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Wattle in South India, and its control by

the Biological Method (Contd.}*
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The Importation of the Pmdatnr Beetles As it became evident that
a control of the pest by mechanical ‘or chemical means was ne;thar econo:
mical nor efficient, it was decided to try the bioclogical methcd and ento-
m—:-]ngista of various couniries’ where the Australian ladybird beetle was
known to be existent either naturally or afier intreduction, viz., Ceyleon,
Queensland, New South Wales, Victoria, South Australia, Java, South Africa,
Kenya, Rhodesia and Egypt were addressed in Agri_l'-_]une,'lﬂﬁﬁ,' request-
ing supply of Vedalia beetles for fighling the Fluted Seale in this province.
In addition; the Director, Imperial Institute of Entomology, London was
approached with a request. for arranging supply of live predator beetles
from France or elsewhere. There was prompt response from many of these
countries, but mosl of them expressed their inability to send an immediate
supply owing to the scarcity of the scale and its predator, especially in
the case of the countries’ of the Southern Hemisphere, where winier was
then prevailing. M was not till Mey, 1929 that the first supplies of bestles
were received, and after breeding and multiplying the scanty supply
recaived the first batches of beetles couldt be liberated in infested areas
only in August, 1829.  Altcgether lhree consignments of Vedalia bsetles.
were received from abroad, the firsl from Southr Africa, the second frem
California through the I‘amham—-ﬁoyﬁl Parasite Laboratory (both in May,
1929) and the third from Egypt in January, 1930,

The first consignment On 26th April, 1929, tha Chief Entomologist,
Unicn Df Sﬂutﬁ Adrica, Pretoria cabled information about the despateh of
live Vedalia material collected from Port Elizabeth (Cape Colony) end
shipped from Durban on the 20th April, on beard S. 5. Gujaratf of the Indian
and’ African Line for Madras. The consignment was received al Madras on
@:h May, by one of the authors (Cherian), but unfortunately, it was found
when the parcel was opened that the contenls—aboul 106 beelles—were
all in a dead condilion. Ii was surmised ihat this disaster could hava been
prevenied if more food-material had been provided for the beeiles and
arrangements mede for keeping the parcel in cold slorage during the voyage.
Further supplies of beetles were cabled ior from South Airics, but could nol
be oblained a8 winter had already set in by then. '

* (Continued from Vol. XXXII., Page 102,



https://doi.org/10.29321/MAJ.10.A04605

132 The Madras Agricultural Journal Vol zxiii, Hogi 5, € & 7,

The ctoond consignment  In response lo a letter of enquiry, Dr. G A K
Marzghall, Pirector, Imperial Inslihile cf- Entomiology, London: wm!e in
February 1929 to the «ffzcl that arrangements had heen made wrth Dr. Panl
Marchal for collecting Vedalia material from the  szuth of Francs'in June,
but in the moan-while, as a consignment «f beetles had heen cblained from
California, Dr. W. R. Thorapson of the Farnham-Royal Parasite Laboratory
cabled Informalion as to jts despaich en board 5. 5. Marwudn sziling from
the Royal India Docks, Lendan on the ¥ Oth April and due 1o reacn Gniomac
on the 16th May. The parcel was duly faken charge of.at Gglqmbn
directly {rom the vegetable c¢nnl room of the steamer, on I6th May by
Mr. T, V. Subramaniam, Egpiniant Eniomoleogisi, sent from Coimbatore, and
on cpening it oul, three live beclles and sbout half & dr.?ﬁ-n q:uhs ware
found alive, though st many as B4 dead. beelles were alzc seen ‘ameng the
contents. The“live ones were fed at once on Icerva scalea brought from
the Nilgiris, and’ incidentally, a few grubs of the Vedalia beetle were found
in & small parczl of learya bugs cellected from irﬂested wattle at Newears
Eliya through the kind offices of the  Director of Agriculture, Ceylbn for the
purpose of {zeding the beetlas on arrival. All this live material was brought
without delay te Coimbalore on 18th May, and despalched the: very nexi
day to the breeding laboratory opened at Keti (6,800 it.) on the Nilgiris.

Breeding Worl at the Laboratory at Keti Out of the various centres
oi lcerya infestation on the Nilairis, Keli woe celected for lt}éaﬁng'the.breed-
ing laboratory on account of its centrs] situation, its essy accessibility by
rail and road and the existence of a post office, besidés the availability of
ample food malerial there for feeding the beetles: The laborstory was
fitted up in a rentad bungalow and was placed in charge of an Assistant.

Although the stock with which work was slarted was very meagre,
consisting as it did on 19th May, 1922 ni 3 beetles and & score of grubs,
it proved to be sufficient for securing successful results " The grubs
throve well in cages, pupated normally and emerged as adulls, and the
beetles paired freely and laid eqgs, which haiched in 7 1o 9 days into active
grubs. By the first week of June, there were about a dezen bestles laying
eqgs, abeut 100 grubs and pupae besides scores of eggs. By the end cf
July, the'stock had increased to about 380 Leelles, 35{} pupae, abéut 5 000
grubs and probably as many eggs. Encouraged by the multiplication thue
effected and taking advantage of a break in the monscon, a8 small batch of
beetles was liberated at Aravgnkadu in August 29 and another, & weak ldter,
on Mr. Parry's estate at Maclvor's Bund. During Seplember 1929 further
releases were eilected at Fairlawns, Arsvankad and Bandyshola near
Coonoor. Observations made periodically at the places of llbamﬂon
showed that the beetles were breeding'in nature, iresh eggs and grubs
being noticeable, in spite of rather adverse weather condilions. With the
advant of the North-sast monscon in the middle of October;  howsver, coun-

ditions were found to have become very unfavoursble for the- breeding of
ladvybirds in nature.
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Inthe laboratory also, a setback was noticeable, which -almost threat-
ened ‘lo_ bring. the” breeding work to a'standshill. The beetles in cagas
'Bxliibitéd-'_l'qiw vitality and large numbers of grubs were found dying. This
was at ficst atiributed to the évil effects of in-and-in breeding, and to a
certain'e';te_nt it appzared likely that the 'setback wes partly the result of
contpetition “for food from the local pradators— Rodolia roseipennis and the
Stothmopoda csterpillar—iniroduced .from the field along with the scales.
Afler careful examination, Mr. S. Ramachandran, who was then in charge of
the laboratory, came to the conclusion that the fall in the rate of breeding
was-m’niﬂv du_'e to the general lowering of temperature and the rise in
humidity a_m_sqcia%ad with the North-east monsoon. By artificially raising
the temperature qf the breeding room at night-by keeping a lighted
Petremax lamp, as w;]l as by selecting sczles free from other pradators for
fzeding he was able to overcome the set-back, so that by February 1930
the pa té_"ai output of beetles was again satisfactory.

The third consignment (Obtained from Egypt in January 1930). In
reply lc:a_reqﬁagf for a supply of Vedalia bzetles made in September, 1928,
Mr. E. Ballard, Chiel Plant Pathologist, Cairo (who was formerly Entomologist
at Coimbatore) wrote to say that although Vedalia had been iniroduced
yesrs ago {or céntrolling Icerya purchasi and I. egyptiaca, its distribution
was very uneven and that it was proposed to breed the beetles in large
numbers and ‘redistribule them about the country. Reminded again in
April, 1929, Mr, Ballerd intimated in November 1929 that he was in a
position to send 4 coensignmsnt by air-mail. After further correspondence,
the Vedalia consignment was, by previous arrangement, despaiched by air
on Oth January, 1930 from Cairo to Karachi, where by the kind co-operation
of the Deputy Director of Agriculture, Sind, it was bookad by rail immediately
on receipt on the 13th January lo Coimbatore, as at that time therse was no
air-mail service to Madras. The journey by railway took a much longsr
time than anticipated and the parcel reached Coimbatore only on the 21lst
Jenuary. - According to advice received from Casiro, the consignment con-
sicted of BOO larvas, 150 pupte, 150 adults, and when oponed out at Keii
on ke 23rd January, the contents were reported to be eboui 152 qgrubs,
196 pupae and 204 beetles, with 73 dead beetles in .addition. The box in
which the live material was sent had been divided into 3 compartments by’
partilions so as to resirict knocking about during trensit, and p]ent_y_ of
fagid-material had slso been provided. The pre-sminent success of this
consignment should be attributed to (1) the'comparastive guickness of the
transit (part of which was by air), (2) the presence of abundant food during
vuzr'age. and (3) the prevalence of cold waather conditions during most
part of the journey, Cairo to Poons, at least.

Release of Predator Bestles.on the Hilgiris As already mentioned,
the output of beetles was again on a salisfactory basis sl the Keli laboratory
by the end of Jenuary, 1930, and the receipt of the {ine consignment irom
Egypt at this junclure proved to bea very -valusble augmentaiion of the
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slock availeble {or breeding and distribution. A peiicdical release. of fhe
Vedalia bealles was, therefore, once agzin taken up, “and betwesn :'_P__‘I@:EI'U_E}T}'
ond Oclober, 1920 nearly 4,000 bes tles were on the whole, liberated in
various infesled areas ranging in numbers from 100 to over ‘600 every
month. Tne following were the main areas of liberation: (1) The Ava!ancha
Iload srea: Fairlawns, Nanjanad, Porthl, Honkaradai, ﬁvulanche_stq " (2}
The Oslacamund area: Bishop’s Down, Marlimund, Kardsl, Club Road,
Tiger Hill, Jackal Hill, Kilkavatti ele, (3) Kelti area: Keti, Aravangad,
Wellington, Kaiteri, Osatt, Hookabelta elc., (4) Coocnoor érea: Cnun';'mr,
Dandishala, Springfield, Jakatals. Fanniway, Dt!nnhaii% Idappalil etc, & (5)
Kolagiri avea: Kotagiri, Kodanad Eoad, Convent Dr“harﬂ Cor-l'burn Road
ele, Ususlly adults were set {ree al the places desired to be controlled,
but in some cases infested twigs conlaining eags ‘and orubs of Vedalia wera
taken from the cages and tied up on lcerya allected bushes, Places of
liberation were pericdically inspected and notes were taken as to the con-
dition of the pest and the aclivities of the predator. In the course of his
periodical examinstion of the various “areas on the Nilgiris, Mr. Subbizsh
noticed the presence of beetles and grubs also in places where  release of
the beetles had not been made. For instance, in July, 1930 he found beetles
and grubs at Golf Links, and Bishop's Down' at Oottacamund on new in-
iestations where the predators had not been IleI‘B:Ed and the only infor-
ence possible in these cases was that the beetles had migrated to these
places by flight from the nearest libersted sarea, viz: Fairlawns from &
distance of 7 miles nearhr, helped perhaps by the monscon winds:
Similarly at Hopkerodai, besiles had probably come in from the Avslanche
area (7 miles off.) In the Coonoor area, "it is presumed  that Springfield
had its contribution from Bandyshola about 2 miles off, while near Kotagiri
a migration from a distance of about a mile or two was fioticeable. In
somewhat similar circumstances, Balachowsky (1929) noted that Rodolia
beetles had found their way to Port-Cros (lles d'Hyeres, France), alt‘hnaqh
it was situated about 10 kilometers from the mainland and ebout 7 lum.
{rom the island of Porquerolles, where the heciles had lbeen introduced
gome years back. e was of opinion that the migration of the beetles had
Leen facilitated by the Mistral, which often blows with violenge in these
regions. Thess observations show that the beelles are capsble of actively
spreading from place to place in the | infested areas and bringing the pest
under efficient control.

Breeding and liberation of Rodolia beoetles - in the Upper Palais
FoIlowmq a reporl of the appearance of lcerya on wattles on the Upper
Palnis in 1941, a laboratory was opened at Kodaikanal on 1st July
1942 under the charge of Mr. M. S. Subbiah, and breeding was commenced
with a stock of Rodolia beetles collectsd on the Nilgiris. In the course of
four months, a sufficient stock was built up, to allow of a distribution. of
beetles in the affected areas being undertaken. Between™ October, 1942
.and 'October 1943 an-aggregate of 5,817 adults had been liberated all
over the Upper Palnis and with further liberations the pest will be brought
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mnder conirol. - Here also evidence was obtained as to the .ability of the
beetle to'spread from place to place by miaratory flight, as for instance in
the Gase of .Individuals delling inlo the Kodaikanal srea frem Korappur
where releases had been made.

Bionomios of Rodolia (¥edalia) cardinalis, Muls (Figs 2to & Plate IIl.)
As this predator haa been intreduced practically into almost all temperate
and tropical ;‘egipns of the world, its life-history is so well-known that
lhere is. no need of dilaling on it specially. In view, however, of the import-
ance of the stu:]].r of ifs reactions to the environmental conditions met with in
Sauth India, O]::IEEI"VE' tions were made by ihe staif in charce of the breeding
stations on .its hahavmur under different sessonsgl conditions, and inci-
dE]:j‘liJ;“?!. various notes were recorded on the bionomics of the beetle in the
course of the"breeding work, and it is proposed to summarise some "of the
more impr::rtant resulls of these studies. . Most of lhese cbservalions were
made by Mr. M. 8. Subbiah, while doing Rodolia bresding werk first on the
Nilgiris and at present on the Upper Palnis. .

Mating = When the weather is warm and bright, the beelles. bemn 1o
pair soon -afler emergence, whereas in dull cold WEather, they are inactive
and letharaic and remain for days without psiting. Egg-laying : In warm
weather ‘pairing is Iollowed quickly by egg-laying. Mature scales are
generﬂlly snlected for laying eggs, which &re depnslted singly and usun]Iy
on the-egg-sacs, though sometimes eggs may be laid on n*fmphs and even
on bare ‘iwigs. The egg is elongate, torpedo-shaped, i mm, long and
scarletred when freshly laid. - The colour deepens before haiching takes
plﬂoe. The egg period varies from 6 to 12 days acccrdmg to the fluctual-
ions of ternperature, A few hours afier lmatchmg, the young grub, which is
about ¥ mm. long, crawls about in seatch of young scsles, altacking and
devouring them greedily. The older grube feed on bigger nymphg, while
‘the beetles themselves may a,tiac:k b:}th nymphs and mature scales, the egg-
“sacs being first attacked in the latler case. The grub moults thrice, before
-begihning to rest, and the aciive growing period may last 13 to 24 days,
in acecrdance w:ih the prevailing temperature. A well-developed grub
measures about 6 mm. in length, and usually attaches itself to the twig by
the anal end, and rests for 3 to O days before it moulte and turns inte a
pupa. The pupais naked and is usually 4 mm: Jong and 2% mm, broad,
and turns into a baetle in the course of 5 to 15 days. As the new generation
of beetles may lay eags within 3 to 10 days of sinergence, the duratl-:-n of
one generation ~~ from eqa stage to ega laying— may vary from 30 to 70
days, the length of duration varying inversely with the rise in temperature.

Egg-laying copacity Subbiah found: that egg-laying commenced a
{ew days after mating and continuzd throughou!l the life of the female
provided there was frequent mating. Ega-laying was considerably reduced,
when access to a male was prevented. The maximum number of eggs Jaid
by a female was 827, and an averags of 217 per female was worked ‘out in
51 cases. The maximum number of eggs laid by a female during & day
was 33. The pre-oviposition period varied from 3 to 17 days and the longest
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post-oviposition period was 32 days. The duration of active ovippsition, as
obsurved in 47 cases, varied from 3 to 99 days, and the avérace ‘was ‘about
49 days, (See Table IV appended.)

Longevity of adults The mazimum longevity record for an acduit maie
was 168 days, and for an adult female, 129 days.. The duration of ]Ife fa
allected by various condilions. When adults were fed and allowed to mate,
the average length of life of 2 male was 57 days and that of a femzle 537
days. When allowed to male but net fed, it was 16'5 -and ‘9 days res-
peclively, and when neither mated nor fed, it was 21-3 and 18+75 days,
the males apparently being capahl- of withstanding starvalion better.

Number of generations in the year Under laboratory conditions both
on, the Nilgiris and on the Upper Palnis, eight successive generations of the
beetle can be produced during a year. During the hot months of ‘March—
April—May, a complete generation — from egg-stage  to egg-laying —may
be passed in 33 to 35 days, while in ihe cold months it may take as.long as
58 to €1 days. (Vide Tables Il and 1ll-appsnded.) On the hills of South
India, the seasun is comparatively dry and warm during the period — middle
of March to middle of May; the South-west monsoon msakes its influence
{21t from the middle of May 1o the middle of September, the days beiug
cloudy, colder and more moist: from the middle of September o the firet
week of October, there is an interval of fairly warm dry weather; during
October and November, the North-east monsoon prevailsand is characterised
by damp and chill weather; and cold weather conditions with comparatively
low night temperatures obtain during December, January and February, As
the life-history of the beetle in "nalure is profoundly influenced by these
seasonal conditions, the daily maximum and minimum temperstures inside
the laboratory were recorded, and from these data, monthly mesans were
wor]ced out for the period — July, 1929 to April, 1931 (Table I appended),
with’which correlafions have been eslablished between the lenath of the
different generations and the corresponding temperatme data. The duration
of a generation is shortest in March, April and May, when ihe moathly
means are between 68° and 70° F, and longest in December, and January,
when they are about 63° F. (Vide Table 11}

The efficiency of the Rodolia Ladybird in the Conirol of Icerya
Icerya purchasi is an insect with a high biotic potential. Not only does it
have high repreductive capacity, being c&pnble ¢i laving 50G to 1000 egags,
but the vast majority of the progeny are females which are practically all
capable of reproducing without sexual unlon It hag, howevar, only ’r‘hrea
generations in the year. On the other hand, the pradator beetle, which has
a fairly high rate of fecundity (being capable of laying 200 to 500 eggs!,
has a shorter life-cycle and can pass through 7 to 8 generations in a year,
so, that it is capable of rapidly cutstiipping the scale and bringing it under
efficient conirel. Morsover, basides being a voracious feeder, it is specific
in its food- habits in that it does not attack any other scale. Hence ita well-
deserved reputation asg a_ highly efficient check on.the Fluled Seale But
this circumstance' acts adversely on the biotic potential of the predator:
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ior when'the host insect becomes scarce or dlsappears as a result-of its _
achwiias, want of food” would naturally react on the beetle and cause it to
suffer. local. extinction. - When in the course of one or two seasons, stray
specimens of -the scale that had escaped the attentions of the predator,
beagin to -multiply, the beetle would not be present in the initial stages to
check its increase, $o-that there would be a recrudescence of the pest'under
these condilions. 'This is probably what had occurred on the Nilgiris, when
a serious infestation of the scale was reported in 1942, after it had been
under check for over a decade. Experience in Ceylon, South Africa,
Rhedesia and in fact in all countries where the bestle has been introduced,
however, shows that the beetle never dies down completely, but soconer or
later asserts itself in spite of such a recrudescence of the scale and
eventually keeps it within bounds. If, however, an sarly control is desired,
the best plan would be to breed the bsetle under cage “conditions and
liberate it in sufficient quantities to bring about early control. As this is
what is being done both on the Nilgiris and the Palnis, it is hoped that the
scale would before long be brought under control.

in this connection, it may be mentioned that responsibility. for the work
doneup'to thg'end oi_ 1930 resls with the first author and that for work
conduc'ed since that time, with the second author.
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TABLE I Monthly Temperaturo Date at the Keti Rodolin Breeding Laborstory
Nilgiria: July 1929 to April 1931

Daily Maximum

Traily Minimum"-

- - . Monfh
= 1 . 11 A e
Month Monthly Range ﬂﬁﬁ::é:’ Monthly Reoge. ﬁﬂéﬂg,ﬁ i
1929 July 700 —- TB2* 670" 64® - 59° 614’ ﬁdr'_z:
Aupust F1* = 647, 67'4° 64° ~ 60° 616" 645"
September 73" - 65" GB7" 64® - 60° 633 65°'5°
October 69* -  63° - 665" 64" -~ & &1+4" 6397
Movember 73° - 65° 08 8° 63" -..53" 59 6 642°
December 71 - 62° AT o 62" ~; '5Bs5° 58 4 634"
1930 January" 74" - o6& 698" 62" -~ &2 576 ‘G377
February 75 - 66" 71 5 6z* - §52° 58.3° G40°:
March 77t - 69" . 7440 64 -~ -60° 621" 682°
April BO® - 69" 751° G8* - G62° G645 69°8°
Mav Bl®*. - §&5° 754" 68° - G0° 65'0° 70z
June -79" - g2° 71'8° 66" -~ 59° 63 4° #7767
J y_l].’ - 76 = 62° 70 9° (4" -~ 59° 610" 6597
August 75° = 66° F00° 65" - &9 61 3° 657"
September 74 -  68° 06" &4* -~ 57" 616" “het1®
Octobar - 73° = 64" 686" 6d4* -~ §8* @a13° 64 9°
Movember. 72° - 64° 68 8° 63 - _57° 603" 64'5°
Decerpber 73" - 66° 69 6° 63° -  51* 58'0° 638"
193r January 74 -~ 6(2° 693" 60° - 55° 754" 63 4*
. Febroary. 75° - 72° 738° 62 .- 58" 59°4° 666"
March . 76° . — 68° 729" 62 -~ 55" 60-2° 66 5°
L April 76" - J0° 74°3° 64° -~ 61° 628" 68 5°

TABLE II Daretion of the diffavent stages ie ruccestive generstions of Rodolia

cardinalis correlated with seasona! variatione in iempoersture
Keti breeding leboratory—July 1929 to April 1831

=1 B =’ K L T
S8 w¥ (L8685 |EEE5|.585] 8T8
?‘h" = D“pf; o rm| o g ke 03 =
-0 = G oo @ gy - - -
ggel a2 |g55C|cgg|gelT |
7358 AE [AEHE|(2trE|lQgs.2| 2588
=0 L =i T = &' | 2EHaET
= pY3 a%. | p &
I |20- 529 | 27- 5:29 | 11- 6-29 | 16- 6-29 | 24-.6-29
7 15 5 8
I | 2- 7-29 | 12- 7-29 | 31- 7-29| 9- 8-29 | 19- 3-29
_ 10 | .19 - 0 10 -
1L | 24- 829 | 2-9-.9 | 21:9-29 |.26- 9.29 |~ §-10-29
T 9 19 | s 15
1V | 15-10:29 | 24-10-29'| 15:11-29 | 21-11-29 | 6-12-29
9 22 6 15
V. |15-12:29 2612:29 | 19- 1-30 | 22- 1-30 | 1 2:3D
_ 11 24 3 10
[ ¥
VI | 11- 2-30| 21- 2:30 | 11- 3-30 | 15% 3-30 | 20- 3-40
- 10 18 4 5
Vil | 23- 3-30 | 31- 3-30 | 14- 4.30 | 18- 4:30 | 23: 430
8 -1 |7 47|75

Sg ok Sa_ : & .
ot ow ‘owm | et
:Eg.g‘é‘ :E.;E .::-Eﬂﬂ
sgras| 2858|258
28 =) i = B
n.ﬁ‘é_g?—‘- - Bicl 28BS
i el “ o ot g
2-°7-29 Not
8 & 43 ‘observed
24- 8§29 64'2° to
5 53 64'5°
15-10.20 | 655 Sep.
7 55 1639 Oct.
15-12-29 1639 Oct.
9 51 64'2 Nov.
T 1634 Dec.
11-.2-30 1637 Jan.
- 10 58 649 Feb.
 23-.3.30 ' Isw‘ Feb,
3 40 168:2 Mar.
27- 4-30 682 Mar.
. 4 35 698 Apr.
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o4

30-11-30
10

23- 1-31
7

16« 3-31

27- 5-30
5

15- 7-30
13
4- 930
1l

13-10-30
11

9.12-30

g

Z- 2-31
10

2= 3-31

30- 5.20
3
24- 7-30
9
8- 9-30
4
20-10:30
7
16-12-30

""F .

11- 231
9

(not
fellowed
probably)

4

9
33 Fﬂ'
076 June

‘55
46
42
57

57

44
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'8 Apr,
2 May

59 July
57 Aug,
61 Sep,

66'1 Sep,

649 Oct,

64'5 Nov.
63'8 Dec.
63'8 Dec.

634 Jan.
666 Feb,

66 Feb.
65'5 Mar,

TABLE 1II " Duration of the differsnt stages in' successive generalions of Rodslia
cardinalia observed st Kodaikensl breeding laboratory—
July _19'42 ta October 1943

~ = . > =
wg & B | EeB .| B2 |5.B.| w28 | 28
—o8| wE |9°2% |BEET |wTY¥ [ EET® |9EsE2| FET
R o, e | wEEe | OCoggn | ads D - =2
E2F| 85 | EERS |wBSS | a2Cws |wgRd|L22823 | 382
wEg 2 24 | oS58 | 2SS @nin 5-&'&En = -
S8 |- RAx (AZws | S ks P88 | 238z |Fugps | 20s
- = asl ﬂr"’f] 22 A % -5 2%
T | 17-'7-42.| 27- 742 | 12- 8-42 | 16-.8-42 | 26- B-42 | 2- 9-42
10 16 4 10 7 47
I1 |- 5 9-42 | 14- 9-42 | 9.70-42 | 12-10-42 | 17-10-42 | 23.10-42 ,
9 25 3 5 6 48
HE | 27-10-42 | 7:11-42 | 29-11-42 | 30-11-42 | 13 7-42 |* 21-12:42 ;
' 11 22 1 13 8 55
IV | 211242 1 2 1-43 | 29-1-33 | 1. 2:43 | 8- 243 | 11- 243 .
12 27 5 7 3 54
V | 11: 243 | J8-11-43 | 10- 3-43 | 11- 3-43 | 20- 343 | 26- 3.43
© 7 20 1 9 6 | 43
[]
VI | 26- 3-43 | 3- 4-43 | 23- 4-43 | 27- 4-43 | 6- 543 | 11- 5-43
8 20 y 9 .5 46
VIl | 11- 543 | 20 543 | 9- 643 | 11- 6-43.| 20+ 643 | 29- (-43 |
- 9 20 2 9 9 'I 49
NVIHI | 29- 6-43 | 8. 7-43 | 2- 8-43 | 5 843 | 16- 843 | 26- 843 |
- 10 25 3 11 w | 59
IX | 27-.8:43 | G- 943 | 5-10-43 |  5-10-43 | 20-10-43 )
10 a9 3 12 {54
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TABLE IV Obsorvations on fecundity and longevity of Rodolio cardinalis
adolts at Kodaikensl

"': et 5‘. v . I'-I' ..'_. s .' ﬂ.::--
- w g2 2y sag| g cEn L”“%e"";‘" “i_ E_.g_-c;ﬁ
e ™ O & orem A o bem o aauits gt
Sakl Dateof — 2 — et =85 | EBa=2| — |t
Lag L = U h.ﬁ,En =l Y ) s Eﬂ'_mﬁ
L] E Al “imerfence ::ﬁ E 1.-*;_ E""' .. = o E = i~ g g h‘iﬂrﬂ FE!'I:IHEE' ﬁ'{_ 2z

'3 SEE| E° |F3%B2|5 2% |(in duys)|tin duys)| 26
= - ':: e N PN ™ EE AN .I
13-7-42 5 557 1) 29 44 72- .| =8
% 14-7-42 4 447 i5 33 |- 108 95 | 90
4 24-7-42 4 406 42 19 91 95" 90
5 24-7-42 G 517 57 19 . 97 | 97 . 89
6 27-7-48 -8 369 | 52 20 | 86 87 - 71
22 3-2:43 5 563 | 87 30 12 59 63
24 5-2-43 5 897 125 31 45 - 77 73
25 | -13-2-43 + g 389 103 25 168 4 38
26 13-2-43 R Nil i s 2 129 MNi
A A I RO S I SN B+ S N
34 1-5-43 5 35’5 37 - 20 A6 99 | s8¢
36 | 1-5-43 11 250 25 14 - 81 116 « 9%
39 1-5-43 11 406 46 16 123 95 88
42 5-6-4% 8 297 =340 16 122 07 8o
46 1-7-43 .11 269 | 45 19 151 72 60
43 4=7-43 8 310 33 12 4] 79 62

Babul Planting in Tank Beds
By JE. K. VISWA

Agricultural Demonstrator, Wendiwash

Timber.for agricultural purposes and fuel are in short supply and are
gelling scarce, while the demand for them is on the incrsass, cunsequ=nﬂ}
the price ot timber and fusl is tending to sosr hich and in some cases
beyond the capacily of the poorer people. Trangport is at presant restricted,
no doubt, but that alone is not the only tactor. cnntmbutmg to the scarcity.
Wood is being uded at a faster rate than the fnrm:is and the village sites
can cope with. It is therefore necessary to'think of methods of increasing
the supply of wood immediately. The obvicus remedy is planting trees.
The trees selected should preferably e capable of growing_withoul much
of attention and cullivation, in lands. that could not be ﬂultwatnu economic-

al]}f It ie suggested thal Babul (Acacia arabica) would answer tne purpose
and be ideal. -

Babul is able to stand exireme dronghly ccsndlhcns and is classed as
a xerc:-ph}rfa The tree has a deep root system and the leaf and. leaflets ars
small and the ﬂmoum of water transpiréd through the leaves is therefors
" limited and mnalurally the tree makes only slow grnwth. The ires is.also
“abls to stand water stagnation to a considerable extent as ie evidenced by
its growth in” maﬂy tank beds in the suu[ham d'isirlcts, purlzcular]y Ramnad,
and this is rather a curious trait. = The babul wood s hard and makes
excellent agricultural implemenits-and first class fuel. Ths babul fruits, that
is'the pods, contsin about16 7 of protein on & dry basis and are.good



