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; DETAILED REPORIS OF §

f

CERS OF THE DEPARTM *OF,. AGR
TURE, MADRAS, FOR 1941-1942 w5

! DETAILED ADMINISTRATION REPORT OF THE GOVERN.
. MENT AGRICULTURAL CHEMIST, COIMBATORE, FOR
gjé : THE YEAR 1941-42 (FASLI).

I submit herewith the detailed report of work in the Govern-
* ment Agricultural Chemist’s section during the year 1941-42.

H

I was in charge of the section throughout the year. The work
; of the scction is reported on under tliree major heads: I. General
{ including analytical and advisorv work; Ij. Teaching and IIT.
* Research on problems on soil science, manuring, plant and animal
| nutrition, microbiology and agricultural industries.

g I.—GENERAL,

i

3 Meteorology.— Records of the climatological conditions at 800

g hours Indian standard timeé were recorded daily at the observa-
' tory at the Agricultural Research Institute:

The table below gives a summary of observations recorded at

the Agricultural Research Institute for the year 1941-42 (April

1941—March 1942).
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in addition to carrying out analysis of agricultural products, and
sending reports of & routine nature dealt with numerous e;nqu{~
ries for adviee upon matters connected with soils, manures
irrigation waters, cattle and human fools from officers of the;
Agricultural department, aud also of the other Government
departments. The above totals of samples analysed do not
include a total of 5,026 samples consisiing of cane juices, rabs
and molasses analysed and reported on by the Chemical Assigtant
at the Agricultural Research Station, Anakapalle, in conuexion
with the research activities of that station.

Of the samples received and analysed, the following paragraphs
give a resume of the more important and interesting samples
dealt with and #nalytical data for the same :—

(1) A sample of horsedung manure was analysed for the
Agricultural Demonstrator, Nilakottai. As will be seen from the
analytical data given below, the swmple was a good one and
compares very favourably with a sample of furm-yard manure
obtained from the same locality. The horsedung is richer in its
phosphoric acid content while the farm-yard manure contains
greater amounts of potash. Their nitrogen and humus contents
are about the same.

Heads of analys! . Horsedung manure Farm
3 ., -yard manure,
Lat. No. 3/194 142, Lab, No, 7/1!)41‘::02.
PSSR, —
As ro- On dry AS To- ondry
crived. basis. ceived, bn,(slrsz

YER CENT. PRR CENT. PER CENT, PR CENT.

Moisturs . .. .. .. 2667 .. 21-02 ..

Loss on ignition .. .. e 21:21 2893 27-33 34:60
Insoluble mineral matter .. .. 36-02 4912 4199 5311
Witrogen N .. . .. .. 087 1-19 0°84 1-07
Potash (K2Z0) .. .. .. 089 121 1-28 1-61
Phosphoric acid (P20s) .. .- 0-04 1-29 066 0-83
Humus .. .o .. . 6+70 9-14 679 )

(2) Two samples of bonemeal werc received from AS.T.¥
Rodriguez & Co., dealers in manures: One of them was from
their Katpadi Manure Works in the North Arcot district and the
other one from their Kadambur Manure Works in the Tirunelveli
district. Both the samples were of good quality and have
analysed as follows :— ,

Heads of analysis. Bonemeal.
— : i -
K&tpﬁ'dz{, i;::-)il;-,h Arcot - Kudambur,*—-‘
Lab. No. 133)41-42, Ifflzli)unl(\}l:os])'sg/ftﬁ
PER (CENT. PER CENT.
Moisture .. .. . 570 . 544
Loss on ignition ‘e 3741 24:86
Insohible mineral matter.. - 1-60 0-68
Nitrogen N. . .. 461 365
Phosphorio acid (P2 Og) .. 24°62 26-75

GOVERNMENT A(}HI(JI,'Hl‘lflt.\L CIEMIST, COLMBATORL )

The Katpadi product contaned 1-26 per cent more of nitrogen
but 2-13 per cent less of phosphoric acid than the Kadambur
product. ,

(3) At the instance of the Millets Specialist and Geneticist,
a sample of griss whose botanical name is Cyanodon-plactosta-
chyum, Pilger was analysed for its feeding and minerals values
with the following results :—

) o Sampie of grass. i Sample of grass.
Heads of analysis. ;N5\ 2) 574041, Hoads of wnalysis: p gy, W0 '1225)40-41.

PER CENT, PER CENT.
Moisture .. 601 Insoluble mineral
Ash .. .. .. 12:63 matter, 700
Proteins .. .. lole Phosphoric acid
Ether extractives .. 1:56 (P105). 050
Crude fibre .. .. 2957 L e (Ca0) 0-87
Carbohydrates (by Hydroc anic acid
difference). 4607 (HCN). 0:0065
Total .. 10000

The sample of grass possessed good feeding value. It was
tested for its hydrocyanic acid conteint also which is low enough
to permit usc of this grass as a fodder grass.

(4) A sample of tobacco loaf mid-ribs was analysed for the
District Agricultural Officer, Guatur, for its manurial value and it
had the following composition :(—

Tobaceco leaf mid-ribs.

Hoads of analysis. v Lab. No. 254/41_42.
PER CENT,
Moisture . .. .. e 9-42
Loss on ignition - .. . 6852
Insoluble mineral matter .. .. 025
Nitrogen N . .- .. .. 1-63
Potash (K:0) .. .- . .. 7'46‘
Phosphoric acid (P:05) .. .. .. 056 -

The sample contained fair amounts of nitrogen but was parti-
cularly rich in its potash content. Samples of tobacco ashes have
been analysed and their potash content has been up to 30 per
cent as K.O. If sufficient quantities of tobacco ashes are made
available they are better utilized for replenishing the potash con-
tent of soils. Tobacco stem and refuseisa valuable source of
potash and should be inv: stigated further.

(5) A sample of grounduut  cake called commercially
« Hydraulic groundnut cake’ was received from Messrs. Stanes
& Co., Coimbatore, at the instance of the Oil-seeds Specialist,
Coimbatore. The firm claimed that this hydraulic pressed cake
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gave a higher percentage of nitrogen than the other varietics and
that it had a nitrogen confct of up to &5 per ¢:nt. This firm
reported that the sample of cake obtained by the ordinary chekku
expression gave T'0 per cent of nitrogen and the oxpeller cake
76 per cont to 8:0 per cent nitrogen while this hydraulic cake
would give 80 per cent to 85 per cent nitrogen, The sample,
however, gave on analysis only 7'7 per cent of nitrogon, thus
failing by 0'3 per cent below the minimum guarantee givon by
the firm of supplizrs. The analytical data arc given b low :—

Hydraulic prossed
groundnut cake.

Heads of analysis. Lab: No. 265/¢1-43.
. PER CEANT
Moisture .. .. .. . .. 8.81
Loss on ignition .. .. .. .. 86°40
Insoluble mineral
mat cr ) .. . .. .. 061
Nitrogen N . . .. .. 770

Phosphovic  acid -
P0:) .. .. L. .. 143

(6) The Manager, Sivalokam Esta‘e, Marthandam, Travan-
coro, sent a sample of rubber leaves for being examined for their
mineral composition. The sample «nalysed as follows on moisture
free basis. The material when reciived was dry and contained
only 95 per cent of water. ' '

Rubbor leavos,

Hoods of unelysis Lab. No. 314/41-48.
Nitrogen N “I‘IR;;:T
Potash (K,0) a
Phosphoric  acid

(P,05) oo
Lime (C,0) .. ool

The sample of rubber leaves o i
ont,
nitrogen an.l fair amounts of potash, tined good amounts of

(7) 1,“ tho request of the District Agricultural Officer,
Ramnad, }(: sa,mple. of Acacia pods wag analysed for its fecding
value. The analytical data given bolow would indicate that the
seed is rich in its protein contents and that lime is present

in them iu fair amcunts. The secd h ' i
. 'd has - . i
value and can bo used for cattl fording. a fairly goed nutritive

.

GOVERNMENT AGRICULTURAT, CHEMIST, COIMBATORIS 7

Acacia pods.

Uoads of analysis. Lab. No. 445/41-42.
- PER CENT
Moisture ‘e .. s . .. 9-23
Ash .. .. . ‘. .. 778
Proteins .. . .. .. .. 14-33
Ether extractives .. .. .. . 1-64
Crude fibre .. .. .. - .. 15:35
Carbohydrates (by diffcrence) .. .. 5167
Total 10000
Phosphoric acid (P20;) .. .. .. 041
Lime (C,0) .. .. = . .. 1-29

(8) A sample of urine earth, received from the Agricultural
Demonstrator. Kumbakonam, and reportsd to have heen collected
from a few well-maintained dry earth sheds in the village had the
following composition. Thesample was dry and contained only

110 per cent of water.
Urine earth.

Hoads of analysis. Lab. No. 947/11-42.
[ A )
As received: On dry basis.
PER CENT, PER CENT.

Moisture .. .. 11-:02 ..
Loss on ignition .. e 2'51 2-82
Insoluble mineral matter .. 82:81 9307
Nitrogen N .. 007 0-08
Potash (K30) .. .. 045 " 051
Phosphoric acid (POs) .. 0:13 0-14

The sample of urine earth contained only small amounts of the
essential plant food ingredients as can be expected, It was
reported by the demonstrator that this earth was recommended
as a top dressing to standing paddy crops.

(9) Samples of pollen collected from cholam and maize were
analysed for the Government Entomologist who desired tothave
arelative idea of their feeding values conneoted with his study
on the nutrition of bees. From the data presented below, it will
be seen that both the pollen samples contain fair amounts of food
materials and are almost similar in composition.

Pollen.
Cholam. l?aize.
Heads of analysis. Lab. No. 154/41-42, Lab. No. 294/41-42.

PER CENT PER CENT.
Moisture - - 46°34 5288
"Ash . .e 1-86 1-38
Proteins . .. 11-57 10-00
Ether extractives .. 1-36 2:24
Crude fibre. .. .. 374 2:99
Carbohydrates (by difference) 35:14 30°51
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Co. 15 (Jada molagolukalu) or 10998 is a hybrid culture
isolated from a cross between G.E.B 24, a comparatively resistant
variety to blast and Korangu samba of Tanjore which is
susceptible but a verv heavy ylelder. Co. 16 (Bontha molagolu-
kalu) or 11348 is another hybrid cultnre isolated from the same
oross as that of Co. 15 and this is also highly resistant to blast.
It is learnt from the Paddy Specialist that both these strains are
intended to replace Nellore samba of Nellore and Central districts
and Korangu samba of Tanjore. Their yields are reported to be
good when compared to Nellore molagolukalu. The chemical
analysis also indicates that their quality is equally good. The
withdrawal of the local molagolukalu of Nellore which is reported
to be highly susceptible to blast may well be recommended.

(12) Tt is of interest to report the analysis of a batch of four
samples of commonly used green leaf manures :nalysed for the
Senior Lecturer in Agriculture, Coimbatore.

Lab. No. 260. Lab. No- 261. Lab No- 262 Xab. No- 268,

Toads of analysis- Cansia Cassia Pongamia Sesbania

auriculata- siawmia- glabra- speciosa-
PER PER rgr PER

CFNT. CENT. CENT CENT.
(i) Oven dry basis -
Loss on ignition .. .. 92-15 92-37 92-19 91.75
Insolubles .- .- 0-85 022 65 0-18
Solubles (by difference) .. 7-00 741 716 8-09
Total .. 100-00 100-00 100-00 TO(»:OO
Nitrogen IETIEE .. 2:36 224 331 271
Phosphoric acid (P20s) .. 0-64 0-40 044 5

Potash (K20) 24 R 2o1
.. ‘e _-__2_3 1-31 . 2-39. 221

e

(li) Original Moisturc basise—

Moisture .. .. - 63-34 6046 6512 7491
Loss on ignition .. 3378 36-52 32:16 22:96
Insolubles .. . 0- 31 009 0-23 0.0;
Solubles {by difference) .. 257 2:03 249 2.09

Total .. 100°00 160-00 ;)_(;BT) TO_(;I)T)
Nitrogen .. 1-03 0-88 116 0.68
Phosphoric aeid (P20s) .. 0-23 0-18 0-15 0:1)3
Potash (K30) . .. 0-91 0-52 0°83 060

— e
——

———

The samples are rich in all ] ial i
e manurial ingredicnts Y
: o s, Pongamsa
glabra leing the best of the group confirming ity sll},)ori()ri/ty a
supe q

green I af mianure es;.ecially for padd .. B
. wh <IN o .
field experience. Paday which is in agreoment with
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II.—-TEACHING.
 Degree course of the Madras University. —The following table
gives details of lecture and practical classes conducted for the
students of the B.Sc. (Ag.) degree course during the academic year
1941-42 :—

Lecture  Practical

Class. classes, classes.
B.Sc. (Ag) I .. .. 56 56
BSe. (Ag) IT .. . 54 25
B.Sc. (Ag.) III .. .. 117 89

Total . 227 170

Short course of the Agricultural College—(a) Malt-making.—A
short course of lectures and practical demonstrations ou the making
of malt from indigenous cereals was conducted during the month of
September 1941. Nine students attended the course which
consisted of eight lectures and practical demonstrations to enable

. the students to. gain a knowledge of the theoretical and practical

aspeot of malt-making.

(6) Jaggery-making.—This course was conducted during the
month of Febrauary 1942 and was attended by eight students of
the short course. Lectures and demonstrations in the making of
jaggery from cane and palm juices were conducted to give the
students an opportunity to gaim a practical knowledge of jaggery-
making and the principles involved therein.

III.—-RESEARCH.

Reclamation of alkaline lands under dry conditions.—In the
previous reports of this section, details have been given of
work on the reclamation of alkaline lands under irrigation from
canals (as under the High Level channel) and from wells (as at
the Central Farm, Coimbatore). In the former instance it has
been shown that treatment with gypsum or sulphur and with the
provision of drainage facilities, made for a marked improvement
in the conversion of the soil provided a copious supply of irrigation
water was available. In the case of the garden lands at Coimba-
tore, ameliorative measures were conditioned by a supply of
water of good quality, which if not available resulted in no good
recults. The case of dry lands growing rainfed crops and
depending on natural rainfall only is very different.

No details are available in literature as to the treatment of
alkaline lands undor rainfed or dry conditions. During the year
under report a case of a dry area in the Guntvr district, reported
to be rendercd alkaline and unfit for growing of crops was referred
for investigation. The lands in question were at the village of
Peddapalakalur near Guntur town. The cultivator of the lands,
Rao Bahadur K. M. Krishna Rao, stated that his lands had
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become progressively infertile and requested the department to
undertake a study of the lands, which he claimed represented a
large area in the vicinity. This area was personally visited by me
in the month of August 1941 and the investigation was started
by first taking samples of soil of the affected area. Detailed
report has been submitted on the subject to the Director of
Agriculture; for the purpose of this report the main findings may
be summarised as follows :—

() The area is liable to inundation from a water course
during sudden heavy downpour of rain in the upper reaches of the
water course traversing the area.

(ii) The amalysis of the soils indicates a serious condition of
accumulation of sodium salts, coupled with a high degree of
alkalization of even the lower layers.

(iii) The sub-soil water table was high, being 56" below the
surface.

(iv) No facilities were available for natural drainage since
the 1:nds were flat with little fall away from the water course.

Such a condition of the soils of the area was considered very
serious with little hope of reclamation by simple means. An
experiment was however designed and laid out to study conditions
with a system of artificial drainage and heavy application of cattle
manure. The cropping is expected t) be started during the next
cropping season depending on [avourable seasonal conditions.
Study of soils suitable for the cultivation of Virginta tobacco.—The
problem of the quality in Virginia tobacco as linked with soil
composition has been under study for the last two years. The
tobacco growers of the Guntur district are of the opinion that
among the many factors responsible for the good colour developed
in Virginia tobacco, the soil composition plays an important part.
The leaf of the tobacco produced in certain parts of Guntur
district finds better favour with buyers than that grown in other
parts. The ‘ Badava’ lands i.e.. those liable to inundation from
the river) are said to be the best for production of good quality
leaf.

Previous work had shown that the high quality in leaf was
associated with a low soluble salt content, which might be
associated with a low soluble salt content of the soil on which
the t.obacco was grown. The analysis
pari.ncular good types of tobacco leaf were grown was compleved
during the year upder report. The soils were collected and sent
by the»Dl.stmct Agricultural Officer, Juntur, with full details of
the lopallty apd type of tobacco grown thereon. 'I'he results of
anal)_{sw qf thirty-five soils showed that therc was very little
;elatlonshlp between the amounts of total and available plant
tﬁ(;(}; andT}the dgvelopment_ of gocd colour in tobacco grown

on. 16 moisture relationship of the soils would seem to be
;nore‘ Important than the c_hemical composition. The ¢ Badava’
aiféd;i(t}];)sz lll&blcfli fto periodic Inundation frym the river Kistna)

ELy valued for their properties as lands producing good

of the soils on  which
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qua'ity of tobacco. These lands were on analysis for their
moisture relations found to be highly retentive. This gives a clue
that apart from the l,w soluble salt contents these sous being of
good moisture holding capacity are suitable for the growing of
good crops of tobacco. Further studies are in progress on this
problem.

Study of the lanka soils of Godavari delta for growing Virginia
tobacco. - As has been shown above the ‘ Badava ’ soils of Guntur
district are specially suitable for growing of Virginia tobacco; it
is reasonable to expect that the lanka soils of the Godavari delta
aro equally, if not better suited for thc purpose. As a matter of
act the growing of Virginia toba:co on these soils has been
steadily extending in recent vears. A request from promirent
tobacco growers in the Vanapalli Lanka (Kothapet: and Amala-
puram taluks) for survey of the area led t) a visit by me during
the month of August 1941. The results of the enquiry were
reported on in u separate report a.d a series of experiments were
laid out at Venapalli 'nd ITaav:lly on ryots’ lands to test the
quality of tobacco as influenced by manuring. The results of t) e
preliminary survey may 'e state ' as fotlows :— '

(i) The Godavari lankas, areas liable to periodical inun-
dation and not under irrigation by the canal system, are very
suifa”le areas for the cultivation of Virginia tobacco.

(ii) The cultural practices of having a cereal (jonna) followed
by tobacco and followed by a two to three years pasture fallow
showed that practically no manuring was required, since th~
periodical floods of the river gave new silt and the pasture fallow
made for soil recuperation,

(iii) "t'he conditions for the culture of Virginia tobacco were
almost ideal in that arca. .

(iv) The area could be made to yield more crops by suitable
rotation.

Soil samples collected there are under analysis and results are
awaited with .interest. The experiments laid out there on ryots’
lands were unsuccessful owing to an abnormal season of no flooding
and of late rains. The experiments will be repeated during the
current year.

Fundamental stulies on the genesis of the black and red soils of
Madras Deccan.-- Based on the work on themineralogical composi-
tion of the fine sand components of tHe respective soil types as
reported | reviously when it was .cinted out that the black and
red soils wers derived from two different types of rocks—one
containing soda-lime felspars and hornblende and the other
containing orthoclase felspar and mica. Work was in progress on
the exami:ation of the clay fraction by chemical methods which
revealed fursher evidence in support of the above thesis. The
work done shows that the dominant clay mineral in the black soil
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is a montmorillonitic type containing considerahle amounts of
lattice magnesium, while the red soil clay contained considera bly
larger amounts of ‘ free iron’ ; the amount of Si O, in it being of
the same order as that of the black soil collojd W'he2n allowance is
made for the free iron present. The 8i0./R;04 ratio is however
lower than that of the black soil colloid and pointed either to a

considerable degree of kaolinization or to « xtensj
of 8i0x by Al ,0; in the clay mineral, ¢Xtensive replacement

Evidence of definite kaolinization in the red
th}m wanting and attempts wore made durin
this aspect of this genosis by the usual dehyde

Samples of clay of the black and red
taking about 2 kilos of each of the two
with a scilution of sodium chloride til] all
were replaced by sodium. The soils w :

Buchner till free from chloride The soil lnazgew;:lzgen“:lf ?c(:lnd(:(li i:
water and a sufficient quantity of NaOH was added to d‘e}locoulate
the clay a,nd. then shaken for about 24 hours in the first instance
The Suspension was then transferred to large beakers and allowed
to settle "or 24 hours. The sedimentation wag continued till most
of th_e .clay fraction wasg removed. The supernatant liquids
conta,.;nmg tho clay were then mixed and passed through g Slng le’s
centrifuge running at over 300,000 revolutiong per ﬁninute.! I')I‘he

clay thus obtained was then removed, dri :
for the experiments. - driod, powdered und used

soil colloid was
g the year to study
ation methods,

soils were prepared by
soils and treating them
the exchangeable bases

Dehydration studies were made with
well as with samples dried at 1100 C. The samples were weighed

out and dehydrated at definite tempe ,
N . ratures .
tempezjature being measured wit, s pyrgmeter. " & muflle; the

air dry samples and as

The extents of loss at various deh i
. 89 ¢ ydration temperag i
Iay botween air-dry state and 1,000° C were de&ei-&&l? wtllzfxle:
results of these experiments aro givon in table below - '
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Results of dehydration of clay samples.

ry or oven dry sample.

Loss in weight expressed as per cent of air d

Temrerature of dehydration.

Remarks.

_‘
> 600°,

600°.
C)]

550°-

500°.

B
507,
(6)
6:14
6-88
505

400°.

350°.

200°.

,_
110°.

Type of coilold.

(11)

Calculated on air dry sample.

(10)
14-85

14-85

(8)

(CY)

(3)

(2)

3:07
3:07
305

(¢3)

Black soil (Deccan)

891 11-13

7-05

5-29

Do.

3-98
399

Do.

14-90

.. Lost.
16-65 Calculated on air dry samplo.

18-64
15-23

18-65

16-65

14-06
1705

122

9-82
14-34

903
13:69

599
599
5-64

564

Red soil (Dsccan)

Do.

18 64

18:37

i

15

Do.

3:01
12-99

7-33
7:41
1-30

15°30

Do.

839

at

dried

11-42 12:72 Caleulated on sample
110° C.

4-85

342

Blaok soil (Deccan)

Do.

1376

11-23
8:54
10-52

625
7-88
9-31

4-49

2:37
149
2-43

1-11
02

o

Do.

879
10-52

..

.o

5-21
7-69

5

Red s0il (Deccan)

Do.

091

15
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'l,“he bl:.wk soil colloids were seen to contain much loss of hyaero-
scopic wmoisture phan the ved  w0il colloid-—the  former (:ontziitzing
3 per cent as against 6 per cont of thelatter. This is surprising and
points to the clay mineral of the hlack soil colloid of being a
predox'nmantly. different one from that of the mont-morillontie
The h}gh@r mowsture content of the red soil colloid may be due t(;
the higher amounts of colioidal ferrie oxide. l

At higher temperatures (- 110 the
from both the types takes place
beyond which the red soil colloid loge
black soil colloid differs in this respec
registering a further loss of moisture beyond 6090 ¢

The progressive lossl of moisture is characteristic of the
{nor_lt-mou.llomtlo tvpe and of hydrous micag which are probabl
indicated in both soils. T Prohebly

14

The loss of moisture in tl
S Y NEe er v Py 1
the wholo ot o lb case of the red soil takes place on
. A comparatively  lower temperature (300°._.450°
than in the case of the black soll  whicl I- il (300" -430°)
ture above 450° (! (4500 ¢ 307). 7 reatires a tompera-

The cla minerals " 801
>lay s of soils belone 1 geneis :
f 11_ arotps. 3 general to one of three

(@) The kaolinite-halloysite or ini
1 ' L CHPRE group containing  comparativ
larger amount  of lattice or combined water ét"h‘\(n :?fp Ll[)“tl'\belg
water lv;vhi;:h it splits off below 4500 ¢ ( annorbe
(0) Bentonitic and beidelljte or i

- y 1ac group with more ahgorbed wat
tl}’an lattice water and splitting the latter 4 ype )]F a.'?.sm b-(/d Wl(Ltcr
5500 C. pe ol water at about

(¢) Hydrous micag p illi i
o ‘as, pyrophillite and mieas whic
like those_ of group () and  differ from them in that lb(}h
water which is lost only above Goge C | ‘ ‘

Both the types of goi: i !
_ soti colloids  black as v

-y : M . N b vel A‘ e : ‘
pbrogr%sswe .l()SS of moisture il 5500 ¢ rcqimalrlilr;r(r{ ?};UK :
((L%Oz:or;r (((f) But ‘the 1'ed_ soil colloid loses most of it,: vv‘:l,tgr It)zf

o low: mperature showing that it might, have under
egree of kaolinization. > TG ome

The further logs of 3 per ¢
600° C which the bla:k woil colloids  al
the prosence in them of considemll\lv .
of the hydrous mica type )
is afforded by the ordovie
Aberdeen School of Workers.

Similar studies were mado
by 2, 4 and 6 houy gediment
removal of clay.

Sufficiently lage quatitios of black
sub]e(;tefl to the sane kind of pmlimi’n-u-
vireed into Na-soils. The soil masses ‘
water; tho line san.t and the acti

loss  of  moisture
progressively up to 600° C
5 N0 more moisture while the
t from that of the red soil by

are more
y contain

ent molsture at t;()nlp(‘,l'gwur(ys above

show, indicates
( amounts of minerals
& typiral example of which mineral
1an  bentonites invostigated by the

With tho ¢ rurser fractions obtained
ations of the snil mags left aftor the

and red soils were
v treatment and (on-
o MASSes were then suspended in
silt fractions were romoved and the
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finer material left was separated into three fractions with setuling
velocities of 10 em./2 hours, 10 cm./4 hours and .10 cm./6 hours
respectively. The three separates thus obtained were collected
and we e separately exam n>d fr th:ir behaviour cn detydrit on
and for their chemical compcsition. The results of these studies
are given in stat ment below :—

Dehydration losses of soil separates.

Description of separates- Temperature of dehydration.

r

350 ° C, 850° 0. 1000 .o
1) (2) 3) (4)
1 Black soil. 10 cm/2 hours. .. 079 1-54 514
2 Do. 10 cm/4 hours. .. 0-92 7-48 12-11
3 Do. 10 cm[ﬁ hours. .. 3-88 16-17 19°15
4 Red soil. 10 omf2 hours. = .. 073 1-15 1:32
& Do. 10 cm/4 hours. . 242 2-27 . 249
] Do. 10 cm/6 hours. . 2:87 3-93 4-12
Analysis of soil separates.
Bla.uli soil. Red soil.

Heads of analysis. — —— =T —
1nem. 10c¢m. 10cm. 10cm. 10 em. 10 om,

2 hrs. 4 hrs, 6 brs. 2 hrs, 4 hrs. 6 hrs.

1) ©) ®) . @ (5) (G} ()
1 Free iron oxide .. .. 13:85 308 318 183 3-88 3-33
2 Total silica .. .. 63-35 4252 708 6950 6045 61-40
3 HF. residue .. .. 22-80 17-68 26-0 2867 3067 3527
4 Combined iron oxide .. 2-56 1-87 342 2-38 119 3-42
5 Combined magnesium. 1-10 1-69 148 051 072 1:50

The coarsest of the three fractions showed a loss of 0°79, 1:54,
and 5'14, respectively, at 359 ° 600 and 1,000° Cin the black
soil colloids while the corresponding losses of the red soil colloids
were 073, 1'15 and 132, respectively. The greater loss of
moisture above 600 °Cin the black soil fraction is indicative
of the bentonitic character of the clay found in those sail
formations, Even more pronounced than in the coarsest fraction
are the losses of moisture at the higher temperature levels, in the
other two fractions. The red soil separates, however, do not show
any indication of the type of dehydration losses that its clay
shows. All the three fractions lose practically little or no water
at all beyond 600 ° C.

The chemical composition of the separates also present some
unexpected features particularly with respect to freeiron. Unlike
asin the case of the clays from the two soils, these fractions
showed greater amounts of ‘ free ’ iron in the black soil than in the
red. Silica is greater in the red soil fraction. The blacks soil
separates contain consistently more of sili.ate magnesiom. The
¢ combined ’ or * silicate ’ iron is in all cases greater than 1 per cent.
It is possible that the presence of finely divided quartz in the red
goil fractions is responsible for these abnormalities in their
composition, viz., lower iron oxide content and higher silica
content. Further work is in progress.

These studies would seem to confirm what has been reported
on before that the two soil types, i.e., black and red are two
different ones, and are due to differences in their* genesis from

3
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parent matcrial, but not because of ¢.nditions of formation. The
results of further studies will be reported on in due course,

Field experiments—(i) Old  permanent manurials.—Those
experimental fields were left as cultivated fallow during the year,
owing o the non-availability of water, for irrigation purpbses,
from the yard well at the Central Farm and will now be aban-
doned a: an experimental block.

(ii) The mew permanent experiments. —Iy these experiments,
condu-ted in Field No. 45 at the Central Farm two crops were
taken in the year—crop Nos. 27 and 28.

Summer cholam—A.S. 809 yellow—Crop No. 27-—was sown
on 19th March 1911 and harvested in Jyly 1911, The seed rate
adopted was 20 Ib. per acre. The results of yields obtained are
~ given in tho table below on acre basis. It will be noticed that the
western series which receive each season in addition to the artifi-
cials applied as per scheme of experiments, 2,000 lbs. of cuttle
manure, have registered higher ‘vields with the exception of the
¢ No manure’ plots.

The next crop (No. 28) taken from these oxperiments ‘s
cumbu—variety P.T. 367. This was sown on 28th November
1941 and harve ted on 3rd March 1942. The soed rate ad pted
was 10 1b. per acre. The yields obtained are g von n .able below
on acre basis. Here it will be scen that the ¢utle manure plot
has yielded the bes'-in both the series, but as between the two
series, the performances are not quite consistent as in the case of
th pr.viou- crop.
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Seed-bed manurial experiments.—These experiments were started
in the wet lands «“ B ” block in the year 1938 with the object of
assessing the usefulness or otherwise of a liberal manuring of
paddy in the nurseries themselves and have been in progress for
four years now. The fourth-year results are presented below.
This year also the results satisfy ¢Z’ test in respect of the
treatments given. This experiment will be continued for one
more season, Indications obtained so far would appear to point
out the fact that manuring of seed beds has been relatively more
economiocal. Table below gives yields for the year under report :—

TaBLE.
. Transplanted on 23rd August 1941,
Variety Co. 1. paddy Harvested on 12th December 1941,
Poor sesdings. Norwal. Heavily manured seedinigs.
A - r A - — A \
'—Plot. Grain. Straw, Plot. Graln. Straw. Plot. Grain. Straw.
No manure plot.
1 84 ] 89 95 8 86 84
10 20 81 18 77 80 16 88 79
28 7 76 25 74 62 20 106 107
29 77 81 81 78 ” 32 70 74
1 .. 881 802 318 820 348 844
Av'i::;o 11 765 78 g 86 )
2,687 2,240 2,874 2,534 2,294 2,240
2,1 1,827 2,053 2,133 2,218 2108
2,068 2,026 1,978 1,668 2,827 2,356
2'053 2,160 ! 2,451 1867 1,078
otal .. 8,826 7,853 8,847 2,771 9201 0,178
Avl;nge Tlb08s 1,u18 2,087 £'108 2,300 2,208

§ Normal manured plot.

TaBLE.
C . 27,
Sufx?rlr’lg?:hgi,am Cm&xﬁ\%hzs.
P.8.809 yellow. AT, se7.
Plot number and Treatment, Yicld per acre in Ib. Yield per acre tu 1b.
Grin  Straw | Geammtmn
dry. dry. dx's'l.l s('l‘;;‘;'
W @) (3) ) ®
Fastern series.
1 No manuro 2.004 8,053 079 2618
2 N 2,142 6,622 1,119 3,189
3 N+ K. 2,027 5,511 96 3,147
4N+ P .. 2,358 5,757 1,078 2,720
5N4 K+ P, 2,337 5,456 909 2.808
6K+P .. 1,365 4,054 956 1,981
7K. 1,736 4108 851 2,215
8P D 1,696 4332 956 2,504
9 Gattle manure i, 2,176 5006 1456 3,973
10 Cattle manure residual 1,392 3,973 874 2,962
Western series.
11 No manure 1,899 4,857 1,078 2,063
12 N. . 2,473 5604 1293 o
13 N + K. 2,445 5117 L.119 3,636
14 N + P 2,675 6,436 1.078 3,484
5N+ K4 P 2,730 5,670 1,189 3,203
16 K+ P 2,237 5172 1,153 2,878
17 K. 2311 5484  1,08¢ 2,872
18 P. S 2,000 5,109  1.0xd 2,849
19 Catile manure .. .. 2,797 6,095 1,410 3,684
20 Cattle marMire residual 2,406 5,470 1,165 3,076

5 G2 87 9 9 82 2 1y 108
1 84 79 15 76 82 18 ) 8b
22 84 82 21 81 102 27 %) 75
1] 78 80 M a2 ) 18 0 88
.. 338 328 336 816 261 1
AvTomle .. 845 82 840 a__a-f 30_ 88
2,638 9,186 3,120 2,748
1a%  Tive 2000 . Zln6 2240 8507
2,240 2,186 2,240 2,7 2,188 2,00
2,080 2,138 2,180 2,138 &o_gi) 347
Ty 8,950 9,226 5,088 0860
ot 2o e ‘283075 2,308 21566 2340
Normal manured plots.
8 7 93 104 1 129 1
4 ] o8 13 87 104 14 87 10!
1 15 102 [H 80 "4 %% 77 105
3 o 82 36 85 82 . 80 8y 94
on 367 850 8L 380 428
Avrega":‘o 108 5% 88'5 99'6 . 95 105
26 248 2,778 8,441
21 2ens 2,320 2,778 2,3 2,746
o 2,720 ! 2,374 2,240 z,ogg 2800
2427 2186 2207 2186 X3
0.870 9,786 9441 9,972 10,18¢ 11,254
nl;ro:;le . lg:;*gg Siees 2360 2,408 26535 2873+
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Spacing and manurial trials.—This experin- i
progress at the Central Farm wet lands .\pe:l:éentB th;zclEee:inéz
1939 -4-0. Details of the object, layout and treaﬁments will be
found in the annusl report for that year. The results of vields
presented below relate to the third year of the trials. It isylseen
that the resu.lts satisfy the ‘Z’ test in general, Th:‘ indications
are tzha.t; spacing adopted has more marked effect th:;,u manures
apphed.. No interaction is noticod between treatments. Hoavi
application of manures does not help in increasin th.e 'bl?iv e§
plots where wider spacing is adopted. It ig nogv 'ywd t?
conclude this experiment. propused %o

Combined ma urin

aid spaci ners p
wet lands Central Farm. I bueimy experimen's 4 and B block,

Transplanted on 24th August 1941.

Harvested on 10th December 1941, Yariety GEB. 24.
18 inches. 12 |
— A — ’_“Jches. 6 inches,
Plot,  Grain.  Straw. Plot,  Graln,  Straw. ';]m Guin___s—t_ﬁ
- - raw.

70 Ib. Nitrogen.
Yield per plot of 2:8 centa,

1 98 52 5 90
12 & 44 11 70) o 1 o8 o
2 e 77 2¢ 79 87 19 0% 1%
kS 61 34 09 55 30 o 7
o R 55 77
R N oo
Torag 62 94 ga
Yield in Ib, per acre,
3,321 1857 3,214
, ' 2.5
e i s hg HE o i
: ) ,82 2,393 X i
2,028 2,180 2,164 1,064 35?,"7’ g'%‘
o0 s , 760
g PR WO am
oo 760 20293 Y366 '3his
. e »
50 Ib. Nstrogen., T
.
Yiold per plot of 2'8 conts.,
) 09 54 4 72
1o 8 a0 18 90 8 H 108 108
2 89 8 2 58 61 20 H P
58 65 28 68 88 %0 o o
R T "M woom
o 2 645 92 9
Yield in Ib. per acre.
2,464 1,028 2,671
1,028
g,?;g %,;3:; 3214 2.143 Yy bew
20 2391 2,082 2,178 000 i
i she i
w85 50 ST W
e (2,569 2,303 ser %6t

———— —

1
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18 inches, 12 inches, 6 inches,
———A = A ) — A —
Plot. Grain, Straw. Plot. Grain. Straw. Plot. Grain, Straw.
30 Ib. Nitrogen.
Yield per plot of 2-8 cents.

9 55 45 3 74 60 7 84 80

10 71 53 17 82 72 15 93 8

22 68 75 23 64 62 26 74 86

36 68 52 32 49 53 31 82 81

Total .. 260 225 269 247 233 311

Average per 65 56 67 62 83 78

plot. .
Yield in lb. per acre

1,964 1,607 2,642 2,143 3,000 2,148

2,686 1,893 2,928 2,671 3,840 3,000

2,821 2,678 2,286 2,214 2,642 3.072

2,357 1,857 1,750 1892 2,928 2,893

Total .. 9,678 8,035 9,605 83820 12,410 11,108

Average 24195 2,069 2401°5 2,205 3102'5 2777

per plos.

Plant chemistry study of quality in chewing tobacco from Jajffna
and Meenampalayam.—At the instance of the Government, an
investigation was started on the possibility of improving the
taste of Meenampalayam tobacco. Work was started towards the
end of the year 1940-41 and an inte:im report was submitted in
April 1942. '

The problem arose out of a suggestion by the Principal
Information Officer to the Government of India that in view of
the large imports of Jafina toba-co for chewing in spite of the
fact that it fetched a much higher price in certain parts of India
than Meenampalayam tobacco, whether it was possible to make
Meenampalayam tobacco to have the same value as Jaffna
tobacco.

This suggestion arose out of a remark by the Marketing
Adviser to the Government of India in his Report on the Market-
ing of Tobacco in India that the two types of tobacco when
subject to a preliminary examination at the Imperial Agricultural
Research Institute at Delhi, showed that the micro flora present in
the two types of leaf was different and that possibly by transferring
the micro flora of Jaffna leaf on to that from Meenampalayam,
the same desirable flavour could be obtained.

The Director of the Imperial Agricultural Research Institute
was of the opinion that the differences in the micro flora were of
little moment though there were differences in the types of
colonies as obtained from cultures from the two types of tobacco
and that the micro-organisms were purely casual, having nothing
to do with quality in the two types of leaves. .

Samp.es of tobaccos from Jaffna were obtained by the
courtesy of the Tobacco Officer, Ceylon and Meenampalayam leaf
from the local market and from Palghat which is a distributing
centre for such leaf. Details were collected of the methoa of
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curing in Jaffna and as used locally and the investigation was
started on the samples of leat obtained.

The results of the investigation which h
on may be summarized as follows -—

. r 2
(i) The curing processes at the two con

16 ntres of production
are rather different, that used ag Jaffna i

rat , sed ¢ g include §
subje -tion to treatment with g coomn B0 o

routon smoke from burning coconut husk
and palmyra loaves in a smoking hut while that at Meenam-

alayam includes a prolonged bulkj ) ith i
gv s e); ' prolonged bulking and treatment with jaggery
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ave been roported

'(ii) The. two types of tobacco leaf resemble each other
olosely in physical appearance, though. the Jaffna, leaf has a much
less pungent aroma than the Meenampalayam leaf

(iif) Chewing tests by experieaced tobacceg . hewi .

' : ddicts
revealed the fact that Jaffna tobacco was v. 0 chewing a
er
to Meenampalayam., ery mild as compared
~ (iv) Chemical analysis showed that Jaffna leaf had a low
nicotine content when compared to Meenampalayam leaf while all
other chemical constituents wero nearly alike, :

(v) Becteriological analysis of the micro-o .

i : -organisms pre-
sent rovealed that inboth cases the organisms presergxt wore \?ery
similar and were "*!1 casual organisms which coyld not be expected
to take any part in the curing processes, but, probably occurred
on the cured leal as o rosult of ¢Xposure during the carin
p:ocesses. g

(vi) The results pointed to the fact that the Jaffna and
Meenamwpalayam tobacco were different varioties of the species
Nicotinua tabacum. The two varicties being differentiatod by
their nicotinre contents and that the pref.

. erence for Jaffna tobacco
was a regional prefercnce for addicts in Travancore and (ochin
for a milder tobacco.

The question of the differencesin tho methods of curin
the effect of soil and climate on the quality of the
tobacco was under further investigation. Both $ypes of tobaccos
were grown at Coimbatore unde: identical coilditions in small
field plots. Both the types of tobaceo came up satisfactorily and
the leaf was harvested and cured according to the metbod
followed at Meenampalayam. The analysis of these oured
tobaccos is in progress. Plots have been laid out for the next
geason for growing the tobaccos again during the next season, for
curing both types by both processes, i.c., that used in Jaffna and
that at Mecnampalayam and further rosults of analysis will be
reported on in due course. -

i.1ochemical study of the changes taking place during the growth
of tobacco as uffecting quality.- -A continuation of the study reported
on above was conducted on the plots of tohacco grown at Coim-
batore on threc varieties of tobacco, i.e., Jaffna, Moenampalayam
and Virginia. Seeds were sown on well-prepared seed beds,
and the plints transplanted out on six plots which had been

g and
two types of
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previously growing pastures in the animal nutrition buildings.
Seasonal conditions were generally satisfactory and all the three
varieties made good growth. Samples of leaf were driwn at
fortnightly inté§vals for a chemical study. The plants in all the
plots were treat@d separately, one set being ‘ topped ’, i.e., inflore-
scence removed hud the other aliowed to flower freely. Topping
of Virginia tobacco is an usual procedure in the tobacco-growing
areas of Guntur and Godavari districts.

The results of analysis of the fresh leaf as picked at fort-
nightly intervals may be stated in brief as follows :—

(i) Topping brings about an increase in the nicotine
content of the leaf, the effect being very marked.

(ii) Jaffna tobacco grown under conditions at Coimbatore
gave a uriformly higher nicotine content than that of Meenam-
palayam tobacco at most stages of growth, a result which is
entirely different from that obtained from the comparative
analysis of cured leaf grown at Jaffna and Meenampaleyam.

Fudther studies are in progress and will be reported on when
completed.

Animal nutrition— Feeding standards for working bullocks.—The
experiments which have been in progress at all the Agricultural
Research Stations of the department were continued at some of
the stations where the results of the last year were doubtful, i.e.,
at Hagari, Tindivanam and Nandyal. At all these stations the
data were examined : .nd it was seen that in all cases the roughage
fed was in-ufficient for the large-sized aniwals under experiment
there. The results received during the year showed that at
Hagari the revis:d rations supplying sufficient roughage at 25 lb.
per day were suitable when used in conjunction with the slab
system of rations for concentratés. The work animals maintained
their condition and weight. N

At Tindivanam the anim:ls were reported to have lost
condition as reported on by the Superintendent, but calculated
live weights from linear measurements did not shw any such
condition.

The new trial was only started on lst March 1942 at
Nandyal and results are awaitoed,

Microbiology— Micro-binlogical population of black soils.—The
work on the micro-binlogy of the black soils of Madras Deccan
hofore :.nd after the introduction of irrigation was continued.
Previous work had shown that the soils under dry conditions had
a very poor population of micro-organisms when compared with
the other arable soils and also black soils of other parts of the
Province. Such a condition, it has been already pointed out, was
correlated with a low organic matter status. Duwring the year
under report, the micro-biological study of the same soils after one
geason of irrigation was completed. The results are interesting ;
and showed that in the soils taken from the Agricultural Research

1
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Station, Siruguppa, bofore agd after irrigation, there was
marked increase in the total bacteria per gramme of

that the nitrate formers had improved consldemb’v

a
soil, and
in nummbers.
nd cultivation
pr§ve the organie
had becn considerably
ounts of micro-organisms and a

The organic matter status is still
proved, and samples of soil drawn

: and cultivation with application of
organic manures arc under analysis and results ave awaited with

interest. The table below gives details of micro-biological analysis

of the four soil types deawn fron typical arcas at the Agricultural
Research Station, Siruguppa :—

These results showed that as a result of irrigation
of the lands with applications of manure to im
matter status the micro-biological activity
improved as seen by higher ¢
better capacity for nitrification.
low and needs to be further i
after two seasons of irrigation

TabLy,

Totl counts of Bactoria Nitrto formers | er

. per ge.mme of goil. sram- e of goil.
Soil sample from Tt —
B'ock number. Pl‘O-.ll‘I‘lgu- Post-irri- Pro-iiriga-  Post-irri-
tion. nation. cation, ration.
Block No. 3 .. 694,000 3,350,000 Trace, 100
Block No. 5 . 656,000 3,750,000 ’s 1,000
Block No. 7 1,2¢9,000 3,640,000 " 1’000
Block No. 8 ‘

ATLOO0 4 590,000 1,000

These results read along with thoge presented in the Annual
Report of the Agricultural Research Station, Siruguppa, for
1941-42, for the movement of salts in the sojl profie show that
irrigation has had a heneficial effcet on the fertility status of the
soils in pot orly washing dovin the valts in the I;roﬁ]e but alsc
improving the micro-biologic I population of the soils and  thus
making for a better ,fertility status of the soils which have been

for lo.ng ages {mder a regimen of dry conditions ag a result of
the arid conditions prevalent in the tract,

Malé chemistry—(a) Commeircial scale production of malt food.—
The process developed in this labo atory for the malting of cholam
for the manufacture of a malt food, to replace the malted foods
made out of barley now being imported from abroad was
developed on a semi-¢ mmercial scale since the lust year, The
report of this section for the year 1940-4] gives details of the
pilot plant set up for the purposc. The difficulties encountered
and how they weie overcome has been deseribod jn that report.

The pilot plant continued in operation till about the end of March
1942.

Governmeni. ordered that a large-scale plant be designed
and erected for the manufacture of cholam malt food capable of
producing about 36,000 lb. malt food per annum. Detailed
estimates were submitted and the scheme was s.nctioned in
December 1941 when work wus started at onee, and the l.rge-
scale plant was erected and in working on the 1st April 1042,

*
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-seale plant was designed to obviate all the defects
of theT ;;foia;%;d’o. TI})IB large-scale plant consisted in units fg;‘ll(l)
steeping, (ii) couching, (iv) ‘roasirlfllg, (v) polishing, (vi) grln-l b%a’
(vii) sieving and (viii) packing. Since no machirery Was.av’?,l a °
for importing from abroad, all the units were designed in consu
tation with the Research Engineer and built locally. The steeping
units ¢ msisted of nine vats of galvanized iron, with arrangements
for blowing air, with outlets for the steaped grains. The couchlx)ng
units were the most difficult to desgn and construct, ] us
recourse had to be made for purchasing ¢ Carrier air cond.tioning
units from Messrs. Volkart Bros.. Madras. The roasters were
locally built in the workshops of the Research Engineer as were
the sieving units. The grinding machines were .bullt to on:lr
specifications by Messrs. P. S. G. & Sons, ?ndustnals, Lmlée )
Coimbatore. The packing units were also built by the same rn;
from a pattern used by Messrs. T. Stanos & Co., Limited, &
their United Coffee Works, Coimbatore.

i : i tain 100 1b. of grains
The steeping vats were designed to conta ‘
each, and weIEe fitted with devices for drawing oub the st2eped
gra-ir;s air inlets for blowing in air periodically from a blower and
water—;supplv from the water mains. Nine such units were
installzd.

The couching chambers were built of tubular bricks‘to
equalize temperature at all times of the year and were fitted with
tho carrier air conditioning units to keep the temperature roupd
about 66°-70° F all day and night. Each chamber was ﬁtteq.:l with
wocden racks to hold anything up to 1,000 1b. of grain for
germination.

The roasters were built to have a capacity of 70 l}). each
and consisted of a circular iron pan with a centrifugal stirrer of
steol blades and heated by & charcoal furnace. Four such units
were installed.

The polishing mills designed and built by the Research
Engineer consisted of a heavy plate ?f iron rotating al.)long a
ver.ical axis ins'de a steal chamber l{ne('i Wlth' emery a ’ras(;ve.
The malted grains when put into the polishing mill were fo]xI ced on
to the sides of the emery lined side wall.s and a.lllthe husks were
removed by this process. Three such units were installed.

ind’ as done by a grinding mill with a s.teel cone. with
groovgr‘;grrli%ng against a,n};thgz.: inverted cone. This was bullt.i by
Messrs. P. S. G. & Sons Industrials. S%ev‘mg was done b); a sieve
built by the Research Engineer, consisting of a base p a,t,(; with |
100 mesh gauge, on which four beaters of leather were oirou ating
in an hor zontal direction, run by gearing from a vert.cal shaft.
Four such units were built and installed.

i ' izing the ocon-

The packing process adopted was vacuumizing
tainors andIt)hen passing in carbon dioxide gas to fill up the spaces
in the bottles packed with the malt food- The vacuum's.ng

4
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removes all the air prosent and the carbon dioxide being an inert
gas filling up spaces « ccupied by the interspac s in the mo fuvud
prevents spoilage. Ti.e plant requr d for this process consist“d’
of a pressure chamber ev.acua ed by a comprescor w()l-];{n(r kivn
reverse and reimoving all the air and g supply of carbon dio;idé
supplied from a cylinder «f the comjiressed gas.

makes a vacuum a:d this is filled up by the car
This unit was built by Messrs. P. 8. ¢ &
Coimbatore. S

The compressor
bon dioxide gas.
Sons Industrials,

The plant was instailed and i ;
anb ¢ and n worl ¥ oy e
April 1942 and the mals fact vorking condition carly in
Tf}l Busin~ Ml ) P lectoly came o operation from thon.
© businoss Manager was appointed on st June 1942 and the
factox/‘cy has been in partial operation since that time till time of
report.

(b) Research work on the process for malki,
Duaring th“ operation of the pilot, plant g)r makin)g;g<>;,L;:1]f»i]:50(f)':)l'.)d
the question of tho diastatic activity of the malt food produt"(‘d
was under investigation, with a v.ew to meet the needs of t‘}/u\
Defence Department reg viding the diastatie retivity (»;" tho fn()(i
8> produced. Tho specific wions for a ‘malt’ as p]‘eq(}rib(}(i by the
Defence. Department were for a malt of din‘st‘;nti(' -;,ct?;vit
of _25." lintner. The malt food produced af Coim'b:u,olre‘halu)r’l
activity of only 4° 8° lintner, whi:h were no anything lik ('hat
was required by th: Defence Department, & e waat
Work was carried out on the rea i ‘

ch.olam for its diastatic activity. J*]xgl(:iifx(izethil; l((,)‘“; )\:a,l‘uc of
tries has shown that in South Africa Lazar working w;(t,; 1({.'1:%:
corn (Sorghum cafforum) as reported in the Jou,;nnl l S’(L t/
Afncan Chemical Institute (1938, Volume 21 pages l2"; (;;fo‘ Oﬁ L
diastatic activity of Kalffir corn, a closely ’rclamtoa ;-—-'H)L ’LO
chol'a.m was b:tween 0-8°L. Studies on cholam a('ul;) y]10
available wer: conducted and it was seon that ('Vex: wo-fﬁi
prolonged couching period of 12 days the diastatic a-tli ity
reached maximum of 20'4° on the twelf], day and f(‘l],th .r(;,. F, f-
On roasting the malied grains, the value fol] to 4"—/8" LL 'itri:ls;
with wheat, barley and rice were also conducted 1;101- ](;w
temperature for a long period of cays. Tt was found that
wheat gave very high values of a diastatic activiv / of up to
96° L after 9 days. Barley gave values up to 40° I !

The lintner value iz g measure of the capasity of the

enzyme in malt to convert starch into maltose ; the highor the

value the better the capacity to solubilize starol into malt o,

One way of increasing this valus wigh cholam is to attempt to
prolong the period of couching, i.e., by suppressing the mrnliina-
tion by lqwerlng tempera‘ ure during couching. {(z)hol:;ﬁl rains
after steeping were placed in the cold chamber and sa.%nples
drawn every other day for analysis for lintner value. It was
seen that by prolonging th: period of couching under low tem-
peratures th: lintner value rose from 98 on the fourth day t;) a

~
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value of 204° on the eighth day. This was for the grains
reviewed periodically after cach day’s couch and roasted partly
bofore determination of lintner value. Th> process of roasting
was important in determining the lintner value, which dropped
markedly on :light rise of temperature during roasting. One lot
of cholam grain couched for 7 days and then sun dried to 120
per cent moisturs gave a value of 26-2° L.

Ragi grain whon similarly treated for delayed germination,
gave disappointing results, the lintner value only reached 5-3°
after nine days couch. Barley grain unde- the same conditions
gave 11-0° L after 7 days couch,

It is clear that each cereal hs an inherent capacity for
malting as measured by the lintner value after suppressed ger-
mination. With cholam values of 19-23° L can be easily ohtained
but above that there are technical difficulties in the way, ragi can
be made to rea:h a value of 5-6° L. Paddy cannot be forced
beyond 4° L while with wheat very high values can be reached of
53° I, after roasting whichis higher than that for barley (about
40-45° L).

Lintner value of proprietary malt foods.—The lintner values
of malt foods well known in the open market were under further
study. Freliminary analysis showed very low values. Five such
foods were analysed. Tazle below gives details of the diastatic
value obtained in each case :—

Diastatic valuo

Malt food expressed Type of food.
as VL.

No. 1 44 .. Malted milk type.

No. 3 25 . Do.

No. 3 27°2 .. Composite malt-egg type.
No. ¢ . 47-2 .. Composite milk-cocoa-egg

g type.
No. 5 v 19 .. Mal‘ed milk type.
No. 6 . Nil. .. Do.

The malted milk types Nos, 1,2, 5 and 6 had low lintner
values while the composite malt-egg and malt, cocoa and egg type
had very high values (Nos. 3 and 4). Cholam malt food without

.addition of milk resembles the malt-milk type 80 popular as infant

and invalid foods. The preparation of the malt-egg and malt-
cocoa-ege types Nos. 3 and 4 with a high lintner value needs
further laboratory research since the methods of manufacture of
such foods are covered by patents which are strictly guarded and
details not available even to scientific workers. Malt food made
from cholam by the proc-ss developed in this laboratory can thus
be olassified along with malt foods bearing names which are
household words in this country as vregards its diastatio
value,
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Malt extract from cholam.—The preparation of a light
coloured malt extract suitable for blending with shark liver oil
was under investivation. The improved technique developed
gome time ago was tried out on a large laboratory scale by the
daily treatment of material to make a sufficient quantity of malt
extract to be sent as test samples for the approval of the Supply
Department, Foodstuffs Directorate. It was found at the very
start that the preliminary stages of extraction of malt and
treatment for clarification took up too much time, so that
by the time the extract wa: sent in to the vacuum still for
concentration, fermentation began to set in. The process
was thercfore shortened and good samples of concentratel
syrup were obtained during a 12-hour working day. The
whole meal cholam malt was treated with twice its weight
of water at 60°-65° C. L being kept at that temperature
for one hour. The extract was filtered off through fine
muslin cloth, and the filtrate treated with 1| per cent active
carbon and again filtered clear under pressure. This operation
took about 1} hours to complete. The clear filtrate was then
concentrated in vacuo to the consistency of a thick syrup. This

was completed in about 10 hours for roughly 2,000 c.c. of clear
filtrate.

The mixing of malt extract with shark liver oil was done
in batches of 500 c.c. at a time in large beakers with an electric
gtirrer. The thick extract was stirred vigorously and 3 per cent
of shark liver oil run into the stirring mass. Samples were drawn
periodically to study the degree of dispersion of the oil in the malt
extract asan emulsion. The samples drawn were put on to a
microscope slide and a smear made and examined under low power.
It was seen that stirring for one hour resulted in a multi-phase
dispersion of the oil, the oil being in ngbu]es of two or three sizes-
small, medium and large. Further stirring for another hour
resulted in a more uniform size of globules. The cxaot time required
for the stirring has to be determined since it depends on the vis-
cosity of the extract, before a uniform monophase dispersion of
the oil is obtained. A sample of a well-known malt extract and
cod liver oil placed on a micro-slide as a.smear is being used as
gtandard. Work so far has shown that stirring with the new malt
extract for about 2-3 hours is sufficient to ensure a uniform
monophase dispersion of the shark liver oil.

Malt extract semi-commercial scale plant—Trials with the pilo
plant.——'l‘rials with the pilot plant consisting of a vacuum distilling
plant built by Messrs. Andhra Scientific Company of Masulipatnam
with extraction and filtering apparatus devised from laboratory
apparatus available were conducted from the 7th of February
when the vacuum still was installed and steam suction and water
connexions were made. The trials have been in progress daily
from that date, and data has been collected to give an estimate of
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i i 5 itie tract that can
the capacity of the pilot plan?, the quantitics of ex

be oth;ined from a given quantity of cholam malt, and the cost
of production of the madterial.

The process of making malt extract as developed on the
laboratory scale and tried out on the semi-commercial pilot plant
scale appears to be full of promise of success for production on
a full factory scale for placing on the market for sale to the

general public.

Modifications in the process as tried out by pilot plant—Stage 1.—
The extraction of malt (green, coarse and fine malt)- by maceration
in & vessel heated to 60° by steam was satisfactory, even
with large quantitics of material going up to 12 1b. at a time
of raw material. The process of ordinary filtration with funnels
and through muslin was found to be too slow.

Tn dealing]with the large quantities of filtrate, as was found
necessary with the pilot plant and anytl.nng up to 18,000 cec. per
day, this method of filtering through muslin was found to be unsuit-
able. Recourse had to “be made to the use of a centr!fuge,
and it was found that a power-driven sugar f:entr}fuge w1bh. a
oloth lining for the wire basket was very efficient in separating
out & semi-surbid liquid in large quantities at a Tapid rate. The
gugar centrifuge could deal with 20,000—-—30,00(? ce. pf hgulfi,
removing the solid and colloidal matter from a semi-turbid liquid
in the course of one hour.

Stage 2.—The adding of 3 per cent active carbon to the
turbid filtrate was changed to filtering off the turbid liquid on a
bed of active carbon in suction filters. The .forn}er _method was
slow in action, while the filtration of the turbid liquid from the
centrifuge in stage 1 on a bed of active carbon on a vacuum filter
was much more rapid aund yielded a clear filtrate, and it was
posg'\b]e to treat 20,000 ce. of filtrate In about half as much time
ag in the former method. Large-scale copper filters have been
designed to deal with large-scale filtration.

Stage 3.—The vacuum still which deals w@th the final clear
fltrate from stage 2 was limited by a stated o.apaclty of one gallon,
i.e., 4,500 cc. but with a really effective capacity of about 3,000 co.
I;er’ charge, any charge above that resfulted_ in fr.othmg over into
the receiver and loss of ma,terml. during distillation z_md lowering
of capacity. The vacuum still had to be continuously fed
with batches of material of about 3,000 cc. of _ﬁltrate at a
time during the 8 hours of operation to give maxlmuin output

of 2 1/2-3 1b. malt extract per day.

. . . . "
dified vacuum still has been designed and is being bui

b 'ﬁu:n lge;e:rch Engineer with a total capacity of about 36!000 cc.
ag\d an effective capacity of 14,000 cc. per charge and this type
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of still will be the one to be used as it i

‘ ] as a unit in the fact scale .
duction proposed. One unit of this new S&”a?\vog)ézc\&‘t (E)ro
produce about 8-10 1b. malt extract per day i pocted to

. Téli cal,opamty of the pilot plant for making malt extract was
ound to be about 3 1b. extract per day and the percentage , f
extraction from coarse malt meal 25 per cent. The cost of - ti 0

tion of malt extract with ut shark liver oil added w/ k b ab nat
Rs. 2 per Ib. without packing. orked to ab it

Proposals were submitted for the e i
plant fgr the .ma.king of malt extract sfz(t)’i::)ilfli?a}(lllnv(taf]iltt}10f; E'Lollarge-sca]e
sha,rk' liver oil from the Shark Liver Oil FFacto a,t“lh'l oy
2an1()3t19n was rece.ived for the same and work ig 13’1 aeti:(t)Z}llk: A
0 begin production at an early date., Most of the pla ,t;P?(Ib*I:eSS
supplied by _Messrs‘ Andhra Scientific Company MI'), 1n i l:\ e
and at th_e b1me of report the bulk of the plant ha’\ b( on lpd-tn_um,
an‘d is being installed. ? boon recoived

The full-scale production is expec ¢
of maltz extre.wt v'vith shark liver cI))iI,Ltfv(iltg) l&g:;u(}:)tnsu 1'5’“00 pe
sha:rk llV?I’. oil, will have about 200 LU. vitami ¢ llllxb}lre E)f
D e amin A and  vitamin
The following table gives details of the chemic:
of malt extracts as made at Coimbatore and v
market of different brands which have been Z;S

M composition
available on the
ven as commercial

samples 1-4.
e Malt extract.
Coimbatore- Cunlmorc_l;r_(;A_“m——_ﬁ-_—— rolal O ]
! mmercial - Commerejal ™
Heads of analysis. I?Isnnple sample Pk a Commerel}
\ o. L. No., 2 ‘{np N sample
No. 2. No. 8, No- 4-
PER CENT. PER CENT PER OEN
. . . T. PER CEN- v :
Specific gravity . 1-396 1:305 1:498 ) 1-;::N T o
Total redusing sugars 65-34 7422 62 59 : . o
(as maltose). B 6332 6180
Crude protein .. 446 326 518
Diastatic activity .. 6:9° I, 96" L 10 0‘ ‘ o
‘e 05° L, 20 0,

It may be mentioned that co i
_ mmercial samplos No«
4 are n{la,de abroad, while No. 3 was mado i?l [ndi(;' 11&121 atllld
cornlrlru?rcml samp}es were dark in colour and with m ('uraml\el
smell in them, while t,bat made at Coimbatore was Ii rht,(c Il (1
sweet to taste and without any trace of caramel Bt colonrod,

) P. VENKATA RAMIAH
rovernment Aqgriculturg] Clzcr;zist,

Covmbatore,
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DETAILED ADMINISTRATION. REPORT OF THE
GOVERNMENT MYCOLOGIST FOR THE YEAR 1941-42.

I was in charge of the Mycological section and the Microtome
section throughout the year.

The activities of the section are -classified and reported on
under the following heads :—
I.—Mycological research.
I1.—Virus disease research.
III.—Advisory work.
1V.—Quarantine service and legislative measures.
V.—Propaganda.
¢ VI.—Teachiung.
VI1I.—Microtomy.

I.—MYCOLOGICAL RESEARCH.

1. Rice—* Blast ’—Piricularia oryzae—Studies on varietal resis-
tance.—Sixty-nine cultures of paddy kindly supplied by the Paddy
Specialist were tested for their relative resistance to Piricularia
under field condition in the Central Farm at Coimbatore, The
cultures test3d belong to the following classes :—

Selections from crosses of Co, 4 X Adt. 10 .. e 29

Selections from crosses of G.E.B. 24 X Adt. 10 .. 31
Selections from Chingleput sirumani .. . ... 4
Selection from Salem Pudupatti samba .. ..

Other strains (Co. 4, G.E.B. 24, Adt. 10, Ad¢. 11) .. 4

The planting was done about the middle of September. Piri-
cularia infection was noticed in the Adt. 10 outskirts and in a few
of the experimental plots during the first week of October.
Though secondary infection was observed in all the plots up to
the end of December, the spread of infection was not up to the
usual standard. Artificial infection by spraying conidial suspen-
sions in water on the outskirts was resorted to during the last
weok of December. This method yielded a considerable number
of infected plants in all the varieties under trial thus making it
possible to evaluate their resistance to Piricularia infection.

The amount of leaf, node and neck infection was recorded for
all the cultures under trial. The following tabular statement gives

ihe percentage of infection based on neck attack :—
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TABLE L[ —S8tatement showing the percentage of infection in sixty-nine
cultures of paddy.

Serial Paddy Specialist’s Percentage Serial Paddy Specialist's Percentage

- culture of neck num-
nt;lel;l nul:nber. infection. bler. n(ilgltll)l:: i%‘t:éi:etcign.
5y ) 3) o) o) (3)
1 Co. 4 147 36 4049 39-3
9 4005 249 37 4051 39-3
3 3994 266 38 4047 399
4 3980 261 39 1048 39+
5 4072 278 40 G.E.B. 24 400
6 3843 284 41 P. Samba 405
7 3988 29-4 42 3942 40°5
8 4008 29-9 43 4035 426
9 3959 300 44 4013 42-7
10 3911 305 45 4050 436
11 3982 309 46 3842 438
12 3993 30-9 47 3802 443
13 3989 311 48 4070 459
14 3990 313 49 3015 453
15 3805 314 50 3832 466
16 3937 317 - 51 3835 467
17 3850 33-2 32 5355 468
19 4054 340 54 4031 474
20 3967 343 55 3866 475
21 5377 344 56 3839 417
22 3969 345 57 4033 483
23 3992 350 8 5320 186
24 3882 35°1 59 3840 87
25 3991 354 60 3913 f( .
26 3906 355 61 3931 4".3
27 4065 358 62 1059 19-6
28 3975 62 63 3910 50-3
29 4067 36-2 64 3862 50-6
30 3998 364 65 5337 i
31 3941 367 66 397 e
39 3383 370 67 3014 P
33 3938 371 68 3841 (.5,'1’
31 Adb. 11 37-9 69 Adt. 10 164
35 3953 35°9

It will be seen from this statement that all tho selectiong
except Co. 4 show infeution ranging from 25 to 75 per cent indicat-
ing their susceptibility. Even Co. 4 a highly resistang variot
under normal cultural conditions shows about 15 per cent infe ctio r?’
The high degree of infection in all the varieties is attributable to the
artificial infection carried out during the last week ‘of December.

Cross inoculations.— Piricularia oryz1ie was found to infect
wounded and unwounded leaves of Digitaria marginata. The
isolation from the latter was also found to infect leaves of paddy
scedlings.

2. Comparatwve studies of four isolations of Piricularia _species
Jrom four different hosts.—Comparative growth of four isolations of
Piriculatia, viz., P. oryzae, P. setariae, and Piriculatia spocies from
ragi and Digitaria marginuta, respectively, were studied on seven
agar media. The details regarding the nature of each medium
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and the mean growth obtained in each are given in the following
tabular statement :—

TapLe II.—Average linear growth of four species of Piricularia at

the end of nine days. ‘
- Ragi Tenai Digitaria
Media Pf’(iir(iiy Pi?iz} Piri- Pirl-
) cularia. cularia. cularia. cularia.
¢ MM. MM. MM. MM,
Oat meal agar .. . 308 300 31-26 338 \
French bean agar .. .. 2715 30-0 2875 29-3
Paddy decoction agar .. 27-6 26-8 27-5 27-8
Tenai decoction agar .. 29:75 308 31-3 331
Ragi decoction agar .. 276 320 30-0 316
Richard’s agar e .. 2875 240 266 185
Brown'’s agar .. .. 250 22-3 250 20-0

It will be seen from the growth obtained that oatmeal agar is
the most favourable medium and Brown’s the least favourable
for the growth of the fungus. 4

Paddy ¢ foot-rot *—Fusarium moniliforme— Fungicidal trials,.—
To test the fungicidal value of the three mercury compounds
received from Prof. T. R. Seshadri of Andhra University, experi-
ments were started in the Central Farm. A fungicide known as
N.G. 3399/9N supplied by the Imperial Chemical Industries and
claimed to be non-poisonous, formalin-charcoal dust and the
standard ceresan dry-dressing were also included in these trials.
The experiments were laid out in the middle of August with
eighteen treatments each repeated four times and arranged in ran--
domized blocks. Gobikar, a strain of paddy, highly susceptible to
‘foot-rot’ (Fusarium moniliforme var. majus) was used for the
trials. The seeds were first treated with spore suspensions of
the causal organism air-dried and then the individual treatments
applied. Equal quantities of seeds were sown in randomized
plots roplicated four times, Periodical observations were taken
twice a week from the time of sowing for about five weeks when
the experiments were concluded. The following tabular statement
records the results obtained :—

TasLE II1.— Relative efficiency of different sced treatments against
¢ foot-rot °. ‘

Date of sowing—15th August 1941.
Date of final observation—22nd September 1941.

Nature Incidence
Treatments. of 8trength. of
treatments. disease.
PERCENT-
AGE.
A Compound I (mercury urea) .. Dust .. 1gm.perlb. .. .. 52
B P Do. «« Do. .. 0'5gm.perlb. 37
C Compound Il (Succinimide mer- Do. .. 1gm.perlb. .. 39
oury compound).
Do. Do. .. 06 gm. perlb. .. 29
E Do. Do. .. Diluted with French 26
chalk at 1 in 2
parts.
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Nature Iucidence
Treatments. of Strength, of
treatments disease,
PUR OENT-
. Aem,
¥ Compound II (Succinimide mor- Dust .. Diluted with Fien h 46
cury compound). chalk at 1 in §
_ parte.
G Do. Do. .. Diluted with‘ Fiench 37
chalk at 1 in 10
p parts. :
H Do. Do. .. Diluted with French 8-8
: chalk at 1 iy 20
parts.
1 Do. Sterp Diluted 1 in 50 parts &4
(for half = of water.
an hour).
J Do. Do. Diluted 1 in 100 parts 27
of water.
K Do. Do. Diluted 1 in 500 parts 38
of water.
L Do. «Do. Diluted 1 in 5,000 79
parts of water.
M Compound III {(Phthalimide mer- Dust .. 1| gm, per lb. .. 59
cury compound).
N Do. Do. .. 05 gm. per I, 68
O N.G. 3399/9N (Imperial Chemical Do, 1 gm. per Ib. .. . 45
Industries preparation). :
P Formalin charcoal dust .. Do. 15 gin. per lb, .o 357
Q Cercsan .. . .o .. Do, I gu. per lb. ., .. 1-8
R Control .. .. .. .. .. 375
Critical differense—3-68. '

The resulis were statistically analy
ment for the efficacy of the vario
below :—

sed. Tho order of arrange-
us treatments are given

| — ———
QEJDBGKCOEAI”MHNII,PR

The following conclusiong may be drawn from the nalvsi
the results obtained :— analysis of

(1) Ceresan is found to be the most effective,

(2) Succinimide mercury compound is as effective as cor
both as a dry-dressing except when diluted to 1 in 20 anglzgaz
steep except in a dilution of 1 in 5,000,

(3) All the treatments exce
to control the disease.

(4) There is no significant differenc
charcoal dust treatment and the control,

(5) The control shows the heaviest infection,

Pt formalin-charcoal dugt are able

e betwecen the formalin-

3. Helminthosporiose of  cereals— Paddy.
oryzae—Physiological studics—Growth in relation
portum oryzic Was grown in Waksman’s go
values ranging from 6'18 to 8:50. After ten 4

~Helminthosporium
to pH. Helminthos-
lution having pH
ays the weights of

~
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ia] mats were determined to find out the optimum
;lg ?(fg txllllg’ (zg(l)a;vth of the fungus. The results sh.owed that the
best growth-was obtained at 7-61 and the least .a.t 8:50. o
3 metabolism of H elminthosporium _oryzae.—The
funguév vt'tgggzﬁltured in a basic medium to which different s%ul(;es
of nitrogen were added. The basic medium selected }v:as dq, 8-
man’s agar without peptone. Nl.trogen was adde_d to this me \3um
in the form of peptone, asparagin, potassium nitrate, potz}s:mi)n
nitrite or ammonium sulphate. The results of the experimen (;x
showed that good growth was obtfa.lned in ppptone, aspardgin an
potassium njtrate, poor growth in ammonium sulphate and ng
growth in potassium nitrite. Measurements of spores produge
with various sources of nitrogen were also taken. The following
table gives average daily rate of linear growth of the colony and

the spore measurements :—

TasLe IV.—Linear rate of growth and spore size of Helminthos-
porium oryzae in media with different sources of nitrogen.

Linear 8pore size and septation.
Sourcoe of nitrogen. ;:g:'?l‘: Mean Mean Mean number -
per day. length, width. of septa,
MM, U. u. .
Peptone .e .. .. 713 90-11 1591 718
Asparagin . . . 811 78-31 15-69 574
Potassium nitrate .. ve 575 83-48 15-35 786
Do.  uitrite ‘e .. No growth,
Ammonium sulphate - .. 261 74:24 15-64 566

It will be scen from the statement given that the rate of growth
is in the order of peptone, asparagin, potassium nitrate” and
ammonium sulphate while spore length is in the order of peptone,
potassium nitrate, asparagin and ammonium sulphate.

Perceniage of soil moisture in relation to the incidence of primary
infection.—Seeds were sown in pots containing soil adjusted to 30
per cent, 50 per cent and 70 per cent of misture to weight qf dry
soil. The pots coataining the lowest per?entage of moisture
showed the highest amount of seedling infection, the 50 per cent
moisture series showing less and the 70 per cent series the least

amount of infeotion.

of steeping in alcoholic meycuric .chloride solution on the
incigff:: of yirzrn@rgg]/ infection.—'—Steeping the seed_s in 0°1 per ceunt
solution did not control the disease to any a.a,ppreclable extept. To
obviate the possibility of tiny bubbles of air trapped outside and
ingide the glumes thus preventing complete contact with the
fung.cide, steepirg under rdduced pressure was .trled and found
successful, the dégres of freedom from disease rising (o 75 per cent
against the 20 per ce..s obtai.ned for the steeping under rormal
atmospheric pressur.. Steeping under reduoec} pressure .for 10
minutes duration gave better results than steeping for 5 minutes.
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Control by seed treatment with ceresan.—To find out whether seed
treatment with ceresan at the rate of 1 gram per pound of seed
can cont ol infection pr.-sent in apparently diseased seed material
treated and untreat-d diseased graing were sown separatel iI;
agar plates. Thero was 15 to 20 por cent of disease in 1he trezted
series, while the controls gave 80 per cent infection. 1In another
sex:ies the tr‘eatcd and unt-eated seeds were covered with soil after
Leing sown in agar plates. In this ser es the ceresan treatea sceds
gave only 8 per cent diseas, while the control showed ‘30 )er‘ cent
infection. Though there was a certain amount of infe(:tioln inlthe
treated series, the infection appeared 6 to 7 days later than in the
controls thus showing that the fungicide sticking to the glumes
inhibits the growth of th» fungus for about a week. ©
tim s for the s:cdlings to develop and escape prim
during the most vulnerable period of their growth.

Source of infection in infected grains.—To find out whether
viable mycelium is present in the glumes as well as jn the kernel
apparently .nfected grains were selected and treated with 0-1 :1:
cent alcoholic mercuric chl rile for 10 minutes under reduclg)ed
pressure and th .n washed in sterilized water. The glumes and
!&emels wer. separated under aseptical conditions and then plated
In . agar media. 'The results showed that the fungus colonio‘s
mvaribly developed round the kernels, while the glumes showeﬁ
colonies only raiely. This suggests that ths infected kernel is a
more poten:. source of infection than the glumes, Furiher work ig
in progress.

Varietal resistance in relation to period of plantin —

varieties Nos, 1 to 12 were planted fronilr zj\ugusg u,Tg‘sh;iﬁg;
and the incidence of disease in each wasg recorded up to tﬁne 11

of the harvest. Of the twelve varieties, Mtu. 10, 11. 12 7 u.nl(;n::
showed mild infection, whils M. 2, 5, 1 and 4 showed shight]
h.ea.vier infection while Mtu. 3. 6 and 9 showed the heaviest i%)fe y
tion. All the varieties showed the heaviest infection in the Au u(s);,
planted crop and there was a gradual reduction in subseql%ent
monthly plantings. August whioh is the usial planting season in

Coimbatore coincides with the plantin iod
for high infection. P g period most favourable

This allows
ary infection

4. Ragi blast—Piricularia sp.—Varietal vesistance in relut
time of sowing. --Eightecn varisties of ragi ranging ﬁlﬁﬁﬁ‘fgotg
from 105 to 135 days were under field trial, Sowing of nurseries
was so timed that transplanting was carried out in July, August
and September. Al the plots were under observation till the tgime
of harvest in October, November and December, rospectivel
Tho_ugh leaf infection was found to be present in all the v&rietigs.
. during the nursery stage, it was found to decline and finally dis-

appear in the transplanted crop. Bar and neck infection was, how-
ever, found to develop dur ng the heading stage. The J uly-pl’anted
crop harvested in October escaped infection while the August ang
September plantings harvested in Novomber and Decembe,
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showed infection ranging from 03 to 35°2 in the former and 235
0 71-9 in the laiter. 'These results therefore showed that none of
the varieties tried was immune but September was the most
unfavourable month for planting and July the most fz?,vourable.
Further observations also showed that the heavy infection peri_od
coincided with high atmospheric humidity during the heading
Stage.Direct control methods.—Spraying bordeaux mixture or dust-
ing with sulphur at the earing time did not control the disease to
sciable extent.
an.y;fa,%lvser;;};ab blasi—Piricularia  setariae—Varietal  resistance
trials —Fourteen strains of tenai kindly supplied by the Millets
Specialist were sown under field condition t> ascertain the relative
incidence of natural infection in them. Leaf infection was observed
when the plants were about three weeks old. Ear infection
was absent. The incidence of leaf infection was recorded through-
out the duration of the crop and was found to range from 0'4 to
156°8 per cent for the varieties under trial. Though none of them -
was completely free, S. 1 1353 was the most resistant with only
04 per cent against 15'8 in the most susceptible variety, S.I 2971,

Inoculations.—Artificial inoculations with spore suspensions
of Piriculara on three-week-old tenar seedlings showed infection
in all the fourteen varieties.

6. Areca palm —Mahali Phytophthora arecae—Field experiments
wn South Kanara for comtro! of Mahali.—The experiments for the
control of Mahali of are canuts were repeated with a few modifica-
tions at Mundaje in South Kanara. Resin which was consistently
found to be less effective than other adhesives especially in oom-
bination With 1 per cent bordeaux mixture was dropped out. As
the rainfall at Mundaje is heavier than in the coastal areas of South
Kanara, it was also decided to ascertain whether three sprays
would vield better results than two sprays. Two gardens were
selected for the experiments. For want of sufficient natural infec-
tion, one of the gardens was abandoned during the progress of the
experiments. In the other where there was widespread infection,
the results were recorded and statistically analysed.

TaBLE V.—Results of field experiments at Mundaje (South
Kanara) on the oontrol of Mahali of area palm.

S % BASE BYHE 5
a= Ek g‘ gé o/
Mixture and adhesive used: 4 Eé‘ £§ o o g - g%
®S B %S a B
§Teg gEek T §2
;:'3.883‘ $.83n g.gi'% E.E'.
PER PER PER
CENT. CENT. CENT
A Bordeaux mixture casein 2 2 2.7
at 2 Ib. per 100 gatlons.
B Do. 1 2 5-81
C Do. 1 1 4-92
D Do. 1 1 1 T8¢
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e ATE EF
i . W o w @
ixture and adhesive used, S28 . <3 PEL 32
BSo% wf ¥ 285, 23
stgt SELS gFpd g5
B EH 2254 2855 EE
PAR PRR 3
CENT, CBNT, 3’::‘.
E Bordeaux mixture with 3 2 1
niger oil at 80 oz. per =
100 gallons.
G Do. 1 1 1732
H Do. 1 1 1 504
I Bordeaux mixture with- 2 2 093
out adhesive. o
J Do. 1 2 ‘.79
K Do. 1 1 .. 3.87
L Do. 1 1 1 957
M Conirol No spraying 3569

Dates of first spraying—1st and 2nd June 1941,

Dates of second spraying—14th and 19tk July 1941,
Dates of third spraying-—1st to 3rd August lbél.

The order of merit of different treatments is ag follows ;—

| |
[AKEJCBFHDLIG

The following conclusions were drawn from t

! 1
M.
; h is-
tical analysis of the data collected :—. © results of statis

(1) The control showed the heaviest infection,

(2) All sprays were not significantly difterent f;
another except 1 per cent oil bordeaux mixture, from one
(3) The results of two 8Prays were not significantly dj

ifferent

from those of three sprays; hence two sprays are enoughyto g)(:trol
the disease.

(4) Spraying with 1 per cent bordesux mixture was as
a8 the 2 per cent mixture.

(5) Plain bordeaux mixture w
from those mixtures with adhesive
difference.

The above results confirm the results obtaing

1940-41 about the unassailable position of plaj i
b ® P plain bordeay: )
and that adhesives of any kind are not required for‘;;’lf:a::‘il:e

control of the disease even under conditions of heavy rainfall.

good

3 not significantly different
s falling within the critical

d in 1937-35 and

species from breadfruit.—Sporulation of th
french bean and maize meal agars was studied.

In Quaker oats agar, it produced mostly chl i
about thres or four days. Sporangia were fo)t,md t::n l})’g o:’g:;esfex‘:
and appeared later than the chlamydoapores,
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i t to be formed
french bean agar, sporangia were the ﬁrs
and irfnabout three gays they were found in large r_mmbez:s.
Chlamydospores wer: produced later than the sporangia and in
bers.
fower ?r?rl?laize meal agar sporangia and chla.mydospo?es appear at
about the same time the chlamydospores predominating; the
sporangia, however, are more numerous than in Quaker oats agar
than in french bean agar. . . .
but leﬁle sporulation of the fungus was also studied in Petri’s
mineral solution, in pea broth and in distilled watgr. The fungus
was found to produce sporangia in large numbers in all the three
iquid media. .
i Measurements of the sporangia formed in Frenqh bean .and
Quaker oats agars and Petri’s mineral solution and in distilled
water were taken. The following table gives the summary of
meggurements of 200 sporangia taken from each of these media :—

TABLE VI.—Measurements of sporangia of Phyiophthora on
bread fruit.

Medium used. Length. Width. Ratio

Mean. Mode. Range. Mean: Mode:  Range,

ar .. 329 3325 22:75 252 22-8 175 1-31
Quaker oats ag 20 33.25

ire meal agar .. 33-82 3515 22:22 2576 2590 185 1-31
Maixe ¢ 46-25 33-3
French bean agar .. 34:96 3240 252 26-17 252 180 1-34
46°8 360
Petri’s mineral solu- 26:12 2625 176 21:32 1925 140 1-22
tion . .. 350 2975
Distilled water .. 2366 940 17.5 1887 175 140 125
2976 2626

Oogonia with amphigynous autherida were found in single
strain cultures on waite meal agar as carly as 13 days from the
date of inoculation.

Comparative growth at critical temperature 325 °C (32~33° C) —
As the Phytophthora species frombread fruit was killed at 35° C,
the growth of this fungus wds compared with the growths of P.
palmwwora from palmyra and citrus. P. arecae, P. meadii and
Phytophthora species from Spondias and Clerodendron._ The follow-
ing table gives the average diameter of the colonies in maize
meal agar at 32-33° C after four days.

TasrLe VII-Colony diameter of Phytophthora species at 32-33° C
after four days growth on maize meal agar.
Serial number and Aveeage diameter of

: Remarks,
name of fungus. colonies. .

Cm.
1 Phytophthora palmivora - .67
2 P. sp. (on Clerodendron) .. .. 54
3 P. sp. (on Spondias) .. .. 53
4 P. arecae - .. - . 51
&5 P. meadii . . e - 36
6 P. pulmivora (on Citras nobilis) .. 28
7P.

sp. (on bread fruit) No appreciable growth. Not killed,
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Though Phytophthora sp. from breadfruit w )
i as not killed at
:ﬁ“ tefl perature, there Wwas no apyreciable growth whill(:al in1 all
) otders bt_zlongmg to the palmivorg group the growth was
lmarke L. This suggests that the breadfruit Phytophthora has a
ower limiting temperature for growth than other memb [ th
palbmivora group which fail to grow only at 380 ( mbers of the

(6) Phytophthora species fron ; ' ; i
Phytop.hthora. species fr]:)m b{;te{n vbi(tgltzl"i l()&zs;;ag)he ‘ISO]&thn O:
20° C_ In maize meal, Quaker cats and srench bean :v ar gr.ow? .
bination with the following strains of Phytophthora :g)alés ']fl (,o.m )

(1) Phytophthora faberi. piwore
(2) Piytophthora arecae.

(8) Phytophthora meads.

(4) Phytophthcra palmivora (palmyra).

(g) Do. (coconut).

(6) Deo. (Citrus nobilis),

(7) Phytophthora sp. from GClere lendon

(8) Phytophthora sp. from Spondias.

Oospore formation was fo i
. _ und in all the coy binati
in those with I’hg/tgz)ktlzora arecge and I’hrz/tol;kltl;zztl(:mi])oxf;(;}l);
of the paired cult .
nort ures show

ttrlgglgllged mtlr{lerousf oogonla with amphigynoug aut..erfga ﬂ-:.:g
P only a few of them come to maturity and d i
gospores. French bean agar was found to y Ao
ormation of oogonia and oos

_ pores. In Qu i
meal agars oogonial production wag rare 8113 l;?:;t(t):s:dand e

Measuremonts of 200 oogonia
; s o a and oos ¢
of the six combinations that formed oos;?:::; mken. fmm. oach
tabular statement below :— 876 givon in the

TasLe VIIL - Measurements of 200 on
from the central zone of paired cultures |

Sertal number and natare of

gonio. and oospores

n French bean agar.
Oogonia. ’

isolates grown together, ,~M~-»W\___vﬁ - Oospores-
m ?;l)l- M(O:;i)e. . Ra:ge- Mean, ;(;)d e. i{nnge.—‘

1 Betel vine Phytophthora 27°88 2590 22‘(()0) _(5) (8) (7

plus Phytophthora 35 25:83  24:05 20-35
- ;pal’mwora (palmyra), 8-85 37°0

Betel vine Phytopht/orp 2675
: 90 .

plus Phytophthora 25-9¢ §§.20 2453 2405 2035
2 B pallmwora (coconut). 8 31-45

etal vine Phytophthory 2742 95, .

phus Phytophihors 2590 §21.2¢3 2557 2450 0035

polmivora (citrus). 5 2960
4 Betel vine Plytophthora 2576 2590 22-2¢ o

plus Spondias Phytoph. petiotd 2390 2465 2035

thora‘ 31 40 29'60
5 Betel vine l)’hytophthom 2860 20:60 223

plus  Phytophthora 0 2671 2775 2035

Sfaberi, 700 3615
8 Betel vine Phytophthora 9

g 2749 5e O -
plus  Phyophtiiora 290 2405 20t 2405 2220
meadii, 333 31-48

be best medium for the
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The behaviour of the betel vine Phytophthora in paired
cultures resembles that of Phylopht'ora arecac and Phytophthora
species from Clerodendron, thus falling in Gadd’s ‘rubber group’

f tophthora palmivera. . o
0 Phy(c(;pPhytop%thom species from Jak (Artocarpus vntegrifolia).—
Repeated examination of the cultures on maize m.eal, quak r oats
and french bean agars did not reveal _the formation of vogonia in
single s:.rain cultures though Na.ra.mmha,l' had found them in
Mysore for his isolation from Jack. Sporang}a a_nd chlzmplydospores
were found to be produced in these nqedla in varying degreeS.
Unlike the strains of Phytophthora palmivora where sporangia are
produced in three or four days, they were produced in this case
only after a week or ten days as is usual with Phy'ophthora
parasitica. French bean agar was found to be the least favourable

rangial production though this medium is found

medium for spo . .
to ble most favourable for sporangial production for the other-

jsolations of Phytophthora species.

(d) Phytophthora species from Jatropha curcas.—Fruits of
Jatr ;pha curcas were found affected with a species of Phytophthora
round about the Mahali infected areca gardens of Mundaje in
South Kanara. The fungus was isolated iito pure culture from
specimens sent over from the affected locality. The isolation was
found to produce sporangia, chlamydosporgs and oospores in
gingle strain cultures. This is the first record of the isolation
producing oospores in single strain cultures. Narasimhan was
the first to isolate the fungus but working in Mysore he did not

-find onspores either in nature or in culture.

The isolation was grown in quaker oats and french bean
agars and measurements of 200 sporanvia and 200 chlamydos-
pores were taken from each medium. The following table gives
the analysis of measurements obtained :—

TaBLE IX. -Stze of sporangia and chiamydospores of Jalropha

Phytophthora.
Sporangia (In ) * Chlamydospores (tn y.)
dum. T T “Mean. T e
Mediu " Monn. Mode. Range. Mean. Mode. Range:

L (2) 3 4 By (6) (7)
Quaker oats 5128 X 490 x 3325 738 xX 3413 350 2456 — 455

agur. 321 31-50 24°5 385
French been 47'60 x 4560 x 3323  61°25x 3371 313 245 - 4378
agar. 3535 350 28:0 420

Oogonia and oospores werc found only in quaker oats
agar. The analysis of measurements of 200 oogonia and 200

oospores are given below :—
TaBLE X.—Measurements of oogonia and oospo.es of Julropha

Phytopithora.
Mean Modep. Rangeu.
diameterp,
Oogonia . 30-28 29-75 2676 — 36'75
Qospores .. 28-53 280 245 — 3560
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Pathoge:icity.—Wounded and unwounded fruits of Jatr.pha
cuscas took infec.ion easily. Wounded fruits show: d discolouratzi)on
at the place of inoculation within 24 hours . hile unwounded fl';lits
took 2 to 3 ee days tojshow any discolouration. The infoction
thereafter began io spread and the entire fruit wag covered in 5 to

Al ,
6 days. The wounded and unwounded controls remained green
throughout.

Inoculations of unwounded fruits of

. . Spondius m .
with the Jatropha isolation did not prod o Lo m g fera

'tee any infection,
. ) N Y Y,

8. Gmg.er—boft--rot~—Pj/[/1/zum specres —Slorage  caperiments.——
The experimental storage pits in Taliparamba, Rescarch qtation
were opened and the stored ginger under different treatments were

examined. The following tabular statement o
: ¢ ste nt gives TO:
tried and the re~ults obtained :—— BIvos tho froatiments

TasLe XI.  Resul's of varioisly treated givger rhizom. s (n stor ge
‘ .

Welgl Weight of see I
Serial number and ;{}&2 o ( r‘:.(l.u\(,)‘.r:f;‘ds Fotal
treatments. preserved e —Al "‘L’:’]}(}f‘:’f
(in Ih.) ealthy Diseased recovered
(in 1) (in 1h)) 1
(1) 2) ) . (In 1b.)
. y .
1 Mercury chlor.de 01 por 10 51 ( {5)
cent for 1) hour-. 39 90
®
2 Agrosan (1. 0.25 par cent 100 89
for half a1 hour. 3 91
3 Ceresan 0°2) per cent 100 90
for half an hour. ’ 3 93
4 Control (washed in water 100 78]
and air dried). 5 831
5 Control (unwash d .. 0 .
) 100 895 10 795

As in previous years tho treato | se
shrinkage and free from scale ins i
. S nsects with goo i
Aty i ) and vigorous
bpr.)‘xts.whllo the untreated control geeds were shurnken witl% ale
and thin sprouts and infested wit} seale insocts, Thig vlo,,r
ho \lov:r, the mercuric chloride trea{ment compares unfuvoui‘abl\;
with Agrosan G ani cerezan as soft-rof, was found in this troat-
ment to a considerable extent, o
Field experim uts for comrol
were laid out in threo diffe
following secd treatments ;- -
(1) Steeping in 01 por ce
1} hours before storage.
(2) Steeping in 0'1 pe
1} hours before planting.
(3} Steeping in 0°1 per i
g per cent mercuric ¢hlop; i
! e ¢ iloride solution fo
14 hours begow storage and again bofore plunting ution for
(4) Steeping in 025 per ion of
<2 per cent  solution o
half an hour hefore pitting. f Agrosan G for
(5) Steeping in 025
half an hour before planting.

eds wero without any

of so_f@ro/.—~ Field experiments
rent localities in Malabar with the

nt mercuric chloride solution for

r cent mercuric chloride solution for

ber cent solution of Agrosan G for
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(6) Steeping in 0°25 per cent solution of Agrosan G for
half an hour before storage and again before planting.

(7) Application of Nicifcs at 300 Ib. per acre.

(8) Spraying the beds before pianting with -half per cent
copper sulphate solution at the rate of one gallon per square yard.

(9) Control.

The disease appearcd only in a mild forr_n in two out of th‘e
three places, where the experiment was con .ucted. Ths analysis
of the results indicated the following c)nclu:.slons. — -

(1) The soil treatments were ineffective in co itrolling the
disoose. (2) The two single treatments with mercuric chloride and
all the three treatments with Agrosan G were the best in effectively
controlling the disease and ¢iving a good yield.

(3) Two treatments with mercuric chloride was not effec-
tive and the vield was reduced considerably.

(4) The control, the soil treatments and two treatments
with morcuric chloride gave the lowest yield.

9. Cardamom—Rhizome rot—Pythium species.—1'wo species of
Phythinm were isolated from affocted rhizomes, _One was Is.o]a,t;ed
from specimens obtained from Sta.nmox:e esta,t-f? in An&malal Hills
and the otier from Vellimalai estate in Palni Hllls. Bqth ‘th.e
isolations aro found to differ from each other considerably in their

characters.

Pythium sp. from Stanmore cardam.oms.——The f}lngus grows
well in agar media produeing spherical sporangia, oogonia,
antheridia and oogpores. Oualy a fa}V sporangia .ould he fOund in
agar media butb when young actlv?l:y growing .myOehum.fr(')m
cori‘meal agar was transforred .o sterilized water in a Petri d.lsh
and kept in darkness at 20°C, large numbers of spherical
sporangia were found after two days. These when' kept in hght
for about half an hour were found to evacuate their oontentg into
a vesicle in which zoo:pores were formed and subsequently. libera-
ted. The evaouation tube was usually_ short. QOogonia and
0ospores were found in larg: numbers in cornmeal agar tubes,
The eogonia are smooth, spherical an borne on slender stalks,
The oospore‘is also smooth with a thjck wall of light prown colour,
The average dieameter of the oog nium was 17°28u with a range of
14'4 to 19°8u  The oospore diameter was found to average 1548y
with a range of 12°6 to 18:0u. The ratio of oogonium to oospore
diameter is 1'16. The antheridium is. gingle, one cellfad, arising
from adjacent hyphac or below oogonial stalk and persistent.

All the characters described above closely agree with the
characters given for Pythtum complectens.

Pythium sp. from Ve'limalai cardamom. - -The second isola,t'sion
of Py‘ﬁium is found to belong to the g?'.(czle group. The myogllu.m
consists of fine hyphae. The sporangia are filamentous and mdn.s.
tinguishable from the ordinary hyphal. T'he filamentous sporangia
were found to put forth evacuation tubes ending in a vesicle into
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which the contents passed, the Z0Ospore
place in the vesicle. The evacuation tul
than in Pythi im complectens.

10. Redgram —Wilt—Fusarium ndum var,  cajant —Varietal
resista ree trials.- ‘The varictal resistance trials were c.ntinned
during the year in collaboration with the Cotton Specialist in fiold
No. 7 of the Cotton Breeding Staticn at Coimbatore with 72
oultures of redgram. The total stang in cach row was noted
after germination and prior to the appearance of disease. Soon
after the disease was noticed periodic wilt counts were takon at
weekly intervals. The data obtaineg regarding the percentage of
infection in each variety were statisticall y analysed. The results
showed that FPusa 80, Pusa 80/3, Thndagam 1/5 and Thadagam
11/41 were highly resistant to F.sarium wilt, the infection mn;,ing
only from 0 to 55 per cent. The other varictieg showed infection
ranging from 10 to 100 per cent.

11. Groundnut—Wil; —M acrophomina
wilt in relalvon to time of sowing —A field o
at Tindivanam Agricultural Rosearch Station in coilal.oration with
the Oil Sceds Specialist. AH. 42, a susceptible bunch variety was
solected for the experiment. The first sowing was done in
Febraary. The shwings weve repeated in April angd May. The
crops sown in Februwry and Mareh showed 407 per cont and 248
per cont infoctio ), respectively, while April and May sown crops
showed only a very low incidence with 51 per cent and 1-0 per
cent, respectivoly, though 358 per cent of infeotion was obtained
for the April sown crop during the Provious year.

12. Sugarcane—R d-rt.—Collet arichum Salcatum - I fection
studies.-~The mode of infuction of sugarcane wag investiga‘u‘l by
inoculation of disease frec setts of Vellai, Poovan an| (o 421
in four difforent ways. In the first sories boros were mado in
the interiode by a sterilised cork |

' ¢ borer, the cultures ingroduced
in the hole, tho plug replaced in the bore and covered over
with molte\ paraffin wax. In th, socond ser'es, cultures of

the fungus on cornmeal-sand medium and sterilized suraroane
bits were mixed with the soil and the sotts then pluntea In
the third series tie etts W re dipped in Spore suspension i)efol’e
planting. In the fourth scries, the setts were planted and the
soil was waiered with Spore  suspensions. The following table
gives the results of infection obtained in each cage -
TaBLe XIL—Inoculation erperiments on sugarcane
with ‘red-rot’ Sungus,
Poovan, Vollai,

diff :rentiation taking
€3 were much longer

phaseoli-—Incidence of
Xperiment was laid out

Co. 421,

e e Al

U

———
umber Number Number Number Number
n of of

Method of infeetion, Number N
of in- .
shoots.  focted. shoots, f.ca-d,

n-
shoots, fected.

Infection through boro holog 24 15 16 9 21 -1l
Soil infoction . 14 6 17 7 16 4
Dipping in spore suspension, 23 Nil. L] Nil. 32 Nil.
Watering with'spor> suspens.on. 20 Nil, 18 Nil, 18 Nil.
Coatrol .. . e 3 Nil. 22 Nil. 19 Nil.
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Tho results show that the highest infection occurs when
tho fungus is introduced into the setts throx'lgh l_)oro holes.
Planting in freshly infected soil also prod}lces mfectlon. but to
a lesser extent. Dipping in spore suspeisions or Wate'armg the
soil with spore suspensions did not produce any infection,

Pre-treatment wi'h bordeaur mixture as a pr.zv'entive against
red-rot infectvm.—The expcriment. was condu(‘:ted in large con-
orete troughs, The soil was first inoculated with the fungus by
mixing it with sand cornmeal cultures. The setts.were then
planted after stceping them in 1 per cent bordeaux mixture for 5
minutes. Untreated scets wore plantu:i a8 gontrols, The follow-
ing table gives the germination and infection results :—

Tasre XIIL—Effect of pre-trea'ment of sugarcane setts
with bordeawx mizture on red-rot infectim.

Number  Number Percent- Number of Percent-

of of age of diseased  age of
sotts. shoots. germi- shoots. infection.
nation.
Dipped in .. 30 60 66°7 1 17
bordeaux
mixtu.e.
Control .. 20 37 61-7 7 19-0

The observations show that dipping the setts in bordeaux
mixture reduces the amour}b of infection corimd‘erag)lyw though
the percentage of gormination was more orh ess t e na(rlne in
both cases. When the same experiment W(')‘B%.w]low‘ef.tr’ corll uoted
in Qctober when there was heavy rainta o.tber pa;xtmg,
there wa< a great difference in germma.tlor: pe hcen ?lgemm avouz
of bordeaux mixture and the sreated set yst :s1 owe peroen
germination against 18 per cent of the controls.

. . es of Colletotrichum falcatum, C. gramins

13, COZ‘PZ’;(;;;l’;t:g’?;z o{ng.’ from Arundo don:x.—Cultural
c?lum aﬁowed only slight differences between C. falcatum and
s““d‘essf‘ icolvm. The species from Arundo dona, howetfer, was
f({;ug:((ll mtl(?zbé qﬁite distinct in morphology and physiological

beh.viour. C. facat oot .
) . red that C. fa'catum infects sorghum
Inoculamoitsgrda:;fl:h(:i‘z:jx. C. gmminicolu.m infects sugar-
leaves buthn\u h bores made in setts or standing canes causing
cane stem thro gof tissue; in the adjacent internodes also.
the md(iemngrcane leives also were readily infected produc-
Wounde( sug&tepisbic leaf spot symptoms while wo_undeg leaves
ing the charao » failed to take infection. The isolation from
of Arundo donaa' no'. able to infect wounded leaves un_d stems
Afru:dodioﬁ)gmzxun‘:s ‘ Cut canes, however, were found to ge# infected
of stan nos.

when inoouleted through bore holes.
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14. Cotton—"black  arm "—PJ,

treat7n(mt.~F.‘ield experiments o . th/i]/[(:)(i:’;‘:?r]((){lg of 7Z(|l;im1’;m.)(f.m"{:_Sem
gegtg.lmtsw‘th d fforent fungicides were repmb(ef{ \Ltltll];e goi(t:gdl

. ¢ ot 1
thrreee gﬁllq@fc’% Tl‘l.e V -3F1(?11s treatments u-e1 were Formalin in
N..G 3395/91\; ’ ('31(‘3}!1:; ‘(;XSPI'S:) anf & dust—Cerosan Agrosan (i, and

LG 9N. eri as lai i :

of !5 plants cach with 18 re}l)‘;ﬁ;ti‘(‘)z:.la,lri‘lh(()\,ub:)ir(:tx":mdomxsed blpcks
at intervals and the incidence of di-ease recorde ) W?[Fle T
table gives the course of infection a‘ different I)Gl'i'r)ds .1e foll wing

T.uBLe XIV.—Infection of cotton black arm at differe
Date of sowing : 14-9-41,

nt intervals.

3
S g
Treatments, =1 4 5 1 l ' f ] gs
A i ~ ja, iy o —a
L A S
ol o s Q& 3 — v 2 &
K] =
Rl
Formalin steep .. . .. 1 7 13 )
gg- ray oL 9 7 7, ;:: 28 o
_ Do du LI 3 ' \ 1 o
Koic WS S SR S S M S O
NG 0 N, N TR o 3
Control 21 9 ; -;(8 1 4 24 3'(; E
Rainfall (in inches) NI S TIRN PR -
during the period,  4'5%  1:90 : .
Number of rainy days RO 3
during the poriod. 9 4 10 5 =
.. 5 =
S

. The results show that the trea'ments are effective

ing primary infection  But after the plants have L? e n reduc-
FWO months, secondary infection takes place fu g*Own. for over
infected plants. A distinct increare in the n 101|n neighbouring
plants was noticed soon after heavy raing :)1;“ })er (?f diseased
When bright and roinless weather interVen'od pmid weather.

LB, Thore w. ;
reduction in the amount of fresh case 1ore Va8 again a,

s of secondary infection
The strain Nyes B3l '
reputed to be resi
L . ) res i

countries did not show infection for a month antitant m_other
.\:fll;en_the sced was sown without any treatment aémlf aven
infection, however, set in after this period and .the kﬁecoln(.i"y
¢ . nal inej-

dence was as heavy as some of the treated sepi
very much less than in the controls o¢ wer>s - though

The results obtained for the
; A :~'()9d t : .
results o_btamed during the previous Yea:em'i}f L‘s confirm the
ficant differences between the various t;‘eatmlele 1S no signi-
control as regards the final incidence of disezwsentH exeopt the

Incidence of natural infection in d€;
g Lwral anfecton in different variof;
variction in the Cotton Brceding Statiz)/}f;“m vareties, —AJl the

: - at Coimba
oxamined and the incidence of infectinn poterd] <txre' we}tle
. S 1n the
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previous year it was found that the Amevican and Egyptian
varietics were heavily infected causing the deith of the plarts
in some cases. Among the exotics, the var.eties Acala, Nysa-
land (Zomba, N3), Rhodesian, Anglo-Egyptian, Sudan (N.T. 18)
Californian, Sea Island, Ashmouni, Sind-Egypt, Sakel and
Durango showed very heivy infect'on. Many of the dry cottons
o.g.,- H1, Cocanada survey tvprs, Cernuam, Nadam, Tellapathi
07, Verum, N14, N23 and Jayawaut were free, ’

Cotton—Areolate  mildew— Ramularia  areola.—During  the
examination of the cotton varieties in the Cotton Breeding Station,
most of the dry cottons were found to be affected with areolate
mildew. The varieties K1, C7, Tellapathi, N14, E.B. 31, Abu
Hareira, Rosoum and Bani 306 showed heavy infection

15. Citrus - Mottle leaf”— Deficiency disease.—With a view to
finding out whether the disease known as ‘mottle leaf’ in
citrus i, caused hy the deficicncy of zinc alone or any one of
the clements, copper, iros, magnesium or mangaiese experiments
were conducted at Panyam and Kodur.

The following trcatments were tried :—
Spray treatments.—
(1) Combination mixture.
(2) Zme sulphate lime mixture.
(3) Marne:ium sulphate lime mixtu-e.
(4) Iron sulphate lime mixvure.
(5) Mangane e sulphate lime mixture.
(6) Copper sulphate lime mixture.

Soil applicutions.—
(7) Zine sulphate at 1 1b. per tree.
(8) Magnesium sulphate at 1 Ib. per tree.
(9) Iron sulphate at 1 1b. per tree.
(10) Control.

Experiments at Panyam.—Fifty tress with conditions for disease
and environment as nearly equal as possible were selected and dist-
ributed amony tho ten treatments /in randomised block arrange-
ment. Before the treatments were applied, the selec'ed trees
were examined in detail for their condition at tho beginuing of
the experiment. The o'iemicals for soil application were applied
in three holes dug with a crowbar round each trec and 3 feet
away from the crown of the tress. The first ohservation was
taken after two months when the spray treatments were repeated.
Records of the percentaze of mott led leaves and length of inter-
nodes were recrded. From the results of the observations, the

following conclusions were apparent :—

(1) Among the spray and soil treatments spray treatments

have given the best results.
(2) Among the sprays zine sulphate lime mixture stands

first in the control of the disease, the next in ramk being the
eombination mix‘ure.
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(3) The §0il applicati i has not been effoetive at all
trees under this scries were no better than the (

Experiments at Kodwr — ;
/ - Kodur.—The experime .ts conducted hero were

exactly on the same lines as at Panyam. 'The observati

S0 far show similar results ay at Panyam excent l)ﬁ(‘lltv‘v“t'lons mfmde
tion with zinc sulphate shows rigns of imm'osonlvn‘:iM)fll :Lppllca%
ﬁye trees. This indicates that while the deﬁoibnd 1 ! bou}r qus o
ties 1s of similar nature, s it application of 7}i’n(lzl 'Olt; ]008-1}'
effective only under certain goil conditions, A sirﬁilar :ligci':ltr()’enl;

was started in Tanjore towards
¢ ards thoe clos .
report. close of the period under

and the
countro!,

A o 2.
| 16. [()/)(lr(,(,()—])l()(H.Il,-)'(t[)(’,»A—(),v()])(“w/”,/ cornua var, desertor
Broom-rapes have so far heen found in Cnimb-mtor(' on g),b“n'—-
P . . ¢ 3 ¢ >
brinjal, tomato, petunia and Withania somnifery pRe0o,
: G‘er.nw%alwn.:——.-Attempts to germinate orobunche seeds under
aboratory conditions weve not suceessful.  But when u'd /
R R . sceds wer
mixed with soil 1n pots and & month old secdlings of tobae ore
planted the parasites appeared in about two months Hoeo were
Field obscroations. —Observations made in fiolds
tobaceo at Guutur showed the following - — S
_ . . o g
. (1) Broom-rape ln.fcstatxon of the root system of tob: .
z_xﬁeld can be.dote\:tez] in the {'Te-emergency stags by tl reo n
ing of leaves in the afterno ns. &2 by the droop-
(2) Drooping of healthy pl;
- catihy plants nay bo caused b T
sun, but the cffect of Ovobanche could he dist y the midday
caused_ by the heat.  In the former all the leaves become flacei
as against the tender top leaves in the latter © flaceid
(3) Leuves showing drooping 1 . :
R . g Trom physiological dr
re over their turcidity earlicr in the night than thosgc of dm‘ught,
infested plants. ' parasito
Bffeet of systematic vemoral of parasites on yield, —
me.t was conducted to ascertain tho vield of three series of
tobacco plants, viz., (1) the parasites removed daily (2) l)l'm]::.tol
removgd onee  a fortuight, (1) apparently he.tl’thv K )la.ltm
Each of these series consisted of 50 plants. The following : 1 I;ds.
of green weight of leaf and also the average hoight per l%m t\ wore
recorded : — ° plant were

m a ¢
TasLu XV.—Effect of broom-rapes on yteld and
growth of tobaceo.

of Virginian

An oxperi-

Growm \\'(\ight AV“"«':{.IO h()ight

of loaf in of plants in
‘ ) Ib, Cm,
(«) Broom-rapes removed daily | 285 1
(b) Broom-rapes removed once . 235 09'5
a fortnight, . 509
(c) Apparently healthy plants . 4375 1219

The data obtaincd above show {hat apparently he

. al
gave the best growth and highest yield. Next in orded’ thy plants

r were plants

inguished from that
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from which broom-rapes were coilected every day. Plants from
whioh broom-rapes were collected once a fortnight gave the

poorest growth and yield

Incidence of broom-rape in relation to rolation.—To ascertain
the amount of infection in fields where tobacco is' grown every
year or once in two to seven years a survey was conducted in
some villages in Guntur.

TaBLE XVI.-- Incidence of brcom-rape infection under different
systems of rotation,

PER CENT.

(1) Tobacco planted for the first time .. 11°5
(2) Tobacco once in 2 years .. .. .. 385
(3) Tobacco once in 3 years .. .o 17'5
(4) Tobacco continuously for two years in a

three year rotation .. .o - .- . e 2595
(5) Tobacco planted continuously for 4 to 7

years .. o .. . .. 396

While it is unsafe to draw definite conqlusions from these
obsorvations, the figuresindicate that continuous cropping of
tobacco and cropping once in two years are harmful. Tobacco
onee in three years appcars to Le a more rational procedure.

r effort — Ergot production—Claviceps purpurea.—To try
whelt’ix.erur,:edi({fil:ml crgo% can be artiﬁcia}ly produced, cultures of the
conidial stage of the fungus were obtained from the Agn.oulm.]ra]
department of Australia and also fr(_)m the Sydney Un_lverslty.
The pure culture was grown on a variety 9f culture m.edla. ;I‘he
fungus was found to grow well on stet'lhzed rye grains, ma ted
Borghum and to a lesser extent in maizt graing and sugaroane
bits. Among agar media tried the best medium 1:vas one contain-
ing ocane sugar, asparagin. p_otassu.lm phosphate, ma,g?esmx_n
sulphato and agar agar. On this medium the fun%"lllls gl;.ows uxuri-
antly and produces large numbers of spores. e fungus was

found to favour an alkaline medium. . |
"Two acres of rye were grown at the Nanjanad Potato Station

: fAng arrie | out by spraying the ears just after
and inoculations wora & ions o¥ the fungus. The results are

2 cenco with spore susp:2usions « ; ¢
af:{:&;(?co 'F}:L p:)};sihlity of obtalining usgful alkalodis byl growing
the fun(;ug on a saprophytic cubstratum is also being explored.

Virus DISEASE INVESTIGATIONS.
resistance.—The annual ficld

nce of sugar:ane varieties
under trial. Periodic

II.
—M osaic—V arietal .
lative resista
varietios were

1. Sugarcane

trials to cstimate the re
. n|

were continued. Eleven

7
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counts of mosaic i
alc infection
season was found t N fiken for .
) each v
be very unfavourable for thzn:g:ea(;r h?
o

secondary infection. E

. ven the , .

usually shows about 75 to 100 ;ermczjfts_.xigeptmle co 213 which
Intecti

cent infection. The
. > on]
was Co. 419 (2°2 per cent);

2. Cotton stenosis,.—T .
 stenosis—The invstigati

up at Adoni. Th 0 Investigation of the dige:
be a serious nlezas:gnzzlstoﬁ’s'ﬁerﬂity d,-Sease'o(f" i;ift):fle.wgs t&(lltin
districts, o e mungary on is found to
It affects only the indigenous t(;’olf:g I;n?imp h: (tihe {oded
according to the

experience of the c-ilti
e .
when there i o dtl'vatom in tho traet i
s early rainfall and sowing 8 usually severe in years

The disease is ch

. aracterised b . :

size of 1 . Y aco .

eaves, crowding of the axillary brgilgf;: blf? ﬁuctmn " ohe
S, modification of the

calyx and y S
vy corolla (ph llody) and the suppres sion of th d
. e androecium

and gynoecium with
the
any moroaal fomes ¢ result that the affected plants seldom bear

Preliminary trials b

eliminar 2 both at Adoni ;

the dxsc:aase bt Do of b Ol'(i)gilna:;l Hafgam had indicated that
m S a

serios of trials were carried out at Adon;
ni.

Cotton plants of

] the strain Ve
unde_r strictly insect- proof 0011(({' um
muslin cage for each pot, ivions

4 .
3:) were raised in 100 pots
Y Providing a guitable

Sap inoculation.—Some of the enclogad

rubbhing the sap from di
i ¢ : 1seased plants i
he"q, hy! None of the inoculated plants :%Zﬁlﬁlf tlt,le leaves of the
ection,

disei;c;f&zgé;;{l}ig t'oizhext;hpots were carried to
Qisoase i . n the cotton crop. (rafi; i
was thenddi.:éfs(l})gbwifwr; the healthy plafnts (i::‘:if(};n%l by Inarching
union was found tI:)dilI;v? lnkthe fold. After m ‘G}musliu il
signs of infection about ?som 7o utten” oo boaltl " dnis o
e o miectior about days after grafting Oy plants showed
» 31 showed infection .manlil:es;)if 39tplante
g typical

symptoms of stenosi 1

healthy cot ‘ 8. T‘m. controls whijc

missibiye I?E?tli?lel ()i')kttlrllzsa'remamed free tllllrl't)lllz hwere grafted on

time. 186458 was thus establgis}(l)(;l; 't Lo trane-
or the first

plants wore inoculated by

a ficld whero the

Insert transm’ssio

. n.-A numb

collected in » mber of sus .

None of th the locality wore uged for \peote‘_l Insect gpecies
of them proved to be a veotor transmission purposes

Incidence of infection in relys

: . ion lo t;
experiment was laid out to see 0 time of sowing.—A field

if the time sowing had any effect o
n

LUy Py
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Seven varieties of cotton were sown in
flerent periods—first weeks of August,
Septem Owing to the absence of heavy inci-
dence of disease even in the susceptible varieties of the earliest
gown crop, the results were not conclusive, but the foliowing

indications were obtained :—

(1) Stenosis ocourred in all the varieties tried.
(2) Stenosis was found in all the three different sowings.

(3) The highest incidence occurred in the first crop sown in

the incidence of disease.
replicated plots at three di
ber and October.

August.
(4) Verum 434 showed ¢he highest incidence among the seven

varieties tried.

3. Tobacco mosaic.—A mosaic isolated from tobacco grown in
the Central Farm at Coimbatore was identified by inoculation and
transmission experiments to be a strain of cucumber mosaic. It

produces mottling on N icotiana  glutinosa.  The mosaic was

found to be sap-transmissible and also by means of an insect

veotor, Myzus persicae.

The aphid was capable of transmitting the disease after 24

hours’ feeding and symptoms developed within 10 days.
The disease is found to be transmissible to tobacco, cucumber,

Datura fastuosa and N icotiana glutinosa.
Solanum seaforthianum—M osaic.—A strain of
acterised by faint chlorotic mottling of leaves
) as discovered. The dis

Solanum 8seaforthianum W o}
Solanum  seaforthianum, Nigo

Was Success-
na glutinosa ESRRRR

fully transmitted to

and tobacco by sap transmission. These inocul plants were L

found to produce mottling symptom. The disea* g;ailed to show K

symptoms on brinjal, chillies and tomato. 4 %6?;‘{5 L
III.—ApvisorYy WORE. ;:"“h\ / &

Y
, One hundred and seven specimens  of di .»\QP?W“"”’
received for examination and technical advice were & k)
during the year. Befides these twenty-one enquiries relating '

plant pathological problems were also dealt with.

IV.——QUARANTINE SERVIOE AND LEGISLATIVE MEASURES.

Seven oonsignments of plants or products were examined or
fumigated and necessary certificates issued.

Madras Agricultural Pests and Diseases Ac! in respect of bud-
rot of palmyra and coconut palms.—The Madras Agricultural Pests
and Diseases Act of 1919 continued to be in force during the year
in respect of the bud-rot disease of palmyra and coconut palms in
East Godavari, West Godavari, Kistna and parts of Guntur and
Malabar districts.

W est Godavari—One Tahsildar, 6 spe
9 maistries and 8 peons were at work in t

oial revenue inspectors,
his district for enforcing
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the provisions of the Act against the bud-rot of palms. One
hundred and six thousand and nine hundred and fifty-eight trees

were operated during the year leaving a balance ot 76,831 dead
and diseased trees for further work.

_Ea§t Godavari.—In this district 11 Revenuo [nspoctors, 15
maistries and 11 peons were at work. Fifty-two thousand and
one hundred and eight dead and diseased trecs were operated

leaving a nalance of 10,699 dead and diseased trees for further
work,

GQuntur (Repalle and Tenali taluks).—One Special Revenue
Inspector, one peon, three maistries and four skilled labourers
were in charge of the work. Up to the end March, 7,709 trees
were found dead or diseased of whivh 3,759 were operated leaving
a balance of 3,950 trees in Repalle taluk.

Malabar district (Palghat, Walluvanad and Ponnani taluks).—A
Sub-Assistant in Mycology, a messenger, three maisiries, one
special revenue inspector and a peon were in charge of the work.
Out of a total of 11,542 infecied troes, 8,748 dead and diseased
troes were detectod during the year and 5,058 wire operated
leaving a balance 6,484 troos for further action.

. Though the contribution of the village officors in the mut{er of
* reporting dead and diseased trocs has considerably increased, a fow

of *10[!1 still continue to send nil reports, though the Agricultural
department has been able to report hundreds of cases in those
places. This is specially the case in Ponnani where in seven
revenuc firkas only 103 cases were reported as against the 2,008
cases reported by the Agricultural department. Of these soven
firkas, five had sent in nil statements.

Madras Agricultural Pests and Discases Act in respect of mosaic
disease of cardmoms.—The Ac: continued to be in force during the
year in respect of the importation of cardamom p'ants, rhizcmes
or live plant waterial into the Nelliampathies in Palghat taluk of
Malabar district,

Pests and Diseases Act in respect of broom-rape disease of
tobacco.—The dangerous parasite of tobacco wag brought under the
provisions of the Pest Act in December 1941 for Guntur, Rast
Godavari and West Godavari districts. A special staff of 8 field-
men and 16 maistries was appointed. The work this year was
mostly confined to propaganda and survey. )

V.-—~PROPAGANDA.

Mycological exhibits in show cases were sent to the Srirangam
exhibition.

A radio talk on turmeric diseases was revised for the Agricultu-
ral Demonstrator, Karur.
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s were prepared regarding tontrol of arecanut

ter! s
- h(?;l):o%;:i g%o?ea.f-fall and fru t-rot and broom-rape of tobacco.

A Leaflet on broom-rap2 of tobaceo was prepared and submitted

for publioation. | o

1 and Entomology ngonstrators an .t )
M Tl;gg;\l Zﬁ:i:t%{lts stationed in the d'stricts attended to various
u{l:oin connection with disease outbreaks and rendered all help and
demonstrated the necessary methods of control.

VI.—TEAOHING.

Thirty-two lectures in mycology and plant pathology were
delir\[r‘tlalredy to the students of B. Sc. (Ag.) III and 26 practical
classes conducted. Three lectures were given _and five practical
classes held fur the refresher course for the Agricultural demqns-
trators deputed for the purpose. A short course of 15 lectures
and 15 practical classes was held for the students of the short

course in Agriculture.

¢

VII.—MICROTOMY.

section continued to serve the needs of all the
to as well as the officers in the districts.
t sums up the main work carried out in the

The microtome 5
gections in the institu
The following statomen

section : —
Materials received .. . - 265
Materials embedded 291
Number of blocks out .. .. - 211
Number of slides prepared . .. 1,264
Number of slides stained . .. 1,250
Number of slides mounted .o .. 1,265

VIII. —MISCELLANEOUS.

—({1) Cultures of Collectotrichum

Supply of cultures and specimer. re supplied to the Agricultural

>3y % oryzae wWe
falcatum and Piricularia ory

. llahabad. . ..
Instmg;,Ti;&pluS_an d-minus strains of Rhizopus nigricans were

i College, Madras.
) _ Ekambaram, Presidency : .
- Pplig i;) czfture of Fusarium moniliforme var. majus was supplied

ctant Mycologist, Sind. :
N the(;)&s;lis:: nspec{mens of fungus diseases were supplied to the

Government Victoria College, Palghat. -

i blished :—
e yeoo o The following papers Were pu
Pl(dl);wzulzzste on top-rot of Sugarcane, Sorghum and Cumbu

oy T. 8. Ramakrishnan (Current Science).
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(2) ALeaf Shot Disease of Zings ;

| AT £ giber officinale caus
Phyllosticta zingibers by T. 8. Ramakrighnan. gﬁ%cez}i;“““"d by
Indian Academy of Sciences). edings of the

(3) Broom-ra e
and Calendar), pe of tobacco by K. M. Thomas ( Villagers’ Guide

Coimbatore. |
ro K. M. THOMAS,
Government Mycologist.
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DETAILED ADMINISTRATION REPORT OF THE GOVERN-
MENT ENTOMOLOGIST, COIMBATORE, FOR THE YEAR
1041-42.

I.—GENERAL.
I beg to submit the following report on the activities of the

Entomological section for the year ending 30th June 1942.

II.—CHARGE,
I continued to be in charge of the section as Entomologist.

III —ADVIsORY.

. Nine hundred and seventy-nine enquiries were received from
different parts of the Presidency and suitable advice was given
wherever necessary.” Of these, 247 where received at headquarters
and the rest by the Entomological and Mycological staff stationed
in the districts under the administrative control of the District
Agricultural officers. Most of the reports related to control of crob
pests and bee-keeping.

IV.—TEACHING.
During the year under review the following lectures and

practical classes were held :—

Class. Lectures. Practical.
B.Sc. (Ag.) first year .. 57 28
B.Sc. (Ag.) second year 28 20
Short course in insect pests 16 16
15 15

Short course in bee-keeping . .

In addition to these, a few lectures on the control of crop
pests and beokeeping were given to the 40 agricultural demon-
strators who attended the refresher course in Octo_ber 1941.

V.—SrECIAL INVBSTIGATIONS oxN Cror PEsTs,

Pests of cotton.
(1) The cotton bollworms (Earias spp. and Platyedra gossypiella)
ding bolls of (@) I rrigated Cambodia.—The inci-

Incidence in stan
dence of the spotted bollworms in July and August was light and
ranged from 2 per cent to 2+7 per cent while that of the pink

bollworm was mosb pronounced with 92:5 per cent and 83'9 per
cent, respectively. Pink bollworm populations gtood at 265 and
258 per 100 bolls in July and August, respectively.

(b) Rainfed coltons.—The incidence was characterized by a
higher infestation of the spotted bollworms and lower infestation
of the pink bollworm as compared with that of the irrigated

cottons. Infestation of Haras ranged from 66 per cent to 17°9
per cent from July to October while that of Platyedra varied
from 32:4 per cent to 876 per cent over the same period. The
population index of the latter was found to be 114 per 100 bolls.
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(¢) Different virietie~.—The indence of the pink bollworm for
July and August in the five groups made up of a total of 267
varieties and con}prising of both the irrigated and rainfed types,
is as under: (i) Gissypowrt herbaccum—28 per cent; (ii)
G. arboreum—33 per cent; (i) Q. hirsutum—357 per cent; (iv)
(. ba: bodense —60 per cont 5  and  (v) . religinsum-- -67 por cent,
Trends were observable of the prevalence of w comparatively
higher incidence in the irrigated types than in the rainfed ones as
indicated by the percentages of the first two as against the rest.

(d) Alternate host plants.—Incidence of the spotted bollworms
for four months from July ranged from 7:1 per eent to 31+5 per cont
in October in Hibiscus esculentus and from 3:6 per cont to 225
per cent in Abutilon spp. Rise in incidence followed by a fall and
a subsquent rise was found to be the feature in both the cases.

Habits of the pinkbollworms.—Nature and extent of pupation
of the above caterpillars was determined in bolls placed on the
soil. Fifty per cont of the larvae had pupat~d within the bolls;
of these, 69 per cent pupated in seeds and tho rest in the lint.
Of those that pupated outside the bolls, 46 per cent were
found in the soil distributed in the top one inch layer while the
rest pupated on the soil. )

1 arval diapause —Lavval diapaus - (resting stage) was found to
exist cven inlarvae collected  from May to Aucust. The resting
larvae were found both in the seed and lint.  The duration of the
diapause period was found to be 91-119 days in July material and
72-142 days in August material.

I'ncidence of bollworm parasiles.—The  spotted bollworms in
cotton were fonund parasitisqd by Rhogas aligarhensi. Microbracon
lefroyi and Bassus ~p. in the carly stages; the former was mosb
pronounced in October and as higher as 42 per cent of the
larve were found parasitised by Rhogas.  For the first time  hypor-
parasitisation by chaleids was noted in Rhogas pupae. M scrobracon
areeni and Blasmus johnstoni were the parasitos affecting the larvae
in Hibiscus vitifolius; the latter was most pronounced in July.
Microbracon gelechidiphagus oemerged in large numbers from ])il{k
bollworms towards the end of August.

Trial with Trichogramm « pa:asites ag anst  bollworm. Labo-
ratory studies have indicated that fecundity of a single fomalo was
about 125 cggs spread over 11 days with an average of 11 oggs per
day and total emergen-c of parasites was over in two days. Field
trials consisted of larce scale liheration of Trichogramma para-
sites at periodical intervals. Eighteen liberations were made in
four fields from the middle of L'ecember to the end of February
at 10,000 parasies pev liberation per acre. Burst bolls from the
treated and control plots were examined for bollworm incidence.
Trends of reduction in the bollworn incidence were noticeable in
the released plots.
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(2) The cotton stem weevil Pempherulus affinis incidence in
ootion.—The incidence of the weevil in the seasonal crop has been
rather heavy even in October indicating that the first wave of
influx of weevils was quick and severe. A cent per cent infesta-
tion was recorded in February though live population showed a
slight fall. After this period the population has shown a rapid
decline.

Incidence in host plants.—Of the ten different species of
plants examined for incidence, only five of them showed infestation
of the pest in varying degree, The infestation is as follows:
Triumfetta rhomboidea—T70-2  percent ; Hibiscus ficulnens—250
per cent ; H. vitifolius—1 25 per cent Sida acuta—4-4 per cent ;
and Malvastrum coromandelianum--2-3 per cent.

Occurrence of biological races. Due to limited facility available
for rearing out the adults from different host plants, those from
Triumfetta alone were reared out ‘to adults and their performance
on cotton studied. The adults failed to oviposit on cotton in cages.
More intensive trials are necessary before they could be regarded
as a djfferent strain of the weevil,

[ficidence  of parasitism.—Parasitism was low both in the
alternate host plants and cotte. The occurrence ?f Dinarmus on
the grubs in cotton—a feature phat was  not known ]oefore, is
significant and suggests that it 18 _pqssxble for the parasite present
in wild plants to attack the weevil in cotton plants.

Mass multiplication of the parasites.—Unusually this year,
bostrychid infestation of the cottop stalks was pracL'lca,lly absent
and hence an initial stock of parasites from bostrychids could not
be obtained. The work had, therefore, to be deferred.

. leaf roller (Sylepta derogata)-—Incidence of the pest
and(a)its] ’;faiiﬁiot:;_“ﬁncidence of the pest was determined in
Cambodia crop sown in September. 1t was fairly high at the end

ber and the peak of 100 per cent was reached in January,
%i?;::nwus not in evidence after February. Incidence of the

pest is given below :—

Percentage of  Percentage of Average live
plants leaves stages per
Month. attacked, damaged. 100 plants.
. 168 308
November 1941 Zgg 182 966
December 1941 160,0 30 4 710
January 1942 o84 14°7 2:3

February 1942 e brevicorns

T roios Of Apanteles, Microbracon 8p-, Elasmus brevicornis

S s?bu :oted on larvae, Brachyn:erwa Sp. and anthﬁngqi.(lia
:2d " Zg a‘::lre’l’richogmmma sp. on g of t};shlﬁ.s: lvni:ia:edeb '
Thepugod offect of the paragites Was ¢ sqm?i? arasites Th°§’,
the ga) earance of four speeie of sel(;(;ﬂ ;Sy aﬁd Proc;totrup 7
COMiItLS of Eurytoma, Pleurotrop's, Elasm in late October and a
species. First signs of parasitism were seen
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rapid rise in incidence of parasitism was noted thereafter ; the
maximum of 646 per cent being reached in January. The
moidence trends of the parasites appear to follow closely that of
the host. Percentage of primary parasitism increases by the end
of first generation and attains the maximum during the second
generation when hyper-parasitism sets in and brings about a decline
in the number of primary parasites.

Alternate host  plants. - Hibiscus esculentus and Althoea rosea
were found heavily infested. A\ few Klasmus parasites were
recovered from the larvae,

Pests of Sugarcane.

s
The Sugarcane  borers (Argyria. Diatraea scirpoph «ga) Borer
survey in the Guliyatham region  (Indian Council of Agricultural
Research scheme).—Borer surveyv was continued for u‘purio(l of
five months from July to  November when the scheme was finally
closed Cown. Of the three borers noted in the region, .1r yrié
sticticraspis was the most predominant.  Though it is essentially o
pest  of  voung canes, it was also observed in mature cancs.
Highest incidence of 10°24 per et for lrgyria  sticticragpis was
recorded in July. For the other two borers it was 376 per cent in
September for scirpophaga and 319 per cent in *November for
Diatraea venosata. The following were the parasites noted duving
the period : —stenobracon  deesae Cam,  Apanteles flavipes, Cam,
Rhaconotus scirpophaga, Wik a d Klasmus zehntneri Ferr,
Observations made on t ¢ influence of cultural methods on
the incidence of borers have indicated in broad ouatline that (1)
canes planted late in the season show more attack by 4. sticticraspis
than the early planted ones, and (2) restricted irrigation increases
the incidence of the above borer.  From the data gathered on the
influence of weather conditions on the borer population & few broad
conclusions are possible to be made. A low  relative humidity,
high temperature and limited rainfall would appear to favour an
increase in the population of Argyria sticticraspis.  An increase in
the population of D. venosate and seirpophaga is noticeable when
reverse weather conditions obtain.

A few of the cholam plants examined showed  Argyric
eaterpillars.

Borer investijution at ( ‘oimbatore {'ndian Council of * gricult .ral
Research scheme). - The investigation was  tarted in May. Fort-
nightly examinations for horer incidence in three select varieties,
ie., Co. 413, Co. 419 and Co. 421 rawed in replicated plots were
made. Incidence of Argyria was very pronounced and as |igh as
399 per cent infestation was recorded in June, Infistation by
Scirpophaga was poor and that by Diatraca  was  practically nil.
Field parasitization of Argyria cgg masses by 'I‘/ichogramn‘za and
Telenomus was observed in June. Of a few other host plants
examined for borer incidence Saccharum spontanewm alone showed
gnfestation by Seirpophaga right through the period.

w
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. T'richogramma cologtzation experiments at N ell.zkuppan?..—The
scheme started functioning from June. Prehmlpanes like the
laying out of plots, taking of egg counis, borer ooun:s and density
of ghoots were made in accordance with the instructions given in
the scheme.

Mass breeding of T'richogramma_parasites for liberation into
the experimental plots, howeve., is being carried out at the
Research Institute, Coimbatore, where facilities exist for this kind
of work.

Pests of Chilles.

The chillies thrips (scirtothrips dorselis—Varietal resistance
studies. --Forty varieties of chillies were tested for resistance to
thrips in five replicated blocks. No insecticidal treatment was
given to the plants either in the nursery beds or in the planted
fold. Season was good from the commencem:nt upto the middle
and leaf curls were scarce. The erop, however, received & qet-back
in November due to precipitation being in excess and soil being
cather heavy. Leaf curls became prominent thereafter and
appreciable rise in population of thrips was noted in January.
Trends of thrips population were noted to take more or less an
identical course as that of the last year excepting for the fact that
the initial population was unus'ua.lly low.. Va,rletlf}s were found
significant both far low populations of thrips and yield 4t 1 per cent
level of probability against the standard (local gundu). Yarletles
like Ambasamudram (Nattuvattal), P'apanasam, 1.P. 5:, Erude -

samba, Tirumangalan and Kathiawar were resistant. Tiruchendur
bl

i i ivi i ; f 40 per cent yield

the heaviest yielder giving an increase 0 .
::?:r aned above the standard. The latter appears to be a variety
exhibiting extremc degree of tolerance to heavy thrips

infestation.
Pests of Paddy.

ddy stem borer (Schoenob$s incertellus).—Light trap}
in(le)axf)'(::‘einplzgg were continued for th_e third year in- succession
P the second crop paddy in two dlf.ferent plots at Vadavanur,
g);lghat taluk using petromax and hurricane lights. The moth
catohes recorded for petromax and hurricane were 44,286 and
14.962, respectively, for 126 and 128 days of three burning hours
-ea,(’:h. ,Stem borer incidence at the ear-head stage was d.etermn}ed _
by taking counts of the chaffy ear-heads. Average infestation
ercentages for petromax and its control were 0°656 .per_centf and
556 per cent with a difference of 4'85 per cent in 1ts givﬂ(?ur
whereas they were 1-48 per cent and 4'31 per cent with a differ-
o of 2-83 per cent in favour of the hurricane light. The ma,z.nmum
s .tation percentages for petromax and its control were 1'8 per
infesbet I11-59 per cent whereas they were 1:48 per cent and
yr hurricane light and its control. The cost of
with a hurricane light works out to Rs. 3'f9r

cont and ;

431 per cent fc

working the trap

126 lighting days.
9

.
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(2) The paddy ear-head bug (
resistance to paddy ear-head bug
estimating the damage caused to the pa
of 100 b;a,r:heads each_, drawn at random from 50 varieties grown
at the I at.ldy Breed'mg Station. Amongst the two lots that
flushed in different periods, Ptb. 5 recorded least damage of 15
p(;f'l cLent lgamonggt 8the 19 varieties that flowered in September
while Co. gave 688 per cent amo those that
November onwards. e ¢ that flowered  from

(3) The paddy mealy bug (Ripersia oryzae).
pest in general was most pronounced in
l(.ass 50 in ¢ Thaladi’ or “ Samba,’ crops. The maximum infesta-
tions in the three crops were gy follows : Kuruvai Adt. 18
32'3 per cent ; Samba Adt. 11, 47-4 per cent ; Thaladi Adt. 11 and

Ads. 17, 344 per cent. The infestation of the bug was found to

f)};(tizr.ld upto a  distance of 8 feet from the bung in the nursery

Leptocorisa acuta).—Varietal
attack was determined by
ddy grains from samples

—Incidenco of the
' Kuruvai’ crops and

In a.dd]-tlﬂfl to Cyperus rqtundus' the grass woed Chloris barbita
was found infested heavily with the bug in the off-season
Scorching of the nursery bunds prior to sowing of “and
planting out the seedlings therein ag g me
pest appear to hold out promise. The infes
treated and control areas are given below

Crop. Treated,

asure of control of the
tation averages in the

—

Control.
Udu (Kuruvai) PER CENT PER OENT
July 1941 . 047 600
Ottadan
January 1942 .. 0-26 2:35

Experiments have been laid out at Aduturai to test, the effi

of the scorching of the nursery bunds on 4 largo  geale lc::}’
mittent irrigation (5 days wet wnd o days dry) pru.cticl(} 1rn
Pattukkottai as an anti-malarial measure  does not ap )ou’rls to
increase ¢ soorai ’ infestation as is Probably believed. ()n ltllm other
hand, the trends point to an increased infestation in the r/lorma,l
irrigation plots. In one of the villages the incidence in  tho
samba crop in intermittent and normal irrigation fields wag 3'12
per cent and 4 9 per cent, respectively ; in another Vi“ﬂ.g(; it was
6'5 per cent and 9-12 per cent, respectively. i

Pests of Fruit Trees,

{1) The apple woolly aphis (#riosoma lantgera).— At the Pomo-
logwa.! Statlot.l, Coonoor, breeding and liberation of the parasite—
Apkel_mus mali—wore continued, In January the percentage lof
P&Tasl»lltlzatlon was as high as 82 5 per cent, A steady increase
in the parasitization of the aphids was noted and )
reduction of the pest observed. consequently

(2) T'he mango blossom hopper (Idvocerus —E ime
trials to test the efficacy of sulphur for thgz;.) o pental

‘rol
could not be made this season due to sulphur on rol of hoppers

being not made

kuruvai and
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available in time. Neverthelcss, from the opserva,tio_nal tests
made in February, dusting of sulphur was eﬁ'ectlve_ against the
hopper and gave a high sctting fruits. Thore are indications o
show that it does not interfore with normal setting. Untreated
trees have uniformly failed to give as good a setting as the dusted

trees. The table below gives the fruits harvested in the treated

and untreated trees : —

Number and variety. Sulphur treatment. Control,
1 Mulgoa . .. 126 ..
2 Naduchalai . . 450 176
3 Do. . .. .. 252 67

(3) The cstrus leaf miner (Phyllocnistis cit_rel{a).—Infe;station ‘by
the leaf miner was noticeable quite early within a wet.}k after the
new sprouts had begun to open out. The pest mined both the
surfaces of leaves and caused distortion. Inmdencq appeared to
be severe in February and March and thereafter' it was less.
Spraying trials with tobacco decoction and Thevetia extracts are
in progress. Both the caterpillars aqd pupae were subject o
field parasitization by differcnt species th' chalcxd)ﬂle;.. —

itrus fruit sucking moth (Ophideres spp.).—Trials wi
tom(:zo Th:sma t{'ap crop were made. Seasonal conditions being
bad, the growth and the fruiting of tomato orops were delayed
in centres like Cuddapah, Vellore, Wynaad, Tl‘ndzval(l;gl, etc.
Consequently the fruiting season of tomato and citrus did not

_synchronise and hence further trials are necessary to -prove the

efficacy of trapping. )
Pests of Grouninus, .

The groundnut < Surul ’ (Stomopleryx ne{'teria? Varietal 'res.wtanc;
triais,———No statistical significance was pbtamed 1;‘1 35 v.a.zletles o-
both the spreading and bunch varieties tested for resis ‘t’;‘nce T:
sumably due to the low incidence of the pest consequent on the
receipt of good rains during the crop period. . .

Light trap trials.—Catches of moth for a hurricane light trap
set up throughout the year are as follows :— .
July 7,444 ; August 2,129 ; September 5,800 ; October 6,956
November 8,899 ; December 735 ; January 1942 26: February
35: March 3 ; and April 4. As judged from catches of muoths
the’ incidence of the pest must be regarded as very low when
compared with that of the previous season. For very much ti?e sa;;:e
reason the experiments which were carrlfad out .to deterlmme the
effective range of the light trap did not give tangible results.

Pests of Gingelly.
illar (Anssgasiva oatalclmmlia) Vanl'::al resss-
i i istance ve onece
ance irsals. Studies made on the varietal resistan .
. hr:::xl:irmed that S.I. 882 and S.I. 877 were hlghl.y resistant
ag;;xln tSI 6°33- was the must suscepiible to caterpillar attake
while S.

The gingelly caterp
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in the cqld weather. S.I. 882 and S.I. 877 continued to show up
their resistance in the summer crop as well while S 1. 6-2-133-1
was characterized by marked susceptibility.

Study of_pawasites.—A predatory bug Rhinoco is fuscipennis
am.i five parasites were found attacking different stages of tho pest.
.Billzcrobra,con hebetor and Angilia were found in larger numbers than
the rest.

Control with tusecticides —Spraying and dusting trials against
the gingelly caterpillar pest were made using thevetia kernel
extracts and calcium arsenate dusts in  different proportions
Damage was estimated by taking counts of affected leaves from 25’;
plants each in 20 rveplications. There are trends to show that
Thevetia i; able to reduce the damage to leaves when sprayed at
a strength of 3 oz. in 10 gallons of water. Trials made this season
using the most susceptible variety S.I. 6-2-133-1 indicate that trends
of reducel damage are observable in the case of Thevetin and
gronndnut osl sprays used at strengths of } oz. and 1 oz
respectively in one gallon of water. B

Pests of Castor.

The Castor semilooper (Achaea janatn).—Egg. larval and pupal
periods were found to be 8 days, 9-13 days and 10-13 days, respec-
tively. The total life cycle ranged from 22 to 28 days. i\To' {nln;gr
cycle pupa' stage appears to be present as the pupae left in the field
cage have mostly transformed into adults while a few were destroved
by a mould fungus. :

Parasites.—The following larval parasites have been collectod—-
Rhogas percwrrens, Euplecirus leucostomus, Microplitis cphiusae
Henicospilus sp. and Zamesochorus orientalis. A species ofp’l’ri;:ho-,
gramma has been found to parasitize the eggs in the fiold. This
has been noted for the first time, '

Pests of Cholam.

Fregkled yellow dise~se of cholam (I’eregrinus maidis).—Experi-
ments mvol.ving the use of different horder crops for the cont;'ol lof
the above d;sease.transmitted by Peregrinis maidis wore repeated
for 'the third time. Redgram, lablab, talaivirichan and peria-
manjal cholam were raised as border crops. The incidenco of the
disease as determined by the four counts taken at periodical
intervals was found to vary from nil to 4'6 per coent. The 1(;W
percentage is attributable to the very mild incilence of the discaso
which was found to be a feature for the past three years in
succession. .

Pests of Coconut,

The Coconut beetle (Uryctes rhinoceros) Riological control.—Studies
on the green muscardine fungus parasitic on the beetle grubs were
continued. The activity of the fungus was most pronounced in the
manure stocked in protected pits of about 1 to 14 feet depth. Due
to failure of previous trials on the west coast the pits therein were
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above dimensions and fresh inoculations of the
nfection of the grubs both in the

of the stations has recently been
has been found to exceed 33

remodelled to the
fungus were made in January. 1
pitted and potted manure at one
recorded. Viability of the fungus

months.
Pests of Cardamoms.

thrips (Taenio'hrips cardamomi).—(1) Exppriments

w;:aw ::;(elggsmat Ijéor(angumudi estate, Anamalnis_, this season
restricting the insecticidal treatment to Lo!oacco decoction spraying,
on a paired plot lay out with 12 replications. The extent of: scab-
biness of the respective treatments was estimated by examination of
the cured capsules of all the four pickings. A very high sagmﬁcance
for good pods that were totally 'frefa from scabs, was estabhghed for
the second picking only. The significance of the second picking was
80 high that it continued to show up when all pickings were pooled.
Trends for significance closely followed that of the previous year.
ing are indicated if a higher percentage of

lier rounds of spraying : ed
f:;dlil:»;(;ules are desired in the first picking.

— th borer caterpillar was
he cardamom root borer. A mo '
found(tzo) ofu:o appreciable damage to fresh growing roots at Koran-

. . idence of the pest was high in the months
gumudi ostate. The ino 0 per cent to 50 per cent of the

t ; as hi h as 4 . . .
of .: uly &:t}oﬁ:ﬁzvefely (gla,maged. The caterpillar is an internal
11-)00 s werd tarts tunnelling down the. root from the apex to the
b;):‘:-l ofatt}lx e :hizome- halcid parasites have been noted attacking

the larvae. Pests of Wattles.

Jcerya purchasi).—A serious outbroak of the
f T?e 'ﬂlﬁf,e?v;ga::pgrt eg Of wattles .in'tpe .forest wattle plantation
'Ltu g;iljgc and Avalanche in the Nilgiris in May last. The pest

<tending to mew areas in the Nilgiris. At
appoars to be glowly ex reg o Do e it tho Nigirs,_ At

. . ura,i’ Whe .
K”(lmkanuléﬂggattllle gcale is observed 0 be spreading to new areas.
1041 on w. br(,zctea tum, Hyspeiicum mYySorense and a few oitrus
Helichry: wr, ; und infected. Government have

. : becn fo
trcos in an orchard have - ultural Pests and Di

, f the Agricultural Pests and Diseases
ordered the enforoon : 22 1316 scale gin the Upper Pulneys. A sta-

Act of 1919 in respec o wrdinalis to oheok
: i datory beetle Rodoli> carainalkis to chec.
:,i;)enﬂuga ;g:ﬁdgla%stlrl:cgrf&y estgblished at Kodaikanal and work is

m progross. Pests of Stored Products.
¢).— Experiments conducted on
The cholan; pﬁﬁf&g“m‘fzz :vriytif l,en tre}atments including the
the storage obe(:a 1 concluded. Of the nine treatments tested for
control havte_on of infestation by weevil, A_corus, monthly and
the prever(lll . o alone have given enc ,uragirg results  Percen-
quarterly ry;‘ngmin was lowest in Acorus (3-20 per cent) while it
tage of loss oceﬁ e+ the monthly drying and 14 77 pe” cnrlllt tf!c;r
:i:: Zl‘?frgl‘liy drying. A mew sot of experiments on much ‘he

10
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same lines with ()nly seven
. ? treatments w: '
ress. Th § Was star'ed and is in pr
%laked limz ;f::rzr':;;esa(;ttlfe(n:)s \?‘;‘e <(i 1) Acorus, (2) Sl:l?élquiii:;‘el’(lg).
L F °) ood ash, > B
.t‘Ze5rll{) d;glzi'%m? nd (7) control. Treatmentésirtylt‘;etsl;rugm.’ (6) quar-
chelniczml o i;%a}tl:h with the addition of 1 |p. O? tlie ,m, ba.gs of
infostution  is fo(il ndbai;é:) all)l(;l tid{re lreplicatéd four tirr;\egpmlls)glgtlz
Acorus bags so f: P e least inlime plus ote o
of seven sgelec(')o. ar. Trials made to test the relatri)v: oreosoto and
As. 841, As .15‘11%nsA0f cholam grains—As. 389 Ag gl;f)ce};tlbxhty
As. 841, As. , As. 1875 and As 209“ v %, As 837
5 K . . 5 7 3 ¢ ’
:gdvlv(:gh% flllll f:;tt(o 1 )wr;o qel)lgctlon was free frontloa:;‘t?ni‘l?l (zgt’};(l))k thiwe
¢Vl damage . . ‘ 4 at loss
loss i g0 Was appre i
lowes was the least infested and th and (3) that seleo-
owest, e loss thercin was the

VI.—STUDIES ON INSEO (ICIDES.

(a) Indigenous —Considerabl

of indi i o © progress was 1 i ;
Propertgizs(())l;'STIl;:Sfﬁ-t;mde?: I_)Otailed trials orllla(tiﬁen;rf he s‘m'ldy
of kernels are ve/)r, f? en.zfolm have shown that, aquec VS_GCtIC‘Id&l
differ nt strengthy 6;‘ ec.t Ve 8 a contact poison T);lh ifect ot
Sudied. Additio; Oo‘_thls 1rlf1}si0n on various 'cro © offect of
enhance the killing pc soap - in equal quantitios w;,)s' [}(‘Sts e
of the kernels wit,hg Power Of the insecticide. A str \ hound v
vater Was very etfectpl;e adqxplon of | oz. of soap in 2;]1% 0lfli o
i;&g&inst biting insectsvs?, (3%@;:1; :g:;l){iillllg insects such ag pﬁ,g)f}cgf
ernel i ; . ars, grubs 7 :
sati;?'a'::o:; (i egs{:'xlll'(g:l Oiwwater with the a.dd?tios‘;(')f53 ts%t’mi 101“ of the
of 1 oz. in ono gall{m or mealy bugs and scale insects pams ey
of cortain insects. th 9f wa,@e.r was found necessar 'I strength
O cpyain Hiodts, & e insectioidethas also a “"pollan{ . ‘Lctr.‘ the case
the biolgioal to t}or ten months did not lose their (vitlolr'l. Tho
aiation N tox's' s conducted did not show any a*b ity and
against tormite 1clt)ri: Thgveua oil was found as ¢ l‘(ri)r"emab]e
have in T}wvctias. he _trm.ls wmade 8o far have sho“(/L t(i:‘:err(‘nt
insecticidef: 7{(21 isfolia a very effective and o} nthat wo
or sucking as well as biting insects cleap contact

Acorus calamus is
. yet another indi
ground rhizom igenous plant
properties. szﬁl(:\';?re found to possess “P})ré)cizbblew}'lose under-
extracts against a f os were tested both as a dust and e aeidal
obtained in oach ca,::;v W]e)ll-known pests and effective cﬁi?rqllle()us
by grinding them to fi usts were prepared from dried rl O was
bits and used as such 1o 'powde.r after they were sliced tluomes
Aqueous extrasts pr against bird lice with satisfacto 0 small
one gallon of v;'até)r fzga;ed in the proportion of § oz rllx‘i}: "csultts.
. ’ i LA Zzomes to
uantity of per cent) with an additio-
q y oI soap when tested 01 cowpea aphis (dll;)(})nls r(r)af’(lj:?aequ'a;
‘ § medicagenis

and, curry leaf psylli
1 ) syllid,
trials ate in progress. gave marked control of tho pests. Further
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Laboratory trials with vegetable oil emulsions prepared from
the local oils like that of groundnut, gingelly, coconut, neem and
tobacco, at strengths of } oz. (0'3 per cent) in one gallon of water
gave effective control of the plant lice (Aphas medicageniss) and
moringa caterpillar. It would appear that these oil emulsions may
ul in.ately prove useful in the control of a wide range of pests on
a field scale and trials are in progress to determine their utility

in this direction.

(b) Exotic.—Studies on Pyrethrum (Chrysanthemum cinerari-
folium), Tephrosia vogelli, T'. purpured and Derris elliptica were
contnued. The first named is vell-kno.n as an insecticide.
Attempts are being made to grow the, plant on a commercial ecale
in the Nilgiris. Powder prepared from flowers collected from a
local crop in the Nilgiris when tested for their insecticidal
efficiency was found to be on a par with the imPorted material-
A high kill was obtained in the case of Eupterote caterpillars and

Two trials with the

Coolosoma bugs when they were dusted. .
aqueous extract prepared at a strength of 1 0z. In one gallon of

water gave 776 per cent and 87'9 per cent control of

cotton aphis Wwhen gprayed with the addition of an equal
From trials made with cold aqueous -

quantity of soap.

extracts of the seeds of Tephrosia vogelli against divers insects like

caterpillars, aphids and mesiy bugs; @ concentration of 1 0z. of
king of 24 hours duration

gead in one gallon of water with a soa .
ntage of mortality among the

was found to give 2 high perce
treated insects. Toxic efficiency of the leaf dusts was not how-
over so marked ; only 70 per cent kill of cotton aphids and 14 per
cent of mealy bugs were possible to be obtained. Dusts of

n used with and without

D. elliptica prepared from dried roots whe
tage of kill of aphids on

diluents like flour, gave & Vvery high percen
proportions does not appear

bhindi. Addition of diluents in equal
to bring down the toxic value of the mixture to any appreciable
extent,
(¢) Fumigation trials.—The optim
maximum lethal effect on adults of Cala
to be half ap ounce of Carbon di-sulphide for 18 cubic feet witk an
exposure of 12 hours. The dose usually adopted in conformity
with the standard practice for such fumigations is 1 ounce for
15 oubio fect with an exposure of 24 hours. It would now appear that
it is possible to obtain the same measure of success with the use
of half the strength and half the period of exposure that were

being used before.
VII—Lire HistoRY STUDIRS AND PzsT CONTROL
WORK AT HEADQUARTERS.
more important insects whose life

am dose for securing the
ndra oryzae was determined

The following are the

histories have been studied :(— i
(1) The mango shoot webber (Orthaga exvinaceae).

(2) The lucerne caterpillar (Dichomeres ianthes) and its

natural enemies,
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(3) Telenomous sp.—an egg parasite of Argyria sticticraspis.

(4) The castor semilooper and its parasites.

(6) Aphelinus sp.—a parasitc of aphids affecting different
crops.

(6) Parasites of the paddy skipper (P rnara mathias).

(7) Microbracon brevicornis—a parasite of Corcyra cepha-
lonica,

(8) The cotton leaf roller and its parasites.

(9) The groundnut store beetle (Dermestes cadaverinus).

Pest control work carried out at headquarters was in response
to calls received from the Central Farm, the breeding stations
and viliages round about. The more important pests which
received attention were paddy thrips, Pericallia and aphids on
lablab, Lecanium on sapota, croton mealy bugs, mango stem borer
and the mango %lug (Parasa).

VII[,—BEE-K KBPING.

Research. -Research on various aspects of bee-koeping was
continued. Detailed trial: w,th the honey extractor designed
by the section for the extraction of rock bee honey have been
carried out with satisfactory results.  Another item of research
was the improvement of the Endian bee by selection.  Out of the
ten colonies selected for their good performance during the
previous scason, eight continue to keep up their strength. Trials
to cross the hill with the plainy variety have not been successful so
far. Studies on the control of bee enemies were continued. A
submersion of infested super combs in water for two hours killed
the caterpillars of the wax moth. Water is expelled from the
combs by means of the extractor and the combs returned to the
hive. Studies on the longevity and flight range of the worker
bees have been started. The newly emerged bees are marked
and returned  back to the colony. In March-April 1942 the
maximum longevity of a worker was found to be 47 days ; out-
door activity commenced on the 16th day. Bees were found
visiting Morinda tinitoria for pollen in March.

Propaganda —Intensive propaganda was done to popularizo
beekeeping as a cottage industry. Bee exhibits were a special
feature of most of the exhibitions and fairs. Agricultural requi-
sites such as foundation combs, bee escapes, drone traps and
dummy boards were supplied. There was a keen demand for
departmental publications on  bee-keeping. In addition to/the
short course held in Februavy, tr.ining was given to 80 students
of Government Lower Secondary Training School, Coimbatore, 40
agricultural demonstrators who attendd the refresher course and
four demonstration maistries. 'The Annual Honey Weok was
celebrated throughout the Presidency in  March. The function at
Coimbatore was inaugurated by Mrs. A.D. Crombie at the Union
High School in the presence of a large gathering of ladies and
gentlemen. There was a bee exhibition in connexion with the
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amateur bee-keepers exhibited their hives
It of the propagandaf dot}e by the d.epaart-
ent, there was an increase ® of 1531 hives in the FPresideney
durin'g the year under review, the total number being 7,530.

., __The apiary attached to the insectary was a centre
of ,fﬂ?{;m to numgtogs visitors. An average strength of 40
ocolomies was kept for experimental and demonstration purposes.
The weather and pasturage con litions were not quite favourable
from July to Ootober. From November onwart.is, however, t.;he
conditions were satisfactorv and there was br1§k br od rearing
and oonsequent eollection of nectar. The maximum record of
honey for a single hive was 10 15, 10 oz. as against % lb: 4 oz. of

the previous year.

celebrations and a few
and honey. Asa resu

IX.—QUABANTINE SERVICE.

ino the vear under review, 23 lots rcceived for despatch
to olgllllrl;ﬁ%es Oug,ide India and those' imported into India from
abroad were examined for pests. fumxgated' Wheg’e necessary and
pest-free certificates issued. The lots received included samples
of sceds, bulbs, live plants, etc. The Jaboratory of the Cotton

Specialist was fumigated with calcium cyanide.
X.—SYSTEMATIOS.

. . hymenopterous parasices, thysanoptera
t;;alrint:: lc;g?:lggn?iluu};d. ngl)tensive work was done on the
former group and & paper published. o foreign sendings of
 ecb material were possible due to war conditions. Sendings
insec confined to inland  Of the bwo consignments of insects sent
;,?:Ee Jmperial Entomologist, New Delhl, for 1dent1ﬁcatlon,_ one
was received back duly named. Specimens of Amyosoms chilonss

ont to the Unitcd Provinces Entomologw at his request for
;vi:recoﬁileotions_ Insects sent by.diﬁerent pft}'tlgs Wage dgteirmmed.
Specimens in the general collections belongirg to order Coleoptera

were sorted out into families.
XI.- PROPAGANDA AND CAMPAIGNS,

ropaganda and campaigns clyeﬂy consisted of
demvgr?;i{r:t!;g;rolf, rer:ngdial measures against ms(tia.ctg pe;ts and
popularization of the bee-keeping ir.ndustry In addition 3 e sf,iﬁ’
were in charge o, Pest Aot operations and participated in the
exhibitions. As time permitted, problems local to | kth((;o tra;b
received special attention, A brie’ acoount of the wor ne by
the staff under this head is given below:— N
i sakhapatnam.—The groundnut hairy caterpiilar, the citrus
fruit SE;ﬁl:lg Igoth, the paddy stem borer, the paddy gla.ll !}y, :he
ddy case i orm, the wango mealy bug and the brinjal epilachna
b )s:ome of the pests tackled by the Entomological Assistant,
e East and West Godavari.—Bee-keeping indmsxtsr:_y7 has recenve.d
in this centre a.d there are l_,20_0 hives to dat? in
The present position of this industry is mainly

Sys
and ter

great impetus
the two districts.
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due to the food work done by the Assistant a' Samalkot. The
paddy caseworm, the paddy swarming caterpillar, the ric: hispa
silvcr shoot of paddy, Prodenia and aphids on tobacco, Laphygm(;
on onions, the coconnt heetle, the coconut caterpillar, the coconut
slug (Natada), the mango hopper, the citrus arbelid, the chillies
thrips and the brinjal epilachna were a few of the imyportant posts
for which femedial measure were suggesied and deinonstrations
conducted.

Krishna and Guntur.—The Mycology Assistant at Maguli-
patnam attended to the following pests: the mango stem borer
the fruit-sucking moth, the paddy hispa, the paddy leaf roller and
epilachna and dulacophora on vegetables.

Cuddapah and Kurnool.—The groundnut hairy caterpillar
the mango stem borer, citrus Arbela, the chillies thrips, thrips or;
grapevine, aphis on melons, Epilachna, lacewing and aphis on
brinjal and Stemoxys fly infesting cattle were some of the pests
dealt with by the Entomological Assistant at Cuddapah.

Nellore and Chittoor—The following pests were tackled by
the Entomological Assistant at Nellore : paddy stem borer, paddy
swarming caterpillar, tho rvice hispa, the paddyleaf roller the
paddy green spotted jassid, the paddy mealy bug, the paddy gall
fly, the cholam stem borer, the castor semilooper, chillies, tbrips
Epilachkna on brinjul, Prodenta on ‘omato and fruit-suckiné
moths and mites on citrus.

Bellary and Anantapur —Some of the pests like the citrus
butterfly, chillies thrips, Laphygma on ragi, the jasmine by g, the
mango hopper, pomegranate borer, brinjal lacewing, Surlnh’emp
caterpillar, the Deccan grosshopper were tackled by the Mycology
Assistant at Bellary. E

Madras and Chingleput.——The Entomology and Mycology
Demonstrators stationed at Saidapet werc engaged in 1 Oputlarizing
beekeeping in addition to attending to pest control work. The citrug
butterfly, the mango hoppers, the mango stem borer, the coconyt
beetle, the coconut caterpillar, the paddy stem borer, the paldy
caseworm, the paddy leaf roller, the jasmine bug, the Slmnhem'p
flea beetle, aphids on lablab, Epilackna, lacewing and aphids on
brinjal and Prodenia on tomato were the more important pests
that received their attention.

South Arcot and Tanjore.—The Mycology Demonstrator at
Cuddalore was engaged in the demonstration of control measures
against the following pests, the agathi weevil, the paddy stem
borer, the climbing cutworm of paddy, the paddy leaf roller,
the paddy mealy bug, rats infesting paddy crop, ragi thrips and
croton mealy bugs.

Tiruchi-appalli and Mathurai.—In addition to bee-keeping and -

passing of cardamon samples as free from pests and diseases for
export purposes, the Mycology Demonstrator at Mathurai, attended
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to the following pests, groundnut hairy caterpillar, grapevine flea
beetle, citrus butterfly aphids on citrus and the paddy earhead
bug. ;

Ramnad and Tirunelveli—The Entomology Assistant at
Tirunelveli was able to tackle the following pests, the mango stem
borer, the coconut caterpillar, the paddy mealy bug, the paddy
borer, the paddy swarming caterpillar, rats infesting paddy
fields, sunnhemp hairy caterpillar, chillies thrips, Acherontia styx
on field beans and Epilachna and lacewing on brinjal in addition
to popularising beekeeping.

Norih Arcot and Salem.—Paddy swarming caterpillar, paddy
stem borer, groundnut hairy caterpillar, coconut caterpillar,
grapevine flea beetle, mango hopper, Chrysanthemum caterpillar
(Lamprosema), Chloridea on tomato fruits, aphids on citrus,
chillies thrips, Fpilachna on brinjals and potatoes were some of
the pests which received the attention of the Entomology Assistant
at Vellore. He was also engaged in popularizing bee-keeping.

Malabar and South Kanara.—In addition to bee-keeping,
the Mycology Demonstrator was engaged in rearing parasites for
the control of the coconut caterpillar. He also attended to the
mango hopper and pests of paddy such as stem borer, Hispa,
Leptispa, caseworm and rice bug.

Coimbatore and the Nilgiris.-—~The headquarters staff, in addi-
tion to being fully engaged in problems of special investigation at
the Research Institute and elsewhere, have been able to attend
to the needs of these two districts. The noteworthy pests tackled
were—mealy bugs on arecanut mealy bugs on brinjal, chillies
thrips, gingelly shoot caterpillar and podfly, coconut cater pillar,
castor mite, aphids on lablab, the tea mosquito on guava, thrips
on paddy and the paddy stem borer Supply of show cases of
ingects, bromide cnlargethents] *qusting and spraying appliances
insecticides, bee-keeping appliances and exhibit for shows and exhi-
bitions formed a special feature of the work of the section at the
Research Institute, Coimbatore. )

XII.—SorenTtivic ParErs PrEPARED.
The following papers were prepared during the year:-.

(1) Studies on Stomopteryr mnerieria  Meyr—a pest of
groundnut in the Madras Presidency.

(2) B'onomiés and Control of Nephopteryx eugrapheilo—

varalid pest of sapota.

(3) Studies on Platyedra gossypiella Saunders—the pink
bollworm of cotton in South India, _

(4) Thevetia nerifolia Juss—a source of an efficient insec-
ticide.

{5) Notes on some insect parasites cf econoniic importance
in the Madras Presidency.
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(6) Biology of a new Ichnneumonid parasite of the Amaan-
thus stem weevil in South India.

(T) Microbracon hebetor as a parasite of Dichomeris ianthe

on lucerne—Read before the Entomological society of India, South
Indian Branch, Coimbatore.

(8) “ Life History Notes on Grammodes stolida—A pest of
Daincha (Sesbaria bispinosa)—Read before the i ntomological
Society of India, South Indian Branch, Coimbatore.

(¢) * Bee-keeping in Madras ”—A popular article for pub-
lication in Indian Farming.

(10) ¢ Bee-kceping as a Cottage Industry *’ for a Radio talk.

(11) “ Some common vegetable pests and their control”
and (12) “ Thevetia mnerifolia—A cheap contact insecticide ” for
publicat on in the Villagers, Calendar, 1943.

The firs' six papers were p esented h:fore the Entomological
gection of the Indian Scicnce Congress, January 1942.

COIMBATORE, ‘ M. C. CHERIAN,
Government Entomologist.
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