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CASHEW NUT: ITS CULTIVATION & MARKETING

ON THE MALABAR COAST
By A. H. SUBRAHMANYA SARMA, B.Sc., (Auri..

Farm Manager, Central Farm, Coimbatare.

The cashew nut (Anacardium occidentale) has been cultivated in
South India for 1 very long time. Till recently this tree was grown
mainly for the firewood obtained from it. The tree supplied a good
fuel with excellent burning qualities. Hence, when the trees grew to
their full size, the owner used to sell them to the fuel contractor. The
fruits of the cashew nut tree which the owner got from the plantation
were only a bye-product. But in recent vears the cashew nut is
attracting the attention of the people in South India in the districts
of Malabar and South Canara and the Native States of Cochin and
Travancore. because the cashew kernels fetch at present a good price
in the overseas markets c.g. the United States of Amevica and France.

A good loamy soil is suitable for its cultivation, but on the Malabar
coast any paramba is used for planting cashew nut. But now because
of the good money return the crop gives for a number of vears from

- its fruits, the systematic planting of cashew nur has hegun to be adop-

ted. The hill slopes and jungle areas are cleared of all the trees and
utilised for the planting of cashew.

Pitting. After theland is cleared of all jungle vegetation. pits
3 feet by 3 feet by 214 feet are dug in lines. The distance between
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the plants is 12 feet in the Zinesand 21 feat between the lines, This is
the usual distance adopted in planting rubber and gives about
130 trees per acre. This gives excellent results, cspecially on hill

slopes, for when planting iS done along the slope 12 feet apart,.

the {rez next to the one bzlow is at a higher livel and so gets its
required exposure to sunlizhit, combining at the suma tim: economy

of space Somo suggest rnore trecs pey acre but more trees onl_v
dazcreiss the visld when tha2 treas grow bizrer and have not suffi-
cient sprea to grow. Even with 150 trees per acre it will be found
that thinning has to b2 dorae,in later stages, to keep up the yields,
The return from a plantatinn depends upon the fruits. which again
d"pand upon the number of branches in a tree, and so it is always
hetter to have a good spacingbetween trees. One particular note-
worthy feature in pitting is that the dug out earth from the pit
isalwavs put on the side of the downward slope, which helps toa
areat extent in chacking erosion. After pitting the pit is filled up
by scraping round the surface eurth {from the other three sides of the
pit. This is done bzcause the sarface earth in cleared forests und
junsles is aiways rich in hu'nus. and by filling the pit to a depth of 213
feet with that earth the vouns plants are able to get a good start when

planted. A small dose of farm vard manure is also added in the pits
when they are filled.

Planting. Usuallv a nursery is vaised before planting.  Long
nursery bads are prepared and over cach bed well matured heavy
cashew nut seeds are spread and covered with a layer of straw and
watered twica daily. The necessity for watering does not arise always
as the nurseries are raised inJuneor July which is the period of S.W.
Monsoon on the West Coast. When the seeds bepin tosprout, which will
he in the course of a week ar ten days, they are removed in baskets to
the prepared pits. Usually three to five sprouted seeds are planted in
each pit. The object of planting more seeis is to select the best of the
szedlings and remove the rest after gne or two vears thus making
a general selection of a sturdy piant. Again this helps in preventing
any gap atising in the plantation, for even if one or two plants
die out owing to some unforeseen ciuses there will be still one or two
left at the end of the first or the sscond vear when the plants get
permanently established.

After Cultivation — 1'hi» comsists of hoeinp round the plants
every three months to a radius of three feet from the plant.  This
hielps in creating a mulch and at the same time protects the young
plant from being drowned by weeds. It is advisable to cultivate the
rest of the area with some annual cateh crop which may pay for
the cultivation charges of the plantation. If no inter-crop is raised
the land is kept free from weeds by weeding at least three or four
times ina vear. Inter-cropping is ¢nly possible for the first two or

-
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three years,  After that the trees grow in sizs and shade vound them
and hence it is not possible to grow any crop with success. [f m;
catch crop is ruised it is wsual to grow interspazes with some green
manure crops like Tephrosia candida or Cowpea, which aflter anf“f‘gd
nrowtn are cut and forked in.,  Another essential uquxreme; in

v}‘}qmlwf on hill sides is the neeessity for preventing soil erosion
113 1s doneby diguing tre 3 i

o .ﬂ : : fv} liguing trenches across the siopz aad putting the earth
y h SX{ ¢ of the lower slopa. lrenches are usually 16 to 20 feet long
114 w'}[curo.zd and 134 feat doep.  These trenches arrest considerahlv
m\.xch of the wash-outs, thus conserving the huge loss of fertile surface
s0il and humus.

The zivantages of systematic planting as detailed above over the
old way of ploughing and dibbling seeds arc twe-fold, Firstly a com-
plete number of required plants is obtained per acre.. US-U”I C it
happens that the rvet mav not be aware of auy losses of phnts by
death or by accident, and if at all he comes to know of any loss it
may be too late to plant inthe same vear, which means a loss of Vonc
valuable vear’s growth of the plant. Secondly, by having good pits
the soil is being loosened to a depi of 214 f':»elt. tl{e \ nunzf ;lants ar;

able to deVOIf)p a good root system.  They get a gnod s‘mr.t and havé 4
Q()'()d bushy growth unlike the stunted plants which result from indiscri-
minate planting. As the plants grow well the rvotsare able tor dget
fruits at least one yveur earlier than by the other method, and azain

in subsequent years more yield is obtained s which meauns inore monev
return. -

Ing up to the stags of h- -aring varies from Rs. 200 to Rs. 300, varving
with the place and availal bility of labour excluding cost of land.
A general outline of cost is worked out below: -

“irst Year,

The cost of plantinz one acre of land as detailed above and bring-

‘ Rs. A P
Clearing jungle and lining on one acre 2500
Pitting— 150 pits at Rs. 4 per 100, 6 ‘.
Filling «t Rs. 2 per 100 pits 3 0 ()‘
Cost of raising nur~‘er\' including seed 5 4 UA
Planting at Rs. 2 per 100 pits 300
Heeing round plants twice during the vear 9 0 ().
Weeding between lines 3 times ' . 15 0 0.
Contingencies } (‘i U‘

Sccond Year, . Rs. A, P
. . | N
Weeding three times in the vear between lines 5 o0 ¢
Hoeing round plants three times in the venr 13 8 0
Contingencies 1 8 o

«
30 0 0
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Third Year. ]
Same as 2nd, year and removing extra plants 3 0 ¢

Fourth Year.
Same as 2nd year 30 0 O

Fifth Year.
Two weedings between lines in the year. 10 0 O

' Total Rs. 170 0
Other expenses as watch &c., per acre 30 0 O

———————

Grand Total Rs. 200 0 0

Note :—Cost of land and fencing is not included. It is ordinarily
done with five lines of barbed wire.

Yields and Returns :——Cashew nut systematically planted begins
to bear fruit from the fifth year of planting. During the first year a
tree will give from 2 to 4 pounds of nuts. This means from an acre of
150 trees. allowing for a margin of ten per cent. of the trees not bear-
ing any fruit, the yield will be about 400 pounds at three pounds of nuts
per tree. The price of raw cashew nut of late has varied from Rs. 35
to Rs. 47 per candy. (1 candy=7001bs.). 'This fluctuation is duc to
the depreciation of the rupee owing to the suspension of gold standard
in England. As the United States of America is still on the gold stand-
ard basis the same dollar price paid for the kernels in America means
more rupees in India, and hencethe price of the raw nutsalso increases.
Teking the price at an average of Rs. 40 per candy of 700 pounds the
return from an acre of cashew nut trees is Rs. 23 during the first year
of bearing, which in consideration of the low prices of other agri-
cultural produce is not bad. The yield from an acre gradually in-
creases as the tree grows in size. By the tenth vear a tree gives more
than 20 pounds of raw nuts, and there are trees on the West Coast
which have given much more. Therefore by the tenth year aryot gets
more than Rs. 100 from every acre of cashew nut, and he spends only
about Rs. 200 or 300 on jungle land. The cost of collecting the nut is
not much as there will be many who will collect and give the nuts in
exchange for the pear (fleshy pedicel) which is very delicious to eat.
The fleshy fruit (pedicel portion) contains a good quantity of sugar
and this is usually wasted, The juice extracted if fermented produces
on distillation a spirit which is said to he useful for medicinal pur-
poses and has industrial possiblities. The raw nuts thus obtained
are sold by the ryot to big factory owners who remove the shell
and export the kernels to foreign countries. On the West Coast
there are several factories which deal in cashew nut and export

w1
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the kernels  T'hese are situated in Mangalove, Trichur and Quilon.
Quilon factories are the pioneers in this trade. Originally this trade
was monopolised by the Buropezans, but some shrewd people among
Indians have learnt the secrots of the trade and have bogun the
preparniion of these kernels. The preparation of the cashew nut

reqguircs much

H
o product which will feteh

—ts

Lernels ivam _he raw nuts 13 a difficult operation and
skill in order to getr a first class marketabl
a good price in foreizgn markers.

The first process in che manufacture is the vousting of the raw nut
in order to enabla the rind ()f the cishew nut being removed easily.
t3 in (),w') iron pans kept over a [fire,
he vinds

This is done by voasting the nu
and small quantitias of 1 aats are rvoastad at a0 tine,

of the p‘.'e\'iams'iysnau:d auts serveas fuel for the subsequent day's
very care-

charae, [t is very impoarvtaut to have the raw nuts 1’0;1::( il
fully, for over-roasting 1 As o a hrowu colour being 11)3.1 ted Lo the
Yernels in which state it has no deaand in farcign cou n 13y this
methad of roasting the oil that is Cont:‘.med in the rind is Jllove(’: to

The rind of the

bhurn off owing to hizher temperature of ro
cashow nut enutains 235 por cent. of o, which has very high disinfecting.
qualities This oil if extracted w mmut being wasted fetches :‘x ;;ooa’

price in the forzign marksts, vansing from Rs 1-8-0 to Rs, 2-8-0 pe

galion.  Henea the introduction of semz improved method of roasting
of cashew nuts without w: ‘nm‘ the oil would save a very important
and valuable bye-product of the industry from being lost.

eilinz of the rvinds

The next operation after roasting is the si
This iz done by hizad. Women and bovs ave usuaily engaged for this
operation.  The shellinzg has to be very carvefully done. Anv indis
criminate or careless handling of the nu cuds to Dreakupes whicn
consxr_‘erilx)ly reduca the pricz of ths
Iabour i1s very essentinl todo this shelling operation, It ':Hs heen
found tha: the erection of {actorios in new places where skilied Iabour
for this purpose is not available has wetr with failure i not with loss
owing to inferior quality of the kernels obtuinzd by breakage.,  Consi-
derable patience is requirsd on the part of labourers to get the ferncls
as wholes, and hence the emplovers alwavs stipulate that :
should not go bevoud a very small percentuge depending on the
quality of the

. !
dnal produci. Hence skilled

nute,

Having removed the outer vind it 13 necessary to remove the inner
v to {azilitare this operation the keenels aee sproad o

i
¥
Her

coat, In orde
the travsin hot air rooms under coutrolled tempuratures,
again considerable eare has 1o b bestowad as high temperarures seme
times impart a brown tinge m the kevnels which contribute to an
inferior stuif being obtained. The temperature of the hot air chamber
has to he verv carefully controlled depending upon the climuatic con-
dition of the place as well as the nature of the inner coat. Experience
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has shown that the best temperature lies at about 120° F. This
drying of the kernels also removes any exc=ss of the moisture that
may be contained in the kernel itself as in packing and exporting the
kernels a high rercentasge of moisture contents lsads to the kernels
becoming mouldyv. A very low moisture content is alsn not advisable
as tha hrittle kernels get broken in transit over long distances. Hence
the coutrol of the moisture content is another important factor for
the successful marketing of the cashew nut kernels. The thin coat of
the kernel is removed 200n after the kernels are dried in the oven.
This also is done bv hand.

Grading. This is the most important operation in the marketing
of all produce and in the case of the cashew nut it is specially so. 'The

usual grades in the cashew nut kernels are {1) The whaoles which are

complete kernels as thev occur within the nut. (2) The halves which
consist of one cotyledon only, and (3) The brokens. It is only the
wholes that fetch good prices in the foreign markets. The prices for
halves are much lower than those for wholes, sometimes even half.
The brokens are not exported and are utilised for local consumption.
Usually from a bag of 168 pounds of raw cashew nuts 38 to 45 1bs. of
kernels are obtained depending upon the quality of the cashew nut and
the efficiency of the labourers in shelling the roasted nuts. The graded
kernels are filled in tins and the air being exhausted are packed in a
medium of carbon-di-oxide which prevents any decay satting up in the
kernels.

The chief market for cashew kernels at present is the United States
of America, where it is consumed after salting. It is also used in the
manufacture of chocolate confectionery. Its use is mostly as a subs-
ctitute for almonds. Cashew kernels are said to be very nutritious,
heing rich in proteins and fat.

The Trade. The tradein cashew nut on the Malabar Coast is
conducted in Mangalore, Goa, Quilon and Trichur. Mangalore is the
chief centre for the preparation of cashew kernels from the nuts.

Here there are six major factories employing more than 6000 hands
daily.  About one hundved thousind bags of raw nuts are dealt with

in these factories annually and exported. The supoly of the raw nuts
for the Mangalore factories is mostly from South Canara and Mal_bar
and a portion is also met by import from Africa. Quilon, which is the
next important centre, prepares kernels from about 60,000 bags of raw
nuts annually  The sources of raw nuts are mainly Travancore and
Cochin. In Goa also there are some factories and during six months
they work with locally obtained nuts and during the rest of the year
with nuts impo1ted from Africa.

At present about 75,000 bags of raw nuts are said to be imported
cvery vear from Africa. As the cultivation of cashew nutsis not
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systematically carried out in Africa there are no signs of Africin
competition at present. Moreover, the African cashew nuts are said
to beinferinr to those produced on the Weat Coast.

The Future. The cultivation of cashew nuts hasa good {uture
as1t brings mor: money returns than any other dry land crop on the
West Coast, owing to the fail in pricss of rubber, cozonuts, pepper,
ginger, ete.,, At present the export is mostly limited to the United
States of America, and gradually it is possible to create a demand for
this product in thz2 United Kingdom and the Continent as well, Thus
cashew nut growers have a bright future if they do not sver-produce.

PIG KEEPING AS A SIDE LINE
By T MURARI, B.Sc., (Oxon), LS.,
Superintendent in Ch .rae, Livestock Rescarch Station, Hosur.

It is to be re reted that the pig is regarded as a very unclean
animal  Mohemedanism and Judaism prohibit eating pork bhecause
the piw is thought to be a dirty animal. In the East and tropics gene-
rally, the pig is ordin:rily bred ia such a way that it cannot help bein:
what it 1s. In the Indian villages the pig is very often the only sca-
venger and as such it is no wonder that the pig is looked down as u
dirty animal.

In Europe, however, the pig enjoys greater respect. The breeding
and fattening of pigs, bave become extremely scientific and as a matter
of fact pig keeping is a very paving industry both in England ani
Denmark. If one does see how wonderfully clean the pigeery can be
kept and how the pigs can be reared on skimmed milk, potatoes, beans,
wheat-bran and other agricultural products, it will be realised that the
pig is not atter all to be blamed.

Experience at Hosur and Coimbatore indicates that the Berkshires
thrive quite well under local conditions. The Large Black is Likelv te
thrive just as well. It has been noticed that Berkshire boars put on
local sows produce a useful cross and it would bhe interesting to scee
what further grading up would produce.

In this country, desvite religions, there are a good number of
pzople both Indians and Furepeans, who do eat pork In and near
places where there is demand, pig keeping as an industry in addition to
market gardening and poultrving would be very paving.  In big cities
or towns particularly those in which there iz a Cantonment there is
likely to bz sufficient demand for pig keeping.

Under Indiun conditions it is quite easy to fatten the pizs. At
Hosur and Coimbatore the pius get skim milk but even when this is
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not available they do not seem to lose condition.  The pigs zenerally
get 11b. groundnut cake, 1 Ib. rice bran and 1 1h. wheat bran with skim
milk from thz duisy and vegetable refus:‘"fmm the : gardens
as they become uvailable, and prazing.,  As the purpose of the Depart-
ment is not to faiten pi'f.\ no cffort is made to fatten them, but it is
interesting to find them thriving very weil on a small ration
tioned above. i the above ration is yradually incrensed they ar
ht

fo put on weight very quickly and *hov ought to make a n‘-r‘*f:L >
mn a short time, say, siz montha. It must ba mentioned thar about 5 ,
of Il?nmml in the ration 15 very good for quick '.‘th'“”lln"f but it must
be discontinued {or a fortnight bofore kiiling, oise the fat is likely to
be tainted. 1ialf oz. of lime and bone flour may b iven per animal
por day.,

While the feeds are expensive in Europe, in [ndia pigs could he
raised economically.  Cashew nuts, tamarind seeds, Korukkapul (Pithe
colobium dulce) sceds, jack seeds and hananas
ration with advantage

could b usad in the

T'he housing need not be claborate ; a smali shed with zood floor-
ing would be essential.  All drainage collected fromn the pigoery can
be mixed with farm yard manure. No bedding is essential in the
plains; but in the hills some straw may be useful. If the sheds have
walls it would bz a good thing to keep a frame work with poles stand-
ing about 6” from the ground so that the sides are about 6 inches from
the walls. This kind of frame work saves youns piyss or suckling pig-
lings being crushed to death by the sows. If the piggery is fenced
properly there need ba no fear of the pigs goiny astray.  When oraz-
ing in the pastures, vegetable gardens or orchards a boy can look after
them and see that they do not root up plants.

Pizs are very fond of wallowing in tite mud. If there is no tank
near by a small bath about 17 deep in the piggery would be sufficient.

If the piggery is kept thoronghly clean, and the paddock: 11’1“d to keep
them sweet one can be sure of making piz-keeping a suce

Sometimes due to the heat the skin begins to erack and application
of neem oil is o good remedy. If any of the animals do get 11l it would
be a good thing for the amateur to segresate the animal and call in a
veterinarian, )

Killing of pigs is a painful process in mosr countries. The best and
most humane method of killing is to use a “ humare killer”  Salting
and curing for bacon can be done according to the requirements of the
market. It would be best for the beginner to sell the pius on foot and
as be gains experience Lie can do the killing and curing himself.

COST OF RAISING PIGS AT THE LIVE-STOCK RESEARCH

STATION, HOSUR
By T. MURARI, B.Sc. (Oxon). F. L. S

Superintendent, Livestock Rescarch Stition, Hosur.

As there have been several enquiries with regard to the economics
of pig keeping in India the author has veatur:d to communiczite the
cost of rearing pigs with a spzcial refevencs to the conditions at the
Livestock Research Station. Hosur. The= objzct of pig keepinz at this
station is to supply the pub’ic with a par: bre limproved pig and the
breed that has hzen theiving hare is th2 Berkshir: 11 addition to
this, arother objzct has b2en to ucilis2 skim milk, a waste product
under prevailing conditions at this Station.

Before gning into details of chstinugs it weuld b2 of interest to
understand the pigs and th»> typ2 of market thz b- ;aiﬂr has to cater
for, The Berkshire is quite a suitable pizfor crossing :with the indi-
wenous type of pig.  The author has come across a number of first-
crosses which are a great improvem-snt over the indigenous type. The
Berkshire is capable of being fed as a porker and asa baconer. If there
is a useful market [ have no doubt it e1n b2 fed up o the heavy lard
type. Usnally any weizht between 120 10 140 ibs, livmweight is known
as a porker, 1°0 to 210 Ibs. liva-weizrht a bacoyeraad anyt! s batwee
250 to 330 Ihs. live weight a true Taxd typ2 It must be rememl)ercd
that the ration varies with the type of finished products required
Acgain it is not possible for all brezds to bs us<etul for all the types
For instance, the large white with a sa'endid even side makes the best
baconer. In Enulaind. Swaden and Denmark in particular the breader
is anxious to get the bast basoner. Thereisa ool trale tor pork as
well, but it cannot b2 compared \Vltfx that in th= rest of the continent
In India most of the demand is for pork. Bacon trade is restricted
generally to the European community which often prefors the bicon
from England and Danmark to the local.  The prevailing fGnancial
stringency, however, is likely to creite a market for a poodlocal mad:
hacon.

At the Livestock Research Stations at Hosur and Coimbatoie no
forced feedin;: is done. The animals are just 1naintained oa « ration
that would make tham grow and keep condition. The skim milk
supply is not abways regulac because the quantity would vary with the
amount of butter manufactured. In working out the costings, the cost
of stys have been taken into account. This item may seem rather
high, but it cannot be avoided as the buildings were taken over from
the Remount Depot. Moreover it must b2 remeambered that good
housing is necessary for successful pig keeping. The pay of the
Manager has not been charged to the pigs as he is in charge of more
than one ty e of work and it is not possible to decide whit proportion
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of his salary should be debited to the cost of pig keeping. If pig keep-
ing is done on a large scale so as to require a full time manager the
whole of his pav would naturally be taken into account. Cost of
manure is again an arbitrary finure. When we know more about the
digestibility of local foodstuffs it would be easier to assess the value of
farm vard manure more accurately., In Europe it is usual to charge
the service fee to the maintenance of a breeding sow. Under prevail-
ing conditions in India it would be essential to maintain at least 1 boar
to 10 sows and the cost of maintuining the boar should bz borne by the
10 sows. Skim milk is an expensive food, but when it is not available
butter-milk can be given with advantage.

The cost of maintaining an adult pig is given below. At first the
cost of maintaining all the pigs in the Farm is taken into account and
the cost for one is worked cut at the end.

Cost of maintaining an adult pig for one month.

Cost of ration for 19 pigs :—

Wheat-bran 434 1bs. at Rs. 3—14—0 per 100 1bs. Rs. 16—13—1
Groundnut cake 434 Ibs, at Rs. 3——2—) per 100 1bs. w 1390
Rice-bran 431 1bs. at Rs. 3—4-—0 per 100 1h=, " 14—1—-3
Ragi 84 1bs. at Rs. 2—8—0 per 100 lbs. , 2—1—-7
Skim milk 1644 Ibs. at 6 pies per 1b. ), 51—6—0
Lime and bone mixture 11 Ibs. 10 oz at 5 ps. a 1b. " 0—4—10

Cost of carting 1 barrel of water to piggery at 2annas per barrel
per day - 3—14—-0

Wages of cooly " 7—9—7
Housing lergcs . 0—15—9
Interest 2t 5% on the value of qmmﬂx . . 0—14—3
Veterinary Ch'u;.,eb . 1—0-0

Sundry charges such as huckets, feadm:, troughs, locks, bmom~

winnown, ete. . 1--0 -0

Grazing charges - 3—2-7
Cost of muintaining 19 animals , 116—11—11
Therefore cost of maintaining 1 animal " 6—2—1
Deduct the value of manure at Rs. 1— 8- 0 per pig e 028
< Net cost of maintaining 1 adult pig " 5—15—8
or ., 6—0—0

o

Having seen how much it costs to maintain an aduli pig it would
be interesting to work out the cost of raising a baconer weighing 180
Ihe. At Hosur this weight is attained within 9 months from birth with-
out any forcing ration, It will be seen that in the case of porkers it
would take very much less time, but the ration should contain greater
proportion of starchy foods like rice, sugarcane, maize meal. sweet
potatoes, ctc. This changed ration is for the purpose of keeping up
growth and putting on large lavers of fat.

The cost of raising a gilt up to 180 1lbs. liveweight at Hosur is
aiven below.
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Cost of raising a gilt up to 180 Its. liveweight for 9 months.

Cost of pigling at birth . Rs. 200
Cost of dam’s milk for the first munth 14 of cost G fmamtamm,\
an adult , 0-—12-—~0
Cost of 151 31 Ibs. groundnut cake at Rs. 3—2—0 per 100 lbs. . t—12—0
Cust of 15134 Ibs. ricebran at Rs. 3—1—0 per 160 lbs. . 1—-15—0
,. 15134 1bs. wheatbran at Rs, 3—14—0 per 100 1bs. " 5—14—2
,, 425 1b. skim milk at 6 ps. per lb. v 13—4—¢
314 Ibs. lime and bone mixture at 5 ps, per lb. . 0-—1—t
Labour charges at Rs. 12 for a man for 30 pigs b 3109
Housing 114 % on the value of piggery v —4—9
Water 2 barrels at 4 as. a day for 20 pigs b 2—4—0
Veterinary charges . 1—8—0
Grazing chaiges .. t--G -u
Sundry charges . (=0
SR 1) R
Deduct cost of manure received from one pig during 9 moaths . 1—8—0
Net cost W 33--14—8
or o, 39—0-—0

It is seen that 1t costs about Rs. 39 to raise a gilt weighing 180
1bs, liveweight. The sale price of the pig here is 4 annas pzr 1b.
liveweight and this works out to Rs. 45. The net profit works out to
Rs. 6 that is about 15°3 per cent. This is no doubt a very good busi-
ness proposition. It must, however, be borne in mind that if the pur-
pose was purely for bacon it would have been possible to force the pigs
to attain the weight sooner, which means a quick turn-aver.

So much has been said on raising the Berkshire at Hosur., 1t will
he interesting to have some idea of pig, raising in the villages. To
begin with, the conformation of the Indian piz is not of the hacon
type nor is it conducive for putting on fat economically. It is very
narrow in the back and not as well set 2s the Berkshire. The indige-
nous pig is not easily handled because it is often wild and bellicnse.
Moreover as it is far too agile it is not capable of putting on weight
easily. It is said that the pork of the indigenous pig tastes superior to
that of the Berkshire. The pigs being generally raised under filthy
coaditions in villazes ths author has not ventured to verify thi
opinion.

The following table is given to compare the two typ:s of pigs :—

Berkshire at Hosur. Indigenans pig at Peldda
Belagonda Palli
First heat period 9—10 months 1 year old
Gestation period 112—129 day: Sbout 176—135 duve
Number of piglings ina Average 8 —11
litter

When the sow takes to the A—4 months -3 mianths

boar after farrowing
\\ hen piglings are weaned 2 months No reyulai weaning period

Number of farrowings in 2 No aceurate information
Wovear available
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The informatinn yiven above with regard to the indigenous pig was
obtained from the Reddy Dhombar community of Pedda Belaponda
Palli about 3 miles from the Livestock Research Station, Hosur. The
villagers do not keep records in any books, but they have a remarkable
memory and generally calculate their periods either by linking them
with some well known Hindu festival or by reference to the lunar
svstem. _

Piyz keeping is not taken up by any particular caste as such. Pios
are waintained by certain communities varying from place to place.
At Pedda Balagonda Palli for instance the piss are kept by the Reddy
Dhombers.

Generally the piglings do nor ;61 any extro feed until a month old.
The chief concentrated feed is tomarind seed soaked in water for
half o day before feeding. The cout of the sceds is remaved as they
soak but no crushing is done.

An adult gets 1134 1bs, of tamarind szed in addition to some butter-
wilk, ragi balls and kitchen slops ;iven haphazardly. The pig gener
ally grazes all round the villages and scavenges in most places. Tho
pig generally consumes wild ficus fruits during the {ruiting ceason.

The cost of 1114 1bs. aof tamarind seed used prrdiv is 2 as. 2 ps.
If the fattening period is to Jast 9 months the coxt of this item alone
will exceed Rs. 16/~ while the selling price o 3 wonths old hoar gily
is Rs. 8 to Rs. 9/~ a fattened animal will ferel about Rs. 18/~ to Rs, 20 .

If all the itemns are taken into aceount wod charged fot the margin
of profit will indeed ba NAYTOW 3 hut it has to b2 rememhored that
when pig keeping is done as a side line the actual o3t of maintenance
is very low,

The indigenous plus wee not wsually weiched. Nevertheless wich
a great deal of dexterity an the pact of the owners some of than were
weiphed with the following resulrs -
A Imonths 0ld boar weighs 82 1bs.
A S wonths old gilt weighs 89 1bs.

A 1Y vears o)) sow weighs 204 hs,

The abave weights indicate that the indigenous pig isa slow
grower. From the view point of ecanomics it would be profitable to
raise either the Berkshire or Berkshire crosses with the indigenousty

Acknowledgiment. The cost of raising pigs at the Livestack
Research Station, Hosur in particular was worked out bv the
Asssistant Farm Manager, Mr. P. M. Appasami Pillai to whom my
thanks are due.

THE PALMYRA FIBRE INDUSTRY IN THE
GOLUGONMDA TALUX : VIZAG DISTRICT
BY P, L. NARASIMITAMN,

Agriculiural Dencutstrator, Narasapatam.

© This industry is said to have first come into existencs in this talug
during the faminez vear (Khara) 1871, when some of the cultivating and
Iabouring classes took to it as o side line; but as conditions became
norimal, most of the cultivating c‘ sses gave up the industry while the
labouring classes continued it. In due course it became the monopoly
of the “Malas® who form tha bulk of the non-cultivating lower classes.
These people spend most of their leisure hours on this industry and
earn either a part or a whole of their weekly market expesnsss. The
industry now fuxds occupation for no less than 2,000 families who

would have otherwise emigrated either to Rangoon or Assan.

-—A
[¢2

1

Leaf sheaths (1 e the basal portion of the laaf stalks) of pal-
myra trees are cut, split into two, and the sl*”rp cdyes and a thin laver
of the inner side arc removed. The remaining portion is Leaten with a
oden hammer on a hard floor till the fibres are separated. They
he

ara t wen combed on sharp tines fixed to the end of a flat wooden planls,
(2147 long and 8" wide, the tines 37 loas) beiny fixed in two rows of
six eachy, alternating. The preliminary combing is not thorough, but

some amount of the nonfibrous matter is removed in order to separate
the fibres. The stuif is then bundled and taken to the weekly shandies
or dizposad of day after day, if the market is *1 ar, to tas merchants

who deal in the ardizle. It usuaily fetches Rs. 2/4 to Rs. 3/6 per cwt.

In one of the central villages Kondalagraharam, where inten-
sive propagaanda on agricultural nnamvcnc.ua is bzing carried on.
there are 16 families having 32 working membars who produce about
100 maunds of fibre fetching about Rs. 50 to Rs. 75 per week, which
works out to 314 to 514 annas per head per day, but out of this amount
about 25/ has to be paid as rent to the owners of the palms.

When the industry was in the infant stage the owners of the
palms q‘lo\vml the leaf sheaths to be cut free of cost, but when they
found that a large numbar of these poople had made this their main
profession the owncrs began to demand Rs, 10 to 12 for every 100

palms. The rent is somotimes higher in case of palms which are
bﬁ‘ veen ten and ﬁftc‘n vears of age as they supply a large number of
sheaths which produce a higher percentase of fibre.  Generally 100 1bs,
of these shcaths produce about 30 to 33 1ba. of fibre but the percentage
fatls down to about 207 in the case of sheaths from young palms. In
one test, while 108 leaf sheaths were required to yield 25 1bs. of fibrein
the case of trecs 10—135 years of age, 233 sheaths from vyoung
trees and 195 irom old trees respectively were required to vield the
same quantity,
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The total weekly output of fibre in the whole taluq is
estimated at 5,000 mds. of crude {ibre valued at Rs. 2500 to Rs. 3,750
depending upon the quality. Out of the total production 507 goes to
the Makavarapupalem market, 237 to the Narvsapatam market, and
the balance to the Tallapalem shandy. Thus the talug is trading
annually in about Rs. 1,50,600 worth of fibre.

The merchants who purchase the crude fibre get it thoroughly
combed and dried in the sun. The fibre is then graded into ‘Black’
and "Brown’and tied into small bundles of 2 to 214" diameter. They
are then polished under foot on a rough surface (usually on stone
¢labs), and are finally combed, and tied into bigger bundles weighing
2 to 213 mds. This operation is nsually given on contract to womsn
coolies 7 5 annas perewt. Sometimes the brown fibre is dyed black
with catechu, myrabolams and iron ¢ompounds (the actual process of
dyeing being kept a secret) to obtain a better price in the market.

The price generally ranges from Rs. 14 to 18 per cwt. of black
fibre and Rs. 7 to 9 per cwt. of brown fibre, the price depending upon
the quality and demand.

The profits realised by the merchant psenerally depend upon
the percentage of ‘Black’ fibre the crude product coatains, Oaecwt. of
crude fibre usually vialds 11 Ibz of hlack fibre and 28 1bs. of brown
fibre, which fetch Rs. 4at the rates quoiad above. Taking the purchase
value @ Rs. 2-12-0 per cwt. the merchant will have a net profit of 8
annas per cwt. after allowing for cleaning and transport charges as
shown helow —

Balance sheet of the nicrchant.
Cost of 112 1bs. of crude fibre
Cost of cleaning Rs
T'ransport charges
‘Total outlay
Vatue realised from 14 1bz of Black fibre ¢ Rs, 16 per ewt,
231hs of Brown fihre ¢ Rs, 8 Do. . 2—==0D

Total i

The profit on every one ewt. of crude fibre purchased. cleaned and
sold, is thus Rs. 0-8-0,

e

Ihe locul merchants transport the final preduct to Cocanada,
the central market for this commodity, from which place it is exported
chiefly to Japan and America.

A SHORT NOTE ON THE CULTIVATION OF
CHARAKANDA IN GAMJAM DISTRICT
By M. GOPALA RAOQ,
Assistant Agricultural Demonstrator, Berhampur,

Charakanda is one of the Colocasia crops grown in the Ganjam
district during the summer mornths witl: heavy manuring and copious
irrigations. Its cultivation is found on a large scale in the rorthern
portions of Ganjam, where conditions permit the tapping of subterra-
nean water. Its cultivation, though on a limited scale extends, up to
the northern portions of Vizagapatam district. In the Oriva parts it
1s exclusively cultivated by Oriyva Brahmins, while others take to its
cultivation in Telugu parts. The extent a single rvot cultivates varies
from 20 to 59 cents, and 30 cents can be taken as the average.

Scilz, The soil most suitable for the cultivation of Charakanda
is a light rich loam. In places where such soils are not available, its
cultivation is found even on heavy soils. The crop can bz grown even
on rich laterite soils but only if they do not contain any considerable
proportion of sand. The heavy feading habit of the crep coupled with
its long duration of seven to eizsht months neaeds soils of a rich type.

Preparation of the Land.  After a thorough ploughing eight to
ten times, the plot is laid into trenches Z to 2ig {feat apare from centre
to centre; 1 {oot wide, and 12 to 16 inches deop  The length of each
trench is limited to 10 to 12 feet, so that the middle poviion of the
trench may be reached from eicher side, while water i3 heing splashed
from the irrigation channels formed at both the hexdlands of the
trenches. Holes of about 67 diamicter are dug in the trenches prepared
at a distance of 97 from centre to centre, and planting is dene in these
holez.

Plontinz Material and Planting, The planting seazon commences
with the middle of January, and extends up to the middéle of April
For purposzs of planting well-vipeaed corms about nine months old
are selected, and after the vomaval ef the adhering roots and soil the
corms are pieserved in a single laver on a structure made of wood or
bhamboo, and raised above ground. Free aeration is considered to De
essential for the proper preservation of the sced material. At the time
of plantipg the corm is cut into pieces cach containing a single eye bud.
About 900 1b. of corms giving 7,500 to 8,000 cye buds are required to
plant an acre. E-ch of the holes dug in the trenches recsives a single
piece with a sound eye bud, and after the completion of planting the
planted material sets hand-watering.

After-cultivaiion: The planted muaterial completes its germin-
ation within a week after planting, and the first irrigation is given
after the completion of germination. Subsequent irrigations follow
at intervals of 3 to 4 days until the cropis about 1 to 112 months old

s



238 The Madras Agvicultural Journal {vol. xx. No. 6

after which the individual plants get a dose of oil cake at the rate of

900 1b, per acre. The crop has to ba irrigated daily during the cool -

hours of the day after the application of oil cake. Till the time of
the first application of ¢il cake the plants in the trenches are cithe
hand watered with the water stovad in the ivrisation channels at th-:\
headlands of the trenches or irrigpated by splazhi ; water from the
irrigation channels into the individual tren tii a hand shovel.
The application of oil cake necessitotes the ﬁ'ﬂin; of trenches with
the earth from the ridges. and the subsequent irrigations are afiected
by allowing the flow of water intd the trenches dire: . The seccond
manuring is given afteran interval of about 6 weeks from the time
of the first application, and the ratc of first application is 30Q 1h, per
.acre as in the first instance. In rare instances there is the practice of
giving a third application of cake at the usual rate after another in-
terval of 6 wems and this application is considered to bring increazed
returns outweighing the cxpenses involved., With the cos mletlon of
epplication of oil cake the treaches pet completely filled up with
the soil irom the ridges, and the cultivator 1s kept busy in looking to
the daily liberal trrigation of the crop.

Harvesting and Yield: A period of seven months is usually
considered sufficient to ripen the crop, butit is believed that the longer
the crop is kept the hetter it proves in quality. The crop intended to
supply sced material is allowed to smnd from & to 10 months. The
yvellowing of the lcaves is an indication of the maturity of the crop.
The corms of each individual plant are lifted separately with all possi-
ble care, and after lifting, the imvws a3 well as the fibrous root along
with the soil adhering are scraned off, and the corm is thus ready for
marketinz. A corm of averagza size weighs about 233 b, The out-
turn is about 16,8C0 1b. ver acre costing about Rs. 290 at an average
tocal wholesale rate of 35 b, per rupee.

Cost of Productien. The labour charges for the cultivation of
an acre of Churakanda come to about Rs, 175 of which irrigations
alone requirc I‘s 150, and the balance towards other operations, If
to this the cost of manuring which comes to about Rs. 50, and the
cost of seed mater JI at about Rs, 30 are included there is hardly any
profit for the cultivater, But the eliiect of the ryot in taking to the
cultivation of this crop is to carn a decent amount for his personal
Iabour during the off scason, and in this there is perfect justification
since the actual cash expenditure a rvot has to incur i3 only about
Rs. 50 for manuring, the rest of the fizld operations being managed by
himself.

Markets. There is very little fluctuation in the value of this
vegetable, since the sale does not depe c.d on any uts;dc demand.
There is always a good demand for this vesetable, and there is con-
siderable margin for the extension of the area under this crop to meet

June 19321 The Cultivation of Pippali 239

the local demand leaving aside the possibilities for its export to other
areas, where its cultivation is not known.

In these days of agricultural depression the cultivation of Chara-
kanda in higli level paddy areas with facilities for irrigation dessrves
enccuragement as it occupies the field during the off season for paddy.
The thorough preparatory cultivation and the heavy manuring which
this crop receives benefits the subsequent paddy crop to a considerable
extent.

THE CULTIVATION OF PIPPALI (PIPER LONGUM)

IN THE AGENCY TRACTS
By N. M. BHUKTA,

Asst. Agricultural Demonstrator, Vaddadi,

The agency tracts of the Padwa, Vezravalle and Golugonda taluks
are said to be the only places in the Madras Presidency, where Pippali
(Piper langum) is cultivated. 1t is generally yrowa for its roots known
as pippali moli or pippali modu and not for its fruits, It is a pere ennial
crop and gives good yields from the second year up to the 30th, when
they decline. But crops said to have been planted over 100 years ago
are sometimes seen.  The crop is believed not to thrive in the plains,
as it becomes stunted in growth and produces inferior roots.

This being a very valuable commercial crop of the agency tracts
referred to above, the hill tribes cultivate the crop in patches varying
from 20 to 50 cents ‘1 area. The crop is grown ‘dry’ with the rains
which avera:e about 70 inches per annum. Generally it i3 prown
pure, though in a few cases it isse2n a3 a mixture with maize, yams

“(Digscorea sp.), turmeric, ginger and sweet potato.

Soil :— The soil is a good loam, very rich in its ¢ontent of organic
matier, and is particularly suited for the cultivation of this crop,

Preparation of the land:— The land to be planted afresh is
ploughed 3 to 5 times with the receipt of the summer raius.  While
ploughing, stones in the surfaca soil (if any) are removed and these
along with stones hrought from outside ar: piled round the plot and
formed into a wall to prevent trespass of wild animals and cartle. The
1and is then levelled and made ready for planting.

Manuring :— No initial manuring is ordinarily done. About
month after the planting of the vines, cattle manure at about 3 cart-
lmdﬁ per acre is applied.

Planting material and planting : —Cuttings from a crop of nwore
than one vear old are taken for planting. Each cutting consists of 5 to
6 nodes and 1s abont 114 faet in length. Planting is done just after the
hreak of the South-west onsoon i ¢ in June~July. The cuttings
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are formed into rings, the end of the cutting projecting 3 to 4 inches

further. These rings are planted at a distance of 9 inches to 1 foot in

furrows opered 1 foot apart by a country plough and covered over by

foot leaving the projecting ends above ground. 1f the crop is to be.

grown mixed with any other crop named above, the seed material of
the same is sown or planted in the midst of every 6 vines of pippali.

After Cultivation:— About a month after planting one hoeing
and weeding is given and the gaps, if any, are filled in. Two more hoe-
ings are given at an interval of one month, after which only weeding
is done as often as necessary.

Harvest:— The crop gets ready for harvest for the first time 18
months atter planting, i, e., in November and December of the follow-
ing year. After cutting off the old vines close to the ground the roots
are dug with a crowbar or a mammaty with a long handle, and cleaned.

Ratooning:— Tor a ratoon crop the clods are broken, after, the
harvest of the previous crop and cattle manure about 5 cart-loads per
acre applied.  The crop comes up from the residual roots left in the
soil. The crop is then hozd and weeded in the same manner as for the
first crop. lf there are gaps they are filled in while giving the first hoe-
ing with fresh cuttings obtained from an old crop. A ratoon crop gets
ready for harvest only 2 vears after the harvest of the previous one
1. e., a crop is obtained only in alternate years.

The roots after cleaning are heapad in shade for a day, after which
they are cut into pieces of 114 to 2 inchas ia length, and graded into
3 main sorts, namely:

1. Modu:— Supzrior grads; 1 to 2 pisces weigh a tola, cach piece
having 5 to 8 nodes. A maund (25 1hs) of this fetcies Rs. 100 to
Rs, 150. ‘

2. Enchupulla:— Ma2dium grade; 3 to 7 pieces weigh 2 tola, each

piece having 2 to S noles. A maual of this fetchzs Rs. 30 to Rs. 80,

3. Putturasi:— Inferior gradz; 20 to 40 piecss weigh 1 tola—very
thin stuff, a maund of producs fetching Rs. 5 to Rs. 20.

Yield:— The average yield is about 500 1bs. of all the three grades,
fetching Rs. 730 to Rs. 1,000 par acre on the whole.

Marketing:— Madgole is the chief market for this produce. The
merchants of this placa give advances to ths growers of Pippalr moli
to an extent of Rs. 300 par acre. The produce is packed in Adda
(Bauhinia vahlii) leaf baskets and sant to Madgole, where the mor-
chants after taking delivery of the produca further gradsitinto various
sorts, the valus of which varies from Rs. 5 to Rs. 150 per maund. It
is reported that during the last harvesting season about Rs. 414 lakbs
worth of this hill produce was exported from Madgole to a good num-
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ber of towns in India, chiefly to Bombay. Messers. Navaneetha Lal
Savai Lal and Chandulal Motilal are the two noted firms in Bombay
which deal with all the superior sorts of this produce. Some of the
cheap products valued at Rs. 10 and below per maund are sent to
Madras'chiefly to Messrs, Sanjivi Dhanai Lal Mansa Lal and Appa
and Co. The other important towns dealing with the produce are
Secundrabad, Warangal, Bezwada and Guntur. [ts export to other
countries is not common.

Uses:— The uses of this drug are not mutch known. The stuff
isnoted to have good medicinal properiies. It is administered to
women in confinement to heat the system. Itis also said that it is
consumed with milk or coffee by a large number of people in certain
parts of the Bombay Presidency.”

INHERITANCE OF MILKING CAPACITY

Karl Madsen of the Institute of Animal Genetics, Edinburgh. writes
in Nature (Jan. 30, 1932) as follows :

A study of the milk yields of the progeny of 728 bulls of the Red
Danish breed has been made with a view to determine— first, the ability
of each hull to transmit the different degrees of milking capacity; and
secondly, having thus obtained an index of this ability, to determine
the extent to whizh it was influenced by the various animals in his
pedigree. The average number of daughters to each bull was 18.
The figures were taken from the annual reports of the Milk Recording
Societies throughout Denmark for 1918 —1931. The daughters’ yields
were mainly calculated on the average of the first two lactations and
corrected to the third lactation. The records of the dams and grand-
ams were based on as many lactations as possible, from three to ten,
and averaging 55. The average of thiese uncorrected lactations was
taken as an indication of the milking capacity of the dam or grandams.

To measure the genetic aspect of the ability of bulls to transmit
milking capacity, correlations were made of the average yields of the
daughters of these bulls to the average vields of the daughters of their
sires, and to the actual yields of their dams and grandams. Thus, the
milking capacity of the bulls (as measured by the yields of their
daughters) has been correlated to the milking capacity of the sires and
grandsires (similarly measured) and to the dams and grandams (as
measured by actual production}, These correlations are as shown in
the accompanving table:
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Total yield of

Total yield of
mijlk Butterfat
| x v
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x 3 ! | ¥ LA N y @ [ox
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Bulls to Sires . { 555 {0255 02910877 | 0:324 | 0-338 ] 0834
! : ;
» to Dams © 725 (0173 0°117 | 1.477) 01831 0°141 i 1-30
' i [ !
,» to Paternal grandsires .| 473 1620210263 {0767 [ 0193 0°267; 0-723
i | ; f
. to Maternul grandsires .o | 505 10194 1 02080932 : 0238 0-291 . 0885
. to Paternal grandams. w721 00260018 | 1145 | 0061 0055 110
,. to Maternal grandams | 715 {0112{0077 ! 1-46 50'170 f0°1341 127
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The standard error of " »” ranges from =+ 003 to = 004, R=regression,
Bulls (x) mean total yield of milk =4403 Kgm., o= 440,
» Of butterfat=17964 Kgm., o =2048.
[t is to be noted that the genotypes of the bulls have not been
compared to the genotypes of their male ancestors, but to the pheno-
types of their female ancestors. Hence the correlation figures to the

male ancestry cannot be directly compared with those to the female
ancestry.

ty I8

It will be seen that as regards milk vield, the paternal grandsire
has an effect equal with the maternal grandsire, though as regards
butterfat yields, the maternal grandsire is of slightly ‘greater import-
ance. This can be accounted for by the methods employed by the
breeders, who for the past fifteen years have, through an intelligent
appreciation of the value of the progeny test, paid almost exclusive
attention to the male line. From 2 study of the records of the pro-
geny of the two grandsires and the deviation of the yields of their
daughters, it was found that the more highly selected bulls which
appeared as paternal grandsires, were distinctly more homozygous for
the factors affecting the transmission of milking capacity than were
the less highly selected maternal grandsires.

T“here is, however, a highly significant difference between the cor-
relation figures to the two grandams., The correlation to the paternal

grandam is practically nil, while that to the maternal grandam is
significant,

Smith, Scott and Fowler (Jour. Dairy Res., 1930, vol. 1, p. 174)
working with correlations of Ayrshire cows to their ancestors, found
a significantly lower correlation to the paternal than to the maternal
grandsire, and from this deduced a possibility that sex-linked
factors might be involved. In the present study, the correlation to the
two grandsires is approximately the same, but a difference is found
between the correlations to the two grandams, The present study is

{

June 1932} Vegetative Propégation 243

of bulls and of their ancestry. A character inherited in a sex-linked
manner cannot be transmitted to a bull from his paternal grandam.
(But a paternal grandam can transmit sex-linked factors to her grand-
daughters). Accordingly, in the present work, the test as to whether
sex-linked factors are involved in the transmission of milkirg capacity
depends on whether or not there is in this respect a difference between
the correlations of the bull to his two grandams. This has been found
to be the case. Thus, while from these figures it can be demonstrated
that autosomal factors are concerned in the transmission of milking
capacity, it is also clearly shown that this capacity is to no small extent
conditioned by factors inherited in a sex linked manner.

!

VEGETATIVE PROPAGATION

A fresh plant may generally be raised by two methods ; from seed,
or from some fragment of a parent plant other than a seed, or, as in
budded seedling stock, by a combination of both methods. Seed pro-
pagation involves a sexual act, and produc[es a definitely new individual
which may or may not closely resemble the parent type. In most
orchard crops, the offspring usually show considerable variation.
Vegetative propagation is not a sexual process and does not produce
a new type, it merely extends the original parent typa.

Considerable advantage has been taken of vegetative propagation
with temperate orchard crors, and there is every reason to anticipate
that a wider application of such methods to tropical crops would prove
of advantage. The realisation of this will depend primarily on the
discovery of methods of vegetative propagation suitable to commerciul
application, and secondly, in the interest shown by planters in the use
of vegetatively raised stock.

The practical classification of methods of vegetative propagation
may be made into:— (1) Rooting processes, and (2) Grafting processes.
The first groups of methods aims at the production of new roots and
shoots upon plant parts such as stems, roots or even leaves, the new

root and shoot system being eventually established as a new plant.
This group may be further subdivided according to whether the new

roots are formed while the organ is still retdined on the parent plant,
or after it has been removed as a cutting. Thus there are :—(1) Laver-
ing, stooling and allied processes such as “ bagging " or ** marcotting ',
{2) Cuttings, which may be either hardwood or softwood stem cuttings,
root cuttings or leaf cuttings.

The second main group consists of the method of grafting, bud-

ding and approach grafting, sometimes collected under the general
term " graftage . There are many modifications of practical methods,
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but the basic principle is always that of inducing the tissues of twa
separate plants to grow together, in order to form one composite
plant. In grafting or budding, a part of one plant, either a small
piece of stem or a piece of bark including a bud, is removed and placed
in contact with the cambial tissue of the other plant, so that the tissues
grow together. Inapproach grafting, two plants are made to grow
together, while each is still on its own roots, by removing the bark
from portions of the stems to expose the cambium and binding the two
stems together with the bared surfaces in contact.

ADVANTAGES

The advantages of vegetative propagation are as follows :—

(a) Uniformity. The extension of a type by vegetative propaga-
tion makes possible a degree of crop uniformity, both of yield and of
quality, which is rarely attained in a s:edling population. This uni-
formity is of great advantage both in the scientiic and the commercial
fields, In scientific work. a high intrinsic. variability in the expari-
mental material obscures the variability caused by the experimental
conditions ; for the grower, the presence of low yiclding types increases
the overhead costs of the plantation. The root stock upon which a
variety is budded often has a marked influence upon the yielding capa-
city of the scion. 'If uniform yielding material is required, the variety
must either be established on its own roots by root cuttings or stool
shoots, or else it must be budded on to a clonal root-stock. Only if
the root system is clonal can a reasonable uniformity of yield he
obtained.

(b) Extension of Environmental Range of a Crop. The isola-
tion of individual plants, chiosen for spacial qualities, such as cold or
drought tolerance, and their subsequenc vegetative propagation can
increase the range of cultivation of a crop by bringing in districts
which are unsuited to th2 average typa. 'This is analagous to the
breeding of hardy strains of whaat, when however, vegetative propa-
gation is not necassary to fix a typz, a5 pure genstic lines are readily
raised,

{(c) Increase of vigour of weakly types by working on to suitable
clona! Root-stocks. In temperate horticulture it is a standari practice
to work certain varieties on to vigorous stocks, thus improving either
their vegetative growth or cropping capacity, or both. In tropical
crops, modern breeding work will probably produce delicate varieties
which require the assistance of hardy root-stock.

{(d) Propagation of Sterile Types. Samz dssirable fruit varistiss,
such as seedless oranges, grapafruit and sapodillas, are highly sterile
and thus cannot be propagated by seed. In these fruits, vegetative,
propagation must be used to extend the variety.

(e) Early Maturity. A bud from a seedling may often bz made
to grow and bear fruit sooner than the original seedling, by workin:
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it on to a stock. This hastening of maturity would be of ereat value
in speeding up genetic work on an orchard crop.

DISADVANTAGES

(a) Initial Cost. The first cost of a vegetatively raised nurssry
plant will be usually higher than that of a seedlinz planted at stake.
However, the increased yield expected from such nursery plants should
amply justify the initial increased expenditure.

(b) The Root System. A tap-root is by definiticn an organ
peculiar to aseedling. However, exactly similar functioning roots can
grow on vegetatively raised plants. It is highly probable that in most
orchard crops, after a certain age, the root systems of trees which
grew from seedling root-stocks and those which grew from vegetative
root-stocks will be found to be indistinguishable. Tven in seedlings
it is doubtful whether the primary tap-root is persistent in a mature
tree.

(c) Senescence and Degeneration. Does continued vegetative
propagation necessarily result in any lack of vigour, eitber vegetative
or sexual, in the plant ? The question of senescence always urises in
connection with vegetative extension of varieties. At the present day,
the occurrence of true senescence in clones on continued vegetative
propagation is neither proved nor disproved. However. even if some
senescence were proved to occur, it would not affect very much the
policy of orchard crop growers, who normally would wish to plant new
varieties from time to time, rather than to replant with old varieties
which would have begun to wane in popular favour. There, is how-
ever, the problem of contamination of clonal varieties by rog . e plants,
either of szedling cr clonal origin, or hy diseased plants. This conta-
mination may materially reduce the yield from a plantation and give
the impression of senile change, or ¢ running out ™ in a variety. The
solution must lie in the prevention of ths propagation of rogue types
by care in taking bud-wood or cuttings and by vigilence in the nurserv.

(d) Problems of Stierility within a Clones and bstween Clones.
Sclf-sterility occurs in many varieties of fruit crops. Even different
varieties may not bz sufficiently cross-fertile to ensure sufficient s t-
ting. Some ediblz fruits develop with a low percentage of ovules fer-
tilised, and in these, hizh degrees of sterility occur without affecting
vield. In aseced crop, however, a high percentage of ovules must be
fertilised as seed is rarely produced without fertilisation. In such
crops, therefore, precautions must be taken against sterility by piant-
ing mutually. cross-fertile varicties together.—Malayan Agricultural
Journal (Abstract of an article by E, E. Pyke B. Sc., A. R. C. S.in Tropical
Agriculture, January 1932).



ABSTRACTS

Influence of size and shape of plots on the precision of field experiments
with Potatoes. Justesen, S. H. (Jour. of Agr. Sci., London, 1932, Vol. 22, pp.

366—372). A uniformity trialon potatoes was conducted at Ormskirk on a field:

about 220 ft. by 223 ft. (one acre area), by growing 103 rows of ‘Ninetyfold’
potato, the space betweenrows being 26 inches. The field was harvested in single
row plots 33 ft. 7 in, long, 5of these making up the length of the field, so that
there were in total 618 plots. In analysing the data a system of randomised blocks
was designed. It was fournd:— (1) When the size of the plot is increased, the
standard deviation in per cent. of the mean decreases up toa certain limit and
then increases due to interference of-soil variation. (2). Two-row plots show
less variation than either 1 or 3-row plots, probably due to row competition. (3)
When the area to be used is fixed, smaller plots are more efficient than larger,
owing to the greater numbar of replicitions in the former case. One exception
oceurs in the case where border rows are not harvested; here 4-row plotsare more
efficient than 3-row plots, owing to the fact that a larger part of the soil is inclu-
ded in the calculations when 4-row plots are usad. (4). Long and narrow plots
are more efficient than shorter and wider of the same sizz. The only exception
is again explained by row competition. (3). In field experiments with potatocs
fairly large plots should be used; at least 2 rows wide and preferably long and
narrow strips. ‘ (C. NJ)

Studies on the influence of external conditions en the flowering of rice
plants. Y. Noguchi (Jop. Jour. of Bot.. 1929, vol, 4, 237—76). The author
summarises in the present paper the results of experiments extending over ssven
vears conducted with the * Kumamoto " and ‘“Goshiu” varieties of rice in the
gardens attached to the Imperial University of Tokyo, with a view to determine
the influence of external conditions like temporature, light, humidity, atmospheric
pressure etc. on the dehiscence of anthers and flowering in rice plants. The
conclusions arrived at are :-—(1). In nature, flowering takes place inrice when the
temperature at § a. m. amouats to about 27—23° C. The higher the temperature,
the more active it is up to 32° C, at which tempjerature it ceases. The optimum
temperature for flowering, both in the open and in the laboratory thermostaf,
was 3042 C; in the thermostat, 39°. Cis the maximum limit for flowering. (2).
The dehiscence of the anthers and pollination occur best at about 399 {&. The
angle of opaning of the glumes is quitz independent of the temperature. (3).
The optimum humidity for flowering is 70—87 % and sudden change of this in the
morning is soon followed by the main flowering periol. Air saturated with
moisture seems to hinder the opening of the flowers. (4). Excessive moisture
prevents the dehiscence of the anthers which are often quite incapable of burst-
ing, so prejudicing pollination. The grain setting of pinicles developad undcr
such conditions is 597 instead of the normal 65%. (5). In the open, flowering
may occur with 50 %, of moisture, although even below 70 % the number of opencd
flowers decreises and under 63 % this pro:ess occurs rarely. (6) Neither the de-
hiscence of the anthers nor the pollination is prevented by dryness, although
grain setting is significantly reduced, which is probably due to the damage or
death of the stigma. (7). In darkness the number of opened flowers decre sed
considerably and the flowering process is mirkedly disturbed so that the chicf
flowering period is delayed about an hour, The dehiszence of the anthers, pollin-
ation or grain sztting are not in the least injured by it. (8). With monochromatic
light, orange light accelerated most the opening of the flowers then follows
vellow; ultra-violet light has no stimulating effect on flowering. Electric light
considerably acceierated the process. (9). Change inatmospheric pfessure in
nature has no influence on the flowering of rice. (10, The opening of flowers
is somewhat delayved by rain and storm. but the total number of opened flovers:
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remains the same. The dehiscence of the anthers and pollination are somewhat
hindered, but grain setting is not affected by rain and storm. (C. N

Conservation of Fertilizer materials from minor scurces.— C. C. Fletcher
{Misc. Public. No. 136 of the U.S_A. Dept. of Agr. Jan, 1932). describes methods for
the preparation of comyrosts (synthetic farmyard manure) from various farm refu-
ses. (1). The Rothamsted process consists in adding to every ton of dry weight
of plant refuse materials, such as straw or leaves, 100 1bs. of sulphate of ammonia
and 100 Ibs, of finely ground limestone. The straw is laid down in a layer about
1ft. thick and some of the chemicals applied, then another layer of straw or
organic matter is used. followed again by chemical treatment; and the process is
repeanted until the pile is built up. During this operation, the pile is sprinkled
with water and kept moist. The pile is made concave, so that it can retain water
added, and it is kept moist to promote de:omposition. (2). The New York
Agric, Expt. Stationnt Geneva, N. Y. recommends that to each ton of dry straw
the following fertilizer materials be added :—Sulphate of ammonia 69 Ibs., ground
limestone 50 1bs,, super-phosphate 30 1bs., muriate of potash 25 1bs. The straw
or other organic matter js spread out in a pile, layer by laver, Each 6-inch layer
is treated with the chemicals. The pile is built up layer by layer until it is about
4 fect high. Each laver is wet as placed, and finally the pile is kept moist as
decomposition occurs. A mixture of this character started in July was thoroughly
dezomposed in 3 months, (3). he Missouri Agrl. Expt. Station has used
and recommends a mixture of 457 amymonivm sulphate, 407 finely ground limest-
one and 15°% acid phosphate. This mixture used at the rate of 150 1bs. per ton of
straw, with moisture. converts straw into a bro‘wn product having all the general
properties of manure. (4). The lowa Agrl, Expt. Station used two mixtures—
one of 45 ¢ ammonium sulphate, 239 finely ground rock phosphate and 327, finely
cround limestone, and the other of 45 % ammonium sulphate, 1535 super-phos-
phate (16% grade), and 40% finely ground limestone. Both these mixtures made
sitisfactory composts when sufficient wster was added. The pamphlet ends with
a useful table giving the analysis for N. K. P of alarge number of commercial
materials, useful as manure. {C. N.)

A Study of the intlusnce of climate upon Nitrogen and Organic matter
content of the Seoil. ilans Jenny (Missouri Agric Expl. Stu. Rescorch Bull. No,
152). Difficulties envountered in the muintenance of Nitrogen and organic
watter in Missouri soils led to the study of climate as a possible {actor controll-
ing the nitrogen level in soils.  After suitable climate maps of the United States
had been constructed and a large number of nitrogen analysis correlated with
temperature and moisture, it was found that climate exerts a dominating
influence on the amount of total nitrogen in soils. With increasing temperature,
coil nitrogen and organic matter decrease, while with increasing moisture values
they increase. It is possible to construct an idexlized Nitrogen-climate-surface
for the soils of the Great Plains arca and the Prairie region. A causal relation-
ship between the Nitrogen-temperature relation on the one hand and soil
organic matter maintenance low corn yields in southern regions on the other
has bean suggested. (Author's Summury).

Experimcnts on Rationing of Silage to cows. Dave. C. N, and Singh, H,
(Agriculinre & Livastock in Imdic, 1932, vol. 2, pp,-13—22). Inorder to determin.
the relative merits of high and low silage feeding to cows in milk, the authors
have experimented with 22 freshly calved cows iScindhi and cross—hred), paired
inta two groups A and B, of which A was supplied with excess of Ragi silage and
B with less. both the groups being given in addition ragi straw (ad. lib)and a
concentrate mixture of wheat bran, grimhusk und groundnut cake in proportion
to the milk vield of the animats. The following conclusions avcarriy ed at:—(1).
An average animal could not consume more than about 30 1bs of fresh silage pir
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day (containing 26 % of dry matter). (2} The animails which were given less
silage consumed more straw, animals in both the groups A and B consuimmg :1b9ut
20 to 25 1bs. total dry matter per day, (3)- There was a slightly lower yield of rml'k
from the batch A fed with more silage (A: 17-21bs, B: 179 1bs. per day)o,‘ but thlS'
was set off by a slightly higher percentage ol fat (A; 4027%,B: 393 %) and of
protein, so that the net products obtained in both the cases were almost the same.
(4). The experiment shows that silage, which is expensive to make and fe_zed, r?n)r
be reduced to 17 Ibs. per head per day, without affecting the milk yield. (3) The
data show that Scindhi cows of average lLive weight, 650 1bs., consumed about 26
to 27 lbs. <ry matter, while crossbreds of average live weight 830 lbs. consumed
about the sime quantity oi dry matter (27-¢ tbhs) (6). Analyses of the Stu‘rch
equivalents of feeds consumed showed that for milk production about(l'g 1b. S. E.
per lb. milk was required, which is much below Kellner's standard (0'?.’3 b.S. E.
per 1b. of milk). This "difference is attributed to the under-estimation of t.he
starch equivalent values of Ragi straw and Silage, espacially after chaffing, which
prozess tends to appreciably increase the 8. E. values, (C. N2

Gleanings |

Protection of Beneficial Insects. While special laws for the protection
from wanton destruction of birds useful in agriculture exist in most countries of
the world, parasitic and predaceous insects which are equally, and often much
more, bengficial than birds remain unprotected. The muin reason, of course, was
that there was no need of such protection, butrecently an interesting situation
arose in Mauritius. A scoliid wasp, Tip%i5, was introduced into that island from
Barbados as a means of checking the beetle Phyfslus sniitii, one of the worst pests
of sugar-cane. Colonies v Tijis were successfully established in several places,
und the wasps began to spread, doing very useful work in the control of Phytolus.
The beneficial effect of wasps was soon appreciated by sugar planters, who became
very eager to sccure the parasites for their own plantations, Asa result, mass
capture of the wasp and even a regular trade in them developad to suchian extent
that the carefully elaborated plans for a gradual establishment and spread of th'e
parasitz were in danger of being overthrown. Inorder to prevent thisan ordi-
nance has just been issued by the Government of Mauritius providing for the pro-
tection of any insect declared to be beneficial, and forbidding anyone to kill,
injure, or molest any such inscct. The declaration of an insect as beneficial rests
with the Director of Agriculture, who is empowered to make surveys of private
linds in order to ascertain the presence and the quantity of beneficial insects
available for capture and distribution The ordinance cin be regarded asa
de jure recognition of biolozgical control of insect pests.— Naofrre,

Climate and Soil Physies. Dr. B. A. Keen. Assistint Director of the Roth-
amsted Experimental Station. d:livered the G, J. symons memorial lecture
befor  the Royal Meteorological Soziety on March 16, his subject being “Soil
I'hysics in Relation to Meteorology'. Dr Keen introduced his subject with
a description of the different soil types found in different clim:te zones. In soil
temperatures, the porous and moist nature of soil produces special effects, In
particular, the downward percolation of water appreciably reduces the loss of heat
from thesoil. A full account was given of recent investigitions at Rothamsted
on the movement and distribution of w ter in the soil. It was shown that such
movements ure rouch less, both in amaunt inl extont, than proviously supposedd
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Water which has reached a depth of about six feet in the average soil is not drawn
Lack to the surface again by evaporation. Many of the farmers’ and gardeners’
cultivation operations were at one time supposed to conserve this subsoil water
for use by plants, but the explanation has now to be sought for in other directions.
The lecture conciuded with a review of the development of cultivation implements,
from the rudimentary form of a pointed stick, which merely stirred the ground,
to the wide range of different types now in use. —Nature.

Land area for food.— ‘It tukes more than two acres of crops to produce food
for an Americin but it takes only one acre for a German, one-half un acre fora
Chinese and only one-fourth of an acre of land tofeed a Japanese, according to Dr.
O. E. Baker, Economist of the United States Department of Agriculture. Doctor
Baker points out that thesz differences in the acreage of crops needed to feed one
person are due principilly to differences in diet. However, twice a3 much land is
necessary to produce fond for a Chinese as for a Japanese, because crop yields
are much higher in Japan.’ (Scientific Amcricon, May 1932.)

Smell ofapples discouragessarouting of Potatoes.— Apples make the ideal
comp.nions for potatoesin storage, according to a report by Dr. O. H. Elmer
of the Kansas Agricultural Station, ina recent issue of Science. Dr, Elmer's
cxperiments revealed that potatoes stored with appies through the winter remuin
firmer and show less tendency to sprout than do potatoes stored alone. He attri-
hutes this to the volatile substances given of by apples, having apparently esta-
blished the fuct that potatoes will not sprout as long as they can “smelt” apples.
Apparently only ripe apples will do the trick, for Dr. Elmer’s experiments seem
to indicate that neither grecn apples nor rotten ones have aany discouraging efect
on the tubers; nor kave tiz other fruits that he tried, iacluding oranges and
bananas. (A. E. B. in Scientific Amertcan, May 1932).

Motes and Comments.

The Locust Problem: The problem of fighting locusts in
different parts of the world has been in existence ever since the days
of Paroha and still continues to engage our attention. Within the last
few years these creatures have. caused sz=rious and extensive damage
throughout the north temparate regions extending from North Africa
and Sudan on the one side to Turkestan and N. W. India on the other.
It is satisfactory to note that serious attempts are now being made by
different countries to check this constant menace. A locust confer-
ence was recently held in Rome2 which was attended by Italian, British
and French delezates These three nations have agreed to recognise
the Imvperial Institute of Entomology. London, as the international
centre for research on this subject and it was agreed that this institu-
tion will record all information available regarding locusts in North
African French possessions, Sudan, Italian East Africa, etc. The British
East African colonies and the Empire Marketing Board are firan-
cing the investigations which aim chiefly at studying locust conditions,
their breeding places, the courses of locust swarms and the routes of
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‘thexr various invasions. Two research officers have been engaged one '
in Uganda and the other in Sudan. This problem in North West India Sandal Spike and Lantana. At a conierence recently held
appears almost equally serious and the Imperial Councit of Agricultural - at Bangalore of Forest Officers and others interested in the investi-
Refsearch has very wisely taken up this problem. It is understood that gation of the notorious spiks disease of sandal it was reported that the
this work in the North West Frontier and Baluchistan is carried on in notorious * Lantana ‘weed plays an important role in the spreal of
co-operation with several workers in locust areas like Syria, Turkestan, sandal spike and that serious measures have to be adopted towards the
Per51fi and Egyptian borders. We are, however, of opinion that the control of this undesirable weed which has very widely overrun some
solution of such problems is not a very easy one or the work of a year of the hill districts of the West Coast and the Mysore uplaunds. Sug-
or two; such investigations demand the close attention of specialists sestions were also made as to whether the pest cannot be controlled
fmf four or five years before any satisfactory results can be achieved. v Dbiological methods as in the case of Prickly pear which is beiny
Itxs’, therefore, hoped that the Imperial Council of Agriculural Research very successfully exterminated by the introduction of the Cochineal
having started the work in right earnest, may not give it up at this insect. We are aware that some work has been done in the investi-
stage when it has only just started the investigations, however much sation of Lantana insects by Rao Saheb Y. Ramachandra Rao some
they may be influenced by short-sighted proposals for retrenchment. vears ago but as far as we can make out the economic aspect of the

Lantana problem stands where it stood before. It will certatuly be
worth while doing sometiping in this direction especially now that

Agricultural Graduates and their Prospects: Some dis-satis- . . X .

faction and heart burning w : some relation has boen pointed out between Lantana and Sandal spike.
¢ ¢ urning were created by an ambiguous Government . Tl ~ : : :

order issued s i ) T 4 : . The Gramaphone as a Teacher: Theore isagrowing circle
R ometime ago rezarding the prospects of agricultural . : i

graduates in the Mad ; : . o of men wio hiwve b2rua to suza2st the gramaphon? asq taacher f{ov

, 5 1ie Madras Agricultural Sorvice; some doubts were . . ) :

entertained as to whetl srad . music and science lessons, In the United States some of theschools have

ed as vhether graduates of the local Agricultural College ] 1 3 i : L

(B. Sc. Ags) were eligible f . A ; e started the use of gramaphone records to enliven sclence teaching to

\ . Ags) were eligible for appointments in the Scienc: branches and i e , 1ol : ¢ ;

in the Madras Avricultural Servics. It is gratifvinge t to 1 ( boys by bringing to the class rooms +he voices 0f some of ine most emi-

b & = 2 atitving vever R . o - .

that inarecent G. O N 5 ” N g ying to noie, DOwWever, nent men of Sclence. Such a cours? has also bzen sugpested for musie
arece . O. No. 632 of 2nd May, Government has been i Sels i 1ai

pleased to clear the doubt by lavi ; teaching in our houses for our bovs and ¢irls in the daily press by

1e doubt by laying down that B. Sc. Ags are elipible . ‘o - o : ¢ :
for all grades of : anfal N . e eminent moisiciins and avtists. Little hoys and girls of an impression-
a appointmentsin the Madras Agricultural Department 1 : SOnRS ; “ i
st able age pick up coaversatlons and music lessons through the  music

i

Reti . , _ . ‘ orinder * far more easily than from tedious tutors.
. etlrer‘n\,ntof Mr. Fletcher, the Imperial Entomologist: Mr.

T homa§ Bainbrige Fletcher, the Imparial Entomologist, Pusar: recently

left India on leave prior to retirement. Readers of our journal W(»um "EQCViC\V:"
1'eme.mber that Mr. Fletcher was the frst Government Entomologist - .
appmqted 1')}’ the Government of Madras in April, 1912, and his pionzér
work in th‘xs proviace is szen in his excellent work on Some South Indian
Insects which is still the bible of Fntomology students of S. India.

(Bansi wheat of the Bom ay eccan cad its Linprovement,
Part {. By B. Nasarctin. Dept, of Agri. Dombay Bull no. 166 of 1951
‘¢ about the imporiance of wheatasacrop in BDombuy,

The bulletin first de

its plave among the ot! cerealz, and parts of the province where it is cultivated

In 1914 ; Forr . . :
Prof. H hs{“ﬁ‘ift-ra??f(f,n;d tf) Pu.b_ﬁ' as Imperial Ento‘“O}O{ZlSt wlien Ple particular wheat dealt with in the builetin, Buansi, fsa hard white macaron
e L roy left Pusa and since then has been holdmg the post wheat mostiy used in the preparation of sweets. The outturn is just cnoush to
of Imperial Entomologist. Those who have seen Mr. Fletcher and his cneet the Taal demand, there being very little of export trade in it The wheot
) [t takes atout four months to

s growa under dry conditions asa vabi crop.
it i3 seidom manured.  During somne yeirs when t.o weather condi-
Grominis) aypears inoan epidemie Torm

wox‘*k \\'/111 bear testimor}y to the fact that he hasa real love and
erthusiasm for the subject and those who have had the fortune to

mature ¢

: : - Y tious are favouvrible blagk rust (Paeoiinis
X)O:}Il{eusrzi?lr 12)‘;’11‘3’3-? nev ex: f_(h{iet.tne encouragement and help he gave wnd the entire crop is said 1o be destroyed. Sinee tie yust apprars about e
1y ot this interesting science.  As a Systematic Entomologist ccond wodk of Famuary cultivators prefer carly vorietivs which wlunsas
:\l,\nfi :’iq}:C‘Z\l;lllSTt‘ on the group of Microlepidoptera he has few equals. the }'lrst or socu‘nd‘\\'cck' ()fv(.;)cu‘;‘zuz: L"()U]:J he ?;;n“\ cstc-:‘z l\)_\'st"nu L>s?'({«*ff Tan N
sh Mr. Fletchier many yearsof well earned rest and opportunities Pire maethiod of pollination in this whest is tion deseribed, 207 s
for further useful work. It is gratifying to note that M g v“ saac defects of this wieatis s uid to be tie production of motiied SFAEATE O\\‘
B. A., M. Sc., D, I. C, a Madrasce mla who w )y t 1 r: b. . I“\ﬁ"“‘. soil :1121} gtn‘.ufp‘n::ri«; mwndiniom \7‘ni'ch lowers the \\lIL'I'c' o{"t‘» s feAluce LUK‘\ M__(-- \
[nstitute is now in charge of the . .‘ﬂS a O}]C time 1.n out :Lb]g:. ‘I.‘::oug-,n the ﬂU[l.‘()f >tu‘t§s thut h cmcful‘ _u’....\?.x: § el e ‘:If)“_,k (){ \z
ge of the post of the [mperial Entomologist. weed this defuct could be overcome to some entent, thas zoce arty stated Bow : 8
tiis 1= to e done. v . G > i
- \ by ‘ i ”7 M 5‘70 }
Ly ' ‘ VS
-~ A
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The selection work to get higher yielding strains out of this variety is then
described. Strains have been evolved giving 15 to 207, more yield than the local
seed, bringing in a net extra profit of Rs. 10-12 per acre to the cultivators who have.
grown them. Dut the strains are however, not resistant to rust and are also late
in maturing. The method of yield trials described are rather too elementary.

We are afraid that the bulletin falls short ofa real scientific publication

and it is also not written in a sufficiently popular way to be useful to the laymen.
(K. R)

Banana Breeding at the Imperial College of Tropical Agri-
culture. By &. E. Checsman. Empire Marketing Board publication No. 47,
The report gives aun account of the progress of the author’s breeding work which
is directed towards evolving a new banana immune to Panama disease and yet
retaining the characters of hardiness and attractive appearance of Gros Michel
which have placed it in the forefront of commercial bananas. The bulletin gives
a complete history of the work done .at Trinidad since 1923 which consisted of
raising seedlings and testing them, a method analogous to that employed with
so much suceess in sugurcane.

Though the variety Gros Michel does notset sceds when pollinated with
other members of the genus Muss some seedlings were obtained by pollinating
it with 3. musloccinsis.  Some of these are said to resemble Gros Michel and one
seedling, I. C. I. is found to be resistant to panama discase, Attempts made to
back cross this seedling to Gras Michel to get plants more like Gros Michel than
the F1 hybrids and at the same time ratain the disease resistance, have proved
useless. The close resemblance of the hybrid to Gros Michel, the female parent
has been found to be due to the doubling of the chromosome. According to the
author there is greater scope in the first generation cross by other seeded types
and a collection of possible male parents is being made with this end in view.
About half the number of varicties in the collections have shown themselves
capable of producing seed. Some of these are said to have good commercial
qualities and progenies arc being raised from themy for study. The low germin-
ation percentage and a proportion of dwarf and weakly plants among those that
do germinate makes progress sfow. ‘

The absence of 2 definite nomenclature and classification of the banana
varieties existing in different parts of the world and varieties having different
local names in different parts obviously complicates the work of the breeder.
A good eollection of varieties bave been gathered at Trinidad from several
parts of the tropics, Identity of the differeut varieties is done with great care
by observing morphological difierences, by checking chromosome numbers, and
by comparing fruit bunches under storage couditions. Observations are also
taken on seed production, on pollination, pollen fertility etc. This work hecomes
particularly important in as much as bananas are specially difficult to study {rom
anything but living materinl. The collection and survey of types is carefully
done by first growing the material in Kew in special quarantine green houses lest
any new disease wmay be introduced with the suckers. This risk is, however,
absent in the introduction of secded types because aof the absence of any seed
borne disease.

The bulletin contains plenty of useful information for anvone who may be
, starting breeding work in bananas. (K. R

Another useful bulletin for a banana breeder (United Fruit Company, Boston,
Mass., Research bull. 23, abstracted in Horticultural Abstracts, Vol 1l No. 1, 87)
deals about the laboratory and field studies of the pollen from some varieties of
Musa. The studies relate to the variations in pollen material in different varieties
af bananas carried out to ascertain the more promising varieties for breeding
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work. It has been shown that while the pollenof certxin varieties show good
germination there are o'hers, where the pollen do not germinate muking them
unsuitable for breeding purposes. The whole technique including the different
mediums 1 sed in the study, the d- {ferent variations adopted in the mediums and
the reactions of the pollen to such variations are all discussed in the bulletin.
The pollen from about 97 different varieties have been cxamined and divided into
4 groups based on their physical characteristics and the germination percentage
on artificial cultures. Of these {four, one group with dry clean uniform pollen,
germination 20-937, and having no pre-germinition in the anthers includes the
majority of the secded varieties. Another group baving germination under
1%, characterised by having moderately scarce or even no pollen, a he:vy matrix,
and pre-germination within the anthers rare to frequent, includes the majority of
the edible varicties. (K. R))
Yet anothe_r bulletin equally interesting to the banana breeder (United Fruit
Compuny, Boston, Mass:, Resexrch bull, 22, abstracted in Horticultural Abstracts
Vol 11 No. 1, 86) deals about the natura of sword and water suckers in the bananas.
The point that the sword suckers make better propagating material than water
suckers long known to the planter was vnder investi ation. The examination of
the water suckers has revealed that the slender offset connecting them to the
parent plant has been injured in some way usually by insect or fungal attack.
Experiments conducted to test the view that the production of sword or water
leaves was a matter of correlation between the su ker and the mother plant have
proved that the production of sword sucker is due to thesuppression of the growth
of the sucker by the parent plant of which it is only 4 branch. The purpose of the
delayed leaf development of the sword sucker is to providz a support for the
leaves when they eventually develop which will lift them well above the ground
and enable them to spread their lamina and to obtain better il'umination. (K. R,j

College Mews & Mlotes.

Admissicn of Stuients to the College. The same committes as in last yvear
consisting of, the Director of Agricuiture, the Principal, and three Non-Ofiicials,
Dewan Bahadur C. S. Ratnasabapathy Mudaliar, Dewan Bahadur M. Ramachandra
Rao and Khan Bahadur Khlifulla Sahib, met and interviewed the candidatesat
three centres, Tamaltkota, Madras and Coimbatore. The final list of students
selected is not yet ready but wehear that the number of students sceking admisa-
ion to the College has fallen this year due in all probability to Government's
decision to charge tution and lodging fees, apart from the question of unemploy-
ment facing the graduates of the college.

With the reopening of the college on 15th June for elasses il and 11, the maidan
is once again busy with the games activities. The college hadlost among the
students who had passed out during the year some good all round sportsmen and
we do hope there will be some useful additions to the list of men proficient in
games and sports among those who are to joinin the fiest vear.

We understand that W, C. Thirumal Rao, student I{ year failed in Engincering
of B. Sc. {Ag.) Examinations Part [, this year and not in Chemistry, as reported
in the May issue. We regret the error.

Send-off. There wasa pleasant function on the 15th got up by the old boys,
friends and admirers of Rao Sahib T. V. Rajagopalachariar to bid him farewell on
the eve of his retirement {from the Department. We are glad Mr. Achaviar is
settling permanently at the Rathnasabapathipuram Extensions, close to thecollege
estate, In his retirement we shall be missing a very popular personality and we
wish him long life to enjov his well carned rest.
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Visiters. Among the visitors to the college during the month may be
mentioned the Director of Agriculture, the thrce non oflficials of the students’
selection committee, Sir. T. Vijayaraghavachariar, Vice President, Imperial Coun-
cilof Agricultural Research, L. W. 1life, Manager, Lam Rural School, Guntur, H.H.
Moyer, Manager, Bhimavaram HighSchool, West Godavari, Lt. Col. King, Dir-
ector, King's Institute, Guindy, and the Rajah of Munagala with two of his sons.

Wicather Meview (may, 1932)
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N.B. " Meteorslogical Stations of the Agricultural Dapartment.
Monssen Forecast. VPorcesst of the monsoon rainfell for 1932:  The known

frctors give conflicting indic tions this vesr, and all that can be said is that th
monszaon rainfall is not Hkely to brless than 87 p.r cent. of the average in the
Peninsula, 86 por centy in North-West Indiz and 95 per cent. in North-East Indi:
B W
General weather conditions. The w.ather at the beginning of the month
was fine and dry with pronounced hot weather conditions over the Decean and »
few scartered thunder storms over the rost of the aretw. About the middicof tiv
month unsettled conditions sot in over the souts of the peninsuly and thunder
storm rain hecame general over the sonth. Gn the 17th weather heemee unseitiod
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in the south-east Arabian sea, and a temporary advance of the monsvon occurred
on the Malabar coast accompanied by heavy rainand rough weather. A depression
formed here but failed to developz and persisted till the 24th causing general rain
oir west coast and a strong monsoon in the peninsula. An advance of the monsoon
also occurred in the Bay about the 20th, and the unsettled weather developed into
a storm centred about 170 N and 870 E on the 23rd. This storm moved North-
eastwards and crossed the coastat Sagour Island on the 24th as a storm of great
saverity and passing inland into Bengal weakened rapidly. It influenced the
weather over the reporting area to a small extent, and s.me rain was reported on
the Circars coast, The monsoon on the west coast began to recede on the 26th
and more normal conditions set in thereafter over the south of the peninsula.

The month’s rainfall was above normal outside the Circars and Deccan, the
excess being most marked on the west coast. Somie heavy falls of rain were re-
ported, the chief being: Trichinopoly 60" (13th) Calicut 66”7, Cochin 63", Mer-
cara 5°5” (19th), Calicut 5-4” and Kasaragode 76" (20th), Calicut 106" (24th) and
Pattambi 52" Temperature was high in the Deccan area for the greater part of the
month and on the Narth Madras coast at the end of the month, Cuddapah re-
ported a maximum of 110o F on the 5th. Temperature was below normal over
the south and Malabar during the second half of the month in consequence of the
unusual rainfall.

Weather Report for the Research Institute Observatory :
Report No, 5:32. )

Absolute Maximum in shade 9920
Absolute Minimum in shade 6850
Mean maximum in shade - w9090

Acan minimum in shade 7300
Total Rainfall in month 6o8”

Mean Rainfall for May 216°
Departure from normal 392
Number of Rainy Days 10
Heaviest fall in 24 hrs. 193"

Mean Daily wind velocity 22 M. P
Mean 8 hrs. wind velocity 20M. P.H
Mear: Humidity at 8 hrs. 7738

Totai hours of bright sunshine 21001
Mean daily hours ef bright sunshine 6°8-

General weather conditions: Weather was normal of the hot weather for
the first week of the month, with high temperatures and dry weather. Unstable
conditions set in about the 13th of the month with a falling barometer and fre-
quent occurrence of lightning. DBetween the 14th and the end of the month rain-
fall was frequent and sometimes heavy. Severc local storms gave heavy rain on
the 15th, 16th and 17th and conditions were typical of those before the onset of
the monsoon on the west coast. The total rainfall was 6'08 inches distributed
over 10 rainy days and was 392" above the average. This month was one of the
wettest on record for the time of the year the month of May 1918 having had 6297,

Temperature was low for the second half of the month owing to cloudy skies
and showery weather. - -
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Departmental Notifications.

I Circle: N V. Kondala Rao AL A D 2ajalimund
3 months on m. c. from 13—5—22. N. Rama D=
davs from 11—5—32. Il Circle: . Suryanaravana, AA DL ap.
date of relief. K. V. Seshagiri Rao, AL AL D., 1. a. p. for 15 davs
V. S, Varadarajan, A. D, 1. a. p. 3 davs from 4532, N1 Circle:
Iyengar, Mycolozical Demonstrator, Tadpatri extensionof L a

continuation of 4 months leave already granted. IV Circla : P, S Venkatasubwn
manian posted as A. D., Tindivanam. S. Ramachandran 1o p. for a month {rom
25—3—32. P J;mamr.xma Avyar, A. D, Lo p on mec for 215 months from

14—5—32. M. Narayana Ayyar, A, D, Tindivanam L a. p.on m, c. for 4 months
from 2%—35--32. C.S.Krishzaswami Ayyar. F. M, Palur. L. a. p. from 23—5—32 to
4—6——37 Shairy Siva Rao, A, D, Madanapalli Loa. p. {or 22 days from 11—6—32
C. Annamalai A. D, Palimaner to Lo inadditional chavee of Madinapatti. V Cirde

7. Krichnaswami, Asst. Adaturai. L a. p, for 27 days from 4632, Vi Circle: .
Shﬂnmukhnsundamm posted to work in the Agricultural Motor Van in the
Madura Division. S. V. Ramachandran will remain in the Tinnevelly Division
during Jnne and July 1932. "G. Venkatakrishnan, A, D. under tr aining, postod to
Melur as A. I, und A. Rama Dass to Coimbatore, e Assistant Cotton Scetion.
VIl Circle: ©C. Raman Moosad, F. M., A. R. S, Taliparamba. transierred s AL
D., Ponnani, E. Achuthan Nair, transferred to Taliparamba. M. Damodara
Prabhu, F. M., Taliparamba, L. «. p. for 14 days from 4—6—32Zor date of relief.
P. S.°S Office: C. V. Sankaranaravany Ayvar, Sub Asst, 1. a p. for one
month from 16—5—32. G. A. C.'S Qffice: C. V. Romaswami Iyer, Asst. 1. a. p.
from 13—6—32 to 21—7—32 K. Veerabadhra Rao, Asst. 1. a. p. for 13 days from
25—5-32. B.S. Narasimha Ayyar. Asst. 1. a.p. for one month from 6—-6--32.
Curator's Section: S. Madhava Rao, on return from leave posted as I M, to Nu
sery, Govt, Botanical Gardens, Qoty. and . Guvindakutty Kurap to Burliar 'md
Kal'ar Gardens. D. A’S Orders: T. Narayana Rao, Asst., M. S. 'S section trans-
ferred to A. R, S., Guntur from 1—9—32. R, Krishnamurti, Asst. in Cotton to
A. R. S., Guntur from 1—8--32. S. Mayvandi Pillai, Asst., Cotton Section to
A. R. 8., Koilpatti. M. Venkobi Rao Asst,, A R. S, Koilpatti to Hagari. Dr.
C, J. George, Entomoleay Section, on other duty as Offg.  Personal Asst. o the
Director of Fisheries, Madras, 1. on h. p. for & months and 12 days from 11-6--32
and extraordinary leave without allowance in continuation. P. Satyanarayana
Asst. in Chemistry, 1. a. p. for 1 month and 14 days from 26—5-32. 3. Raji-
rathanam Chetty whose offe. uppnintment will terminate on 25--5—32 will con.
tinue to officiate vice P. Satyanarayana. N. K. Thomas. Offg, Asst, DPaddy
Soction, transferred to Central Farmas F. M. M. Subbayya Pillai, Oifg Upper
Subordinate, Agrl. Section to Science Section to officiate as Asst.  in Paddy anil
continue work at Aduturai. C. Rangaswami Ivengar aud K. E. Viswam Iyer who

were reverted to lower subordinate grade on 3)—11--31 are agiin restored to
their original appointments, viz.,, Upper Divisioa V Grade and Lower Division
IV Grade respectively from 1-—8—31. R. Anantapadmanabhan, Probation:r,
Upper anxxon V Grade, who wasshown againsta permanent vacancy will be
considered to have ofiiiciated for C. Rangaswami Iyengar. A. Muhammad Al
Probationer, whose offg. appointment terminated on 22—3--32is appointed to
officiate as Upper Subordinate, Agrl. Scction, V Grade, vice M. Narayana
Avyar on leave.
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The Indian Veterinary Journal.
(The Official Organ of the All-India Veterinary Association)

This journal is the only English Veterinary Journal of its
kind in India devoted to the cause of Veterinary Practice, contain-
ing standard articles on all branches of clinical veterinary medi-
cine, surgery and kindred subjects. It also contains a review of
current Veterinary Literature, and is valuable alike to veterina-
rians and Agriculturists.

AN EXCELLENT MEDIUM FOR ADVERTISEMENT
| Rates of S;lbscriptio1l :
To members of the profession and students Rs. 4 per year.
To non-members and others Rs. 8 per year.
For ratss of advertisement and other particulars, apply to :—
THE EDITOR,
26, Wallaja Road, Mount Road P. O, MADRAS

NOTE!

Green Manure and maintain soil fertility. Green Manuring
is True Economy. It pays handsomely the cost and expenses
involved. '

Ground covers prevent soil erosion, preserve humidity and
cut down cost of weeding.

Shade and Wind-belt Trees attract clouds resulting in rain,
yield timber for fuel and factory purposes, give sufficient shade
and Help the economical preservation of Estates.

In these days of depression, Rubber, Cocoanut and Tea
Planters will do well to consult us for all their requirements in
seeds of Green Manures, Ground Covers, Shade Trees and the
like. '

The Ceylon Estates Company,
o " KALUTARA SOUTH, CEYLON

When answeriag our adverlisers, please mention * The Madras Agricaltural Journal.’

—

BANTAMS

Japanese, Frizzles, Polish, Black

Pekin, Partridge Wyandottes

LARGE FOWLS
Frizzles, Polish, Utility Rhodes,
Leghorns & Wyandottes

1930 Wins include : 31 Firsts, 34 Seconds, 50 Thirds ut 16 Shows under 19 different
Judees, besides a host of Cups and Specials. Japanmese.— In 22 c¢lasses at Dairy.
Palace. Club Show, Burmingham and Utiecht, 18 firsts were won and all *Cups and
Specials offercd at the Club Show.  Pelish.— Firsts at Dairy, Palace, Club Show,
cte., besides numerous Cups and Specials. Frizzles —Firstsat Dairy, Burmingham,
Palace, Utrecht, cte. Partridge Wyandsttes.— First and M:dal, Utreeht, ete.
Black Pekins, Gold Sehrights, Modern Game ete., many prizes.
=T EXPORT A SPECIALITY
A large number of Bantams and large fowls exported to U. S. A.,
Canada, Australia, Yugo Slavia, Egypt, India, the Continent,
ete, in 1930, Gratifving Testimonials received.
Major G, T, WITLILIAWMS,
TREDREA, PERRANWELL, CORNWALIL, ENGLAND

When answering our advertisers. please m ntion *“ The Madras Agricaltural Journal.”
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FOR SALE
Three new booklets on
‘Cattle Breeding’ ‘ Fodder Crops’

and ‘ Dairy Cattle’
BY
RaJaH K. J. V. NAIDU.

Zamindar of Kangundi,

Kuppam Fost, Chittur District.

Very useful for an amateur student or a practical farmer.—
Price Rs. as. ps.

1. Cattle Breeding in Indja 0—4—0
2. Fodder Crops in India 0—5~—0
3. Dairy Cattle in India 0—4~—0

Intending Purchasers may apply to the author, with Postage
stamps worth the above prices which includ: Postage ordinary
and those desirous of the hooks being sent per 1eﬁ15te ed post
should send stamps extra for registration.

Concession rates for wholesale dealers or those purchasing /
25 and above at a time. - No V. P. P. System.

Copyright given free on application for publishers o

undertaking to translate in any vernacular. l{

The Ramasastrulu--Munagala Prize 1932.

1. The Prize will be awarded in September 1932,

2. The Prize wil be in the form of a Medal and will be awar-
ded to the member of the Union who submits the best account of
original research or enquirv, carried out bv him on anv agricul-
tural subject.

3. The subject matter shall not exceed in length twelve
. foolseap pages, typewritten on one side.

1. Intending competitors should notify the Secretary of the
Madras Ag:ucultural Students’ Union rot later than the 15th July
the subject of the paper which they propose to submit and the
paper should be sent in so as to reach the Sacretary, Madras Agri-
cultural Students’ Union not later than the 15th August 1932
with a covering letter showing full name and address of the sender.
The author’s name should not be shown on the paper but should
be entered under a nom de pluane.

5. Four tvpe- ertt"n copies of the essay should he sent in.

6. The name of the succzssful competitor will he announced
in September and the prize awarded at the time of the next
Conference.

7. Papers submitted will become the property of the Union
and the Union reserves to 1t:,'>1* the right of publishing all or any
of the papers.

8. All references in the paper to publhhcd books, reports or
papers by other workers must be acknowledged.

Any further particulars may be obtained from the Sevietary, Madras
Agricultural Students’ Unjon, Lawley Road P. O., Coimbatore.

When answering our zdvertisers, please wentian *The Madzas Agricultural Jourmal’

“Alfa Delivery Cyc»le,*

(Lmdmp Capac:ty 350 1bs.)

‘A SOLUTION
TO YOUR

DELIVERY PROBLEM

For full particularsvplea'se appty to,us :

Eeéwai*d K@venter lemed
DAIRY FARM P. O.,
ALIGARH

When answerius  sar Adverlisers, plesse meation *“The Nadras Agricaftural Journal™.



DEPENDABuJTV

All that you demand in a "
Perfect Toilet Soap

can be had in

MYSORE SANDAL SOA"

We glve you our Assurance.

AVAI‘LABLE EVERY WHERE

L ——r— . .

GOVERNMENT SOAP

~ FACTORY,
BA\TGALORE

'ﬁ'&cn aummg our :dvextxsers p!eau mn!.on *THE fMDRAS AGRICULTURAL JOURNAL

detoz' :Dr TV, Ramaknshna Ayyar
Prmted at The qchohr Prews Palghat.

SADETG YUewEETILS KT®SID,

ST YN, QFarevear-600 008,

DU NG Bsir,
Cr. ool @ L1, eTevw &
@pBQu |- Hrbiu WPRRW | Brniu
Brer, Brer. Breir. Brar.
(1) (2) (1) 2 _
K‘/"\
./
yd

8.Fs 259A-6—1,00,000—30-1-84.
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