23 4
2002 10

Journal of South China Agricultural University(Natural Science Edition)

( ) Vol. 23, No. 4

Oct. 2002

: 1001— 411X (2002) 04—0018— 05

Effect of Host Plant on Biological Parameters of
Plutella xylostella Under Laboratory Condition

SYED T.S.'. ABRO G.H.', LU Yongyue’, LIANG Guang-wen’
(1 Depaitment of Entomology, Sindh Agriculture University Tandojam , Pakistan;

2 Department of Entomology, South China Agric. Univ., Guangzhou 510642, China)

Abstract: Different Brassica vegetable crops and oil seed Brassica crops were applied to observe the biological

parameters of Plutella xylostella under laboratory condition. The larval, pupal duration, pupal mass, percent

laval pupating, percent survival to adult and fecundity were recwrded. The shortest larval and pupal period

was recorded on Brassica camelina and Euwrica sativus, and the longest laival and pupal period was recorded

on cabbage Brassiax oleracea var. capitata and Brassica oleracea var. botrytis. Percent lawvae pupating varied

significantly, and percent survival to adult stage was also varied significantly. The highest survival rate was

found on cauliflower Brassica oleracea var. botrytis. Pupal mass on different host plants varied significantly,

the lowest on Brassica napus and the highest was on E. safivus. The highest fecundity was observed on rocked

seed fed female. Nitrogen content of different host plant leaves were also varied considerably and had obviously

correlative with the pupal mass and the fecundity.
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The diamond back moth Plutella xylostella (L.)
(Lepidoptera: Plutillidae) is the most distructive insect of
Crucifemus plants through out the world, and has been
recorded from at least 128 countries or territories of the
world * 2. P. xylostella, is particularly wide-spread in
SouthrEast Asia due to the rapid turnover of generations
(14—20 generations per year as compared with 2—7 gen-
erations in the temperate regions) under sub-tropical and
tropical climatic conditions ' . Abro et. al.'? have found
P . xylostella feeds only on plants of Cruciferae. Many of
the plants of this family are cultivated as vegetables and oil
seed crops. Numerous Crucifer plants mot consumed by
man, are considered weeds, are also consumed by P. xp-
lostella , when its favoured hosts are absent and crucial
link in maintaining P. xylostella populations . G lucosi-
nolate such as sinergin, sinlbin and gluwsinolate povide

specific feeding stimulates, while gluwsinlate or its metabo-
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lites, allylisothiocynates act as oviposition stimulants™>9 .
Brassica vegetables especially cabbage Brassiaa oler-
acea var. capitata, cauliflower. B . olaacea var. botrytis
and radish, Raphanus sativus are important crops of
Sindh, Pakistan. The climate of southern Sindh (Hyder-
abad and Karachi regions) in mild and Cciferous vegeta-
bles are almost grown though out the year awund towns
. P. xplostella has be-

come a very serious poblem and causes great economic

and cities by small scale farmers

loss to famers. Present paper deals with the effect of bio-

logical parameters measured on different host species in

detached leaf bioassay in Pakistan.

1 Material and method

Studies were carried out at the department of Ento-
mology, Sindh Agriculture University Tandojam, Pakistan.

Different Brassica vegetable crops and oil seed Brassica
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crops used in this study were B. camelina, B. carinata,
B. napus, B. alba, B. compestris, B. oleacea var.
capitata, B. oleracea var. bowytis, FEurica sativus.
Raphanus sativus. Brassiar crops were sown in completely
randomized block design on ridges, oil seed crops were
sown in a completely randomized block design with from 10
to 15 meter long rows for each crop during 1998. lLeaves of
different host plants were harvested from the field, leaf
discs from each plant were kept in petridishes (d=10.0
an ) seperately and 10 newly hatched neonate larvae (10.0
hours old ) were intoduced with fine camel hair brush in
to each petridish. This experiment was replicated five
times. Biological parameters studies were larval and pupal
duration, pupal mass, percent larval pupating, percent
survival to adult and fecundity . Fresh food was provided to
lavae and old food removed daily till pupation. One day
after pupation pupal mass was recorded on electrical bal-
ance (Ohaus, Galay, 160). Pupal mass was recorded at
random, of 25 to 30 for each host plant. At adult emer-
gence, percent survival was wecorded on various host
plants. After adult emergence , one male and one female
were paired and kept in a glass chimney (2=17.0 cm)
with basal and upper openings as 7 and 8 ecm diameter re-
spectively for egg laying. A petridish (d=10 cm ) was
placed at the basal end of glass chimney and upper open-
ing was covered with a muslin cloth tied with wbber band.
A small leaf of cauliflower was kept in a beverage bottle lid
impregnated on to cotton wool for provided to adults as a

food. There were five replications per host plants obser-

vation on egg laying was recorded daily till the end of
oviposition and death of females.

To determine the nitwgen content of different host
plant leaves, samples of fully expanded full grown leaves
weighting 500 g wer harvested per treatment at random
from experimental area. Plant leaves were harvested along
with their petioles, samples were dissected in oven (Mem-
mert, Gemany ) at 60 degree centigrade, then grounded
into fine powder. The samples were digested with nitric
acid and perchloric acid " . Total nitrogen was determined
by Kjeldahl method” at the department of Soil Science
Sindh Agriculture University Tandojam, Pakistan.

2  Result

2.1 Biological parameters of Plutella xylostella on

different host species
The result (table 1) showed that the host plant

species significantly (F=27.93, d=9.18, P<<0.001)
affected the larval development of P. xylostella. The
shortest larval and pupal period was recorded as 10.47 and
8.28 days on B. camelina and Ewica sativus wespective-
ly, while the longest lawval and pupal period was recorded
on cabbage B. oleracar var. capitata and B. oleracea
var. botrytis. Percent larvae pupating varied significantly
(F= 4521, df=9, P<<0.01) on different host
species. Similarly percent survival to adult stage was also
significantly (F=45.21, df=9, P<{0.01) and ranged
between 62 % to 88%. The highest survival was found on

cauliflower.

Tab. 1 Biological parameters of Plutella xylostella measured on different host species in a detached leaf bioassayl)

host species laIT/al rate o.f larval pu.pal rate of survival
duratior/ d pupating/ % duration/ d to aduly %

Brassica camelina 10. 47 +0. 16a 68. 04-0. 58a 8.50+0.21a 62. 01-0. 58a
Brassica ngpws var. canola 11. 32 4-0. 14bc 74. 311.20b 8.714-0. 18a 74. 31 1. 20be
Brassica carinata 10. 65 40. 14a 80. 710.33¢ 8.7910.2la 68. 0+0. 33ab
Brassica campestris 10. 62 +0. 11a 80. 7£2. 18¢ 8.51£0.23a 76. 30+2. 18cd
Brassica alba 10. 80 0. 11a 90. 7+2.18d 8.6510. 13a 84. 0+2. 18e
Brassica oleracea var. capitata 11. 64 £0. 13cd 88. 01-2.18d 9.33+0.18a 82. 0+2. 18de
Brassica oleracea var. batntis 12. 11 0. 11e 88. 70. 58d 9.3610. 13a 84. 71-0. 58e
Brassica napus 11. 84 40. 11e 90. 0+0. 18d 9.36+0.23a 88. 0+2. 18e
FEurica sativis 11. 22 0. 08b 90. 04-2. 85d 8.28+0. 14a 84. 0£2. 18e
Raphanus sativus 11. 80 0. 15de 70. 7£2.20ab 8.94740.24a 70. 0£2. 20be

1) Mean=SE followed by the same letter within a column are not significantly different from each other( P<<0. 03 ISD method)
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2.2 Effect of host plant nitrogen content on pupal
mass and fecundity of Plutella xylostella
The results of host plant nitrogen content, pupal mass
and fecundity of Plutella xylostella were listed in Table 2.
The percent nitrogen content of different host plants
varied considerably and it ranged between 3. 47% and
4.84%. Pupal mass of P. xylostella developing on differ-
ent hosts also varied significantly (F=150.0, df=9, P

<C0. 0l ). The lowest pupal mass was recorded (5. 68
mg) on B. napus, while the highest (7.54 mg ) on E.
sativus (rocket seed ). The linear regression formula, Y
=4.092 74+0.650 5 N (R°=0.4772), was given out
between average pupal mass of P. xylostella and percent
nitrogen contwl of host plants after test. N and Y meaned
percent nitrogen content of host plants and pupal mass of

P. xylostella respectively.

Tab. 2 Effect of host plant nitrogen content on pupal mass and fecundity of Plutella xylostella under laboratory'’

host species nitrogen/ %4 pupal mass/ mg fecundity per female/ eggs

Brassica camelina 3. 67 6. 600.24b 112. 33+41.03a

Brassica napus var. canola 3.47 5. 68=0. 20b

Brassica carinata 4.0 6. 54=0.25b 88. 671-25.49a

Brassica compestris 4. 81 6. 66+0.20b

Brassica alba 3.78 6. 947-0. 22he 108. 75+27. 26a

Brassica oleracea var. capitata 3. 64 6. 78+0.15b

Brassica oleracea var. barytis 3. 66 6. 50+0.17b 80. 25+3. 14a

Brassica napus 4. 64 7. 180. 22¢

Ewica sativis 4. 84 7. 5440.19d 165. 50+13. 74a

Raphanus sativus 4. 34 7. 15£0. 21c

1) Mean=SE followed by the same letter within a column are not

The correlation studies carried out between percent
nitrogen content and fecundity revealed a highly significant
(P<0.05)
recorded (80.25 eggs) on Brassica olaacea var. botrytis.
The highest fecundity was also recorded from rocket seed
Eurica sativus fed female which was 165.5 eggs/female.

respectively.  The lowest fecundity was

The linear regression model was built up as follow: Y=
— 1185740+ 57.562 5 N (R*=0. 733 0). Tn that
model N meaned percent nitrogen content of host plants,
and Y was fecundity of P. xylostella female.

Fecundity per female of P. xlostella was obviously
different when they emewged from different mass pupae.
The lowest fecundity was recorded (80. 25 eggs) when av-
erage pupal mass was 6. 50 mg on Brassiax oleracea var.
botrytis while the highest fecundity 165. 5 eggs / female
when average pupal mass was 7. 54 mg on Eurica sativa.
The linear regression equation was revealed as follow: Y=
—379.420+71.881X (R*=0.8904). In that model Y
and X meaned fecundity per female and pupal masss of
P. xylostella wespectively.

3 Conclusion and discussion

Adult longevity varies, considerably . depending upon

significantly different from each other( P<Z0. 05; ISD method)

many factors such as adult food *”, for example, Has-
sanein
P. xylostella, 6.3 to 15.4 and 5.7 t0 10.3 days respec-
tively. Ho' ' observed that mated males and females lived

for an average of 16. 5 and 15.4 days respectively.

reported average life span of males and females

In the present study, cauliflower and cabbage were
found to be better hosts for P. xylostella completing lawal
period in short time compared with other hosts. Chand, et
al''™ noted that P. xplostella attached all the Cruciferous
plants it exhibited a marked preference for cauliflower
and cabbage. These two plants posses fleshy succulant
leanes that provide both olfactory and gustatory stimuli.
Ramchandran et. al.''? also found significant differences
in biological parameters of P. xylostella feeding on differ-
ent Brassica spp . leaves. Prsent studies also show the
higest P. xylostella survival when fed on cauliflower fol-
lowed by cabbage, almost similar observation are recorded

11413 A comelation carried out between

by other workers
pupal mass and fecundity regression equation indicated that
P. xylostella fecundity increased at a rate of 71. 88 and
85. 61 eggs for each milligram increase in pupal mass. Ya-
mada and Umeya '™ concluded that fecundity was deter-

mined by pupal size. Williams''? observed that the corre-
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lation between pupal mass and fecundity was greater than
that between pupal length and fecundity in Chilo saach-
riphagus.

A corelation between nitrogen content of leaves and
fecundity gave a highly significant correlation (r=0.856)
value. The nitogen concentration present in host plants is
frequently a key factor in detemining the growth and sur-

vival of herbivores 3

. Increased level of plant nitrogen
may have beneficial nutritional effects on insects. In pre-
sent study correlation studies between percent nitrogen and
pupal mass and percent nitogen content and fecundity of
insects showed a significant positive relationship. Pupal
mass percent nitrogen content of leaves regression analysis
indicated that P. xylostella pupal mass increased at a rate
of 0.658 mg for each percent increase in nitrogen content
of host leaves. Similarly regression analysis of percent ni-
trogen content and fecundity of P. xylostella, showed that
every percent nitrogen content of leaves contributed 57. 60
eggs to the fecundity of females. There are studies eported
in literature which confirm and support these findings, for
example, van Emden et. al.'™ found that the fecundity of
Brevicoryne persicae varied greatly and was correlated with
total soluble nitrogen in Brassica sprout leaves of the sane
age. The growth, reproduction and survival of phytophagus
insects are positively correlated with nitiogen content in
their food! "™ 29 . The tissue of the cruciferous plants char-
acteristically contain one or more of a group of substances
called the mustared oil of alkyl isothiocyanates, sinirgin,
one of the alkyl isothiocynates and a wnstituent of some
of the host plants of P. xylostella furnishes a specific and
potant stimulus which is presence of suitable nutrients in-
duces sustained feeding in insects 2, Similarly these glu-
cosinolates also provide necessary oviposition stimuli to the
females P. xylosz‘ella[ 9. The growth and development of
P. wlostella varied considerably on different host plants
in present study which may be due to presence of nutrition-
al and phagostimulant factors in the most appropriate ratio
for optimal gowth and development of P. xylostella in

some of its host plants compared with others.
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