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Editorial

The Ivory Tower attitude of Scientists in India, which
tended to keep Scientific research work in a water sight c;)mpart-
ment without being put to practical application in the big plans
for the development of the country, was referred to by Sri
Jawarhalal Nehru when he inaugurated in Baroda this month
the 42nd Sessions of the Indian Science Congress. Agricultural
Research Scientists, in particular, have in the past been criticized on
numerous occasions for presenting their discoveries %o the world
in a language which has been turgid and incomprehensible except to
a select few. However, this charge cannot be levelled at the
progressive scientists of the present day who have realised the
danger of continuing such a policy in a world crying out for
increased food production. Every attempt is therefore made by the
modern Agricultural scietist to see that the fruits of his labour are
readily understood by the farmers and put into practice without
delay. But as pointed by Sri. Nehiu there is still scope for
co-ordination — a co-ordination of a type in which the scientist
himself is allowed to take an intimate interest in the planning work
without being relegated to the role of mere advisers as at present
leaving the more important role of planning to the * Administrative;
Officials ” who put upon themselves the mantle of ‘““every kind of
wisdom and take up any job and do it”. Therefore to quote our
Prime Minister again, *‘our conception should change and we should
recognise that Engineers and Scientists are far more important
than Administrators for the Natiou’s progress”’. With this change
as propounded by our Prime Minister, Scientists need not bow
down to pressure and will be able to create an atmosphere of free
enquiry, which is so very absolutely necessary for scientific
development in a country.

Stabilisation of Agricultural Prices: At the recent sessions
of the Indian National Congress at Avadi, Madras, a welcome
directive has been given to Governments to stabilise the prices of
Agricultural commodities so that the economy of the Village i(s : of
sound footing. During the war years and particularly durin the
Korean war in the year 1950-51, farmers had a terrific rige in
the prices of their commodities resulting in unprecedented prosperit
for the cultivator, cuabling him to pay off all his debtg ang rlz
over his chronic indebtedness. But along with this rise in ge
the cost of production also rose up with increased wages P;lrfg
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increased cost of materials. Comsequently, the benefit of raising
prices was not uniform $o all Agricultural classes. As pointed out
by Dr. B.V. Narayanaswami as early as 1948, such increase in
price of Agricultural commodities benefit only the richer landlords
and does not filter down to the smaller cultivators and tenants
who have to tussel with increased cost of production side by side
with increased prices for their produce.

Again, while the cost of production tends to remain steady
the prices for the Agricultural commodities are volatile due to
dependence on weather, the time lag between production and actual
sales and other reasons like inelasticity of demand and supply.
So much so, with the present downward trend in Agricultural
prices the income of Agricultural classes of people in the Villages
is not stable. ’ :

Hence the Government should come forward to stabilise the
Agricultural prices and protect the economy of the farmer as has
been done in the United Stabes of America. This is done by the
“ Parity price concept” in the United States, according to which
what the farmer buys for his use bears the same ratio to the prices of
the commodities he sells as related to a certain period. In the
United States of America the period of reference is 1909 to 1913,
when the farmers had the ideal Agricultural prices. It is stabili-
sation of the ratio between the outgo and income of the farmer so
that he iz always left with a sizable bank balance to maintain his
economic level. This has been very successfully worked out in tue
U. 8. A. and could be adopted as the first measure towards stabilisa-
tion of the rural economy,

The other steps which would help towards this economy are
the guaranteed prices for the agricaltural produce, the Government
quaranteeing to subsidise the difference whenever deficiency should
occur. Merely quaranteeing a price would not however work in
times of depression if there is no market for the sale of the commo-
dity and hence the Government would have to guarantee a market
and this has been achieved in the U.S A. by syphoning off the
the surplus at Government expense.

These lines of action would certainly go a long way in stabi-
lising agricultural prices in the country. Further as recommended
by the Krishnamachari’s (price) Committee if a chain of warehouses
is provided by the Government to store when prices are low and
release when the prices are high and if free export of the surplus is
allowed, the economy of  the farmer would be stabilised and the
country would soon reach the ideal of the welfare State envisaged in
the recent Avadi sessions of the Indian National Congress.

Sugarcane in Madras State*

by

8. V. PARTHASARATHY, m.sc,,
Sugarcane Agronomist, Gudiyattam

Introduction: It is proposed to review here the salient features
of sugarcane research in the State in the last five years. It is not
proposed to deal with the advances made elsewhere. The cane
cultivators of this State are interested in new varieties, methods of
manuring, irrigation, inter-culture and control of pests and diseases.
While the cane cultivators of the State have proved their potential
ability to achieve very high yields, it.was by no means achieved
by intimate knowledge of the crop in the field, nor through economic
app cation of manure, water and pest control.

Varieties: The variety Co. 419, which was tested and released
more than 15 years ago, continues to be the dominant variety in
this State. Varieties Co.449 and Co. 527, which are also recom-
mended by the Department, for earlier harvests, have spread to a
limited extent., Variety Co. 449, is particularly prefered in areas of
water scarcity. This variety is hard to break and fairly resistant to
smut. A good policy is one of keeping Co. 449 and Co.527 in a part
of the holding, as dependence on a single variety is neither safe nor
economic (Dutt. 1954). In the case of factory areas, a fair propor-

- tion under these three varieties is recommended to raise the average

sugar recovery percent.

In recent times, it has been doubted if the breeding and
selection of new varieties have kept pace with the deterioration
of the existing varieties of the field and the demands of the industry
for higher yields and better quality in cane. (Harban Singh 1954).
It. is indicated that there is no genetic deterioration in cane.
(Patwardban 1951). Iyer (1951) reported on varietal deterioration
by statistical study on yields in Shajahanpur. While it is true that
the average yield shows a tendency to drop, it is not attributable to
genetic deterioration of the variety. The average yield of the
variety Co. 419 in Anakapalle Research Station, has dropped from
55 tons cane per acre to less than 40 tons only. In 1951—1952 when
the crop was given 375 lb. nitrogen per acre as against the ugual
lower dose, the yield shot upto 63 tons cane per acre from the low
yield of 40 tons. In the yield competitions, ryots have achieved
yields of nearly 100 tons cane per acre with as little as 150 Ib.

W"'I’apei' prese;t:d for the Corllre‘ge“].);y and Co'niférencke 1954.
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nitrogen per acre. The falling yields in the Pugalur sugar factory
zone was pulled up in one season by better cultural treatment to the
crop. It is therefore for detailed examination what aspect in the
treatment of the crop contributes to this fall in yield. Dutt (1950)
pointed out that our canes are not poor in quality. The average
yield of cane for the competitors in prize competitions scheme was
75'1 touns in 1951—’52 and 79°22 tons in 1952—’53. The change in
the cultural practices in the cane development centres has brought
about increase in yield from 27 tons to 33 tons of cane per acre and
by adopting earlier planting both yield and quality improved.

One may express disappointment that no new variety was
released for cultivation in the last one decade. The variety Co.419
has set up, very high standard for yield. The data in table 1
indicate that some varieties proved to be better in yield or quality
than Co. 419, but they could not be consistently better that Co. 419
in respect of both.

TasLe 1.

Comparison of Co. 419 with other varieties under test.

Yield in tons

o .
Year Variety cane per Sucrose 7 Purity %

in juice in juice
acre
1943—1944 Co. 419 31-80 1891 9175
Co. 449 36°64 2006 93'78
1944—1946 Co. 419 2775 17°30 8867
Co. 449 30 98 19°66 92°49
1945—1946 Co. 419 4572 1751 8893
1946—1947 Co. 419 2961 1963 95°68
Co. 467 48'71 1895 91'12
1947—1948 Co. 419 20°57 17°69 91°49
Co. 467 2674 17-82 86:56
1948--1949 Co. 419 3584 1924 8074
Co. 467 4263 1850 8921
1949 —-1950 Co. 419 3921 1921 94°34
Co. 467 40°60 1852 92°15
1950—1951 Co. 419 3802 18'56 8283
Co. 467 42'36 17-89 86°36
1951—1952 Co. 419 37-83 14°01 7822
Co. 620 3659 19°44 92'98
1952—1953 Co. 419 30°60 15 83 8326
Co. 630 2790 1809 87-22
1963—1954 Co. 419 3930 1548 9438

Co. 620 32:64 1876 87-98
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The three standard varieties Co. 419, Co.449 and Co.527, can still
bold the field and what is needed is a proper schedule of cultivation
in order to achieve maximum yields.

That yields in this State are not so poor as is generally
believed to be is indicated in table 2.

TaBLE 2.
Comparative yield data for different countries.

Yield of Sugar Yield
Name of the Country cane in recovery sugar
. tons/acre % tons/acre
Cuba 17°12 12°25 2:050
Lousiana 19'84 8 06 1°602
Puerto-Rico 24'16 12'23 2'956
Hawaii 62°05 10°46 6:480*
Mauritius 1963 1208 2:370
Java 5620 11-49 6°'440
Formosa 2827 12:93 3657
Australia 21-34 1433 3060
India 14'70 9'50 1'394
Uttar Pradesh 1840 978 1800
Bihar 16°10 10°10 1°626
Bombay 40°50 11°59 4°694**
Madras 33:50 9-39 3146

* Duration of crop 20 to 22 months.
** Larger proportion of crop being Adsali (18 months).

Lakshmikantham (1951) reported that Co.419, is superior
even to the varieties of Hawaii in respect of nitrogen utilisation. It
may therefore be stated that the variety of cane in Madras is
capable of high yield consistant with quality and hence high yield of
sugar per acre is yet attainable. The general average yield is low
due to the small ryots not having the timely credit facilities for
intensive cultivation.

Manuring: Next to variety, manure plays the largest role in
increasing production. As in other countries, largest response is for
nitrogenous manures and as such, this item received the largest
attention in recent years (Lakshmikantham et al 1949, Lakshmi-
kantham 1952. Parthasarathi 19562). Optimum dosge of nitrogen
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based on regional tests have been prescribed. Detailed studies on
release of nitrogen by the soil and uptake by the plant have been
carried out at Anakapalle (Mohanrao and Narasimhan 1951). These
studies revealed that fertilisation at planting is not reflected in
foliar nitrogen and that the initial nitrogen of the soil is high enough
for the germination stage. The first half dose is recommended to be
applied at forty five days after planting. These studies also
revealed that after September-October the plants are not capable
of utilising the applied nitrogen as efficiently as in earlier months.
The late application of nitrogen which is sometimes practised by the
ryots, is not fully utilised. For a normal crop tho leaf nitrogen
level is fixed at 2'1% while that at deficiency level is 1'7%. Studies
at Anakapalle revealed the immediate possibility of applying the
foliar diagnosis technique on an extended scale. Parthasarathi and
Lakshmikantham (1951) have pointed out that Co. 419 is more
efficient in utilising the applied nitrogen than Co. 527. Similar
results have been recorded by Davidson (1953).

Detailed studies were again conducted in recent years regard-
ing the time of application of manures, (Parthasarathi and Lakshmi-
kantham 1953). Application in two doses is found to be preferable.
If for any reason, application in one dose is necessitated, it should
be done as early as possible, but not later than June. Such single
application is generally necessitated in deltas where irrigation water
is not available in the months immediately after planting. Applica-
tion of the second dose of nitrogen late in the season, depresses
juice quality particularly in early harvests. First ratoon crop
requires additional manuring of abous 50 1b. nitrogen per acre to pull
up the yields (Seetharamiah 1952).

Form of nitrogen is an important aspect of nitrogenous
manures. This is well recognised by all the ryots. A mixture of
cake and Ammonium sulphate in ratios varying from 1:1 to 2:1,
may be applied. An important finding in this regard is that the
form of nitrogen depends upon moisture availability in the soil,
Under drought conditions organic nitrogen is more suited than the
inorganic. Conversely, under plentiful soil moisture, ammonium
sulphate is better than cake, (Ramarao 1953). [iven on equal
nitrogen basis, the organic manures are better in respect of juice
quality while the inorganics are better in increasing the yields. The
foliar diagnosis studies indicate less uptake nitrogen from bulky
organic manures like farm yard manure.
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Detailed investigations were carriefl out at Anakapalle in
respect of nitrogen nutrition in .differcnt soxl.type‘s. (Ramrao 1954).
Loamy soils yield more per unit o.f bh.e applied nitrogen, tbol?gh the
clayey soil is inherently richer in nitrogen c’onter}t. The mtrf)geﬁn
content of the plant tissues of the (irop raised in ('l.aye.ay goils is
greater than those from the loamy soils. These data mdlcatce that
both uptake from the soil and the utilisation of the stored nitrogen
oi(') the tissues are poor in clayey soils th.a.n in lf)amy soil.s. T.his is
indicated to be due to the difficulty with which the soil moisture
from heavy soils becomes available to the plant as compared to that

from lighter soils.

Harvest of sugarcane at 12 months is not a correct harvest
schedule (Parthasarathi 1954). Combination of correct varietal
schedule and age at harvest for each month, is needed to pull up

sugar recovery percent.

Irrigation: The water requirement of.the crop has been again
recently studied and reported (Parthasarathi and Thirumalrao, .1951,
Parthasarathi et al 1951). That application of excess water is not
beneficial has been emphasised. Application of excess wat‘er even in
early phase leads to condition equivalent to .low apphc.a,tlon of
nitrogen. Profuse watering husten's ma.turlty and Increases
arrowing. For Gudiyattam heavy rainfall in July-August is seen
to increase arrowing in the crop. (Parthasarathi and Jagannatharao
1954). Advantages of contrelied irrigation haf;'e beer} .tested at
Anakapalle and Gudiyattam and demonstrated in the ‘ha.lson .fafms
at Nellikuppam. Profuse irrigation to start the crop, limited irriga-
tion during the growth phase and long intervals with stoppage prior
to harvest are beneficial for high sugar yields per acre.

When swampiness in soils is created during active growth
phase, it hastens ripening. But analysis of juice indicated high
organic non-sugars, non-protein nitrogen and low phosphate content
(Mohanrao and Anji Reddy 1951).

In Hawaii, soil moisture, day-degrees a.1.1d n.loisture of young
Jeaf, leaf sheath are taken as gu'ide for irrigation, (Bavejr and
Humbert 1953). TIrrigation is adjusted seven months prior to
h vest, even though ripening of cane does not seem to commence
o :\/Ioisture of young leaf sheath is gradually brought down to
;}:;n;,h ;lal‘VCSt' It ilas been shown from t.rhe studies at Anakapaalle
that the tissue moisture has a basic relation to the sucrose c_ontent
of the plant (Parthasarathi and Rama PRao 1951), and this was
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further confirmed by Rama Rao (1954), who reported a high

negative correlation of — 0'96, which seems to hold good under
varied conditions.

After cultivation: The most important inter-culture operation
is propping of cane. This operation costs nearly Rs. 300 to 350 per
acre in the Circar Districts. Both the Indian Sugar Committee
(1920) and Venkataraman Committee (1950) were impressed with
the increase in yield of 10-15 tons, but at the same time emphasised
the need to reduce costs. Experiments on wrapping and propping
were conducted in the State, bnt the local bamboo propping was
found to be the best (Lakshmikantham 1950), The need for
bamboo propping in the northern coastal areas was believed to be
due to the soil type and periodical cyclonic winds. In the past
experiments at Samalkot, trench planting was found to lessen
lodging but this method of planting was not tried with less costly
method of propping. The surface planting in beds and the brittle
nature of the variety under cultivation are the two major causes for
the ryots resorting to costly and laborious bamboo propping.
Parthasarathi and Reddy (1951) reported on a cheaper method of
trash propping. Recent trials at Anakapalle and Samalkot indi-
cated that combined with trench planting and trash propping cane
cultivation is feasible in these areas with greater net profit per
acre and less cost of production per ton of cane. Even in Southern
Districts, this cheap method of propping is found to add 3 to 5 tons
of cane per acre, facilitate irrigation in late phase and also facilitate
clean cultivation and quicker harvest. It is necessary to select
varieties which resist and also which do not break or deteriorate
on lodging. Recent investigation at Gudiyattam (Vaidyanathan
1954), indicated that loss due to lodging is very small in Co. 499 as
compared to that in Co. 419. Not only this variety is hard to break,

but also the deterioration of juice in lodged canes is smaller as
compared to that in Co. 419.

Pests and Diseases: Accurate estimates of loss due to pests
and diseases were pot made up for in this country. For example,
it was widely believed that the early shoot borer is beneficial in
increasing tillering and the emut causes heavy depression in juice
qusality. Investigation at Apakapalli (Ramachandrachari 1952,
Parthasarathi et al 1953), clearly indicate the complex nature of loss
due to borers and that the extent of loss is not indicated by mere
borer infestation. The stage of crop at which infestation occurs and
the month of infestation are both important. Usually, the infestation
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: i h of May. When the infestation
is tho 'heaﬂes:ar;; :tk;l:ge:;noc?ft the crop though there is apparent
occm:S in & mber of tillers per clump that is harvested is 257 fo.r
tillermg.the :ud as against 9.95 of healthy; for infested Co. 475,. it
Co. 419 mfesi inst 2.45 of healthy. Apart from this reduction
iy 2.94“%] uof:llle wei‘ght of shoots that come to harvest from
" survwa], s was also reduced by 35.62% in Co. 419 and
infested. C(131111};,475 and variations in weight in respect of month
28.'25% i O.Was algo noted. Therefore it is worthwhile to spend
of mfestatw: gfth of the estimated crop yield in controlling early
afourtll; OZr which is a serious pest in this State. Among.the
81_.10015 ¢ mut is of foremost importance. Detailed investigations
((i):ii;?s,grsowth and development of smutted clumps were ma;{ie.
It is usually interpreted that smut whip is a floral s(;:a.lk.th AfnoA;‘& :;
palli precocious flowering in about 11‘ weeks age apD Bmt ) ronth of
July, was recorded, due to infestion of.smut. lufsmttlh hogt
a e,ar even in the germina,ting bud. I.t is too e:m"y f)r esb .
t(I:E;orm even floral premordia in its terminal gr?w1ng point. Su r:
manyam et al (1951) indicated that tbe;b.ablt of the fun.gbti: fo(:‘
gporulate profusely and piling up spores mlg!ut be respi:)]nsx to for
the production of the whip and not px:ecoclou(: erow g; which
latter is impossible at such early stage in the eve.opmen. ihe

d. The losses due to smut were also carefully .esmmated in plan
2;1\(1‘ ratoon cane (Parthasarathi et al 1952). It' is true tha.tlov;::]ei:)l
the smut whips appears at the top of a grown up ca,::e, Joss in
weicht and juice quality are heavy. Studies on 9ppar?n y ¢ h

Ox tted clumps, indicated that loss in weight of suc
cancs of S’mube of the order of 47—51% as compared to canes (?f
e 1m;yotls and that less in juice quality of such shoots is
heam}y lls 101il Here again, the loss in weight of shoots and total
Pfﬂczlcﬂ yt}ie ;:rop will depend upon the time of infection. 1In cases
]O‘SS rlom' lfesbation total loss of clumps is common and more? shoots
((;t earJyu:‘r; July August are the months of heavy Infections for

1€. s »

the main season crop-
Smutted. Healthy.

Mean number of millable canes per clump. 3.15 5.56
Mean weight of millable ccnes per siump. (1b) 6.38 13.11
: 9
Average weight of single cane 1n pound. 2.25 2.07
o L=

48

in weight.
% loss in Weig 1764  17.38

Sucrose % in juice.



10 The Madras Agricultural Journal

It is therefore clear that loss in yield is far more than in loss in
quality and the habit of sugar factories to point their fingers to
presence of smut for poor sugar recovery percent is not altogether
correct.

Stadies in Gur: After Varahalu (1933, 1937), very little
work on qualities of gur was done in this State. Recently, the
chemical composition of juice and its relation to qualities of gur was
investigated at Anakap’alli (Mohan Rao, Narasimhan et al 1951,
Mohan Rao, Anji Reddy 1951). In respect of the two varieties
Co. 419, and Co. 527, it was noted that in the juice of Co. 527,
which generally yields better quality gur, organic non-sugars, total
and non protein nitrogen are lower and phosphate content higher
than in the juice of Co. 419. When nitrogenous fertilisers are
increased, organic non-sugars, colloids and pectins are increased,
and phosphate reduced in the juice. Total and non-protein nitrogen
also are increased as also the proportion of non-protein nitrogen
to total nitrogen. In juices of immature canes, nitrogen and
glucose are predominantly great. In canee raised under swamp
conditions, organic non-sugars non-protein nitrogen and low phos-
phate are responsible for the resulting bad gur (Mohan Rao and
Narasimhan—1951),

Studies at Anpakapalli and Gudiyattam were couducted to
standardise the use of lime as clarificant in gur making. Tt is well
known that immature and deteriorating juices require more lime
than for the juice at peak maturity stage. When the pH., level
of the juice was studied, pH. 6.1 was found to be the optimum
after clarification. At higher pH. level, the gur is harder but
darkened, at lower levels the colour is better, but gursoftened.
Addition of superphosphate as a second clarificant after lime,
invariably softens gur, but improves colour.

Clarification with juice of bendi plant (Hibscus esculentus)
alone is the best when the crop is in peak maturity. In earlier
stages combination of lime and bendi juice appears to be preferable.
Hydros (Sodium hydrogen sulphite) improve colour very much, but
it imparts pungency to taste. The deterioration both in colour and
consistency are quicker and greater, when it is used as clarificant,
Since colour of gur commands the highest premium in the market
and not consistency, the use of hydros is widesapread. The causo

for rapid deterioration of colour in storage is a sunject of impor-
tance for further investigation.
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Special types of godowns for storing gur are in vogue in
Qodavari District (Parthasarathi et al 1950). Each godown is
capable of storing 50 to 100 tons gur and over 12,000 tons of gur
are stored every year in these districts. These godowns are smoked
to warm and dry up the internal atmosphere. The gur keeps
condition for over one year. The commercial utility of the godowns
is already well established in practice.

Acknowledgment: The research work in sugar-cane in Madras
is partly financed by the Indian Central Sugar-cane Committee to
to which body my grateful thanks are due. The advances reported
here are drawn from the reports and scientfic papers published by
the research workers of the State working in the schemes of research
financed by this Committee.
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Recent Advances in Cytogenctics‘

by
N. KRISHNASWAMY & V. 8. RAMAN
Cytogenetica Laboraetory, Agricultural Collego and Resoarch Institute

Plant breeding is actively concerned with the so-called
improvement of Agricultural Crops. Vavilov defined Plant Breeding
as an art, a science and a branch of agricultural practice. He was
of opinion that a knowledge of genetics was not indispensable to &
breeder; that evolutionary practices permeate the whole science of
breeding and that in effect breeding was man’s interference in the
morphological formation of animals and plants. In other words it i8
evolution directed by the will of man. But breeding and genetics
interpenetrate since they treat heredity and variation. The modern
genetics and cytology again interpenetrate. Thus the new line of
study Cytogenetics has sprung up. The modern plant breeding has
to a large extent ceased to be an art. With cognate sciences it 1as
attained a high complexity and become more exact. Cytogenotics
though recent has grown so rapidly and has covered such & 18788
number of cultivated species that it is well nigh impossible t°
summarise all knowledge in a short paper. Therefore in this paper
are presented some of the trends in plant breeding.

The most reliable source of plant improvement i8 by gene”
recombinations. The simple concept of the gene viz., one gene
controlling a siugle factor expressivn hag chnﬁged entirely. .
genes undergo evolution in the courge of succeeding gﬂnemt'o?s.
Thus there are far more genes newly added in the existing spe(,‘le:
than the ancestors ever started with. Though for many g°“°“°‘
purposes the simple older idea suffices, yet the ncwer reﬂ“"',oe
analyses require us to change this concept. It is still in o Rl’ec"lamv
condition and it is conceived s of a biochemical unit but

reproducing. Its action th positC
effect, gica

gel
jon
ought specific, may vary with the to
Therefore it has to be viewed from both the physiolo
well as the biochemical stand points. Sometimes a gene mnyion.
found to contain lesser genes and may result in & pleiotrOPic Mtt,her
The phenotype responds to the environment ([)arlington an ao
1950). Tn cotton the hairy character of the leaf is known !

co .
ntrolled by o major gene and a number of minor genes.

T y this
Uresson (1923) advanced the theory of (ienecology-

i ; vieW
m meant the study of the species-ecology. From this point of -

. :
Paper presonted for the Collegn Day and Conference 1054.
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of Genecology the Linnean species represents a genetical complex
community, the distribution and composition of which is largely
determined by the ecological factors and the genotypical constitution
of the individuals comprising the species community. The concept
of the species from this point of view represents an intercrossing
community, the members of which had become clustered in groups
(eco-types) on account of the differentiating effect of environmental
factors upon the genotypically heterozygous population. The object
may be stated as investigation into the grouping in nature of
individuals into ecospecies and ecotypes representing various com-
binations of mendelian factors and the causes controlling this
grouping. A point of interest in Genecology is the rarity of inter-
linnean species hybrids in nature, though they hybridise under
experimental conditions, the distributional peculiarities of these
hybrids, their localisation at isolated points within the region
covered by the parents, their sporadic occurrence between the
distributional areas of the parent species and the tendency of certain
hybrids to increase when nature is disturbed by man. The mechanism
at work here is thus crossing, recombination and selection promoted
by spontaneous mutation (Muntzing 1951).

Apart from the nuclear controlled inheritance the cytoplasm
has come to play an increasingly important role. Thus definite
genes have been advanced called Plasma-genes which are also self-
reproducing. The inheritance of the plastid has also been referred
to self-propagating bodies called Plasto-genes present in cytoplasm.
Their action may be controlled or influenced by the nucleus. The
oytoplasm thus exerts great influence on the gene-action and vice
versa. This has developed now into the Plasmon theory. Male
sterility may be induced by definite plasmons (sorghum, maize,
cumbu, onion and tomato). Further the differential béhaviour of
the hybride in reciprocal crosses is alleged to the action of
cytoplasm.

The next complexity usually arigses by either the process of
elimination or addition in the heritable material, changes involving
the chromosomes may reflect on the phenotype. The older concept
of the arrangement of the genes on the chromosomes as a string of
beads has altered. Instead of its being conceived as a point on the
chromsome, it is more a region of the chromosome. Thus the gene
is “a field of co-ordinated activity the property of full activity
being conditioned by internal arrangement but independent of
external conditions.”
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Normally polypoids are supposed to show an increase in the
gene quantity whether it be by auto or allopolyploidy. It is known
that polyploidy endows a plant with increased variability and certain
advantages over the diploid. Autoploidy induces the so—called
gigas characters. The disadvantage in breeding further from an
autoploid lies in its reduced fertility, Alloploid results from specios
and inter-generic hybridisation resulting in the combination of
different plants, When sterility occurs in interspecific or inter-generic
hybrids it is found that duplication of the chromosomes restores
often the fertility. Thus an interest was stimulated in the artifleial
production of polyploids for breeding purposes. It was only in
1937 the most successful method of producing polyploids by means of
colchicine ireatment of plants was discovered by Blakeslee and
Avery. Since then though autopolyploids were produced in many
economic plants so for only a few have yielded plants of economiu
value viz., rye, beet, turnip, lucerne, tomato. in paddy the
autopolyploids have given varying results depending upon the
parental material, but there has been no marked increase in
variability. On the other hand, in Cumbu, variability has increasod
manyfold and in addition perenniality has stepped in.

This dicovery of cbromosomal duplication by colchicine
treatment has increased the range of utilisation of incompatible
interspecific and intergeneric crosses. Also polyploidy itself brings
in a greater possibility of intercrossing, which is not usually possible
at the diploid level. Thus in cotton the fertile amphidiploid of a
partially sterile hybrid of @. anomalum (African wild cotton)
X Q. arboreum var. neglectum (K. 1 a short stapled, comnmercial
cotton) gave a fertile hybrid with Q. hirsutum (Co. 2. An American
long stapled cotton). Similar hybrids were obtained by Harland
(1940) between the amphidiploid of @. arboreum x G. thurberii and a
new world cotton, These hybrids present great scope for further
selections of recombinations. The amphidiploids may also direotly
give economic plants. Triticale, Agrotricum, amphidiploid of Cumbu
x Napier grass have yielded new types of grain and fodder plants,
A synthesised winter turnip rape (the amphidiploid of Brassica rapa
oleifera x B. oleracea the cabbage) has given higher yield of oil by
26 to 309, over the control (Muntzing 1951). Polyploidy, grafting,
and the use of bridging parent have been employed with success for
overcoming incompatibility barriers between distantly related plants.

The chromosomal study in the haploids and hybrids has given
& clue to the true nature of the present day economic plants. 1t is
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of the cultivated crop plants have

i i terile hybrids of distantly related I?arents
?cflllscfge(;nb; aitzfxl;cr::n:ssonrﬁ:eeduplic;,tion. Th.us'! it'has beenh pos]&:a‘l.lol:e :Z
synthesise the existing species by hYF’“d‘sag‘(‘)m ;‘;_Otul‘:‘ lcel;ensi.g
species e.g. Galeopsis tetrahit (Muntzing 1930), Prim ' bewensis

d Pellew 1929). The cultivated I.ndlgn mustax: - Junoe

!Nezton a: bave originated from a sterile mterspe?lf.ic 'hybnd
;)set:Veoev:)nBocampestris and B. nigra followed by amphidiploidy z?ds
also tobacc;o (N. sylvestris X N. ton?entoa.a{ anfl the tetraploi
American cottons are of ampbidiploid origin with one ]gfanotm:;
ancestral to Asiatic and another to.the New world. . The. cku tiva ed
bread wheat is made up of two cultivated wheats viz., ein orr} and
emmer plus a wild species Aegilops squarrosa. It has been foun
that several wild species like S. sponianeum, an_d Sclerostachya sp.
played a role in the building up of the modern sugarcane.

interesting to find that most

Induction of changes in the game has.been attempted l?y both
physical and chemical means. These are a)m?d at production of a
chemical change resulting in a newer expressxofl of the g.ene- or t.he
arrangement of the gene in a chromosome, (}eletlon, duplication, in-
version segmental interchange etc. Knight (194'8) was able to
transfer black arm disease resistance from one specxe_as O‘f cotton to
another by chromomome fragmentation and recombination, So.me
of tbe chemicals that have been used as mutagens are caffeins,
camphor products, coumarin, acenaphthene, mustard-gas products,
colchicine, some of the narcotics etc. Heat and cold shocks z?.nd
jrradiation with X-rays and radioactive substance are the physical
means frequently employed. Of these the most po_‘wertul agent has
been irradiation with X-rays. The number of ml.ltatlons produced z.a,re
numerous, many being uneconomical yet with careful selection
highly ecconomical ones could be obtained. (rye, rape and .barley).
Tt could also be very usefully applied in the case of horticultural
plants which ‘are vegetatively propagated. Positive results have
been obtained in the case of apples.

Disease resistant types have been built up by the method of
hybridisation and back crossing or hybrid.isation, producti.on of
amphidiploids and back crossing. Back-crossing xtselt: has ga\.m?d a
new and important application in modern plant breeding. Judicious
back crossing can result in either substitution of a genome or part of
it or the restoration of a particular genome in the species hybrids.
Thus in the case of N. tabacum it has beon possible to incorporate
into it the mosaic resistance found in N. glufinosa. By the
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tecbnique of back crossing improved varieties of maize have been
produced inspite of its heterozygosity. In cotton it has been
possible to build together in the same plant resistance to jassids as
also black arm disease. The hybrid of P. typhoides with P. purpureum
has combined in itself resistance to rust and Helminthosporium
sacchari. Similarly blast resistance in paddy has been built up from
the hybrid of a resistant poor yielding variety with a high
yielding one.

Still another type of abnormality is the phenomenon of
apomixis. It may be obligatory or facultative. Mango, citrus and
certain grasses are known to be facultatively apomictic. By this
means, may be obtained both the sexual embryo and a number of
asexual ones the latter alone repoating the maternal characters.
Mangosteen is an example of obligatory apomict. In this species
plants producing anthers are not known. By isolation of such obli-
gatory apomict races it is possible to propagate a variety over-
coming the chances of segregation. Apomixis is often induced by
higher polyploidy following bLybridisation and constant vegetative
propagation.

One of the chief delimiting factors for wide crosses is the
failure of the zygote todevelop further. Successful pollination and
even fertilisation may occur. The embryo placed as it is in an
incompatible or early disorganising endosperm may fail to grow
further as a result of certain toxic substances produced by the
endosperm. This has been the stumbling block in effecting many
much desired crosses between certain plants. A technique has now
been developed with the help of which it is possible to remove the
young embryos even less than a weak old ones and grow them in
artificial medium under sterilo conditions. This technique has
generally been called embryoculture. Successful cultures, however,
have been still restricted to very few crop plants. The Russians
have claimed that they were able to graft different cereals even at
the embryonic stage when the seedlings just start growing.

Many fruits are sought to be bred for greater pulpyness and
reduction of the seeds as far as possible, the variety being propa-
gated vegetatively. Seedlessness has been found to be duc to two
causes. One it is gene controlled. The other can be induced by
bringing in disturbances in chromosomal balance such as triploidy.
In this case the production of inviable gametes prevents the forma-
tion of seedse. The stone fruits have not yiclded for breeding of
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geedless character. -Parthenocarpy is another phenomanon which is
genetically controlled as in the case of banana. This is independent
of chromosomal unbalance. Certain chemicals and hormones have
been found to produce parthenocarpm development of fruits as in
tomato etc.

Heterosis or hybrld vngour has been much in the plcture for
some time. The discovery in maize of productlon of plants with
greater vxgour and yield on hybridisation of two inbred lines has
given rise to its application in quite a large number of plants. The
quesﬁon arises whether hybrid vigour is expressible in strlctly
self-fertilized plants. Its effect has now been commercially applied
in the case of maize, brinjal, sugar beet, cumbu, tomato etc. In the
case of plants which are hermaphrodites emasculation bccomes
necessary. In such cases male sterility can be induced by irradia-
tion with X-rays. More recently the cytoplasmic induced male
sterility is also being exploited for production of hybrid seeds. Apart
from these few ocases mentioned numerous other advances have
ocourred in the methods of plant breeding and hybridisation. It has
been possible to breed for special purposes. In the achxevement of
these objects there has been a persnstent effort by numerous workers
at collection of materials of crog plants from their original homes,
Thus an extensive arboretum was maintained by Vavilov in Russia
congisting of several ‘thousands of varieties of a single cultivated
crop. By such extensive collection and studies on these living
specunens it has been possible to trace to a certain extent the origin
and spread of a few of the cultnvated crop plants. The productlon
of new plants to meet newer conditions either pathogenic or, envi-
ronmental calls in co-ordinated research. of all brp.nches of gL
cultural sciences.
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Observations on wheat rusts in Madras State

by
T. 8. RAMAKRISHNAN

In Madras State the cultivation of wheat is limited to an ares
of about 2500 acres in all. The major portion of the area is on the
Nilgitis and Pulbeys and the hills of Salem and North Arcot
Districts. 1In the plains the total extent under this crop may pov
exceed & hundred acres (in Coimbatore, Salem and Madura Distriots).
il‘wo crops are raised in a year on the hills while in the plains wheat
18 sown only during the cold season from November onwards.

On the hills the main variety under cultivation goes by the
name of ‘Samba’ wheat~Triticum dicoccum. The ears are awned
fmd the grains are enclosed in the glumes. After harvest, huskitg
is n?ce.ssary to separate the grains. The local population has &
partiality for this hard—grained variety on account of ita suitability
for th‘e spe»'cial method of utilisation as whole grain or gemolins 88
practiced in the tract. In recent years either through departments
Pfop“%““d& or on the growers’ own initiative, varieties of Whea
Yoelon‘gmg to T. vulgare have been tried on t’he Nilgiris. Though
increased yields of grain have been obtained from some of thenk

their cultivation has not 0
. xtended as ¢ . ble for
making flour only, bese aro mostly suita

it is'ag'::g?::g’: th; acreage under wheat in this state is limited,
Fuct-Puceinia graminis. herer, "% KBOWD on this orop, vie., bleY
P. glumarum ,IVO‘;W?M, brown rust-P. triticing and yellow rust
on the hille w.h .those three rusts the last is known to occur 08
Bromes cathar:r'e it has been observed on wheat, barley and & gras®
hills and th tlcua The two other ‘ruste are prevalent on the
© Plams. The brown rust is the most wide—spread an

.l . . i g
ie the first to appear on the crop. Black rust incidence 00°Ur

invariably much 15t ; ts
legislation bad boey Owing to the prevalence of these r%~

enforced to suspend the ivation of th*
] bee cultivation
summer crops in this state in some yea::e o

o bl The *Samb.

Q

other :t;:“' But the ‘ Pulgare” wheats like N. P. 111 and 165 829
med varieties are helvily rusted. However in the puml

t«he ! Samba. ’ .
» Vulgare’ vari;.?ee:t 18 aleo as heavily infected by black rust 88 %

7 - . i
o whoat on the bills exhibita high field resis$$2%

The higher temperature prevalent in the plain®

[
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favours the infection. Seeds of ‘Samba’ whdat wée’ oi)tained fr ..;
the Nilgiris and sown at Coimbatore. The restltin op exhibfted /

over 40 per cent crop infection, individual plants\g i

100 per cent plant infection. A crop raised from tire- same lot of
seeds at Keti (Nilgiris) was not infected by black rust. Thisfreedom
from rust at Keti is mainly due to the differences in the climatic

conditions.

Direct control of the rusts of cereals by the use of fungicides
js neither economical nor practicable under field conditions.
Therefore the main line of attack for the control of the rusts has
to be through the cultivation of rust resistant varieties. This again
is beset with difficulties as it is well nigh impossible to get
agronomically satisfactory varieties exhibiting resistance to all the
races of the three rusts. By analysis of samples sent from different
parts of the state to the wheat—rust—testing station at Simla the
races prevalent in.this tract have been ascertained through the help
of the Head of the Division of Mycology, Indian Agricultural

Research Institute, New Delhi. These are recorded hereunder. N
l TasLe I ‘_\m;')),{‘l’:—?}
in Madras Stat . -
Races of rusts prevalent in Madras Siate (\[3 R
Years Black rust Brown rust Yellow rust Authority
1932 - 37 16, 10, 42 10, 20, 63, 13, 19, 20, Mehta (1940)
A, B AF
1950 -’51 21 63, 107 19
1951 - '82 21, 34, 42 11, 20, 26, 63, )
‘ 106, 107 19 Head of the division
of Myecology, I.A.R.1.
1963 - '64 21, 34, 40,42, 10, 11, 20, 26, New bute
194, and C 63, 106, 107
: and 108 19

The above analyses indicate that only a limited number of races
occur in this State. However, slight differences are evident in the
races prevalent during different years. In order to identify the
races of black rust prevalent in Coimbatore and Wellington, seeds
of the twelve differential hosts were obtained through the courtesy
of Dr. R. 8. Vasudeva from New Delhi. These were grown in pots

at Coimbatore and inoculated with a rust sample collected locally. .

The rust was found to belong to the race 21. The seeds of the
differential hosts were also sown in small plots in a wheat field at
Wellington. There was natural infection from the neighbouring
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‘wheat crop and from the reaction on the differential hosts the race
21 was found to'be prevalent in tbis area also. The analyses made
by the divigion of mycology, New Delhi, also showed that the race
21 occurred in the. samples sent every year. This race appears to
be widespread. A new race has been isolated from Coimbatore on
Kenphad 28 by the Head of the Division of Mycology, New Delli
during the last season. This variety was only very recently
introduced into Coimbatore from Bombay State. The occurrence
of a new race of the rust on this newly introduced variety raises a
new problem. The introduction of new varieties from outside may
lead to the development and the spread of new races of the patho-

gen and thus complicate the breeding programme for resistant
varieties,

high yield
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40 Grain as hard as that of
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elevations, longer duration
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Soft grained

Soft grained
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30 Good growth,
60 Soft grained

Not tried
80
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10
5
0

20

40

Black Brown
80
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In order to improve the yield of wheat in this State by the
introduction of rust-resistant varieties, attempts were made from
time to time to obtain from other parts of India and from outside
the country reputed rust-resistant varieties and grow them at
Coimbatore and the Nilgiris. The varieties suitable for the plains
did not always come up well on the hills. Further, their reaction
to the rust was also modified in certain cases by the change of the
venue. The varieties tried and their reactions are given in Table II.

”

Plant infection by black rust
less than & per cent
100 Yield better than Samba

At Coimbatore
Not so good a8 Gabo

Soft grained

Remarks
60 Satisfactory growth and yield
80 Similar to Gabo

60 Did not flower

These trials have shown that ‘S8amba’ wheat is not intrin-
sically resistant to black rust. At higher elevations however this
variety exhibits low infection by this rust under field conditions,
presumably influenced by the differences in the climatic conditions.
But the same variety under the Coimbatore conditions becomes
heavily rusted. In both the localities it is highly susceptible to
brown rust. The variety ‘Gabo’ also exhibits low incidence of
black rust on the hills. It gives more than the twice the yield of
‘Samba’ but the grains are not bard enough to satisfy the require-
ments of the local population. Hence its spread is not as rapid as
expected. ‘In the plains however this variety is also severely
infected by black rust. Among the others, the variety, 184. P2
A.IL A, from Kenya is not affected by black rust but is susceptible A -
to brown rust, It did not appear to be suitable for cultivation at
higher elevations. Even at Coimbatore it was found to be of longer
duration than ‘Samba ’. ’

80
80

80

Not tried
100 Not satisfactory

100
100 Heavily infected

rust

100

Percentage of
crop infection
Black Brown

rust
80
16
60
80
20
30
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Tabre II
Field reaction of different varisties of wheat.

(th¥ough the

Place of origin
I.LA.R. L)

1]
”
L
»

Niphad (Bombay)
I. A. R. 1. Néw Delhi

Australia
Kenys

Variety

In 1954 a new variety called Spica T.S. K. P.¥. 4601 was
obtained from Australia through the good offices of the Indian
Council of Agricultural Research. A portion of the sced was sown

Gabo
Charter
Kendee
Celebration
Yalta
Kenphad 34
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Longer duration than Samba

80 Low yield

Did not grow aatisfactorily at
40

90

5
]

nil

40 Longer duration than S8amba }

60

30
100 Yield low. Heavy infection

””
”
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by brown rust

100

10
20
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. Anikorai (Nilgiris)
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338A.A. 1. A,
337 BE, F,
184 P, A. I. A.
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Samba
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at Keti in May 1954 and compared with Kenphad 28, 184 P2 A. 1. A.
and ‘Samba’. This variety was completely free from black or
brown rusts while there was heavy incidence of brown rust in the
others, Black rust was rare in the other varieties too. The
duration of the variety was of the same extent as ‘Samba’ while
the yield was more than twice as much. The two other varieties
came to harvest only one month later and the yield was lower
than that of Spica. However this is the first year of trial and
the merits of the variety could be judged only after further
trials. Its freedom from both brown and black rusts under
field conditions and the high yield obtained indicate that
it may turn out to be useful for cultivation on the hills. The
farmer in whose land the variety was grown is anxious to multiply

the same in preference to ‘Samba’. Its suitability for the plains
is yet to be tested.

The studies conducted so far indicate that more attention
should be directed towards the evolution of high yielding rust
resistant strains of ‘Samba ’ wheat for the South Indian conditions.
The ‘Vulgare’ wheats though higher yielding are not favoured by
the local people.- Further, resistance to brown rust is more to be
kept in mind for the strains-grown in this state. This rust is the
earliest to appear and causes more damage in this state.

I am thankful to 8ri N. V. Sundaram for his ungrudging help
in conducting the field- trials and recording observations. I must
also express my gratitude to Dr. R. 8. Vasudeva for help in analysing
the races of the rust prevalent in Madras State and to Sri Chavan,
Cereal Breeder of Bombay for supplying seeds of rust-resistant
varieties of wheat evolved in Bombay. I am indebted to the various
institutions which supplied the seeds of different varieties for trials
in this state. I acknowledge the help rendered by the Distriot Staff
of the Agricultural Department of the Nilgiris in conducting the
field trials. SR
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Insugural Number
MESSAGE

Jrom

M. B. GHATGE,
Agricultural Marketing Advisor to the Govt. of India

It gives me great pleasure to welcome the inaugural
number of the ‘Market Committee Chronicle” jointly
sponsored by the Market Committees in Madras. The need
for such a journal which would pool the experiences of
different market Committees has  been greatly felt by the
workers in the figld of \ﬁem&ﬂteﬁ‘ﬂg deyplopment work. The
sponsors of th; ve therefore deserve to’be oongratulated
for takmg a,{b in the matter.

Tho{kh Regulated Markets wherever establi‘shed have
conferred many socio-ecnomic benefits on the producers and
have been responsible for raising the tone of the marketing
system in their areas, & gt Teal yet remains to be
achieved. 1 am sure the Chronicle through its columns will
help in eduoating the producer-sellers, the business
community and the consumers and bring home to them all,
the impéidgn ce of orderly marketing in the planned economy
of the co

.
(LI

I wxsh ’ . sucoess to the Market Committees’
endeavour in bringing M'Mﬂ MwIe

MESSAGE

from

SRI V. RAMASWAMI KONAR,
Ex-Chairman of Tinnevelly Market Committee

Among the many useful pieces of legislation enacted in our
State which have conferred immense benefit upon the cultivators, the
Madras Commercial Corps. Market Act, 1933, must be mentioned
prominently ; and I am very happy to note that Market Committees
are co-operatively bringing out a Chronicle as a part of the Madras

Agricultural Journal.

The Madras Commercial Corps Markets Act, was enacted as early
as 1933. But it was first applied only in 1935 when it was introduced
into Tirupur. Later, it was extended to South Arcot. It was only in
the post-war development period that, owing to the sustained interest
of the Agricultural Department, the extension of the Act to larger
areas received an impetus. Many of the Market Committees, though
still in their infancy, are doing excellent work and this has resulted not
only in the poor cultivator getting his due share of the price of his
produce, but also actualy in putting thc system of trading on a sound
footing. There is great scope for improvement and the Market
Committees should plan for better and effective regulation leading to
scientific marketing.

It is my earnest hope that this Chronical would be an
Encyclopaedia of marketing information and would also serve as an
usefu] scource of market intelligence for the traders and the growers
alike.



Regulation of Markets in India
Retrospect and Prospect

by
R. T. MIRCHANDANI
Senior Marketing Officer, New Delhi

1. lotroduction: Orderly marketing acts as an excellent incentive
for increased agricultural production and its importance in the planned
economy of a couniry needs no emphasis. It is common knowledgo
that in our country the standard of agricultural markets where the
produce changes hands for the first time from the producer to the
tradesman and the farmer converts his crops into cash, is c¢xtremely
poor. These markets barring those now regulated are generally ill-
equipped to fullfil the functions which are theirs, in the country’s
economy. The Royal Commission on Agriculture (1928) commented at
length on the defects prevailing in agricultural marketing and
recommended that ‘these can only be removed by the establishment
of properly regulated markets’. The findings of the Royal Commission
were fully borne out by the surveys on the marketing of several
agricultural commodities conducted by the Directorate of Marketing
and Inspection. Among several measures recommended by the
Planning Commission for improving the efficiency of the market-
ing system and for promoting orderly marketing of agricultural
produce, regulation of markets and market practices has been recom
mended ag o first step,

2. Progress of Regulation: () Legislation: Prior to the report
of the Royal Commission on Agriculture, statutory regulation of markets
was in force in Berar then known as the “ Hyderabad Assigned District "
and the Bombay State had enacted the Bombay Cotton Markets Act
in 1927. The emphasis laid by the Royal Commission on Agriculture
had a salutary effect. and resulted in a number of States taking steps
in this direction, Market Acts empowering market regulation have
since been passed in a number of States. Prior to the first Five Year
Plan, Acts for regulation of markets and market practices were passod
and onforced in the States of Bombay, Madras (composite), Madhya
Pradesh, Punjab, Pepsu, Hyderabad, and Mysore. Before the formation
of the Madhya Bharat State, rules and regulations for regulating
markets were also in force in eight of the States which have now merged
in Madhya Bharat. The Government of Madbhya Bharat have now
enacted and enforced a composite Act in their Stato, With the
separation of Andhra, the Mudras Act continues to he applied to
markets in that State.
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: . de in
b) Number of regulated markets: The progress ma i
extendgné the application of the Agricultural Produce (Markets) Acts in

various states is indicated in the table below :—

Number of regulated markets in various States.

State 1940 1945 1950 1951 1952 1953
mbay .. 7 15 62 75 83 88
I]?I(;f[gefaﬁ)ad 22 28 54 67 73 73
Madras (composite State)... 6 4(; 3{75 32 39 g’;
Madhya Pradesh . 34 s p i a
Madhya Bharat . : X :
oy L 4 52 63 63 60
Punjeb . 39 39 39 39
epsu %Y

Total ... 69 135 329 368 385 403

; i kets gathered a new
be observed that the regulation of mar

o will bo o riod of the First Five Year Plan, though the

om 1945 to 1950 also appears to have

Hyderabad, and Madras States.

momentum during the pe
progress during the five years fr
been quite significant in Bombay,

3. Benpefits of regulation: The survey conducted by the
Directorate of Marketing and Inspection reveals that though .the resylts
of this beneficial measure have not been so spe({taeular and impressive,
it has no doubt conferred many socio-economic advantages on .the
producers in the areas where the Acts have been enforce.zd. As a piece
of economic legislation the Markets Acts may be considered extremly
useful. As a rough estimate over one thousand lakh maunds valued at
about 250 crores of rupees were marketed tll.r?ugh the rfegula'wted mark.ets
in 1953. There has been beyond doubt a visible redu(t,tlon in ma.rl.(etmg
charges in markets managed by the marlfet 'commlttees constituted
under the various Acts. With the reduction in L:narket .charges and
some rationalisation of market practices the marketing efficiency has no
doubt improved and the monetary gains to the producers have ther‘efore
been obviously large. Many of the regulated mar}(ets have established
market yards with provision of facilities for parking of. carts, arrange-
ments for drinking water, cattlesheds. sheds for cookmg',.l.xbrary ete.
In several markets, marketing services such as storage facilities, grading
and issue of market bulletins have been introdaced. The regulated
markets constitute the most reliable source for market statistics and
thus render a valuable service, particularly in a period of planning.

Apart from the economic benefits the real merit of this measure
lies in its educational value, particularly to the producer sellers. The
active interest taken by the State Governments in the regulation of
market practices has brought a realisation to the producers that marketing
is not a private preserve of the businessmen as it was hitherto. The
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1. Introduction: Orderly marketing acts as an excellent incentive
for increased agricultural production and its importance in the planned
economy of a couniry needs no emphasis. It is common knowledge
that in our country the standard of agricultural markets whore the
produce changes hands for the first time from the producer to the
tradesman and the farmer converts his crops into cash, is extremely
poor. These markets barring those now regulated are generally ill-
equipped to fulifil the functions which are theirs, in the country’s
economy. The Royal Commission on Agriculture (1928) commented at
length on the defects prevailing in agricultural marketing and
recommended that ‘these can only be removed by the establishment
of properly regulated markets’. The findings of the Royal Commission
were fully borne out by the surveys on the marketing of several
agricultural commodities conducted by the Directorate of Marketing
and Inspection. Among several measures recommended by the
Planning Commission for improving the efficiency of the market-
ing system and for promoting orderly iarketing of agricultural
produce, regulation of markets and market practices has been recom
mended us a first step,

2. Progress of Regulation: (a) Legislation: Prior to the report
of the Royal Commission on Agriculture, statutory regulation of marketa
was in force in Berar then known as the « Hyderabad Assigned District "
and the Bombay State had enacted the Bombay Cotton Markets Act
in 1927. The emphasis laid by the Royal Commission on Agriculture
had a salutary effect. and resulted in a number of States taking steps
in thig direction, Market Acts empowering market regulation have
since been passed in a number of States. Prior to the first Five Year
Plan, Acts for regulation of markets and market practices were passod
and enforced in the States of Bombay, Madras (composite), Madhya
Pradesh, Punjab, Pepsu, Hyderabad, and Mysore. Before the formation
of the Madhya Bharat State, rules and regulations for regulating
markets were also in force in eight of the States which have now merged
in Mudhya Bharat. The Government of Madbhya Bharat have now
enacted and enforced a composite Act in their Stato. With the
separation of Andhra, the Mudras Act continues to he applied to
markets in that State.
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extending the application of the Agricu\mn\'h; o, L
various states is indicated in the table below - \um‘,\;.‘\ \e:f\\

Number of regulated markets in various States.

State 1940 1945 1250 19351 1952 1953
Bombay 7 15 62 5 83 s
Hyderabad 22 28 25_}4 gé '272 ;g
Madras (composite State) ... 6 6 6 46 19 51
Madhya Pradesh 34 43 46 46 46 47
Madhya Bharat 3 4 7 8
Mysore s 52 63 63 60
Punjab oot 39 39 39 39

Pepsu : 39 :
Total g9 135 329 368 385 403

It will bo observed that the regulation of markets gathered a new
momentum during the period of the Ficst Fiv'e Year Plan, thoug};the
progress during the five years from 1945 to 1950 also appears to have
been quite significant in Bombay, Hyderabad, and Madras States.

3. Benefits of regulation: The survey conducted by the
Dircctorate of Marketing and Inspection reveals that though the restzlts
of this beneficial measure have not been so spectacular and impressive,
it has no doubt conferred many socio-economic advantages on the
producers in the areas where the Acts have been enforced. Asa piece
of economic legislation the Markets Acts may be considered extremly
useful. As a rough estimate over one thousand lakh maunds valued at
about 250 crores of rupees were marketed through the regulated markets
in 1953. There has been beyond doubt a visible reduction in marketing
charges in markets managed by the market committees constituted
under the various Aects. With the reduction in market charges and
some rationalisation of market practices the marketing efficiency has no
doubt improved and the monetary gains to the producers have therefore
been obviously large. Many of the regulated markets have established
market yards with provision of facilities for parking of carts, arrange-
ments for drinking water, cattlesheds. sheds for cooking, library ete.
In several markets, marketing services such as storage facilities, grading
and issue of market bulletins have been introdoced. The regulated
markets constitute the most reliable source for market statistics and
thus render a valuable service, particularly in a period of planning.

Avpart from the economic benefits the real merit of this measure
lies in its educational value, particularly to the producer sellers. The
active interest: taken by the State Governments in the regnlat.ionr of
market practices has brought a realisation to the producers that marketin
is not a private preserve of the businessmen as it w(;ns hi;HPl'tO Thi
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producers in the vicinity of regulated markets have shaken off their
inferiority complex and their traditional indifference to the marketing
of their farm produce by themselves. They have developed a marketing
sense and are now quite conscious of their rights and do not unquestionably
and meekly submit to the wishes of the commission agonts.

The regulated markets being democratic institutions have helped
in developing among the farmers the corporate senge. The association
of growers with the administration and management of the markets has
enabled them to acquire valuable information in respect of the advantages
of various marketing improvements and also unveiled to them the tricks
of the traders and the loopholes in their practices and methods.

Apart from the benefits that have accrued to the producers, the
working of the regulated markets has brought a new sense of obligation
to the business community, though at a slow pace. The market
functionaries who were opposed to any regulation have realised that
they cannot have all their way in the marketing of agricultural produce
and have gradualiy submitted to the discipline imposed on them by the
State legislation in this regard. Wherever this realisation has been
quick, the entire atmosphere in which marketing takes place has
considerably improved. The mutual distrust between the seller and the
buyer is fast disappearing. In short, the regulated markets have
exercised a very wholesome influence on the marketing structure and
have generally raised the tone of the marketing system in their areas.

4 Future development: The preceding paragraphs dealing with
the economic and psychologicul merits of market regulation should not
lead one to the belief that all that is necessary for stepping up marketing
efficiency has been achieved. The encouraging results obtained in some
areas should lead to intensification of efforts in pursuing this development
programme with greater vigour in other aveas. As will be observed
from the earlier paragraphs, market legislation has been introduced in
only nine out of twenty eight States. In states whero the Acts are in
force, while many important markets have been regulated, the small
markets and village sales still remain unregulated. As regards the
coverage of the major agricultural commodities brought under regulation.
s lot still remains to be done. Except in Bombay State regulation of
markets for cattle, fruits and vegetables has not yet been undertaken.
Thus at present regulation extends only to a small fraction of the total
agricultural production and =a large sector still remains outside the
regulatory orbit. In these States the Acts require to be extended to
new markets and additional commodities.

The studies so far made have also indicated the scope and further
possibilities, which exist in the various States which have passed and
enforced the legislation, for increasing the utility of the Acts by better

Regulation of Markels in India 31

and stricter enforcement of provisions, by the respective f}overnments
through more efficient committees. Though there is some improvement
in the rationalisation of marketing practices, mufzh remains to be done
particularly in respect of methods of sale which in n.Jost of the markets
still continue to be defective. The ‘kata’ system (bid under the cover)
still prevails in some markets. The ‘Fardi’ system prevalent., in
Hyderabad markets has been the cause for the demand of ¢ Kadta' or
reduction in price and the reputation of the regulated markets has been
affected due to the continuance of this practice. Such systems require

to be improved or replaced.

Some of the old regulated markets which have established
themselves and have gone ahead with improvements can with no
difficulty introduce grading of farm produce before sale and trading on
the basis of standard contracts. The warehousing activity which
provides cheap agricultural credit can also be undertaken by some of

the market committees,

The financial position of most of the market committees prevents
them from undertaking constructive works and from providing minimum
amenities within the market yards. In this direction the Hyderabad
State has built up a Central fund by pooling the contributions (40% of the
total income of a Committee) made by various committees. The fund
is utilised for maintaining supervisory and audit staff and the surplus is
utilised for ameliorative works. To build up this fund the Government
of Hyderabad introduced the system of collecting market fees on ad
valorem basis at annas four per cent in all the markets. The same
principle can be adopted by other States and funds collected for
undertaking development work in the regulated markets.

The market committees are the principal organisations through
which the provisions in the State Acts are translated into practice and
objectives laid down achieved. Much therefore depends on the
efficiency and the integrity of the committees, The markets which
are efficiently managed have made rapid progress. The constitution of
the committees particularly the first committees therefore deserves
special attention.

Glossary of term used

¢ Fardi’ System—The auction according to this system is done
in the absence of the commodity and the day’s arrivals are offered to the

highest bidder.

¢ Kadta’—An allowance or reduction in price due to quality,
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different Allsum Sp. (2) in understanding the relative merits of
different varieties of each species and (3) in finding out whether a parti-
cular type can be used as vegetable or spice.

T. V. RADHAKRISHNAN.

Platinius Hans & Kott, J. E. (1935) ““A method for estimating the Volatile
Sulphur eontent and pungency of Omions'. Jour. of Agric.
Res. 51 : 847 - 853.

Abstract

FOR ANTIBIOTICS, USES GALORE

The Multitudinous uses of Antibiotics : Almost unknown 15 yoars back,
antibiotics have sold out to the tune of 1,470,000 1b during 1953, a breath-taking
figure indeed ! It will be surprising to realize that its real field of activity is in
animal growth stimulation and not in human medicine.

3500 different entibiotios have been isolated and studied ao far ; but due to
low potency or high toxicity of most others, only Penicillin, Streptomyein, Torra
mycin and Bacitracin have been extensively employed in non-pharmaceutical
preparations.

The use of antibiotics for animal growth stimulation is considored as one of
the greatest advances in animal nutrition during the century. The action of anti-
biotics is not yet clearly known, but it is probable that they destroy the micro
organisms that compete. for food, with the animal, or accelerate synthesis of
growth-promoting B-Vitamine in the animal’s intestine.

Use in Animal growth promotion. Teste show that antibiotic-fed chickons
develop 10-15%, faster. The common antibiotics used in poultry feeds aro Penicillin,
Aureomycin and Terramycin, the firet being most popular bocause of its specific
effectiveness and low cost. Antibiotic-fed turkeys aro 15-20% heavier. Anti-
biotics find & major use in swine-feeding which results in 10-209, growth incroase.
In the case of ruminants, the action of antibiotics finds prominence in cutting
down dizease and death incidence among animals.

Trends in Average Dosage Levels: In snimal growth stimulation, the fore-
most development of the day is the fooding of highor dosages of antibiotics.
Although previously the conventional dose was 2 to 10 gramna per ton of feod, the
present trend is to incrcase tho duse to 50 grams or moroe.

Growth responses are possible in cats, dogs, horsos, rabbits, pheagants and
even tropical fish. Bimilarly, by treating bees und silk-worms with their spocifie
antibiotics, the production of honey and silk can be greatly stepped up,
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In the prevention and cure of specific animal diseases antibiotica continue
to play a vital role.

Plant Disease Control : Antibiotics have currently been tested out on a
large scale in disease control. Agri-Mycin (a mixture of Streptomycin and Terra-
myecin) is especially promising for fruit trees. Unlike most conventional pesti-
cides, which merely coat the plant surface, antibiotics are diffused throughout the
plant interior and cannot be washed away by rain. In future, antibiotics are
expected to play a vital role in the fight against fire blight of apple, pear and
poach trees. Recent experiments show that even at lower concentrations, anti-
biotics are effective, thus making their use an economic proposition.

Fungicidal uses: Actidione is used for prevention of leaf spot in cherries.
Streptomyocin derivatives are highly useful in checking halo blight of beans. The
same antibiotic is also used in destroying micro-organisms on a variety of seeds,
and also for prevontion of bacterial wiet of chrysanthemums.

Use of Food Preservation: Although antibiotics have been of great value in
the preservation of milk, flsh, meat. vegetables and other food-stuffs, their use
has beoen restricted, because they have been viewed as ‘‘public health hazards®’
by Government, as, by their use, bacteria in the human body might develop
resistance and render therapeutic doses of antibiotics ineffective. However, their
importance is gaining greater recognition, and prospects are bright for their wide-
spread utilization.

Food canning.: Antibiotics were hailed as the answer to many canning
problems. Subtilin was found to be effective in this direction. But as a very
high order of sterilization is prescribed for successful canning, the use of anti-
biotics may not be as spectacular as envisaged in the early stages.

Industrial fermentation: By destroying unwanted bacteria, fermontation
industries are now able to conduct operation unhampered by side-fermentations
sot up by useless microbes.

For a number of years chemists have been trying new uses for antibiotics-
prever‘xtion of mildew of rope, cloth etc, supression of scum formation in paper
mills and tanneries, and the elimination of marine fouling. But, at present,
antibioties cannot compete economically with compounds already in use.

Tt must bo admitted that this field of research is still in its early atages. A
number of problems remain to be solved before antibiotics could find completely
eatisfactory use, but the indomitable will of researchers can meet any problem
as it arises.

(Chemical & Engineering News Vol. 32, p. 4640, 1954) [J. D. D. & A, M. K.]

Our Cover: The building pictured in our cover page is the
Agricultural Dairy which serves as a wodel Dairy to the B. Sc. (Ag.)
students of the Agricultural College, who learn all about Dairying
and Dairy Husbandry within its portals.



THE IMPACT OF GENETICS ON BREEDING
by
Dr. S. C. HARLAND*

Plant breeding, Dr. Harland observed, was in practice even before the
rediscovery of Mendel’s laws, but in those times it was more an art than a Science.
Selection towards desirable ends from the economic point of view was the tool,
and most of the cultivated plants of to-day have their origin that way. Sucha
practice of domestication from the wild types has, in fact, developed monstrosities
which are able to survive satisfactorily only under the peculiar conditions of
cultivation, which are not usually obtained in nature. In the wild state a balance
is struck between the genetic constitution of the individual and the environmental
conditions in which they grow, so that many might be found to progress weil,
under circumstances which might look highly adverse. In the process of domestica-
tion, man interferes with the genetic and vitality complexes of the plants that
exist in nature and in trying to develop individual with a high concentration of
genes which determine the characters suited to his tastes and needs, alters also
the vitality complex to which sufficient attention is not paid. As such. though
certain characteristios are well developed in domesticated plants otheis which
enable them to come up well under conditions obtaining in nature are loat aight of
and finally roflect as serious doefects. The stability that has been obtained through
vhe long period of evolution in nature is interfered with and drastic changes oceur
in adopting to the changed environment. This is clear from the fact that if tho
history of any domestio plant is examined it is found that the rate of mutation is

higher then in the wild.

The common cabbage, taken as an example, is a monstrosity that has been
created by such domestication and bears little resemblance to the wild cabbage,
its ancestor. Though the common cabbage has come up to a high standard in its
qualites from the commercial point of vlew it has the serious defoct of being easily
affected by the deficiency of boron. 1t might look surprising, how its ancestor
in the wild is able to grow up satisfactorily even under such adverse conditions
as in rocky areas, where there is little chance of having any sufficiency of all minor
eloments. The difference has been due to the loss of such qualities, which have
not heen taken cognizance of in the process of domestication. S8imilar is also the
case in many inatances where the reproductive complex is already affocted undor
domestication. In the course of his talk Dr. Harland advanced and discussed the
four basic factors, which he named as complexes viz; (1) Genetic and Vitality
complex. (2} Reproductive complex, (3) puﬁer or minor elements complex and
(4) Antimutability complox. underlying principles of successful plant imnprovement.

"T'o achieve success a plant breeder must he in intimate association with his
plant, he must look to them as his own children, Dr. Harland observed. Tn any
study the analysis must be based on.clear knowledge of all factors influencing
it as far as possible and close observation and not merely on accepted facts. For
instance, in breoding for resistance to diseases it is essential that the reaction of
the host must be studied with reference to the differonces in pathogenocity of
different races of the parasite. This necessitates a knowledge of plant pathology
as a pre-requisite and brings into the Plcture the }'mredity of host as woll as that
of the parasite. The work on hybrid corn, which has made groat progress in
America, has given us much in explanation of heterosis and it is generally belioved

- F;;‘;,-;ct, of tﬁ;a;idfess given by Dr. 8. C. Harland, r. r. s., Prof. of Botany,
under the auspices of the Madras Agricultural Studonts® Union, on

Manchester,
31—12—1954.
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that varieties of this cross-pollinated species which show heterotic vigour, go
down heavily in vigour on inbreeding, due to segregation of genes conditioning
heterosis. This cannot always be taken to be the case, for in his own experience in
breeding maize in West Indies, Dr. Harland said, he had observed certain races
which lost little vigour on inbreeding. This must be due to the peculiar way in
which selection has been practised by the native farmers resulting in a proper
balance of genes necessary for adapting to the environment and for maintaining
the commercial qualities.

Dr. Harland also touched upon the dangers that are apt to stem forth from
the atomic radiations of such destructive weapons as tho cobalt bomb. The high
rate of mutation induced might even result in the origin of highly virulent races of
parasitic organisms, like those of rust still unknown, which might completely
devastate whole crops of wheat that are resistant to many races at present.

Genetics has thus begun to transmute the old art of plant breeding into a
well advanced science and in practising it, individual problems should be tackled
from many different angles. In conclusion, Dr. Harland exhorted that every plant
breeder should have the * Eyes of Argus and the handa of Briareus .

(P. M. M.)

GLEANINGS

Rainmaking—A New Twist: At Longkloof, on the eastern cape, South Africa
one may frequently see farmers rush to their fields and fire barrages of rockets intc;
the skies. They are shooting at no animate enemy, however, only man’s oldest
foe, the elementa of nature.

In a matter of minutes after the rockets are fired, harmless rain falls from
menacing hail clouds. So far this year the farmers have fired over 200 rockets
worth $ 14 each. *‘Spending $ 2,800 on rockets is cheap’’ saye one farmer. * Sjx
years ago a violent hailstorm laid waste a $ 1,40,000 apple crop in this valley.”

It was after that catastrophe that the farmeras called on their neighbour
J. H. Kritzinger, lecturer in inorganic chemistry at Stellenbosch University’
Kritzinger offered the rocket solution. Once in the clouds, the rockets, made by s:
French Firm disperse silver iodide crystals. These in turn accelerate precipitation
giving the thunderhead no chance to build up hail crystals.

(Chemical and Engineering News. Vol. 32, Page 4352, 1954) [A. M. K 1

Treating Hides and Skins—Effective Control of Leather Beetle: Research
has shown an effective way of protecting hides sand skins in store from damage
caused by the leather beetle. Annually, the hide and skins trade loses enormO\gls
amount of money because of the beetles damaging the hides and skins store and
reducing their market value. The method of treatment is not only effective but
also cheap. Gammexane powdor at 25 per cent in tale powdor dusted to formu
thin film on the fleshy side of hides and skins infested with the leather beetle kill 3
85 to 90 per cent of the pests. The dusting, repeated after 10 days protects t;,
skins and hides from re-infestation. Four ounces of Gammexane p'(m"der mix;ad ' 'le
talc is considored to be enough for dusting about six cow or ox hides or about, ;;
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goat hides. Treating 100 hides or double the number of skins will cost about
rupees four. ‘Wet curing® of raw stock with an adequate quantity of common
salt, proper aeration and periodic exposures to day light also go a long way in
preventing the beetle attack. (1. C. A.R. Farm News Release No. 7)

Selecting a Dairy Cow—Points to be Remembered: In selocting a cow for
milk production the milk record of her mother and the kind of bull to which she is
born are the factors which should receive attention. When these are not known:
howevor, the farmer will have to look to certain physical points which will enable
him to say whether the cow is going to be a good yielder or not. A dairy cow
should have an attractive general appearance, show vigour and a graceful gait.
The head should be comparatively small. The body should be well-informed with
no excessive fat and having a wedgo-shapod appcarsnce with the greatest width
between the hips and with the apex at the point of the withera. The udder should
be well-developed, extending woll forward with tho rear attachment high and wide.
The quarters of the udder should be eveunly balanced, symmetrical and free from
lumps of hard tisaue. The teats should be uniform, of convenient length and size,
well-apart and squarely placed. The udder veine should be long tortuous,
prominent and branching. The udder should shrink after milking. The skin
should be of medium thickness, loose, pliable and having fino hair over it.

(1.C. A, R Farm Nows Releaso No. 9)

Feeding for Milk—Dairy Cows Need Proper Rations: Dairy oxports point
out that proper feeding is one important factor in increasing milk yicld in cows.
Many good cows remain poor producers, they say, because of the poor food given.
Fixing up the feed requirements of a milch cow depends upon her needs for
maintenauce and milk production. But gonerally epeaking, a seor of grain mixture
(equal parts of crushed grams, oil cakes and wheat bran) is enough for main-
tenance. An extra amount of half a seor for every seor of milk yiold is considerod
sufficient. The total quantity, however, should be adjusted to what the cow can
actually consume and digest. Heifers should get two to four pounds of grain
mixture from one year onwards, in addition to the green fodder given to them. It
the fodder is of jan ordinary quality, the grain can be increased by one to two
pounds. Those that calve early should be fed more liberally during their firat
lactation so that their growth may not be effected. Pregnant animals should be
given an additional half a seer of grain to help them nourish the unborn calf. The
addition of an ounce of common salt per day to the feod given is alao essontial.
A liberal supply of clean water given three times a day, and more froquently during
the hot season, is also & necessity. (1. C. A. R. Farin Nows Rolease No. 10)

Cewpea as Fodder for Increasing Milk Production in Dairy Cows: Cowpoa
(Lobia) has been found to be & highly nutritious fodder, increasing the flow of milk
in dairy cows, especially when fed in the greed pod stago. The crop can bo grown
pure in the early summer, OF mixed with non-legumes like maize or jowur in tho main
summor season. It can either be fed green or converted into silage. Cowpoa in
espeoially useful when green forage is generally scanty. It is quick-growing and
likes a hot and humid climate. It grows up well on medium to fortile loamy soils,
it well-drained, can be used for growing cowpea. Seed is sown in plough furrows
with 1 to 13 ft. spacing Ten to 18 seers of seed will be required for sowing. The
crop will be ready for forage in 60 to 80 days and gives an acre-yield of 300 meunds

of grecn stuff. (L.C. A.R. Farm Newa Release No. 12) [A. M. K.]|

. Placement’ of Fertilizers-Botter Results with Crops than Broadcasting:
Extensive experiments conducted in many parts of the world with the mode of
applioation of fertilizers to various crops havo shown that increased yields are
obtained if the fortilizers are ‘placed’ at proper distance from the seed. Tho
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method also will entail a saving in the quantity of fertilizers used. Experiments
conducted at the Indian Agricultural Research Institute, New Delhi, confirm the
fact that this is true under Indian conditions too.

Readily soluble nitrogenous and potassic fertilizers are best ‘placed’ at a
suitable distance from the seed. On the other hand, phosphatic fertilizers give
good results when placed close to the seed. Legumes do not like the fertilizers to
be too close to them. For quick-growing, shallow-rooted short duration erops,
applying the fertilizer in side bands, and for deep-rooted ones directly below
the seed are best. For long duration and deep-rooted crops, however, broad-
casting the fertilizers, as farmers generally do, is found satisfactory.

Placement of fertilizer has been found particularly beneficial in soils of poor
fortility. (I.C. A: R. Farm News Release No. 11)

What they do in the U S.S.R., for higher yields: The Institute of Agri-
cultural Microbiology, U. 8. 8. R., has worked out an easily applicable method of
enriching sodpodzol soils by using A. M. B. This bacterial preparation, created by
scientists at the Institute, intensifies the growth of useful micro-organisms, makes
the soil more fertile, and raises yields of wheat and other grains by two to three
centrers per heotare, potatoes by 25 to 30 centners per hectere and other vegetables
by 40 to 50 centres per hectare. In recent years this preparation has won a place in
hot house practice too. [Soviet Union No. 4 (50), 1954} {8. J.]

A Preserver for Oranges: Experiments carried out both in United
Kingdom and United States of America, have confirmed that dipheny! preserves
oranges for at least a period ef two months. This substance has ant fangal proper-
ties and if placed in a case of citrus fruits it sublimes and prevents fruit rotting.
Alternatively paper impregnated with diphenyl could be wrapped round the
oranges to obtain the same effect. [The autoclave 1953, 5(5), 13]

Systemics in Citrus Pest Control: A syatemic insecticide is one that i
absorbed into the plant sap and penetrates to all parts rendering them toxic to insects
which feed upon them. These are not new to nature as there have been other
plants with *“ built-in** system poisons such as nicotine, sodium fluoro acetiec acid
(+“1089""), pyrethorum and rotenone. From selenium salts known to be systemic
poisons since 1936, sodium selenate was developed for the control of mites and a
aphis on carnations and roses. BF PO, OMPA or Shrada and Systox, dis-
covered during the war years, by Dr. Shrade of Germany, was released to Ag;icul-
ture by Pest Control Ltd., after the war.

Systemics are ideal for citrus because, (1) most of the pests like mites
thrips, aphids and scale insects suck up plant juice, (2) the natural enemies o;
these insects are not harmed, (3) the insecticides are rapidly absorbed and last
longer, and (4) only a limited coverage is necessary. These insecticides are used
widely on cotton and have not been found in processed oils to any extent. They
can be used on ornamental plants, nursery stock and non-bearing fruit trees
Systox has now been permitted for use on potato at 3 pint per acre by the U. §
Federal Govt. and on walnuts by the California State. One application of 0 5 t«;
11b. per acre in 400 gal. of water painted on the trunks of mature trees at 0 5'to 2
oz. per tree in Spring gives protection againat mites and aphids for 3 m;mthg
Destruction of the bark of the trees due to excessive application is now bein.
investigated. With Shardan a higher dosage is necessary but ite cost mj h%
balance out. [Citrue Grower No. 246, p 4,°1954] {8. K % ]




LAUGH OR LEARN

Report Writing: No matter what we do, most of us are intorrupted from
time to time by the request for a document euphemistically entitled a progresa
report. Becauso of their tacit assumptions they are often a sour

1 co of chagrin to
othorwise phlegmatic Scientists, for it is difficult indeed to write somo thing
about nothing.

Balm for the writhings and groans of the hapless individuals, who must
regularly wrestle with a progresss roport is now here. Boe sure you omit tho trans-
lations given within brakets.

(Standard progress Report for those with no
report period which ends ....(Fill in appropriate date) considorablo progress has
been made in the preliminery work directed toward the establishment of the
initial activitics. (We are gotting ready to start, but we haven’t done any
thing yet). The back ground information has heen surveyed and tho funetional
structure of the component parts of the cognizant organisation has beon claritlod.
{We looked tho assignment and decided that Goorge would do it.)

Considerable difficulty has been encounterod in the sslection of optimum
matorials and exporimental methods, but this problem is boing attacked
vigorously and we expect that the development phaso will proceod at a satisfactory
rate. (Gcorge is looking through the hand book.) 1In order to provent. unnecossary
duplication of previous efforts in the sarme fiold, it waa nccossary to ostablish a

survey team which has conducted a rather extensjve tour through various
facilities in the immediate vicinity of manufacturers, (Cieorge and Harry had a
nice time in New York).

progress to report). During tho

Steering Committee hold its regular meeting and considered rather important.
policy matters pertaining to the over-all organizational levels of the lino and staft
responsibilities that devolve on the persounel associated with the specific assign-
ments relating from the broad functional specifications. (Untranslatablo-sorry)
It is believed that the rate of progress will continue to accelorate as nocessary
personnel are recruited to fill vacant billets. (We'll got some work done as soon as
we find somo-one who knows something)

(Chemical and Engineering News. Vol. 32 Page 4028. 1964,
[A. M. K |

NEWS AND NOTES

The Valediatory Address of the Agricultural College Students’ Club was
delivered by Mr. P. A. Nazereth, Additional District and Seasions Judge on
8—1—19565 with Dr. A. Mariakulandai in the Chair. This was immediately followed

by the Inter-Class Debates in which the IIT Year Class stood first thus annexing
the Karunakar Memorial Shield.

The Agricultural College Studonts’ Annual Club Day was celebratod on
11th January }9586 under the Presidentship of Sri Nallasenapathi Sarkarai
Manradiar, the Pattagar of Palayakottai The day was marked by mauny
enjoyable events. The whole College began to hum with activities from the crack
of dawn to lato in tho night. 'l‘hpre was a grand Tea Party at 5.30 p. M. for over
700 people followed by prize distribution and a variety entortainment.

In the Inter-Collegiate League Matchos, the Agricultural College seorcd the
maximum points in H(_)ckey. In Table Tennis the Collego were the runners up.
Inter-Collegiate Athletic meet held st the P. N. (. Colloge of Technology,
Coimbatore, on the 22nd and 23!'§l of Januar){, the Collego camo ovor sacond in thoe
total aggregate, with first place in t_,lm following events (1) Shotput, (2) Hammer
throw and (3) Javelin throw which wero all secured by Mr. William Odongo
Omamo of Class IIT.

In tho Inter-Collegiato Oratorical Conteat in Tamil held by tho Rotary Club
Mossra., R. M. Alagappan of Clara TIT and (. Gopal of Clasa ] ropresented the
Agricultural College.  Sri C. Gopal won the 2nd prize in the Contest.

—_————

CROP AND TRADE REPORTS

— : - ond Forecast Report-1954—'55 Madras
Crop S“‘"’“s'— ?;nzﬁgipts:%m September 1054 is estimated at 236,900
State: The area “n_;lrtie irea of 226,200 acres estimated for the corresponding
acres. Compared wi d an average area of 209,200 acres calculated for the previous
period of last yoar, &1 '22 it shows an increase of 5'2 per cent and 13'2 per cent
' . crea;e in area is attributed to better seasonal conditions
reepectw?ly- The 1n An increase in area is estimated in the districts of
at the time of. B;W;:rge' Tiruchirapalli, Tanjore, Ramanathapuram, Tirunelveli
Chingleput, COl"_l[") . are; estimated is the same as that of last year in the districts
South Kanard, N:)erth Arcot, Salem, Madurai and Malabar. The area under the
of So.uth Ar;']‘\iria district is little or negligible. The early crop of gingelly
;ropb:;:};earv;ied in parts of the State. The yield per acre was slightly below
8
ngrmal in North Arcot district.

five years ending 1953—

Crop Statistics - Redgram - First Forecast Re.pon - 1954-—’55.Madr.as State :
The area sown with redgram upto 25th August 1964 in Madras State- is estimated at
121,000 acres. Compared with the area of 109,100 acres es'hmate.d for the
cor;esponding period of the previous year, the present estimate is an increase of
. . Compared with the average area of 104,200.301'05 ca]cu]ated. for the
109 Per cont ars ending with 1953—'54, the present estimate shows an increase
prevx'ous threetye The increase in area this year is due to favourable seasonal
of le‘l'pel‘ cz: 1.;he time of sowings. The crop is mainly grown in the districts of
gor‘:i;f:::ot North Arcot, Salem, Coimbatore and Tiruchirapalli. An increase in
a:ea is est-ixr;ated in all the districts of the State, ex?ept in Sa'lem .a.n.d. Maflur?.i.
where the ares is the same as that of the Iflst year. The area in l‘{llglna (?lstl.'lcb
ig little or negligible. The yield per acre is expected to be normal in the'; dns.trxcts
of South Arcot, Salem and Malabar and it '1s too early to report on L‘he yield in the
districts of North Arcot, Tanjore, Madurai, Ramanathapuram and Tirunelvely,

Crop Statistics - Sugarcane-Second Forecast Report-1954-°55-Madras
State: Thoe ares under sugarcene in the Madres State upto 25th Sepbemb?r 19564
is ostimatod at 95,100 acres. Compared with the grea of. 89,400 acres estimated
for the corresponding period of last year, this is an increase of 64 per ce.nt.
Compared with an average srea of 91,100 acres cnl?ulated fr.tr the ﬁv.e years ending
1953—54, this is an increase ef 4'4 per cent. The increase in area in th.e currez.lt
vear is attributed to favourable conditions. An' increase in are.a u-‘; estimated in
;ll the districts of the State except in Tirunelveli and Mala.bas districts 'whc.are the
area is the same as that of last year. The area under Sugarcane is little or
negligible in the Nilgiris district. The seasonal .factor for the State as a whole
works out to 97 per cent of the normal as a.gamst 93 per cef\c of ‘t.he normal
eatimated for the corresponding period of previous year. On this baels,.the total
yield for the State in terms of cane works out tc: 2,527,6.520. tons, gur equivalent of
whioch is 277,710 tons. Compared with the estimated’ yield of' 2,291,2.]0 tons of
cane with a gur equivalent of 251,970 tons for the corr?spondxng period ?f last

ear, this is an increase of 11'0 per cent. Compared with l:,he' avera.ge yield of
?),45 6’30 tons of cane calculated for the past five years, this is an increase of
11'3 per cent.

Crop Statistics — Potato - Third and .Fina'l Fotec‘an. 'Rep.ort.— 1953 —'5¢
Madras State: The potato crop ie grown mainly in the Nilgiris district and to ¢
small extont in Salem and Madurai districts. The area under potato crop for ths
year 1953 54 is ostimated at 25,360 acres (9,950 acres under winter and 15,110 acre
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under summer crop), Compared with the final area of 20,030 acres in tho provious
year ond an avorage area of 18,490 acres caleulated for tho five ¥
165253, this is an increaso of 265 percent and 37°2 per cent re
increase in area is estimated in all these threo districta of 8alem, Madurai and the
Nilgirie. Tho Scasonal Factor for the State as a whole works out to 92 per cent
of the normal (95 per ceut of the normal for winter crop and 80 per cent for summer
crop} as against 90 per cent of the normal in the provious year.

the total yicld works out to 72,910 tons (29,600 tons under win
tons under suminer crop).

ears ending
spectively. An

On this basia,
ter crop and 43,310
Compared with the estimatoed production of 56,240 tons
in the previous year and an average estimated production of 48,410 tons, calculated

for the five years ending 1952—'33, the present estimate shows an increase of 296
per cent and §50°6 per cent respoctively,

Crop Statistics ~ Cotton- Second Forecast Report-1954—'55 Madras State:
The area sown with cotton in the Madras State upto 25th Soptember 1951 ix
estimated at 94,900 acres. Compared with the area of 80,600 acros estimatod for
tho corresponding period of Previous ycar and an average ares of 83,300 acros
calenlated for the previous five years ending 1963—'54 this is an increaso of 4'7
percent and 139 per cent respectively. The increase in aron is attribited to
favourable seasonal conditions at the time of sowings. Tho area estimated is
the samo as that of last year in the districts of Nomh Arcot, Tiruchirapalli, Tanjore
and South Kanarn and an increase in area is estimated in the other districts
of the State oxcept in the Nilgiris., The area under the crop in the Nilgicis distriet
is little or nogligible. The estimated area by varieties in the curront yvear
together with tho corresponding figures for the previous year ia given below:

Area in ‘00 acros
Variety

1954—'55  1953—'54

Madras American (Cambodia) 344 327

Madras American (Cambodia - Uganda) 131 124

Total 473 451
Karunganuni 318 306
Tirnuelvelies 110 135
Uppam 12 12
Nadam and Bourban 4 3

Total 474 458

Iﬁe'a’tlm' Bemew — For the mi’)nih of Dec_eﬂ:er, 1954.

RAINFALL DATA (iN mMOHES) . -

-3 )
ol o (34 g |8 e
OB M ae Ca i@ .8 o
~“ale . Bl BB e lvfg|=g
K 2385881 22 Division|  Station 158 |52 54
Division| Btation . |02 8 254|493 °9 | o™ a| v
448 "|as RN
L 2
South | Madurai 08 | — 12 33:9
North . | Madras ° Pamban 91 14145 365
. (Meenam- 103 |+ 48 |48'3 Koilpatti® 43 [+ 24, 30
o bakksm) | 10 . Palayam- ' 40! o8
: T“‘"l;uppam‘ 19 |+ 63 “{; Amb‘coytnl 62 |+ ¥ !
49 |+ 23|81 g a b . .
1 X}:lci?;:tham’ 26 | — 09400 samudram® | 71 4 11| 383
han . : Trivendram | 4'1 |+ 1'6 | 648
- 86 |+ 28500 | West ; 1 | —14 | 1448
East | Palur® ) _ . t | Koghikode 01
Coast . | Tindivanam® | 56 |+ 1% B4 | Gossh | IOV G0 in | 20 |+ 0 171
1" Cuddalore 9 Pattambi® 04 | — 09 w.a
Naga- 12:6 |+ 16 | 50°1 Talipatamba® 04 | — ;‘0 lggg
Ad 1;;2:‘;:““‘ 104 |+ 67 | 467 Wynaad® | 8-: “ o9 1118
stukottai® | 72 |+ 34 |597 Niloshwar ) 1 | 168-0
Pattukottai | Pilicode® 09 | — 8 i 1080
. . . Mangaiore 03 | —0 i
Central g@l.eh[ﬂ)atore 17 | 4+ 07380 Kangk:nady' 08 |—0'3 | 149°56
ol . g | 283 IR
(A.M.0)*( 30 |+ 191208 | bills | ‘Kodaikanal | 73 |+ 21| 606
,%Qim‘ﬁgtore 23 |+ 12|34 Hills Coonoor* d.l ?«;(8) I (2)'17 E igg
iruchira- . . . QOotacamund* 3° 7 |
palli | 31 |+06 383 Nanjanad* | 22 | 106 501
L
i ; !

Note . —1. *Meteorologieal Stations of the Madras Agric. Dept.
2. £ Actual deviation is 0-04 inches.

me an with a dry weather that lasted for three days. On the foyrth
day so']r:‘:: sffiil:e; esghowers were received in South Tamil nad. Ex:ept ;pr,: ;l:‘: lp%al;
liiéd ghowers, the weather remained dry during the subSequex;t tb rei 40t:,ymﬂes B.Outh-
8-12-1984 a depression was noticed in the Sou'bh Bay of Bengal, a ?:ed miles sont-
east of Nagapattinam. Under its influence locaht?ed showers were received on $a2-10581
ilnad. On 10-12-1954 another depression was noticed in the Sou wes y
South Tanlm about 250 miles Southeast of Madras. This depression caused wxdesprcfad
Of‘ Be'nga'r;xmilne.d and loealised showers in Travancore - Cochin. It ¢ame nearer’ to
!:Mmg:'t::b about 150 miles and 200 miles respectively in the snbaqq}xont two days, causmﬁ
"d :d rain throughout Tamilnad, partioularly in Qoastal regions. It beoafne v‘ve‘
wx: l;s‘ir; 1954¢. On 14-12-1954 and 15-12-1954 localised heavy showers we»~= received in a
o —12~ . ]
fow places in'Tdmilnad.
On 16—1'2'-.1’954 a deep depression, probably cycl?ni?, was rfoticed in the .Sout.h B‘ay of
Bengal ‘500 wilos southeast of Nagapattinam, re.sultlg mlocal‘med showers in Tamilnad.
On the zs'e'cond dny it weakened and transformed into a depression. Two days hence only a

. Jow pressuro area was observed in this region. Again on 21-12-1954 this low preasure

in the Southwest Bay concentrated into a shallow depression, about 300 miles
areahm st of Madras, causing widespread rains in Travancore-Cochin and at a few
Sout “:9 Tamilnad. On the third day it became weak. The remaining portion of the
Placl,:: ‘;agsed off with practically dry weather except for a few mild localised showers
month
on 26-12-1954 and 27-12-1954.



44
The Madras Agricultural Journal

The note-worth i
hereunder : y rainfalls and the zonal rainfall in inches are furnished

Note-worthy Rainfalls Zonal Rainfall
a
) Av.
Date Name of Rain- Name of rainzsll P ep. Romarks
rom

Place fall Zone for
Deo. normal

10/12/54 Nagapattinam 69 |North 74 4+ 31
. . Above
:g;::;:: S{uddalore 84 | Eagt Coast Homel
12/12/64 ’ (Madm 30 | Contral | :-g M o
fi2 o e;mambakkam) on each day| §outh 55 .-:: :.l Yy
. adras . . : :
20 o.
. (I)N;‘:‘E“mb‘mm) on each day West Coast 09 — 03 Below
en
| e ", normeal
2/12/64  Kodaihanel 39 Hills 43 4 03 Just above
15/12/64 Tuticorin - 35 normal
22/12/84 Palayamkottai 20

Lawley Road P. 0.,
Coimbatore.

Agricultural Meteorology Bection,
} C.B.M. & M. V.J.

FACTS AND FIGURES

1. Th ot .

39.35 lakh ba?el:ri(:;dr::;o:g of cotton increased from 2£6.28 lakh bales in 1940.50 to
42 1akh bales, which i -85. In the current year the production is esti

)y ich is the Plan target for 1955.50 stimated to be

2. One hundred and si . :
Clubs in the country. sixty-one pilots were trained in 195354 by the 12 Flying

3. During the first si
x months of 1
at Ra. 90,19,296 were exported from Indoi., 954, 12, 641 tons of parafline wax valued

4. The estimated
A percentages of mi i
butter in India are ¢3.3 and 6.3 Nlpoo:ivo]lyl.k utilsed for the production of ghee and

8. During the iod
fortili Yae perio from Ooctober 1883 to M
reilisers wore distributed under the National Extomi‘c\;:h&l:?i;e“&sz maunds of
eme.

8. Durin
g the current year ( 10584.88), 47,469,000 tons of sugaroane is expected

to be produced
against the esti
increase of 12.7 peroent. estimate of 42,111,000 tons for 1963.54, showing an

[Govt. of India Press Information Bureau, Jan. 3, 1955)

Srm————

DEPARTMENTAL NOTIFICATIONS
Gazetted Service — Posting and Tranfers

Name and present post

Krishna Menon, K. M., Asst. in
Chemistry, Coimbatore,

Kannian, K., Asst. in Cotton,
Coimbatore,

Mohamad Abbas, U. B., (On leave)
Mohamad Basheer, Asst.
Entomologist, Civil Bupplies,
Madras,

Naraysnan Nair, K. Asst. Marketing
Officer, Trichy,

Raman, V. 8., Asst. in Cyto-Geneties,
Coimbatore,

Thomas, K. C., D. A. O, Madurari.

Postad as

Asgst. Agrl. Chemist, Coimbntore.
Asst. Cotton Specialist, Coimbatore,
Asst. Marketing Oﬁéer, Trichy.

P. P. 0. Ento. Coimbatore.

Asst. Marketing Officer, Coimbatore.
Cyto-Geneticist, O. 8. 8., Coimbatore.

D. A. O., Kumbakonam. " -

Upper Subordinates — Postings and Transfers

Name and present post

Posted as

Albuequerque, 8. D. 8., Asst. in 0. 8,
(On leave)

Anantharaman, P. V., Asst. in
Chemistry, Coimbatore,

Annaswami, 8., A. D., Kadambur,

Balasubramaniam, M., Asst. in
Plant Phyeiology -Coimbatore,

Ralasubramaniam, 8., A. D.,
Pudukottai,
Balasubramaniam, 8., A.D,
Tindivanam,
D.,
Pollachi,
Damodharan Nambiar, M., Asst. in
Chemistry, Coimbators,

John Chandra Mohan, Asst. in Paddy,
Coimbatore,

Chandrasekharan, T. K., A.

Karunakaran, K., Coconut Asst.
Nileshwar,

i A., Asst. in Ento.
Lakshmi, A Coimbatore,

Muthuswamni, P. N., Instructor in
Agrl. Coimbatore,

Narayanan, A, A. D., Manjeri.
P.P, A,

tti Nair
Narayanan Kuttd ’ Shoronur,

Narasimhala, T. R., 8pl. A. D.,
Karur,

8. G., Exten. Officer,
Nallagounder, Kriahmzi;‘i.

Aest. in O. 8. Nilishwar,
Asst. in Millets, Coimbatore.

“

A. D., Srivaikuntam.
A. D., Gudimangalam.

0. 8. Dev, Asst. Tanjore-Trichy

Division.

0. S. Dev., Asst. Chengleput.8S. Arcot.

Division.

8oil Conservation Asst. Kangayam.
Field Asst. in Chemistry, Tanjore.
Asst. in Paddy, Pattambi.

A. D., Kasargode.

Asst. in Myco., Caimbatore,

A. D., Pollachi.

8. D. A., Pattukottai.
Field Supervisor, Cannanore.

Soil Cons. Asst. Kothamangalam.

do. do. do.
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Name and présent poss : Postod as
Nanjapps Maniagar, V., A. D,, 0. B. Dev. Asst. Coimbatore-Malabar
-+ . Dharmapuri, Division.
Pattabhi Raman, R., A.D,, Extension Officer, Kangayam.
t Kofdumudi,
Padmanabhan, M. K., F, M., P. P. A., Shoranur.

Thirgvathamkunnam,

Radhakrishnan, T., Asst. in
* Chemintry, Qbimbatore,

Ramakrishna Sarma, A.D., " F. M., Live stook farm, Koilo.
Kasargode,
Rajappan, P. V., Furit Asst., Field Officer, Cannanoor.
‘ ’ ‘Coonoor,
Raman, A., Extension Qfficer, A. D, Avoor.
: ' Kangayam,
Srirangaswami, 8., Cotton Asspt. A. D.,, Kodumudi.
" Coimbatore, ,
Subramaniam, T. R., Asst. in Field Asst. Mayavaram.
Chemistty, Coimbatore,
Shanmughasundaram, Ent. Asst. A. D.. Vedasandur.
T Shembagam,
Subramaniam, P. T., Frujt Asst. Field S8upervisor, Cannanore.
T ‘Khillar,

Shama Bhat, Asst. in Myool., Vittal, Asnst. ifc. Vittal station.
LU .
Srinivasan, 8. V., A, D., Manganallur, A. D, Porayar.

Santhanaraman, S, R., 8oil Qons. } Boil Cons. Asst. Kothamaéngalam.
Asgt. Kangayam,
Sivaramakrishnan, N., A. D., A. D., Kadambur.
Srivaikuntam,
Srinpivasan, K-R,, A. D, 0. 8. Dev. Asst. N. Arcot-Salem Division.
‘ _ Wandiwash,
Sivapps. A. N, A.D,, ~ do = Ramnad-Tinneveily Division.
Aruppukkottai,
Tirumaleshwar Bhat, Asat. in Mycol. Asst. in Mycol., Vittal.
o Coimbatore,
Vengatarangan, R., Field Asst. P. P. A., Myco., Pattukkottai.
. Mayavaram,
Venkataraman, R., Paddy Asst. Asst. }/o. A. R. 8., Paramagudi.
Coimbatore,
Vathirajarac, N., Asst. in Millets, A. D., Vegetables, Madras,
Coimbatore,
Viswsnathan, P. 8., Field Asst. in A. D., Tiruvadanai.
Chemistry, Tanjore,

i, B., (On leavo) Extension Officer, Kriahnagiri.

P

Asst. in Plant Physiology, Coimbatore, .
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THE MADRAS AGRICULTURAL STUDENTS’ UNION.

This is an association of the students, past and present, of the
Agricultural College, and of the officers of the Madras ”Agricultursl Deparlgx:::;?
the Principal of the Agricultural College being the President, ex-officio. The Union
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from various Journals— bhoth Indian and foreign — a special feature. Commande
& wide circulation and is therefore an excellent medium for advertisements.

Rates of Subscription

. Journal supplied free to Members, Associates anc Patrons of the Union.
. Annual subscription rates for o$ﬂers: -
India and Ceylon Rs. 8—0—0, Foreign Re. 7—0—0, Single number Rs. 0—8—0
Rates of Advertisement:

\

For single insertion:

Ks a. b,
For full page 2 B, 0
For half page .. 10 06 0
For quarter page 5 0 0o

Inside cover pages 23 percent extra.
Outside cover pages 50 percent extra. -
Preparation of blocks unless supplied by advertisers, charged exﬁ-x
N. B All advertisements are subject to the approval of the M. A. S. U

Managing Committee before insertion. The ch :
payable in advanoce. charges are strictly

Contributions to the Journal:

Contribution on Agriciltural Science, subjects of agricultural interest or
pted for publication,
ndence and queries on
‘e sent clearly
Manuscripts should not

Twenty-five copies of reprints of contributions will be presented to authors

if required, can be supplied at actual
ript is presented. Contributors will

be charged half the actual cost of block-making.

N. B.— The Editorial Board does not hold itae

I responaibl ing
expressed by the contributors. / ¢ Jor the opinions

All communications should be addressed to:

The Secretary, M. A. S. Union,

Agricultaral College, Lawley Road P. 0., Coimbatore



'y sv. (s dldle 7Y

¢ . ¢

M et

Here Again!

FAVRE-LEUBA

more elecant than before

Vo f B RN

"~ For years the
famous John Barrel
watches have been
' unobiginable in Indis;
and now, this distinguished
new mode! hasarrived—conting .
lbtmthmemw:ﬂy
Jewelled movement, with chromium
, front, and screwed-in steel back water-
h Proof case. Available with silvered dial ss
Rustrated, or with Juminous figures or with
nmxed-figures and dots (plain or haminous), |

AVRE-LEUBA::: (5

LEAVAE - TRR

», /2. 7 7 y PP

" Edited and Published by Dy, A. Mariskulandai, u, so., oh{ b, (Washingson),
for the Madres Agricultural Studénts® Union and printed by A. Bubramanjem,

.8t The Coimbators ‘Go-operative Printing Works, Lid,, Coimbators.




	94717_Page_01
	94717_Page_02
	94717_Page_03
	94717_Page_04
	94717_Page_05
	94717_Page_06
	94717_Page_07
	94717_Page_08
	94717_Page_09
	94717_Page_10
	94717_Page_11
	94717_Page_12
	94717_Page_13
	94717_Page_14
	94717_Page_15
	94717_Page_16
	94717_Page_17
	94717_Page_18
	94717_Page_19
	94717_Page_20
	94717_Page_21
	94717_Page_22
	94717_Page_23
	94717_Page_24
	94717_Page_25
	94717_Page_26
	94717_Page_27
	94717_Page_28
	94717_Page_29
	94717_Page_30
	94717_Page_31
	94717_Page_32

