STUDIES IN SUGARCANE I[ 3%

Performances of canes as influenced by environmental conditions.
BY& T, VARAHALU, B. A.,, M. Sc.,

Agricultural Research Institute, Coimbatore,

Introduction. The protection granted to sugar industry afforded
a fresh impetus for a closer and more intensive study of the several
problems relating to sugarcane and its products, One of such problems
that is considered of importance is an investigation into the possibi-
lities of extending the existing short milling season, thereby to provide

With a view to study integrated effect of the climatic and the
seasonal factors on the growth of cane and on the composition of
its juice, a large number of cane varieties like seven sugarcane—
sorghum crosses Co, 351 to Co. 357 and cane types Co. 213, Co. 281, Co.
285, Co. 290, J. 247, P. O. J. 2878, and purple Mauritius, -were planted
évery month from September 1932 upto August 1933, on six Agri-
cultural Research Stations, viz., Anakapalli, Samalkot, and Maruteru
in the Northern districts and at Coimbatore, Aduturai and Palur in
the Southern districts of the Presidency. The actual number of
varieties planted on each station however differed,

vegetative development of cane in relation to the chemical composition
of its sap (cane juice).

As the bulk of the data collected was very large, it is proposed to
deal with it in two parts, viz., (i) the general tendencies of canes as
influenced by season and locality and (ii) the detailed examination of
the individual varieties under different conditions with a view to

In a previous communication (Viswanath,,Ramasubrahmanyam
and Varahaluy, 1933) results of Some preliminary studjes in this

* Paper accepted for Ramasastrulu-Munagala Prize, 1936,
* Visvanath B, et al. The Indian Journal of Agricultural Science, Vol, v,
Part I, February, 1934,
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direction were reported. Therein, a brief statement of the chemical
studies on the ripening of sugarcane—sorghum hybrids planted in the
months of March, April, June and September of 1932 were considered.
The results of studies embodied in the present paper constitute an
extension of the same.
' I

Comparative rainfall and general climatic conditions at the six
stations:—The data of monthly rainfall and of the rainy days on the six
stations during the experimental period are represented diagramati-
cally (Plate I). The differences in the rainfall conditions as revealed by
this are not accidental to the experimental period, but are fairly
general.

From the data the following points become clear :-—

(1) At all the stations, excepting Coimbatore, the average annual
rainfall is nearly the same, only the manner of its distribution
is different. At Anakapalli, Samalkot and Maruteru, the greatest
portion of the total rainfall for the year occurs during the South West
monsoon period, June to September, when the days are long, the nights
short, and the weather is generally warm., Thus at these stations a
plentiful supply of water, high atmospheric humidity, and greater
warmth and sunshine, all the factors conducive to good vegetative
growth obtain during this period.

At Aduturai and Palur on the other hand the conditions are the
reverse. The period of heavy rainfall—North East monsoon period-—
synchronises with comparatively cooler months, when the days gene-
rally tend to get short and the nights long.

2. The dry period generally commences at Palur and Aduturai
only from late January, whereas at the stations in the Northern dis-
tricts it begins even a month earlier, and extends in all cases upto
March. This period is throughout cool.

3. While the hot weather period from April to June is common
for all the stations, the following warm months July to September are
generally comparatively less humid with less rainfall at Aduturai and
Palur, unlike at the stations in the northern districts, Anakapalli,
Samalkot and Maruteru. Thus at Aduturai and Palur, unlike at the
other places, there is more or less a continuous period of hot or warm
months, April to September, with comparatively less of rainfall.

4. It may be mentioned here that the number of rainy days either
for the whole year or for any part of it being comparatively less, it is
in effect the conditions which obtain during the rainless days which
form the greatest part of the year, that go more to tell upon the per-
formance of crops. The easy availability of water, and the degree and
duration of the atmospheric humidity caused by the rainfall, only
serve either to modify or reinforce the effects of the season.
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As will be seen later, these differences in the relative distribution
of rainfall and the dry periods at the several stations are reflected in
the performances of canes,

II

Some factors influencing the growth of cane and the concentration of
juice:—In this section it is proposed to study the influence of the exter-
nal seasonal conditions on the vegetative growth of sugarcane and on
the concentration of its juice. For this purpose the vegetative growth
of canes as represented by the progressive height measurements, and the
periodical variations in the concentration of juice as represented by the
brix values (TableI) are followed. For illustration the data for the variety
Co 352 at Anakapalli are chosen, The data are represented graphically
(Plates 2 and 3). The periodical variations in the concentration of
juice are shown separately for each of the crops planted in the several
months (Plate 3 A). The graphs pertaining to individual crops are
juxtaposed to bring out the integrated effect of the climatic and the
changing seasonal conditions on the concentration of the juice. The
curve represented by the broken line (Plate 3 B) illustrates the gene-

-ral trend of the progress of concentration during the several seasons
of the year. £

Comparing the growth curves with the concentration curves the
following points are noticeable:—

1. The growth curves are very steep during months from June
to September—Qctober indicating vigorous vegetative growth. It was
already mentioned that the seasonal and the weather conditions during
this period are the most favourable for growth, as there obtain plenti-
ful water, high humidity and greater warmth and sunshine.

2. During the months from June to October when the growth
curves are steep, the concentration curve is showing a trough, thereby
pointing that during this period the balance of solids in the sap is very
low and that all the material synthesised is used up as quickly as it is
formed in the building up of the vegetative tissues.

Thus the concentration of the juice tends to be a minimum when
the growth tends towards a maximum.

3. The slopes of the curves from the month of October onwards
indicate that all the crops are tending to slow down in growth from
about this time of the year. The curves actually become flat, and
continue to be so from about November—December to April—May.
This period coincides with the one covered by the steepest part of the
concentration curve, and the maximum concentration is attained at a
time when the stationary part of the growth curve ends. Thus from
October onwards, all the crops irrespective of their times of planting
hasten to enter upon another phase of their life’s activity, viz., that of
quickly enriching the concentration of their juices.
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Now, it is generally cool and the rainfall less from October
onwards, unlike in the period immediately preceding it. The period
from November—December to April—May can be split up into two
parts:

(a) December to March, and
(b) March to May.

The first part of the period is characterised by being (i) clear and
bright (ii) cool and dry, and (iii) windy. Further, the nights during
this part of the year are long and the days short. The second part is
characterised by (i) being hot with compuaratively high temperature
both during day and night, (ii) having a bright sunshine for a large
number of hours in the day and (iii) inadequacy of water and low
humidity. All these conditions tend to cause the loss of moisture and
arrest growth.

From this it becomes clear that for quick accumulation of solids in
the juices and for the attainment of full maturity, cool and dry condi-
tions followed by increasing warmth are essential, and it may be
expected that whenever such conditions prevail, the crop hastens to
accumulate solids, irrespective of the state of its development at that
time.

5. Again, two maxima are indicated in the concentration curves
of different magnitudes. What is interesting is that both the maxima
occur during about the same part of the year, thereby emphasising
upon the greater potency of the season in controlling the concentration
development in the cane juice. The differences in the magnitudes are
owing to differences in the vegetative preparedness of the crops at this
time of the year.

Thus, whatever be the stage of growth of cane, with the onset of
proper seasonal conditions the crops hasten to enter upon the phase
in its development which tends to lead on towards maturity.

6. While the tendencies considered so far are general, the crops
planted in the several months show striking differences among them-
selves, as evidenced by the relative positions of the growth curves. It
is easy to see that all those crops which had enough time to establish
themselves before entering upon the period from June to October
made good vegetative progress. When this time was insufficient, the
vegetative growth suffered correspondingly.

From the foregoing it would appear that in the cycle of the
seasons of the year, there is a season specific for the development of
each one of the phases in the life of the cane. There is a season during
which the vegetative growth alone is promoted more, and another
during which the growth is arrested and the concentration of the
juice is enriched quickly at greater rates until final maturity is
attained. On any cane crop which passes during these seasons their
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independent effects are impressed, and the degree of the impress of
each season is conditioned mainly by the state and the preparedness
of the crop to receive it at that instant. The performance of the cane
at any given time in the year is ‘thus a resultant of the effects of
(i) the several seasons through which it passes, (ii) the preparedness
of the crop, and (iii) the inherent capacity of the cane. This latter
aspect will be considered in a separate part as was already indicated.

It will be seen that all these general observations find confirmation
from the detailed analytical data to be examined hereafter.

111

Examination of the analytical data. As the canes are planted in
several months, they should obviously be of different ages, on any day
of harvest or analysis. Therefore the performances, at any given

_time, of these crops, planted in the several months should go to
indicate the influence of the seasonal conditions which happen to
prevail at that time, and perhaps for some time previously, irrespec-
tive of their ages. For illustration, the brix values representing the
concentrations of juices (Table I) are plotted against their respective
ages (Plate 4).

(a) Concentration of juice as influenced by season. An examination
of the data and of the graphs leads to the inference that irrespective of
the age of the crops on any one day, the juice of cane generally indi-
cates almost the same degree of concentration.

Barring minor differences due to differences in location and other
causes, all the graphs in each station showing the brix values run
almost parallel to the age axis. Again, the several graphs in each sta-
tion range themselves in regular stairs one above the other. In the more
advanced months of the period from June to April, the levels of the
oraphs are in general progressively higher in the scale of brix values.

Thus it becomes evident that so far as the concentration of the
juice is concerned, as measured by the brix values, the most potent
factor which goes to influence it is the climatic or the seasonal
conditions which obtain at the time of harvest, and not the mere age
of the crop as is ordinarily supposed. During the period when cool
and dry conditions prevail, and when high temperatures obtain, the
concentrations are fairly good, and during the rainy months they are
very poor.

Although the concentrations as seen here are very similar at any

" one time for crops of different ages, the several crops seem to differ in

other respects. The July planted crop for example, has comparatively
lower weight, and lower values for T/B (Brix of juice from top half/
Brix of juice from Bottom half) ratios. These differences will be
considered presently.

(b) Relation betwecn the age of the crop and the performance of the
cane. There appears to prevail a general belief that if a cane crop
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grows about a year, it will ordinarily be fit for harvesting, In what
follows an attempt is made (i) to verify the tenability of this belief,
and (ii) to know whether it is merely the age of the crop which
controls the maturity of cane, or other factors concomitantly
influence it.

As canes are planted in different months of the year and analysed -

periodically, it is possible to get canes of equal ages at different times
of the year. Although such canes are of nearly equal ages, they
obviously differ from each other in that, that before attaining to that
age, they must have passed through widely different seasons during the
year. The analytical data of canes of equal or nearly equal ages are
grouped together and presented in Table II. A careful perusal of the
data presented shows that mere age of the crop is not a criterion or a
measure of its maturity. The seasons of the year through which a
crop passes during its stand, the particular order in which it faces
them, and the duration of its stay in each one of them, appears to have
a stronger bearing on its performance than merely its age. The per-
formances of canes at some typical ages are considered below :

Cane crops 210—220 days old. At this age of 7 to 704 months the
crops are no where near maturity, irrespective of the time of planting.
Among themselves the lower concentrations are generally indicated by
all those crops which are analysed during rainy months. The general
level of concentration is also low at this age, the brix values ranging
from 12—16. The T/B ratios are also very low (0:73—0°90), indicating
extreme states of immaturity.

Cane crops 235 - 245 days old. At Samalkot the crop planted in
December and analysed in August is poorer by 5—6 units in con-
centration (brix: 14'4) than the crops planted in July and analysed
in March (brix: 21'9), although both are of the same age. The
latter however have only half the average weights of the former, the
weights being 1 1b. and 1°9 1bs. respectively. The April planted and
the December analysed crop also shows similar differences.

At Anakapalli, the crop analysed in April has a better average
weight per cane than what was planted in November and analysed in
July, the respective weights being 2'3 1bs. and 12 lbs. T'he composi-
tions of juices in both cases are poor. But between the two the
April analysed crop is comparatively much better both in purity and
in concentration. (Purity: 7943 & 7334; and Brix: 16°1 &] 13°2
respectively.)

Again, at Aduturai, the July planted crop is at its best in March
in respect of its composition, while the average weight of the cane is
poor (Av. wt.: 090 1b. & Brix: 19°5; Purity: 88°0; & T/B: 0'97).

The crop planted in December and analysed in August has also a
high brix (19°5) and high purity (88'0) but very low T/B ratio (0'90).
The crops analysed in Octobsr and December also indicated imma-
turity.
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Cane crops 250—265 days old. At this age of about 814 to 9 months
the differences in the performances of canes planted in the different
months are more strikingly exhibited than at the younger ages. All
those that are analysed in May, June and December show high purity
(82—85) but have extremely low T/B ratios (0'83—0'88). As such thev
cannot be taken to be quite mature. Their concentrations are also
generally poor. (Brix: 14—17).

Cane crops 276—285 days old. At Aduturai the crop planted in the
middle of May is very ripe at this age as revealed by the analysis done
towards the end of February (Brix: 20; Purity : 89'8; T/B: 1°03). At
Anakapalli, the two crops, the one planted in October and analysed in
July, and the other planted in July and analysed in April, exhibited
marked differences. In the one case the composition was poor and the
average weight of its cane is comparatively much higher, (Brix : 12°89
and Wt. : 1'70 1bs.), while in the other it is the reverse, (Brix : 21°3 and
Wt.: 095 1bs.). At Samalkot the September planted and the June
analysed crop, and the crop planted in June and analysed in March,
exhibited similar differences. Differences of like nature are also to be
seen among crops at Maruteru.

Cane crops (286-—296) & (297—307) diys old. When planted
between March and May the cane appears to come to full maturity in
about 934 to 10 months. The poor analyses recorded are all for those
crops which are planted in the months of August, October and
December and analysed in August and October. Between the perfor-
mances of canes in August and October at Aduturai and at the stations
in the northern districts, there are wide differences, and these are in
favour of Aduturai. It will be noted that between August and October,
the conditions at Aduturai are comparatively more favourable for the
cessation of growth and for leading the cane towards maturity. This
point will be referred to again later. .

Cane crops 360 days old and above. To take a typical example, the
analysis of the crop planted at Anakapalli in September 1932, and
analysed in October 1933 is very poor even after standing for 14 months
(Brix : 13°2), while it has a very high average weight per cane (3'551b.)
A crop of the same age but planted in the month of March and
analysed in the month of April of the subsequent year stands in
striking contrast. It has half the average weight of the first (1°53 1bs.)
and nearly double its concentration, (Brix: 22°2).

All other data also show similar differences in their performances
in spite of their advanced ages.

Thus the data discussed appear to point to the following :—

1. Mere age of the crop without reference to the time of its
planting affords no indication of its maturity,

2. Itis not only the age, but more potent than this in controlling
the performance and the maturity of a cane, are the seasons of the
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year through which the crop passes during its stand, the order in

‘which it faces the several seasons, and the duration of its stay in each

one of them.

3. Depending upon these differences, in crops of equal ages, either
vegetative growth alone is promoted in some, or improvements in the
concentration of the juice alone are cauvsed in others. In properly
timed plantings, normal development, both in vegetative growth and
in concentration, takes place.

4. These observations lead to the necessity for a proper choice of
the time of planting-and of harvesting with reference to the seasons
and the rainfall conditions which obtain in any given locality.

1V

Differential behaviours of canes planted in several months on any one
station, and on different Stations. The detailed analytical data of the
several plantings on the six stations are tabulated and appended,
(Table 1). An examination of the data reveals that the crops planted
in the several months, while exhibiting a similarity of behaviour in
their general tendencies, showed among themselves marked differ-
ences in their performances. The differences in any one station
are exhibited in a number of ways, viz., in the matter of the progress
of (a) vegetative growth as shown by weight and height of cane,
(b) concentration of juice as evidenced by brix value, and (c) quality
of juice as indicated by the values for the purity, glucose, glucose
ratio and T/B ratios. Again, the performances of canes planted in
certain months on the stations at Aduturai and Palur on the one hand,
and at Anakapalli, Samalkot and Maruteru on the other, differ
markedly in important respects, consequent on the ditferences, as
already noted, in the sequence and durations of the seasons and
conditions obtaining on the two sets of stations.

a) Vegetalive growth: At the stations in the Northern districts
for example the following points are observable :(—

1. With increase in ag: the average weight of cane is steadily
increasing during the months after May upto October—November.
In all the crops the weights do not indicate any considerable increases
from November onwards to April—May, in spite of advancement in
ages. These observations on the weights of canes comfirm those made
earlier from a consideration of the growth curves that during June to
October growthis promoted more, while it is arrested from about
October to April—May.

Again, the crops planted from September to December of 1932 made
a more rapid progress in growth during the South West monsoon
period of 1933 than those planted in the months from January to
July of 1933, during the same period. Even among the latter plantings
themselves, the growth was somewhat progressively diminishing, the
growth put on by the July planted crop being the least.

W
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Obviously, the rate at which the vegetative progress is made,
even during periods when conditions most favourable for it are
prevailing, depends upon the prior preparedness of the crop by way
of previous establishment to take advantage of these conditions.

b) The progress of concentration of juice: In all the crops ten-
dency is noticeable that the concentration is moving towards a
maximum by the month of April. Even much earlier than April, the
crops planted from January to April of 1933 attained a fairly high
level of concentration late in January of 1934. Not only this, they
further continued to improve both in magunitude of concentration and
in the quality of the juice.

The May and the June planted crops showed higher levels of
concentration in February and March. Judged by their performances
in February, it would look as though that they would have also fared
well in January, like the previous ones, at ages of 8 to 814 months.

The July planted crop was good and in fact was at its best in
composition in April at an age of about 916 months. Like the May
and the June crops, it might also be expected to show a fairly high
degree of concentration a fortnight or two earlier at an age of about
8 to 814 months, in March.

Although its composition taken by itself is very good, it differs
from those which preceded it in that it has very low weight and very
low T/B ratio, indicating that if this cane is crushed even in the
month of April, the yield of cane would be less, and that the top bhalf
of even this small cane would be very immature, and so would
adversely affect the quality of the composite juice.

The September and the October planted crops also tended to show
a maximum brix by about April—May at ages of about 8 -84 months,
as was already noted. But the performances of these crops differed from
those of the plantings made from January to June in the following
respects:—

(i) The magnitude of the maximum itself is less,

(ii) The quality of the juice is poor, and

(iii) Even this maximum value did not remain at that level for
long. It quickly fell hardly standing even for more than a month,
whereas in the rest considered so far, a high brix value was not only
attained early in the season, but they also went on improving further
for more than 214 to 3 months, the period decreasing in all the later
plantings.

Thus the September and the October plantings could not show at
the ages of about 8 to 844 months what the crops planted from May
to July could show at similar ages far as the quality of the juice is
concerned, these crops showed more pronouncedly what the July
planted crops tended to indicate in the month of April,

L 2
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The November and the December planted crops were too young
to show even this tendency in the crushing season immediately
following their planting. These considerations show that while the
influence of the season in controlling the juice concentration is fully
exhibited as revealed by the brix values, yet it appears essential, as
evidenced by the data here considered, that the crop has to put on
certain minimum amount of vegetative growth to be able to take full
advantage of the favourable conditions of the season, and that this
minimum is attained only by the crops planted from January to June.
The rest of the plantings are defective either in weight, or in concen-
tration, or in quality of juice, or in all these respects, in the milling
season immediately following their planting.

Again, comparing the behaviours of the November and the Decem-
ber planted crops, it will be seen that in the month of December of the
subsequent year, at ages of about 13 to 14 months, they eghibited a
fairly high level of concentration, The quality of the juice and the T/B
ratios' were good. Further, they possessed the additional advantage
of a good average weight for cane. Now, December is the earliest
part of the period favourable for improvements in concentration to
take place. How the September and the October planted crops would
have also fared, had they also been allowed to remain till December of
the subsequent year, it would have been interesting to follow, but no
analysis was however made. From the foregoing considerations, it
would appear that those canes, which are vegetatively fully prepared,
by the time the seasonal conditions favouring concentration of juice
occur, are the first to take advantage of these conditions. It would
also become evident that the mere attainment of a high degree of
concentration does not always connote an equally high degree of
quality in the juice. The improvements in quality follow the improve-
ments in concentration, as indicated by the brix values.

Again, comparing the performances of canes on the three stations
in the Northern districts, representing one tract of the presidency,
one sees that while at Samalkot and Maruteru the several crops behaved
almost similarly as they did at Anakapalli, the crops on these two
stations, were comparatively much better throughout both in weight
and in concentration and quality of juice. These differences in all
corresponding crops are probably attributable to the differences in
the local conditions of soil.

Comparative study of the several plantings made in the northern and
southern districts. The general behaviours of the plantings made
from January to May and also partly in June on all the six stations
are very similar.

2. The plantings made in other months, especially in months
from September to December showed marked differences probably
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consequent upon the differences in the conditions obtaining on the
two sets of stations.

3. The average weights for individual canes at Aduturai and
Palur are very low. Between these two stations in the south, those at
Palur are higher. The weights of canes for corresponding crops
grown at Anakapalli, Samalkot and Maruteru, are very high. For
example the weights of canes grown at Anakapalli varied from 20 to
3'0 1bs, while those raised at Aduturai ranged from 0'34 to 0°62 1b.

4. So far as the cencentrations of the juices are concerned, even
by the month of August all the plantings made from September to
December indicated at Aduturai considerably higher values. At this
place, at ages of 11, 10, 9, and 8 months they showed the following
ranges of values: brix: 173 to 19'6; purity: 84 to 89; T/B raio: 0'88
to 0°91. These latter values'however indicate immaturity, In the crops

at Palur, the purity values ranged round about 81, and the T/B ratios
varied from 0'95 to 1°0. ;

At Anakapalli and Samalkot on the other hand the positions were
the reverse. The concentrations were considerably lower in the
month of Aagust, the brix values for all the crops at Anakapalli being
below 15, and the values for purity being between 70 and 80. The
T/B ratios also were low. At Samalkot too, similar low values were
noticeable. (Brix: 14-16: Purity 67-78; T/B: 078-0"82).

5. While at Aduturai and Palur between the analyses in June
at the age of 9, 8, 7, and 6 months and again in August at ages of 11,
10, 9 and 8 months there were invariably observable improvements in
concentration by big jumps, by about 4-5 units at Aduturai, and by
3—4 units at Palur, it will be seen that at Anakapalli and Samalkot
there is particularly no improvements in concentration taking place
during this period. Similar improvements in big strides however are
noticeable at these latter stations during periods after August onwards
as already mentioned.

6. Between June and August at Aduturai and Palur, the glucose
ratios fell considerably lower, indicating a better improvement in
quality of juice, while at Anakapalli and Samalkot, they were
throughout comparatively very high. [n the first two stations the
values fell from (0'98—2'0) in June to (0°'L=04) in August, indicating
improvements in quality. At Anakapalli and Samalkot, these values
were throughout very near 1'0 and of the two stations, they are more
conspicuously so at Anakapalli.

7. Again, between the June and the July planted crops at the
two groups of stations, similar differences are noticeable., The valces
for glucose contents of juices at Aduturai for these crops during the
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months of February, March and April, are considerably lower, being
less than a third of those for the corresponding crops at Anakapalli,

8. Again, for the Tuly planted crop, T/B ratios are very low at
Anakapalli indicating immaturity during months when these crops at
Aduturai were showing high values, very near unity, indicating
maturity.

“All these differences in the behaviours of corresponding crops on
the two sets of stations are easily explainable on the basis of the
difference obtaining in the seasonal and the rainfall conditions on
these stations, which were considered in an earlier section.

VI

Thus far, the differential behaviours of the canes as influenced
by the seasonal conditions on the several stations were considered
and their similarities compared. Tt will be seen however that there
occur occasionally certain apparent contradictions to the general
observations made in respect of the variations in the concentrations,
It may be noted that such exceptions occur only during periods of
transition from season to season. This is owing more to the inertia
in their readiness or capacity to adjust and respond to the changing
conditions. The degree of the inertia exhibited varies with variety,
e.g., of the two varieties Co. 351 and Co. 352, representing respectively
the early and the late types, Ge. 351 responds more quickly, while the
other exhibits greater inertia, These and other similar differences in
the behaviours of the same variety, and of different varieties, will be
considered in a separate communication. It is enough for the present
to say, that any contradictions or exceptions noted are only apparent,
are but particular cases of a general phenomenon which has been
considered in this paper in its broad outline,

Summary and conclusions: 1. The performances of a number of
sugarcane varieties planted during 11 months of the year from
September 1932 to July 1933 at six stations in the presidency, were
followed, at several stages of their growths and the general tendencies
revealing the integrated influence of the seasons on their performances
were discussed choosing Co. 352 as a type.

2. Rainfall and seasonal conditions in the different localities are
studied, and correlated with the differential behaviours of the canes in
the several localities.

The research stations in the Madras Presidency appear to be classi-
fiable as (i) the Circars group, and (ii) the Southern group, according to
the prevalent climatological conditions. The Circars group appears to
enjoy a sequence of climatic factors more favourable for the growth of
cane than the southern group. Canes planted in certain months at
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the two different groups of stations the
their behaviour, In tracts which A
looks as though that the period from
additionally for harvesting purposes.

refore exhibited differences in
duturai and Palur represent, it
August to October is useful

3. From thig study it would appear that sugarcane has four
major phases in its life cycle: (a) establishment, (b) growth, (c) ela-
boration and accumulation of the necessary raw materials and (d) final
ripening or maturity. There are a set of seasonal conditions specifi-
cally favourable for each of these phases in the development of cane.

The conditions occur in different months of the year in different
localities,

marcation between these several
es when these conditions favoura-
They in fact overlap. All the processes
ny given time, but only at varying rates:

phases of activity or between the tim
ble for these activities occur,
take place simultaneous]y at a

For any cane crop to come up normally and yield good results, the
time of planting must be go chosen with reference to the sequence of
the seasonal conditions in any given locality, that the crop is enabled
to pass through the several phases in its life cycle in the order indj-

cated, and stay for sufficient time in each one of the seasons favourable
for these phases of activity.,

» Or any undue shortage of stay in any
of these Seasons, imposes a handicap on the crop to the extent of such

deviation or shortage of stay. These deviations affect either the

vegetative development, or the concentration, or the quality of the
juice, or all these,

e growth appears to be an

4. A minimum of prior vegetatiy
itial condition for the crop to tak

5. The concentration of juice tends towards a minimum when the
vegetative growth tends towards a maximum, The concentration tends
to improve in rapid strides to attain a maximum, when the growth
tends to stop.

6.

~
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7. The concentration as expressed by brix values does not always
appear to indicate the quality of juice. Improvements in quality
follow improvements in concentration.

8. A cane crop can be allowed to stand for a period of about
three months after maturity without deterioration setting in, but the
period is shortened with the incidence of hot dry weather.

Plantings made very late attain high concentration only very
late in the season favourable for the process. Further, they also

quickly fall off.

The author takes this opportunity to express his grateful thanks
to Rao Bahadur B. Viswanath, Director of the Imperial Institute of
Agricultural Research, Delhi, (formerly, Government Agricultural
Chemist, Madras), and to Mr. P. V. Ramiah, the Government Agricul-
tural Chemist, for the encouragement and the facilities they afforded,
and for their sympathetic criticism throughout the investigation.

The author further acknowledges with gratitude the data on
height measurements of canes so kindly supplied by Mr. S. Sitaram
Patrudu, Superintendent, Agricultural Research Station, Anakapalli,
and thanks Rao Bahadur B. Viswanath for having secured the same for

the author’s use.
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Table I,
2
Age of Average k)
crop at  Date of weight Brix Sucrose Glucose Purity Glucose =
time of analysis. of single 7 . o 7 ratio. ool r\
analysis, cane, ag
days. 1bs. o
ays s X
pRef b Bt s B o B
(1) (2) (3) (4) (5) (6) (7) (8) 9)
Anakapalli. Co, 351. (Field No. 2).
September 1932 planted crop.
161 10—2—-33 087 14:37 9:88 175 6877 1769 0'69 ®
210 31—3—-33 1:33 1538 12:54 091 81'55 722 082
240 30—4—33 145 17:07 1471 1:50 86°20 10°16 0'83
253 13—5—33 2:05 16 54 13:92 1:34 84'14 9:65 0:87
309 8--7—33 212 13:90 11°12 170 80°'00 1529 090
397 4—10—33 2'85 1610 1264 1:35 78 52 10°68 1:00
October 1932,
181 31—3—33 0'82 10°55 728 199 690 27°34 060
211 30—4-—33 128 14-27 10°57 2:54 74'1 2102 075
280 8—-7—-33 1'64 13:60 10°66 170 784 1595 083
368 4—10-33 255 16°57 1348 116 81'4 861 094
Nov-mber 1932,
245 8—7—33 0 86 1322 967 222 73 24 22 94 097
333 4-10-33 159 1677 13 47 1382 81 30 9:80 087
388 28—11—-33 16) 19:68 1826 061 92 76 3 34 1:00
December 1932,
219 8—7—33 076 11°18 653 248 5842 3550 0:79
307 4—10—-63 143 16 27 1264 161 77'71 12:74 0'85
Il 27—11—33 160 1931 1787 086 9253 481 1:02
390 - 261283 w160 11:20:34) 11855 029  91'52 156 103
Anakipalli. Co. 352, (Field No. 2).
September 1932,
161 10—2.—-33 102 13:37 868 091 64'9) 10 53 079
210 31--3—33 188 1568 12:52 113 7985 8.91 080
240 30—4—33 2 30 1609 12’75 1'55 7943 12:16 079
253 13—5-33 2:43 1574 13'47 092 85'59 686 0'84
309 8—7--33 310 13'50 1090 142 '80'74 13 00 096
397 4—10—33 3'55 13:18 904 179 7024 1981 1'i4
October 1932
181 31—3--33 105 1225 771530 6300 17 08 071
211 30—4 —33 163 1497 1085 .54 7220 23585 078
280 8—7—33 174 12:80 1003 222 7830 22:12 086 b
368 4—10-33 3123 1352 924 116 6440 12:55 093 |
November 1932,
245 8--7—-33 1'15 13:20 967 268 73:30 2776 080
333 4—10—33 2:00 14:12 10007 135 71:30 1340 090
388 28—11-33 200 1556 1399 093 8993 702 1°02
December 1932,
219 Vol e Llo. . eo Ul CoimER e et 2416 095
Sl 510233 Suies 1497 wily 1, sios 2171 FT09:8 1 01R9
361 27—11-33 220 16 49 1540 0761 9340 396 104
390 26—12—33 2°20 8:81 1694 (-39 9007 229 098
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TABLE I (Continued’.

409

(1)

(2) (3) (4) (5) (6) (@)

(8)

9)

328
357
381

299
328
353
384

23
301
326
356
404

271
295
326
374

264
294
342
396

266
313
367

284
338

286
332
392

253
299
359

221
268
329

197
242
306

Amakapalli. Co. 352. (Iield No. 2-A).

January 1933.

27--11-33 10 1636 1467 073 897
26—12—33 13 1761 1580 045 897
26—1—34 1435 19:34 17767 029 914

Februiry 1933.

27—11—-33 150 1649 1516 085 919
27—12—33 140 17'24 15:10:5 7075 876
20—1—34 1:60 19 84 1811 030 913
20 -2—34 1°52 20:585 1794 059 873
March 1933.
29—11—-33 159 1583 1317558 1 1200 867
27—12—33 138 17°64 1534 068 870
21--1—34 1'56 1894 17:86=...0.53 91°6

20—2—34 1:36 19 55 1710 077 8748
9—4—34 1:53 2219 1998 045 9010

April 1933,

28—12—33 134 17-31 1466 109 8470
21—1--34 1:02 1804 1553 ('83 8610
1-2—34 1:67 20°58 18'52 041 89 99
9-—4—34 1-54 2107 1901 069 9020

May 1933.

22—1—-34 1:34 19:04 1691 048 888
21 -2—34 1:47 20°58 1838  0'46 8932
10—4—34 1'45 21°17 1901 0°63 8980

3—6—34 19°52 1BBrE=0195 8185

June 1933.

22—2—-34 12) 2042 1793 074 88:08
10—4—34 1:34 2217 1984 047 89 54

3—6—34 21:03 19:00 053 90 36
July 1933.

11—4—34 095 21:32 1922 039 9024

4—6—36 17:94 1559 062 8708

Samalkot. Co. 351.

September 1932.

22—6—33 1:55 1990 1691 076 8490
7—8-—-33 1:65 21:07 1805 023 8 69
6—10—-33 208 1963 1675 056 8531

October 19 2.

23—-6—33 080 15'98 12'77 145 7991
8—8—-33 1:35 1663 1301 100 7821
7—10—-33 178 2079 1770 063 85'13

November 1932.

23—6--33 070 15'16 11133 252 7473
8—8—-33 118 1613 11'76 143 72:93
9—10—33 2) 87 1717 061 8224

December 1932.

24—6—33 083 1516 1134 141 7612
7--8—-33 170 1412 949 119 6770
10—-10--33 2:08 1788 1310 1:02 73:26

497
281
164

499
1°65

7229,
443
311
452
226

742
536
221
363

286
2:51
333
592

4'15
239
280

447
128
334

11-39
7'68
356

22'7
12:15
355

12'26
1254
779

090
099
096

082
082
096

077
081
092

0-84
078
091
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TABLE I (Continued).
1) () (3) (4) (5) (6) 7 (8) ©)

Samalkot. Co. 352.
September 1932.

286 22—6—33 278 174 1464 068 84'16 465 084
332 7—8—33 275 1937 1539 045 7943 292 095
392 6—10—33 315 1701 1407 031 8271 220 105

October 1932.

253 23—6—33 151’8 14:16 1197 186 8455 15:83 083
299 8—8-33 178 1663 1296 096 7794 741 083
359 7—10—33 © 203 2079 1770 025 85'13 1'41 0:92

November 1932.

221 23—6—33 095 1395 J0I6YER1E08 7734 1810 083
268 8—8--33 1'60 1513 1083 125 71:58 11-54 076
329 9—10—33 18'67 1548 060 8292 388 089

December 1932.

197 24—6—33 1°3 12:84 876 195 68 22 22:21 0:87

242, 7—8—33 19 14:42 11'34 0'86 7756 7:59 083

306 10--10—33 23 16°18 1240 0'67 7665 540 113
January 1933,

273 11—10--33 198 1520 11618 Oa] 11 764 9:8 0:90
334 11-12—-33 2:47 1928 1691 042 877 25 098
February 1933.

309 12—12—-33 2'45 1788 1507562 0:71 84'3 071 1-00
353 25—1—34 2:45 2101 : 1944 Trace 925 105
March 1933.

278 13—12—33 277 16'88 13'66 092 809 6'7 1:08
322 26—-1—34 2'90 2001 1783 0'33 89'1 18 101
April 1933.

246 14—12—33 2:00 1637 13'69 1'12 83'6 82 099
290 27—1—-34 247 19 51 17499 033 896 19 108
357, 15—3—34 2'32 2312 2067 0.14 894 0'69 103
May 1933.

261  29—1—34 1'65 19:25 1694 033 880 2:0 100
303 13—3—34 2:00 20°65 1876 027 90°8 14 102
June 1933.

285 13—3—34 132 2135 19'16 020 89'73 1:07 087

July 1933.
242 14—3—34 097 2192 1964 017 8958 085 096
Maruteru. Co. 352. (Field No. A. 1. A.)
August 1932,
147 21—1—-33 0'80 18'59 1481 092 79 68 620 1:02
179 17-—2—33 105 1904 16:70 071 8770 423 0:87
313 28—6—33 2:00 1348 9:92 147 73'58 14-81 086
420 12—10—33 3:00 18:08 15:57.- 042 86'16 2:69 105
September 1932.
281 28—6—33 2:08 13-85 990 1:24 705 12:60 084
389 13—10--33 3'88 1810 16'44 030 90'5 1'8 099

June 1932. (Dry). (Field F. 1. B.)

212 20—1—33 1-83 16'57 1248 277 75'32 22:22 091
237 17—2 -33 2:35 19:55 16'83%+1:37 8354 8:38 095
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: TABLE I (Continued’.
O (1) (2) (3) (4) (5) 6 - @ (8) )
, June 1932. (Wet). Field K. 4 A.
2 220  20~1..33 167 2057 1852 015 _ 8995 082 105
o 247 19+2.33 208 2135 1966 027 9208 138 102
095 ; January 1933.
105 8O U (05550 00 1865 . 15163 023 8379 149 097
gise el s 18 1964 1754 021  89'30 120 102
8.23 February 1933.
0.93 304 211233 20 17 4 1485 030 8537 204 094
322 8134 24 1804 1556 031 8626 200 097
. March 19:3.
e 279 23+12+33 27 1791 1541 022 8604 144 102
) 296 10134 23 1912 1670 031 8736 186 104
354 - 193734 23 1974 1698 018 8608 108 105
e April 1933.
183 sy R e TR 1871 1601 029 8559 180 104
113 0 18 3.3 29 2054 1785 015 869 081 102
April 1933 (Swampy).
Y50 257 Gilaed > "1 1385 11111 071 8021 639 092
k28 May 1933.
T b el RS S 1901 1672 058 8794 348 100
_-8(5) L S L e et 1) 2284 2032 023 8398 ki )
' June 1933, (Wet).
: 218 e e 1743 1463 074 8397 508 096
,8513 285 Ygtsiay T 3 1946 1695 025 8712 148 105
June 1933. (Dry).
o9 : 221 1010t ] 1618 1324 103 8185 800 103
i e 168 8l aag 1931 1754 036 8850 204 106
03 Coimbatore. Co. 352.
March 1933.
00 268 15..12..33 <210 521677+ 7118:80541'23 % 82:30 897 094} i
02 846 . 030034 0235 0 @025 211801546031 48052 170 10457
575 14..12.33 165 2054 1809 010 8806 054 096
274  13.12.33 210 1924 1665 039 8654 232 o-ssg M B.
87 356 6.3 31 " 6s  203948T1RM0L 023 8896 126 087
April 1933,
96 245 15..12..33 195 1920 1683 066 8764 394 088
321 8§ 3734 219 2243 2060 Trace. 9185 094
May 1933.
\y
02 : 207 15..12.33 133 1669 1387 102 8305 7:35
87 292 g 331 200 20149 ' 17:55 - 0715 865 088
8
Og June 1933.
262 . 10..3..34 (161 ©2089 © 191379020 - 9156 102 091
34 July 1933.
9 : 234  12.3..3¢ 110 1851 1599 046 864 290 087
b August 1933.

5 ‘ 204 13...3...34 085 1675 14'04 067 83'81 476 074




412 The Madras Agricultural Journal  [Vol. xxiv, No. 11.

TABLE I (Continued). :
(1) (2) (3) (4) (5) (6) (7) (8) 9)
Co. 352. Aduthurai.
September 1932,

271 14—6-33 069 118 iigobin| 6316 =70 0
334 16—8—33 150 17:3 147 04 847 273 088
October 1932,

243 15-6--33 © 062 153 118 100 ° 774 847 080
305 16—8—33 058 196 17°4 012 890 070 091
November 1932,

212 16—6—33 044 149 11-3 0'98 759 079
274 17—8-33 034 181 15°6 015 861 088
329 12—10—-33 048 189 169 008 89'5 0:90

December 1932, :
244 17—-8—33 0°62 19'5 1752 883 090
299 12—10—-33 0°62 19°0 169 0:09 88'8 089
360 11—12—-33 061 16°8 12:1 195 719 083
January 1933. :

268 12—10—33 1112 189 162 024 858 084
330 11—12--33 081 194 16'5 012 849 097
February 1933 .

237 13—10—-33 162 19'1 16'6 031 869 0-87
299 12—12—33 1:36 21'1 194 008 91'6 095
March 1933.

209 13—10—33 143 16°8 144 041 85°5 084
269 12—12—33 113 20°3 180 013 886 098

344 No material for analysis.
April 1933,
239 13--12-33 2121 203 17:8 0°21 87'84 093
311 25—2—34 1:81 19:4 17 2 0'18 889 100
333 17—3—34 2137, 182 163 0'16 894 104
: May 1933.
210 13—--12—-33 1-87 186 156 0°58 842 0'93
283 25—2—34 1:36 204 183 020 899 : 103
305 17—3—34 186 197 176 015 89'5 111
June 1933.
252 26—2—34 1°53 196 17:4 018 888 1:00 1:00
274 18—3—34 149 201 179 011 892 061 103
July 1933.
222 26—2—34 1'18 20°2 181 027 896 1:50 097
245 19 -3—34 0'88 193 169 022 880 1:31 097

Co. 351. Palur.
September 1932.

242 15:..5.. 33 097 12°3 86 25 700 0-85
277 19...6...33 1'65 14°2 107 24 754 091
331 1258583 2415 16°4 134 11 81'7 096
: October 1932,
! 246 20...6...33 080 11'6 7'6 2'8 646 0'89
300 13...8...33 1:25 153 11°7 22 76'5 096




—

November 1936] Studies in Sugarcane I1 413
TABLE 1 (Continued).

(1) (2) (3) (4) (5) (6) (7) 8) 9)
November 1932.

215 21--6—33 079 119 752 83 605 0'89

269 13—8—33 1'59 170 13'8 15 81'3 1:00

325 9—10—33 155 175 14'8 12 849 0'94
December 1932,

242 14—8—-33 1:25 164 134 14 814 0'95
299 10—10--33 1'13 16'8 13'7 09 819 096
Co. 352. Palur.

September 1932,

242 15-5—33 1:37 11°2 77 31 685 093
277 19—6—33 2:00 126 9:0 23 717 095
331 12—8—33 2:05 147 120 1:3 817 1:00
October 1932.

246 20—6—33 1:20 108 6'8 3’1 630 093
300 13—-8—23 193 14'8 114 1'6 772 095
November 1932.

215 21—6—33 091 119 755 29 62'8 093
269 13—8—33 120 15'8 12:7 16 80'5 092
329 9—10--33 1:60 162 13'5 09 837 092
December 1932.

242 14—8—33 1:20 14'5 11°0 147, 75'6 100
298 9—-10—33 118 170 14:4 05 84'8 098
January 1933.

210 14—8--33 124 16°27 132 141 81'1 092
266 10-10—33 1:60 17°36 1Sh] 05 857 099
365 17—1--34 1'65 1541 130 05 84:3 095
February 1933.

236 10—10—33 150 16°51 139 1401 842 798 084
337 18—1—34 173 176 16°0 04 907 225 100
363 14—2—34 1:60 1tzfal 1513 04 895 265 106
March 1933.

208 10—10--33 148 140 104 187, 746 1657 081
306 18—1—34 148 16'8 147 08 87'5 534 097
336 15—2—34 133 16'2 142 0'8 877 550 103
April 1933.

277 19—1—-34 145 151 12'5 1'6 829 1255 094
304 15—2—-34 2'15 152 127 117 834 951 097
333 12—3—34 1'68 16'7 14:2 11 852 802 098
May 1933.

247 19 -1--34 173 14:3 11'6 2'4 813 2045 096

274 16—2—34 1'53 14'8 11:8 17 79'8 14:24 1:06

303 12—3—34 105 17'7 153 09 86'5 586 098
June 1933.

215 19—1--34 115 12:7 94 24 74°4 25'2 090

243 16—2—34 078 16'4 14:0 10 853 69 1:01

274 13—3--34 130 17°6 150 10 84'8 6'8 1'02

343 26—5—34 105 153 122 135 802 110 092
July 1933.

244 13—3—34 075 19:3 171 04 886 285 101

312 26—5—34 098 150 127 10 847 81 087
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. Table II. ;
Comparative studies of crops of approximately equal ages
irrespective of the time of planting.
Co. 352.
Weight of Coeffi-
5 Date of Date of : . > Top/Bottom
Station. plantifi. analysis, 2 cz;g;m Brix. c];?ll;itt;f ey
(1) (2) (3) (4) (5) (6) (7)
(210-220 days old).
Anakapalle 2:..9.5:82 31—3-33 1:9 157 797 080
1—10—32 30—4—33 16 150 122 078
1-—-12—-32 8—7—33 11 12:8 7L/ 095
Palur 18—11—32 21—6—43 09 119 62'8 093
17—1—-33 14—8—33 12 163 81°1 092
16—3--33 10—10—33 15 140 746 0-81
17—6—33 19-1—34 1:2 127 74'4 0°9)
Aduturai 16—11—32 16—6--33 04 14:9 759 079
; 17—-3...33 13—10—33 14 16'8 85'5 084
17—--5—33 13—12—33 19 18 6 842 073
18—7—33 26—2—34 1:2 202 896 097
Coimbatore 22—5—-33 15--12—33 118 167 831 087
22—8—-33 13—3—34 09 168 838 074
Samalkot 14--11—-32 23—6—-33 10 14°0 77'3 0-83
(235245 days old).
Anakapalle 2—9-32 30--4-33 2:30 161 7943 0'79
5—11—32 8-7-33 120 1312, 7330 080
Palur 15—9—-32 15-5-33 187 1122, 685 0'93
17—10—32 20-6-33 080 116 64'6 0'89
15—12—32 14 -8-33 120 14'5 75'6 1:00
16—2—33 10-10-33 1:50 16'5 84°2 084
17—5—33 19-1-34 1748) 14:3 81'3 096
17—6 —33 16 -2 - 34 078 16’4 853 101
17—7—33 13-3-34 078 193 886 101
Aduturai 15—10—32 15-6-33 0'60 153 77°4 080
16—12—32 17-8-33 0 60 195 883 0°90
17—2-33 13-10-33 160 191 869 087
17—4--33 13-12-33 220 203 87'8 093
18—7—33 19-3-34 0:90 19:3 880 097
Coimbatore 14—4—33 15-12-33 2:00 192 87'6 0°88
22-7-33 12-3-33 1'10 185 854 0:87
Samalkot 8§-12-32 7-8-33 190 14°4 776 083
12-4-33 12 -12-33 2:00 16°4 836 099
16 -7-33 14 -3-34 100 219 896 096
Maruteru 10-5-33 11-1--34 1:60 190 879 100
(250-265 days old).
Anakapalle 2-9-32 13-5-33 240 157 856 084
1-5-33 22-1-34 130 19:0 88'8 102
Adudturai 18-6~33 26 ~2-34 150 196 88'8 106
Coimbatore 15-3-33 5-12-33 1:40 17:0 82:3 0:83
22-6-33 10--3-34 169 209 91'6 091
Samalkot 12 -10-32 23-6-33 110 142 84'6 083
5-33 29-1-34 170 193 880 100
(266-275 days old).
Anakapalle 1-3-33 29-11-33 1:50 15°80 867 097
1-4-33 28 -12-33 1-30 1470 84+7 101
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TABLE 11 (Continued).
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(1) (2 (3) 4) (5) (6) (7)

Palur 15—9—32 19—6—33 2:00 12:56 717 095

18—11—-32 13—8—33 120 1580 805 092

17—3—33 10—10—33 1:60 17°60 857 099

17—5—33 16—2—34 153 1480 79:8 106

17—6—33 13—3—84 1:30 1760 848 102

Aduturai 16--9--32 14 —6—33 070 11-80 636 077

17—1—-33 12—10—33 110 1890 858 0°84

17—3—33 12--12—33 1°10 203 886 0'98

18—6—33 18—3—34 1:49 20°1 892 1:03

Coimbatore ~ 15-3—33 14—12—33 170 197 883 087

Samalkot 14--11—-33 8—8--33 160 15°1 71:6 076

11--1—-33 11—10—33 198 152 76'4 091

10—3—33 13—12—-33 2:80 169 809 1:08

Maruteru 12—4—33 11—1—34 160 187 85°6 1:04
(276-285 days old).

Anakapalle 1—10—32 8~-7—83 1:70 12:80 783 086

173300 11—484 095 2130, 902 0'88

Palur 15—-9—-32 19—6—33 2:00 12:60 717 095

17—4—33 19—1—-34 1:50 15°10 829 094

Aduturai 17—5—33  25-2-34 140 2040 899 103

Samalkot 9—9 -32 22—6-33 278 17°40 842 084

10—3—33 13—12—33 277 1690 809 108

18—6—33 13—3—34 1:32 2140 897 087

Maruteru 20—9—32 28—6—33 2:08 13'85 by 084

20 -3--33 23--12—33 270 1790 86°0 1:02

(wet) 5—6--33 17—3—34 1:30 19°50 87'1 105

(dry) 3--6-—-33 16—3—34 210 198 886 106
(286-296 days old).

Anakapalle 1-4-33 21-1-34 1:02 180 861 1:05

1-5-33 21-2-34 147 206 893 104

Coimbatore 22-5-34 9-3-34 2:00 255 857 093

Samalkot 105 4. 3w 27 ww8s o 207 ¢, 1980 5 ED60 108

Maruteru 20-3-33 10-1- 34 2:30 1912 87°40 104
(297-307 days old).

Anakapalle  1-12.32  4-10-33 190 144 777 0'89

2-2-33 28-11-33 150 16'5 919 102

1-3-33 27 -12-33 138 176 870 103

1-4-33 21-1-34 102 180 86°1 1:05

1-5-33 21-2-34 1:47 20'6 893 1:04

Samalkot [ foRgpe S se e RERAR VB 16160 - 77:90 083

8-12-32 10-10-33 2:30 1620 76'70 113

6-2-33 12-12-33 250 1790 84°30 1:00

12-4-33 27-1-34 2:50 1920 8400 108

-5-33 13-3-34 2:00 2070 9080 1:02

Aduturai 15 -10 - 32 10 - 8- 33 0°60 19:60 89:00 091

16 - 12 - 33 12-10- 33 060 19:00 8880 089

17-2-33 12-12 - 33 1:00 21°10 91°60 095

17-5-33 17-3-34 190 19:70 8950 1-11

Palur 17 - 10 - 32 13-8-33 1:90 14 80 7722 095

15-12 - 32 9-10-33 1:20 1700 84 8 098

16 - 3 -33 ‘13-1-34 1°50 16 80 875 097

17 - +-33 15-2-34 220 1520 834 097

17 -5 -33 12-3 - 34 1:05 1770 86'5 098
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TABLE II (Continued).
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1) (2) (3) (4) () (6) (7)
Maruteru 21—2—33  21-12—33 200 1740 9080 094
20—3--33 10—1-34 2:30 19°10 8537 1'04
10—5—-33 15--3—34 1-80 22'80 87:36 1:00
(308-318 days old).
Anakapalle 2—9—-32 8--7--33 310 1350 8070 0'96
1—6—33 10—4—-34 1:30 222 8950 105
Aduturai 17—4—33 25—2—34 1:80 1940 8892 100
Samalkot 6—2—33 12—12—33 2:50 1790 84:30 1:00
Maruteru 10—5—33  15—3—34 180 22:80 89100 1:00
19—8-—32 28—6—33 2:00 13:50 7360 086
(319-330 days old).
Anakapalle 3—-1—33 27—11—-33 1'10 16'36 8970 099
2—2—33 27—12—-33 1'40 1724 87 60 105
1—3—33 21--1—34 1:60 18'94 91'60 104
1—4—-33 21—-2-34 170 20 58 9000 1:09
Aduturai 16—11--32  12—10—33 050 1894 8950 090
17—1—-33 11—12—33 0:80 19:41 84'90 097
Samalkot 14—11—-32 9—10—-33 1870 82:90 089
10—3—33 26—1—34 290 20°00 8910 101
Maruteru 21—-1-33 8—1—34 2:40 18:00 8630 097
Coimbatore 14—4--33 8—3—34 2'19 2240 91'85 094
Palur 18—11—32 9—10—33 160 1620 8370 092
(331-340 days old). :
Anakapalle 5—11—-32 4—10—33 2:00 1410 71:30 090
Samalkot 9—9--32 7—8—33 280 19:40 7940 095
11—1—-33 11—12--33 2'50 1930 8770 0'98
12—-4--33 15—3—34 2:30 2320 103
Maruteru 22—1—33 20—12—33 220 1870 8380 097
12—4—33 18—3—34 2:30 2050 8700 1°02
Aduturai 16--9—3 16—8--33 150 17:30 8470 088
17---4—3. 17—3—34 2:40 1820 ° 8940 104
Palur 15-9-32 12.8-33 2:00 14:70 8170 1:00
16 -2 - 33 18-1-34 170 17°60 9070 1:00
16 -3 - 33 15-2-34 1:30 1620 87 70 1:03
(341-350 days old).
Anakapalle 1-5-33 10-4-34 1-50 21417 8980 109
Coimbatore 15-3-33 23-2-34 2'40 2012 8952 104
(351-260 days old).
Anakapalle 3-1-33 26-12-33 1:30 1760 897 1:03
2-2-33 20-1-34 1:60 19 80 91'3 1:05
1-3-33 20-2-34 140 19:60 87°48 105
Samalkot 13-10-32 7-10-33 2:00 20°80 8510 092
6-2-33 25-1-34 250 21:00 9720 105
Maruteru 22-1-33 12-1-34 180 1960 8930 1:02
Coimbatore 15-3-33 6-3-34 2:60 2040 8900 097
Aduturai 16-12 ~32 11-~12-33 061 1680 7190 0'83
(361-370 days old).
Anakapalle 1-10-32 4-10-33 3:23 13 50 684 0'93
1-12-32 27-11-33 2:20 1650 934 104
Maruteru 20-3—33 19-3-34 2'30 19'74 8608 1:05
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TABLE I (Continued).
(1) (2) 3) (4) (5) (6) (7)

Palur 17-1-33  17-1-34 165 1540 8430 095

O=2883 W HO14 w2234 « v 1060 «=1417:10 15 1189:50 106
(371-380 days old).

Anakapalle 1--4—33 9—4—34 154 2100 9020 105
(381-390 days old).

Anakapalle O i3 808811833 2:00 1556 8990 102

1-12-32 26 -12 - 33 2:20 1880 9007 098

3-1-33 20-1-34 1°35 1930 91:40 1:02

2-2-33 20-2-34 1:52 2055 87:30 107

Maruteru 20-9-32 13-10-33 390 1820 9050 099
(391-400 days old).

Anakapalle 2-9-32 4-10-33 8185, 1320 7020 114

1-3-33 9-4-34 1'53 2220 90°10 108

Samalkot 9.9-32 6-10 - 33 il 1700 8270 1:05

Maruteru 19-8-32 12-10-33 3:00 1808 86'16 105

(less than 200 days old).

Anakapalle 2-9-32 10.2-33 102 13 40 64'90 079

1-10-32 31-3-33 105 12:30 6300 071

Samalkot 8-12-32 24 - 6,- 33 1-30 12:80 68:20 0:87

Research Mote

A new and important weed host of the cotton stem weevil (Pempheres affinis F.)

In the course of an intensive field study of the alternative food plants of the
weevil, various species belonging to Malvaceae, Tiliaceae and allied orders were
collected and examined. A few among them such as hibiscus vitifoleus sida
spinosus ccrchorus olitorus were noted to harbour a small but varying propor-
tion of weevil stages, But the highest infestation was observed in a hitherto
unrecorded weed host malvastrum coromandelionum (Garcke). This weed is
widely distributed and abundant on all wastelands, sometimes also associated
with cultivated crops, in borders of fields, along road sides, tank bunds, sides of
water channels, fences and other neglected places.

The younger plants were generally free and not attacked while the majority
of the medium sized and large ones were infested. The mode of attack of the
weevil is approximately similar to that in cotton. The nature of the injury and
the character and course of the tunnels are also roughly similar. In a small
pumber of cases galls are also produced. As many as three galls have been noted
to be developed in the same plant. A small percentage of mortality is also seen
to be caused amony such plants. A maximum of nine attacks with six live grubs
of varying stages has been noted in a single plant. The following table presents

the data obtained in regard to the weevil population in the different lots of this
plant material.
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