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thkroughout development. whide the damaged spheleat
becomes white and dry. The above damage, perhaps
occurs because of the toughening of lemma and palca.

Mot atnhing and characterntie third type of dam-
age obsenved at CRR1 farm was the oozing of milk
over the grain without any cxternal feeding marks.
The systematic examination of the affected grains in
different stages of damage revealed the injury caused
to the ovary just after fertilization. Some layers of the
hernel were damaged by the larvae resulting in the
gradual rupturing of the membrane. Soon afterwards
the milk flows out through the tip and dries up over
the hull (figure I). There was considerable degree of

Figure 1. a-b Grains showing damage caused by
thrips.
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vanaton in the extent of damage to ind Wual grains
and ranges from a completely chaffy grain with white
coating to an almost normal grain. Invariably. in all
the damaged spikelets, the tip was slightly open
through which the larvae make their exit insearch of a
tender spikclet. The aflected panicles become erect
due to the dropping of damaged grains in contrasi to a
normal panicle. This kind of damage was observed in
varnictics that flowered in the first fortnight of March,
In Zhong Hua I, a very short duration (80 days to
flowering) japonica varety nearly 609% of the grains
were fost due to this type of damage by the pest. In
varities that flowered in April only first and second
types of damage were recorded. Another interesting
observation was that the varicties with non-
synchronous flowering were more susceptible to this
pest.

Weather during the months of Februaryand March
was generally overcast sky with 8.2 and 7.7 average
sunshine hours and 94.5 mm and 90.2 mm total rain-
fall respectively. This is the first report about the
occurrence of H. ganglbaueri Schmutz on paddy from
Orissa and Eastern India.

Identification of the specimens by Dr. T. N. Anan-
thakrishnan is gratefully acknowledged. We thank
Dr. H. K. Pande, Director, CRRI for facilities and
Dr. Y. S. Rao, Head., Entomology Division {or
encouragement.
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CORRELATION of different biochemical parameters
with various ontogenetic events in insects has been
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receiving increasing attention' . Protein and nucleic
acid deserve special attention among other nutrients,
since they constitute the raw materials of enzy mes and
hormones which largely regulate the ontogenetic
events’’. Role of symbitotic bacteria 1o provide €5sen-
tial nutrients to the host is well established®’. Since the
last few decades Chirorionius has been widely used in
genetical research but bidchemical studies of the post-
embryonic development are relatively meagre. The
present investigation was undertaken to report the
variation of protein and nucleic acid during larval
development in normal and aposymbiotic conditions.

Experiments were conducted with a laboratory cul-
tured stock of C, barbatitarsis maintained at 20+ {°C",
Duration of four larval instars were 4,4, 5 and 12days
respectively. Larval instars were identified as early,
mid and late periods on the basis of chronological age.
Larvae were rendered aposymbiotic with the applica-

tion of terramycin at the doses of 3%, 10% and 157
(v/v) with the culture media. Aposymbiosis was alsp

caused by treating the freshly laid eggs with 1% aque-
ous solution of Na-hypochlorite.

Due to minute size of the farst instar larvae, bio-
chemical estirpations were carried out from second
instar onwards. Protein was estimated following the
method of Lowry et al’. For the estimation of nucleic
acid. extraction was done with 0.2 M perchloric acid
and from the aliquot obtained by following the
method of Cherry'’, the DNA was estimated using
diphenylamine as the colour reagent” and the RNA
was determined using orcinol as the colour reagent'
The extent of aposymbiosis was determined by count-
ing the number of bacteria/ larva following the for-

mula of Noda"® _
Protein and nucleic acid content showed highest

protein level (7.4 to 14.4 mg/100 mg wt body wt.)
followed by RNA (6.3 to 10.0 mg/ 100 mg wet body
wt.) and DNA (5.2 to 9.2 mg/ 100 mg wet body wt.}
during the respective larval periods. Proteinand RNA
content exhibited gradual increase (with intermittent
decline during each moult) throughout the larval pert-
ods while DNA showed maximum content around
mid instars (table 1). Aposymbiotic insects showed
88 3 to 93.79% reduction in the number of bacleria_ih
the whole body. Of the different doses of terramycin,
10¢7 dose was found to be most effective exhibiting
17 410 35.19,8.2t0 18.80 and 4.8 t0 13.0%% depletion
of protein, DNA and RNA levels respectively. Egg
treat ment with 167 Na-hypochlorite depicted 20.87¢ to
3560, 13.0t0 19.00 and 11310 13.30 reduced levels
of protein, DNA and RNA respectively, All these
e recorded during mid periods of
respective larval instars (table 2). Duranion of respec-
tive instars in treated larvae was much prolonged and
the rate of pupation was drastically reduced.

varnations we

TapLE |

Prorein, DNA and RNA comtents {mg/ 100 mg wet

body wt.) during early, mid and late larval instars

of Chironomus barbatitarsis. Data are mean X SE
of 7 replications

Moaoulting cycle periods

Larval
Contents instars  Early Mid Late
[] 7.44+0.2 76105 B87T7x0.7
Protein I11 074+0.1 109405 13.1£0.3
2% 1I084+0.6 1241+08 144404
1 52404 661+0.7 6.11:04
DNA 1l 6.0+0.7 RBELH0S5S 64x0.6
v 62+09 92+08 77104
I 6.3+04 7.0xX06 7T810.7
RNA 1} 63107 734+£08 8.1F%+0.6

IV 72408 92106 100038

Gradual increasing protein and RNA contents and
the maximum level of DNA around mid instars of the
respective moulting cycles corroborate the previous
findings'®*°. Such pattern of variations revealed their
developmental profiles in relation to diffeent mor-
phogenetic events. The increasing trend of proteinand
RNA appeared higher in post mid-instar periods in
respect of pre-mid instar periods (table 1) which is
supposed to be related with the developmental
dynamics of various tissues throughout the moulting
cycles. I't has previously been noted that in C. barbati-
tarsis the rate of dry weight increase was maxXimum
upto mid-instars' . During early periods of respective
instars increased rate of food consumption cavsed an
influx of protetn from dietary source but it was sug-
gested to be largely used to meet the demand for
growth and development which is evident {rom the
moderate increase of the contents in early periods. In
post-mid-instars it is suggested that active conversion
of sugar and lipid into protein conseguently rased
the levels™, Moreover it is also reported thatin post-
mid-instar periods high cedysone level aceelerates
protein and nucleic adid synthews rates’®, Towards the
end of aninstar, extrit protein sy nthesis occurs to meet
protein requirement for moulting’” which is reflected
in the high proteinand RNA levels inlateinstars. The
dechining Jovel of DINA i post-nud-instarns 18 pre-
sutiicd 10 be due o gn antagamstic welationstup of
DNA with pratemn and RNA levels since i Is reproried
that ance proteinaod RNA fevels tend 1o attan higher
fevels they block DNA synihesis™
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TABLE 2

The number of bacterta (BN, DaraX 107 larva). protevs, DNA and RNA contents (mg] 100 mg wet body
wi jduring third and fourth larval wnstars (mid) of C. barbatitarsis in control and aposymbiotic
conditions. Data are mean L+ SE of 6 replications

- ——

Third Instar Fourth Instar

BN Prot. DNA  RNA BN Prot. DNA RNA
Control 63 10.9 8.8 7.3 71 12.4 9.2 9.2
+1.8 10.5 +0.7 +0.8 *+1.6 0.8 +0.3 +0.5
5¢% 758 82% 76 6.9 83 10.3* 85 8.3
10.1 +0.4 +0.8 10.5 +0.4 +0.9 +0.4 +0.6
Terramycin treated  10% 6.1° 7.1° 7.2° 6.6° 7.4° 9.2° 8.0° 8.0°
+0.2 +06 0.7 04 +03 £07 06 +04
15% 41> 71> 12* 67 54° 97°  81° 80
162 104 206 +0.6 0.3 +0.8 +0.4 +0.5
Egp treated 5.1° 70° 7.1° 6.4° 7.4° 9.1°>  81* 79"
03 £05 F05 04 06 07 04 +038
~ and ® indicate P<0.05 and P<0.01 respectively.
Decreased level of protein in aposymbiotic larvae 4. Chen, P. S., Adv. Insect Physiol., 1966, 3, 53,

often supports the previous report that the symblonc
bacteria supply specific polypeptide to the host®, Sym-
bionts’ role in the synthesis of nucleic acid is assumed
10 be an indirect one, they are known to provide folic
acid to the host uhu‘:h 1S the precursor of both purines
and pyrimidines™ ., Thus decrease of both DNA and
RNA might be attributed to the decreased supply of
folic acid to the host. Delayed growth rates and failure
of pupation of the treated larvac might be due to
hormonal imbalance, because the trcated larvae could
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