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The Ripening of the SEugar-cane.
EBEY
5. KASINATHA IYER, B. A.

I request permission to place belore you this short paper
gntitled #*The Ripsaing of the Svgarcane:”” At the ouotset let me
prieflace my paper with the remark that nothing of the nature of
completeness i claimed.  No paper bearing on Agricultuse can be
complets without the full collaboration of pure Apgriculturists
I had no doubt had occasion to discuss this with a few eminent
Agricnlturists informally and [ am glad to record that the criticisms
so obfain.d have been very fruitful by way of throwlng aew light on
certain of our experiences, Tt iz with the idea of discussing with a
vatied audience that this Conference is composed of that T pat
forward this paper hafore you.

In a paper read before the Secience Congress at Bombay; an
pttempt wins made to study the lifs of the cane at various stages of
its growth, It was showan therein that it was pozsible to examine tha
gupar contenta of the wvarious parts of the eane withont actually
cutting it and when sulijected to snch an examination it was Found
that the cans cxhibited a characteristie ehanye in itz sugar contents
from the bottom to the top as the cane ripened, If the sugar contents
of the wvaricus internodes are plotted against the number of the
internode couating from the battom, the eorve so obtained slopes
down at the early stapges of the life of the cane and tends to become
horizontal as it becomes ripe. The main theme of the paper referred
to was to stuly the cheniistry of the earbo-hydrate metabolism of
the cane and it is only as a side-issue that this problem of ripeness
suggested itzelf. It, however, seemed full of possibilities and was
therefore pursued with greater concentration than at first. The
results of the last two years are herein presented ina short form.

Before entering the sunbject proper, it is essential to dizcuss
the methods now obtaining for determining the ripeness of the cans.
The vsual method s what may be called the so-eficient of purily
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méthad, Driefly sublined the method consists in fAnding out the
purity of the jufceof ths cane at abiont the time of j1s ripening
petiol and whan 1he vilae o ablninad reaches a certain limit, which
is diFerent for differenl varisties, the cane s declared to be tipe.
ITat thizs method is not satisfactery is admitted.  Many of you wha
have been at the farms might koow the compatatively little impor-
tnmee attached to cane analysls as compared with certain batanical
characters that point to its ripennss such as profuse tilleting, the clos-
ing up of the head of the eane etc. For the sume variety the purity
varies (fom piace to place and from season to seasan, Differences
of 5 t4 1o'per cent are very oomimnoa between onn place and another,
1n this coaneetion a Few disctepancies met with in the course of our
investication might he mantioned. Cartain late shoots have given

a co-efficient as hich as certain gthers of the same wvaristy and
plot which were two months older. 1t must however be admitted that
thiz mg':hnfl v meadifed mi;ThT_ cerve as a hetter index. TFor the sama
variety and seasan the parity migit be determined at various inter-
vals during its ripening period and when the value is at the maxi-
mnm the cane may be said to be ripe. Thete Is one weak point
ahont tins methol, namely, that it is not handy. Further, we do not
Ietiow when the value of the eo-offizient witl be at lts maximum and
it ey thaselate be pececeary to allow the enne to stand on the
field long after (t has become ripe with all the attendant draw-hacks,

Apother method b= that pat farward by Migake Ishida of the
Tarmosa Asricolteral Dxperiment Station.  The writer has proposed
a new criterion which he ealls the meisrdy meeficfent,  Tristhe
ratio of glucose ta sucrose multiplied by onghundred. It is elaimed
that the ripeness of the eune iz indicated by a large and sudden
increase in the ratio. We are not in possession of sutlicient details
to dispose of this melbod Rnally. But judging from the fhigures
guoted by tha writer himself thoreare during one Full.cyclz of the
1fe af the cane more thin one period whon the tatio shows a sodden
incrense.  Fuarihar, the weiter himsalf admits that the ratio s dapen-
dent For s valus on faclors like the soll; the glimate, the wariely
i,
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Wa have spen thal the co-efficient of purity i=a varfable gnanti-
ty and therefora nol a reliable guide for determining whether the
cave is ripe or not. It is natural that it should depend so much, as
it does, on the delicate balance of sucrose on the one hand apd the
ather soluble snbstances of the cane juice on the other, such ns
glacose, gums, salis, ete. In its place we have to search for a fac-
tor which can be expacted to be more independent of the internal
balance and ecanomy of the cane:

At the beginning I referred toa oaper wherein it was shown
how, &8 a cané ripens, there 18 a kind of lavelling tendency nmong
the varions interncdss in the matter of their total sugar contents.
To put it in ather words, when the cane is anrips the top internodes
contain much less suzar than the bottom ones, and slowly increase
their sugzar content until at the time of ripening they containas
much as the bottom ones. Puatting the above in strictly mathe-
matical languase, the ratio of the sugar contents of the botlem and
the top internodes approaches unity at the time of tipening, Con-
versely when the ratio is uaity the cane is ripe.

Warl done during tha vears 1921 and 1922 with accurats infor.
mation regarding the age of the canes analvsed has confirmed  the
conclusions arrived at.  Bot what is more important than a mere
confirmation of the old rasulis s the incidental proof of its indepen-
dence of elimatic conlitions, Waork carried out during four seasons
shows 4 remarkable consistency inthe genaral nature of the curves
on which this mathad is based considering the fact that we are deal-
ing here with a living organism, [t appears as though- the effect of
different climatic conditions, while itis widely different between
gane and cane, seems 1o be practically of the same inlensity among
the various parts of the same cane. The ratio therefore is based on
a property of ths cane which we can fairly claim to be independent
of weather conditions. Tha purity co-efficient is the ratio of two
large summations whose corresponding quantities have a varying
relation between one annther. Thiz might give ample =cope for
probable error to creep in.  On the other hand the ratio that is now
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praposed hag as itz hasic principle a meneral property of the sagar-
cane at the time of its ripaness which is independent of extarnal
conditions. Our eriterion then to judge waether n cane is ripe or
not is to find ot if tha ratio of the sugad contents of the top and
bottom internodes is unity or not.  Such a test might be applied
with ease to cingle canes, huf, when the qusstion of judging a crop
comes in, the application of the test is nol quite as easy.

A striking feature of the curves of ripe canes is their relative
fiatnass as distinguished from the definitely steep ones of unripe canes.
This emboldened we to presume that if a cané be divided into two
halves and croshad the two juices thus obtainal will contain almost
the same percentage of sugar n the case of a ripe cane, Il was thete-
fore thought that if a sufficient number of canss were cut inlo twe
halves and crushed separately the sugar contents (brix) of the two
juices wouid be almost the same if the crop was ripe.

(i these lines some work was done al the beginoing of this year
at Samalkot and Anaicapaile which goes ta jostify our assumption. In
the tabies below are given the results obtiuned.

Table Ne. L

: | Jaggery vield

Name of thfe Brix, Tep. %ercentaﬂﬁ on
ety ) R ==l =S iph

varielys \analysis. Bottom, Tuop. |Bottom, w‘;:i"n; of
Purple |

Mauritiug |26-r2a-'22 1303 | 1442 | o©'g2 78
i 21-1-"23 1bgz | 1389 | o494 8
J-z-47. [z8-12-'22) 1486 [713s52) o'gL | 73
wo | 27-1-'23) 15°83 [15'23| o'gh | B2

By the kind permission of the Deputy Director of Agriculture,,
1 Circle, a small plot containing a single variety was placed at our
disposal. It was divided into portions and each portion was analysed
al mtervals of @ month on the lines indicared above. [t will be found
from the above table that the ratio definitely rises lowards unity
with correspending increase in the jaggery yield.
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Table No. II.

Variety, | Brix. Top. ] EEF_i.';f}’ Aversgs
Bottom| Top. | Bottom . e

B-34-12 1961 | 19'48 | o0'go 1176 1180
B-1529 2227 |22'38| IDoo 1208 12 8o
B-z08 22'g5 | 20D ! 09y 1254 1260
=247 1805 |1h'78| ogo g'5yn 1100
avia Hebbal| 1980 | 1885| o'gs T0'75 1100

It will ba found from the above table that where the ratio is close
to unity the yield of jaggery has come up to the general average and
that where the ratio is so low as 0.9 as in |-247 the yield of jaggery is
oaly g.5 per cent as against a general average for 12 years of
11 per cent.

Further expeniments ara in progress of which it is not possible to
make any remarks at  present.  Before closing the paper it is
necessary to say a word or two about the applications of this
method. More than anywhere else, this method iz of value in
manarial and varvietal sxperiments where a knowledge of the exact
period of ripeness is essential to give comparable resuits. Two
cane ficlds manured noe with phosphate and the other with nitrogen
are not likely to be ready for harvest at about the same time, The
one may promote an aboormal vegetative growih and delay the ripe-
ning. [l two such fislds are cut at ths same time the results are not
comparable. In such instances the method I have suggested might

cume  guite handy,

As stated at the beginning nothing of the nature of completeness
is claimed for the paper and | should be giad if it would bring abwoat
a full erop of discussicn which can help me on to further fruitful re-
gearches on this side of the question. In conclusion 1 have to thank
the Government Sugar Cane Expert for affording meall facilities at
bis station, I have also to express my thaoks to Dr. R. V. Norris
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Tor his kind advice and encouragement and to M. R, Ry. I, Viswa-
path Guaru for the guidance he gave me.

Discussion.

Mr. £. Raghavachars —observed that the sabject discossed in tha
paper was of great practical importance for Agricullurists. (Generally
fialds of cana are planted at ooo time bot the time of their ripoening io
mozt cases varies and again, the eotbing of the cane boimg a-slow pro-
cass, their barvest paturally covers a loug timie,  He wished 1o know
if it would De pozsible for the chemist to retard or accelsrate the
ripening.

fae Salid T. 5. Vewkatavaman—obsarved that the curation of the
period of ripeming was a vanetal character; some ripooed early, whils
others kept on without ripening for o longer time, He believed that
Mr. Raghavachari’s guestion was more the problems of a Botanist
than of the Chemist.

Rao Sakih M. B, Ramaswams Sivan —congrotulated Mr. Kasinathao
on his paper which he saul was hkely tomake a lond-mark in oor
konowledge ol the subject under discussion, Heebserved that the
effect of allowing cane 1o remalg afler marorily was to inducs inversion,
which wus detrimantal to the sugar manufactorer, but as far as jaggery
making was concerned, il did not very much matter.

Mz, Govimda Fadave—said that under West Coast conditions, the
time of ripening was of importance, THeadded that manunog bad the
effect of retarding the time of ripening.

Mr. Rajagopal Naypudu-—stiated that methods of cultivation had &
great deal to do with theinipening of canes.  He was of opivon that
Sugarcape refpuired atrunon from the begmming and  recominended
pianting cane at 3 o 4 fest aport and at 13 fget m the sume hoe,  He
enfarged on the impuortancs of deep culuvation and wanuring.  He
remarked that manuoioy should bave been done before Lhe uml_iu,c. ap-
peared, otherwise Jealy mrowth would result, He also observed that
removing the leaves had the effect of hasteniog ripening.
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