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The head capsule width of Helicoverpa armigera (11b.) larvac falls into six groups, each of which could be considered
an instar. In addition to the head capsule width, an increase in the length and width of other head and body appendages
also followed a geometrical progression confirmity with Dyar’s law.

INTRODUCTION

Dyar (1890) seems to have been the first to point out that there is some relationship between
the head capsule width of successive instars of Iepidopterous larvae. According to him the successive
measurcments are in a geometrical progression, bearing a constant ratio to one another. Results
varifying Dyar’s law for determining the number of instars in different insects have been discussed
by Forbes (1934), Rao & Tonapi (1970), Sorensen & Thompson (1979) and Goel & Kumar (1982).
The present study, thus is a basic analysis of the morphometrics of the head and body appendages of
immature stage of Helicoverpa armigera (Hubner).

These studics shall be of great importance in applied rescarch in determining the larval instars
correctly with much case.

MATERIAL AND METHODS

Larvac collected from gram field were reared in the laberatory on semi-synthetic diet (Sharma
et al., 1987). The brood completed its life cycle in 36.0 £ 1.62 days. The exuviae and a few stock
caterpillars of each instar were dissected under a stereoscopic research microscope to disarticulate
the head and its different appendages. The balsam mounts together with body appendages were
p_rcparcd and the metrical measurements were made by using ocular and stage micrometer combina-
tions. The mean value of 20 replicates for 33 characters at each instar stage were calculated. To
ascertain the nature of growth for cach variable, the instars were recorded on X-axis. Assuming the
lincar growth, the relation Y = a + bx, was used to evolve growth equation. The regression equation
so obtained further assisted in plotting best fitregression line for all variables taken into consideration.
Also to varily relationship between the observed and calculated values, % (Chi-square) test was
app]icd._ An average ratio for cach variable obtained dividing the succeeding instar value by the
preceeding one has been described as the ‘growth ratio” between cach moult. whereas the average
growth ratio for cach variable has been the progression factor. ,

RESULTS

_Thc: measurements o_f the larval head and its appendages together with thoracic legs in £1.
armigera for the separate instar are distinguished (Table 1), The width of head capsule is always
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I'ig. 1. Best fit regression line based on mean observed value at each instar level for metrical data plotted on different
abscissa.

greater than the length in all the instars except the second instar, whereas width is almost cqual 1o the
length of the head capsule (Fig. 1).

In labrum and antenna, the difference between length and width is less in the first instar,
comparatively to the later instars. With each instar the labrum, mandible and maxilla increased
proportionately both in their length and width, Similarly the setal gap on the postmental sclerite also
increasc at each moult but the scatter of points plotted for caterpillars are comparatively distant from
regression line. The length and width of the hypopharyngeal premental lobe converge approaching
the sixth instar stage. There was not much of deviation between the proportionate growth of the width

corresponding to the length of each podomere of the three pairs of thoracic legs except prototibia,
mesotibia and metatibia.

Insignificant values of y2 at 5 and 1 per cent levels, between the observed and calculated values

support a perf'cct‘lmear relationship. The slop of regression line with an angle greater than 45° at the
abscissa also indicated a better growth,

DISCUSSION

According to Dyar(1 880). the width of the head capsule of a larva in its successive stages follows
a regular geometrical progression. Like the findings of Harries & Handerson (1938), Rao & Bucker
(1975), Majeed & Aziz (1979) and Sorensen & Thompson (1979), the head width of H. armigera
also falls into six groups each of which is considered as an instar stage (Fig. 2). Not only the width
of the head capsule but an increase in length and width of the head and body appendages followed a
geometrical progression. A slight variation in scatter of points from the regression line of different



S.P. SHARMA, S.C. GOEL AND M.L. SAINI

o

8

(usamiaq ur

8IE6I00 | X90861°0 + #9SL9'T ~=A B0 | €091 9,70 | 00T0 | LST'O | €00 | 1SO0 | 8200 | des)eelss [ewusunsod

ppis 2qof ferudwaid

09LET00 | X9EEBT'0+ ¥S6SS'T—=A 80| 6951 Z0E0 | €2TO | TL10 | ITIO | T1L00 | ¥E0°0 reagudreydodAy

i15ua] 2qoj euawld

EVTOI00 | XTHOSTO+TO9LET —=AF01|  6EFT €2€0 | 1ISTO | SOTO | IETO | 8800 | ¥SO0 rea3udreydodiy

08L000°0 |XtLTSI'0O+8ZLIST—=X80[| OEST L81°0 | 6110 | LS00 | 9S00 | STO0 | TTOO YIpim BULSIUY

8£9000°0 | X68T61°0+8S89L'T —=A 01| €81 ovz0 | $SI'0 | L6T0 | 8900 | v¥00 | STOO yi3ua] euuAUY

SIET00°0 | X66661°0+¥€T0S'T —=A 01| 6LS'T TTS0 | 80€0 | ¥61°0 | STI'O | €LOO | ¥SO0 IpIA BIIXEIN

PPST000 | XTOTIT0+6060€T —=AT0[|  I¥S'T 808°0 | 6£50 | 91E0 | 0610 | #IT0 | SLOO 13Uy e[[IXe

68620070 | XIT10T0+S8¥Ty' 1 —=ATFo[| €851 vLSO | P6E0 | 0STO | OSI'0 | 9600 | 8500 YIpIm 2[qIpueiy

L98100°0 | X6vT0T0+$0I19Z T —=A S0 |  L8S'T SLRO | 0650 | €5¢0 | 11T0 | I¥I°0 | L80O y13uay orqIpue iy

{(Ajreaoe))

€99H00°0 | XITLOTO+ #9981 T —=A 50| 69F'1 8190 | ISt0 | 6Z€0 | SOTO | #PI'0 | 1600 IPIA WNIQY T

(AjrouaisedoIaiuy)

OLIZ00'0 | X066V1°0+LIOITT —=A80l| Tl 16V°0 | 0€€0 | 8¥T0 | 8BI'0 | 0TI'0 | S80°0 NFu9 WNIGe]
0ISZEO'0 | XPTIOTO+919SL'0—=A D01 |  98G'1 €65T | 9€8°1 | OLI'T | LLLO | IE€F0 | 29T0 Ipim omsded peay |
€50L60°0 | XLYOTTO+ESERFO—=A 01|  TEI'T 187C | €LLT | ST60 | S290 | 0€r0 | Tlz0 | wsusjomsded peay |
ZTE60T°0 | XLESLTO+L6L8G0O—=4ABo | 1981 OLT'¥ | 080€ | OLTT | 8ES0 | T9EO | 80TO @pIm Apog |
969801 | XL866T0+L9ELI'0—=ATF0I| 000C |00TBE| O£80C | 080CTL | 00¥9 | 00TT | OEE'E n3uaj Apog |
10398} IA A Al I 11 I m
Nx uonenba uoissa.139y UOISSAIT0 L] $93E)S [BAIR[ JO SIN[BA UBIA] (wur) smpdeaey) |

"JUBDIJIUBISUI U] SIN[EA PIIB[NOEI PUE PAAISSQO USIMIIG Nx s

(\qH) 423 1uLip *f JO s3e1s [eiuawrdojoaap 9A1ss200ns Juunp sefepuadde pue peay Jo uonenba uOISS21391 PUE SIUAILINSEAU [2OLIAWONG *[ 3|q8 L



83

MORPHOMETRICS AND METRICAL ANALYSIS OF NOCTUID LARVAES

ipta

TE6100°0 | XLOOBI'0 +5TL6S'T —= A 0] 20S'T 80¢€0 | LOTO 610 | 6L0°0 7900 | 1#0°0 SnsIe DI0BIOUI0SAIA 1
Fijic)]
P19200°0 | XLYZLT'0+0EPLT T —= A 80] 1061 650 | 6LED vrc0 | 8810 911’0 | 6L0°0 $nsre) O10BIOYI0SIN
yipta
190£00°0 | XLOTTT0 +10SSS'T — = A 30] 9L9'1 L850 | SSt0 620 | OP1°0 LLOO | ##0°0 g1qr1 JIoBIOUIOSIA
p3ua]
9¥100°0 | XIL60TO+IE9EH'T —= & 30 STl 659°0 | 80¥0 €S0 | 8ST°0 8600 | 8500 e1q1] OIoRIOWOSIN
qipia
9£0700°0 | X8L86T'0 +0989¢'T — = X 30 ELS'] w90 | 9tv0 8LT0 | €910 8010 | L900 InuIzy SIOBIOYIOSOA

| w9y |
LOEEO0'0 | XS9S61°0 + ISH8T'T —= A 30 CLS'T 8LL'O | 98¥0 80€°0 1220 8IT°0 | €800 INuIay SIOBIOYIOSIAL
pim
SE0100°0 | XTOO9T'0+#T6SS'T —= A 30] ISY'1 €ELTO | TLTO LIT0 | 6L00 6500 | I+0°0 SNSIE] DIDBIOYIOL]
3uo]
PIZE00°0 | XSTIET'0+06IIET —= A 30| Wyl 0850 | TBEO TETO | LSTO 9010 | 6L0°0 SNSTE] OTORIOYI0I]
€€2000°0 | XT8TTTO+ELERS T —= A 801 £99'1 LSO | THED w0To | 6110 ILO0 | SPO'0 |Wpim e1qn O108I0UI0Ld
y18uo]
£20£00°0 | XLSS6T°0 + L668E'T —= A 301 109°1 0¥90 | 96v0 8¢T0 | ¥ST'0 | T600 | 1900 BIqT] J108I0YI0d
mpim
1261000 | XL6861°0+89ZLET —= A 30] 1LS°T 0¥9'0 | 8TY0 8LT0 | S91°0 | ¥OI'0 | L90O muwj O1oBIOyI0Ld
3ual
€ETI00°0 | XL6961°0 +85T6TT —= A 30| 896°1 8LL'O | ¥6¥0 LOE0 | 80Z0 | 8II'0 | €800 Ty o10eIoyIold




S.P. SHARMA, S.C. GOEL AND M.L. SAINI

84

185°1

9ol

PIL'T

CoL

LEOT

9¥9'1

Furpaooxd

1X9U U0 puB

IeISul Yoed JO uedil
Y1 uamiaq oney

0862000

XHOLOT'0 + €6¥2ST —= A 30|

LBY'] TIE0

[1Z0

6210

980°0

1200

7070

yptm
SNSIE] OIOBIOYIEIO

61820070

XPL89T'0+ 590971 — = A 30|

667’1 ¥85°0

78t0

[£T0

8810

1Z74%0;

6L0°0

I5u9]
STISTEY DLOBIOYIBID |

SLETO00

XGS91Z0+90+2S'1 — = A 301

LS9'T 1LS0

€90

ErL0

7800

900

yipta
BIQ1] DIOBIOWIEIDN

16600070

XS6S0T°0+8191+'1 — = A Tof

691 0990

aoro

€570

£91°0

901°0

800

3ug]
BIQI OI0BIOUIRIQN

01810070

XTI661°0+ESE9¢°T —= A o]

9LS'T 1S90

9tr0

ELT’0

8010

L9500

ypis
INWIJ J1IRIOYIRIIN

rei 000

XSCS61'0+PI08T T —= A 80]

695°1 SOL0

8610

9tT0

81T°0

Q8u|
INWAJ JNOBIOEIN




MORPHOMETRICS AND METRICAL ANALYSIS OF NOCTUID LARVAE 85

al .

ikt b

{1 (1Y T

Ll J\J T T P P

HEAD CAPSULE WIDTH

Fig. 2. Frequency distribution of head measurements of /leliothis armigera (Hubner).

parameters is probably an effect of the environmental changes and of the possible differences between
the two sexes, which remained unfeasible because of lack of information on sexual dimorphism at
larval stages in Lepidoptera.

The growth ratio between preceding and succeeding instars for H. armigera lics in between
1.581 10 2.037 against an average progression of 1.422 10 2.000, thus very much in consisi'cm to Dyglr
(1890) and Gains & Campbell (1935) observations and can be generalized for Lepidoptera in
particular. Further very poor values of calculated 2 compared at 5% and 1% levels, respectively also
supported an insignificant differences between the observed and the theoritical values for a p.crfccl
relationship. Also the slop of the regression line with angles greater than 45° at the abscissa indicated
abetter growth. Thus the equation Y = a + bx depicts the growth pattern in the larvae of H. armigera.
The inverse relationship between the ‘a’ and ‘b’ i.e. if ‘a’ increases ‘b’ decreases and vice versa a
hypothesis (Matsuda, 1961) found to a good hold in present study.
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