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INTRODUCTORY.

The cultivation of sugarcane has rapidly extended during the last ten
years in almost all the cane-growing tracts of India. The extension in the
cultivation of this valuable crop has naturally brought its insect pests into
great prominence, DBorers constitute the most serious pests. Reports from
various parts of the country indicate that on an average about 0%, of the
crop is damaged by these pests every year. Recent work in several countries
hins shown that all cane varieties are not equally susceptible to damage by
borers [Cleare, {1934); Holloway, (1935); Tucker, (1936} ; ete.]. In India
numerous new varictics of cane are distributed periodically from Coimbatore
for trial in the provinces and it is of great economie importance to ascertain,
in addition to other factors, the behaviour of such varieties towards insect
pests in different regions of the country. Observations on this aspect of the
problem have been taken on several varieties at Pusa ! and some localities in the
Punjab ! during the last five or six years and at Muzaffarnagar (United
Provinces) for the last one year or so,! but in most cases the observations
have been based on only a small number of canes of a few varieties at a time.
As far as the available literature shows, hardly any critical large-scale
investigation, to study the comparative susceptibility of the most common
varieties of an area while grown side by side, has yet been undertaken at any
station in the country. Therefore in the cane season of 1935-36, while the
Imperial Agricultural Research Institute was still at Pusa, a study into the
behaviour of the five common varieties of cane of North Bihar was made, the
results of which are deseribed in the following pages.

MATERIAL AND METHODS,

The varicties under study were Co. 210, 213, 299, 313, and 331. They
were planted in a randomized plot about two acres in size in the Harpur jilli

1 Sec the Annual Reports of the Imperial Entomologist, Pusa, and shose of the
Director of Agriculture, Punjab, for the years 1430-36. and of the Director of Agriculture,

United Provinees, for 1935-36.
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field of the Pusa Estatc. The detailed plan of the layout (Fig. 1) was
as follows ;—

The plot was divided into eight blocks and each block was sub-divided
into five divisions, each division nieasuritg 60°x 24, with a six feet broad
passage all round. Kach division contained one particular variety and the
planting was done in such a way that each block contained all the five varieties,
labelled A, B, C, D, and E, in the figure. Planiing was donc in afl the
divisions lengthwise {east to west) in rows three feet apart from one another
as shown in D of block No, 8 in Fig. 1. Thus there were eight rows of each
variety in a division and the various varietics were distributed in the blocks
at random. Four (Nos, -4} oul of the eight blocks were kept as controls,
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whereas in the other four (Nos. 5-8) the dead hearts (external symptoms of
borer attack) caused by various borers were removed and their causal agent
examined and determined every month. Thus data about the number of
dead hearts appearing every month and the kind of borer or borers responsible
for them were obtained. Two hundred canes of each variety from each
division, viz. 800 canes of each of the five varieties, were thus examined every
month. Ir the control blocks the total numhber of dead hearts observed every
month was recorded but no dead heart was actually removed.

The borers found infesting the erop at Pusa were of the following species :—
Top-borer—Seirpophage nivells Fab, Occasionally a few specimens of §.

monostigma Zell. were also obtained.
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Stem-borers—Diatraca (Argyrin) sticticraspis Hmp. was the most common
species {80-85%,) ; D. venosale Wik, was about 15%, and Chile zonellus
Swinh, 3-5%,. The seasonal history and habits of the three species
were almost similar and therefore they were considered as one pest,

Root-borer—Emmalocera depresselly Swinh,

(BSERVATIONS,

The chservations on the incidence of pests on various varieties in differeat
blocks throughout the year are detailed in Table 1. The same observations
are summarized in Table 11, in which the data from different blocks have heen
povled together, In Tables 1II-VII the observations on each of the five
varielies under investigation have been ifabulated separately, so that the
behaviour of 4 particular variety at different times of the year can be examined
readily. The data given in these five tables are graphically shown in ¥igs. 2-6,
so that the reader can easily have an idea of the behaviour of various pests
at different times of the year infesting a particular variety. In Figs. 7 and 8
the increase in the aggregate number of dead hearts during diffcrent months
is shown graphically, The observations are summarized below,

TeEE STEM-BORER.

The stem-borer moths emerging from the hibernating larvae of the previous
season were first seen in the cane fields early in March and they staried oviposit-
ing soon afterwards, The young larva started boring into the stems within
a week and dead hearts, the external symptoms of their attack, began appearing
in April. The same was observed by the staff of the Imperial Entomologist
during the previous five years. The percentages of dead heurts caused by this
pest in various varieties during different months of the year are given in
Table I1, column 6. During April this percentage varied between 0-16 and
0-57. With the onset of summer the activity of this pest increased and the
greatest number of dead hearts in all varieties caused by this borer were observed
during June (2'75%-6'75%). ¥rom July onward the activity of stem-borer
remained at a low ebb (Figs. 2-6), and the pest was not responasible for causing
more than 2:59, of dead hearts in any month in any variety (Tables III-VII),

With regard to the comparative susceptibility of various varieties to the
attack of stem-borer, Co. 213 proved to be the most suaceptible. During June,
when all the varieties had the highest number of doad hearts caused by this
pest, Co. 213 had 6:75%, Co. 210 came next (5-33%), Co. 331 had 3-63%,
and Co. 313 showed the least damage (2:75%,). During the pest of the year
also (Table 1I, column 6} the various varieties showed damage in the same
order of intensity as above. Though Co. 289 and Co. 313 were equally damaged
during June, the latter varicty was however more damaged during the rest
of the year, therefore keeping the whole year in view, Co. 299 proved to be
the most resistant.
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Tae Tor-BORER.

As observed by the staff of the Imperial Entomologist during the previous
five years or so, the top-horer moths also emerged and started laying cggs in
Mareh, and the dead hearts cansed by the borer larve began appearing during
April. The number of dead hearts caused by this pest gradually increased
during May and June (Tuble II, column 5), but during July there was a sudden
increase when the percentage of dead hearts in the various varieties varied
between 3-38 and 9-63.  After this month there was a fall in the case of all
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Fia. 2. Percentage of dead hearts caused by all borers (shown by straight Tine}
and by wvarious borers individually at different times of the year in Co. 210,

varicties (Tables II-VII), probably due to the monsoon, the highest percentage
during August- being 2-25. The number of dead hearts observed in October
{9-139%,-12-839%,) represented figures for two months, as no observations had
been taken during September due to floods. Even keeping this fact in view,
the increase in the number of dead hearts in the beginning of antumn was
evident, as during November the percentage varied between 5-88 and 11-38,
There was a slight decrease after this month, but the percentage remained at
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a high level throughout the winter. Thus unlike the stem-borer, the top-
borer was aetive almost throughout the year except during the monsoon
months, and was most serious at the height of summer and then again in
autumn (Figs. 2-6).

As regards the comparalive susceptibility of the various varieties, it will
be evident from a perusal of Table 11, eolumn 5, that whereas up to the end of
July this pest caused almost the same percentage of dead hearts in all the
varietics, after the ruins the variety Co. 210 suffered the most during the rest
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Fra. 3. Percentage of dead hearts caused by all borers (shown by straight line)
and by various borers individually at different times of the year in Co, 213,

of the season, Co. 213 behaved slightly better than Co. 210, Co. 299 came
next, and Co. 313 and 331 proved to be most resistant.

Tuze Roor-Borzr,

The moths of this pest as those of the previous ones were observed in
fair numbers in the field in the first week of March and dead hearts caused by
the borer larva appeared in April. At this time the root-borer was responsible
for causing a much higher percentage (3-63 to 5-75) of dead hearts in all varieties
than stem- and top-borers taken together (Table II, cf, column 7 with 6 and 5 :
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and Tables III-V1I). During May the position was almost vnchanged. In
June the percentage of dead bearts went down slightly, but it considerably
increased again during July (5-25—-11-759%), obviously due to the attack by the
second brood of the pest. At this time again, of the dead hearts examined, more
were catsed by the root-borer than by the top- and stem-horers together.
During the monsoon months the damage caused by this pest was less, as was
the case with other borers described above. There was a slight increase during
Octaber and November, but it was never so high as during the summer monihs
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Fia. 4. Percentage of dead hearts caused by all borers (shown by straight line)
and by various borers individually at different times of the year in Co. 209,

{Table IT, column 7 and Figs. 2-6). From the beginning of December onwards
there was very little damage by the root-borer (0-389%-2-5%;).

As regards the relative susceptibility of various varieties, Co. 331 proved
to be the most susceptible to the attack of this pest throughout the year.
Co. 213 waz slightly less susceptible. During July, when the percentage of
dead hearts caused by the root-horer was the highest, these two varieties had
11-75%, and 10-239%, of dead hearts, whereas in each of the other three varieties
dead hearts were about 6-5%, onty. Though in July these three varieties had
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almost the same percentage of dead hearts, their behaviour studied throughout
the year (Tables II-VII) showed that of the three Co. 210 suffered the most,

Thus Co. 299 and Co. 313 proved to be the least susceptible to the attack of
this pest.
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F1a. 5. Pereentage of dead hearts caused by all borera (shown by straight line)
and by vearious borers individually at different times of the year in Co. 313.

AGGREGATE DEAD HMEARTS IN THE CONTROL PLOTS,

As has been stated in the beginning of this article, 800 canes of each
variety were examined every month also from the control blocks, in the same
way as from the experimental blocks, except that in the former case the dead
hearts after counting were not removed and their casual agents not deter-
mined. The control plots therefore presented the natural condition. The
percentage of accumulating or aggregate dead hearts in various months in
different varieties is graphically shown in Fig. 7, whereas the monthly
increase in dead hearts every month is shown graphically in Fig, 8. It will
be observed that as the season advanced the number of dead hearts inereased
and did so suddenly in June and July (see Fig. 8) and then rapidly decreased in
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the succeeding months. Figure 7 shows that Co. 210 suffered the greatest
amount of damage, and Co, 299 the least,

Furthermore, it appcars from Fig. 8 that the new dead hearts that were
formed each month in the control blocks were not s0 numerous as those which
appeared in the experimental blocks in which all the new dead hearts were
removed every month. This suggests that the removal of dead hearts from
a particular field does not help much to check the damage if similar action is
not taken in the surrounding fields from where the pests can have free access
to the ficlds which are made practically pest free.
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Fra. 6. Percentage of dead hearts caused by all borers (shown by straight line}
and by various borers individually at different times of the year in Co. 331.

CONCLUSIONS AND SUMMARY.

From the foregoing it will be observed that all the three borers begin
their activity at Pusa during March. They become more numerous with the
approach of the hot weather. This might be due to the normal increase in
the number of the pest, inasmuch as early in May there is a second brood of
the moths in the field which is naturally much bigger than the initial one, or
it may be due to the influence of the hot dry weather. During the monsoon
months the damage hy all borers decreased but increased again socon after
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Fic. 7. Percentage of aggregate dead hearts at different times of the year
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the rains were over. The increase in the activity of borers during autumn
was especially well marked in the case of the top-borer, which caused in
almost all the varieties examined more damage at this time than even
at the height of summer. Furthermore, when the winter set in, whereas
there was considerable decrease in the damage caused by stern. and root-borers,
the damage by top-borer remained at a fairly high level. These observations
confirm those already taken by the staff of the Imperial Entomologist during
1930-35 {op. eit.).
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Fia. 8. Monthiy increase in dead hearts in varions varisties,

As to the cause of the difference in behaviour of the various borers, apart
from the peculiar biology of individual pests, the stage of growth of the cane
seems to play a very important part. As the top-borer attacks the growing
region of the plant, it is active throughout the growth of the cane. The
stem- and root-borera which attack the stem and basal parts of the plant
as long as they remain soft, cause most damage in the early stages of the
erop, viz. till the onset of the monsoon. After this period they mostly attack
the tillers, which are usually given out up to the end of November,
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As regards the relative susceptibility of the various varieties under investi-
gation, only tentative conciusions can be drawn at present, as extensive and
properly planned observations have been taken during one season only. The
data collected and summarized in the previous pages indicate that a particular
variety may be resistant to one borer and susceptible to another. For example.
the variety Co. 331 was found to be most susceptible to the attack by the
root-borer but very resistant to that by the top-borer. In the following table
the various varieties have been arranged in order of merit, in reference to
their susceptibility to the attack of different. borers, as observed in 1935-36.

Stem-horer. Top-borer, Root-borer.

Least snsceptible gg g?g gé? %?g
Co. 331 200 210
Co. 210 213 213
Most suseeptible .. .. Co. 213 210 331

Taking all the borers into consideration, the varieties Co. 313 and Co. 299
seemed to be most resistant, Co. 331 intermediate, and Co. 213 and Co. 210
the least resistant,

ABSTRACT,

The fact that certain varieties of crops are resistant to insect attack
has been established on general lines for some time past. Sugareane which
is one of the most valuable crops in India is seriously damaged by certain
moth borers every year. In other countries, e.g. the West Indies, ete,, where
this crop is also sttacked by borers, belonging to allied species, it has been
found that certain varieties are more resistant to the attack of these pests
than others. In India a large number of Coimbatore cane varieties are dis-
tributed every year and are tested in various provinces with regard to their
yield, etc. Only occasional observations have been taken on their behaviour
in reference to insect pests. Therefore, a detailed study from this view-point
of the most cormmon cane varieties of North Bihar was made at Pusa during
1935-36, the resulis of which are described in the paper.

The five common varieties Co. 210, Co. 213, Co. 299, Co. 313 and Co. 331
were critically studied. They were grown side by side in a randomized plot
and about 800 canes of each variety selected from varicus parts of the field
were examined every month for dead hearts (the external symptoms of borer
attack), which were dissected and their causal borer determined. The number
of fresh dead hearts appearing in each variety during different months of the
year were noted. Examination of the data thus collected lIead to the follow-
ing general conclusions :—

Moths of all the three borers, viz. top-, stem- and root-borers emerge in
the field in March. They lay eggs soon afterwards and the young borers
hatching therefrom attack different parts of the cane and cause dead hearts
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which appear during April. As the season advances all the three borers become
more active and cause the maximum number of dead hearts during June or
July. During the monsoon months their activity decreases but soon after
the rains are over it increases again. The damage by the top-borer is espe-
cially very heavy during autumn. This pest remains active almost throughout
the year, whereas the dead hearts cansed by the stem- and root-borers during
winter are comparatively few. These results are in accordance with the
observations taken by the staff of the Imperial Entomologist during the last
five yeara or so.

As regards the comparative susceptibility of various varieties, the con-
clusions derived are yet only tentative as the varieties have been studied on a
large scale and under properly planned experiments for one season only.
Taking all the borers into consideration, Co. 313 and Co. 209 seem to be the
most resistant, Co. 331 intermediate, and Co. 213 and Co. 210 the least
resistant.
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200} 90 | 7 . 2-0) .. 20| 90 | 70 .. .. 2 800 |48
2001 75 | 4 .. 35 .. 200 TO | 55 05 |1 800 | 49-50
200 | 55 | 3 05 | 20 . 200} 90 | 70 .. 2 800 | 51-25
200 | #0 | 15 | 05 10 200 ) 75 70 .. 05 800 | 71-50
200 | 85 { T0 G 0-5 20| 75 | 60 | 06 be 800 | 5150
200 | 55 | 56 .. .. 200! 55 | 50 .. 5 800 | 5025
20| 70 | 55 | 03 10 200 | 45 | 45 . 800 | 51-13
200 | &5 | T0 | 10 05 200 | 456 (| 45 800 | 51-23




TasLe 11.

The total number of dead hearts caused by borers in various varieties in all the experimental
and control blocks.

EXPERIMENTAL BLOCKS. CONTROL BLOUES.
1 ] Dead
Tune of i Dead Dand hearts
Ga: No. of . Dead hearts | hearts | caused Aggro-
¥ 1 Total %, | hearts gate
Variobivs, | Plants of dead | caused cauged | caused | by b_orA dead Le-
Bx- hearts. | by top- by stem-| by root-| ersin h 1nark
amined, * b grer 13/ borer borer com- eoﬂ'm
T %. | bina- %
tion %,
] 2 3 4 3 6 7 8 9 10
April Co 210 800 6-83 7 050 517 363
o 213 700 671 0-57 0-57 5-56 285
Co 209 633 379 .- 016 3-63 4-25
Co 313 657 426 .. 0-46 3-81 45
| Co3al | 800 | 800 | v . 575 613
May | Co 210 800 83 | To0 | ZWE| sob 538
Co 213 800 5175 13 275 288 625
Co 204 731 4-38 9-55 0-55 3-28 8-50
Co 313 800 300 025 1-50 325 550
L Co33l | 800 | 550 .. 1-63 387 88
June Co 210 600 | 1090 | 200 | 533 267 | . 2275
Co 213 8OO 11-25 1-63 615 2-88 16-38
Co 299 800 7-25 225 275 225 1175
Co 313 $00 515 1-25 2.75 1-75 .. 175 .
Co 331 800 | 10-88 338 363 388 . 14-3% =
July Co 210 600 | 14-50 583 1 200 6-67 .. . 4075 5
Co 213 #OO 20-3% 715 2-50 1013 .. 35-50 =
Co 299 800 | 1713 9:63 0-87 663 .. 33-25 B
Co 313 BOO 12-35 538 063 625 .. 3500 g
Co 331 800 | 20-38 7-00 1-63 11-75 - 36-63 3
August Co 210 600 5333 | 150 017 ;. 367 .. 4078 B
Co 213 800 438 1:50 - 2-88 - 38-25 5
i Co 289 800 4-00 213 . 1-87 . 35-63 £
Co 313 800 475 225 0-13 2.38 . 39-13 1
Co 331 800 538 0-75 0-13 450 . 39-88 by
Yeptember E
No obasrvation taken due t0 floods. *3
9
October Co 2l@ | 600 - 17-83 1283 133 | 350 .. 1475 =
Co 213 | 800 17-75 11-25 1:00 5-13 .. 4263 ®
Co 200 800 13:00 950 0-75 275 .. 41'25 X
Co 313 800 | 1663 9-13 238 5-00 . 39-83 3
Co 331 800 16-50 1050 0-48 138 | .. | 422 | 3
November| Co 210 | 60D 14-33 10-50 017 367 . 49-25 B
Co 213 300 | 1213 713 1-13 588 .. £5-50 2
Co 299 800 14-38 11-3% 0-63 238 . 43-50 g
Co 313 800 9-B§ 588 0-88 313 .. 44-25 h
Co 331 800 1000 6-13 0-13 375 .. 4375 g
December : Co 210 600 | 12-33 9-00 0-50 2-33 05 5750 t
. Co 213 800 11-38 7-63 1-25 250 . 45-50 =
Co 299 300 §00 638 013 1-13 0-38 | 4363
Co 313 800 | 1000 6-75 075 2-25 .. 4550
Co 331 800 9-25 675 025 1:80 . 45-38
January | Co 2i0 600 ; T80 ; 650 017 017 67 | 6313
Co 213 800 875 5-50 1-38 0-88. 100 | 4925
Co 299 800 6-88 575 0-83 0-50 | 4800
Co 313 800 | F 600 4-50 0-13 1-13 026 | 49-50
Co 331 800 562 4-25 013 0-50 075 | 5125
February | Co 210 600 400 | 700 0-17 .. 0-83 | 7150
Co 213 800 775 5-25 1-88 .. 0-63 | 51-50
Co 299 800 525 488 .. - 038 | 5025
Co 313 800 7-38 5-63 100 .. 075 | 51-13
Co 331 800 7-00 5-75 0-38 038 050 | 5126




TaeLe JII.
Number of dead hearts during different months in Variety Co. 210.

EXFERIMENTAL BLOCKS.

|
| CoNTROL BLOCKS.

T

] ! J .
Time of i Dead [ Deaad Dead ‘ Dead ]Peaag A
venr. No. of | hearts ' hearts | hearts ' hearts = _° r: : gg::-
) plents | during f caused | caused | oansed ,bcﬁ‘;se, : 5:3.6 Re-
ex. the | by top- |bystem-| by root. ! 131 c‘;:]“ hearts marks.
amined. ; month | borer baorer borer | binatio;l o,
| % 1 % - : % o, o
. ] ]
| 1 !
Aprii 600 ! 5-83 017 0-50 517 ‘ i 383
| _: |
May 800 i 683 10 | 233 | 350 ‘ 838
1. N i |
|
June 609 10-G} i 20 533 2.67 22-75 .
! =
=
July 600 1450 583 20 667 4075 g
i3
Angust 600 533 15 0-17 3-87 40-78 b
2
E
z
Repternber No observations taken dus to flooda. §
iy
R — =
o
! 3
Oetober .. 800 | 1783 | 1283 183 : 35 017 | 4475 £
=]
|
=
g
Novernber 600 14:33 1350 017 167 49-25 2
5
December 800 12-33 9-00 050 2-33 050 67:5
January .. 600 7-50 6-50 0-17 017 0-87 83-13
February . . 500 800 7-00 0-17 ¢-83 78 -3




TasLE IV.
Number of dead hearts during different monthas in Variety Co, 213,

EXPERIMENTAL BLOCES. | CONTROL HLOCKS.
i | : ! R
! i | Dead
. | Dead | Dead ! Dead | Dead : ! )
Time of | No.of | hearts | hearts | hearts | hearts | hearts | Aggre
vear. . ! : | caused gate Re.
 plants | during ., cansed : caused : caused b h()rers! Jead marks
| oex- the ' by top- iby stem- i by root- ifl com. | hearts o
famined. | month i! borer i horer .J ror by ation) o
I| Yo Do I %o+ 'i G ] o, 1 °
| . : i i I —
' : l - ; i
April - T a7l =57 457 1 53546 | ! 285
|
SN S B I S R N
' ! | |
Moy .. 500 575 0-13 275 2-88 3-25
i
Fune .. OO 11-25 1-63 675 2.88 .. l 16-38
July .. 800 | 20-38 73 | 250 | 1013 | 3550
!
‘ |
August .. 800 438 1-50 .. 288 .. 38-25
Septernber No observations taken due to floods.

October .. 800 17-75 11-25 1-00 »13 038 42:63

In the coutrol blocks 800 plants were examined every month.

Novemher 800 i4-13 7-13 1-13 -8R .. 455
December 800 11:38 7-83 1-25 2:50 4550
Jannary .. 800 875 &6 1-38 G-88 1-0ir 49-23

February.. 800 715 525 1-88 - 083 61-50




TaBLE V.

Number of dead hearts during different months in Variety Co. 299,

EXPERIMENTAL BLOCES.

+

f
‘ CoNTROL BLOCES.

l i ! i | :
1 : ! | |
. | Dead ' Dead | Dead | Idead | Dead )
Time of { No.of | hearts | hearts | hearts i hearts @ Dearts | Aggre-
year : | i ecaused | gate
! plants | during ! caused | caused ! caused iby horers  dend Re-
| ex. ‘ the ‘ by top- by stem-| by root- ] ¥ c hearts marks.
yamined. | month - borer | borer | borer ! e com- ear
: ar e o L e I'bination, %
I’ e | o K ) Jor JI o,
i i : : !
—— ‘ ———— - — __{__._ —— —m _‘_.. e o e —_
o L
April 633 | 378 . .. 1 016 363 P25
| i ‘ : i !
— e — e = e mm mmm e I —_— _.._I : 1 | —_
May 131 4-38 035 ’ 55 | 328 ! | 850
i I H
SN AU S S |
| : ! i
June ' s00 | 725 T o225 | 2% | 225 L1175
| ' i = i £
! i : i =
I =}
\ i i g
! | . . [
July 300 1713 i 963 |, 085 | 663 | 3325 B
[ I 8
: | ! |_‘_h%‘__[_nw__'___ -g
- | ‘ | ’ =
! ; i | i | g
Auguet .. 800 | 400 | 213 | ;e | 3563 g
t H i ' <
l : | ‘ N _m!m__ f | ] g
E
o
September ‘ No observations taken due to floods. E
i B
‘ bog
. | |3
Qectober : 840 ; 13 95 ; 075 2-7a 41-23 i g
§ ! =
I L | =
; | X
i, | |3
November 800 14-38 . i1-38 0-83 i 2-38 435 ‘;
: | =
) e ]
i -
|
Deocember 800 800 6-38 0-13 1-13 038 43-63
I
]
- ]
i .
January .. | 800 | 6885 | 575 { 063 | 050 i 4800
|
I ! | ;
; ' !
| i
February. . 300 5-25 488 } A 0-38 Ii 50-25
|
i I




TFasLe YI.

Number of dead hearts during different months in Variety Co, 313,

i EXFERIMENTAYL. BLOCKS. ECoxmmt. BLOCKS,
|
|___\_ . —_— . e — __I - - . - B F P S ———
: | I Dead
o i Dead Deed | Dead Dead :
i i L
l":e of | No. of | hearts l hearts | hearts | hearta é:‘:;;g ! Agg:: )
year, : plants | during | caused | caused | caused by borers ﬁead Re-
8x- the ' by top- | bystem-; by root- i com.  hearts . marka.
amined, | month  borer @ barer | borer }1) e " oI
ar. e | o | er ination A,
s} . T 1 a ! 0 | 9/_
' : : I ; ©
i : ! ‘ : :
April 657 | 426 | 046 | 381 .. 450 |
i : ) !
; i | | | = |
Mey .. 800 500 . 025 | 150 | 325 ‘ 530 |
B S T S R R S
i ! [ l
| 1 .
June 800 575 | 123 i 275 | 175 | 17:50
1 i | i N
- T | ; - . T <]
: : | E
Fuly ' s00 | 1225 | 538 063 | 625 | 35-00 2
i | . 3
e e L g
| 1 1 1 a
August 800 476 | 225 0-13 2-38 J . 39-13 E
| i o
- — - - . | =
@
B
ol
September No observations taken due to floods. "é
2
- e | =
. =
! ' ' ! x®
; : : : pt
October .. | 800 | 1663 | ©13 . 238 500 013 3988 '::a
I H l S
| ; | \ g
Novernber ! 800 988 | 588 0-88 ; 313 ©44.25 :
| ; £
. l _ - _— '. — __] - ,E
December 800 ; W00 | 875 - 075 - 225 I o025 ' 455
i , : | .
| ;

Jenuary .. [ 800 | 600 | 450 : 013 | 113 | 02 | 495

February‘.-[ 800 738 563

i ! i
: i




Number of dead hearts during different months in Variety Co. 331,

TaBie VIL

|
i EXPERIMENTAL BLOCKS. CONTROL BLOCES.
| S R
! ﬁl | Dead ‘
; : Dead | Dead Dead Dead
Time of | No. of | hearts | hearts ' hearts | hearts | D0Tte | Aggre- -
Year. Pl i caused gate Re-
| plants | during ! caused | caused ; csused '
! i . | y borers] dead | marks.
ex- the | by top- |by stem-! by root- | I
i . | in cam- | hearts
i amined. | month | borer | borer borer | ;o tion o i
; %o, % | % %- Y o
| ] - |
- e — - H J— e e —— -
; ' i
April .. | 800 | 600 | 025 575 613 }
!
| j ! !
- _— L
; |
May LRG0 SR 1-63 R-87 BesR
I
i : | ]
June N KO0 1388 358 3-63 3-RE [4-38
!
; | 2
July . 80 2038 700 I-63 1175 16-63 =
! g
i : 5
| a‘ | | 3
| | 5
August .. 1 800 538 75 013 4-50 395 =
-- - L t @
[ ~3
. 4]
i B
September | No chservations taken due to floods, -g
-]
_ U U B
| i i s
; | it
Qetober .. 800 165 | 105 © 0-88 313 | 42-25 _fE
| =3
[ ]2
| ‘: | | £
November 800 | 1000 613 | 018 | 375 | 4375 g
i ' o
|_ . -
: ! | A
December | 800 925 675 0-25 180 | 0-38 ’ 45-38
! : |
I H
I i " |
Janvery .. | 800 | 563 | 425 | 013 1 050 | 075 | 6125 !
I
_ b
| T ’
I
February . . 800 7-00 [ 575 038 | o038 @ 050 | 5125
! 1
| | | |
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