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Preliminary study on the varictal resistance of
Standing cane to Pine apple discase
and the influence of the discase
on the juice quality

by

JALIEIEL. AHMED,
Contral Sugarcone Resenrch Station, Cuddlore N, T

Introduction: Pine apple disease caused by Ceratostomella
paradoxa do synes was for the first time noticed by Went in Java in
1893. Since then this has been reported in every sugar producing
country through out the world. This is primarily a disease of the
stallk. The causal organism is a wound parasite and omnce it invades
the cane stalls it develops rapidly in the parenchyma of the tissue
and destroys it. Since the cut ends of the cane setls are exposed,
this explains why the disease is very commonly found in the sugar
“cane setts used for planting. '

The occurence of this disease is not very common in the
standing canes. In 1933 it was reported to have Dbeen found in the.
standing canes in Coimbatore by Subramaniam [L 3.) Incidence, of
this disease though reported fo be of rare occurence, of late it has
been found in several varieties of the standing cancs in some
places of the sugarcane areas of this tract. The incidenee varying
from 3:99% to 21'8% was recorded in some varieties of the standing
eanes in Nellikuppam area by Subramaniam (C. L.) during the
year 1985-"56.

The disease can find access on the standing canes in enc of the
following possible ways (1) through the ecrack on the rind which is
the characteristic of some of the varieties (2) through the punctures
or wounds caused by insects like internode borer (Proceras indicus K. )
or by rodents like squirrels (3) through the mechanical breakages in
canes. The leaves of the badly affected stalks may at times show
signs of wilt ; otherwise the plants exhibit no external symptoms by
which the presence of the disease may be detected. The ultimate
effect of this disease on the crop is that it causes drying of the stalk
and this results in the reduction of the juice quality of the cane. An
investigation was carried out-in Philipines during 1927—'28 by
Henares (H. G.) a.nd Aurelio (C. G.) to ascertain the low suecrose
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content of some of the varieties. The result of baggase and juice
analysis indicated that the drop was due to extensive infection of
canes by Pine apple disease. '

Having found that many of the varieties of the standing canes
are affected by pine apple disease to varying degress, experiments
were conducted at the Central Sugarcane Research Station,
Cuddalore N. T. to find out the reaction of the varieties to pine apple
disease. This aspect of the disease has not been studied so far any
where else. The influence of the disease on the juice quality of the
canes wag also carried out.

Materials and methods: The following five varieties
Co. 419, Co. 449, Co. 527, Co. 658 and Co. 1001 were inoculated at the
age of seven months with the culture of Ceratostomella paradoxa by
standard plug method as adopted in the varietal resistance ftest to
red rot. Fragments of mycelium from oats culture were inserted
into the holes 6 mms. in diameter in the middle of the internodes af
the seventh internode of each stalk in all the varieties. 100 canes in
each variety were thus inoculated with the fungus. The canes were
examined at two intervals—half the number of canes (i. e. 50 Nos.)
in each variety were split open and the length of lesion was recorded
after an interval of nearly two months, The remaining half were
examined at the time of harvest i. e. 131 days after the canes were
inoculated. Juice analysis was carried out with the canes that were
examined at the time of harvest. For the sake of comparision juice
analysis was also carried ouf with the healthy canes of each variety
from the same plot.

Results: The inoculated canes were closely watched for
infection. Three weeks after inoculation slight discoloration of the
rind was observed at the internode where inoculation was carried out
and this discoloration advanced slowly to adjacent internodes, as time
advanced in all the varieties. Txcept in a few canes the infection
did not manifest itself by symptoms, like wilting of canes till the time
of harvest.

(a) Total infection at 57 days and 131 days: Wilile
recording the spread of infection the canes were divided into three
lots and measurements were taken and the data were satistically
analysed. The following table gives the total length of lesion at 57
days and 131 days after inoculation. '
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Length of lesion in Cms. at i
No. Variet O =, ool S et o L W
¥ 57th day 131 .days
1. Co.. 419 23 47
2. .Co. 449 206 ;G
3. Co. 527 20 39
4. Co. 658 15 19
b. Co. 1001 22 87
Z test at P-0°05 satisfled 'sn-tisﬁed._l
S. E. 2-12 9°2- . "
C. D. 489 21
Conclusion 2:1:5:3:4 5:1:3:2:4

(b)

Rate of spread of infection in two periods: In the

above table the spread of the infection for 57 days and 131 days
was recorded. To find out whefher there is any difference in the
spread of the fungus in these two periods the rate of spread of
infection for the first 57 days and the second 74 days (131-57) was
caleulated and the data statistically analysed. The fu]l'mviug' table
gives the details.

o e
= 2 ; 4ol Spread per
s O B t‘_}é“ ‘EFE,__ aqﬁj_‘%‘m day in the
= . A= H = mea I - second
. Vazely =S = E E = ob - = period (74
= L= R 8 P o : .
7o) =60 G (=3 = days) in
= 0 g~ e oo I&. .
2 3 = ms,
1 Co. 419 23 47 24 - 4-0 33
2 Co. 449 26 36 10 46 14
3 Co. 527 20 39 19 35 26
4 Co. 658 15 19 4 26 05
5 Co. 1001 22 57 35 39 4°6
Average 37 mm. 25 mm.

Main Treatments.( Spread in two. periods )

7 Test satisfied at P =005

S

LB o=

033

C. D. = 068
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Conclusion: TFirst phase; Second phase.
Sub treatments (Varieties)

Z Test satisfied at P=0'05

S. E. = 052

C.D. = 108 )
Interaction ( variety x spread in two periods)

Z Test not satisfied
S. E. = 07341

11

(¢) Downward and upward spread of infection from the
During the recording of length of lesion

caused by the fungus it was found that the spread was both upward

and downward from the point of inoculation.

The upward and down

spread was recorded on internode basis and the details are furnished

below :
Average No. of
S. . Average No. of internodes in the
Variety internodes in
No. A 3 downward
» upward direction alaniton
1 Clo. 419 29 14
2 Co* 449 18 08
3 Co. 527 3:0 T 14
4 Co. 658 07 04
5 Co. 1001 42 2'5
Average ‘ 2°5 1°3

Main effects (i. e. upward and downward spread )

Z test satisfied
Significant at P = 005

S. E. = 0-11

C. D. = 049
Minor effects (varieties)

Z test satisfied

Significant at P = 005

S. . = 048

C. D. = 1:02

Interaction ( varicties x main effocts)

Z test not satisfied at P = 005
8. B. = 068

=y,
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(d) Juice guality as affected by the fungus:. - ~Jtiice
analysis was earried out with the. inoculated cancs after. muhmu
necessary observations at the time of harveat. Tlealthy canes frcrm
the same plot were analysed for juice at the same time. The t-a.ble
below gives the details.

ey L o - e

Main tmntmnntﬁ © SBub-treatments Iniunri,mm: _ o g
S i D R S P __“..--é-—é--é- ——— H oy =ess Diffe-  Signifi-
. p LGB, p onl- . Intoru= : * eant
Troatment 9 E.f,a 8 Varioty o Variohy, " Dinled i

s —— - ——

e i e e e
P —————— A B e & =

Control (Heal l'.hv} 1573 Co. 410 04 Co. 419 127 01 naG- - Yes,
Inoculated 03 Co.440 11'8 Co.-44p 136 1000 360 - Yes

.~ Co. 327 110 Co. 527 135 103 315" .~ No
Co. 658 12'7 Co. 658 133 121 121 - No
Co. 1001 106 Co.1001 1373 80 725 Yos.

Z tost satisficd Z tost satisfiod % tost satisfiod For comparing
hiealfhy and
inovalated
8. E. = 008 S. B, = 004 8. E. = 080 within tho
C.D. = 1.76 . C.D. =130 C.13. == 103 | game varicty
Control — Inoculated 4:3:2:5:1 Control 2:8:4:5:1 8. B. = 1'75
Inoculatod 4:31% ‘i 1 C. D, = 355

- -

(e) Relation between the length of lesion and C.C.8S.9%:
In order to compare the reduction in C. C. 8. % of the varieties, the
length of lesion is brought to a unit and the reduction in C, C, 8. % of
the varieties are caleulated as shown in the fable, '

Co. 419 Co, 440 Co. 527 Co. G658 Gt'-' I'I]l}l
Longth C.C.S8. Leungth C.C.85. Length C.C. 8. LUngt-h C.C.8. Lr_‘lﬂgth c. U 5.
in Cms,. ‘}3 in Cms,. .9 in Oms. 9% in Cms. 9 in Cms, 9%

27 50 58 84 87 e 12 128 04 64
Ti 23 a 80 34 1000 15 I 14 | 132 2-3
33 70 27 100 56 106 - 18 12:3 29 01
b T:h 20 10-4 18 110 25 116 21 120
G5 45 0 156 14 111 27 111 an 10°8
28 71 i = 0 " 135 17 119 G4 i

] 129 - o bes e a 133 0 133

r=—008 2010 r=—007T+ 013 r=—006%014 rk 080 £ 20i) r=—008%011

Signifieant at Significant at  Significant at  Bignificant at  Significant at
P =001 P=003 — L E=005 P =005 P =0m

byx=—01106  bhyx=01330" byx =—0063262 byx = — 008350 byx = — 0-0845

_ Discussions: The five wvaricties tested showed varying
degrees of susceptibility to pine apple disease. The differences in
length of lesion observed among. the four varieties Co. 419, Co. 449,
Co. 527, Co. 1001 are not Bt’tﬁlﬂtlﬂ&“}" sigmﬁmmt- hoth at 57 and 131
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days after inoculation while, Co. 658 alone has recorded a significantly
lower length of lesion at both the periods of observations though it
is on par with Co. 449 and Co. 527 at 131 days. T'rom the ealeulation
of lengths of lesion at two periods it is seen that: the rate.of spread
of the fungus is more in the first 57 days than in the second period of
74 days. The differences observed in the two periods are statistically
significant. The lowering of the rate of spread of the fungus may be
possibly due to (a) age of the cane or (b) the resistance developed
within. the cane (c¢) the virulity of the fungus going down as time
passes by. .The wvariefies behave similarly in respect of spread of
infection in two periods. The examination of the inoculated cane
showed that the spread of infection was both upward and downward
from the point of inoculation. The spread in the upward direction is
greater than the spread downwards and the differences are statistically
significanf. The upward spread has been found to be about twice
the downward spread. Itis probably due to the differential resistance
offered by the internodes below and above which are of different ages
or. it may be due to the greater availability of minerals and other
nonsugar materials which are generally more on the younger parts of
the cane than in older parts. The upward and downward spread of
the fungus is similar in all the varieties and it is uniformly high in
the upward direction than the downward.

The results of juice analysis show that there is reduction
in the juice quality of the inoculated canes in all the varieties. The
C. C. 8. % of the inoculated cane is found fo be significantly lower
than the healthy ones. This is due to the causal organism which
causes deterioration in canes resulting ultimately in the reduction
in juice quality. There is very little difference in C. C. S, %
between the warieties in the healthy canes and they are on par
but the C. C. 8.% wvaries significantly from variety to variety in
the inoculated canes. Among the varieties Co. 658 recorded the
highest C. C. 8.9, while Co. 419 and Co. 1001 recorded the lowest.
On comparing the juice quality of the healthy and inoculated canes
in each of the same variety it is found that the lowering in juice
- quality of .Co. 658 and Co. 527 is not significant while the differences
in C. C. 8.% of the inoculated and healthy canes in the wvarietics
" Co. 419, Co. 449 and Co. 1001 are highly significant,

While comparing the length of lesion and C. C. 8.9, of the
varieties it is found that the decrease in C. C. 8.7, of the variety
Co. 658 is low so also the length’of legion. The length of lesion in
Co. 419 and Co. 1001 is high and the lowering in €. ¢ 800 of these



14 The Madras Agricultural J ournal

varvietics is also high, In the varietics C‘n. 527 and Co. 449 ﬁlmre is;
- very little difference in the length of lesion between ’i‘..hEeﬁB twn
varietiecs but the reduction in C. C. 8.9 of Co. 449 15 found- t6 he-
significant. Thus there is variation from variety %o . variety’in
C. C. 8.9 in relation to the length of lesion. In order to compare
the varieties in relation to the reduction in C, C. ‘:‘:% per unit
increases in the length of lesion the regression co-cfficient of C.C.8.9%
on the length of lession is caleculated and compaved. The x'{dgr_essiun
co-efficient of €. C. 8.% on the length of lesion denotes the reduction
in C. C. 8.9 for an unit inereasc in the length of lesion. In general
there is high negative correlation between the length of lesion and
C. C. 8.%. The regression co-efficient was found to be high for
Co. 449 and less for Co. 527. This may be the reason for signifiecant.
decrease in Co. 449. The warieties Co. 419, Co. 449 and Co. 1001
have recorded high regression co-efficient as compared to the other
two varieties Co. 527 and Co. 658. The reduction in C. C. S%due
to an unit increase in the lengbth of lesion caused by the fungus
varies from variety to variety. Thus the effect of the fungus in the
reduction of C. C. 8.% is not the same in all the varieties. This is
probably due to varietal characteristics.

Conclusions: The five v_ariéﬁiea tested for pine a}_}pje_ disease
are found to be susceptible to it to varying degrees. Among the
varieties Co. 658 has been found to be least susceptible.

The fungus reacts in a similar manner in all the varieties.
The rate of infection goes down in all the varieties as tho canes reach
maturity and infection spreads both vpwards and downwards from
the point of inoculation; the spread in the upward direction being
more. '

The fungus causes reduction in the C. C. 8 % of the vanes in
all the wvarieties. The reduction in juice qu*thtrv of Co. 658 and
Co. 527 are not significant while it is highly significant in the vauetma
Co. 419, Co. 449 and Co. 1001.

The reduction in C, C. 8.% is not the same in all the varieties
in relation to the length of lesion caused by the fungus. The
regression co-efficient of C. C. 8.% on the length of lesion varies from
variety to variety. The reduction in C. C. 8.9 due to the _fuugus'as
in the case of susceptibility appears to be a varietal characteristics,
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Proper Storage, disinfestation and fumigation of good
grains (Bag storage)

by
P. 8. NARAYANASWAMI and B. RANGIAH PILLAT,
Agriculiural Rezearch Institute, Coimbatore,

The important factors that are responsible for the
deterioration and damage of food grains are (i) insects, (ii) rats and
(iii) moisture. The methods of proper storage and prevention of
waste due to these causes are dealt with below.

Standard godowns for storage: The buildings (Godowns)
should hawve high plinth, the floor should be above ground level to
prevent dampness seeping in during rains. They should be located in
places which are not subject to inundation during rains. The flooring
should be 2% to 3 feet thick of cement concrete with a damp proof
course and brick masonry walls 18° high to permit stacking upto
15 bags. There should be good ventilation with adequate number of
windows. The doors and windows must be close-fitting and should
open outside. The wventilators should be just below the top of the
walls so as to let in light. The ceiling should be terraced so that the



