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Editorial

Educational facilities in the fields of Agricultural and
Veterinary sciences are expanding rapidly.  With the
imercase in the number of colleges and larger enrolments,
there is an ever-growing need for good teachers and good
teaching, to maintain and wherever possible, to improve the
standards of instruction imparted; for, on the results of
good teaching and the resulting technical personnel depend
the sucess of our present and future Five Year Plans. The
evolution of suitable techniques to improve teaching
methods along with suitable teaching aids has become urgent
and the ‘Seminar on Teaching Methods’ organised by the
Indian Council of Agricultural Research and held at
Trivandrum this month has come none too soon.

The Seminar, the first of its kind in India to lay plans
for overall teaching improvement, appreciated the signi-
ficance and importance of the problem and made valuable
recommendations to promote teaching efficiency. The fact
that the recommendations emerged out of free discussions by
over sixty mature and experienced members of the tcaching
profession, advised by fourteen distinguished educatlomstg
of the American Technical Co-operation Mission, adds prestige
to these recommendations.

The recommendations which dwelt on teaching methods,
teaching aids, the value of field studies and tours, student-
teacher relationships and teacher evaluation, highlighted the
fact that ‘teaching’ is not a stagnant and static field but is
a dynamic tuhmquc which could be improved on for more
and more cffectiveness and better results. The purpose of
vood teaching is to stimulate a spirit of inquiry in the mind
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of students and to improve their creative abilities so as to
enable them to think and act for themseclves. A good
teacher can do much to enthuse his student and therein lay
the success of good teaching. Along this line, Prof. Kumar,
the Chairman of the Seminar said ¢ Let us teach students
and not subject matter’.

Though this approach may sound revolutionary to many
who ¢ tutor * students through memorisation and other similar
preparation methods to get through the cxamination, it is
time that the professional institutions realise the importance
of good teaching, for, the student is taught not only to get
through an examination, but taught to run a profession all
his lifc where he has to put into daily practice not only
what he has learnt from his teachers, but has to face new
and tough problems every day and solve them as they comic.
The responsibility on the teachers in professional institutions
is therefore, all the more great and it is only timely and
proper that the teachers of the Agricultural and Vcterinz‘u‘y
professions took the lead at Trivandrum to focus attention
on some of these aspects.

The Soils of Madras
Part-IIl — The Black Soils of Madras
oy

Sri. P. K. R, MENON and Dr. A. MARIAKULANDAI
Agricultural Collego and Research Institute, Coimbatore

Introduction: In the preceding Section (Part-I) the distribution
of the different soils in the districts and taluks of the districts was
given. The soils were shown as belonging to four categories namely
the black, red, alluvial and arenaceous soils.  Nothing was said about
the nature of each category. In the present and subsequent papers it
is proposed to deal with each category in respect of mechanieal and
chemieal composition and Physic-chemical properties.

Although revenuc authorities have divided the soils of the
State into the categories given above it would be more correct to
clagsify them into (a) black (b) red (¢) laterite (d) mixed (e) alluvial
(t) salinc and alkaline and (g) forest and organic soils according to
their nature and properties. In these classes there are various types
and the properties of the important types are discussed under
cach class. 1

The geological formations of Madras State: The oldest and the most
extensive geological formations in Madras State are granites and
gneisses of the Archean Period. These can be broadly subdivided
into (a) the younger granites and granatoid gneisses and (b) the older
gneisses. The granites and gneisses which cover the major portion
of the State vary very much in mineralogical and chemical
composition. The felspars present in them may be potash felspars,
lime or sodalime felspars. The other minerals found in the rocks
arc quartz, muscovite, biotite, hornblende, augite and others.
Accessory minerals found in these rocks vary very much and garnet,
apatite, corundum etc. are sometimes met with. Acidic rocks
generally give rise to red and sandy soils while basic rocks rich in
soda - lime felspars are mainly responsible for the devclopment of
black soils. ‘

The other rock formations of any importance in the State
are the charnokites which contain hypersthene or enstatite. These
occur in Nilgiris and in parts of Salem and Coimbutore districts.
Khondolites oveur in Northern Circars and along the east roast.
Rocks of the Gondawana system are found in parts of the State
from Madras to Tanjore. Thc. main rocks of the system ave grits,
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sandstones, shales and limestones. Loose textured sandstones and
pebbles known as Cuddalore formations or Cuddalore sandstones arc
found in parts of South Arcot and Tanjore districts. Laterite
formations derived from various kinds of rocks occur in the West
(‘oast and on the hills and in parts of the East Coast.

Rock formations which can grouped wunder granites and
gneisses give rise to both black and red soils. The rocks responsible
for the two soils, however, differ in their chemical composition a3
can be seen from the following table.

Chemical Analyais of typtcal rocks giving rise to Black and Red
Soils in Madras State:

Rocks giving black Rocks giving red

. soil soils
Heads of analysis ) )
Trap Hornblende Red White Mics
rock Schist granite granite granite
1. Moisture % e 2'88 033 048
2. Loss on ignition 9 007 014 e .. ..
3. Silica (810.) % 5269 5048 37 73-36 72:15
4. Iron Oxide (Fe.O0,) % 8-05 9-60 349 192 360
5. Alumina (ALQ;) % 2304 20°13 1454 1412 14-31
8. Sesquioxides %
(R;04) 3109 2973 18-03 16+04 1791
Time (Ca0) % 9'43 1098 154 140 1:65
3. Magnesia (MgO) % 521 421 042 0 52 054
9. Potash (K,0) % 1-08 014 Z} 83 434 4-41
10. Soda (Na,0) % . 294 2-23 3564 369 4-21
11. Silica Sesquioxide ratio ‘ .,
{Molecular) 317 326 724 838 772

From the above table it is seen that there is a considerable
difference in the chemical composition of the rocks giving rise to
black and red soils. Black soils originate from basic rocks cou-
taining 45-557% of silica while acidic rocks with over 657 of silica
are mainly responsible for red soils. The trap and hornblende schist
are richer in sesquioxides, lime and magnesia and poorer in Potash
than the granites which form red soils. There is a considerable
variation in the molecular silica sesquioxide ratio of the two types.
The felspars exist in the trap rock and the hornblende schists mainly
as lime and soda-lime felspars while in the three granite types listed
above they are present chiefly as alkali felspars (sodium and potassium
felspars). It is believed that the nature of the felspars determines
the type of soil which is obtained from the rock.
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The Black Soit: The total area of black soil in Madras is about
67 lakhs of acres. It is found in all the districts of the State except
in Nilgiris, Malabar and South Kanara. The non-occurrence of the
of the black soil in these districts is due to the heavy rainfall
received there. The black soil area is the greatest in the districts of
Ramanathapuram and South Arcot where it forms 617, and 45%
respectively of the total cultivable area. The black soil is generally

formed under semi- arid conditions with an annual precipitation of
20-40 inches.

The depth of the soil varies considerably. Some are 4 to 5
feet in depth while others are 8 to 15 feet deep. In some places the
top soil is black in colour while the lower depths may be grey, light
vellow or light brown. The black soil cracks deeply in summer with
the result that there is a common saying that the soil ploughs itself.
The belief among the ryots is that the wider the cracks the more
fertile is the soil. The cracks are some times so deep that it is
dangerous for cattle to walk in the field. The power to develop
cracks in summer generally possessed by black soils is due to two
causes. First of all, the soils vary from clays to heavy clays
(containing 30 ~ 50% and more of clay). Secondly the black soil clay
belongs mainly to the montmorillonite group which possesses high
expansion on the absorption of water and considerable shrinkage
when it becomes dry. The soil has a high molecular silica’sesqui-
oxide ratio of 2'7 to 3'5. Its base exchange capacity is high ( 30 to
70 milliequivalent per 100 gms. of soil ) but varies considerably from
tract to tract. There is a distinct correlation between the clay content
of the soil and its cation exchange capacity, 17 of clay generally
accounting for about one milliequivalent of base. The soil has a
high lime status and 70-80% of the cations in the exchange
complex consists of calcium. Free calcium carbonate is generally
present in the soil in the form of Kankar and in some profiles
the lower depth below 4 feet consist mainly of this constituent
with small infiltration of the soil. The black soil may be divided
into two classes according as it contains gypsum or not. Where
gypsum occurs it is generally found below the third foot and
it is always associated with a high concentration of soluble
salts particularly sodium and magnesium sulphates. The black soil
is generally fertile containing fair amounts of available phosphoric
acid and adequate amounts of Potassium and lime. Tt is deficient

. . 4 3 LR . . . -
in nitrogen. The limiting factor for its cultivation is insufficiency
of water.
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The black soils of Madras are derived from many gcologicill
formations such as granites, gneisses, schistose gneisses, chlorite;
hornblende schists, traps and Dharwar formations, cretaccous lime
stones of Trichinopoly and shales ete.

Colour of Black Soils: Therc has been much speculation about
the colour of the black soil and various theories have heen advanced
to account for it. Some of thesc arc: (1) the colour is due to the
presence of large amounts of organic matter in the soil: (2) a black
mineral containing titanifcrous iron ore present in the coarse
fractions is responsible for the colour; (3) complex humus compounds
give the colour to the soil. Al these hypotheses have been found
to be incorrect or inadequate. The organic matter and humus
content are less than 19, and titaniferous minerals. even if
present, are not sufficient to give the black colour to the soil.
C. Raghavendrachar (2) working at Coimbatore (unpublished records)
has given a satisfactory explanation to account for the colour of the
soil. He attributes the colouwr to a very thin coating of a small
amount of black calcium humate on the colloidal complex of the soil
just as ferric oxides give red and yellow colour to soils.  The calcium
humate is formed particularly on the surface soil from the de-
composition of the organic matter of plant residucs in the presence of
abundance of lime. In support of this, it has been shown that many
of the black soils arc black only at the top (where ealcium humate
forms) and are light grey or dirty white below the surface even when
the chemical composition is the same throughout the Profile.  So,
it is clear that the natural colour of the clay complex is light grey or
dirty white and that the calcium humate which is formed on the
surface is responsible for the black colour of the soil. A very small
quantity of the substance is sufficient for giving the colour as it is
present as a thin coating on the colloidal complex. This black coating
of calcium humate is resistant to the action of hydrogen peroxide and
so0 the colour of the black soil is not destroyed by boiling with hydrogen
peroxide. However, when the combination between calcium and the
humic material is broken up by treatment with dilute hydrocholoric
acid (N/5) and the soil is then boiled with hydrogen peroxide the
black colour disappears and the clay complex assumes its natural
light grey or dirty white colour. It is therefore the peculiar combi-
nation of humic material with calcium and the coating of the resultant
product that is responsible for the colour of the black soil. There is
as much (or even more) iron in the black soil as in the red ; but in the
former it exists mainly as combined iron in the divalent condition as
against at least a part as free ferric oxides in the red soil.
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Occurrence of Black and Red Soils side by side in Madras State: In
many localities in Madras State the black and red soils are found to
occur side by side. Many Indian Scientists (4, 5) believe that the
two soils have originated from the same kind of rock and the red
soils are found at higher elevations and the black soils at lower levels.
They also consider that the red soil washed down into the lower
topography may change into black soil. Extensive field observations
have, however, shown that the black soil does not always occupy 4
lower topography as compared with the adjacent red soil althouch
in many places it does so. It cannot also be conceived how the er
soil with low silica - sesquioxide ratio, hase exchange capacity and
entirely different mineralogical pattern can change into the black soil.
Field observations and laboratory data indicate that both the types
of soils are formed from rocks of different mineralogical and chemical
composition although the rocks may be classified under the same
group such as granites and gneisses. It is possible that different
portions of the same rock formation (such as granites and gneisses)
give rise to the two types of soil on weathering. Basic rocks rich
in soda lime felspar give rise to black soil while granites and gneisses
with a preponderance! of alkali felspars form the red soil. The
occurrence in many places, of the black soil at a lower topography
than the red soil may be explained as being due to the greater
mobility of montmorillonite clay. The particles of montmorillonite
clay are very much smaller than the Kaolinitic clay of red soils. So
when black and red soils are formed in a place the black soil clay
has w greater tendency to wash down and accumulate in regions
i)illl?l\:s/r topography leaving behind the larger particles of red

Properties of the Black Soil : The black soils found in the various

districts of the State are not identical. They vary in mechanical

composition, base cxchange properties and other characteristics.
In texture they vary from clays (307, to 50" of clay) to heavy
clay (over 507% of clay). For practical purposes the black soils of
Madras State may be divided into two main types: (1) the heavier
black soil exemplified by the Koilpatti black soil and (2) the

lighter type found in Coimbatore. Intermediate hetween these are

several other types differing in mechanical composition and other
properties.

Profile Study: The profile characteristics of the two types are
indicated diagramatically as helow : - v
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Koilpatti Black Soit Coimbatore Black Soil

Black soil with Kankar Black soil with kaukar
streaks - . stroaks
I Black soil with Kankar : 1 Do
bits
2" Black soil contains kankar 2" Black soil with IKankar
& a small amount of- - r
gypsum 3' Black soil with powdery
S whito kankar & gyprum
3 .
1! Black soil containg a 4 Kankar with infiltration of
large amount of black soil
,,,,,,,,,, 6' kankar & gypsum
5 Kankar light red in colour
6" Kaukar with infiltration
of black soil 6!
Do
o 7 Kankur
8' Very hard bed of kankar

Shiows indistinet contact.

Shows distinet contact.

In both the profiles the first and sccond foot of soil are black
in colour with Kankar streaks.

In the lower depth Kankar is found
in abundance.

Below 4 feet considerable amounts of Iankar are
found with small infiltrations of the soil. At greater depth especially
in the Koilpatti area there is very little of soil and the material 15

mainly Kankar. Gypsum with associated salts is found in the profiles
from 2} to 5 feet,

Mechanical Composition: The mechanical composition of the

soil and sub-soil as determined by the International method are
tabulated below :

Mechanical Composition : o

Koilpatti type. Cotmbatore type.

o 0-1! 1-g' 233/ 0-1' 1-2
Clay 53+2 58: 342

5 81 ) - 34 ‘L 650
Silg 15°6 160 _{\ 4 J
Fino sand 14°0 12:5 112 177 W} 390
Conrse sand 11°5 85 46 301 J
Matter soluble in N/ 57 49 10°7 70 60

HCI (By diff.)
Total 100°0 100+0 100-0 wo0 100
IS
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The Koilpatti soil is a heavy clay with over 507, of particlcs
of 0°002 mm and less (clay). The finer fractions (clayv 4 silt) make
up about three fourth of the soil. The matter soluble. in dilute
hydrochloric acid (mainly calcium carbonate) increases with depth.
The Coimbatore type of black soil is a clay soil containing about
equal amounts of the finer and coarser fractions. The clay content
of the soils is near about 307 and so it should be classified as a
clay soil. The admixture of about equal proportions of the finer
and coarse fractions make the Coimbatore black soil more suitable
for crop production than the heavier Koilpatti type.

Water Saluble Salts: The soluble salts present in 1:5 water
extract of the soils and sub - soils are presented below.

Coimbatore type. Koilpatti type.
[ S VA YR S VAR S U O VR A P YUTY
Total soluble salts ¢ 0000 0-14 1-83 0089 0095 142 1-92
Caleulated Salts:
i i Soluble salts
Cal bicarbonato 5
&VCI‘}T}(H)(()O‘)J .. 0°043 0-031 not calculated 0025 0038
° . when the total
. less
Caleium sulphato % salts are
u(Cc; $0,) : .. . 088 than 0°1% 079 081
Magnesium sulphate
% (Mg S0O,) .. . 0-10 0-18 0-26
Sodinm bicarbonate
%, (NaHCO,) 0°067 0°0094 . .. .. .. .
Sodium carbonate %
(Na.CO,) 0°0085 0-0085 .. .. .e .. -
Sodium sulphate %
(Na.S0,) 0:0050 0-0022 0-33 .. 0-32 069
Sodinm chloride
{NaCl) 0-0058 0041 012 .. .. 0-0009 0012
pH 878 813 832 876 874 863 851

In both types the top soil and the sub - soil contain less than
0'1°, of soluble salts. But lower down the salt concentration
illcll'C{ISCS to 1% and more. This is the gypsum layer and the salts
consist of calcium, magnesium and sodium sulphates. The layer
extends from 23-3 feet to 5-6 feet. It is noted that at the top of
the gypseous layer sodium sulphate is much less in quantity than
caleium sulphate while in the middle the two salts are present in

nearly cqual amounts and still lower down sodium sulphate exceeds

calcium sulphate. For details of the salt distribution in the whole

of the gypscous layer of the Koilpatti soil (8) may be referred to.
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As the black soil contains considerable amounts of sodium salts its
irrigation should be undertaken with caution. TIn certain parts of
the country as in Nira valley in Bombay and the Irwin Canal area
in Mysore indiscriminate irrigation of the soil with salt accumulation
in the lower depth has lead to its alkalinisation and impoverishment.
To prevent such damage irrigation water must be used judiciously,
the water table should not be allowed to rise and the drainage must
be kept efficient.  Experiments carried out at Siruguppa in Bellary
district have indicated that with or without crop the black soil can
be given light, medium or heavy irrigation without any danger of
the rise of salt from the lower depths. Irrigation only washes down
the soluble salts and the danger of alkalinisation is remote. However
it should not be forgotton that the area where the experiments are
now conducted is situated in a land mass of dry soil, that the
drainage is excellant and that the water table has not risen. What
the position will be when the whole area becomes irrigated and the
water table rises should be studied carefully. Trrigation of the black
soil should therefore be undertaken with precautions.

Base Exchange properties of black Soils: The study of the base
exchange properties of black soils presented considerable difficultics
on account of the presence in them of free calcium carbonate and
soluble salts including gypsum. One of the authors has worked
out a suitable method for such soils (6). The results of the base
exchange studies and the silica sesquioxide ratio of the soils are
tabulated below.

Base exchange properties of Black aoils.

Coimbatore type Koilpatti type .
0—1' 1—2 2—3" 0—6" 6—12" 1—2° 2—3

S ———

Cation exchange capacity
( Milliequivalenta .. 32-3 314 27'4 6138 6585 6722 658D

Exchangeable
Caleium (me) .e 2346 214 196 4954 53'16 5297 5046

,» agnesium (me) .. 69 76 68 993 11-11 1273 1362

»»  Potassium (me) .. 061 057 042 1'29 076 0-81 089

y»  Sodium (me) . 065 043 041 062 062 071 088
Molecular silica/sosqui-

oxido ratio of compo-
site soil ‘e — 2-7 —_ - 35 37 —

The base exchange properties indicate that the two types
differ considerably in their cation exchange capacity, the Coimbatore
soil showing only half the value for the Koilpatti soil. However
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in both types calcium forms more than 70—80% of the exchange
capacity and the next important cation is magnesium. The mono-
valent cations, sodium and potassium are present only in small
amounts and the degree of alkalinisation of the soil and sub - soil
arelow. Sodium was estimated directly by a modification of Kahanc’s
(10) method standardized by one of the authors (7).

It is also noted that in both the soil types 17 of clay
(0002 mm and less) contributes to about 1 milliequivalent of
cation exchange capacity to the soil. Facilities do not exist at
Coimbatore for the identification of the clay minerals. But from the
base exchange properties of the soil, the silica - sesquioxide ratio
and the dehydration studies of the clay it has been deduced that
the black soil contains montmorillonite clay with some admixed
Kaolinite.

The fertility status of the black soils: The results of the chemical
analysis of the black soil with the range of the nutrients from
a number of estimations is tabulated below. The methods employed
for the cstimations are those usunally adopted in the laboratories
of the Government Agricultural Chemist, Coimbatore. Nitrogen was
estimated by the reduced iron method using 1:1 sulphuric acid.
Total phosphoric acid and potash calcium and magnesium were
estimated in the hydrochloric acid extract and the available
constituents by Dyer’s 19 citric acid method.

Coimbatore type Koilpatti type
Nitrogen (N) % .o 002 — 005 030 — 050
Total phosphoric acid % (P,0;) 0:033 — 0:065 0065 — 0095
Total Potash 9% (K.,O) . 017 — 045 020 — 035
Total Caleium % (CaO) .e 107 — 240 308 — 483
Total Magnesium % (MgO) . 064 — 161 060 — 135
Available phosphoric acid (P,0,) .. 0005 — 0°017 0 0060 — 0025

Both the soil types are deficient in nitrogen, organic matter
and available phosphoric acid. Total phosphoric acid and total
and available Potash are, however, present in adequate amounts.
There is abundance of lime in the soil especially in the lower depths.
Low organic matter content is a common feature of tropical
cultivated soils. During the major part of the vear the temperature
and the moisture content of the soil are conducive to vieorous

. . 0 g o \ . . e '
microbial activity and the added organic matter undergoes active

-
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decomposition.  In summer when the moisture in the surface soil
is too low for microorganic activity oxidative decomposition is
vigorous. Both these causes operate to make the organic matter in
the soil low.

Summary of the properties of Madras black soils: The black soils of
Madras are derived from granites and oneisses  conbaining soda
lime felspar and generally range from clays to heavy clays the
finer fractions (clay + silt) accounting for 40 —707,. The cluy
minerals of the soil belong to the montmorillonite group. 'The
soil has a high silica — sesquioxide ratio of 27 to 35 and a high
cation exchange capacity of 30 — 70 milliequivalents per 100 gms. of
the dry soil. Bach gram of clay generally contributes to about
1 milliequivalent to base exchange capacity. Calcium forms 70 to
80, of the exchangeable cations and there is abundance of free
:aleium carbonate in the soil. Some of the black soils conbain
gypsum. The gypsum is generally associated with considerable
quantitics of sodium sulphate and magnesium sulphate. So  the
irrigation of the soil must be taken up with caution. The black
soils are comparatively fertile. They are poor in nitrogen, organic
matter and available phosphoric acid but contain adequate amounts
of Potash and lime. Bumper crops can be raised on the soil with
proper manuring.
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Millets in Ramanathapuram and Tirunelveli Districts
with Spccial Reference to Spread of Strains

by
Sri G. RAMABHADRAN axnp Sri K. DIVAKARAN

Introduction: The term < Millets” is a collective name for
ecight different cercals grown mostly under rainfed conditions.  The
more important among them — Cholam, Cumbu and Fagi form the
major millets and Samai, Varagu, Kudiraicali, Tenai and Panivaragu
which are of lesser importance are called minor millets. The above
mentioned cereals thrive in arcas of low fertility and rainfall and
form the staple food of the population in areas where they are
extensively cultivated.  Millets are also very important fodder
crops and are grown practically in all the districts of the State,
except in the heavy rainfall districts.

In the districts of Ramanathapuram and Tirunelveli millets
arc eultivated extensively under rainfed conditions while a small area
is raised under irrigated conditions. The area under millets (rainfed
and irrigated ) is furnished below :

Millets Area in Ramanathapuram and Tirunelveli Districts.
(in acres)

Rainfed Irrigated
¢ - v - .
Crops ;;{}?:. '1”}1“.81' Total fail;::- Tirunel- Total
puram veli puram veli
Cholam 15,136 23,334 39,170 30,864 56,640 87,504
Cumbu 110,687 158,331 268,911 12,103 3,759 16,562
Ragi 12,757 19 12,776 63,813 24,801 88,684
Tonai 7,128 133 7,261 122 77 199
\'arﬂgu 9,905 4,094 14,499 51,405 496 54,403
Samai 29;214 51,405 83.619 146 217 363
Kudiraivali 30,410 43,759 74179

I'rom the above table, it 1s observed that cumbu is the crop
extensively cultivated under rainfed conditions, i. e., over 25 lakhs of
acres followed by Cholam, Ragi, Scomai, Varogu and KNudiraircal{. The
important crops raised under irrigation are Ragi, Cholam and Varagu,

In four taluks in Ramanathapuram District, i, e., Sattur,
Srivilliputhur, Aruppukottai and Mudukulathur and four taluks. i e
. . . D R R
Koilpatti, Srivadkuntam, Nanguneri and  Tenkasi in - Tirunelveli
district, millets occupy a very large arca.  In the other nine taluks
. ) s,
millets are not grown on an extensive scale.
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LocslTA.gr‘c“:t!lral Practices: The two districts of Ramanatha-
am an irunelveli are ¢ i .
purs IStct T elveli are contiguous and form the southern end of
e. Jym « ey o
the o a e climate, rainfall (287 per year) and zlgri(‘ult.ural
tice it <imi :
Pr~acO; Sa.retftlmo.st similar in the two districts, except for very
minor vari: g o , . . .
immediat Id 10?‘3- Rainfed crops are raised in the black soil arcas
ia o ;
Tt tc Ey after the receipt of the north cast monsoon rains.
o be : . . .
noted that rains are received slightly earlier in tho
Ramanathapuram district tl i Ti i
Contle ¢ 1an in the Tirunelveli digtrict, conse-
1 : Ty .
1 Y>. e. arca under Varagu and Samai is more in Ramanatha-
puram district.

- tThe cultivation regimen of millets is the same as in other
( 1 Al ) 3 ' . 3 T, ] 1 1

stricts, except for certain practices which are peculiar to the tract
and they are detailed below :

o Cumbu Cumbu is grown in the same field, yoar after year,
:EESO;Z:;?;:?SOEHS:(III ;x;itg?utb anyl. c?nsequcnt rc.duction 'in yield.
ot g | fcm - L:(,umbu, and is J)Cc\xh@y to the

elds are heavily manured — shecp penning at 1,000 per
acre fmd 4-5 tons of farm yard manure, since Cumbu — a short
duration crop of 90-95 days only — is grown year after year, there is
not much drain on the manure. Every rich cultivator relegates one
fourth of his area to Cumbu-adi-Cumbu and gebs a return ofbl 200 1b.
to 1,500 1b. grain per acre. ’

or Ch,(’)lam DA (peculiar variety of Cholam, known locally as

rungu ” cholam (Sorghum dochna) is grown exclusively for fodder
purposes. The grain is dark brown in colour and is enclosed comple-
te.ly by the glumes. The grain does not thresh out easily and has a
slightly bitter taste, hence this variety is not popular for grain
purposes. For fodder, a very heavy seed rate of 80-100 Ibs., per
acre is adopted, and since no thinning is done, the stalks remain
thin. The grain yield from such a crop is naturally poor. The dry
straw yield is about 2500 ~ 3000 1b. per acre.

' Attempts were made in the early years of the opening of the
Agricultural Research Station, Koilpatti, to introduce other varictics
of Cho‘lafn suitable for both grain and fodder purposes. A number
of varieties, 1. ¢., Periamanjal Cholam of Coimbatore, Pachn jonna of
Guntur and Nandyal, Telle jonne of Bellary and sorghums from
Bombay Dl'O-Vincc and U. S. A. were tried, but it was found that none
of then.l sutt the conditions prevailing in the tract. Thoueh the
vegetative growth is satisfactory, they do not set seed due to want
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of sufficient moisture in the soil, at the flowering time. The culti-
vation of (holam for grain purposes in red soil areas under rainfed
conditions, is a peculiar feature in the Tenkasi Taluk of Tirunelveli
district. A large patch of red loamy soil of nearly 50,000 acres i. e.,
a semi cirele with Courtallam as the centre, gets the benefit of both
the south west and north east monsoons. In this area, wlth the
receipt of stray showers during the months of January, February
and March, lands are ploughed, manured, covered and kept ready for
the receipt of summer showers during the month of April. As soon
as rains are reccived in April, Ckolam is sown broadcast at the rate
of 20 1b. to the acre and covered with country plough. When the
secdlings are about six inches in height, a thinning, weeding and hoeing
is given.  Till about the beginning of the first week in June, no rains
are received. Thus from the date of sowing in the month of April to
the first week of June, the crop passes through a critical period.
The scedlings shrivel up and look parched due to drought and with
the advent of the south west monsoon rains, the crop recovers and
the growth during June-July is remarkable. If, instead of Cholam,
any other crop is sown, it is almost sure that it would dry up.
The Cholam crop comes to maturity in September. An acre yield of
about 1,500 Ib. is not unusual. The Cholam stalks are not cut as is
usual in the other tracts, but the plants are pulled out so that the
land can be easily got ready for the black gram crop to be sown in
the north east monsoon season, i.e., in October. The blackgram
crop is not manured and no preparatory cultivation like ploughing is
given. The seeds of blackgram are sown and covered with the
country plough. Ploughing and manuring, it is believed, result in the
blackgram crop, growing bushy, without producing pods.

Ragi : Ragi is cultivated on an intensive scale, mostly under
irrigation. Two crops — one during January-April and the other
during March-June — are raised and both go by the name of
«Corar Kerpar” or summer ragi. The crop grown during
September-December goes by the name of “Kara Keppar” or main
ragli. The arca under summer Ragi is limited and usually short
duration varietics with 90-110 days are preferred for this season.
For the main season, longer duration varieties with a duration of
120-140 days are planted, since well irrigation is supplemented by
the north east monsoon rains.

Varugu : This crop is raised on an extensive scale in Rama-
nathapuram district since the receipt of north east monsoon rain is
slightly carlier than in Tirunelveli district. A peculiarity in the
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Ramanathapuram district is that Varegu is arown regularly as an
irrigated crop by transplanting seedlings in summer.  Lven rich
cultivators prefer to have a course of Varagu rice.

Tenai: The avca under this crop is very limited. Tt is
grown as a mixture with cotton under rainfed conditions.  When
it 1s grown as a pure crop under irrigation from February-April,
nurserics are raised and seedlings transplanted.

Spread of Improved Strains released from the Station: 'The strains
of millets released at Coimbatore were tested at this station and out
of the several selections and strains tried, ouly a very few suited the
tract. Hence selection work on the important millets, i c.,
(1) Cumbu (rainfed), (2) Irungu fodder (rainfed), (3) Vellai Cholam
(irrigated), and (4) Ragi (irrigated) were taken up from the year 1930.

1. Cumbu: (rainfed) By selection work, an improved strain
of Cumbu K1, giving 10", more than local, was released during the
year 1934. This strain is very popular in all the Cumbu growing
taluks and an area of 1,05,000 acres is cstimated to be under this
strain; the percentage of spread in Tirunclveli and Ramanatha-
puram being 41 and 36 percent respectively.

Breeding work on Maize in U. S. A. has resulted in a number
of hybrid strains (giving more yield than cither parents) being
released for distribution. In a similar way, breeding work to
produce hybrid Cumbu is in progress and results so fur achieved are
encouraging.

2. Irungu Cholam : Breeding work to improve the straw
yield of Jruugu cholam resulted in the release of Irungu Ki, giving
142 more than local in the year 1934, Duc to paucity of sced

production, the area under spread is limited and is estimated to he
3,000 acres.

An extracted selection of Cholam from a cross bebween
“TPeriamanjal” of Coimbatorec and < Irungu™ of Tirunelveli was
-received from the Millets and Pulses Specialist, Coimbatore and tried
at the Agricultural Research Station, Koilpatti. This selection gave
better yields of both grain and straw over Trungu K17 and local
Irungu. This se.lection has been renumbered after '(‘xtcnsivc trials ay
(f'h(?lam K3, and is under distribution, but the area undor spread is
limited due to want of sufficient seed, and is estimatod at 400 acres.

A M .
Special efforts arc being made to increase the sced production
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and bring more area under its cultivation. This strain has the
grain qualities of Periamanjal cholam and the fodder qualities of
Irungu Cholam.

3. Ragi: By selection, two strains KI and K2, giving 14",
more yiceld than local Ragi, have been released for distribution.
Ragi K1 is green pigmented, while Ragi K2 is purple pigmented.
Ragi K1 has a tendency to lodge at the time of harvest, while
Ragi K2 does not lodge. Gradually, Ragi K1 is being replaced by
Ragi K2.  Attempts to get non-lodging green pigmented extracted
types are being made by crossing Ragi K1 and K2, The area under
spread of these two strains is estimated to be 47,000 acres, the
percentage of spread in the Tirunelveli and Ramanathapuram districts
heing 60 and 50 percent respectively.

4. Vellai Cholam : By selection, a strain Cholane K2 has
heen released for distribution.  This strain is shorter in duration
than local Cholam by a week to ten days and gives an extra yield of
15, over local. The grain is pearly white in colour. This strain is
very popular and the area under spread is estimated to be 60,000
acres, the percentage of spread in Tirunelveli and Ramanathapuram
being 74 and 58 percent respectively.

Nore: The area under improved strains, the area cultivated under
cach crop and the percentage of the area under improved
strains to the total area are furnished in Appendix I.

Details regarding the strains of millets released from
the Agricultural Research Station, Koilpatti are furnished
in Appendix IT.

Acknowledgements: Thanks are due to the Millets and Pulses
Specialist, Coimbatore, for kindly suggesting the subject and giving
necessary assistance in the presentation of the paper.

APPENDIX I.

Spread of Millet Strains in the tract.

Tiruneclveli Ramanathapuram
v Co?éred - Coveréd B
Struins Total by im- ;or®™  Total by im. Lorcen-
area  proved g q arca  proved tago of
strains sprea spread

strains

Cholum K2 Irrigatod 56,640 42,000 74 9% 30,864 18,000 58 9
Cumbu K1 Rainfod 158,331 65,000 41 % 110,587 40,000 36 9,
Ragi K1 and K2 Irrigated 24,891 15,000 60 % 63,883 32,000 509,
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APPENDIX II.

Improved Straing evolved at the Agricultural Research Station, Koilpatti.

Local vari 7
Strain No. from walfil:lgy Duration Irrigated p\e;e);cl. Remarks
selected or Dry. in lbs.

K1 Cholam Irungu Cholam 120 days Dry 6,000 Ib. Purely fodder

(of straw) type
K2 Cholam Vellai Cholam 90 days Irrigated 2,6001b. Crain typo.
(grain)

K3 Cholam Extracted type 120 days Irrigated 600 1b, A grain cum
(Periakanjal from cross and Dry (grain) fodder type
Irungu) between Peria- 7,000 1b. undor irriga-

manjal and (fodder) tion gives 3,000

Irungu Cholam 1b. grain and
18,000 1b. fod-
der.

K1 Cumbu Kattu Cambu 95 days Dry 800 1b,

(grain)
K1 Ragi Kala Keppai 130 days  Irrigated 2,600 lb.
(grain)
K2 Ragi Karunganni 130 days Irrigated 2,600 1b, Has stiff straw
Keppai (grain)  and is resistant

to lodging.

Inftuence of Fertilizers on the Abundance of

Pyrilla, Infesting Sugarcanc
by

* Sri B. K. SRIVASTAVA, M. sc. (ag.), ph. D, K. A, 7.,
(Cane Protoction Service, Mid - Ilastorn Range, Gonda (. p.)

Introduction: Tt is not always true that crops grown in soils
with nutrients optimum for vigorous plant growth are ahle to with
stand the attack of insect pests better than the crops grown in
deficient soils. Kxperimental facts are available where certain pests
have shown a greater preference for crops having luxurient growth
as a result of increased plant nutrients in the soil. S«hncneb(l!)-ﬂ)
showed that the injury to apple trees by the mealy bug, Psendococens
comstockii Kuw., was most severe in orchards thu.t ]uuT’_l)ocn treated

with nitrogenous fertilizers for several years but no damagoe occurred

1li { f .
on unfertilized trees. Gadd (1943) noted increased damage to tea

slants by the bore ; . .7
I,: Yy rer, Xyleborus fornicatus Egg., following increased

* Now Entomolog: . ;
Now Entomologist, Indian Agticultural Research Institute, New Delhi.
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amounts of nitrogenous, phosphatic and potassium fertilizers. The
results of the field experiments conducted by McGarr (1943) showed
that the nitrogenous fertilizers caused a definite increase in the
number of aphids, Aphis gossypii Glov,, on cotton. Eden (1953)
found that the damage of the rice weevil on the maize in the field
increased with the addition of nitrogen in the soil. During the past
several years it has been observed that pyrilla infestation was
severc in sugarcane fields with higher level of manuring. Similar
observations have also been made by Mathur and Gupta (1940) and
Mathur (1941).

Studies have been initiated in Balrampur Cane Development
Council area to find out the effect of three important fertilizers on
the abundance of pyrilla (Pyrilla spp.) in sugarcane fields. The
results of some of these studies are reported in this paper.

Material and Methods: The sugareane variety Co. 453 was
grown with different rates of the fertilizers as top dressing after
germination and just before the forming of tillers. Each treatment
consisted of 6 rows, 30 feet long and 3% feet wide under the trench
system of cultivation. Between the two treatments there was a gap
of 5 feet and the treatments were replicated four times in randomised
blocks.  The treatments were four rates each of the three different
fertilizers calculated as the actual plant nutrient in pounds per acre.
Sources of the plant nutrients, N, P and K were sulphate of ammonia,
super-phosphate and muriate of potash respectively. The experiment
was performed in pyrilla years and in the arca where serious pyrilla
infestation had ocecurred in the previous year. Moreover, an initial
infestation was also made artificially In April. The leaves bearing
cgg masses were collected from different fields and sorted to carry
cqual numbers of eggs as far as possible. In each sugarcane row four
leaves bearing such egg masses were introduced by tying them on the
different leaves of the four different plants at random. The population
counts were made in the next November by counting the egg masses
per cane as suggested by Khanna et al (1950). The experiment was
conducted uuder irrigated conditions and the population assessment
was made after the crop had received six irrigations.

Results: Nitrogen - The results of study on the effect of the
varying rates of nitrogen on the population of pyrilla is summarised
in table 1. Tn these observations where the rates of N varied from
0 to 120 pounds per acre, the average number of egg masses was 809
per cane. The means of the two years varied from 6-00 egg masses per
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cane at 0 pound application of nitrogen to 9-85 egg masses per cane
at 120 pounds. The difference required for significance was 255, hence
there were differences between treatments. A significant correlation

TaBLE 1

Effect of the varying rates of nitrogenous fertilizer on the population of Pyrilla.

N ~ Average number of egg masses per cane

in pounds e . \
per acre 1952 1953 Moan
0 Tl 49 6-00
% 86 55 7-05
80 101 58 0 45
20 96 1011 085
I. 8 D 5% level 255

between the rates of nitrogen and the population of pyrilla was
. | )
evident. The number of egg masses per canc increased with the

mcreasing  doses of nitrogen. The correlation cocficient (r of

Snedecor, 1946 ) was 0°1206; and at 5 per cent level 0:1187 was
required for significance.

Phosphate - the results with the phosphatic fertilizer ave
represented in table 2. The rate of P,0, varied from 0 to 80 pounds
per acre. The average number of egg masses per cane for the different

TABLE 2

Effect of the varying rate of phosphatic fertilizer on the population of Pyrilla.

P,0, Average numbem of egg masses per cane
in pounds . .
per acre Mean
1952 1953
28 64 52 58
48 74 61
40 7-2
80 5 48 60
°3 62 60

ze:;s was 6°05 in 1952 aud 590 in 1953, The over - all population for
oth years was 5975 v
yes é 75 egg masses per cane. There were no significant

differences in the population of ill;
¢ pyrilla due to the bhatic fertilizer
in either year. phosphatic fer tl]l/jtl

Potash - Table 3 shows the
fertilizer. The rate of K,0
The average number

. results with the potassium
varied from 0 to 100 pounds per acre.

of eg ; . . .
€8 MAasses per cane in these treatments for
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TanLe 3
Effect of the varying rates of potassium fertilizer on the popluation of Pyrilla.

K.,0 Average number of egg masses per cane
in pounds : S - Mean
per acro 1952 . I _ 19'33 N e
0 71 53 62
25 53 69 61
50 68 62 65
100 73 47 60

the different years was 6625 in 1952 and 5:775 in 1953. The mean
population for both years was 62 egg masses per cane. There were
no indications that the varying rates of potash influenced the pyrilla
population as the results were not significant.

Summary: Studies were initiated in 1952 in Balrampur Cane
Development Zone to determine the effect of three important plant
nutrients, N, P> and K to sugarcane on the incidence of pyrilla
( Pyrille  spp. ). Experiment was performed under irrigated
conditions and the variety of sugarcane grown was Co 453. The
sources of N, P and K were sulphate of ammonia, superphosphate
and muriate of potash respectively. Statistical analyses of the results
showed that only nitrogen significantly influenced the incidence of
pyrilla. The population of pyrilla increased as the rate of nitrogen
was increased, The varying rates of phosphatic and potassium
fertilizers had no significant effect on abundance of pyrilla.

Acknowledgements: Grateful acknowledgement is made to the
Cane Development Council, Balrampur (U. P.) for providing the
necessary funds for this experiment. Sincere thanks are also due to
Mr. T. C. Pant, Assistant Cane Development Officer of the Council
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Studies on Drought Resistauce in Rice*

by
Sri K. RAJAGOPALAN, B. Sc., (Ag.,) M. Se.,
(Agricultural College and Research Institute, Coimbatore)

Introduction:  According to Maximov (1929) “drought resistance
means the capacity of plants to endure drought and to recover
readily after permanent wilting, with the minimum of damage to the
plant itself and to the yield produced.”  He suggests that the most
inl‘p()rt:\.n‘o step must be to select from plants capable of growing in
drier regions, those which can readily endure and do not merely
escape or evade severe drought. Tn his opinion it should be possible.
when we have decided which plants are truly drought resistant, to
attack with success the problem of determining the peculiarities of

organisation that actually confer on plants the faculty of enduring
drought.

Drought itself is by no means a simple phenomenon. Categori-
cauy 1t is of two types; soil drought and atmospheric drought, of
which the former is often more important than the latter. Hot and

gry. w1qu cause atmospheric drought and consequent wilting or
esiccation of the plant, though the soil in which it grows might

have enough moisture. Soil drought, on the other hand, causes the
plant to wilt by not providing it with adequate water or providing it
only in insufficient quantities so that the plant is not able to repl(‘n‘ish
th‘e ‘water lost by transpiration. Soil drought causes a permanent
wilting of the plant, whereas wilting due to atmospheric drought is
mostly temporary. Both soil and atmospheric d],bllghb therefore

cause h:?voc.to plant growth and adversely affect crop production in
the semi - arid regions of the world.

In Madras ic 5 : is rai
ras State, rice on 75 percent of the area, is raised under

wet conditions. The remaining 25 percent of the aren is sown with

zlce varieties which are entirely rainfed. Some of them are dryland

ypes grown under_ open conditions while some others are treated as

w?:h rtwe,d lfl conditions are favourable; but all of them have to

:;1 ] z;n. rought for considerable periods. Tn marked contrast,
r " . - 1 M ]

18 web rices grown in the majority of the rice growing arcas, require
a plentiful supply of water T aro abont 2
¢ plontiful ply water.  Apart from this, there are about 25

*1 A o 1 1
p of Oryza known to occur in the wild state, of which Oryza

sativa forma spo e ; :
a spontanca reckoned as the Immediate progenitor of most

of the culti »d ri i i
or vated rices in India, has a close resemblance to cultivated
*Part of the Thesis

a . .
University of Madras. pproved for the award of M. Se.

Dogreo by the
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forms in several characteristics, with an affinity for easy crossing
with them. Tt occurs all over India, and differs from the cultivated
forms in respect of the ease with which the grains shatter from the
panicle, helping in its dispersal. These wet, dry and wild rices
greatly vary in their water requirements and consequently resistance
to drought. It may therefore be assumed that drought resistance
should be a specific character and one which requires very close study.

The present studies are directed towards the characteristics
which are associated with drought resistance so that these may
enable the breeder to use them in his attempts to evaluate drought
resistance in his work of evolution of drought resistant forms. It
relates to the study of hybrids between high yielding cultivated
low-land rices and drought resistant wild rices and their behaviour
towards drought.

Materials and Methods: A collection of 2,300 varieties of rice
belonging to the cultivated forms of indigenous and exotic types as
well as the wild species of Oryza is being maintained at the Paddy
Bieeding Station, Coimbatore as a live herbarium. The wild varieties
chosen for the study belong to the species of Oryza sativa forma
spontanea and are characterised by free awning and severe shedding
of grain. These wild rices both exotic and indigenous are not
therefore cultivated and they are very poor yielders besides possessing
poor quality of grain. Some of them are extracted or synthetic
types obtained from pure breeding hybrid materials studied. The
wild rices are maintained in pure condition for their genetic
characters as valuable material for study and use as parents in
hybridization to combine their desirable qualities such as disease
resistance, drought resistance, ete., with the cultivated types.

Among the wet varieties chosen for the study, GEB. 24 is an
improved strain very popular throughout the State for its good
quality as table rice, comparatively high proportion of rice to paddy
by weight and its capacity for high yield under early planted
conditions. The other strains evolved from the Paddy Breeding
Station, Coimbatore, namely, Co. 1, Co.2, Co.5 and Co. 13 are
equally popular in different parts of the State and also high yielding.
The strain Co. 13 is a short duration variety which comes up for
harvest in 110 days and is cosmopolitan in nature as it can be fitted
into any scason, either in the first crop season from June to
September, or later in the ¢ Navarai’ season from February to May

or the intermediate season as well.
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Hybridisation was started in the year 1947 with the object of
combining drought resistant habit of the wild species of Oryza with
the high yielding non-shedding and other good quulitic\‘. -()[' the
cultivated Oryza satira. Nine scts of suceessful orosso; namely.
Co. 13 x T. 129 and Co. 13 x T. 469 (short duration crosses ma frlll'il‘l“'
in 125 d'a‘ys) and GEB. 24 x T. 1601, Co. 1 x 1. 1702, Co. 2 x T l(i(';’rj
Co.\ ‘;’ x T, ]()‘Z,. Co. 2 xT. 740, Co. 5 xT. 113 aund Co. 5 x 7. 128,
e sern. (Tho dserition of ey ) o et v

> parents is g n Appendix).

The hybrids w i
rids were grown during 1948—"4¢ e irrieate
condition. The 1 {7‘_) ng 1948—"49 under irrigated
e - ¢ and F2 generations  were studied  for their
:1“0’“1’ ;‘logl(‘iﬂl characters. Single plants with ability to withstand
rought and i itior G |
g in addition possessing desirable characters such as good

tillering - sh i aw
g, non-shattering, awnlessness and carly  maturity were
selected. l ‘

7\ N R . .
thei “1:- F3 and F4 generations of the crosses were studied for
leir reactio owi :
diti ) n to drought by growing the progenies under controlled
cen g irrigati N ‘ . cn
thions of irrigation where the plants were subjected to artificial
drought in the field.
rown in : : .
gr » l1 a .wet field where the plants were subjected to artificial
ou e Treiien b - )
ght by withholding irrigation at intervals till the crop flowered,

after .wluch the fields were always kept wet for the proper maturity
of grains. .

In another s her - .
Iv d i - _Set ")f experiment the progenies were grown under
purely dry conditions in an open dry field. The seeds were sown dry

and T g i i
t;h’e crop 'matmed with the help of rains received during the
season in addition to few irrigations. )

The ultim: jec i
. ul 1.ml;1te object of the studies was to synthesise ideal new
8 appropria " ever i )
V};Il)u‘\b{cp.ll) .111 ate for every environment by accumulating in them
alus ancillary characters conducive to resistance to drought
ght.

. Review of Literature: Aghton (1948)
reviewed the work on ‘ Breeding for dr
observes that ¢ i i

hat comparatively little specific breeding for drought

resistance bas been carried out on account of the ¢
reaction to drought.” » y

Russia the nature of

who has adequately
ought resistanco in crops’

omplex nature of
;\:uno}dt and Jonston (1936) observe that in
drouge resiyt: \

breeding problems are bch:rb 1:t1;;ihjztltl]( 5
drought resistant wheat v o .

both in yicld and qu

. and ity application to
8 Intensively and several new
.:n'letlcs superior to the old Russian ones
ality have heen developed by plant breeders of

In one set of experiment the progenics were
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that country. Tnvestigations were stavted in America in 1928 and
much work on breeding for dronght resistanee has heen reported in

wheat from that country.

Stefanovskii and Petropavlovskii (1934), studied thoroughly
the reaction of a large number of varieties, including 400 varieties of
the world collection of wheats and arranged them according to their
reaction to drought. Ileischmann (1934) in discussing the problem
of developing drought resistant wheats in Hungary suggested hybridi-
sation between Hungarian wheats and introduced wheats such as
Marquis, as possible methods of breeding drought resistant varieties
needed for local conditions.  Udoljskaja (1936) distinguishes two
distinet biological types of spring wheats on the basis of physiological
hehaviour and morphological characters and presents notes on a
number of wheat varictics which are of interest in breeding work in
the evolution of drought resistant forms.

Stefanovskii (1937 b) considers that the Afghanistan soft early
maturing wheats of the desert and semi - desert types are considered
to bhe of particular interest to the breeder in view of their general
drought resistance. Udoljskaja (1937) found that the F1 hybrids of
Triticum - Agropyron which resembled Agropyron were highly drought
resistant.  The ¥2 hybrids obtained hy backerossing the F1 to wheat
raried in reaction to drought and some promising progenies were
sclected.  Many lines that appeared uniform segregated with regard
to drought resistance, when subjected to rigorous conditions of
drought. Testing under these conditions is therefore suggested as
the best means of sclecting the most drought resisting forms,
Isenbock (1939) was of opinion that breeding for drought resistance
is greatly hampered by the absence of any definite method by which
it can be determined and carried out in the laboratory and hence
only a general estimate of drought resistance of plants under field
conditions hecomes possible.  Stefanovskii and Veceslova (1939 a)
found that promising hybrids could be obtained only from crosses
between parents both of which were drought resistant.  They claim
that the proportion of resistaut plants were higher in families raised
under arid conditions than otherwise owing to natural sclection
operating in the carly stages.

Krasovskaja (1940) states that drought resistance and  yield
under drought conditions were higher in individuals derived from
parents which had been grown in an arid environment. Saks (1941)
stresses that in breeding drought resistant varieties it is important
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to select forms that yield well hoth in had years as well as in good
years. Pal (1944) in discussing the wheat breeding work of the
Indian Agricultural Research Institute points out the possibility of
effecting wide crosses between wheat species and of cereals and
grasses of the genera allied to T'riticum which are reputed to possess
characters such as disease resistance and drought resistance.  Chinoy
(1947 a, b) studied about 260 sclected varietios of exotic and Tndian
wheats grown under dry and irrigated conditions. On the basis of
such a study a classification of wheat varieties for their reaction to
drought resistance has been made.

Various investigations on breeding for drought resistance in
maize, (Jenkins, 1932, IHeyne and Brunson, 1940), oats (Krsov, 1935),
barley (Harrington, 19335), Puaspalum, grasses and other crops such
as potato, Luffa, Citrullus, tomato, beans and forest trees, have been
reported. (Ashton, 1948).

There has not heen much of breeding work with regard to rice
in the matter of drought resistancz in Tndia. ¢ Crossing between
wild and cultivated types has been done at Coimbatore and it
appeared possible to evolve types having the drought resistant
character of the wild rice, without any of its undesirable chavacteri-
stics.” (Ramiah 1937). Srinivasan ct al (1941) have recorded that
some drought resistant cultures were obtained from the progenies of
an inter - specific cross, Oryza sativa X Oryzo longistaminala
(Perennis). Tt was found in Madhya Pradesh that the trouble due
to the wild rice Oryza Sativa L. Var. fatua (Spontanca) in rice fields
was serious in years of drought than in normal conditions when it
tillers more rapidly and profusely than the cultivated rice, showing
that it can thrive better under unfavourable moisture conditions,
At the Rice Rescarch Station, Berhampore, from a cross made
between the cultivated rice and the wild species Oryza pm‘nnazi&
progenies p:u.'tially resistant to drought were obtained. Hybridisation
was. st.artcd 1.n 1940 in Kashmir between low yielding, awned, hardy
varletxe's of rice grown in higher altitudes and high yielding types of
Kashmir valley proper. (Ramiah and Narasinga Rao, 1953 )

In the fields of drought resistance, high yie

varlet.les have t?een evolved by mass selection as woll as pure lin¢
selection. Hybridisation has not produced so far '
to meet such conditions.

Iding strains of dry
a suitable stramn

Observations :

The progenies of nj
' stnies ol mine sgets of crosses hetween
cultivated and wild

rices were studied for their morphological and

Drought Resistance in Rice 199

physiological characters and compared with their parents from 1948
onwards, Dominant characters such as purple pigmentation, awning,
red rice, bold grain and shattering of grains were exhibited in the
¥1 generation. In this connection it may be pointed out that the
cultivated rize varieties were used as male parents and the wild
Oryza sativa forma sponianca forms were used as female parents,
since the wild parent shatters its grain even ten days after seed
setting.  Out of the nine successful hybrids, two belong to the short
duration group and seven to the medium duration group. The 54 ¥1
plants grown iu 1949 wore again studied in all stages of their growth
for characters such as anthocyanin pigmentation in the leaf sheath,
internode, junctura, auricle, ligule, pulvinus, septum, leaf axil, stigma,
glume, lemma - palea, apiculus and leaf blade; sterility, duration,
height, tillering, lodging of straw, shattering of grain and other
panicle characters.

I'3 progenies numbering 485 were subjected to rigorous
drought test during the 1950—’51 season under pnrely dry conditions
and under semi - wet condition. Parents of both the cultivated and
wild varicties were sown after every 15 progenies. Sowing was done
in July and it was found that the germination started in most of the
progenies on the fifth day and continued upto the seventh day. The
cultivated parents were quick in germination and they started their
germination on the third day whereas the wild parents and some of
the progenies showed delayed germination. This is an indication that
the wild varictics and their progenies are slow in germination. The
crop had an uniform stand and the scedlings were coming up well till
the first week of September.  The scedlings were thinned uniformly
to one scedling per hole.  The South - west monsoon showers received
during the period were adequate and optimum. Some of the
progenics were found to thrive very well with proper tillering and
vigorous growth.

During the month of September when the South-west
monsoon waned, the crop was affected by drought as the North - cast
monsoon was below normal and it was noted that some of the
progenies were able to withstand the drought quite well while a few
of them succumbed to drought altogether. It was also found that
in the same progeny some plants were more susceptible to drought
than the others.  The drought susceptible progenies started yellowing,
showed symptoms  of wilting and finally dried up. The first
symptom of wilting was noted on the 55th day after sowing. The
Plots were not irvigated  immediately  after the symptoms were
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noticed.  The next irrigation was given a month after the plants
started symptoms of wilting. By this time some of the susceptible
progenies had wilted permanently and never survived.

Association of drought resistance with other characters: The progenics
as may be expected were segregating for many morphological
characters as  well as  physiological  characters,  The study of
the morphilogical characters revealed that anthocyanin pigmentation
was not associated with the drought resistance of the plants
since it was noticed that plants with different intensitios of pignenta-
tion had succumbed to drought. It may be mentioned, however,
that the intensity of the purple  pigmentation  became  more
pronounced as the drought advanced.

Segregation for compact tillering resembling the cultivated
parents and spreading habit resembling the wild parent were noticed.
(Ramiah, 1930).  Progenies wlth spreading habit were able to with-
stand drought better than the compact type. There was a great
deal of variation in the thickness of culm and progenics possessing
thicker or stouter culms were in general able to survive the drought
better than those with thin culins.  Other characters of the stem,
viz., brittleness, pulvinus colour, node colour and picmentation in the
septum were not associated with drought resistanco.

The leaf consisting of the leaf sheath, junction, ligule, auricle
and the leaf blade were taken into consideration. 1t was noticed
that few of the progenies possessed well developed auvicle resembling
that of the wild parent.  No purple pigmentation wiss noticed in the
feaf blade.  But some differences in the intensity of the green colour
in the folinge were observed and there appeared two definite shades
of green, viz, light green and dark green,
for these foliage colours and it was observed that, plantss with light
green foliage were more drought resistant than

Provenics were segregatbing

ark green plants,
Size of the leaf blade was stucdiod

and both the narrow and the
broad leaf Dlades were observed in the

' segregading progenies, 'The
wild parents arce characterised by v broad leaf hi;
broad leaf l)l:ulfw gave higher percentarse of survival in the drought
t'cst th:}n that with narrow leaf blades.  Hairiness of (he leaf \‘\‘.‘lh’
found in many of the resistant 73 progse
hairs, and rough feel characteristic of t,I;

vde, Progenies with

nies which possessed conrse
e wild parents,

Another character of the leaf that
flowing habit as distinguishe
blade. Mout

was ohserved was its lony,

of the wild species of Ory:

d from the normal erect, habit of the leaf

~ have the flowine habit of

o . N
) .
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the lamina and this character was inherited
may bhe said that the narrower the leaf‘ﬁk ‘
transpiring surface. Bub quite contrary to thrs{agt e .
possess a broad leaf with flowing habit and progenies rcsembling  this
type were more drought resistant. It was observed in another study
(vide physiological studies ) that size of the leaf blade, b.oth length and
width, was not correlated with the drought resistant habit of the plant.

Wl parents

After the crop had flowered the characters of t.he panicle a'nd
tho grain were observed. (lenetic variations in the size and density
of the panicle, colour of the glume. Iemma and palea. colour of the
apiculus, fertility of the spikelet, ripening colour of th(; lel'nma and
palea, colour of the apiculus, fertility of the spikelet. ripening colour
of the lemma and palea, awns and rice colour were all studied.

The wild rices are characterised by very low density of grain
setting in the panicle and the ears are very open \‘vith spar'sely
arranged spikelots, in marked contrast with the cultivated rices.
Both the lax, open type of panicle and the dense and close type of
panicle were noticed.  (Mitra and Ganguli 1935 ).

Lax type of panicle was always associated with other wild
characters and it was found that some plants with lax panicle were
able to withstand drought. While selecting plants, both the types
with the lax panicle and the dense panicle were sclected. Panicles of
varying lengths were observed and care was also taken t()' select
plants with longer panicles.  Straw, brown and purple colours in the‘
glumes were noticed with similar variations in ripening ('()1()111"()[
grain.  Sinee the ultimate aim was to carry forward plants which
were able to withstand the drought test these chavacters did not
woigh much in selection.  Awn, however, which has an important
physiological function as demonstrated by Hayes and Wileox (1922)
i barley, was studied with greater care as it has been found to be
the most subject to change than other structure from (-n\'iwnm.el.)tal
influences ( Anandan 1933, Sethi ef al 1937 ). Droughty conditions
restrict awn dovelopment while shade induces greater awn flm.‘('l(?p-
ment. Mendioln (1926)  records that inercased water supplies
auginented awn erowth in rice.  Awn i rice. itois helieved, has an

mtimate associntion with the general hardiness of the variety.

. . . - ) Sy ewa

All the wild rices have Tully developed awns. Both awniess
and awued types were met with in the progenies and it was ohserved
that the awned plints were more in number. Segregation for tip,
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awned and long awned plants were observed in the hybrid population:
Thoueh awmning is not a desirable ec . AR

. bt ‘ee in (%r’ " (‘ f_:&uablc e on(‘mnc character, recognising its
importan arougnt resistance studies, plants with awns were not
drastically re]eeted: Many promising plants with awns were found
to come up well in an adverse condition and all of them were
therefore selected for further tests.

N .
. The size and shape of the grain varied in the different
i;l:;ltwa]ted anq wild parents. used for .hyln-idisation in the study.
logg.l genetic factors control the size of grain, environmental
conditions also affect it. It was observed that in general, there was
& reduction in size of grain in progenies grown under open dry
conditions. The wild parents have coarse grains and the cultivntc;l
parents have medium and fine grains. .Segregation for these
characters were noticed in the F3 generation, but plants irrespective
o.f the grain size were selected though fine and modium types were
given preference. Segregation for rice colour, red and white, were
observefl and the majority of the progenies were red riced since red
colour in rice is dominant over white (Parnell et al 1922).  All the
wild progenies except T. 113, T. 162 and T. 740 used for hybridisation
in the st.udy are red riced and the cultivated pu‘rmlt,s.\\'hit(‘, riced.
Here again progenies with red and white rice colour were selected.
In all the several characters studied, those factors associated with
drought resistance alone were given importance.

o d - - . ,
' The drought resistant progenies selected were studied with
special reference to their duration, tillering and root development.

1 .It. is very .rarely that a variety is found to have a constant
(u;a.ttlon under different conditions of culture. As Copeland (1924)
3 173 ati . : 1 / o
1 '1 : dulratlon :Ll,t;hough constant under fixed conditions, it is rarely
a sim ; ter . Extern: iti o ollee
. ptf]-c waracter 7. External conditions have a very marked elfeet
pon this complex character of duration. The study of the K3
prog(':mes under dry environment and under
co i ‘ RHE i i
nditions shows that withholding water and dryine the pl i
condions shows ¢ \ . ying the plots slightly
s the owering duration,” as  well ; “peri o
fomoes e . as the ©period of
g . Laking the parents wlone into consider
that the short duration parent Co. 13 with a
80 days completed flowering alter 96
and after 104 days in the purely

controlled irrigated

ation it was found

ays in the semi- wel condition
e ; open dry conditi Snilar

GEB. 24, & medium duration varicty of 98 ly ﬂm“m' mlarty
' . - S0 days flowering durati

when sown in & 1at . ‘ : ermg duration

August 1st (Ramiah 1933 a) flowered in the semi t

e he semi - wet

condition after 104 davy it fai
ter 104 days but it failed to Hower in the dry condition

. . o
flowering duration * of
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as the plants did not survive the drought in the later stages of
growth, Clo. 1 with a ‘flowering duration’ of 110 days, flowered
after 118 days in the semi- wet condition and 134 days in the dry
condition. Co. 2 and Co. 5 with flowering duration of 127 and 134
days respectively flowered a week days later under the semi-wet
condition hut failed to lower under the dry condition. The © period
of flowering ” was also found influenced by the dry and semi- wet
environment. The normal ¢period of flowering ™ of a variety, that
is the interval between the beginning and the ending of the flowering
phase, is seven days. But it was observed that this period was
extended upto 11 days in the semi-wet condition and very much
protracted in the dry condition since the emergence of the ears in an
individual plant itself was very slow. This kind of protracted
flowering resulted in the uneven ripening of the ears. Hence under
dry conditions individual yicld of the progenies could not be recorded
and only single plants were selected. In the semi- wet condition,
from the time the progenies had started flowering, the plots were
kept wet and never allowed to dry and hence ripening was uniform,

The F3 progenies were segregating for duration and it was
found that the majority of the progenies were late. Duration was
one of the main considerations in slection and it was seen that many
plants earlier than the cultivated parents with good drought resistant
quality were selected. From the performance of the hybrid progenies
grown under purely open dry condition it was observed that cross
Co. 13 x T. 469 was the earliest to flower with a ‘flowering duration’
ranging from 104 to 123 days and the most suitable for growing as
dry paddy, though late duration cross progenies of Co. 1 x T. 1702
and Co. 2 x T. 1602 showed better resistance to drought in the carly

-

stages of growth.

The performance of the 284 I'3 progenies grown in the puddle
was watched for their drought resistance. The drought treatment

here was not so severe as in the first instance. After transplanting,

the plots were under restricted irrigation till the time of flowering.
After blooming, there was a continuous supply of water. The
observations recorded were but similar to what had already been
described.  There was no actual wilting of the progenies as noted

ondition but they showed differential behaviour

under the purely dry ¢
ing successfully

towards the drought treatment, many of them hav .
withstood the test. Co. 13 x T. 129, the earliest among the hybrids
studied, was the most promising. Among the medium duration
hyhrids. Co. 2 x T. 1602 was highly shedding since the wild parent is
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of that character. Oul of ihe 157 prozenies studied, 120 were found
shedding and henee no- selection was made from the shedding types
as they may not be useful in the Inter cenerations, (o, 2 x T, 162
and Co. 2 x T. 740 were quite promising crosses. A total of 2356
single plants were selocted after

going through all the I'3 progenies.
Weight of orain in

all the progenies was recorded and selections

which yiclded above the mean for o
9T PR T . X

1172 I3 selections on the aggreg:

study.

wh progeny were carried forward.
wbe were made available for further

The T4 generation of the short duration cross Co. 13 X T, 129
was subjected to drought for the sec

ond time during January to
April in 1951.

A total of 367 T4 progenies was  transplanted and
treated as a semi - wet crop with intermittent irrigation. Irrigation
was cut off on the 17th day after transplanting, when the scedlings
had established. Tt was observed that on the 12th day after
stopping irrigation, some of the progenies started wilting with rolled
leaves.  The plots developed eracks on the 4th day and by the 12th
day the soil cracks hecame wider. At this stage irrigation was given,
though thereafter it wasg impossible to

maintain the wet puddle
condition in the plot.

Fortnightly irrigation wus never stopped.
Observations as in the previous study were
quite obvious that drought resistance is an inherited character.

Some of the progenies wilted in the drought test and some successfully
withstood it.

again recorded and it was

The T3 progenics subjected to drought
condition were examined for their root development at the flowering
stage.  Ninety plants belonging to hotl drought resistant  and
dronght susceptible types were dug out from the field with their
roots, washed and the weight of root recorded after drving in the sun
for eight hours.  The number of tillers per plant was also recorded,
It was found that the drought resistant types had better development
of root system than the drought susceptible form (Plate 1), More of
thick healthy roots were noticed in the dr
the root system had a deeper penctr
types had shallow root system
thin roots. The mean number
types was 157 and the me
the drouvght susce

under dry and open

ought resistant, types and
ation. The drought, susceptible
and less of thick roots hut more of

of tillers for 45 drought resistant

an weight of root way 957 grams, whercas

value of 155 and a
' ams. 1t was found that the ¢
types had  highly significant  increase in root weirht
susceptible types as shown iy Table 1, )

ptible types had a mean tiller
mean root weight of {48 i
3 sistant

over the
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- T 129
: . ies ss Co. 13 x T. 12¢
The yields of the I3 and 4 progenies (?f cro o L X
which were grown under restricted lrrlgntlon.s and subj ped B0
The frequencies of yield as percentag
drought were recorded. The frequ Tl o e iont
3 3 . . - e 2.
control in the two generations are given in Ta Ee oeosien it
. : ‘
of corrclation between the yield of F3 an

+ 0392 = 0-152.

Tables 3 and 4 give the frequencies of yield as }Tercle;tva’]g?e 123
control of the F3 and IF4 progenies respectively of crf)ss Co.‘ X .lo:lr
with light green and dark green foliage. Thougl.l light gxeellreclition
of the foliage was associated with drought resistance no correl:
between the colour of the foliage and yield could be seen.

Table 5 gives the frequencies of yield. expressed as. percet:)?g:
on control of the F4 progenies with two dlfferent' du,ratlon. gUr fr(I))n;
It is scen that the progenies with  flowering du.ratlon ra;;gmo o
110 to 125 days have significantly higher yield than those
flowerlng duration below 110 days.

( to be continued )

Research Note

Some parasites of Dactylethra candida, Meyr., an
inspect pest of Tephrosia purpurea Pers.

] ; fusiform stem

atepillars of Dactylethra candida, Meyr. cause :
T yers. a valuable and widely cultivated green
ked out the life - history of this pest an.d
arasitised by Brachymeria

galls on Tephrosia purpurea P
manure plant. Mani ¢ has wor e
has also noted that the caterpillars are heavily p
sp., Elasmus sp. and Furytoma Sp-

alls on 7. purpurca the author of this
D. Candida. The parasites reared
ealth Institute of Entomology

While studying the stem g
note noticed a number of paramtcs on
from this host were sent to the Cf)mmonw ith e
for identification. They were identified as follows:

1. Goniozus sp. (Bethylida'e)
Brachymeria sp. ( Chalcididae )

2‘ . g

3.  Antrocephalus sp. (Chnlmdlfiae)
4. Bracon greeni Ash. (Brafzonxdae)
5. Kurytoma sp. (Eurytvorr.ndae )

6. Fupelmus sp. ( Eupclmidae)

Crawford (Eupelmidac)
( Eupelmidae )

Bruchocida orientalis, i
Neanastatus proximus, Ferriere

o ~3
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1, 3, 4, 6. 7, 8 arc recorded from this host for the first time. A8
all these parasites attack the caterpillars of D, candide it has been difficult
to determine their true relationships.  As snewested hy De, WY, 1 Hall, it
is clearly not a case of simple parasitism. ‘

Among these forms, B. orientalis, Crawford has aircady been rearcd
from three different hosts. Three females of B. orientalis wore originally
collected by L. C. Coleman from Bangalore. They were reared from
Bruc.hus chinensis (Bruchidac). Crawford (1913) deseribed them as new
species . Krishna Iyer » recovered a pupa of B. oricafalis from &
mature grub of Pempheres affinis Fst. in Triwmfetta rhomboidea in Perur on
7th July 1937, The adult that emerged was a female and it lived for
21 days. It paralysed seven grubs of P. affinis but failed to oviposit. The
same specimen was sent to (. Ferriere ® who confirmed its identity o8
B. orientalis Crawford. Krishnamurthy and Usman (1954 ) ¢ deseribed the
form as an egg parasite of Callosobruchus chinensis Linn, ( Bruchidae) from
Bangalore. The author has recovered B. orientalis from D). candida for the
first time. The biology of this form claims much importance because it is a
.natural check on pests of useful crops. As it attacks a wide range of hosts
it may effectively be employed in the biological control of pests.

Further investigation is in progress,
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Weather Review — For April, 1957

RAINFALL DATA (1IN INCHES)

| Total Departure Total since
i i rainiall for from I8t January
Division Station rain m 557
the month nor
| ! _o6¢ , Ir
North Madras (Meen&mbakksm) 1 N Too | N}l
' Tirurkuppam®* ey M “Yo | l‘g
' Vollore .. .. 12 T o4 | 1
\ Gudiyatham® .. = '
' | o wil —08 01
East Coast ‘Palur* e eel N ~ O.‘2)
Vpindivanam® e - il ~ 10 1."
Cuddalore .. . N N 0.4
\ Nagapattinem R S Tl | 0.3
Aduthurai* . . Nil ) Taq | 9
' Pattukotiai® . .
| o8 | =l i ({
Central I Salem .. e : i Tie :
Coimbatore (A. M. 0)* .« 1215‘ 16 0.4
Coimbhatore .. oy 50 o4 90
“Tiruchirapalli e - .
| | o4 —18 04
South Madurai .. .ol Nl ~ e 1'3
Pamban . e N a3 1'
| Koilpatti* . .o ; o8 ~ 17 40
- Palayameottai . - 08 - o4
Ambasamudrum*‘ e = o \ ~ 13 2
| Nagarcoil e e .
| i ‘ 63 4+ 15 1(8]1
Hills | Kodaikanal el 8% i3 ‘
! Coonoor* Ve .- it T 57
Ootacamund ¥ e . s — Bt
Nanjarmd* ..
| l 33 ; — 21 50

West Coast l Wynasd e e \ |

Note:— 1. * Moteorological Stations of the Madras Agric. Dept.
9, Pr.="Trace (0°0” 0-01* to 0°04")

i ub-normal day
Tho month boegan with a f(ow showers In Madrasi::(;l; z i
s taide Korala. Thundorshowors werse roc'e._ﬁi—mr7 e was
?‘0’“1"‘“‘“‘“‘ T 9 _ 41437 and in South Madras on 3 57. e rore
“m.,“‘“rlAlu(ll;l‘:‘ 01“—1%7 For two dsys from 5—-4——105':'] :ca)f)ter:dl;;’;) o tere
Nt ar on 1— b . ' B ’ . '
:'910“;\'}'0‘1 u)t,‘ a fow places in Madras State. I'rozx}: 7;—402‘9103-’4-_1957 O e noxt
inelusive, the Muadras Stato had only (l.ry :;’oat :f;)w aces e oath g For
day as well thunder-ghowoers wore received &

tw a —4—195 w ttered
5—4—1907 & in i i Madras had some 8ca .
y8 n placos 1n interior . . ;
8 ] : o 7—4—1057 Localiged showers were recoived in
; v .fflm woather wns dry on 17—4—1¢ . oc h]. ot i |
Sl(u)wom. : :) 1‘*——4—-19’)7 Iixeept for the isolated ight showe s at Kodaikansa
South Madras on 18— oi. 2

y —a " w1
wou r 7 Completo dl‘y wea

j i State on 19 4 1967. ¢ .t,
tho oathor was mmnl (ll‘y in I\IB(I( u‘s X o v ; ‘ l (
. T \\‘ 1 lys from=: 2—'4—’190] SCB‘;()OI‘O(] showers )(13!‘6 ai
O {wo da - ’ ) W had
‘(0 W 00!1' hor was mainly dl‘y olsow hero. A f()'\\ (I acad n
- ql 94— i———l" 7 In the ﬂll(‘('l)ﬂl]ll]g 81X iays dr
rs on b doid. y y

way oxporioncod on
only in interior Madras.

in north Faminnd, whon °°
South Madraz hod Joealizod show

. siate.
wonther pmwno«l in Madras Sie
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Thore were fluctuati i
day in April, 1957, the (lil:;l::r: in day temperaturcs in Tamilnad. Not oven on ono
But theo severity of summe pe!:t“m was abovo normal in any place in Tamilnad
. mer and the consec i ; )
drinking purpos : . juontial scarcity of wator ¢ for
districts Svit,flo t;sew:)iz GCt'\wly felt in major districts of Madras Stato r:,sra;:)‘::t :“
Kodaikanal region of e&:&:‘ Of' g’“diyatham aros of North Arcot dist,rict. and
; urai district i .
during the hot months of March and April lr;'ac;WOd only highly sub-normal rains

Earthquakes: (i
Vith catoontre ut La(;)imll\dn e:alrthquako shock of moderato intensity at ita origin
D Eibat, sbous 1600 l(:.lo degreos North and Longitudo 85 degrocs loast
ilomoters (1170 miles) away from Madras was recorded

by the SOISII]OgI&p]l at the Meterolo C Office, Ma¢ t (o) ¢ minutos 1-5‘1'
y rol
g1 al ice, Iadras at 12 hours

(ii) Another shock havi i
aving its epicent
recorded at 22 hours 11 minutes I.S.T. oupthe s:r‘z]en:l):; about the samo place wes

Rllnf&ll H y
: The noteworth 1 d 0 70 T o] lzh are
r rainfall an tho zonal rainfall for tho oon

Noteworthy Rainfalls for the month

S. ‘
No. Date
Name of place Rainfall in inches
1' e - o T 7
: ;8 4—1957 Tiruchirapalli 157
. — 4
1—4—1957 Kodaikanal 354

Zonal Rainfall for the month in inches

Name of Zone Rainfall for the Departure from

month Normal Remarka

North T —

03 .
Fast Coast e — 05 Far bolow normal
Central 0.8 : :i do
2;)“11:‘] 07 21 do

ne - do
40 .
— 09 Bolow normal

Tr. = Trace.

Lawley Road P. O,

Agricultural Meteorology Section
’
Coimbatore, 11—5--1957 }

C.B. M. & M. V. J.

Departmental Notifications

Gazetted Officers — Postings and Trensfers.

Namo and presont post

Francis T, 8. Rogl. Dy. Director of
Agriculture Madurai.

Kamalanathan 8., Asst. in Cotton,
Coimbatore.

Kanakaraj David 8., Gazetted Asst.

Lec. in Entomology Coimbatoro.

Kesava Iyangar N., Cotton Spocialist,
Coimbatore.

Mohd. Abbas. UB. Spl. D. A. O.,
Madras.

Mohd. Ali. A. Regl. Dy. Director of

Agriculture, Tanjore.

Ratnam R., Senior Supdt. D. A’s

Office, Madras.

Santhanaraman T., Asst. in

Entomology, Coimbatore.

Subramaniam R. S., Asst. Agrl. Eng.

Umapathy M., Asst. Agrl. Eng.,

Trichy.

Posted as
[

Director of Agricultural Tanjore.

Rogl. Dy
Asgst. Cotton Specialist, Tiruppur.

Lecturer in Entomology, Coimbatore.

Soa Island Cotton Dev. Officer, Bombay.

Regl. Dy. Director of Agricultura] Madurai.

Regl. Dy. Director of Agricultural, Madras.

Administrative officer, Central Office, Che.

Gazotted Asst. Lecturer in Entomology,
Coimbatore.

Principal Polytechnic, Pollachi.

Asst. Executive Eng. (Mechanica]), Madras.




DISTRICTS CROPS ¢
SOUTH ARCOT,; NORTH ARCOT — Y
COIMBATORE GROUNDNUT, GINGELE
RAMANATHAPURAM /7 COTTON
TIRUNELVELL 9

TOBACCO

: )
T A_FACTUAL RECORD OF SERYVICE
FOR REGULATED MARKETS, o 5

Review of Market Conditions of Commercial Crops in the areas of
Market Committees for the month of March, 1957

Cotton: (In thisscction: Cdy = 7841h,
Pothi = 280 1b.)

Tiruppur:
ppur: There wer i :
was hot and dr The “el-e no rains during the month. The weather
quality of the ky' e .«Lrl‘lvu‘ls of local crop were in full swing. The
good demand &'Il)‘z}ts received was good. The prices moved wup due to
of Cambodia {;nd —20 mzu:ket started with an opening stock of 3524 l)r)“liﬂ
of Cambodia 'lndo KPO““S of Karunganni kapas and 3491 and 46 candics
: a g arungauni lint respectivel Tl i :
month amo ctively. e areivals during the
! re; cc:nte;d t016778 and 266 candics of Cambodia and Karanganni
K’u‘\mgfn _'1"1:}’ and 34367 pothis and 2820 pothis of (T'lmb()(li'\H and
3 ni kapas ! hor
and 129 candifs ofrC:ijC:“(b' Disposals during the month were 4646
. , . ambodia and Karunganni lint and 18926
pothis of Cambodia and Karun il b ind aned TG and 1833
‘ ranni kapas respeetive :
balance at the end of the mmlt%n was r-(! ) respectively, The closing
’ ay b2 v jos ¢ X .
320 candies and 183 candics of

Combodia and Kar anni i
o Qe l.\.u unganni lint and 18965 and 1039 pothis of ¢ [
and Karunganni kapas respeccively i off Gambodi

The prices of lint
> s and kapas moved
e 05 Ly e of | . ved up and they weve vanging {r
Kml';:r)l({; tr(l)n‘?%; PtcrI:“ll(ly of Cambodia lint, Rs 8]‘).1()\“:‘"; ‘Imhmhlh‘m}
: anni lint, Rs. 116-8- Jo BRI o sl percandy ©
N 116 H. 0 to 117-12.0 per pothi of ("' bodi “)
-8-0 per pothi of Karunganni kapasg b e

Ramanathapur s
ram dis . ) .
district were "L listrict: The standing ere . :
strict were adversely affected 3 . - wps of cotfon in this
is estimated to be only h Llf tl oy the failure of scasonal vuins.  The yield
: alt the normal, ¢ - LGS ;
Rajapalayam i . Condition of U
g b mmnproved ¢ e of Uranda o ab
The three nnl'kc-lt‘! 0\;(}(1( l;]l(l fairly moderate trmwu-ﬁmwk“ . ”)‘.1;,“ llt
e ajapalay: : e S5owere registered.
started with an openi dapalayam, Sattur and Viendhunnen egisteret ‘
pening stock of 650 pothis of Kapa 1 H;n put 1(%.”“..{
5 ipas and 1830 candies o

cotton lint at the beginni
¢ beginning of the month. Reeeipts in (|
ceipts in the month came
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to 32,500 pothis of kapas and 3425 eandies of lint, while disposals made
during the month amounted to 32,500 pothis of kapas and 3,975 candies of
lint. The markets closed with a stock of G2V pothis of kapas and 12680

candices lint at the end of the month,

The opening and closing prices of cotton kapas and lint that raled

in these markets are given below s

Opening Closing

in Rs. in Rs.
Karunganni kapas per pothi 100—106 100— 108
Tinny Karunganni kapas per pothi 86— 92 95— 98
Uganda kapas 111 quality 20— so 70— 80
M. U. 2 Certified Uganda lint per candy 1096 1060—1068
MUl o, , 077 1020—1028
Uncertified Uganda ., 046— 957
Cambodia ' . =m0—S50 50— 860
Karunganni cotton seeds per Md. o §22 71b. 11—11-3 10— 11

South Arcot: The trade in this district had a stock of 133 pothis of

cotton kapas.  Arrivals to Villipuram Market were 90 pothis in all, while
The despatches were mostly confined to
e close of the month

d out to Rs. 82-37 at

the despatches were 233 pothis.
Coimbatore district. The stock with the trade at th
stood at 2 pothis. The average price per pothi worke
Villipuram.

Groundnuts: (In this section Candy = 531 1b.)

North Arcot district :  Groundnut markets were featureless during
the month in this district. Since the priees for oil fluctuated widely
buyers were cautious to make any fresh commitments. Demand for oil
at Madreas was by fits and starts. " Hence crushers were greatly handi-
capped to find buyers for their oil.  Added to this the cut in the supply
of eleetricity by 257 bottlenecked their purchasing capacity to a consider-
able extent. Both arrivals and offtake were poor. Only small scale
crushers dominated the market.  Most of the big mills remained closed.

m R . . . . . .
The following is the stock position of groundnuts In this district.

Opening g R Closing
T Arrivals Dis yosals 7
halance ) I balance

Tons Tons Tons Tons
Groundout pods 2278 266 385 2159
Groundnut kernels 359 516 512 363

The price of kernels which ruled steady till the first week of March
showed a alightly declining tendeney from the b(’&'i"“i”ﬂ of the second
week. Prices wonld have fallen further if sellers were pot obstinate.
The prices of kernels ruled around Rs. 143 — 159 per candy while that of
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oil around Rs. 305

. 8. 0 — 3]“ P .

oilcake were sold at Rs. 15 ];(_] C'llll(l_\r of 500 1h,  Groundnut pods and

Standard Md. res e er g of RO Th, and Ra, 8. .878 B

prices for kernels ::l(:(ll\ "t‘.\. For the same period ‘I“"ing |“Nl]“ 1 ‘F‘Td:'l’“‘
at Rs. 147—130 per candy, oil at Rs .}'I‘O’};\(‘:‘d(:““llt

Of 1)00 lb pod‘) at I{‘i ——)“ 8 ¢ 5
’ v B 13 4 {
S‘ (ulddl d I“(l. ()I 82 2/ ? “) I)Cr bdg ()f () ”). 2“](1 ()il():lk * llt) l{' i p(-r

South Arcot district :
of 4027 tons of kcr:lll:]t; wel i) 'F:le trade at the beginning had a stock halance
arrivals £0 the market .dcc u’c o poor marketable surplus with the gorwers
North Arcot and Tivuchi rmsm.l “.ml,t()m”wl 1358 tons. Receipts f"()l.ll,
fll.(ﬂ;l Andbra St‘at(ra to "llll ::l::h ‘18'{1‘1(;1'3 came to 1112 tons ““‘l‘ il'“l’“"“‘
eclined and stood : e 8. Crushing in oil mills and country chekk

Madras and 'I‘anj(()lrewdi;)tg(') tons and 198 tons respectively. ll)l(t:*l\’:tl(‘;'lc‘l‘\ltlz
chery State was 17 tons‘rm\t; came to 433 tons while ;,xports to /I’()I.I(Ii—
close of the month t} . astages were calculated at 145 t AL the

1 the trade had a stock balance of 3335 tons ons. AUIRS

PI‘iCCS‘ ‘JhOW w T ¢

8§ ed an P ¢ hrs Lig

. ] 1 i ‘ u ard tr'ond fo the first two weeks of the m(mth

(S t}le PI. ce Of] )wia.s len(:oumglng. I)uring tl\C thi!(l W(‘(‘k tl\(‘ H‘i((q

leclined .Agﬂ n durin ast week ices s \ig l S a
g ec the pl‘lC()‘ b }l()‘ C(,l an ill(‘,l‘czh illg f!‘(‘ll(]

The & el‘age l) 1
T1Ce8 I‘angcd from R )
V i ‘ li 8. 14; tO 1()3 pe[‘ Cﬂ,nd‘v i“ l‘hc S(‘,V(‘Xi\l

Ramanathapura
D : The millers in this district are having enough

stocke of kernels wi :
RPN ;2:21;1111 z{md receipts were therefore negligible. The
This position did not last thms also upset the trade to a little L\t lt(,
some improvement in the xto‘ughout‘the month. At the end of the n‘u Utll .
The Virndhunagar mm‘ke(;rlce}s.of oil as well ag kernels was 1-(\’riq1 )h;'
95(§ons of pods and 2300 can(‘l‘;;;(’:f it:rrlﬁe;l \lvith an opening I,HT‘-,‘,,::‘:’%
) § els W '
pods only. Disposals were placed at 180 bon:&(()lf 1‘:0(;:031,}: (::f“l(‘z.") t‘([,.ns 0:.
¢ qandies o

kernels leavin i
g a closing stock v
kornels at the end of the month. of 40 tons of pods and 1400 candices of

The prices of
. groundnut .
this market are given below : kernels, pods, oil and oilcakes that ruled in

Openi i
pening price Closing price

Groundnut kegnels (per candy) 1"1(:& 1 o
. I)—
" (I:i(; 8 per.hag of 82 2/7 ib. 14 Zl o
(per tin of 351 1b.) 22_ 2; 4 o o
— 22 22-75— 23

" oilcake (per Md. of 82/71b.) 875 o

Gingelly: (In thi o 09— 10
: this section B \

South Arcot district - ag = 168 1b.)

372 bags. Arri m Lo openiy

) ( g st i

Ny & rrivals to markets i B ook with the trade

proceeding. Vridhachalam increased since harvest f‘ o
BRLY O8O new (!I‘()[) was

had an ami
rival of 1677 bags, Tindivanam
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Tirukoilur 9 bags. The reccipts from the
neighbouring districts like Madras and Tiruchirappalll came to 310 bags.
States amounted to 192 bags. Crushing in power
Lated at 176 bags and in country chekkus at
Madras and Tanjore districts amounted to
At the end of the month

117 hags, Villipuram a4 hags and

Imports from other
driven pinto chekkus is estin
810 bags. Despatehes 1o
1141 bags,  Wastages were caleulated at 5 bags.
the celosing balance with the trade «tood at 579 bags.

is month. The average prices

re on the decrease th
of 168 1b according to quality.

The prices we
59..15-0 per bag

varied from Rx. 6570 1o {
During the month 1740, candies of
vool tobacco Were despatched to places in
South Arcot, Aadras, North Arcot,

ad, Bombay, Kerala, Andhra
stock of

Tobacco: (oimbutore district:
chewing and 240 candies of (‘he
Madurai, Tanjore, Piruchirappalli,
Mysore, Tirunelveli, Nilgiris, Jolarpet, Ramn
cte. At the end of the month under peport there was &
7050 candies of cheroot _t()b:\cvo,

The chewing tobacco market remained dull, while the prices of pit

enved and cheroot tobaceo Were steady. The prices ranged as follows:

(Per Candy of 500 1bs.)

1 (hrade 11 Grade 111 Grade
Rs. Rs. Rs.

Variely

1. Chewing Tobacco-Sin -eured :
300 to 320 200 to 270 150 to 170

() Mecenam palayam
195 to 205 130 to 160 65 to 100

(by Other v arieties

9 Cheroot variclics:
Sun cured (grown in Erode

and Bhavani Taluks) 260 to 403 200 to 250 120 to 160

3. Chewing varichies:

R .
Pitcured (grown m

Palladaum and Salem areas) 290 to 260 160 to 175 100 to 125



Review of Administrative Activities of Market Committees

for March, 1957.

General: Except Coimbatore Market Committee all other Market
Committees are functioning under 6-A of the Act, under their revenue
heads of the districts concerned. The impediments in the case of
Tirunelveli Market Committee and Ramanathapuram Market (ommittee

are pending clearance. The election to the North Arcot Market Committee
is not yet completely over. '

The following are the progress of licencing

by the Market
Committees during the months.

Section 5 (1) Sectiou 5 (3)  Weghmen
A B A B A B
North Arcot Market 123 464 119 424 149 339
Committee
South Arcot Market 275 929 108 768 106 726
Committee
Coimbatore Market 127 302 109 - 279 155 236
’ Committee
Ramanathapuram Market .
Committee
Tirunelveli Market . . . e . .
Committee

A : During the month.

B: Up to the end of the month January.

Meetings: A meetng of the Coimbatore Market Committee was
held on 25--3—1957 and seventeen subjects were discussed and passed.
A meeting of the South Arcot Market Committee was held on 30—3—1957.
The meeting was also attended by the Deputy Registrar of Co-operative
Societies, On the whole 84 subjects were disposed of at the meeting.

Quality Analysis:
analysed by the South A
The crop marketed at
contained total refracti
refraction from 4—89.

During the month 23 samples were drawn and
reot Market Committee in Vridachalam Market.
Vridachalam wag fairly good.

Eight samples
on below 4% and 15 samples ¢

ontained total

Quality Competition: The quality com

petition for winter crop for
1956—’57 has closed on 28—2—1957.

.

Crop and Trade Reports.

' : The area sown with Castor in

irst and Final Report 1956—~'57: T ) ared with the area
Madm(:.s.t:)tre iFn 195657 is estimated at 33,809 acresriofozlfpthe provioua year,
of 32,000 acres estimated for the correspondlngﬁ perceut. The present estimate
the c;lrrem year's estimate shows an increase of b u}:: fivo yoars ending 1954_;55
ig moro than the average area of 32,000 acres for as that for last year in'the
by 56 percent. The area ostimatod is the sam"r.m A decreage in ares is
districts of Tanjore, Madurai and Ramanathnglerm; and Coimbatore and an
Setimated in the districts of South Areot, Har e gleput, the Nilgiris and
increase in the other districts of the State ex-clepor negligiblé. The yield per
Kanyakumari where the area under the crop is .m 1l the districts. The seasonal
acre is expected to be slightly below the normal in a t of the normal, as in the case
factor for the State as a whole works out to 98 ?e::en tks out to 5,500 tons which
of the previous year. On this basis the total yield wo ith the yield of 5,300 tons
shows an increase of 3'8 percent when compa"?d sw‘ear. The present estimate
estimated for the corrosponding period of the prevtl;::ﬁfe years ending 1954 —"565 by
is more than the average yield of 5,000 tons for
10°0 percent.

State: The area sown
— Second Report 1956 -’57 Madras to December, 1936 is
ith kK:r::)rct;::i (Setaria Italica) in the Madras St;:); :c‘:es estimated for the
Wlt' a:e:l at 70,000 aores. Compard with the area °4f 73" crease of 4'8 percent. As
::rlx:sponding 'period of the previous year. this 'l" :e(defor the five years em:!ed
compared with the average area of 71,000 acres cnlcufs I'5 porcent. The conditlo.n
195550, the present estimate shows a decrease ont of the normal for the kh.arlf
factor for the State as a whole works out to 98 perceonding period of the pre.vlous
crops as against 95 percent estimated for the corr?;goo tons of unhusked grain or
year. The yield of the kharif crop works out to 1 f unhusked grain or 14,600 tons
14,300 tons of cleancd grain, as against 18,100 tons o riod of the previous yesr,
of cleaned grain estimated for the correnpondlﬂsd P‘:uh the average production
representing a decrease of 1'1 percent. As comp““l aned grain calculated for the
of 16,400 tons of unhueked grain or 13,100 tons o:f e ia an increase of 91 percent.
five ;eara ended 1965--*56, the current years estimate

v dras State: ;
Tobacco ~ First Forecast Report 195'6—1:,; ::‘“'990 acros. Gomp'l'e;"i':"i‘:
ith tobacco upto 25th December 1056 is estime di eriod of last yoar. for
" 500 acres estimated for the corresponding P! area of 38,600 scres
the_areﬁ of 401" m'; ercent. Compared with the sverage increage of 168 pereon:a
:}? ivo yean ndi:s 1955—'58, the present estimato 18 ::, districts of Tiru?hxrap‘:ul
e yelr_s ; d is the same as that of last yesar {“ v he other districts of the
Th; E:Ix"e‘ '0““110:: iI:oroase in area ia estimated in h‘“: c:m ares was littie 01‘1‘
a re. o r !
S:M.e eaxr::]eopt Chingleput and the Nilgiris districts, :o ;enerl"y satisfactory in 8
Negligible. The condition of the crop is reported to
the djstriots of the State.

The area sown

area sown Witn ’
Semai — Second Report 1956—'67 Madras State: The totsl
1

ber 1950 is “‘im‘.d{‘,
8amai ( Panicum Miliare) in the Madras State up to rl::c::im‘ted.‘ﬂ)l"h" cd¥red- -
391,200 acres. Compared with tho area of 393,800 N:,gtimate .howy‘/d*’"““ of
Ponding period of the last year, the present f 350,300 acres osloalated for the
07 percgong. An compared with tho/nvorﬂgzl’e‘::‘i’:n:w .h'owﬂ an -inérease of 11°7 per
five yoars ended with 1955—'56, the presen

N f the
96; porcent of
hole works out . he previous
the State us a W . iodlof the prev
cent. The soa‘aonul facto::::“im“ed for the corrospon:c;:::lo ked grain or
Rormal as against 96 perc if crop works out to 57,800 : ¢ \
Year. The yield of the kharif ¢ ,

\

o
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i;'ii*:a:;f;s or’izzrlle:z;?d grain 8s againat 51,000 tons of unhusked grain or 31,800 tons
ting a sli }i dec atimated for the corresponding period of the last year, represen-
48,700 t : { rease of 0 3~percent. As compared with the average production of
' y ons of unhusked grain or 26,800 tons of cleaned grain calculated for the. five
years ended 1955—'56, the current year's estimate shows an increase of 18°7 percent:

with 37::.:;: (S::o:ld RGSI’OI'!.‘IQSG"S'I Madras State: The total area sow© 4
December, 1958 is Ostix‘x:l:t ;mb'c“'““m) in the Madras Btate upto the end of THE MADR S 195657
estimate of 605,200 acres fe P 598,60(? acres. Comparod with tho corresponding YKE;BEAgERs FOR .
A8 oompared By or the previous year, that is a decrease of 1'1 percent: . OFFiL ; .
onded 195556, b e average aroa of 554,500 atres calculated for the five yoers

» the current year’s estimate shows an incroase of 79 percent:

':::x::;\il}t;x‘o; ‘Factor for the Btate as & whole works out to 98 percent of the ‘ o. Nk, | t(ﬂ&ﬂ?i“’) g
e kharif‘ccr: the same ns that eatimated for the previous year. The yield of T or. ¥ S Resident Vioe-l’midon‘b
cleaned grai p wof‘k! out to 218,300 tons of unhusked grain or 131,000 tous of T Natorsh . .
. grain as. againet 218,200 tons of unhusked grain or 130,800 tons of cleaned g f. 8. garme, Bditor
grain refpresent,mg an increase of 0'06 percent. As com ar;d with the aversge o / A. > —— ) L
production of 188,500 tons of unhusked grain or 113 logt. d grein g, 8. Sbettys : ‘ ° Membere)
calculated for the five : . ons of oleaned E : » C ittee (10 Mem gl
16:8 porcent years ended 1955—'56, the present estimate ia an increas® of ) . . -!‘ﬂ".i“‘ . 1dent .
) scamnsil (16 Momber*) ' medidant Vies P
Ragi— Third or Final Forecast 1956—'57 Madr e S - gmaisor )
i i ; - as State: The area sown )

: ;;})SOQag;c(Elm(‘;m ,Coracam;.) in the Madras State in 1066’67 is eatimated ; %‘“’wﬁh; sgndsrm%“‘s"') .
a::c;:ding t‘r:st.he s:!:spareddwwh the provisional figure of area of 867,400 gores gaitor S K-mﬂ; o V. Sukenys (thomfef)
of 1'4 poreont. Co on an .Crop Report for the previous year, this is an increase gocretsry . “‘M. urna! * e
five ve : mpared with the average area of 889,700 acres caloulated tor the © Mofussil vice-Pr 3. Sskharam
e YOATS ended 1955—'56, the present estimate shows s decrease of 1'1 percent. : K. R&iGBOPM : -
The area under the crop i nil or negligible i A ‘Tho ares . 8. geshadr® Bhav hanker Fao
estimated is the sa A Kany.lfumarn fhs."‘wt". e A “u'ummga Al ) . M, B8 hmad (Student) .
d ’ ; n'xe as that for the previous year in the Nilgiris districts. 2 - R Francis o P Kelil A dent)
ecrease in area is estimated in the distriots of Salen, Madurai and Tirunelveli g, 8. ¥ranth .1 Momber s Rajagor (Btuden
and an increase in area in the other districts of the State. The main crop has been , _Mof‘“‘“ . .1 Board (8 Members)
harvested. The total yield works out to 352,000 tons of unhusked grain or 316,800 K' Me.‘i,.ﬁlhilﬁb,d’,r‘m E&'“" ’
tons f’f cleaped grain on the basis of preliminary results of crop outting M. J‘Dnvid . ) gaitor *
exp?rlments. Compared with the revieed estimate of 332,600 tons of unhusked K’ 3;pth0l‘i‘hi Beoretary
grain or 209,300 tons of oleaned grain according to the Sesson and Orop Report of T.'S:iniv”" o . o e nager
t.he' previous year, based on the resulta of crop cutting experiments the present " Kﬁﬁmﬂ'wwi e 8 V.tldmi““ ] .
estimate shows an increase of 5'8 percent. The wholessle price of ragi per stander b sidens Mombirt Py Balasubramsnis Mudaliar
maund of 822 7 lbs. as reported from some important market centres for the - B,“ .Bakhaﬂm Rao
weok ended 20—3—1957 was Rs. 11-56 at Coimbatore, Rs. 1244 at Salem, Rs. 12°62 ‘ f.,'Vtﬁd‘d_b”} . J. e amanathsn (Editor, Tatler)
at Tiruchirapalli and Ra. 1344 at Vellore. Compared with the prices which 8. Bdmo“"““ grudent) - a. P. ae, Club Secretary (ex-otﬁoxo)
prevailed d}xring the corresponding period of the previous year, the current prices Q. B.’m.ngtbsn.(s ::etary ‘ D. Paulas, v
reveal an increase of 21'7 percent at Tiruchirapalli, 31'2 percent at Coimbatore. 'P. Paules, lab Be

41°5 percent at Vellore and 44'3 percent at Salem.

Potato First Forecast Report 1956—'57 Madras State: Potato is mainly

grown in the Nilgiris District and to a small extent in the distriots of Salem,snd
Madurai. The area under the winter orop upto 25th December 1056 is estimated ab i

ain'at, 1,400 acres estimated for the corresponding period of the last

g san increase of 260 per cent. The condition of the orop is
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| SANDOW

the loveliest gift

i gou can grve

For her daily and social life, a

Sandow Watch will be 3 pleasing
companion because these lovely
' watches are designed for beauty as
well as utility. The watch illustrated
is Ref. 3292—;51"", 15 jewels lever

movement, 20 microns, in pink
rolled gold fror:, steel back case.

Engine-turned dia! with gilt indices
‘! and figures, Rs. 192,
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(1) FAVRE-LEUBA

A DU, AND COMPANY PRIVATE LIMITED
VAR  £.0.Box845Bombay o  P.O. Box 474 Calcucta
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