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ity wake created a number of corollary industries, Even the very
agriculture of cotton has been deeply influenced in several ways.
The knotty problem for it to solve now are the questions of
handloom weavers and modernisation. Iu the latter, the industry
bas to reorient its views completely. Tt has to recognise the place of
fundamental research in the progress of any real industry. At
present there arc only a few Government sponsored institutes for
research and institutes for training in textile branches. It is very
necessary that the industry should set up endowments for conducting
fundamental researches in all branches of textile science and sponsor
on its own institutes and research centres in all important places.
What more, it should be the minimum requirement for all mills etc.
to maintain research laboratories themselves to solve their immediate
problems. We hope that the industry will emerge at no distant date
fully modernised and once more place India as the foremost textile
producer of the world.

Our New Patron: We wolcome with groat pleasure Shri K. P. Amrithanatha
Iyer of Monkompu, Travancore Cochin State as a patron of the Madras Agricultural
Union, He has been for long a subscriber to this Journal. Shri Iyer is a keen and
practical agricuiturist dealing with a varioty of crops such as paddy, coconut, ton,
rubber, pepper, arccanut, etc. Ho has boon actively concornod with many nation
building agricultural and co-operative organizations. Ho was a member of tho
Food and Grains Committee, . C. A. R. Now Delhi and slso ol tho Irrigation
Committeo. He is now a member of the Food and Advisory Boarcd, tho District
Development Committee, the Central Milk Board, Project Advisory Board—Kutta-
nad, Community Project Travancoro-Cochin State and is also the prosident of
the Milk Union and Taluk Co-oporative Union Allepy, T. . Ho was awarded &
prize in the District Paddy Growing Competition. His deop interost in promoting
sciontific agricalture is furthor evinced in his offer to co-operate in all possible
W“Yfi in conducting trials in his fiolds at his own rigk and expendilure. Indian
Agriculture noeds many more wuch broadminded agriculturists.

A Note on the Technique of ¢ Ranking’ in
Plant Breeding
by

T. V. RADHAKRISHNAN, B. sc. (Ag.), m. sc. (Ag.)
Agsistant in Cotton, Srivilliputhur

Very often plant breeders face the difficulty of placing
various types or cultures in order of merit for one cr more of their
attributes. Cotton varieties, for example might be ranked for their
vigour, squaring or disease resistance into definite groups as better
than, equal to or poorer than the standard (the local strain
cultivated). New varieties under trial for the first time might be
ranked in order of merit without assigning any numerical measure
of intrinsic worth to each type. Ranking arises naturally in cases
where for lack of time, money or instruments, measurement of a
characteristic is considered impossible. It is not possible for a
cotton breeder, for example, to count the number of bolls or squares
of every type particularly when he deals with large collection of
material. He can only rank these types into certain definite groups.
We are sometimes forced to have recourse to ranking methods even
when measurements have been made, in order to reduce the labour
of computation or to get an idea of the general trend.

Spearman’s rank correlation coefficient is the best known
technique in this field. Suppose we have ten cotton types ranked
for red-leaf resistance in order of merit by designating the
decreasing grades of resistance as 1 to 10 by two observers. Let us
also suppose that when the ten varieties are donoted by the letters
A, B, C . . . . . . Jandthetwoobservers as X and Y,
the following ranking results are obtained.

Varietios A. B. C. D, E. F. G. H. I, J,
.i{;;xi{od by observer X 2 1 3 4 6 6 8 7 10 9
Ranked by obsorver Y 3 2 1 4 6 7 5 9 10 8
i‘;z;nk difference (Y—X) = d 1 1 -2 0 0 2 -3 92 o0 -1
8q. of difforonce = d2 1 1 4 0 0 4 9 4 0 1

The problem is to find whether the two observers show
evidence of agreement in regard to ranking. This is solved by
Spearman’s rank correlation co-efficient which is denoted by

6 gd’

R=1—-, -
n"—n



L L R T e I L o N N N R N NN N RN R AR R B Ig !

Plant Protection aPPliances:

GATOR ROCKING SPRAYER y
MARUT PRESSURE SPRAYER

ASPEE BUCKET SPRAYER
(Single Barrel & Double Barrel)

MARUTI FOOT PEDAL PUMP
VARUN SPRAYERS

SIKAR SPRAYER

ORIENT DUSTER

SHANENE DUSTER

¢

Manufactured by :

AMERICAN SPRING & PRESSING WORKS,
MALAD, BOMBAY.

For details please contact :

AGRI ORIENT INDUSTRIES LIMITED,

SOLE DISTRIBUTORS,
28, MEDOWS STREET,
FORT. BOMBAY.

GRAM : " DHAVALANGA® PHONE: 32906 . 907

L IR B P B B B BN P B IS IRTDOY RO B B RN B B DN BN M BN O B PN T BT RNE RY POV PN PSRN RS RO TS BN LI BN BN T O DN O PR DN BN BN R RNV PR R B RN NN R BN B NN BRE B DN DY KN DL BN DRL B IRV PR BN N DN B DO B BB BN BN N BN B KR )

;Il‘,l-lllrllllvrl IR IR I IR T BE T RN 10 B B BN B R I B B BN BN DR N O BN BN AN DR L AN B BN BN AN B N R R R R N I N N N N N R N N NN NN I

JL UL UL TR YR T TR SO Yo O PR O T T TN T ROt B Y TR TR R O OO U IR B R R L T T T TR B R R G i I T T R R BT I T ]

When answering our advertisers, please mention ‘The Madras Agricultural Journal®

The Madeas ﬂgricultural Journal

Vol. XLI MARCH 1954 No. 3
CONTENTS
Pagn
Editorial 55
Original Articles:
1. A Note on the Technique of “Rankmg
Plant Breeding vee 57
by T. V. Radhakrishnan
2., Some Studies of 2, 4.D Toxicity in Soils in
Herbicidal Concentrations . 59
by Dr. S. Krishnamurthi and K. M. Srinivasan
3. Removal of High Acidity in Ghee 64
by M. Sanyasi Raju and 8. Varadarajan
4. Use of Antibiotics in Plant Disease Control —
A Review 71
by G. Rangaswamy
5. Nitrogen in Paddy Soils ™
by T. R. Narayanan
Crop and Trade Reports ... 79
Extracts and Gleanings 80
Weather Review 89
Departmental Notifications 83



more food for 'ndla

__IT PAYS TO USE
STAR BRANDE[JRANGE COMPOUNDS
FOR ALL YOUR CROPPING NEEDS

We recommend for:

’

SUGARCANE % ANALYSIS

e | R o
SUGARCANE PLOUGHING MIXTURE !46 f s! i
VW]MPRO;;Z;A‘S;GV/—\.RVCANE ;;EélAL o I 4 1 5

INDO-AGRI LIMITED.

Managing Agents :

SHAW WALLACE & COMPANY LIMITED,

P. 0. BOX 14, MADRAS.

Guaranteed Analysis Jree Scientific Advice.

—

e DT

When answoring our advertisors, please mention * The Madrag Agricultural Journal’

The Madras Agricultural Journal

Vol. XLI March 1954 No. 3

Editorial

For any one who interests himself in growing plants, from a
small gardener to a large scale agriculturist, prevention of diseases
and pests is a very important problem especially, during adverse
seagons. From time immemorial man has tried various materials to
fight these enemies. Of late have come into vogue a number of
powerful drugs which were discovered during the Second World War,
for treatment against the pests and diseases.  But these have been
having varied effects not onlv on the plants but also on the ultimate
consumer both human and animal. Certain amount of indiscriminate
destruction also takes place especially in the case of insect pests.
The scientists have been for some time past considering whether any
gort of immunity could be built up in the plant body itself. A step
in this direction has been gained in the discovery of certain drugs
(like certain phosphorus compounds) capable of being absorbed by
the plant and becoming svstemic and acting as poisons to sap
sucking insccts. Similarly certain chemical substances produced by
micro-organisms, the antibiotics, of which a review appears elsewhere
in this issue are now being experimented upon to be used against
plant diseases. Substances known to medical science as powerful
bactericides etc., like Streptomycein, Aureomycein, Terramyvcein ete.,
are now found to be useful in plant pathology also. More research
needs to be done before these can be commercialised especially the
gystemic insecticides. Thus a time is perhaps not far off when a
single spraying of certain chemicals may enable & plant to be
protected against pests and diseases.

The textile industry of India has now complezed its 100t year
of existence. Its beginning, the chequered career it has had and
its final emergence as one of the prewier national industries reads
aliost like a romance or legend. The cotton textile industry has in
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its wake created a number of corollary industrics. Even the very
agriculture of cotton has been deeply influenced in several ways,

The knotty problem for it to solve now are the questions of

handloom weavers and modernisation. [u the latter, the industry

bas to reorient its views completely. Tt has to recognise the place of

fundamental research in the progress of any real industry. At
present there arc only a few Government sponsored institutes for
research and institutes for training in textile branches. It is very
necessary that the industry should set up endowments for conducting
fundamental researches in all branches of textile science and §PONBOT
on its own institutes and research centres in all important places.
What more, it should be the minimum requirement for all mills ete.
to maintain research laboratories themselves to solve their immediate
problems. We hope that the industry will emerge at no distant date

fully moderniged and once more place India as the foremost textile
producer of the world.

Our New Patron: We wolcome with groat pleasure Shri K. P. Amrithanatha
Iyer of Monkompu, Travancore Cochin Statoas a patron of the Madras Agricultural
Union. He has heen for long a subscriber to this Journal. S8hri Iyer is a keen and
practical agriculturist dealing with a variety of crops such as paddy, coconut, ton,
rubber, pepper, arccanut, etc. Hc has beon actively concerned with many nation
building agricultural and co-oporative organizations. He was a member of the
Food and Grains Committee, I. C. A. R. New Delhi and also of tho Trrigation
Committes. He is now a member of tha Food and Advisory Board, the District
Development Committee, the Central Milk Board, Project Advisory Board—Kutta-
nad, Community Project Travancoro-Cochin State and is also the prosident of
the Milk Union and Taluk Co-operative Uuion Allepy, T. C. He was awardod a
prizo in the District Paddy Growing Competition. His deop intorost in promoting
geiontific agricalture is furthor evinced in his offer to co-oporate in all possible
ways in conducting trials in his ficlds at his own risk and expenditure.

Indian
Agriculturo noeds many more such broadminded agriculturists.,

A Note on the Technique of ¢ Ranking” in
Plant Breeding
by

T, V. RADHAKRISHNAN, B.sc. (Ag), M. sc. (Ag)
Agsistant in Cotton, Srivilliputhur

Very often plant breeders face t.he difficulty of p-]acin'g
various types or cultures in order of merit 'for one or more of the{r
attributes. Cotton varieties, for examp.le might 'be ranked for their
vigour, squaring or disease resistance into definite groups as bett?r
than, equal to or poorer than the. standard (the.local .stram
cultivated). New varietics under tI‘li.l.l 'for the first tn‘ne might be
ranked in order of merit without assxgn.mg ar'xy numerical r'neasure
of intrinsic worth to each type. Ranking arises naturally in cases
where for lack of time, money or instrumer.lts, measure.ament of a
characteristic is considered impossible. It is not possible for a
cotton breeder, for example, to count the nurr%ber of bolls or sguares
of every type particularly when he dea'ls with lafrge COl.leCtIOn of
material. He can only rank these types into C(ﬂ‘t&l}l definite groups.
We are sometimes forced to have recourse to ranking methods even
when measurements have been made, in order to reduce the labour
of computation or to get an idea of the general trend.

Spearman’s rank correlation coefficient is the best known
technique in this field. Suppose we have tefl cottan t.ypes‘ ranked
for red-leaf resistance in order of merit by designating the
decreasing grades of resistance as 1 t‘o .10 by two observers. Let us
also suppose that when the ten varieties are denoted by the letters
A,BC ... o d and tl{e two observers as X and Y,
the following ranking results are obtained.

Varietios A. B, C. D. E. F. G, H. I. J.
R;mked 7by observer X 2 1 3 4 6 5 8 7 10 9
Ranked by obsorver Y );3"%4:‘3 \GN 7 . \5,\9 ._lﬂ_f
Et;.l;l;r(rlrirﬁorence (Y—-X)=d 1 1-2 00 2-3 2 0-1
Sq. of differonce = d? 114 0 0 4 9 ¢4 0 1

The problem is to find whether the two observers show
evidence of agreement in regard to ranking. This is solved by
Spearman’s rank correlation co-efficient which is denoted by
6 £d’

R=1l—-0a
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' e e
is the n\ll,e;o €4 is the sum of squares of rank differcnces, and ‘n’
o thon ;nt er of types ranked. In the ahove example £4% is 24 with
‘qual to 10, so that the correlation co-cfficient is
Ro]— 624

1000 — 1o = '85.

e vul’f:(;i;lar;l; pclcl)lzrilatxﬁn co—cmcian has been so designed that
L when thoy o t}‘]v‘en th-e rankn.mgs are indentical and minus
the. oxamnle tha oar eir urmxmmm disagreement. In the case of
. in, oo ranl:"ers X z:nd Y sh‘mv. a fair agreement between
rod leaf divenns . T 188 ‘of'tho varietics for their resistance t0
of agreement ma'y have ar;:::; 1: :}Very P”"‘;“’i“ty et s we
have o hance.  Tn order to test it, WO
‘n’, Ifhzozl:xrz:té:}lefslgnlﬁcance of mf'll( correlation co-cflicient. I
ol items ranked) is not less than 10, we may

calculate Students ‘t’ ag R N —2
' V1—R
Making the necessary substitution in the formul

Students 4 = 085 | 10—2
v 1— 85!

with n—2 degrees of freedom.

a we {ind

=453,

] (4o
freedon’f ’i: ‘;a;lifi of 't* from tablo (P=001") with 8 degrees of
55. As our value is higher than this, we conclude

that the degree of .
significant. agreement between the two observers 18

There i ibili
be wrong in t}?efﬁ"eryky?osslbmt,y here that both the obsorvers may
ir rankings ever
test whether an indi 51 en though they may both agree. To
’ tvidual s a good judge, we can use the same
Spearman’s rank correlat; o ge, woe o 5 ¢ 8¢
types of cotton, t| 1on co-efficient. Nupposo there aro tep
» the number of squares produced by them are

actually counted, the types are ranked by obse

the observer is to be jud rver, the capacity of

ged and the ranking recorded by him is 88

follows :
e ——
o Ao B.oCooDoBow oo LT
True rank by actual counting 1 »_‘_‘; 4 5 7 8 9 10
. “ ) t
Rank given by the observer 3 2 4 1 7 r, w 6 o 8
—— e = .- - - . . © ’
d =
= 2 0 1-3 2-1 %-2 0-2
d2
= 4 01 9 4 1 9 4+ 0 4

which gives £d4’=36 with n=10.

2.4-D Toxicity in Soils 50

6 £4* 216
sed =

b = 1999 =078

R=1—

from which we can calculate.

) n—2 _ ¢g78 10—2 _ g5
students ‘v’ = R n—4 078 4 _ 33,
Studer VIR J o 5

The 13 level of Students ‘t’ with n—2=8 degrees of freedom
is 336. We therefore conclude that the observer’s ranking
correlates significantly with the true ranking.

Spearman’s rank correlation co-efficient is thus a very useful
technique in finding out (a) whether two independent observers
show significant agreement between them in ranking a set of types
and (b) whetlier an experimentalist is proficient enough to judge the
various types by ranking them without any actual measurement.

REFERENCES

1. Mothods of Correlation Analysis by M. Ezoikicl.
2. Tacts {rom Figures by M. J. Morony.

Some Studies of 2, 4-D Tosicity in Seils in Herbicidal
Concentrations
by

Dr. §. KRISHNAMURTHI, B. sc. (Ag.), M. sc., Ph. D,
and

K. M. SRINIVASAN, B. 8c. (Ag.),
Department of Agriculture, Annamalai University

It has been pointed out by many investigators in several
instances that 2, 4-Dichlorophenoxy acetic acid, applied in hLerbicidal
concentrations leaves toxic cffects in the svils. Attempts have been
made by workers to assess the persistence of its toxicity and in
almost all these studics the emergence of certain seedling like tomato,
cucumber and beans have been used as criteria, Nutman et al (1945)
reported that 2, 4-D when applied in small quantities of herebicidal
concentrations bad some toxic effect on soil but it disappeared in a
course of 36 days. Mitchell and Marth (1948) found soils kept in dry
conditions were toxic even atl the end of 18 months. De Rose (1946)
Taylor (1947) and Kries (1947) all noted that 2, 4-D persists in soils
and supresses germination and growth of plants. Brown and
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Mitchell (1948), Carlson and Hamner (1948), Hernandez and Warren
(1948), Akamine (1951) have shown that the inactivation of 2, +-D
was greatly influcnced by factors like temperature, soil moisture, pil,

. . . . - environ-
soil type, organic matter, autoclaving, rainfall, and other envirot
mental factors.

While all this work relates to temperate conditions of <-linm?0 .
and soils, very little work has been done under tropical conditions n
India. Some experiments were therefore conducted under rt’g"]“wd
conditions in laboratory, in the Department of Agriculture, Anna-
malai University, using two types of soils showing two different pg

values to study the toxic effects of 2, 4-D in tho soils in & preli-
minary way.

Materials and Methods: The germination and growth of Indian
flat beans ( Dolichos lablab) sown at 2 week-intervals in treated an
non-treated flats were used as critern for assessing the persistenc® 0
2, 4-D toxicity in soils. Two types of soils, clayey and sandy Joam
with pH values of 78 and 66 respectively, werc used in the exper’”
ment. Wooden flats of 18"x12"x9” were filled with the eoil to
depth of 6". 2, 4-D was applicd in pure acid form ag a gurface dusb
calculated at 2 1b. per acre. Fifty bean sceds were sown in cach ﬂui;
and at the end of 2 weeks, the extent of germination and number 0
normal and abnormal seedlings in treated flats were noted and the
results compared with the control. These scedlings were pulled out
and another sowing was made immediately. Cropping was thus
continued wuntil the germination and growth of scedlings in treated
flats when expressed as a percentage of control was 957, it was
assumed that the toxicity was lost. Tor cach type of suil two ﬂ"‘ts
were treated and two flats were non-treated. The factor of leachiPs
was prevented by allowing water in quantitics just suflicient for
germination and growth of plants. To be sure that tho chemical had
not been reached to the bottom, at the conclusion of the cxpcriment
the soil in the flats was inverted and bean seeds wero sown and the
germination and growth of seedlings observed.

Results: 2, 4-D showed toxic effects in sandy soils upto
8 weeks and in clayey soils upto 6 weeks. The toxicity was lost two
weeks earlier in clayey soils. Irrespective of soils germinating be*’:“
seeds and scedlings exhibited various pattern of abnormalities 11
treated flats. The chief modifications were formation of swone“
hypocotyl loop in certain seeds, reversion in germination, formation
of an irregularly thickened cancerous growth at base of stems from
which roots were given off, and alteration of size, shape, texture and
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venalion of leaves in many cases. Fig. 1 shows the cancerous growth
at the base of stems, and Fig. 2 the alteration of size, shape and
venation of leaves. Table I shows the normal bean seedlings ex-
pressed as percentage of control until the toxicity was lost in both
soils. Data were also collected with regard to the emergence of
abnormal seeds and seedlings in flats treated with 2, 4-D at 2 weeks
intervals in both soils until toxicity was lost and it is shown in
Table 1I. The perusal of the data in Table I will indicate that
there was a complete failure of emergence of normal seedlings for the
first 4 weeks in flats treated with 2, 4-D irrespective of the soil
types. It was interesting to note that while in sandy soils the
emergence of normal seedlings gradually increased from the 4th to
8th week, it was rather abrupt in clayey soils. By the end of
4 weeks, there was sudden emergence of normal seedlings almost
equalling the control in clayey soils.

TABLE 1.

Percentage of emergence of normal bean seedlings at two week
intervals in sandy and clayey soils treated with 2, 4.D.

Sandy Soils Clayey
Interval Counts regarding emergence of normal seedlings
betwoen v .
treatment l\or{nal 1\0”.1“’1
0f2,4.D Non- seodlings Non- seedlings
and sowing Troatod treated e;grfl)ssgg Treated 4 orted "aipg/"sfffd
B . ()
(ixls%:f)g;cs) control control
10 Nil 77 Nil Nil 95 Nil
2'2 Nil 70 Nil Nil 96 Nil
34 17 75 22-67 77 84 0167
46 89 95 9368 87 88 98°86
58 04 95 98-95 ..
TABLE 11

Abnormal seeds and seedlings expressed as a percentage of control at
two week intervals in sandy soils and clayey soils treated with 2, 4.D

Sandy soil Clayey soil
Interval bptwetfm Inter\}'al betwoen o ) i
application o application of
2, 4-D and sowing A;)l’l]:l)rsr::d]lissggs 2, 4-D and sowing l:(t)elzﬁl."mal
of bean sceds of bean secs g ings
(in weoks) (in weecks)
1 I 8574 7__.—____0____ I 91 89 T
o, 2 §0+00 2 7500
9, 4 4666 4 571
4. 6 526 6 Nil
5, 8 Nil
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Discussion: 1In the results obtained with our experiments it is
seen that sandy soil with 6'5 pll has retained toxicity for a longer
time than the clayey soil with a pH value of 7°8. In thesc experi-
ments except the variation in soil type and pll, every other factor
of environment, like temperature, moisturc ete. was the same for
the different treatments. Akamine (1951) working in soils reported
that soils high in pH value inactivated 2,4-D more rapidly than
those low in pH value. In our experiments also soils with a higher
pH value has shown inactivation nearly 2 weeks earlier than the soils
lower in pH value. Thus our results are in consonance with
those of Akamine. In general it is further noted that abnormal
seeds and seedlings werc altogether greater in sandy soils than in
clayey, although during the first sowing, the abnormal scedlings
were somewhat higher in clayey soils. Turther, the sandy soil in
the case of our experiment has shown longer period of retention of 2,
4-D than clayey soils. These suggest that 2,4-1) is more toxic in
sandy soils than clayey onc. Nutman et al (1945) in attempting to
find out the toxic effects of 2,4-D in different soil types report
that in Rothamsted soil, a clayey one, 2,4-D had less marked cffect
than in Wouburn soil, a sandy one. 1t was also interesting to note
in our experiments that while emergence of normal scedlings was
gradual in sandy soil, it was rather abrupt in clayey soil. Modifica-
tions exhibited by bean secds, and secdlings were similar to those

described by Zimmerman and Hitcheock (1942), De Roso (1946) and -

Kries (1947),

It should be noted that the experiments were conducted
under conditions where leaching was not permitted. When conducted
under field conditions, the amount of rainfull in a place is also likely
to influence the inactivation of 2,4-D and this has been pointed out
by De Rose (1946).

Summary and Conclusions: 2, 4-D was applicd os surface dust
in two types of soils with pH values 6'5 and 7'8 respectively at
calculated rate of 2 lb, per acre. The germination and growth of
bean plants were used as criteria for assessing toxicity of 2,4-D in
herbicidal concentrations, The results within the limitations of the
experiments indicate that soil type and, pH considerably affect the
inactivation of 2,4-D in herbicidal concentrations. Soils with high
PH value inactivated the herbicide ecarlier than the soil with a lower
pH value. The germination of bean seeds irrespective of soil types
exhibited various patterns of abnormalities characteristic of the
compound 2,4-D. It was also noted that there was total failure of
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emergence of normal seedlings in soils treated with 2,4-D for the
first 4 weeks but thereafter the emergence of normal seedlings was
gradual in sandy soils while it was abrupt in clayey soils.
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Removal of High Acidity in Ghee

by
Srr M. SANYASI RATU,
and
Srr 8, VARADARAJAN,
(Agricultural Research Instituto, Cuimbators)

Introduction: It was described in a note by the Bureau of
Public Information, Government of India, that a simple process for
the removal of free-fatty-acids in ghee had been worked out under
the auspicies of the I. C. A. R. The method was acclaimed to be
simple, involving no new or extra equipment from thosc used in ghee
making. The loss of ghee duc to removal of the acid fraction and
during the processing was said to be small. The resultant product
was said to be wholesome which would fetch a better price than the
original bigh acid ghee. In order to test the method suggested in
the note, experiments were conducted for the removal of high
acidity in ghce. Sambasiva Rao (1949) studicd several methods
suitable for adoption by the housewife for preparing good ghee from
butter and found that preservation under butter milk was the best.
He also describes a method for renovation of bad gsmelling rancid
ghee, by boiling it with banana slices. This treatment scems to have
given a ghee passable in {lavour and taste.

Materials and Methods: The ghee samples were prepared as
follows: Ghee was melted at about 70°C. when powdered lime of
good quality was sprinkled on it at the rate of 3 per cent of the total
quantity of ghee taken. The mixture was then well stirred and

heated rapidly to 102°C. It was then filtered hy passing it through
a filter cloth over a funnel.

Two sets of treatments were mado on ghee and coconut oil,
one in the laboratory of the Government Agricultural Chemist and
the other in the College Dairy as per details given below :

Treatments.
{A) Treated in the College Dairy :

- Naturo of srample Treatmonts
1 Good quality ghee proparod in tho Collogn

Dairy, from bhuffalo hutter Not treated (control 1)
'2,. Izoor qunl!ty ghoo (purchased) v ( w2
3 Poor quality ghoo (saine as v Plua 3% CaO puro
5. I:oor qunl!ty ghoo (8amo as 2) Plus 37 local limo (imp"l‘(‘)

. lo‘o'_x")fluullty gheo (same as 2) blendod with l . -

6 259% good quality gheo (samplo No. 1) Plus 3% loca! limo (impure)
s oconut oil Not trented {control)

Coconut oil (Same as 6)

Plus 3% local lime (impuro)
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(B) Treated in the Laboratory :

Nature of sample Treatments

1{(a) Good guality ghee prepared in the labora-
torv from butter obtained from the

Coimbatore Co-operative Milk Supply

Union Not treated (control 1)
2(a) Poor quality gheo purchased Not treated (control 2)
3(a) Poor quality ghee (sample No.2a) Plus 3% CaO pure

4(a) Poor quality ghee (sample No, 2 a) blended
with 50% good quality ghee (sample No. 1a) Plus 3% CaO pure

5(a) Coconut oil Not treated (control)

6 (a) Coconut oil (éame as sample No. 5 8) Plus 39, CaO pure

Tach set was divided into two thus making four lots. Two lots,
one of each sct, were preserved in the College Dairy for observation
by the Dairy Manager for flavour, aroma, body texture, colour and
feel. The other two lots were preserved in the laboratory and were
analysed thrice, (1)immediately after treatment; (2) three months
after and (3) eight months after treatment for acidity and rancidity.
Throughout the period of storage the samples were kept shut off
from light but had access to ajr, as the mouth of the bottles were
kept covered with muslin cloth. Frying tests were also carried out
with the samples at the end.

Methods of Analysis: Acid value was determined by the
standard method given in A. O. A. C. Rancidity was determined by
Issoglios’ method which consists in distilling in a current of steam a
weighed quantity of oil or fat mixed with a measured quantity of
water and titrating the distillate with N/100 potassium permanga-
nate solution,

Experimental Results: The results of the experiments are pre-
gented in Tables I and IL.

Discussion: Since the acid value is a measure of free fatty acids
present in the sample and does not always run parallel with the
production of rancidity and the determination of acid value may not
always indicate the fact that a sample is not sound, rancidity wag
estimated in the samples by means of the “oxidisability value ” i e,
the amount of oxygen consumed under standard conditions by thé
aldebydes and other products of rancidity after distillation in 4
current of steam.
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It is seon from the data presented in the tables, that there is
considerable difference between the two sets, the one treated in the
laboratory and the other in the College Dairy. Both acidity and
rancidity increase progressively with time in the case of samples
treated in the laboratory, whereas there is a definite decrease
in rancidity values in the second round with vory slow increase in
acidity in the case of those treated in the Dairy. It was ascertained
from the Dairy that the samples were filtered through muslin after
lime treatment which permitted a considerable portion of lime to pass
through and remain at the bottom of the samples. On the other
hand the laboratory samples were filtered through Whatman’s No. 3
filter paper which allowed no lime to pass through. The presence of
excess of free lime in Dairy samples was confirmed at the end of the
eighth month by qualitative tests, wereas no free lime was found in
the laboratory samples. No doubt the presence of free lime was re-
sponsible for differences in the data obtained in the analyses of the
two samples since the acids produced in ghee and oil would combine

with the free lime very slowly at room temperature and this is the
reason for the differences in the values.

As regards the samples prepared in this laboratory, it is seen
that liming has definitly retarded the development of acidity even
upto eight months but it has not retarded the increase of rancidity

in both ghee and oil samples as indicated by the results obtained in
the third round of analysis.

It was seen that in spite of favourable analytical indications,
especially in point of acidity, the treated as well as untreated
samples have all become definitely bad and unfit for consum ption in
point of taste and aroma. When hosted they all emitted a very
objectionable odour. The treated samples had in addition acquired a
pronounced limey taste and flavour even from the very beginning.

It may be stated that while the treatment of ghee with lime
retards the development of acidity upto eight months and rancidity
upto three months; the treatment does not improve the product in
point of taste and aroma. In the case of coconut oil the treatment
could be said to have improved the initial samples, besides slowing
down the rate of deterioration and thercby increasing the market-
able period. The lime treatment resulted in a smoking ghee, which
gave a burnt taste to fried things.

Summary: The treatments with chemically pure as well as
loeal guicklime improved the colour, but the flavour and aroma were
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almost completely lost in samples prepared at the Dairy, though an
improvement in flavour and aroma was noticed in the samples pre.
pared in the laboratory. In both the samples the smell of lime was

persistant.

In both the above sets in the treated samples no perceptible
deterioration occurred during the first two months of storage where-
as the untreated control as well as the standard good quality ghee

deteriorated all round.

The deterioration was more rapid at the end of three months,
the rate being faster in the bazaar ghee used as control. The rate of
deterioration and the final product in the case of gquality ghee
compare favourably with all the treated samples and is in no way

inferior.

The treatment with lime tended to produce smoking ghee
giving a burnt taste to fried things.

The treatment of ghee with lime did not improve the quality
of ghee, in point of taste and aroma.

Acknowledgments: Thanks are due to Sri H. Shiva Rao, Govern-
ment Agricultural Chemist (Retired) for his interest jn the stl.zdy and
to late P. D. Karunakar, the then Agricultural DBacteriologist,
for initiating the investigation. Our thanks are also due to Sri A.. K.
Annaswami Iyer, then Dairy Manager, for his help and collaboration
in this study.
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Use of Antibiotics in Plant Disease Control — A Review

by
G. RANGASWAMY

Research Assistant in Myeology,
Agricultural Research Institute, Coimbatore.

Introduction: Ever since Alexander Fleming r.eported on t}}e
bacteriostatic and bactericidal activity of Pe.m:cil_lzum notatum in
the year 1029, the study of antibiosis and antibiotic substan.ce.s h'as
advz.mced to a great extent and more tharf one hun‘dred antibiotics
have so far been isolated from various‘x micro-organisms. Wak‘sma.n
(1947) clarified the confusion regatrdmg the use of the word a?nm-
biotic’ and definedit as, ‘a chemical s'u{)stance, produced by micro-
organisms, which has the capacity to inhz.btt t?,be growth of and even t?
destroy bacleria and other micro organtsms . Mo'st of' the anti-
bioticé isolated were tested for their use In .medxcal science and a
few of them like Penicillin, Streptomycin, Aureomycin ;‘m’d
Terramycin have come into extensive use as .chemotherape.utlc
agents. The use of antibiotic substances-m ggrwulture, especmlly
against plant diseases, i being worked out in different countries and

gome encouraging results have been reported.

Use against plant diseases: The possible uses of antibiotic
gubstances in plant disease control, as understood at present, are

briefly reviewed below :

(i) Control of soil-borne fungal pathf)gens is one of the
serious problems confronting plant pathologists throughout the
world and earlier workers bave attempted to r'nake use of the
phenomenon of antibiosis in checking soil-borne diseases. As early
as 1008 Potter stated that Pseudomonas destructans, the cause of
rot of turnips, could be controlled by spraying a toxin produced by
the bacterium in an artificial medium. Sanford and Broadfoot (1931)
observed that the pathogenicity of Ophiobolus graminis, causing the
« take-sll” disease of wheat, could be checked by the culture
filtrates of Actinomyces 8p. and Penicilliwm sp. Tims (1931)
obtained a certain amount of reduction in the infection of sugarcane
by Pythium arrhenomanes when the soil was inoculated with some
actinomycetes. Russian investigators (Chudiakov 1935, Novogrudsky
1936, Berezova 1939, Nanmova 1939) have suggested ‘ bacterization’
as a means of protection against plant pathogenic fungi. The
susceptibility of the seedlings to infection was stated to be reduced
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by treating the seeds with specific bacteria before sowing. Anwar
(1949) was able to check the incidence of flax wilt caused by
Helminthosporium sativum by adding metabolic products of certain
soil micro-organisms. Unfortunately the studies made in recent
years have shown that most of the antibiotics when added to the
soil lose their activity for various reasons, thus making it unreliable
to apply antibiotics to the soil for controlling plant pathogens.
Intensive research is going on in leading laboratories of the world to
overcome this defect and the recont publication of Wright (1952),
stating that Trichoderma viride is capable of producing Gliotoxin in

uon-sterile but acid soil to which one per cent clover was added,
is somewhat encouraging.

(ii) Solutions of antibiotics can be sprayed on plants as a
preventive measure against air-borne discases. Vander Laan (1947)
found that Clavacin, an antibiotic produced by Aspergillus clavalus,
could be sprayed on plants to prevent fungal infection, Felber and
Hamner (1948) reported that the antibiotic Actidione, isulated from
Streptomyces griseus, when sprayed on Red Kidney beans against
Erysiphe polygoni, the mildew completely disappeared after 48
hours. DPeterson and Cation (1950) and McClure (1952) could
successfully eradicate Coccomyces hiemalis causing leafl spot of
cherry by spraying Actidione. Gregory et al (1952) were abloe to
control damping-off of alfalfa seedlings by spraying Actidione.
Leben and Keitt (1952) found that Helixin, an antibiotic produced by
Streplomyces sp., was effective in controlling early blight of tomato
when sprayed at a concentration of 6'5 mgm./ml.  Murneck (1952)
found that spraying Thiolutin, an antibiotic from Streptomyces albus,

reduced infection by Krwinio carotovora, the fire blight organism
affecting fruit trees.

(ii) Antibiotics can be fed to plants through roots or
through leaves so that they may act as systemic fungicides and
prevent infection of the plants by fungi and bacteria. Repert and
Hawas (1951) demonstrated the inhibitory sction of Pcuitalin
isolated from Penicillium italicum, on the development of galls in
fruit trees due to Bacterium tumefaciens. Blanchard (1951) found
that galls caused by B. tumefacicns on tomato plants were very few
when the plants were grown in a solution of Aureomycin, Brian
et al (1951) have demonstrated that Griseofulvin, an antibiotic
obtained from Penicillium nigrum, acted us a systemic fungicide and
prevented infection by Botrytis cinerea on lettuce and Alternaria
solani on tomato. Brian (1952) reported that Gliotoxin, another
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antibiotic obtained from Trichoderma vire.de, ac'tved as a systemif;
fungicide in tomato plants and checked m.fectlon by A. solan‘z.
Gopa,lakrishnari and Jump (1952) found' evlfience‘for the syste.rmc
activity of Thiolutin in tomato plants agams.t m.fectlon‘ by Eusamum
oxysporum Var. lycopersici. The autllgr. in his studies wx.th a new
antibiotic produced by Bacillus subtilis found that it acted
systemically in tomato plants when fed through roots and checked
infection of the leaves by 4. solant. i

(iv) Internally and externally seed-bqrne d'is'eas:es can. be
easily controlled by soaking the seed mate.rial in antibiotic SOl'uthI:lS
which can diffuse through the tissues and kill thfa pa_thogen. Timonin
(1946) reported complete inhibition of germination of spores 9f
Ustilago tritici, the fungus causing loose smut f)f_ wl'leat, in Patulfn
solution and claimed that diffusion of the antibiotic took Place in
wheat seeds. Wallen and Skolko (1950) foun'd' that mte‘:rnal
infection of pea seeds, affected with Ascochg{ta piss was effectively
controlled by antibiotic XG, isolated from Bacillus subltilis.

(v) So far no satisfactory remedial method has been found
out for the virus diseases of plants. In recen!: ).feajrs some of’the
plant viruses are reported to be inhibited by antibiotic pr‘eparatlo_ns
and so with the advance of our knowledge and experlfence vs'nth
antibiotics we may be able to control some of the serlous.v.m%a
diseases of plants. Ramon el al (1948) found that an antxb.xo.tlc
preparation obtained from B. subtilis exerted a mar}xed netitrahsmg
action on tobacco necrosis virus. Gupta and Price (1952) . h‘ave
shown that the growth products of Tric‘hothecium roseum exhibited
an inhibitory action on plant viruses, which was demon‘strat.ed t? be
due to change in the host susceptibility rather th_a,r.l 2?(:(310“ in viro.
Leben and Fulton (1952) reported that the antibiotic Streptomycin
inactivated tobacco necrosis virus in viiro and Terramycin prevented
multiplication of tobacco mosaic virus. St.ae.;sel .et a.l (1953) found
{hat Toximycin, obtained from B. sublilis, inactivated tobacco
mosaic virus in vitro. The author in his studies algo found that,
infection by the viruses of Petunia mosaic, Chilli mosaic and Vinca
rosea mosaic was inhibited by an antibiotic isolated from B. subtilis,
The inhibition was found to be due to direct action of the antibiotic
on the virus in wvilro rather than any change brought about on the
host tissue. These results clearly show that by using antibiotics ag
systemic agents or as preventive sprays, the infection of the plants
by viruses can be prevented.
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nduce (vi) SOfne of the antibiotics like Terramycin aro reported 0
growth in plants and animals. Such antibiotics can be made

use of in induci i i

Dg more vigour in plants i the
. s ot e scapo
dhonse p to withstand or cscap

antibiolt)il::mc':)::b Th%‘.s there is sufficient evidenco to show that
ooy can we widely used in plant diseasc control. T}.’cre
Pt 1(()a)e;er, Bome ehor%c<.)lnings in putting them mfio
b Tlants M;d . ome of the antibiotics are reported to be tol;tlc
ability of seeds lr(lb)!‘-*ome cases they are known to affect the germin
ey oo ,s ; most. of the antibiotics lose their activity when
making 1t e (;t and in othc.r cases they are thermolabile thus
ottt whi;, to use thcx'n in agriculture, (c) in the case of the
thoir sotivite ‘act systemicaily in plants, there is evidcnca.Of
orenton oo 2 eing redfxced 0}' lost after a short period which
itional trouble in putting them into use.

T .
thoss ﬂheste sfhortcommgs. do not detract from the potentinlity of
gents for controlling plant discascs. If anything, similar

toxicity and other d
efects observed in putti i o in
human beings have led horo intonsive sonrch

in the past to moro i sive se es for
bett s intensive search
etter antibiotics. !

one feel t} o B?Sidc" these, the high cost of antibiotics makes
been poiat Z;t 1t 18 impossible to use them in agriculture. It has

potuted out that the cost of penicillin, which was so high a few
years back, has b b ' ‘ °
present it ’ een brought down to such a low lovel that 8b
So it i ;1 costs less t'hzm that of the container in which it is pack(’d-
knowlsd 0[)0'(1 that with the quick advancement of scicnce and ouf

, q s
edge In antibiotics, these defects will he easily overcome and

it won’t b i
. e long bofore these substances como into cxtensive use 10
controlling plant diseases.

krishn::k::w:ed:mmu The author is grateful to SriT.S. Rama-
kindly g,oin.n ';hr'o‘:’s:”tlc'ov(’mmemf Mycologist, Coimbatore, fof
B. sc. (Ag.), iccture:’in \\10, manuscript and to Sri M. Kandaswamb
Institute, Coimbat ‘ 5?0105-73" Agricultural College and Jiesearch
, atore, for his cncouragement in writing this articlo.
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Nitrogen in Paddy Seils

Ly
T. R. NARAYANAN,
Plant Physiologist, Agricultural Research Institute, Coimbatore.

(ireen manures are perhaps the most self-supporting manures
in the iropics and are often claimed to he quite as effecient as
Ammonium sulphate in rice production. This is of course, not
seeing that they contain nearly 3-4% of nitrogen on dry

gurprising,
and a carbon nitrogen ratio of about 10.

weight basis,

‘he leafy portion in green manures is naturally richer in
nitrogen content than the stems and the decomposition may be
noted in two stages, with the leaves figuring in the first stage and
gtems in the second. Thus green manures 8erve as a mixture of a
quickly efficacious, concentrated nitrogenous fertiliser similar to

ammonium sulphate and a more slowly-acting manure similar to

compost or cattle manure.

The practice of green manuring is common both in garden
lands and in wetlands, but in the former certain precautions are
necessary, because with the large quantities of readily decomposed
carbohydrate material, there is a possibility of the soil nitrogen
getting impoverished. That is why intea and coffee plantations,
green manure applications are always accompanied by liberal

doses of amonium sulpbate.

[n wetlands, the conditions are different.  Though green-
manuring is well-known as & very beneficial practice in rice culture,
how exactly this beneficial response is brought about is still not
cettled. If a cross section of paddy field soil is taken it will be
geen that only the top Lhalf to one inch layer is under aerobic
condition and all the lower portion is under anaerobic conditions,
The question therefore arises as to the nature of the decomposition
of the proteins in the green manures applied. From their classical
experiments in 1913 to 1916 in theearly days of the Agricultural
Department, Harrison and Subramania Ayyar were led to conclude
that green manures had little or direct manurial value; and as the
rice crop depended primarily on the nitrogen for its growth, green
manures were useful only in an indirect manner, by helping to
improve the soil aeration. s

Joachim and Kandiah working in Ceylon, obtained supportin
evidence for this indirect effect, but they found that there Wa%
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also a direct effect, by minimising loss of soil nitrogen and
improving plant growth thereby.

This problem has also attracted the attention of Japanese
workers; but they held the view that nitrogen fixation by blue-
green algac was an important factor in flooded rice fields. In fact
some even claimed that one of the causes of the relatively high
level of fertility of Japanese paddy fields, was attributable to
nitrogen fixation by blue-green algae.

Here again, though the fact was well recognised, the actual
mechanism involved is still a matter of discussion. Thus P. K. De
in Bengal claimed to have proved that the algac themsclves are
responsible for nitrogen fixation whilo othor workers (Choudhuri,
1940) hold that this function is attributable not to the algae. This
divergence of views is unfortunately not an casily resolvable one,
on account of the practical difficulty in isolating pure cultures of
uncontaminated blue greeu algae, as they are usually covered with
a gelatinous sheath whercin bacteria like Azofobacler can survive,
The task of separating the bacteria from the sheaths is a difficult
one.

Japanese workers have on the other hand, attempted to
isolate algal cultures with high nitrogen-fixing ability and studied
the inter-relations between the degree of nitrogen fixation by algae
to other environmental factors like fertilising. In 1941 Watanabe
collected over 600 soils from tropical paddy fields and from them
isolated ten species of blue-green algae. Out of theso ten, threce
species were claimed to have a high power of fixing atmospheric
nitrogen, viz. Tolypothriz tenuis from Borneo, Calothrix orevissimu
from Parao and Arabacnopsis sp. from Sumatra.

Attempls have also been made in Jupan (Konishi, 1951) to
see the cffect of artificial inoculation of Japanese rice ficlds by
tropical blue green algae. A significant cffect was perceptible after
inoculation, in plots which had also been limed, but not otherwise,
indicating that the soil rcaction (pH. valuo) played a decisive role
in determining the degree of algal effect. Whether the practice
would prove to be an economic proposition has not, however becn
determined so far.

Denitrification under water-logged conditions: The eurface water
of a flooded rice field gets suflicient oxygen from the atmosphere
and also from the photosyntbetic action of bydrophytes like blue-
green algae. This oxygen has an influence only on the uppermost
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layer, extending to not more than one inch at‘the most. Below
this ‘““aerobic” or “oxidised” layer there is a much larger
« reduced ” layer where micro-organisms live under anaerobic
conditions. This reduced layer constitutes the main portion of the
paddy goil, and under the anaerobic conditions existing here, the
question is gtill open whether the paddy plant utilises nitrogen in
the form of ammonia. Experiments in Japan and also at Cuttack,
with placement of fertilisers like am‘monium sulpha‘te have sho§vn
that placement arrests the oxidation of ammonia to‘the easily
leachable from of nitric-nitrogen. If the paddy plan.t is c.apable
of utilising ammonia, there must be some form of ammomac:iml nitrogen
detectable under paddy field conditions. S? far .expf:rxments by
various workers and in particular the latest investigations carried
out at Coimbators have indicated only the .preseflce of soluble
So that the questions as to the form in whish the paddy
es its nitrogen requirement, still remains
r investigation for its elucidation,

proteins. q
plant absobs and utilis
unsolved, awaiting furthe
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53—'54—Madras State. Groundnut Final Forecast:
sown in the Madras State upto 23th December 1953 is estimated at
Tho aren ; evealing an increase of 1'1% over lagt year and 2:2% over the
1,872,000 acres 7 d for the five years ending with 195152, The increase in
ia voar i8 due mainly to timely raing at the time of sowings. The yield per
area ‘t'ms y 1 to bo normal in the districts of Salem, Tiruchirapalli and Tanjore
acro is exPoc(letl Y the normal in all the other districts of the State. The seasonal
and slightly )Z;"Zo as a whole works out to 96 percent of the normal as against 75
factor for L};e mal estimated for the corresponding poriod of the previous year.
percent ol:h? n(;;e total yicld is expected to bs 992,600 tons of unshelied nuts
On this ‘)nms,n e oaso of 30-5%,. The average wholesale price (machine shelled)
TOPfcse“t:‘g :8"-21/7 lb. or 3,900 tolas as reported from important market contres
per :)r;;m;m“;ry -‘954 roveal an increase of 22:2 percent in Frode, 10°8 perceut in
(\)rr:;ll.or:: 7-69, in Salem, 797, in Culdalore and 4'4% in Coimbatore.
» b

Gingelly—Third Forecast: The area sown in  the nIadias Stato upto
95th Decembor 1953 is estimated at 3,46,000 acres an xllcf‘caso 'o‘f 10'?% percent over
the five ycar average. The main crop has beo:n harves‘ted. The yield per acro is

tod to bo normal in Salem district and slightly below the normal in all the
oxpoc districts of tho State. The seasonal factor for the State as a whole works out
:;}:?(:p(;'cenb of the normal as agains't 79 percent o'f the. norm'al in tho correspond.-
ing.poriod of last year. On this basis, the total yxelt(l)/ is cstimated at 43,200 tong
revealing an increaso of 33-7% ovcx'- last vear and 31'3% over the five years average,
Tho averago wholesale price of gingelly seed per maund of 82-2/71b. as roported
from important market centres on 9th Jam.xary“lf)mi reve.als a .docrease of 172 per.

Tiruchirapalli aud 152 percent in Tirunelveli. (Director of Statistics,

Crop Statistics—19

average area calculate

coent in

Madras).




EXTRACTS AND GLEANINGS

The Indian Bristle Trade: It may not ho known to all that India is an
important source of pig bristles for the brush manufacturing industry. ‘Tho main
raw material in the making of brushes comos from the bristles obtained from the
back of the neck on pigs. In Great Britain though pigs aro roared in iargo
numbers; they are not useful for obtaining the hristles required by tho brush waro
industry, because long and intensive brecding for early maturity and pork quality
has evolved an animal with a fine, short ani seanty coat of hair. MHonco tho chiof
bristle-producing countries were Russia anc Poland in uropo and China and India
on the Asian continent, up to the first quarter of the prosent contury. Sinco thon
supplies have dwindled from Poland and Russia while China has advanced to tho
forefront as tho principal supplier. India continues to bo tho socond bost country
for suppling pig bristles.

The total pig population of India is estimated at about 371 lakhs, in the
Uttar Pradesh, Madras and Bihar as the leading Statos in this respect. The
seasonal output of bristlos is valued at over a croro of rupees; the quantity
exported per year varying from 3,600 to 4,900 cwta. Bulk for bulk it is a fairly
exponsive commodity the present price being abaut Re. 10/- per 1b. after boing
stabilised by tho Governmont of India, the peak being Rs. 25/- por 1b. in 1951 due
to the short supply from China owing to the Korean War and stockpiling.

At the present moment, China seems to be tho only country which is a
serious rival to India's bristle trade. Since quality iz the keystono of overy export
structure, efforts should be concentrated to standardise and maintain rigidly
definite quality grades in order to rotain tho goodwill of buyers abroad. Of late
there have been complaints (as in many other items in India’s export trado)
rogarding the wide rango of variations in quality aud high porcontage of adultora-
tion in Indian bristlo consignments. Since fow commodition offor greator scopo for
deception the Government of India havo passnd the Bristlos Grading and Marketing
Act in 18950 to safeguard tho oxport trade in bristles but sufliciont stops have not
been taken 8o far to ensure a thorough chock on the processes brigtlos have to boe
put through, from the timo of its picking till its shipping such as disinfecting,
boiling, straightening, grading, dressing and packing. The colours that aro
proferred are white or black, grey hoing tho loast proferred. In India, howovor,
grey is the predominent colour in most cases. Tho length varies from 2 inches

(known as shorts) to 7 inches or longer, the latter naturally fotech a much
better price.

Provided India is ablo to maintain ade

quate quality control and standardisa-
tion of grades,

: : ] thero is no reason why wo should loso our prosont favourable
position in the international bristlo market even after tho Unitod Statos of Amorica
withdraws its import restrictions on Chineso bristles. (T.R.N.)
» » . .
Phosphate rolationships of Sail and Plant — ITL. Forms of I, in the Brannalt
limed and unlimoed podzol sorios — By Sante Maltron, Emlyn, (3. Willinms and

Eugon Barkoff — pp. 107-120 (Annals of the Royal Agricultural College of Swodon,
Vol. 17-Uppsala 1950.)

Tho following forms of P., have boen studiod in tho Brannalt profilo serios,

including the oxcessively limed soil in the field and tho unlimed virgin podzol

under a stone fence:— (1) Acid oxalato — goluble P., (2) 02 N. H, 8 0 —soluble-

(3) Organic. (4) 2'6% acetio acid soluble, P, (6) Neutral *3 N. N H, I soluble I’,
(8) Lactate~scluuhble P, ‘
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The fluoride liberated, acid soluble, beta-humus _hs.zs alzo been determined
and found to be formed in considerable quantitie§ in the limed proﬁles‘ as a prodm':t
of autoxidation. The beta-humus precipitates in th(.a upper beta horizon Wbere it
displacos tho phosphate which is pushed deepcr down into the lower beta horizon.

x * * *

‘Phosphate relationships of Soil and Plant - IV Forms of P.in the I.{ydrologic
eo0il series of the Dala brown earth anfi .the u—nden Podzol — By Santi Maltron,
Eugen Barbofi and Emlyn G. Williams. ibid. 1950 pp. 120—129.

This is a report on the distribution in these prc:oﬁle series ‘of gome o‘f the
forms of P., (a8 the sulphurie ncid-stoluble P., organic P. otc.) ‘discussed in the
proceeding paper on the Brannault series.

Phosphate relationships of Soil and Plant - V. Forms of P., in the Lanna soil
By Sante Maltron, Emlyn, G. Williams, Elisabeth Koutler — Andersson and
Eugen Barkofi — pp- 130-140; ibid 1950,

Tho parent material of the Lanna soil possesses a }}igh base status and is x"xc‘h
in P., most of which is Ca-bound. Due to im?eded dralr}age the lower subsoil is
only slightly leached and has an alkaline reaction and a high P., content.

The top soil and the upper subsoil is acid and is low in inorganic P., all of
which is sesquioxide-bound. The organic P., is relatively high in the top soil.

Liming tlie soil has apparently stimulated the decomposition of the organic P.,
compounds. Compared to the unlimed plots the limed plots possess a greater
content of all forms of inorganic P.

* -
* *

Phosphate relationships of Soil and Plant — VI. The salt effect on phosphate
solubility in Pedalfer soils — Sante Maltson, Egil Abosaker, Elisabeth Koutler.—
Andersson, Tlugen Barkoff and Karel Vahtras — pp. 141-160; ibid 1950.

The effect of neutral salta on solubility in pedalfer soils is of twp ki-nds.
1. Displacement of the phosphate ions by the anion's of the salt resulb.mg in a
greater solubility. This reaction depends on the b.asmd conte.nt and doml-nate.s at
low pH. 2. Suppression of the Donnan dietributlon' of‘ the ions, resultmg. in a
greater adsorption. Thie reaction depends on the acidoid o?nt?nt unc! domfnntes
at higher pH. The point of zero salt effect dopends on the acidoid basoid ratio and
on the valence of the anions of the salt.

* ™ * *

Phosphate relationship of Soil and Plant VII. Forms of P., in the Marste
hydrologio olay series — By Sante Mattson, Erik Eriksson, Elisabeth Koutler —
Andersou, Eugen Barkoff, Sten Stahlberg and Karel Vahtrass; pp. 222-246 ibid 1950,

The paper i8 a report on the pH and the distribution of C1, S()‘ CaCOB and
different forms of PO, in the Marito hydrologic clay profile series. ‘The profiles
covor a stretch of nearly 800 meters and a difference in elovation of $'6 moters. The
lower or *“wet cnd” profile extends through a layer of 10 meters of post glacial,
varved clay. The intermediate profile cover hoth forms of clay. Tho top soil of
the dry end contains CaCO,_ and is rich in} PO, mostly so_luble in weak acids. The
top soil of wet end is acid and paor in P04 mostly insoluble in weak acids.
(I.R. & A. M. K.)
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Manuseripts should be typed with double spacing on ono side of the paper
only and with wide/margin. They should not ordinarily excoed 3,000 words or
8 pages of printed matter including tablos and illustrations in the Journal. Manu-
scripts should Vo carcfully revised ; numorical data and caleuintion checked. Main
headings in the text should be typed in capitals with paragraph indentations and
followed by a period and two byphens. 8ub-heads should be lower case and be
underlined to indicate italics. Latin nomenclatures and local torms otc., should bo
in italics. Original papors must conclude with a summary of not moro than 300
words drawing attention to the main facts and conclusions.

Tables: The number of tables should bo restrictod to thosa absolutely
necessary, a8 numerous tables detract from the resdability of tho article. Iach
table should numbered consecutively from 1 up and must have o heading stating its
contents clearly and concisely. The tables are to he typed on sepérate sheets, with
their positions marked in the text.

Illustrations: Wherever poesiblo illustrations should be mado with pen and
Indian ink for reproduction 8s line blocks. The name of tho author, title of the
article and figure number should be writton on the back of each figure in blacklead
pencil. Each figure should have a legend typed on a separate sheet.

Photographs: Photographs and wash drawings are more expensivo &s half-
tone blocks are necessary. The cost of blocks is chargeable to the author of the
article. Photographs submitted as illustrations should be unmounted, glossy prints
of good quality, with strong contrasts, trimmed 8o as to include only tho essontial
features to be illustratod. They should proferably be of tho same sizo ns desired

in the printed paper. Photographs should always bo packed flat, never rolled
or folded.

Line drawings: Line drawings, and charts should bo propared in twice the
soale desired in tho printed form. Al letterings, flguro numbera and oxplunatory

letters in graphs should be light face and large onough to bo 1/16* high in the
finighed illuatrations.

Graphs: Grapha should be drawn in Indian ink on co-ordinato paper ruled

with blue lines. Any portion which is desired to appear in the reproduction should
be drawn over with Indian ink.

References: Reoferences and roviows of literature should relate only to
closoly pertinent papers. Tho list of references should come at the end of the
article, after tho summary and should be arranged in alphabetieal order of authors’
names followod by the years of publication in brackots, and then the titlo of the
paper, namo of poriodical, volume number in hold face typs and then tho pago
number o.g. Darlingtion. €. D. (10944) Hoeradity, dovelopment and infoction.

Nature 154; 164-9. Abbreviations for names of ijr'n_mls arc to bo in the agproved
from as given in the World List of Prciodienls. !
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“THE MADRAS AGRICULTURAL STUDENTS’ UNION.

This is an association of the atudents, past and present, of the Madras
Agricultural College, and of the officers of the Madras. Agrlcultural. Departme'nt,
the Principal of the Agricultural College being the President, ex-ofﬁc!o. The T.Jmo.n
conduets this Journal and celebrates annually the Qo[lege Day, on which occasion it
convenes an Agricultural Conference. The Association has Members, Associates,
Honorary Members and Patrons. For detailed particulars apply to the Secretary.

THE MADRAS AGRICULTURAL JOURNAL
A Premier Agricultural Monthly in India

Editorial Board :
Dr. N. Krishnaswamy, B. sc. Ph. p. (Kiel)

Dr. A. Mariakulandai, S. Varadarajan, B. sc. (Ag.)

) M. sc. ph. p. (Washington) C. Balasubramania Mudaliar,
T.R. Narayanan, B. sc. (Ag.), M. A. (Cantab) B. A., B.8¢. (Ag.)
T. V. Subramanian, B. 8¢, M. Rajan (Student)

M. 8. Sundararaj, Secretary, Students® Club (ex-officio)

A monthly journal in English devoted to the study and development of
Agricultural Science ; contains articles of scleptlﬁo as well as og general interest
written in popular language. Review of agn.cultura.l pu_bllcahons and extracts
from various Journals— bhotb Indian and foreign— a special feature. Commands
& wide circulation and is therefore an oxcellent medium for advertisements.

Rates of Subscription:
Journal supplied fres to Members, Associates and Patrons of the Union.
Annual subscription rates for othors:
India and Ceylon Rs. 86—0—0, Foreign Rs. 7—0—0, Single number Rs. 0-—8—0.

rtisement: . .
Rates of Advert: For single insertion:

Rs. A, P

For full page .. . 20 0 O0
For half page .. .. 10 0 o
5 0 ©

For quarter page .
Inside cover pages 25 percent extra.
Outside cover pages 50 percent extra.
Preparation of blocks unless supplied by advertisers, charged extra.
N. B.— All advertisements are subject to the approval of the M. A. 8. U.

Managing Committee before insertion. The charges are strictly
payable in advance.

Contributions to the Journal:

Contribution on Agrienltural Science, subjects of agricultural interest or
pertaining to rural economics and co-operation will be accepted for publlgation.
subject to approval of the Kditorial Board. Correspondence and queries on
sgricultural and allied subjects are invited. Manuscripts should 'be sent clearly
written or typed on one side of ths paper only. The Manuscripts should. not
ordinarily excead 8 printed pagos including tables and figures.

Twenty-five copies of reprints of cqntriputions. will be presented to authors.
Ezira copies and printed covers for veprints, if required, can be supplied at actual
~oet if intimation is given when the maunuscript is presented. Contributors will

e charged half the actual cost of block-making.

N. B.— The Editorial Board does not hold itself responsible for the opinions
" expressed by the contributors.

All communications should be addressed to:

The Secretary, M. A. S. Union,
Agricnltural College, Lawley Road P. 0., Coimbator,.
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