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PART IX.

THE INFLUENCE OF METEOROLOGICAL CONDITIONS ON.
THE LIFE-CYCLE OF THE MYSORE LAC INSECT.

By M. Sreenivasaya and M. Basappa. -

The influence of climatic factors on insect life is of great signifi-
cance, especially among those species which are bi- or tri-voltine in
character, since the conditions of climate under which each generation -
is reared vary according to the season. The Mysore lac insect is not
strictly tri-voltine since three generations occur in little over thirteen
months. Accordingly thirteen years must elapse before the conditions
recur which obtain for any single generation which may be the subject
of study. This period of thirteen years may be termed the grand life-
cycle. '

Fortunately there occur in Mysore several broods which swarm
at intervals of a month, a fortnight and even a week and which thus
represent the behaviour of successive generations in the course of the
grand life-cycle of thirteen years. The necessary data for the study
of this cycle can thus be obtained in a much shorter period of time
than would otherwise be possible. :

METHODS OF OBSERVATION.

At Doraisanipalya trustworthy records of the dates of the swarm- E

. ing of larvae and emergence of males have been maintained since 1920, *

Tree No. 191 on the experimental area was inoculated for the purpose *
and kept under observation. Weekly visits were paid to the area and

" when it was seen, from the development of the cells, that the males -

would emerge, or the larvae would swarm within a day or two, an

_infected shoot was brought over from the area and kept in the labora-

tory under observation. The date was then noted on which the first.

. “male, or larva as the case might be, came out. The observed dates
‘may be taken as being correct to a day.

/. At other centres, observations could not be carried out with great

-~ accuracy on account of distance and 'difficulty of access. Reliance
. had to be placed on the reports of field-men, checked in the laboratory

I



286

by watching sticks brought in from these areas before the probable
local date of swarming. The dates of male-emergence have not been

recorded for these centres. The dates of swarming are believed to be
correct to within four days,

SELECTIONS OF DATA FROM GOVERNMENT METEOROLOGICAL
REPORTS.

The meteorological data have been taken from the Annual
Reports of the Government of Mysore. For the Doraisanipalya area
the data for temperature and humidity recorded at the Bangalore
Central Observatory have been adopted. The figures for rainfall
have been taken from those of the Lalbagh Station, which is only
four miles distant from Doraisanipalya.

For other centres the figures of the nearest recording stations
have been adopted for rainfall, but for temperature data the figures of
the Bangalore Observatory have been taken advisedly, since the
localities under observation are all situated on the same plateau, and
the temperature does not vary appreciably with a slight change of
altitude. On the other hand, relative humidity figures, which are not
available for these centres, are affected by local conditions such as
the proximity of a tank, a river, a hill or high vegetation. No general
data would have value, therefore, and consequently they have not
been considered. The results of the observations are set out in
tables I and II.

DISCUSSION OF THE TABLES.

The various crops detailed in tables I and II may be broadly
distinguished as pre-monsoon, monsoon, and post-monsvon. The
pre-monsoon crops obtain an average monthly rainfall of 15 to 2'1
inches and pass through a mean temperature varying from 76 to 78° F,
The range of temperature is high during this period. These crops
receive sufficient rains during the post-embryonic period when the
vital activities of the insect are at the highest point.! They generally
take the least time to mature.

The monsoon crops receive abundant rainfall, the monthly aver-
age varying from 4 to 5 inches, the mean temperature for the whole
period being 73° to 74°F. The range of temperature is low during this

season and the average humidity high. These crops take about a :

week longer to mature than the preceding crop.

1 Rate of secrction by the lac insect ; by M. Sreenivasaya. This Jowrnal, 1824, 7, 126,

“in the laboratory within three-and-a-half months, the data being given in
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The post-monsoon crop passes through a period of low humidity, |

‘' low temperature and low rainfall, the respective averages for the
season being: humidity 70 to 75, mean temperature 69° to 70° F.;

" and rainfall 2'5 inches. These crops cover the longest period, being

- adversely influenced during the post-embryonic stage of development,

the average rainfall after fertilisation being less than o'5 inch. The

' temperature and humidity are also then at their lowest. -

It must be emphasised that the post-embryonic period, being the .-

most active in the life-history of the insect, is the most susceptible to
- climatic factors. 1t will be seen that although the average rainfall for
. .. the post-monsoon crop is higher than that for the pre-monsoon crop,

yet the former is poor, because of the unfavourable conditions prevail- s~
ing after the emergence of the males. S

CONCLUSIONS.

1. The life-cycle of the lac insect is mainly influenced by
temperature. Low temperatures, particularly during the period of -
maturation, postpone the date of larval swarming, which is hastened °

~ with rise of temperature. The emergence of the. males is similarly

influenced,!

-

2. Although humidity profoundly influences lac secretion and ™
sex determination, its specific and exclusive effect on the life-cycle is
not easy to trace. In this connection, however, attention may be
drawn to an interesting paper by T. C. Headlee,? who noted that with
low humidity there was a prolongation of the life-cycle and a low ...
reproductive activity in the case of bean-weevils. Our observations .
with regard to the Mysore lac \insect» are in close agreement .
with these. :

3. Rainfall influences the insect indirectly th'rough its host, by
providing abundant nutritive material. ~ S e

In conélusion we wish to express our grateful thanks to Mr.. '~

.. C. R.. Seshachar, Meteorological Reporter to the Government of
" Mysore for many critical suggestions and for kindly placing at our
~ disposal some unpublished data. S

1 One of us has completed the life-cycle of the insect reared under ex%erti);néx;t?l coutrol -
able 1II.

8 Journ, Econ, Ent., 1917, 10, 31, , RN
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PART X.

THE SIGNIFICANCE OF THE CONSTITUENTS OF SOME
STICK-LACS. '

By C. R. Somayajulu.

N
o Among the many unsolved problems connected with lac-produc-
ton, that of the physiological mechanism of its formation by the lac
insect is not the least interesting. Two views have been put forwa‘rci
in explanation pi the process. According to one, lac is a waste
product, consisting mainly of unassimilable matter derived from the

‘host-plant and excreted by the insect, which thus acts mainly as a =~

mechanical separator. The second suggestion is that lac is a product
of normal secretory activity, the various constituents of lac being
derived from different and specific glands. The work described in
the present paper was undertaken with the object of deciding, if
possible, between these two views which may be termed respectively
the excretion and the secretion theories, by the systematic analysis of

lac incrustations of various origin.

In the selection of material for analysis, three fundamental factors ”

controlling lac-production were kept in view, namely, the genus of the

insect producing the lac, the species of the host on which it is propa- ~
nd the season in which it is grown. If the proportion and

gated, a

nature of the constituents composing lac are largely a variable function

of the species of host, the first hypothesis holds good, whilst the

second would find support if the genus of the insect is the principal
controlling factor. '
PLAN OF ANALYSIS.

Since in many cases the quantities of material available for -
the micro-chemical methods of examination

research were small,
described by the author!® in a former paper were used.

As can be seen from the appended table, the different factors

were varied in the following manner :—

the insect and the host remaining constant,

In section la,
n for lac produced in the three seasons in

analytical data are give
Mysore. In I4, the mnse

1 his Journal, 1924, 7, 129,

' powdered and passed through a sieve having forty meshes to the inch, -

i . material were scraped gently with a knife in : L
ct (Shorea brood) and the season (summer) - ~vessels, and the analysis carried out by tlllf: r;)rilzgoj;léttizlgs re? Ctign»'“_ﬁ
. airea y.

" three days after. the introduction of the substance i
. L - ce PR
tube in order to minimise the effect of previous meltlirr;;o the f?Plllgry;
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remaining the same, the hosts were varied. I "

: . A . InTl, compa

are given in three sets for two insects of different gemll)s rigzehﬁgl:r?s
each case remaining constant. In IlI, both the insect ’and thOsh i
were varied, the season only remaining constant. ¢ host

Having regard to the known compositi i o
consid‘ered sufficient for the purposé of t}l)is x‘t‘:(o);qk Otfo Zif}fa'(l:?ct};t was
and ln.gher alcohols by light petroleum, the fatty acids and e wax
colouring matters by ether and the resins by alcohol (96 ern certain
main bulk of lac-dye remaining insoluble in these lipui(;:ent‘)’ the
sample was extracted with the various solvents in the ’1bgve s. Each
the conditions of sampling, time of extraction and ‘Othe iequence,
being similar in every case. It was found that by a furth r treatment
with benzene subsequent to alcohol, a hard wax, identifi Celf extraction
laccerate could be obtained, but as in many cases th'e- as laccery]
only in negligible amount it was not examined quantitati lslwas S
determining the percentage amount of the above extra:Z:3 ok Besides
vour was made to ascertain for each extract, such co st’ 2 endea
saponification value, the acid value, the iodine numbens &nts 2 e
point and the refractive index. In the case of the etherr s te melting
the residue was highly coloured, the refractive index X rlzct, since
observed. In the alcoholic extract only the s 4 could not be
values were determined. Saponification and acid

EXPERIMENTAL.

(a) Sampling.—Difterent samples i |

_ es of - i ‘ ‘

ranous parts of the country were an}a)tlysed. st’i‘cllrelacie?:btalned from

brushed to remove any dirt and loosely adhering waf-ﬁlfrsne‘:’lfsre tfltlmrSt' |
s en

_ (b) Extraction.—One gram of each L

with twice its b‘u]k of ﬁne, thoroughlyaccle;;:lr:cll)legg::_ theg mixed - %

mixture placed in a thimble of thick: filter-paper andpocvgm?ﬂ],etfalllea}-s
y =

- extracted in a Soxhlet attached to a sm
\ n < : -small round flask : :
Caopa?lty. Six hours’ extraction over an electric heatir?f-aég(i)IUt Shoss
. 70° C. was found sufficient in each case. The extractsgin thztﬂaabcl’(ut
] sks, "¢

after recovery of the bulk of the solvent, w i

ent, were d i :
about a quar{erof-an-hour on a water-bath, in the g:ge 1())}; -:leat}l,ng for
last traces being removed by heating in vacuo over an eleétriccobgibthe o

(c) Determination of Constants.—Small quantities of the dpv ;
ry .-

described. In all cases the melting point determination was m s
’ .made .
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The refractive index was determined by the Abbé refractometer

. 0 -y .
‘1t08o » stnce many samples of the wax melted only hetween 70" and
80,

DISCUSSION OF RESULLS.

_ A careful examination of the results given in the appended table
brings out clearly certain broad conclusions.

In section la, where only the season is varied, not much differ-
cnce is to be observed hetween the constants for the three extracts.
There is little variation even in the proportion of the constituents
excepting that in the case of the summer crop the wax-content is’
lower and the ether-insoluble resin-content is higher in comparison
with the other two seasons. Resin secretion would appear to be more
active than wax secretion, but the actual nature of the components
does not vary.

The results under I4, i.e. from the same insect on different host-

plants, indicate_somc variation in the relative proportions of the
constituents, while the figures for the constants of these constituents

are of the same order throughout. The constants for the petrol and
ether extracts do, however, differ markedly from those obtained with -,
lac derived from Skorea talura, the natural host-plant of the Mysore k

insect.

In the case of the results grouped under I @, 6 and ¢, where the
host-plant is constant and the insect is varied, the figures show marked
contrasts both in the percentage of the various extracts and in their
individual constants. This is especially noticeable where L. mysor-
ensis and 7. lobata are both grown on Acacia Farnesiana.’

Under 111, where both host-plant and insect are varied, striking
contrasts are observed throughout, lending support to the secretory
rather than to the excretory theory of lac-production. Such a conclu-
sion receives striking confirmation from the results of analysis of the
lac from 7. lotata. 1t will be scen that in every case, independently
of the host-plant concerned, the proportion of extractable matter,
particularly by alcohol, is extraordinarily low.

Analysis of the residue after extraction showed the presence of
large amounts of carbohydrate which give reducing sugars on hydro-

lysis, thus indicating a comparative deficiency in the digestive and .

secretive system of this insect. It has further been observed by

Mr. Sreenivasaya that Acacia Farnesiana grown in water-culture and

* The nomenclature of the insects throughout is that suggested by Mr, Mahdihassas,

. in the seed-lac.
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inoculated with 7. Jodata, does not attract ants as is the case with
other species of the lac insect, probably because there is little secre-

- tion of honey-dew formed by the breaking down of carbohydrate.

This peculiarity of the insect in question is confirmed by the unpub- -

" lished anatomical studies of Mr. Mahdihassan. 5

In conclusion, attention may be drawn to the great divergence in
the saponification values of the petrol extracts from stick-lac and

. seed-lac respectively. This is probably due to the effect of washing,

which removes the greater portion of the wax-pouches in stick-lac,
leaving a smaller proportion of wax with a lower saponification value

My thanks are due to Mr. M. Sreenivasaya, who rendered valu-
able assistance from time to time in the course of this work.

Department of Bio-Chemistry,
Indian Institute of Science,

Bangalore.,
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Genus of Insect.

I{a) L. mysorensis
Lo,
Do.
(6 Do
/ Do,
.
Lo,
Do.
1{a) Do,
7. lobata
(6) L. indica
L. wmysorensis
(<) Do.
L. indica
I L.wysorensis
L. communis
L. nagoliensis
L. chinensis

Do.

Melatackardia con-

chiforata

LV 7 lobata
Lo.
Do.

\' L. mysorensis

Do.

L. communis

Do.

Description of Sutiple

Nime of host and
locality

— ‘

- L Shorea talura (Rangalore)

do.
do.

i . .
i Acacia Farnesiana

}‘I concinna

; butea frondvsa

; izyphus Jujuba v |

[ P, saman

1/1 Farnesiana

é do.

l/)’m'm frondosa, (I"\lam'lu)

do.

Zizyphus Jujuba

i do. (Punjab) i

:, Shorea talura !

! Ficus mysorensis l
{ Schieichera trijuga (C. P.) )

Cajanus indicus (Assam)

Dipterocarpus (1ndo -
China)

Ceylon ver |

vt A Farnesiana
Santalm album

Mangifera indica

wo | S, dalura (Bangalore)
Stick-lac
S.  talura (Bangalore)
Seed-lac

F. mysorensis Stick-lac ...

do. Seed-lac ...

Lixtracts Per cent

|
|

Season ! Petrol | 1ither [ Alcohol
e e ] —— ]’
October 22 962 15°52 . 6812
lf\l:\rch ")';{ 10°88 | 1828 163-08
duly 23l | 1930 | 7354
summex'u[ 540 | 1706 | 7720

! 494 | 21072 %72-35
‘ 6:50 | 22°52 | 6946
£ 496 | 2340 | 6953
4-94 | 2238 ’ 5984
540 | 17:06 | 77°20
271 | 12°18 2345
340 | 22°66 1 2425
650 | 2252 | 6845
496 | 2340 | 6953
287 | 2468 6746
1038 | 1828 | 6308
| 500 | 17762 | 6824
312 | 1240 ;78‘74 -
364 | 2140 | 5980
£50 | 21114 | 5742
v 196 | 47-82 | 40'24
. 271 | 17°06 | 2345
282 | 1828 | 21'28
310 | 1216 | 1964
962 | 1552 6312‘.::
. 330 53'14
500 17;52 68'24
w04 | 1908 | 6618
~

297

Petrol-extract

Ether-extract

s Alcohol-extract

7
éa Sap. | Acid | Ester éo’ Refr. a{gd} Sap. Acxd[Ester ??),o Sap. | Acid | Ester
g value. value.] No. 32 Index. =8 value.ivalue.| EZ value.jvalue.] No.
| ) b
69-70|154'2 | 225 | 1317|104 | 14442 |52-53 | 78| S18| 2678 s-s|196-2 2251737
68-60|153°4 | 216 131'8 (10°S| 14443 53-54 | 76:2| 54| 248] 5719401 28| 1730
69-70 | 1494 | 20°2| 129-210°3| 14442 |52-53 | 77°6| 5101 266, 57119821 22:2| 1760
75-76 | 1724 | 18'5{ 1539 53 1~4448‘53-54f 736 46'6{ 270 4-9i195-4 182 17‘7-\2‘
7751665 | 2471 | 1444 | 47) 144495455 | 782 | 446 36| 49 1932; 208 | 1724
75-76 | 1642| 20'2| 144:0| 50 14384 52-53 1 737 42-7i 300] 45 1948 21°2| 1736
75-76167-9| 19'8| 148°1| 4'3 144"4r55 56\ 764| 4581 306! 4311061 2538|1723
74-75| 1564 | 23-2|1332| 65| 1443253 541 737 46'61( 271 49 1958, 224 | 1734
75-76| 172:4 | 185| 1539 53] 1-a8 5“54E 736 46'02 276 49| 1954' 182 | 177°2
78-79 | 141'2| 2420 117°0| 40 1'4439|66-67 802} 242] 56:0| 50 1993! 241 (1752
65-66(164'1| 303| 1338 | 54| 14464 55-56 737| 507| 23:0| 62 2022| 458 1564
5-76|164:2| 202 144'0] 50| 14384 58-59 736 | 337| 30°9| 45 1961} 3361625
78-79|167'9| 20'4|147'5| 4'3| 14424 [55-56 764 | 458 306| 43 1982| 22:5{1757
79-80 | 148:0| 20'0| 128'0| 65| 14432 |63-6¢ 782 356| 426 4'5!1941| 2681673 -
69-70 1534 21'6|131'8|10°5| 14448 |53-54 762 514| 248| §7|1048| 2108|1730
76-771169'8 | 26:2| 1436 | 85| 13842 |53-54 80'2| 49°8| 304| 59[1992| 224 1768
64-65|150°2| 24'1|126'1| 86| 1:3040|54-55 742 | S6'8| 174] 841066 232|1734
80-81|164-2| 228| 1414 | 98| 14441/62°63 781]| 623 158| 1001950 22| 1742
81-82| 1486 21°4|127°2) 87| 14442 |58-59 892 S6+4| 328| 134|109°0| 240 175-0 
70-80| 158°3| 2620 1321 04| 14443 6162 784| 43°6| 348 98|102:6| 216 1?71}(1_" 7
sarolu2| 22| 170| 40| 14497 (6667 s02| 21| s60| 50|1058| 26 1694
79.80|159-2| 2290|1363 | 42| 144406869, 784| 26'5| s20| 54 1973 24'0|172:4
78-79 | 142:4| 202| 122:2| 42| 14441 |67-68] 793| 252] 541 53|1962| 22! 1729
69-70 | 1542 | 22'5]131'7)10°3| 14443 |53-54 | 78'6| 51'8| 26'8| 55|1082| 228|175¢
6o-69| 798| 22| s86|102| 1441 se-ss| 72| 493| 230] 58] 2000 2341766
76-771 1608 | 262 | 143°6| 85| 1-3842{53-54 | 80-2| 498 304 50|1992] 224 | 1768 L
 6465| 859| 44| 615| 86| 13844 (5455 784| 486 | 208| 56|108| 220 | 1766 -

-
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Vorumr 1V.—(1921).

Part I.—Research Notes ou the Acetone Fermentation Process in India. 11.—The
Specific Gravities of Mixtures of Butyl Alcohol and Water. 11l.—A
Suggested Method for the Extraction of Turpentine, Resin and Gum
from the Gum-oleo-resin of Boswellia Serrata withont the use of
Solvents. IV.—Additive Compounds of Arylamines with Nitro-deriva-
tives of Naphthalene. V.—The Manufacture of Thymol from Ajowan.
VI6.—Phase T'ransformation and Phase Balancing. VIl.—-Some experi-
ments in the Use of Autiseptics in the Manufacture of Glue and Gelatine.
VILL —Studies relating to the Bacteria associated with Rice and other
cereals. IX.—Preliminary Note on the Purification of Water by
Activated Silt.  X.—Additive Compounds of m-Dinitrobenzene. XI.
The Action of Methyl and Ethyl Aicohols on Esters of 2: 6 Dinitro-
and 2: 4: 6-Trinitro-benzoic acids. XIl.—Studies in Alcoholysis :
IV. The Alcoholysis of esters of o g-unsaturated acids and of the
corresponding saturated esters. XIII.—The Bio-Chemistry of the
Indigenous Indigo Dye Vat. XIV.—The Development of Chemical
Industries in India. XV.—Some cxperiments on the production of
Power Alcohol and Paper Pulp from Megasse. XVI.—Sags and Ten-
sions of Solid Copper Overhead Conductors under Indian Conditions.

Vorume V.—(1922).

Fart I.—Studies iv Acidolysis: 1. The Equilibrinm between Acetic Acid, Tri-
chloracetic Acld and their Fthyl Esters; 11 The Equilibrium between
Acetic Acid, Trichloracetic Acid and their Methy) Esters. 11 ~An
Attempted Synthesis of Norpinic Acid. II[.—Ezxperiments on the
influence of s-L'rinitrobenzene on Reactions in which Arylamines are
involved. 1V.—Ipduction Motors used as Synchronous Machines.
V.—The Relation Between the lodine Values and Refractive Indices
of some Hardened Vegetable Oils, Part 1. VI,—Performance of
Three-phage Induction Motors. on Unbalanced Voltages. VII.--The"
Production of Barium Salts from Barytes: VIIL.—The Addition of
Bromine to the g-and B:Chloro- and bromocinnamic Acids and their
Esters. IX.--Oil Splitting by Castor-seed Lipase; Parts V—VII.
X.~—Some West Coast Vegetable Oils. XI.—Utilisation of Tamarind.
XIL.—West Australian * Sandalwood Oil.” XIIl.--The Extraction of
Caffeine. XIV.—Mechanical Tests of Some Mysore Timbers,.

Vorume VL—(1923). L
Part I.—~Mohua Oil, by J. J. Sudborough, H. E. Watson and D. V. Chandorkar,
Price, As, 8. . - " - N
Part I1.—Malabar Sardire Oil, by J. J. Sudborough, H. E. Watson and P. Kanﬁ;é
Kurup, “Price, As. 8. t ) s
Part 111, —Studies in Esterification, by G. D. Advani anad J. J. Sudborough. Price,
Re, 1, )

Part 1V.—~The Action of Bases on aaf- and <x/S,B»Tribromo-B-phenylpropionic Acid;
and their Esters, by P. Ramaswami Ayyar and J. J, Sudborough. Price, .

Re. 1. :
Part V.—Hongay Oil, by R. D. Desai, J. J. Sudborough and H. E. Watson, ’ Ptice"
Re. 1. : . . ' ’ o
Part Vi.~Cashew Kernel Oil, by C. K. Patel, J.J. Sudborough and H, E. Watson.
Price, Re. 1, )

Part VIL—The Fruit of Bassia Longifolia, by Gilbert J. Fowlsr and Talwar
Dinanath.  Price, Re.'1. . . o w ‘ ‘- 2

Past VIIL—Studies in Intensive Bacterial Oxidation, I The Oxidation of Alcohol o .
- Acetic Acid.rbijifbe-rt J. Fowler and v. Subramanjam. Pﬁ'ce,‘R
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Part IX.—Contributions to the Study of the Prickly Pear Problem, hy Gilbert 1.
Fowler and B. Gopalakrishnawurti. Price, Re. 1,

Part X.—A Chemical Examination of Samples of Water and of Shells from the Inle
Valley, by Gilbert J. Fowler and M, A. Malandkar, with a Biological
Note, by Dr. N, Annandale (Zoological Survey of India). Price, Re. 1.

Part X1L~The Refining of Crude Baltpetre, by B. Ganapathi Rao, J. I, Sudborough
and H. E. Watson. Price, Rs. 2,

Part XIl.-~Enclising Action of Hydrogen Chleride on Aldehydes and Ketones, by
Vinayak Keshav-Bhagwat. Price, As, 8.

Part XI11.--The Converslon of Fugenol into Isoeugenol, by S, K. Gokhale, J. J,
Sudborough and H. K. Watson, Price, As. 12

Vorume VII-—(1924).

Part L—Studies in Aleoholysis, V, The Alcoholysis of Ksters of aB-unsaturated Acids
and of the corresponding saturated Fsters, hy B, Dasannacharya.
Price, Re. 1.

Part 11.—Chemical Factors in Denitrification, by Gilbert J. Fowleragd Y. N. Kotwal.
Price, As. 12. :

Part IIL.~"T'he Retting of Coconut Husk for the Production of Coir, by Gilbert J.
Fowler and F. Marsden. Price, Re, 1.

Part 1V.—Reactions of Chromates at High Temperatures. Part I, The Synthesis
and Decomposition of Calcium, Sodium and Magnesium Chromates
in Air, by M. Raman Nayar, H. E. Watgon and J. 1. Sudborongh.
Price, Re. 1.

Part V.—Oil from Mimusops Hexandru Rayan Oil, by C. K, Patel, Price, As. 12,

Part VI.--"The Relation Between the lodine Values and Relractive Indices of
Hardened Oils. Purt 11, by H. K. Watson and J. J. Sudborough.
Price, As. 12,
Part VII.—Contributions to the Scientific Study of the Lac Industry. Paris 1—-VLUI,
by Gilbert I. Fowler, S. Mahdihassan and M. Sreenivasaya. Price,
Rs. 3.
Part VIIL.—1. The Systematic Nomenclature of Polycyclic Carbon Systerns, by 1. J.
Sudborough. 1I. Polycyclic and Cage Systems of Carbon Compornds,
by J.J. Sudborough and P. Ramaswami Ayyar. III. The Systematic
Nomenclature of Heterocyclic Compounds including Polycyclic Struc-
tures, by J. J. Sudborough. Price, Rs. 4.
Part IX.—The Use of Mixed Catalysts in the Hydrogenation of Oils, by C. K. Patel.
Price, As. 12, -
Part X.—Condensation of Aromatic Amines with Chloroform or Carbon Tetrachlo-
ride in the Presence of Finely Divided Copper, by R, C. Shah., Price,
Re. 1. ) : :
Part XI.—I. Notes on Bixin, by K. Venkataramau. Il. Aun Alkaloid from Anona S
Squamosa Leaves, by N. Trimurti. Price, As. 12. Cohe
Part XII.—lodine as a Catalyst in Reactions Involving Elimination of Hydrogen :
Halides, by R. D. Desai. Price, Re. 1. Rt ‘
art X1L.—Studies Relating to the Symbiosis of Seeds and Bacteria, by Gitbert J..
Fowler and Miss R. K, Christle. Price, Rs, 1-8-0, p D
Part XIV.—The Bio-Genesls of Mahua OHl, by Gilbert J. Fowler and Talwar
Dinanath. Price, Re. 1, ' R R
Part XV.—~Contributions to the Scientific Study of the Lac Industry. = Pasts 1X~X,
by Gilbert J. Fowler, S, Mahdihassan and M. Sreenivasays. Price,
As. 12, ' T LT L I RS S T




	188589_Page_01
	188589_Page_02
	188589_Page_03
	188589_Page_04
	188589_Page_05
	188589_Page_06
	188589_Page_07
	188589_Page_08
	188589_Page_09
	188589_Page_10
	188589_Page_11
	188589_Page_12
	188589_Page_13
	188589_Page_14

