https://doi.org/10.29321/MAJ.10.A04588

Pith Development Studies in Sugarcane.
By R. VASUDEVA RAO, L. Ag., Assoc, L A, R. L.

and
C. EKAMBARAM, B.Sc. (Ag), Assoc, .D. L
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-1, - Introduction. There is a general impression among the ryots that
canes, when kept longer in the field after malurité, develop large amounts
of pith with resultant loss in tonnage. A study was therefore undertaken to
{ind out when pith begins to form, whethér there is any increase in the
same with the age of the crop, and whether it is influenced by environ-
mental conditions like manuring or irrigation.

%, Material and Metheds, At the. Agricultural Research Station,
Gudiyattam our late maturing varieties, viz Co. 331, Co. 349, Co, 411
and Co. 419 were taken up for study. Development of pith in these canes
was examined once a month from Oclober till their harvest in April - May
in 1940-41 and 1942-43, and in Octcber and April only in 1941-42,
Ten canes were taken for each observalion. The intensity of pith in each
cane was recorded on the following lines -

The densities of internodes situsted at the middle and in the top quarter
of the cane were recorded by determining their weighl and veolume, as per
the technigue described by Venkataraman and Ekambaram (1941)." But
always the entire length of the cane was split into two halves vertically,
and the pith observed in each internode was recorded. In recording pith
in each internode (by visual estimation), the inlensity of pith observed was
expresssed as a fraction of its diameter, as say %, %, ¥, %, or § diameter pith
or full of pith. The number of internodes of pith under different denomina-
tions of pith detasiled above were noted, and finally &ll of them were reduced
to one single denomination and expressed in terms of number of interncdes

“as full of pith. For example supposing a cane of 20 internodes contained
2 internodes full of pith, 4 internodes with { diameler pith, 3 inlern:ades
with £ diameler pith, 2 interncdes with § diameter pith, 3 interncdes with
¥ diameter pith, and 4 internodes with .} dismeler pith, the total pith in
the cane would be eguivalent to 244 X§+3Xi+i%24+§x3+4x1=10
internodes- full of- pith, and this expressed as a fraction of its total number
of interncdes would give a measure of the'intensily of pith.

Arrowed and unarrowed canes were sludied separaiely.

In order to find out if restricted manuring and irrization had any effect
‘on pith {ormalion, canes grown under normal ‘end reslricted conditions of
manuring and irrigalion were also examined seperately.

The results obtained during the last three years lor each variely are
consolidaled in tables I and 1, in order to save space.

3. Results anﬂﬂisuuasiqn. In fable 1, the average inlensity of pith
monthly from Cctober to April is recorded separalely {or mirowed, ond
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unarrowed canes. Hems 1109 relale to the pith as actually observed,
when the cane is split open verlically.” For example in '.E'nvgt_'liher -an
arrowed cane of Co. 331 conisined. 18inferncdes of which about 2 (2°2)
inlernodes were fully pithy, one to two interncdes (1'5) contained § dia-
meter pith, one to two inlernodes [1"}'} contained half dismeler pith, and
one {o lwo inierncdeu (1'6) contained + dlameler pith, and two internodes
contained # diameter pith. Item 7 gives the total pith expresged in terms
of number of internodes full of pith, and item 9 gives the pmpm"ﬁnn c-f cane
{ull of pith, Ilems 10 and 11 give the densilles of inlerriode at + ‘and 4 of
the length of the cane from the top.

In this conneclion, it may be menticned that density - figures gave only
a measure of the pithiness of the particular Internc:ﬂ_e taken for sludy. As
'pith was not confined lo a particular internode, but distribuled ‘over a
number of internodes, density determination 5f a single internede did not
give a general index of the pithiness of the cane as 'a whole. . Hence for
purposes of comparative study the pith observed in every inlerncde of the
cane and expressed in terms of number of internodes as detailed above,
gsve a reliable measure of pith.

(i) Pith development in relation io arrowing, varietiee and age.

Pith was found in small quantities even in immatire cenes, six lo seven
months old, but any variety deve]op&d a large amount of pith on arrowing
by Octeber—November. For example in' Co. 331 ftable ), 0°46th part
of arrowed cane was fully pithy, while in unarrowed cane, on!y 0 19th
part was full of pith, Similarly, pith in arrowed cang of'Co, 349 amounted
to 0'48th part of the cane, while in unarrowed canes, il was only G'20 to
0'27th part of the cane.  In Co. 411 and Co. 419 arrowed canes contained
pith in about 0°15 and 0'29th part of the cane réspectively, while in un-
arrowed canes, it was almost negligible. Pith in arrowed canes was mostly
confined to the top half of the cane. Iiisthus evident that céanes on
arrowing develop pith amounting to nearly half the cane in some varieties,
while unarrowed cane develops only-glight or no pith at all.

" Intensity of pith also varied greatly with varieties, - A perusal of the
table will -clearly show that pith was meximum in Co. 349, followed by
Co. 331. Co. 411 contained: the least amcunt of pith. Besidem the nature
of pith in Co. 411 was also different from that in other varieties, It con-
sisted mostly of & ¢central hollow core with white fistular strands, whereas
in Co. 331 or Co 349, it was a compact mass exlending from a small
ceniral core to the periphery of the internode. :

The study of the course of development of pith every month from
Oclober to April threw inleresting light ‘on the "influence of age on pith
development. Co. 331 arrowed canes contained large amount of pith even
by December, and it was more or less the same up to March. Only in April
there was a little [urther increase. In unarrowed ‘canes, there was a slight
increase in pith during April. - In Co. 349 (table I) D'SQI_H part of
arrowed canes was lully pithy even when in shot blasde and allowing for
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veriation .due lo- sample, there was only a slight increase in April. In
Co. _411 the- intanalt? of.pith recorded each month did not show any defi-
nite lnnmasa with the age of the crop. In Co. 419, arrowed canes deve-
lﬂpad nmsl of their pith even by November.  There appeared to have been
anmc,rease ‘of pith in the March sample, though it was less in the April
sample In unarrowed canes of Co. 419, pith was negligible; hnwever, it
was comparatively slightly mdre in April lhan in other months.

‘From a review of the results obtained it can ba‘ observed that cane
varieties developed most of their pith by November—December and there
was not any great increase with the age of the crop. Only a slight increasze
amounting to 10 to 20;" over that already formed in December was obser-
vaed in April in some cases owever, as even a slight increase in pith
will cause reduction in yield, itis advisable to harvest the canes before
April, by which time the cane will begin to deteriorate badly, because of
the advent of summer.

(i) Pith development in relation to irrigation and manure.

The ‘results of the study of pith development in canes grown under
normal and restricted conditions of manure and irrigation are recorded in
table 11.

The normal treatment received 100 lbs. Nitrogen, while the restricted
treatment received S0 lbs. Nitrogen, both over a basal dressing of 5 tons of
Farm Yard Manure. Irrigations were given once in twelve days for the
normal and once in twenty-four days for the resiricted treatment. A careiul
‘perusal of the data revealed that there was no increase in the pith of canes
grown under restricted conditions; as a matter of fact, it was even slighily
less than under normal conditions.

‘Summary and conclusions. The development of pith in cane varie-
lias was studied periodically to determine if there is any increase in pith
with the age of the crop, and’ whether it is influenced by environmental
conditions like manuring and irrigation.

The results indicate that:
t{) Cane variaties differ in the intensity of pith,
(ii) Pmy variely develops large amount of pith In the top half of the
“cane immedialely on arrowing or even just before arrowing.
Development of pith in unarrowsd canes is much less and negligi-
‘ble in some varislies. _
(i) ' Caries develop most of their pith by November—December, and
some increase i¢ observed only in April. 1t is, therelore, advisable
to harvest the canes before the advent of the hot weather in April,
-whén canes.will also begin to deleriorate badly.
(iv) There is no increase of pith in canes grown under restricled condi-
tions of manuring and irrigetion; on the olher hand it is even less
- than that under normal conditions.
(v} Intensity of pith in canes is seen {o be more a varielal character,
-and is greally increased by arrowing.
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TABLE II. Showing _l|1r_¢ nverage intensity of pith in canet under normal
ond resirictod conditions during 1941 —1943,

Cin, 421 Co. 421 Ca. 419 Co, 419
srrowid uonurrowed arrowed unarrawed

5. Particulars,
Mo.

Mormal
Restri
cted
MNormal
Restri-
cted.
Mormal
Restri-
cted
Nﬂmﬁl
Restri-
cted,

1. MNo. ef internodes with . ‘ 1
full pith 29 25 il Mil 10 1'2 -, Nil  Nil

2. w ¥ diameter pith 1'4 16 " " 24 -1 0 -
3' L ﬁ " 238 13 UE " i1 10 T "
4. 1] & " a ﬂ..g : 1'8 I '5 n-'a ﬂ'g D'g " .
5 . w % “ 045 13 18 08 03 05 -008 .,
6. I 1 " 0°55 o8 07 05 {]1 o1 003 .
7. Total pith expressed-in .

terms of Mo. of inter- : ) .

naodes with {ull pith 66 62 21 05 41 37 ﬂ:l .
8. Total No. of internodes 18 ig 22 21 18 - 18 24 22
9, Proportion of cane > .

PO Vith full pith 037 033 010 002 023 0200 Nil Nil
10, Density of internodes “ _

ut lop 3 cane 0852 00887 1056 1070 1022 1035 1066 1060

11, Density of internodes ~ -

at middle of the cane 1025 1028 0992 1041 0988 0993 1071 1'061

Abstracts.

Plant viruees. (By Kenneth 8. Swidh, Ph. D {Cmt.iab]. D, Be.-F. R, 8, Endeavour,
Vol. IV, fantiary 1945, . 229.) The word * virus " which is derived from the Latin
and means a poison has come to be associated exciusively with a particular type
of disease agent. Viruses are putin aclass by themselves aod the characters
which distinguish them from the visible pathogenic orgenisms arc as follows:
first their extremely small size ranging from <ust below the.limit of vision down
to molecular sizus, second their.close association with the living cell—no virus
baving been so ior cultivated in a cell-free medium, and third, their interesting
velationship with insects, upon which manpy” yiruses are dependent for their
transference to new hosts.

The economic significance of viruses is very great. No form of living orga-
nism seems to be immune from their attack und the sum totsl of disense, loss
and suffering due to their activities is almost equsl to that enused by the patho-
genic bacteria. !n addition viruses are of very great scientific mtle_:rest and have
attructed the attention of workers from many different fields.. The physicist,
physical chemist, the biochemist and the serologist have all made their contri-
bution to recent advences in our knowledge of viruses.' Viruseshavealsoa
considerable phi_lu‘snphit: interest, occupying as they do a borderlsnd position
between the “liviog” organism and the “non:living" chemical They possess
‘on the one hand such indubitable properties of life as the power to multiply and
mutate, while on the other hand they show meny properties such as the power
to crystallize which are more propntly associnted with a chemical substance.

Although the majority of animal viruses and probably all the plant viruses
are well below the limit of resclution by 'visible light, the application within the
last few years, of the exact methods of the physicist to the study of viruses has
resulted in 2 great increase of knowledge regarding the virus particle itself. By



