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NUTRITIONAL ASPECTS OF THE DEVELOPMENT OF ATHALIA
PROXIMA KLUG. GRUBS, DURING DIFFERENT STAGES

M.A. Wahla apd Tapwir Ahmad*

The nutritional aspects of the development of Ashelie-grubs
fed on rudish leaves, in the laboratory, are discussed. 93557 of
the variztions in grub-development wore found to be related to
the food ingested (F.1}, its approximaie digestibility (AIx) and
the efficiency of the conversion of ingested (E.C.I.) and digested
(E.C.D.) food to the body tissues. The practical and theoretical
implications of this work are also given.

INTRODUCTION

Discussions on the development of insects mostly imply an effect of the
duration and rate at which it proceeds. The nutritional aspects are either
never collated with changes in development or their exact impact on them,
never discussed (Bailoy, 1976; Reese and Beck, 1978). A wariation observed in
ths development of Arhafia proxima Klug, grubs during different stages
{Tebly 1), thus, prompted the authors to take up these studies.

Table 1. Development of Athalia proxima Klug. on radish, during differeni stages®

Stapes First Second  Third Fourth Fifth Sixth

Wt.gain 0.208a 0.75lab [.419b 484d 31827¢c 0.000 8
(in mgsa.}

*Parsanal ahservations i
**Significant at 157 level of probabilicy

N.B. Any two values oot having a common superscript are significantly
diffarent at 59 level of probability.

The main aim, however, was to see whether any of the indives of nutriton
like F1., AD. EC.IL and E.CY}. are closely related to the changes reported
above.  If so, in what way and to what degree.

MATERTALS AND METHODS
A lot of 30 freshly emerged larvae of Athalia proxima Klup. were fed on

*Dapsrimaat of Entamoltegy, Unlvarsity ol Agricylture, Falmtabad,
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the top-leaves of field-grown radish, the Raphanus sativus, The larvas were
kept in paired petri-dishes and fed, individually, on weighed amount of food.
which was replaced after every 24 hours. This routing was followed throughout
the larval life and a continuous record of the gain in dry weight of grubs at
04 1*C as well as of the food ingested and egested, was kept.

The indices of nutrition, viz., Approximate Digestibility (A.I3.), the
Efficiency of Conversion of the Ingested {E.C.L} and Digested (E.C.D.) food
to the body tissues were caiculated afier Bailey ( 1976) and a muitiple compari-
sont of their means is presented in Table 2. The significance of the difference
in meaa valves was calculsted with the Duncan’s Multiple Range Test and
the correlation, where possibie, sstablished.

Table 2. 4 mudtiple comparison of the means of weight-gain and differeni indives
af mutrition in Atheila proxima Kiug. grubs, af different stages.

Stago Wt gin | EL AD. E.CI. EC.D.
(mg) (mg) (54 (%) (%)

[ T ) [ 2 ] * (.3 E 13
First 0.208a  23.938ab 9473 e  0.937 0 1.000 a
Second 0751 ab  31.750 be 94.763 6 2443 b 3,585 b
Third |.419b  35.577c  88.634 c  3.740 ¢ 4.520 ¢
Fourth 4.834d  58.297d  79.381a 9747 ¢ 13976 ¢
Fifth 3.827c 76840 S82872b 546334 6.929 4
Sixth 00002  16.490a 91.953d 000D a 0.000 a

T o e e e e T

**Significant at 1% ievel

N.B. Any two means not having a common superscript awre significantly
different at 5%, level of probability.

RESULTS AND DISCUSSION

A perusal of the data (Table 2) shall reveal that the food Ingested, (s
approximate digestibility and the efficiency of conversion of the tngested and
digested food to the body weight varied highly significantly with the stage of
Athalig-grub development. Although the changes, in each case, preserved
their individual pattern, they were found to be positivoly correlated with the
grub-development sxcept in the case of A.D. which was negatively, so (Table 3).

A highly significant correlation of the nutritionul indices with the
gain in body weight of prubs would suggest that the chanpes in grub-
development during different stagos were closely related to the recipracul
changes, in the iudices. The significance of the regression equation fitted
(Table 4),
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Table 3. Correlation coefficient of the weight gain and various indices of nutrition
in Athaila proxima Klug. grubs.

Characters 1 2 ] 4 o
1. Wi pain
L&
2. FL .908]
- -
3 AD —0_9598 —{_ 8360
4 b L]
4. ECL 0.9625 0.7919  -90.9115
o L2 - LL 2
3. ECD, 0.9545 0.7555 —.9152 0.9961
*Significant at 5% level. **Significamt at 197 [ovad,

Table 4. Magnitude of the combingd fuence of F.I (X 1) AD. {X;), ECI
(X3} and E.C.D. (X,) on the gain in body weight of Athelim Proxima
Klug. grubs, during different stages and their mathemaricol refﬂn'mﬂfp.

- Estimates Yalue Cl
1. Coefficient of determination (R2) 0.9953 -
2. Coefficient of correlation (R} 0. 097 -
3. Regression equation Y9, 156.4.0.028X,—-0. 104X, 4.0.003%, 4 0. 160,

e
**Highly significant at | level of probabiiity.

further suggesis that the changes in the body weight of grubs, under reference
in these investigations, were dependent upon the EL,AD, ECI and BCD.
A variation in the magnitude of the changes expressed for ercl: of these
characters, in the regrossion equation, would, however reven] a difference i
thoir vitimate inQuence on the Erub-developmen,

No difference in the observed and calculated ostimates (Table 5) expressed
by 4 non-significant Chi-square valve vt 0. 0081 would indicate that the mathe-

matical relationship established hetwoen  the grub-development and various
indices for their nutrition, was corract,

A value of 0.9953 for R2 (Tuble 4} would indicate that 99§ v of the
changes observed in the development cf dehalia proxime Klug, grubs,

from
ohe stage 1o another, were dug to these indices,

Thus, it could be concluded from a nutritional view point thai 89.5% of
the development of Atfqlia Proxima klug. grubs, during diffarent stages, was
affected by the FI, AD, ECL and E.C.D. and that it was Positively cor-

related to them ali “Xcept to the approximate d zestibility, which wasg negatively
correlated. :
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Table 5. The obscrved and estimated changes in the gain in boedy weight of
Athaiia proxima Klug. grubs, during different stoges.

Stage Observed Wi gain Eslimated wt. gain
L)

First 0.208 0.137

Second 0. 751 0.611

Third 1.41% 1. 668

Fourth 4.8M 4,739

Fifth 3,827 3.814

Sixth 0,000 . 000

+  Valugs caloulated with regression equation:
¥ om=by +byxy 4 bakz+ baxa 4By whert,
Y —awl gain, Xym FL, =401, 1, =E.C.] and J{.',HE.C.D,

The relationship established between the grub-development and various
indices of food consumption is gxactly in line with thatraported by Bailey (1976)
in tho case af Mamestra corfiguratalarvas fed on Four hosts. Although, the young
larvae of Athalia like those of Mantesire digestzl the ingestod food better than
the old phes. their higher respiratory rate like those of many young larvas (Hin-
ton, 1971 ; Bailey and Riegert 1973) may have used most of the digested materials
for maintenance purposes and spared comparatively very little for conversion to
the bodv tssues.  Such a cituation, would definely decrease the E.C.1. and
E.C.I). which would result in a lower weight-gain in the younger stages COTL-
parad with the ulder ones and would, thus, support the present conclusions.

Although the present studies are more of u undamental than of a practical
interest, 1 signifizantly higher food ingestion by the older larvas compared with
the vounger ones would suggest that the Arhalia larvae besomo more harmiul
during the later stazes of their development Henez, it shall be advisabla to
control them as soon as they hatch out or cven much before that, On the
aendemic side, however, lack of auy information on the nutritional aspects of the
insect develnpment in the standard text backs like “THE INSECT" by
Chapman [1975) would call far its special reference in the relevant gections.
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