DAT |120 DAT |Mean

Arka Neelakanth 2.26 1.20 2.60 1.33 4.416 3.53 2.53 3.46 4.43 1.46 1.40 1.26 249
(6.26) | (5.90) | (7.50) | (7.52) | (8.48) | (9.03) | (8.90) | (11.29) | (10.24) | (5.97) (6.84) (6.74)

Arka Kusumakar 2.53 2.46 3.73 3.26 3.53 3.53 2.53 3.60 2.66 1.46 1.33 1.40 267
(8.89) | (7.09) | (5.84) | (8.87) | (7.68) | (8.95) | (8.20) | (9.68) | (9.24) | (5.68) (6.25) (5.73)
. 1.30 0.33 2.256 2.93 3.40 2.73 3.46 4.46 3.46 1.46 1.46 1.46

Arka Sirisha 2.39
(5.37) | (3.27) | (8.52) | (8.65) | (8.15) | (9.26) | (8.19) | (11.53) | (9.92) | (5.99) (6.69) (5.99)

Arka Keshav 2.10 0.50 1.73 4.00 3.33 3.40 2.60 4.60 3.66 1.66 1.53 1.53 255
(8.50) | (3.38) | (9.71) | (9.49) | (8.16) | (10.72) | (6.19) | (10.81) | (9.63) | (5.61) (8.88) (6.22)

Arka Nidhi 2.80 0.73 1.60 3.73 4.26 3.60 3.40 3.60 3.53 1.26 1.66 1.53 264
(9.38) | (4.40) | (7.26) | (9.39) | (8.76) | (9.88) | (7.79) | (11.59) | (9.42) | (6.93) (6.52) (7.08)

CVK 3.66 1.86 1.86 3.06 3.13 1.66 2.46 4.50 3.60 1.73 2.00 1.60 259
(10.19) | (6.10) | (7.19) | (9.52) | (7.25) | (9.38) | (6.47) | (10.27) | (10.28) | (6.94) (8.12) (6.76)

Jyothi 1.86 1.10 2.10 3.33 1.60 2.53 3.33 3.60 5.60 1.13 1.66 2.33 251
(7.85) | (6.10) | (6.72) | (8.24) | (6.75) | (6.48) | (7.39) | (9.21) | (12.28) | (6.76) (7.06) (8.78)

Shyamala 3.00 1.53 2.60 3.06 2.66 2.40 3.73 4.50 4.06 2.46 2.26 1.33 281
(9.41) | (5.81) | (8.19) | (10.51) | (6.78) | (8.90) | (8.62) | (10.46) | (10.34) | (7.81) (7.10) (7.23)

Utkal 1.50 0.66 2.40 3.26 2.80 0.73 2.66 3.40 3.33 1.46 1.46 1.60 210
(8.89) | (4.90) | (7.49) | (9.35) | (6.27) | (4.90) | (8.08) | (10.04) | (8.68) | (5.51) (8.34) (7.10)

PHB-909 0.733 | 0.533 1.73 3.25 2.53 1.66 3.33 2.46 2.60 1.66 1.53 1.66 1.97
(4.17) | (3.54) | (7.09) | (9.74) | (6.90) | (7.40) | (9.30) | (8.89) | (7.87) | (6.54) (5.81) (7.40)

Ranjitha 0.40 0.53 2.66 2.53 3.40 3.66 0.46 3.66 2.46 1.86 2.16 1.73 213
(10.05) | (3.54) | (8.76) | (8.90) | (9.14) | (9.09) | (6.42) | (10.25) | (10.00) | (6.90) (8.60) (7.70)

Mean 2.01 1.03 2.29 3.06 3.18 2.67 2.77 3.80 3.58 1.6 1.67 1.58 2.44

CD 2.00 1.06 1.72 1.50 1.74 1.83 1.67 1.66 2.14 1.29 1.56 1.20 1.62

SE(m)+ 0.67 0.35 0.60 0.50 0.58 0.61 0.56 0.56 0.72 0.43 0.52 0.40 0.55

Figures in parentheses are V x+0.5 transformed values

An

e
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2015

Epilachna beetle damage

Grub of Epilachna beetle at 25X
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The grub population was 1.33 to 5.60 in various brinjal tested
lines when the data of 40 to 100 DAT was considered. Later,
the population was still declined. The infestation was almost
fluctuated throughout the crop. The mean grub population
recorded per plant was in the range of 1.03 to 3.80. From 100
DAT, the grub population started to decline. Almost all the 11
tested lines were statistically insignificant from one another
with respect to mean number of grub population per plant The
maximum of 5.6 grubs per plant were recorded in Jyothi
during December I*t fortnight. When the crop was 90 days old,
during September — October, 0.33- 4.40 grubs were seen per
plant. The Epilachna beetle incidence in this late Kharif (2015 to
16) can be considered as the moderate level of infestation.
Anandhi and singh (2008) ™ reported that incidence of
Epilachna beetle was first noticed from the 20" week after
transplanting with average population of 0.27 brinjal hadda
beetles per plant. Ghosh and Senapati (2002) @ reported that
the Epilachna beetle was recorded from April to middle of
October on brinjal and the highest population was recorded
(8.14 beetles per plant) during the mid-September

Leafhopper, Amrasca biguttula biguttula (Ishida) population
on different brinjal cultivars during the crop growth period.

R BeNY 4
Mixed symptoms due to leafhopper and aphid (Light yellow
spots due to leafhoppers Curling and yellowing due to aphid)

The maximum number of leafhoppers appeared on cultivars
was 2-3. The mean number of leafhoppers per leaf recorded in
11 brinjal cultivars were statistically insignificant from one
another. The range was 1.06 to 1.49 per leaf (Table.2). This
may be considered as moderate incidence. Throughout the

crop period, the leafhopper, incidence was almost uniform.
i.e. there was no significant difference between most of the
data recorded at intervals. As the crop has not received any
insecticidal sprays, it could have led to maintenance of natural
enemies in sufficient density. This may be the reason for
moderate incidence of leafhoppers. Moreover, heavy rains
were received during the season which is unfavorable
condition for leafhoppers.

Ghosh and Senapati (2002) [ reported that highest leafhopper
population (4.63 per leaf) was recorded in April- May and the
lowest (0.50 per leaf) was recorded in mid-July. Samal and
Patnaik (2008) ™ reported that brinjal leafhopper activity
peaked at 55-65 days after transplanting. Patel et al. (2015) [l
reported that jassids population started from third week of
February and reached to its peak level (9.53 jassids per plant)

Nymphs of leaf hopper

is first week of May.
Table 2. Mean number of leaf hoppers, Amrasca biguttula per leaf on different brinjal cultivars during the late Kharif, 2015.
Variety/hybrid |10 DAT | 20 DAT | 30 DAT |40 DAT | 50 DAT | 60 DAT | 70 DAT |80 DAT | 90 DAT | 100 DAT | 110 DAT | 120 DAT |Mean
Arka Neelakanth 0.79 0.87 1.13 0.63 0.69 1.39 0.58 0.597 1.48 1.35 1.54 1.70 1.06
(5.11) | (5.33) | (6.03) | (451) | (4.76) | (4.11) | (4.37) | (4.42) | (7.65) | (6.67) | (7.12) (1.74) :

Arka Kusumakar 0.68 0.79 1.22 1.55 1.50 1.76 0.58 0.573 1.37 1.54 1.36 1.57 1.20
(4.13) | (5.05) | (6.30) | (6.89) | (6.10) | (4.97) | (4.34) | (431) | 6.71) | (712) | (6.69) (157) '

Arka Sirisha 0.77 0.84 1.46 1.06 1.77 1.39 0.77 0.743 2.02 1.20 1.38 1.59 124
(5.03) | (5.24) | (6.94) | (5.84) | (7.65) | (6.14) | (5.03) | (4.93) | (7.11) | (6.51) | (6.74) (1.55) :

Arka Keshav 0.57 0.58 1.67 1.36 1.74 1.54 0.79 0.75 1.66 1.75 1.24 1.82 1.28
(448) | (4.37) | (7.29) | (6.20) | (7.36) | (7.04) | (5.12) | (4.96) | (7.58) | (7.59) | (6.40) (1.25) '

Arka Nidhi 0.72 1.30 0.81 1.54 1.66 1.47 1.46 1.57 1.74 1.19 1.003 1.71 134
(4.85) | (6.54) | (5.17) | (6.83) | (7.40) | (7.43) | (6.92) | (7.19) | (7.63) | 6.66) (5.71) (1.71) :

CVK 0.38 0.78 1.33 1.62 2.83 1.32 1.64 0.77 1.48 1.15 1.36 1.58 135
(4.28) | (5.06) | (6.62) | (5.32) | (7.34) | (6.26) | (5.48) | (5.03) | (7.15) | (6.16) | (6.69) (1.58) '

Jyothi 0.49 1.27 1.393 1.57 1.40 1.06 1.52 1.00 1.55 1.18 1.18 1.36 124
(4.01) | (6.13) | (6.75) | (6.77) | (7.19) | (5.92) | (5.74) | (5.75) | (7.15) | (6.23) | (6.22) (1.37) :

Shyamala 0.39 1.00 161 0.83 1.13 1.48 1.46 0.77 1.69 1.35 1.45 1.92 1.95
(358) | (5.73) | (7.29) | (5.34) | (6.49) | (6.98) | (5.64) | (5.04) | (7.58) | (6.67) | (6.89) (2.55) :

Utkal 0.38 0.73 1.45 1.57 1.72 1.68 0.86 2.57 1.46 1.47 1.25 1.49 138
(3.50) | (4.90) | (6.91) | (5.86) | (6.79) | (7.47) | (5.33) | (9.23) | (7.23) | (6.95) | (6.401) | (1.80) :

0.56 1.55 1.34 1.64 2.31 1.68 1.68 1.38 1.50 1.12 1.36

PHB-909 | (391 | (7.15) | (6:65) | (6.41) | (6.16) | (6:66) | (559) | (6:65) | (7.21) | (6.08) | (6.71) |-7°(L79)| 149

Ranjitha 0.58 2.27 1.45 1.20 1.57 1.50 0.77 0.85 1.07 1.35 1.45 1.63 130
(4.13) | (8.09) | (6.85) | (6.29) | (6.51) | (6.83) | (5.04) | (5.27) | (4.92) | (6.68) (6.92) (1.70) )

Mean 0.57 1.09 1.35 1.32 1.66 1.47 1.10 1.05 1.54 1.33 1.32 1.65 1.29

CD 1.04 0.57 0.79 1.20 1.19 0.63 1.31 0.62 1.17 0.52 0.73 0.18 0.83

SE(m)* 0.35 0.19 0.26 0.40 0.40 0.21 0.44 0.21 0.39 0.17 0.24 0.06 0.28

Figures in parentheses are V x+0.5 transformed values
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Aphid, Aphis gossypii, Glover population on different brinjal cultivars:

Aphid infection in brinjal

The overall mean number of aphids per leaf was highest in
Ranjitha hybrid (17.03) followed by the PHB-909 hybrid
(15.47) and Utkal hybrid (15.29). Arka Keshav variety and
Arka Nidhi variety had 13.78 to 14.22. In the remaining lines,
10.72 to 12.21 overall mean number of aphids were recorded
in the crop season (Table 3). Based on the level of incidence
of aphids, all 11 the tested brinjal cultivars can be categorized
as the Preferred lines (13 to 17 aphids per leaf): Ranjitha,

Yellowing and curling symptoms on
tender brinjal al leaves due to aphid
attack

PHB-909, Utkal, Arka Keshav, Arka Nidhi; Less preferred
lines (10 to 12 aphids per leaf): Arka Neelakanth, Arka
Sirisha, CVK, Jyothi and Shyamala. Presence of coccinellid
predator in sufficient number may be the reason for this
moderate incidence of aphids in brinjal. In addition, heavy
rains received during the crop growth period also might have
led to reduced level of aphid infestation.

Table 3. Mean number of aphids, Aphis gossypii per leaf on different brinjal cultivars during late Kharif, 2015.

Variety/hybrid |10 DAT |20 DAT | 30 DAT | 40 DAT | 50 DAT | 60 DAT | 70 DAT | 80 DAT | 90 DAT | 100 DAT | 110 DAT | 120 DAT | M€2"

Arka Neelakanth | 937 | 1027 | 1227 | 1643 | 1421 | 1302 | 1140 | 1181 [ 1613 | 1L67 | 1173 806 |0,
(16.68) | (18.63) | (20.45) | (23.89) | (22.08) | (21.13) | (19.62) | (20.03) | (15.46) | (11.10) | (19.11) | (8.06)

Arka Kusumakar | 388 | 1215 | 1280 | 1276 [ 1056 | 1300 | 1204 | 1313 | 1018 | 9.3 [ 10070 | 1086 |, o,
(18.97) | (20.34) | (20.95) | (20.89) | (18.79) | (21.11) | (20.28) | (21.19) | (9.18) | (9.13) | (19.32) | (9.70)

Arkasirisha | 1629 | 760 | 1445 | 1005 | 000 | 11045 [ 9.03 | 917 | 8.38 7.88 1250 | 1056 [, .,
(22.42) | (16.01) | (21.91) | (19.19) | (18.25) | (20.12) | (17.48) | (17.611)| (9.38) | (7.88) | (20.03) | (10.43)

Arka Keshay | 1604 | 1413 | 1476 [ 1487 [ 1479 | 1388 | 073 | 1217 | 1345 | 1507 | 20197 | 1165 |, .,
(23.07) | (22.08) | (22.02) | (22.66) | (22.61) ||(21.86) | (18.16) | (20.37) | (11.11) | (15.41) | (23.76) | (11.26)

Arka Nidhi 1770 | 1025 | 1168 | 1375 | 1453 | 1480 | 1106 | 1217 | 1608 | 1483 | 1613 | 12433 | ..o
(23.28) | (18.67) | (19.37) | (21.7) | (22.41) | (22.60) | (19.33) | (18.85) | (14.42) | (16.16) | (23.56) | (12.08)

CVK 1371 | 968 | 1022 | 1149 | 1225 | 1182 | 958 | 1051 | 1340 | 1473 | 14503 | 1468 |, .
(20.22) | (18.10) | (18.32) | (19.80) | (20.42) | (20.09) | (18.02) | (18.88) | (12.43) | (12.40) | (22.28) | (13.93)

Jothi 1001 | 1389 | 1339 | 9.06 | 1248 | 1216 | 1103 | 10533 | 1384 | 1315 | 13607 | 1066 |, oo
(19.29) | (21.81) | (20.20) | (17.42) | (20.40) | (20.32) | (19.37) | (18.93) | (9.50) | (13.15) | (21.48) | (10.16)

Shyamala 1153 | 1628 | 1072 | 1103 | 1287 | 1341 | 908 | 1004 | 1018 | 1003 | 1723 | 1255 [, o
(20.35) | (23.73) | (19.02) | (19.17) | (20.92) | (21.36) | (17.50) | (18.55) | (7.85) | (10.03) | (25.25) | (13.22)

Utkal 1860 | 11.89 | 1403 | 1392 | 1381 | 2586 | 1353 | 1654 | 1526 | 7.93 1827 | 1385 | . .
(25.96) | (20.15) | (21.14) | (21.87) | (21.73) | (30.55) | (21.55) | (23.86) | (13.26) | (7.93) | (25.28) | (13.73)

PHB.909 1608 | 1658 | 1041 | 1326 | 1488 | 14150 | 1180 | 1341 | 1810 | 2170 | 2106 | 14320 | .,
(23.85) | (23.94) | (18.73) | (21.65) | (22.65) | (22.05) | (20.04) | (21.46) | (17.34) | (21.70) | (27.30) | (15.32)

Ranjitha 1284 | 1539 | 2216 | 1646 | 1638 | 1584 | 1406 | 14.68 | 1583 | 2390 | 2238 | 14478 | _
(20.70) | (22.93) | (28.98) | (23.93) | (23.86) | (23.42) | (22.00) | (22.50) | (15.16) | (23.23) | (28.22) | (15.09)

Mean 1373 | 1256 | 1335 | 13.08 | 1333 | 1453 | 1112 | 1220 | 1371 | 1363 | 1623 | 1219 |13.30

cD 276 | 210 | 224 | 285 | 257 | 233 | 255 | 250 | 1.14 1.56 4.02 144 | 234

SE(m)+ 160 | 070 | 109 | 09 | 086 | 078 | 085 | 084 | 0.38 0.52 1.35 048 | 087

Figures in parentheses are \ x+0.5 transformed values
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Mealy bug, Coccidia Hystrix insolita Green Population on Initial mealy bug mean population at 50DAT was 7.11 to
different brinjal cultivars 114.22 per leaf. later it was fluctuated later. In most of the
lines, the population was slightly raised up to 80 days (12.80
L N = to 116.73). The highest was in PHB- 909. Later, in most of

N &

the lines again, the number per plant decreased slightly.
However, in Arka Nidhi and CVK, 18.20 to 18.97 (higher of
all data) number of mealy bugs were recorded (Table 4). By
considering the overall mean number of mealy bugs per plant
in different cultivars or lines, it can be inferred that except
Arka Nidhi, comparatively all other four Arka varieties are
less preferred by mealy bug (11/plant). The other lines had
12.37 to 14.26 per plant, being PHB-909 as highly preferred
line. Patel et al. (2015) B! reported that the population of
mealy bug was reached to peak level (15.33 mealy bug per
plant) in the last week of April.

Mealy bug infestation in brinjal

Table 4. Mean number of mealy bugs, Coccidia Hystrix insolita per plant on different brinjal cultivars during the Kharif, 2015.

Variety/hybrid |10 DAT|20 DAT |30 DAT |40 DAT |50 DAT |60 DAT |70 DAT |80 DAT |90 DAT|100 DAT |110 DAT |120 DAT |Mean

786 | 858 | 1124 | 148 | 993 | 996 | 980 | 1466
Arka Neelakanth | - - - i © | (16.22) | (16.94) | (1958) | (12.15) | (18.30) | (18.38) | (18.21) | (22.49) |05

840 | 10.13 | 1056 | 14.60 | 1160 | 947 | 980 | 1466
Arka Kusumakar | - - - "~ | (16.77)| (1853) | (18.92) | (14.46) | (16.06) | (17.89) | (18.20) | (22.35) |111°

— 13.920 | 13.66 | 1358 | 13.10 | 7.720 | 9.32 | 1020 | 9.30
Arka Sirisha - - - | 2186) | (21.62) | (21.59) | (13.06) | (16.08) | (17.75) | (1861) | (17.74) |*1°

Arka Keshay ] ] ] ] 710 | 1052 | 1250 [ 13467 | 1160 | 1026 | 1160 | 98 | oo
(15.44) | (18.88) | (20.73) | (13.00) | (17.09) | (18.66) | (19.81) | (18.23) |~

Arka Nidhi ] ] ] ] 1420 | 1006 | 1442 | 1533 | 9.65 | 1153 | 1660 | 1897 | oo,
(22.08) | (18.48) | (22.28) | (15.13) | (15.97) | (19.77) | (23.84) | (25.78) |~

oV ] ] ] ] 713 | 829 | 1331 | 142 | 1300 | 1130 | 1353 | 1820 |,
(15.39) | (16.72) | (21.38) | (14.91) | (19.48) | (19.61) | (21.52) | (25.21) |

Wothi ] ] ] ] 946 | 1197 | 1516 | 128 | 1353 | 1056 | 1560 | 1593 | .,
Y (17.90) | (20.23) | (22.90) | (14.02) | (18.81) | (18.91) | (23.19) | (23.50) |~

Shvamala ] ] ] ~ 988 | 1148 | 1370 | 1580 | 11.93 | 1293 | 1587 | 1556 | 4,
Y (18.30) | (19.76) | (21.71) | (15.80) | (20.62) | (21.05) | (23.39) | (23.14) |~

Utkal ] ] ] ] 911 | 10.28 | 1400 | 1536 | 1146 | 1103 | 1530 | 1696 | , oo
(17.53) | (18.69) | (21.95) | (15.37) | (20.18) | (19.29) | (23.01) | (24.30) |~

1167 | 11.70 | 134 | 16.73 | 1446 | 1253 | 1566 | 17.93
PHB-909 - - - | (10.95) | (19.91) | (21.44) | (15.93) | (20.30) | (20.70) | (22.72) | (25.03) |1*?O

12.04 | 11.68 | 13.33 | 13.87 | 11.04 13.42 11.633 15.73

Ranjitha - - - "~ | (2027) | (19.96) | (21.74) | 13.25) | 21.72) | (21.46) | (19.91) | (23.35) |12®4
Mean - - - [ 1007 | 1075 | 132 | 1455 | 11.44 | 1111 | 1323 | 1524 |1244
CD - - - ~ | 241 | 210 | 203 | 137 | 159 | 230 | 264 | 207 | 207
SE(m)= : ; ; — [ 08l | 071 | 068 | 046 | 053 | 077 | 089 | 069 |0.69

Figures in parentheses are \ x+0.5 transformed value
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