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and anthers remain at two different planes;
the filaments being very long and slender,
anthers remain at a much lower plane
than the stigma. Thus there is a physical
barrier to pollination of a stigma by pollen
from anthers of the same flower (self-
polfination). There can be some seeding
during sporadic flowering (in species where
there is no self-incompatibility). In the
second category ‘lemma’ and ‘palea’ do
not open up but stigma and anthers are
exerted at different times, when they ma-
ture. There is a gap between the female
and male phases (3-4 days or more depen-
ding on the species). Thus, it is a physio-
logical barrier. In species under this
category there may not be seed-set during
sporadic flowering and also in gregarnious
flowering of isolated clumps. We propose
a division of the tribe Bambuseae into
two groups: (i) Bambusa type and (ii)
Dendrocalamus type. A survey of the
literature and published photographs, dia-
grams and descriptions indicate that the
genera Bambusa, Phyllostachys, and Pseu-
dosasa belong to the first category and
Dendrocalamus, Melocanna and Och-
landra®™ belong to the second category.
When reproductive biology is studied in
more and more species and genera (as
and when they flower), it would be
apparent how they are distributed under
these two broad categories.

Both Bambusa arundinacea and Den-
drocalamus strictus belong to the group
Bambusae verae (true bamboos} according

to Munro’s" system of classification, to

the gregariously and periodically flower-
ing category according to Brandis’'® sys-
tem of classification and to the group
having pachymorph (sympodial)} rhizomes
according to McClure’s'’ system of clas-
sification of bamboos. However, accord-
ing to our system (on the basis of maturing
of the reproductive structures) they show
marked difference These observations
show the importance of studies on
reproductive biology in bamboos for plan-
ning breeding in them as well as in
understanding their inter-relationships bet-

fer.
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First report of a fossil marsh crocodile Crocodylus palustris from
the Manneru Valley, Andhra Pradesh

Fossil representatives of Crocodylus
palustris were so far known only from
the Himalayan foreland' *. We report here
parl of a fossilized skull of this species
from riverine silts overlying a volcanic
ash bed exposed in Mannery valley near
Pamuru (15°5" 40” N, 79°25’ E), Prakasam
district, Andhra Pradesh (Figure 1}). The
volcanic ash bed compares well with that
of the youngest (74,000 BP) Toba tuff
from Sumalra’. The fossil is described
below and its significance is discussed.

Class Reptilia

Order . Crocodilia

Sub order :  Eusuchia (Huxley, 1875)
Family Crocodilidae

Genus Crocodylius, Linn

Crocodylus palustris,
Lesson (Figures 2, 3, 4)

The specimen consists of the right por-
tion of a skull preserving maxilla with
dentition, partial premaxilla, jugal and
epipterygoid. The sutures are intact, The
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seventh and eleventh tecth are not pre-
served, All the teeth are broken mechani-
cally near the base showing the circular
pulp cavity. The specimen has suffered
from prolonged erosive/weathering action
that has obliterated many of external scul-
ptural details. The characteristic shape of
the specimen appcars to be the result of
mechanical breaking along a  twisted
plane.

Length of specimen is 30 6 cm. Snoul
is short. Teeth are uneqgual in size. Cras
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nium has a lateral notch for the fourth  tooth row is 25.5 cm. Pre-maxilla is in- It bays around the foramen adjacent to
mandibular tooth. Maxilla bears fourtcen  complete. Assuming four teeth are gene-  the lateral notch. In the area of lateral
tecth and the length of the mavillary  rally bome in pre-maxilla, the total number notch it runs at a dislance antenor to the
of teeth in the upper jaw becomes 18.  fifth tooth. On the facial side it is directed
The ninth tooth is the largest. The dia-  transversely. Expansion at ninth tooth is
meter of alveolus varies from 2.7cm to  not greater. The twelfth tooth is placed
1.1cm. In the lateral profile, two pro-  after the second constriction in the lateral

Mydarened

/ minent constrictions are visible; one is  profile. The foramcn adjacent to the lateral

$tudy arac anterior to the fifth tooth and the other  notch is in a straight line, directed trans-
is located between the eleventh and  versely.

L twelfth teeth. Facial sculpturc.is‘strong. C. sivalensis and C. pa.laemd:ci:s are

1 01 23 4¥m Pre-maxilla on palatal aspect is inferred  members of the C. palustris group”. The

to be short, but its posterior margin is  specimen is distinguished from C. sivalen-
seen to be straight. Maxilla extends  sis, in not having the maxilio-premaxillary
posteriorly to join the jugal and epip- suture forming a blunt inverted V. It
terygoid posterio-laterally. Length of max-  differs from C. palaeindicus in the char-
illa is 25.7cm dorsally and 27.6cm  acters of less expansion at ninth tooth,
ventrally. Maxillo-premaxillary suture ex-  location of twelfth tooth and the place-
tends on palate as far back as the fifth  ment of foramen adjacent to the lateral
alveolus. The suture tends to trend trans-  notch. Compared with the recent C. palus-
versely towards the middle of the palate.  #ris, the fossil specimen shows a subtle
variation in the character of maxillo-
premaxtllary suture in the area of lateral
notch and on facial aspect. In the recent
forms the suture runs close to the fifth
tooth and on facial aspect directed back-
wards; in the fossil specimen it is at a
distance from the fifth tooth and on dorsal
side it is directed transversely. In all
other aspects the specimen compares well
with C. palustris.

Quaternary formations in the area are
of fluvial origin chiefly made up of

Figure 1. Location of Manneru River Basin
showing fossl locality

Figure 2. Part of a skull of Crocodylus palustris, Lesson. a, Facial view showing strong
sculpture; b, Palatal view showing sutures and position of tecth.

Figure 4. Sketch of ventral view of the skull
of C. pulustris, Lesson showing the onginal
(in bold) and restored parts (dotied) ap-
proximately 1/4 natural size. Premaxillary fis-
Figure 3. Sketch of palatal view showing pie-maxilla (pm), maxilla (m), epipterygoid (ep),  sure (pmf), pre-maxilla (pm). maxilla (m),
jugal (§), lateral notch for the 4th mandibular tooth (In), foramen (f). epipterygoid (ep), jugal (j) and foramen (f).
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oxidized and calcretized brownish to yel-
lowish brown clayey silts. The terrace
formed of these sediments is much dis-
sected. The nature of oxidation and
calcretization of the sediments together
with the dissected nature of the terrace
suggests an antiquity of these deposits.
A volcanic ash bed underlies the sedi-
ments containing the fossil. (It is proposed
to report separately the occurrence of the
ash bed in detail.) Samples of Quarternary
ash beds of comparable stratigraphic posi-
tions from the Indian sub-continent com-
pare closely with that of the youngest
(74,000 BP) Toba Tuff’. Summing up, a
late Pleistocene age (less than 74,000 BP)

may be suggested for the sediments and
the fossils contained in them.

The material has been deposited in the
Regional Palacontological Laboratory, South-
ern Region, GSI Complex, Hyderabad
(GSI Type No. 20454).
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Occurrence of segmental distortion in larvae and pupae after
refrigeration of non-diapause eggs of silkworm Bombyx mori L.

The non-hibernating eggs of tropical
polyvoltine silkworm races generally com-
piete their embryonic development under
ideal incubation conditions by 9th day

The present study was carried out at the
Regional Sericultural Research Station,
Majra, Dehradun, 1o understand the effects
of prolonged refrigeration of eggs on

gerated for 30, 40, 50, 60 and 70 days
at 2.5°Cx1°C in cold storage. Hatching
percentage was recorded and hatched lar-
vac were brushed in three replications

after oviposition'. These eggs can be con-
veniently preserved in cold storage for a
maximum of 20 days, to delay hatching.
The effect of prolonged refrigeration of
these eggs on hatching and rearing per-
formance has been studied earlier®™.

rearing performance and on the morphol-
ogy of larvaec and pupae in a popular
polyvoltine silkworm race, Nistari. The
eggs (two egg layings of about 600 to
650 eggs in each replication in each
treatment) of 24 to 30 h age were refri-

(actual hatched larvae of two egg layings
in each replication as mentioned in Table
1) and reared till adult stage for recording
further observations. Freshly laid eggs of
24 to 30 h age (two egg layings) were
kept as control and were released in

Table 1. Reanng performance (mean of 3 replications) of the refnigerated eggs of the Nistari polyvoltine silkworm race

Actual no. of Percentage Percentage
larvae brushed/ Average cocoon Average  of defoimed of deformed
Refrigeration Actual no. of reared 1n 3 Average yicld/ 10000 clfective larvae (of pupae (of
duration eggs ftreated in replications hatching larvae brushed rate of total larvae total deformed
(days) 3 rephications after hatching percentage wt. (kg) rearing brushed) larvae)
30 1967 1804 91.55 8319 89 26* Nil —
+0 535 + 0038 t+ 1.37
40 1794 1365 76 04* 6 337 67 11* Nil —
+7.73 + 1559 + 1566
50 1849 1230 66.68* 9 055 78 34* Nl -
1413 30930 + 8 U9
60 1881 934 49 69* 6 059 66 27* 53 100
+7 49 1+ 1044 + 992 +2.52
70 1919 209 43.14+* .87 2503~ 87 100
+ 11.01 +0.221 +4 14 +2 52
Control 1932 1777 92 04 8673 94 51 N1l -
+198 1+ 0074 225

*Sigmificant (0 05) as against control in f test.
NS = Non-stgnificant
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