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P LININ:KD STATISTI AL FYPORT ON TIIE REGIONAL EURVIX
OF “0.¥R PESTS OF SUGAIC/NE s CECEMOER 1940 = MARCH 1941,

CHAPTEPR. 1, IRTROSUCTION

1. This is an introductory chapter which gives a briel history of
tlis ucheme and a jjeneral description of procedure adopteid in writing

t1is “eport. The arrangement of th:e ['eport is also explained heres

liistor, of the Sclieme

2, This Rorort %3 concerned witl only what may be called the revised
version o ‘u. ol.. sui:ews for the repional survey of sujurcane borerse
I ™« net s to do witii the planning of the original ec .amej and I
- not fumilinr wit!i 4ts tochnleul programme or procedure. Mrs Pe Ve
I~ cy I balieve, was in clarge of the original scheme from the very
iacinningy and ' 41l el with it in a separate rerort.

Ze In Marah 19:8, shen the olw rcheme I belleve —as alrea’” in opara=
tion, I a3 aske! to help Mr. Izcoe in propiring standard entry forms }
en: . sre him o supgertions. For one yeur I had mo furtlher contuct
wit, tia ‘cweme. In Marc: 1939 I wus nasked to suggest methods "for
securins s:ndom «&-.uples. L 1little luter in May 13¥9 in Siamla T % & the
opportunity of ezmining tle -chome for the firzt time Juring its con-
sideration r% an '2d hoe cntomological Commities. I w2 i lmpresalon
vt Jisld vork fodl Alre & 8t rbed 4n a lurge mnher of re~ions lut
tl.e olue:viitions vwera confined to & eirgle emidl arws: in 4.0 nelghbour-
liood of the central station of the rezion, und tirt ne arrargements lid
xen m.de for locating the scmples at rarslom,.

4. As a result of tie detniled oxuminution Iy tie ac noc committee
ton o llesl ¢'anges were intro-luced in the rovised sci.cme. Insteacd of
concuntritin: tla wliole of the fiocld work in one small ~roa it ws
propoaud to .iviio each re,ion into elevor localities aach of wiidch
mould cover an warea of -.Lout 120 s3. miles. Sacondly, all asnmple=units

%910 to be losnt:d at random.



5. There w 8 considerable difforence of opinion among thie entomologints

3 to the best method of muking fleld observitions. After three days
of discussion a procedure w 8 recosmended ~n the best com;romise th:t
could le re:c'ied 'y the committee. In forwurding these recommencations
I had sugpoested t'it the scheme sould be restricted to a small mumler
of reglons in “he first instance to enalle an efficient technique be'ng
evolved on an e-perimental busis ror an All-India survey. The autlorities
concerned, “o:ever, decided to proceed with the scheme in ix 9 or 10 regions.
A complete 11st is given in Chapter 2, para 22, pp.8-9.

6. It apparently took n good deal of time to bring the revised schiems
into operaticr . In a fow regions tids was done ir Rovecber 1940, tut in
many of the rusions the new procedure was sinrted in December 1940. The
present s.eport therefore covers a period of four months {rom Decerber

1940 to M:rch 1941,

The GCeneral Plan of the Survey

7. According to the technical programme of work 11 localities were
selectod in each reglonj from e.ch locality 2 villnges nnd from e-ch
villige 5 sugarcans fields were picked up at random. Detalled specifica-
tions were sup:1lied from the Statlstical Laboratory for choosing the
samples at randome

8. The field work wus entrusted to a team of thrae vorke:s one of wiom
was an entomolopical assistant :nd the other two were field men. Each
field w:s divided into 3 portionn; .nd euch portion w.s allotted to one
worker. Exch worker then selected 3 stools at random from his portion of
the fleld, examined every shoot and cane, und recorded the mnbter of
damuged shoots and canes by each type of Lorer in each stoole. Each worker
also recoried in Form IV (Field Liary) wairious details about each field
ssuch 18 the viriety of crop, date of planting, ratooning, etc. So far
.8 practicable the same flelds were ex:mined every month, so that the
sam:le stool: alone were selected independently each month by a random
process. Gene:ul observations on the weather conditions of e ch locality

and vill.ge were also inclwied in the prograrmee.
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Scope of the Report

9. The element studied in this Report is the intensity of ~ttack
by a borer peat defined zs the proportion (perccnt.'nge) of canes dnmnged by the
¥y/borer. Although vnrious details, such as, vuriet) of crop, date of
planting, ritooning, type of mamre, irrigntion, cultural practices, stc
were recorded for each field, and details of weather conditions for each
village, and meteorological recoris for a central s .tion in euch
region were also avallable, no attempt has been mide in this preliminary
report for lack of time to assess the influence of any of the above
factors on the "ncidence of horer pests except that of 'ratooning' which
is gensrall; helieved to have an adverse influence in increasing the
borer ttacke

10. T¥ith recpect to ratooning the {ields were grouped under three
clisses as follows g—

(1) Planted fields in which fresh setts were used without
r:tooninge.
(11) [Latoomed fi.lds in which canee were ratooned after the
previous h.rvest.
(141) Mixed fields in which both planted and retooned c2nes were

grosn simultanecusly.
In most regions the fields were 'planted?, and 'mixed' 3 in some ceses,

however, fields came under all three categories.

Nuture of the Material

11. I shzll now briefly describe the prim .ry daota on which this
Report is bised. An ebstract statement is shown in Table (A-1) in which
cole(1) gives the rerial mumber =nd col.(2) the nume of the region;
col.(3) the nime of the province in which the region is situsted;
col.(4) the mumber of localities surveyed in the month of November 1940
and col.(5) shows the dute on which the field books were received in
the Statirticzl Labor:torye. Similar informstion for December 1940 is
given in cols.(6) and (7); for Jamiary 1941 in cols.(8) and (9); for
February in cols.(10) and (11)3 and for March in cols.(12) and (13).
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12. It will be snen from T ble (A-1) that four reg'cns did not rend
any recordz for November 1940. Mr. Isanc informed me th:t the old rrocedure
was used in these :gion- even in November. Other records came in very
late, for example, from two regions on the 10th April, and from snother
region on the 12th May. In view of the incomplete nature of the records
it wis decided to exclude November 1940 from the presemt Feport.

13. There are other gaps in the field data as can be exsily seen from
Tnble (A-1). Dacca has easily the worst record. In November and December
1940 only 6 locnli-ier (inste:d of 11) were surveyed in this regionj in
Jamu -ry 1941 all 11 localities were covered; tut in February no fleld
work w:s done ..t all, apparently for l-ck of funds to psy tr~velling
alloancos; and for March records of only one sinsls loc:lity wes received
by us. Amon; the remaining reglons, Gurdaspur, Gudiyattam and Pudegaon
su-veyed lescs thuin 11 locelities in certain months. The other five regioms,
namely, Musaffarnngar, Gorakhpur, Sep'ya, Pusn and Cuttack surveyed
11 localities in e:ch of the four months December 1940 to March 1941.

Arrangements for Statistical Ananlysis

14. I was asked by the Speclal “ntomological Committee wnhich met in
New Delld on the 15th M:rch 1941 to prepare by 15th June a preliminary
report on the ntove m.terial. Nominslly this guve me thrce months to
write this Fepo t, btut in sctual fact the time -t my disposal was much
less. We started primery classificition and tabulation immedi te y on my
return to C-leutts, lut the work w.s gre.tly hampered by the delay in
receiving tlie field records from various regions. From the dates given
in cols.(5), (7), (9), (11) and (13) 1t will be seen thit the tulk of the
records reached us in April in some c.ges on the 16th or 17th April. It
took us another week to get things re:dy, and it w.s so late as 24th April
before the stitisticsl analysis could get into [ull swing.

15. The total mum'cr of field books for the four months under review
w1s 1044. In e c- book there were records for tem bo-ers for only
one-t1ird of a fiald. Reco:ds from three books for each worker had to

be g thered tog:ther befo e completing tabul.tion for e.ch field. The



volume of prim'ry dita w s enormous, and we were obliged to work under
high pressure. Sometimes we h:d to put 40 or occasionilly even 50 men on
the Job to keep up to our achcduled programme. This interfered seriourly
with other work in the Statistical Laborutory. However the computational
work proceeded smoothly on the whole and was completed on the 7th June
in just about six weeks time. Gre-t credit is due to K. Raghavan Nair
on the scilentific side and Jitendran Mohan Sen Gupta and Jitendra Rath
Taluqdar of ths computing section for organising the work with ability

and successe

16, Besides the statistical tables mumbering over 170 we had also
to get ready a large mmber of maps showing the regional distritution
of damage by borers. I had to draw the contour lines on each of these
140 maps by my own hand, end I could finish thLis work only on the 11th
June. The tulk of the Feport bad to be written up therefore in the course
of five or six days. Riturally it has not been possitle to go into details.
I hope, hovever, that this Report will serve a useful purpose in showing

what kind of results we are likely to get out of the present scheme.

Seasonal Fluctuations

17. As alredy mentioned, this Report covers the four months
December 1940, Jamu .ry, February and M:rch 1941. This is too short
a period to give ua a clear picture of the se .sonal changes. It would
have been of great lielp to me if we h'd ths opportunity of examining
the results tfo the previous months which “re being dealt with by
Mr. Isaac. When I went to Dell\l for a committee meeting in April
I dizcussed this question with Mr. Isaac, and I offered to send Mr. K.
Paghevan Nair of our Labtoratory to Delhi for three o:° four cdnys to obtain
some info m.tion regurding the seasonal chinges in the data for 1938-40.
It waa hovrever informed l:iter on ly Mr. Isaac th:t thds could not be
arranged owing to ndministr.tive difficulties. I h ve besn obliged
therefore to hundle the question of seasonal changes purely on the

busis of the m:te:ial for four monthse.



Arrangement of the Report

18. This first part is purely introductory. We are giving the results
for each region separately in Chapter 2. The text and tables for each
region have been intentionally kept together for convenience of refe:ence.
In Chapter 3 on the other hand we h:ive discumsed the results for each
borer in a consolidated form for all regions. The geographical distribution
of damage done hy horers has beem studied with the help of contour maps
and the results by regions as well as by Lorers h ve been discussed in
Chapter 4. A table of contents is given from which the poge mumber of

statistical tables cun be easily ascertained,



CHAPTER 2. DISCUSSION OF RESULTS BY REGIORS

18. In this part we have discussed the results for each region separataly.
But Lefore doing so it will be convenient to explain the general arrangem-nts

ol the stutistical analysis and taules.

Tables (1) and (2) s Dumage by Indiviuual Borers.

20. Tha percentage of canes dumaged by each of the tem borers whose Latin
names wers printed in Form IV (Fiald Ddary) was calculated for each field;
and the mean percentage for each type of borer was obtained for each loca~
lity and each month sepurately for 'planted!, 'ratoon' and *mixed! fields.
The results Lor each region are given in the ten Tables (1.1) = (1.10) per-
taining to that region. The stundard errors of the mean percentages have
been calculatsd in all cases in which the number of fields was not too
smull and the attack was not negligible.

21. In each of these Tables col.(l) gives the serial number of the loca-
lity; col.(2) the name of the locality, and col.(3) the district to which
each locality belongs. In regions where there were 'planted', 'ratoon' and
'mixed' fislds cols.(4) - (11) give the results for Decembesr 1840; cols.(4),
(6), (8) and (10) show the mumber of 'planted’, 'ratoon', 'mixed' and *total’
fielus in each locality; and cols.(5), (7), (8) and (11) the mean with stan-—
dard error of the percentage of cunes damaged in cach locality by the borer
in question in 'planted', 'ratoon', *mixed' and *total' fields respectively.
In regions where only either 'planted' and *ratoon! or 'planted! and 'mixed?
fields occurrad taars would be only 6 columns namely, cols.(4) -~ (9) of which
cols.(4), (6) anu (8) give the number of 'plantedt, fratoon' or 'mixed’,
and *total' [i~2lds in euch locality; and cols.(5), (7) and (9) the mean with
stanaard arror ol tue percentsage ol cunes dumaged in esch locality by the
Lorer in question in *planted!, 'ratoon' or 'mixed', and 'total' fields
respectively. Tie 3ucceeding columns similarly give relevant information

for January, February and March 1941,

Regional Symbols
22. The seriul numbars of the Tables have besaen kept the same in each
region. But in order to indicate the region the following symbols bave besn
prefixed as necessary.

(1) <S¢ 3 Gurisspur (Pun jab)

(2) M : Muzaifarnagar (U.P.)
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(3) GK &t Gorakhpur (u.P.)
(4) 5 1 Sepaya (Bihar)
(s) PU : Pusa (Bihar)

(6) D s Dacca (Bengul)
(7
(8) CD: Gudiyattam (Madras)

Cuttack (Orissa)

Q
-

(9) PD: Padegaon (Bombay)
Thus Table GU(1.5) signifies the Talle for borer Ro.(5) in region Gurdaspur

and B0 Ohe

Table (2)

25. Table (2) for euch rejion gives the mean parcentage of canes attackad
in every month by sach borsr within the region as a wiole. This Table
theralore gives a comparison of tLe intensity of attack by different boreis,
and shows how tlds intensity of attack of each borer fluctuatss from month
to month. In this Table for any given region, col.(1) gives the serial
number and col.(2) the Lutin name of the borer. The remaining colusms (3),

(4), etc corraspond exactly to cols.(4), (5) etc of Tatles (1.1) = (1.10).

Tubles (3) anu (4) s Spread of Borers

24. The uiove Talles however do not tell us Low many stools or fields
or villugys were obLserved us having been attacked by a particular bor:r,

In other worus, they do not show how widespread the incidence of each borer
was within euch reyion. Table (3) for each region glves this information,
nam2ly, the numbsr of canes, stools, fields, villuges and localities affectad
Ly each Lo.er in each montn. In Tuble (3) col.(1l) glves tns name of the borer,
cols.(2) = (6) th: numb:r of canes, stools, fields, villages and localities
affected by cuch Lorer in December 1940; cols.(7) - (11), cols.(12) = (16) and
cols.(17) = (21) give similur information for January, February and March

1841 respactively. Table (4) gives the corresponding psrcentages of canes,
3tools, flulds, villages und localities affected by the borers.

25. Tables (3) and (4) give us informution as to the geographical distri-
bution of each borer. In most of the regions the percentage of canes dazaged
wig not necessarily a suce index of the oxtent of spreud of each borer. This
aspact appaurs to be of importance in connexion with schemes for the control

ol borer pesta,.
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Table (5) t Results by Workers

26. In Tables (1.1) = (1.10) and Tuble (2) we huve used a single percentage
for such {ield for euch borer. 1In the remaining portion of our analysis
we h.ve studied only the attack by all borers combined but with separate
percentugea for each individual stool. From these percentages we can calcu-
late the m-.an percentuge of canes attacked by borers in sach worker-portion
of each field; and combining all the fields in a village, we got the percen-
tage ol bLorer attack for each worker and village in each month. The results
for the different regions are given in Tuble (5) in which col.(1) gives the
seriul number ol the locality, col.(2) tue serial numbers of the villages}
and cols.(3) - (10) the results relating to Decembar 1940. Rere cols.(3),
(5) and (7) give the number of stools in each village exumined by worker
Nos.(1), (2) and (S) respectively, and col.(9) their total; cols.(4), (6)
and (8) give the mean percentage of dumaged canes observed by each of the
worker Ros.(1), (2) and (S5) aud col.(10) gives the mean of these three
worker-percentuges. The succeeding columns give similar information for
the remuining three monthse.

27. Table (5) helps us to find out whether there was any personal bias
in the field work, and if so whether this bias remained steady or decreased
as the scheme progre.ised. This Tuble also helps us in comparing the inten-
sity of attack in the two villages within each locality.

28. It has not Leen possible for want of time to make tasts of signifi-
cance for the existence or oth:rwise of bias among workers for each regione.
But to serve as a model, we bave investigated this question in detail in
the cuse of Pusa region. The analyses of variance for this rsgion brought
out significant c¢ifferences betwe:n workers in each month, but apparently

» this bias gradu:lly decreused with the progress of the echeme. Similer

analysis can be undertaken for the other regions.

Tables (6) and (7) s Results by Localities and Months
29. For greater facility in comparing the percentage of attack among
localities Table (6) has veen prepared by combining the figures for the two
villages given in Tuble (5) for each locality. In Tuble (7) the figures
for workers ulso are combined to give the mean percentsge of damaged canes
for each locality in each month. We can study the variation between loca~

lities and between months and their interaction as compared to thut between



alie
villages within localities by an analysis of variance. This has been done
for 7 regions only for which the .ata ware ortlogonalj und the results are

¢Aven in Table (8) tor the:se ripionse

Taole (8) s Analysis of Variance

30. In the anulysis of variance® we bave to assume that the two villages
within a locality were selected independently every month if we are to make
tests of significance of variations *between months!, 'butween localities?
and their interaction as compared to the reuidual variecnce. This assumption
4s only partly valid as in some months and I'or some localities, villages
were not chunged. In any case the residual variauce obtained bty us may bte
expected to proviae a stringent teust of aignificunce. In practically every
region we gat significunt results ~ven on this stringent test. But the
more important point to consider is whether, granting tnat variation 'bet'e;m
monthia!, 'Latweon localities' and that due to 'interaction bztwsen months
and localities' ars ull significant, tnere is any regular ordering of the
nagnituae oi tis vaclations due to these three sources. Thnis point is
still unuer exuminntion, In this report I am only able to give tentative
results in un ubstract without entaring into details.

1. We are now giving u generul discussion of tb: results in a condensed
form for each region. For convenience of refersnce the tables relating to

euch region huve vaen inssrted immcuiately after the text.

#T:e primary uata in our cuse conform mostly to & binomiiul distribution.
The method of unalysis of variance which is based on the assumption of a
normal distribution, is not strictly speaking applicable. In this situatios
Bartlett's sine-inverse trunsformation may be used as an approxim.tion. At
my suggestion Mr. M. P, Shrivastava of the Stutistical Laborutory, has exa-
minod this question, and has shown that, within fairly wide limits, tbe ratio
of variance remains fairly steady whether the analysis of variance is based

on binomiul proportions or on transformed variates.

BM/14-6-41
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REGIOR RO.(1) s GURDASPUR (PURJAB)

Material
32. In December 1940 only 9 localities or 80 flelds were surveyed. But in
Jamuary and February 1941 all the 11 localitles or 110 fields were covered.
However in March 1941 again only 9 localities with 64 (instead of 90) fields
were surveyedj we do not know why the remaining 26 fields were omitted. MNoet
of the fields were 'planted! and only a few came under 'mixed’ cropping. There

was no field completely under ‘ratoon’e

Damage by Individual Borers
sS, Talles CU(1.1) - GU(1.10) give the percentage of canss damnged by each
of the ten borers whose Latin names were printed in Form IV (Field Diary).
The results for the region as a whole are given in the stendard form in
Table GU(2).

S4. We notice that borer MNo.(1) occurred most frequently in this region,
the rate of attack being 23, 32, 34 and 32 per cent in December 1940, Jamary
Feb:uary and March 1941 rerpectively. The difference between December and
the otlier months i: cti:tistically significante.

35. The ne:t important borer was No.(7) with percentege damage equal to 10,
8, 11 und 16 per cent in the four months December 1840 to March 1941. Eorer
Fo.(2) was third in order of intensity of athtack causing about 3 per cent
damage on an average over the whole period of four months.

36. From Tables CU(1.1) - (1.10) it will be seen that there was considerable
variation betwecn localities in the damage caused by each borer. For the
most important borer Fo.(1), we see from Table GU(1.1) that the percentage
varied from 11 to 44 per cent in December 1940 (col.9); from 14 to S7 per cent
in Jemary 1941 (col.15)3 from 20 to 41 per cent in February 1941 (col.(21);
and from 20 to 45 per cent in March 1941 (col.27). For borer Fo.(7) we see
from Table GU(1.7) that the rate of attack varied from O to 20 per cent in
December 1940; from O to 18 per cent in Jamary 1941; from 0 to 31 per cent
in February 1941; and from O to 38 per cent in March 1941.

Effect of 'Ratooning!
37. Although the rumber of 'mixed! fielda was too small for reliatle compa-
risons boing made 1t will be seen th:t the percentage of canes dezmaged by borer
No.(1) was uniformly greater in such fields as compared to tplanted fields in

every month. For borer Ko.(7) also this was true for three months out of foure



8pread of Torers

S8. Tables GU(S) and GU(4) give us information about the extent of spread
of each borer among canes, stools, fields, villages and localities in this
reglon. Borer No.(1) was present in every fiald of every village of each
locality surveyed whereas borer No.(7) was less widespread having been found
only in about 60 per cent of the flelds amd in 7 or 8 localities. In contrast
to this borer No.(2) affected more fields, villages and loculities in Decem-
ber 1940 than borer Ro.(7), but damaged a smaller mmber of canes. In fact
borer No.(2) was found in all the 9 localities of the reglon in December 1340
whereas borer 1o.(7) was present only in 5 locnlities. TLorer Ko.(4) was

absent in this region. Table GU(1.4) has therefore been omitted.

Results by Workers and Loc-lities
39. Talle GU(S) gives the percentage of canes demaged by all borers as
recordsd by each of the three workers for each village and month. Table cu(e)
glves the consolidated percentages for each locality; and Table GU(7) the
mean percentage of damaged canes for each locality in each momth. Without
entering into detailed tests for which we have mo time we may note that in

this reglon blas among workers, i1f anmy, does not appear to be high.

Nonthly Fluctuations
40. From Table GU(7) we notice that the percentage damage caused by all
Lorers taken together was 36 per cent in December 1940. After this there
was steady rise to 41 per cent in Jamary; to 44 per cent in February and to

50 per cent in March 1941.

Variation between Localities

41. The vuriation between localities was also consideratble. The incidence
varied from 28 to 46 per cent in December; from 24 to 62 per cent in Jamary;
from 33 to G0 per cent in February; and from 20 to 76 per cent in March. The
geographical di:tribution i1s shown in the contour maps.

42, The data of Table GU(7) has been statistically amalysed and the results
are given in Table GU(8). It will be seen from this Table that although the
variation due to interaction between months and localitles is statistically
significant it is much less in magnitude than the variation between months

and between loculities which are highly significant.
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REGION RO.(2) s MIZAFFARRAGAR (U.P.)

Material
435. All the 11 localities or 110 fields were surveyed in each of the
months December 1940 to March 1941. In March 1841 the crop on all 40 fields
in 4 localities consisted only of shoots and were omitted as this report
i8 confined only to percentage of canes damaged. We are therefore left
with 7 localities or 70 fields for March 1941. iost of the fields were

fplanted! with a few either 'ratooned® or 'mixed'.

Damage by Indivicual Borers

44. The percentage of canes damaged by each of the ten borers is given in
the standard form separately by localities and months in Tahles M(1.1) - M(1.10)
The results for the region as a whole have been gathered together in
Table M(2) for comparing the relative incidence of the different borerse
In this region tmixed! fields were covered in the survey only in December
whereas f'ratooned! fields were not covered only in March.

45. From Table M{2) we find that Borer No.(1) occurred most frequently in
this reglonj and the damage crused by this borer was 353, 44, 49 and 43 per cent
in December 1940, Jamuary, February and March 1841 respectively. The differ-
ence between December and some ofthe other months (notably February) are
statistically significrnt.

46. The next import nt borer is Ko.(10) with percentage of damage equal
to 15, 18, 18 and 13 in the four months December 1940 to March 1941. Borer
Ro.(2) 1s third in order of intensity of attack, and caused about 8 or 4
per cent damage on an :verage over the period of 4 months. Dorer Fos.(4)
and (6) do mot occur at all in this reglon so that Tahles M(1.4) and N{1.6)
have been omitted.

47. From Tahles M(1.1) - M(1.10) it will be seen that there is considerahle
variation between loculities in the proportion of canes d:maged by each
borer. TFor ths most importunt borer Ko.(1l) we see from Table M(1.1) that
the percentage varled from 18 to 69 per cent in December 1940 (col.11); from
25 to 70 per cent in Janmuary 1941 (col.19); from 51 to 67 per cent in
February 1941 (col.27); and from 12 to 65 per cent in March 1941 (eol.55).
Yor borer Ko.(10) we see from Tahle NM(1.10) thut the percentage varied from
8 to 28 per cent in Deceaber 1940; from 6 to 9 per cent #n Jamuary 19413



from 6 to 43 per cent in February 19413 and from § to 21 per cent in March
1941. The variation from loc:lity to locality is thus not negligihle.
This hus been siiown on skeleton maps with the help of contour lines of

equal intensity of attacke.

Effect of 'Ratooning!

48. Although the mmber of 'ratoon' and 'mixed! fields are too small for
raliatle comparisons being made it will be seen that the percentage of
canes damaged by borer No.(10) is uniformly greater in 'ratoon' fields as
compared to 'planted? fields in every month. For borer No(1) this holds
good for only two months out of three. All the fields surveyed in March
1941 were 'planted’ so th:t no comparison is possible in this month between
'planted! and *ratoon'! or between 'planted! ond 'mixed!. Comparisons
between 'plunted! rnd 'mixed! cropping are availatle only for December 1940
end we find that the percentage dam.ge is greater in 'planted! fields as

compared to that in 'mixed! fields.

Spread of Borers

49. Tables M(3) and X(4) glve us informstion about the extent of spread
of each borer among canes, stools, {ields, villages and localities in this
region. It will be seen from Table M(4) that borer No.(1) was present in
every field of every village of each locality surveyed; and borer No.(10)
was almost equally widespread having been observed in every village and
locality surveyed tut no’ in every iield. Borer Nos.(3) and (8)7:5 considered
as practicslly absent as they were found respectively only in 1 and 2 canes
out of 2892 and 3069 cines ex:mined. Borer Nos.(4) and (6) were completely
absent. Tables M(1.4) =2nd M(1.6) have the:efore been omitted.

$0. Althoug! the percentage ol canes damaged by btorer Ro.(2) was much less
than tlose of bLorer Ros.(1) and (10), borer No.(2) was quite widespread having
been found in ull the 11 localities in December 1940 and J-.nuary 1941 and in

all tut one locality in Februury und March 1941.
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‘'esults by Workers and Locnlities

51. Table M(5) slows as usual the percentage of cnnes di.mnged by all
borers s recorded by eac.. of the tlhree workers for each village and month.
Table M(6) 1: derived from Table M(5) by pooling together the figures of the
villages und giving consolidated percentages of each locility. In Tahle M(7)
the figures for workers also are combined to give the me:an percentage of
d maged cines for each locxlity in sach month.

52. Without proper ~mslysis of v.riunce it is difficult to make valid
comparisons. But it wil. be seen that the velues given by the three workers
for the s me month show considerable variations. Thit & bias possibly exists
is indicated by the fact that worker No.3 gave the lowest percentage in
every month for the region as a whole. Worker Ro.2 on the other hand, gave
the biggest percentnge in three months out of four for the region as a whole.
A better method of detecting bias will be to compare the worker-perceni-ges
for each village. The matter is worth investigating by a detailed statistical

analysis which however has not been attempted in this report for lack of time.

Nonthly Fluctuations
55. Table M(7) enables us to study the v:riation between localities in
particul.r months =nd btet.;een months for particular loc:lities taking all borers
into coniileration at the same time. The percentuge damepged by all borers w-s
le st in December 1940, namely, 49 per cent. After this there was a steady rise
to 56 per cent in Jamu ry 1941 and to 63 per cemt in Ferruary 1941 followed

by a steep fall to 55 per cent in March 1941,

Variations between Localities

54. The variation between Localities w:s also considerzble. The range
of variation = 8 from 31 to 81 per cent in Cecemberj from 38 per cemt to 70
per cent in Jamu .ry; from 48 to 78 per cent in Februaryj and from 20 to
79 per cent §n M:rch. The geographical distribution has Leen shown in the
contour mnpse

55. The duta of Tahle M(7) excluding thit of M rch }: ve teen st .tistically
analy:ced and the results nre fiven in Table M(8). It will be seen from this Table
that although the viri' tion due to interaction between months and localities is
prob.lly significant .t the § per cent level it is much less in magnituce than the

viiriation hetw en months and between localities which are highly sigrnificante.
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IECIOR KO.(3) s GORAXIIPUR (U.P.)

Naterial
56+ All the 11 localities or 110 fialds were Surveysd in eich of the momths
December 1940 to Mirch 1941. Dut due to the crop in some fields having only
shoots and no canos in Dacembar and Nirch these fields vere omitted from cur
study of percentages of d.maged c-nes. Most of the fields were 'planted?! and

the remining fields were under !ratoon?,

Damage by Individual Borers

57, Tables CK({1.1) to GX(1.,10) give the percentage of canes dnmaged by
e2ch of the ten lorers w!:ose L-.tin nares wers printed in Form IV (Field
Diery) « Hesults for the reglon as a whole are given as usual in Tatle cx()f)
for purposes of comparison.

§8. From Table CK(2) we find that borer Fo.(10) occu:Ted most frequantly
in this reglons ani the ate of attack was 24, 15, 23 and 19 per cent in
December 1940, Jrmuury, Fodb uary and Mirch 1941 respectively, The difference
between Jamu ry and Feb.uary is stati-tically significant,

§9. Dorer No.(1) was a close second to borer %0.(10) with percentnge of
dam=ge cqual to 16, 17, 15 and 11 per cent in the four months Decezbder 1940,
Jamu.ry, February and M:irch 1941, Dorer Mo.(4) caps third in order of inten=
8ity of attack causing about 5§ per cent domage on an average over the period
of 4 months,

60. From Tables CK(1.1) =~ (1.10) 4t will be seon thut there was consideratle
variation between locslitles in the percentage damaged by each boreres Yor
the most imvortant torer Ko.(10), we see from Table GX(L10) th:t the percentage
varied from 10 to 42 per cent in December 1940 (cole9)s from 9 to %4 per cent
in Jamuury 1941 (col.15)j from 10 to 31 per cent in Febru ry 1041 (col.21)j
and from § to 30 per cent in Mirch 1941 (cole27)e Yor borer No.(1) we see
from Tatle GK(1.1) that the pecrcentage varied from 8 to 34 per cent in
December 19403 from 9 to 29 por cent in Jamary 19413 from 10 to 31 per cent
in Februnry 1941) and from 4 to 17 per cent in Murch 10841,



=72«

Effect of ti:tooning!

61. The comparisons between the extent of dumage in fplunted! and !ratoon!
fields g.ve con:r:dicto y results for different borers and months. In some
months *he porcent..ge was gre ter for 'ratoon?! fields in the case of certaln
borers, and in other months it wus gre.ter for 'planted?! fields. Thus,
considering only ths two most importent borers Roe(10) and By, (1), we see
th<t in December and Jamnu ry bother borers damaged a smaller proportion of
canes in 'rrtoon'! fields than in 'planted! fieldse In February on the other
hand toth torers damaged a higher proportion of cunes in fratoon! fields
than 4{n *planted! fields. In M.rch borer Fo.(10) attacked a significantly
emaller proportion of cines in 'ratoont fields as comp-red to ‘plantedt
flelds, whereas borer No.(1) damaged a significantly larger proportion of

canes in 'ratoon! fields us compared to 'planted! fielcs.

Spread of Borers

62, Tubles CK(3) and GK(4) give us information about the extent of spread
of e:ch borer among cunes, stools, fields, vill:ges and loc-lifies in this
:eglons It 7111 be seen from Table GK(4) that borer Kos.(10) and (1) were
found in every loc:lity and village tut not in every field. Thus in December,
bo “er H0.(10) was found in 98 per cent of the fields and btorer No.(1) in 85
per cen% of the flelds. In Jamu-ry, torer No.(10) was found in 95 per cent
of fields whereis Lo.er No.(1) was even mo-e widesp:e-d h ving Leen obrerved
in 98 per cent of fields. The third impo-tant Lorer, nuxely torer No.(4),
occurrad in all the lo: lities in the months Jamu ry to M rch, tut only in 7
out of 11 loc:lities in December 1940, Borer No,(2) occurred in mo e than
one=third of the vill ges. Put borer Mos.(3), (5), (6), (7) end () were
en irely absent in this region. Tables GK(1.3) and GK(1.5) = (1.8) have
therefore been omitted.

kesults ty Workers and Localities
63, Table GK(S5) gives the pe:cent.ge of canes d'maged by all torers as
reco.ded by e-ch of the :i!wee worke:rs. T:ble CK(6) as usual gives the conso=
1id:.ted percentuges for e:c!i loctlitye In Teble GK(7) the figures for workers
also are combimmd to ;ive the mean percentage of dumaged cenes for each
locality in each monthe From a cursory glance the bias, if any, does not appear
to be high in this rogion.



Monthly Fluctustions
64. As regards se somal fluctuztions we find from T: hle GK(7) that the
r.te of “ttack by all borers w:s 38 per cemt in Decexbe- 1940. There was
a slight rise to 41 per cent in Jamuury followed by = slight fall to 39
per cent in Febru:ry. After this there was a steep fall to 28 per cent in

March 1941,

Variation between Localities

65, The variation between localities was considerable. The intensity of
inciden-e varied from 21 to 61 per cent in December; from 53 per cent to
68 per cent in Jamu. y; from 28 to 50 per cent in February; and from 8 to
42 per cent in Mirch, The geographical distribution has been sho:m in the
contour maps.

66. Tha data of Tahle GK(7) have been statistically analysed cnd the results
are given in Table GK(8). It will be seen from this Table th:t the interaction
between months and localities is not significant and also much less in megni-

tudo than the vari. tion between months and between locelities wiich :re highly

significant,.
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REGION NO,(4) s SEPAYA (BIHAR).

Material
67« All the 11 locilities or 110 fields were su veyed in e ch of the
months Decenber 1940 to Mirch 1941, Most of the fields were 'planted?
and only n few came unler fratoon' or 'mixed! croppinge. In fac¢t only
in Peb-uary 'ratoon! fields were in-luced in the sample. In all the

other months the fields =ere either 'planted? or 'mixed’,

Dam ge by Indivicual Borers

68, Tables 8(1.1) to 8(1.10) give the percentage of ccnes damaged bty
e10h of the ten borers. The results for the reglon as a whole are given
1n the standard form in Table 8(2).

69, We notice that borer No.(10) was most frequent in this region with
percent ges of dnm.ge equal to 51, 33, 29 and 58 in December 1340, Jamary,
Fotru ry and M-.rch 1941 respectivelye The difference betmeen February
anu March is statistically significant.

70. The next important borer is Fo,(1) with percent:iges of damage equal
to 24, 22, 25 and 23 in the four months December 1840 to March 1941, Eorer
Ro.(4) folloss closely as tld d in order of intemsity of attack with
percent::gs d m ge respectively of 18, 16, 17 and 15 in the months December
1940 to March 1941, Dorer Ro.(2) 1s fourth in rank with a percentage dam-ge
of about 6 per cent on an aver ge over the period of 4 months.

71, From Tablss 8(1,1) = (1.10) it will be seen ttat there is consideratle
vari-tion bestmeen locnlities in the percent:.ge d-maged by each borere Thus
taking the most important horer No.(10), we ses from Table 8(1.10) thzt tbe
percentage varicd from 14 to 44 per cent in December 1940 (col.9)s from 19
to 45 per cent in Jamuary 1941 (col.15)j from 15 to 59 per cent in February
1041 (col.25)} and from 27 to 61 per cent in March 1941 (cols31)e Yor borer
Fo.(1) we see from Table 8(1.1) that the percent ge v-ried from 12 to 55 per
cent in December 1040j from 15 to 29 per cent in Jam ry 1941; from 9 to 35
per cent in February 1941; and from 15 to 35 per cenmt in March 1941,
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Kffect of $Ratooning!

72, Althouch the muxber of !mived! fields 1s too small for reliable
compa.isons 1t will be seen that the percentnge of cnnes dam:ged by
borer Noe¢(10) was uniforaly greiter in such fields as compared to 'planted!
fields in every month. For borer Noe(1) the available evidence showed
an opposite tenlency; and the percent ge damage wns leos in 'mixed! fields
than in fplanted! fields in every month. Only in February we had a few
Yratoon! fields; and we find that the pmcentuge d:imnge crused by borer
Fos.(1) and (2) were less in such fielca as compered to 'planted’ fields.
Borer Xo.(4) did not occur at ¢ll1 in the 'ratoon' fields. As none of the
results except t!:e 1ast one appe'rs to be statistically significant 4t is
not possible to comoc to anmy definite conclusion about the effect of ratooning

on the incidence of borers,

8pread of Borers

78, Tahles 8(3) and S(4) give us inform-tion about the extent of sp-ead
of each torer :mong c-nes, :toola, fields, villages and localities in this
region. Borer No.(10) was present in every field of every village of each
locality surveyed. Borer Fo.(1) was almost equally widespread; it wae absent
only in one or two out of the 110 fields surveyed in each monthe Borer
Nos.(4) and (2), in spite of the wide differences in percentage of canes
damaged by eich of them, were found in every locality end village, and
occurred in an almost equal percentigs of fields, Borer Nos.(5), (8), (7)
and (8) can be considered to be pr ctically absent in this rogionj only
Fo.(5) was found on a single ccne in one of the months., Tahles 8(1.6) = (1.8)

have therefore becen omitted.

Pesults by Workers and Localities
74s Table 8(5) gives the percentags of cnnes dmsged by all to ers as
recorded by eich ¢f the three workers for each vill ge and months Table 8(6)
gives the cimsolidated percentages for each localityj and Tabtle B(7) the
mean percentige of damaged canes for each locality in e:ch monthe ¥ithoud
entering into detailed tests for which we h ve no time we may note th.% in

this region blas among workers, if any, does not appear to be highe
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Nonthly Fluctuations
76« From Table 8(7) we notice thit the percent:ge dam.ge cauced by all
borers taken together was more or leas stationsry. It was 59 per cemt in
December 1940) after this there was a slight rice to 62 per cent in Jamiary
1941, then a slight fall to 60 per cent in Pebruary, and then a sudden rise
to 66 per cent in March 1941,

Variations between Localities

76, The vari tion between localities is not neg’igibles Thus the range
of variation w:s from 48 to 69 per cent in Decerber; from 53 to 78 per cemt
in Janu ry; from §0 to 72 per cent in February; and from 60 to 72 per cemt
in Mirch,

77. The data of Tahle 8(7) h.ve teen statictically amalyred and the results
are given in Table 8(8), It will be seen from this Tahle that the interaction
between months and locelities is not significant and also much less in
sagnitude than the vari-tion between months and between localitis whish are
highly significant,
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REGIOR NO.(5) s PUSA (EIHAR)

Naterial
78, All the 11 loc:lities or 110 fields were surveyed in eich of the
months December 1940 to M:.rcoh 1841, Most of the fields were 'planted! and only
a few came uncer 'mixed! cropping. There were no fields comrletely under

tratoon',

Damige by Individual Eorers

79. Tahles PU(1.1) to PU(1.10) give the percentage of canes Cum ged by
each of the ten to ers. Results for the reglon as a whole cre given as
usual in Table PU(2) for purposes of cocparisone From this Table <e find
th t borer Fo.(1) occurred most frequently in tlis region, and the rate of
attack from this borer was 13, 17, 15 and 135 per cent in December 1940,

Jamu ry, February and M.rch 1941 respectivelye The differ.n .es bctween
Jamuary and the two succeeding months, Feb uary and Mirech, were probahly
statistically significant.

80, The next imnortant horer w s No.(10) with percentrges of damige equal
to 11, 11, 9 and 14 per cent in the four months Decemter 1940 = N.rch 1941,
Borer Nos.(3) and (4) came next in order of intensity of attack each cuusing
about 2 per cent d mage on an avernge over the period of 4 months,

81, PFrom Tables PU(1.1) = (1,10) 1t will be seen that there wus conciderable
varintion between localities in the percentsnge d muged by the important borerse
For the most importnnt borer Mo.(1), we notice from Table PU(1.1), that the
percentige viried from § to 22 per cent in Decembsr 1940 (col.ﬁ); from T to
42 per cent in Jamu ry 1941 (col.15)3 from 8 to 20 per ccnt/?-b"uu.ry 1941
(cole21); and from © to 16 per cent in M.rch 1941 (col.27). For borer Ro.(10)
we see from Table PU(1.10) th.t the percentuge vuried from 3 to 19 per cent
in Feb:uury 1941j and from 7 to 20 per cent in March 1941, In this region also
the variation from loc:1lity to locality was not negligible.

Effect of fRatooning?

82, The effcct of ratooning on the incideree of borer pests is not cleare
The percentage dam ge Ly bo:er No.(1) was less in 'mixed! fields than &x in
planted! fields in three out of four months, where:.s in the case of borer
N0.(10) the percent ge d m'.ge was less in 'mixed! fialds than in 'planted?
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fields in two out 0" four months. Fone of the observed differences 1s statis=
tically significunte Even if Lle e 1s ary reul effuct of r.tooning, it mmy
have teen m sked 'y the non-orthogonul niiture ol the m.terial with respect

to other ®thar unclassified but known f:ctors cuch -8 varieties, mamures, etce

Spread of Borers

85. Tables PU(3) and PU(4) show the exten. of opread of e ch borer nxong
canes, ntools, fields, vill ges and locclities in this regicne Borer Foe(1)
was present in every loc:lity und village b:it not in every field. Borer
No.(10) wus presenlL in every loc:1lity btut not in all villeges in ecch monthe
Borer 1No.(4) was mich more widesprezd thnan torer Fo.(3) although the percentage
of cipes d:muged by each was practically the same. Borer Fos.(6), (7) and (8)
were totally abrent in this reglon. Tatles PU(1.6) = (1.8) h:ve tharefore

buen omittede

Results by Worksrs and Localitles
84. Tahle PU(5) gives the percentage of ccnes damaged by all borers as
recorded by ench of the three workers for e:ch village ani monthj and
Tatle PU(6) the consolidzted porcentages for e:ch locnlity. In Teble PU(7)
the figures for workers &lso are combined to give the me-n percentage of

dam ged cnnes for e:ch locelity in each monthe

Personal Blas
85. The question ol personil blas among workers w.s investigated in detall,
in this region to serve as a model for simil r wo 'k for othe:- ~ozlonse The
percentuge cunes d-imaged by all-borers was calculuted for easch stool and an
analysis of v:.riance wis cairied out for e:ch vill-ge in accordance with

the following sclieme g=

d.f.
Between Fo_kers 2
Between Fields 4
Worker x Field 8
Residual %0

The rctio of vi:riances of the first three items to the residual variance wus
calculated in e ch cise; and the nmumber of significant ratios out of a total
of 22 1s alown in Tahle PU(A). It will be seen that ®workers? are responalble
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for the greatest mumber of significnnt velues revealing the existerce of

persontl Uiase

Table PU(A). Rumber of Rutlo of Variances 8ignific=nmt
at § per cent level out of 22 Ratios.

Source of Variation December Jamary  February March Total
1940 1941 1841 1941
(1) (2) (3) (4) (s) (e)
Between Workers [ 8 - 1 15
Between Fields 2 5 2 - 9
Worker x Field - 3 1 2 ]

86. It is of interest to enquire whether such personal bius weas ste dy for
e:ch worker in every vill:ige :nd localitye This informition is given in
Tables PU(5) and PU(6). The uppropriute znelysis of variance is given in
Teble PU(B). In thils T:ble, cole.(1) glves the source of varlation, col.(2) the
degrees of freedom. The variances and ratio of voriances for Decesber 1940 are
given in cols.(3) and (4)3 for Jamuary 1941 in cols.(5) and (6)3 for February
1941 in cols.(7) and (8)3 and for M-.reh 1941 in cols.(9) and (10).

Table PU(B). Analysis of Variance by Months

December, 1941 Jamry, 1941

Source of Vori-tion d.fe V.riance futio Veriance Ratio

(1) (2) (3) (4) (5) (6)
Between Workers 2 281.63 S.15%% 171.27 3.58%%
Between Localities 10 248.43 4.5408 564.97 11.81#%
Between Villages. 11 102.25 1.87 181.03 5, 78"

(within Localities)
Resicdual 42 54.67 47.83
Total 85 99.51 153.78
February, 1941 March, 1941

Source of Viriation d.f. Varinnce Ratio Voriance Ratio

(1) (2 ) (® @ (e)
Between Workers 2 114.74 6.05%#% 53.60 1.86
Between Localities 10 145.80 T« SO0 67.89 2,368
Between Vill:.ges 1 62.04 B.27TRN 25.04 0.80

(within Localities)

Residual 42 18.97 28.78

Total 85 48.41 34.59
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87. It will be seen th:t the vari tion between zorkers was highly
significant in Decerbor 1940, and Janmuary nnd February 1941. Thus in
December 1940 worker No.(1) gave the highest percentage of damage, namely
28.61 per cent where:s the other two workers g:ve almost equal estim:tes,
namely 23,22 and 22,11 per cent. Similarly in Jaminry and Feb:uory,
worker No.(1) gave appreciably higher values than the other two workerss
In Mirch the dis:greement vwas less murked. Apparently as the workers
become more and more experienced the bilas steadily decre:sed. This can be
e:sily seen frcm the following table in which Wy gives the percentiges of
damnged reported by worker No.(1), and (Wg 4+ W3)/2 the aver:i.ge of the

percent.ges recorded by the other two workers,

v (wy + Wg)/2 Difference
December 1940 28,61 22,67 5.94
Jamury 1941 83,05 28,20 4.85
February 1941 24,90 21,37 5.53
March 1941 26,64 26.10 1.54

Worker No.(1) hid more experience of entomologicil work thamn the other
two. It 1s not surprising, therefore, that he reported a much larger number
of demuged ¢ nes in the beginning. The nbove figures slhow, hovever, that

the gap between him and the other two workers was steacily Gecressing.

Local Variations
88. From Title PU(B) it can be also seen th:t there were signific-nt
local variiticns in every month, The two villages within each localit; did
not show significant di feren:es in December 1940 and M~rch 1941j but in

Jamuary and Februsry differences mere statistically significant.

Monthly Fluctuations
88. As regurds sensonal f{luctuations we find from Table PU(7) th:t the
intensity of a%tack by all torers was 25 per cemt in Decomber 1840 and rose
to 30 per cent in Janunry 1941, After this there w s a fall to 23 per cent
in February and then a slight rise to 25 per cent in Merch 1841,
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Variation between Localities

90, The wvariation between localities was also considerable. The -ange of
vari tion was from 16 to 36 per cemt in December; from 18 to 51 per cent in
Janury; from 16 to 30 per cent in February; and from 19 to 28 per cenmt
in March,

91. The data of T:ble PU(7) h:ve been statistically analy:ed and the
results ~re given in T-ble PU(8). It will be seen from this Table that although
ths viri tion dus to interaction between months and localities is st:tistically
significan’ it is much les=s in mignitu’e than the vorintion between months and

between locrlities which are highly significsnmt,
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REGION NO.(6) : DACCA (BENGAL)

Material

92. In December 1940 only 6 localities were surveyad in which 568 fields
were exumin-:d. In January 1841 all 11 localitieswere surveyed, but records
of only 9 localities with 60 fields altogether were received by us; the
other fields visited had been alrsady harvested. In February 1941 no field
work was done owing to lack of funds for travelling ailowance. As for
March 1841, field records for only one locality were received in the
Statistical Laboratory; but the crop in the sample fields consisted only
of shocts. The present report is therefore based on results obtained
for 868 fields surveyed in December 1940 and 50 fields surveyed in Jammary
1941, Most of the fields were ?'planted! and the rest had 'mixed! coropping.

Damage by Individual Borers

95. Tables D(1.1) -~ D(1.10) give the percentage of canes damaged by
each of the ten borers in December and January. The results for the rou.pn
as a whole are given in the standurd form in Table D(2).

94. We notice that borer Ro.(1) occurred most frequently in this region
with percentage of damage equal to 17 and 23 per cent in December 1940 and
January 1941 respectively. The difference between the two months is nmot
statistically significant.

85. The next important borer was No.(3) with a rate of attack equal to
8 per cent and 13 per cent in December and January respectively. Borer
Ro.(2) follows as third in order of intensity of attack with a percentage
damage of about & per cent on an average over the period of 2 months.

96, From Tables D(1.1) - D(1.10) it will be seen that there is consider—
able variation between localities in the percentage damaged by each
borer. Thus taking the most important borer Ro.(1), we see from Table
D(1.1) that the percentage varied from 7 to 25 per cent in December 1940
(col.9), and from 7 to 32 per cent in Jaruary 1841 (col.15). For borer
Ro.(B8) we see from Table D(1.83) thut the percentage varied from 5 to 15

per cent in December 1940; and from £ to 28 per cent in January 1941.
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Effect of 'Ratooning'

97. In the casa of borer Ros.(l) and (3) the percentage of attack was less
in 'mixed! fields than in 'planted' fields in both the months. In ocase of
borer No.(2) the position was just the reverse. Rone of the differences is,
however, statistically significant; so that it is not possible to come to any

definite conclusion about the effsct of ratooning on the incidencs of borers.

Spread of Borers

98. Tables D(3) and D(4) give us information about the extent of spread of
each borer among cunes, stools, fields, villages and loc.lities in this
region. Borer Nos.(1l) and (5) were present in every locality and village in
Decembor 1940. In Januaty 1941 each of these borers was absent {rom only one
villuge, while borer No.(8) was absent from only one locality. Borer Ros.(2)
and (10) were ulso widespread among localities in December although the
percentige of cunes damaged by euch of them was comparatively small. Borer
Ros.(5) -~ (9) we-e totally absent. Tables D(1.5) - D(1.9) bave therefore

been omitted.

Results by Workers and Localities
99. Table D(B) gives the percentage of cines dumaged by all borers as record-
ed by each ol the three workers for each village and month. Table D(6) gives
the consolidated percentages for each locality; and Table D(7) the mean per-
cent.uge of dumaged canes for each locality in each month. There was consider-
able variation between the estimates derived by the three workersj worker

Ro.(3) gave much lower percsntages than the other two in both the months,

Monthly Fluctuxstions
100. ‘From Table D(7) we notice that the percentage dumage c.used by all
borers tuken together was 25 per cant in December 1940 compared to 58 per cemt

in January 1941.

Variation between Localities
101. The variation betwean localities was not negligible. The intensity
ol attack varied from 14 to 29 per cent in December; and ({rom 24 8o 52 per cent
in Jamuary.
102. Owing to the non-orthogonal nature of the data in Table D(7) a statis-
tical analysis of the material could not be carried out for want of time for

using appropriate but laborious methode.
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RECION RO.(7) s COTTACK (ORISS8A)

Material
105, All the 11 localities or 110 fields were surveyed in each of the months
Decembar 1940 to March 1941, Most of the fields were ?planted® and only a

few came under 'mixed! oropping. There were no fislds completaly under fratoonf,

Damage by Individual Borers

104. Tables C(1.1) - C(1.10) give the percentage of canes damaged by each
of the btorers. Results for the region as a whole are given as usual in
Table C(2) for purposes of comparisons.

105. From Table C(2) we find that borer No.(2) ocourred most frequently ia
this region with & rats of attack equal to 6, 15, 11 and 12 per cent in
December 19840, Junuary, February and March 1941 respectively. The differences
tbetween months! are statistically significant. The next important borer
was Ro.(1) with percentuges of damags equal to 5, 6, B and 1 per cent in the
four months December 1940 to March 1941, Borer Ko.(5) was third in order of
intensity tuking the period of four months as a whole; in January however
it camsed a much higher percentage of damage than borer Ro.(1). The actual
dumuge due to borer No.(5) in the four months December 1940 to March 1941
was 8, 10, B and 2 per cent respectively.

106, From Tables C(1.1) - (1.10) 4t will be seen that there is a good deal
of variation between localitiss in the dumage caused by some of the borers.
Thus taking the most important borer No.(2), we ses from Table C(1.2) that
the percentage varied from O to 25 per cent in December 1840 (col.9); from
0 to 31 per cent in January 1941 (col.15)) from O to 28 per cent in February
1941 (col.21); and from O to 25 per cent in March 1941 (col.27)« The

variation from locality to locality wus thus not negligible.

Effect of 'Ratooning’
107. The percentage of canes damaged by Lorer Ro.(2) was greater in fplanted:®
fields than in 'mixed! fields in three out of four months, whereas in the
case of borer Ro.(1l) the percentage of canes damaged was greater in 'mixed!
fields than in 'planted! fields in thres out of fur months. As none of the
differences is statistically significant no definite conclusions can be
reached about the effegt of ratooning on the incidence of particular borer pests.
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Spread of Borera

108. Tables C(3) and C(4) give us information about the extent of spread of
each borer among canes, stools, fields, villages and localities in this regiom.
It will be seen that none of the borers was present in all the localities.
eve:y month. Even the most importunt boresr %o.(2) was found in all localities
only in one month, namely, March 1841. In December 1940 each of the three
important borer:Nos.(2), (1) and (B8) occurred in the same mumber of loocalities,
namely, temj but borer Ro.(l) was more widespread than borer Ro.(2) among fields
and viliages. The incidence of borer Ros.(6) and (9) was almost negligible, and
borer Nos.(T), (8) and (10) were totally absent in this region. Tables C(1.7),

Cc(1.8) and C(1.10) thermfarm have been therefore omi tted.

Results by Worle ras and Localitdies
109. In Table C(5) we have given the percentage of ceanes damaged by all borers
as recorded by each of the threse workers for each village and month. Table C(6)
as usuul gives the consolidated percentages for each locality. In Table C(7)
the figures for workers also are combined to give the mean percentuge of
damaged cunes for each loculity in each month. From a ocursory glance the

bias, if any, does not appear to be high in this region.

Monthly Fluctaations
110. As regards ssasonal fluctuations we find from Table C(Y) that the per-
centage damaged by all borers was least in December 1940, namely, 14 per cent.
After this there was a steep rise to 23 per cent in Jamuary followed by a
sudden fall to 16 per cent in February with a more or les: stationédry

condition in March.

Variation betwean Localities

111. The variation betweem loculities was consmiderable. The intensity of inci-
dence fluctusted from O to 27 per cent in December; from 12 to 55 per cent in
January; from O to 33 per cent in Februury; and from 8 to 350 per cent in March.
The geographical distribution has been shown in the contour maps.

112, The datu of Table C(T7) have beem statistically analysed and the results
are given in Table C(8)s It will be seen from this Table that although the varia-
tion due to interaction between months and loculities is statistically significant
it is much less in magnitude than the variation between months and between

localities which are highly significant.
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REGIOR RO.(8) 1 GUDIYATTAM (MADRAS)

Material
115, - In December 1940 only 8 localities were murveyed and 78 fields were
actually examined. JIn January and February 1941 all the 11 localities were
surveyed although the totul mumber of fields covered was not 110 in eash
month. JIn March 1941 only 9 localities were surveyed and records for only
84 {1elds were received. Other fields were already bharvested. All the

fields were fplanted®.

Damage b Individual Borers

114, Tables aGD(1.1) - OD(1.10) give the percentage of canes damaged by
each of the ten borers. The results for the region as a whole are given in
the standurd form in Table GD(R)e.

115. We notice that this region is comparatively free from borer attack.
Borer Nos.(1) and (5) were most frequent in this region. The intemsity of
attack by borer Ro.(1) wus 8, 6, 4 and 4 per cent in December 1840, Jumuary,
February and March 1841 recpectively, whereas the percentige of damage by
borer No.(5) was 6, 4, 6 and 5 per cent for the ocorresponding months. Borer
Ro.(2) came thiru in the order of importance with a percentage of damage of
about 2.5 per cent on 4n average over the period of 4 months,.

116. From Tables GD(1.1) = GP(1.10) 4t will be seen that there was consider=
able variation between loculities in the percentage damage caused by eash
borer. for the most important borer Ro.(1), we see frcm Table GD(1.1) that
the rate of uttack varied from 1 to 17 per cent in December 3840 (col.b)j
from 2 to 20 per cent in January 1941 (col.11l); from 1 to 18 per ceat in

February 1841 (col.17); and from 2 to 7 per cent in March 1941 (col.25).

Spreud of Borers

117. Tables OD(3) and GD(§) give us information about the extent of spreAd
of euch borer among canes, stools, fields, villages and localities in this
region. Borer Ros.(1) and (5) were present in ev:ry locality and village
in all the months except February 1941, in which month, borer No.(1l) was
absent in two villages and borer No.(5) in one village. Borer Ko.(2) was
also fairly widespread. Borer Ros.(5), (4), (6), (7), (8) and (10) were totally
absent in this region; and borer Ko.(9) was found only in 1 out of 5540 canes
exsmined. Tables GD(1.3), (1.4), (1.6), (1.7), (1.8) and (1.10) are therefore
omitted form this report.



Results of Workers and Loculities
118, Table GD(5) gives the percentage of canes damaged by all borers as
recorded by each of the three workers for each village and month, Tadle
GD/6) gives the consolidated percentages for each loculity; and Table GD(T)'
the mean percentage of damaged canes for each locality in each month, Without
entering into detuiled tests for which we have no time we may note that

in this region bias «mong workers, i any, does not appeur to be high,

Nonthly Fluctuations
119, From Table GD(T) we notice that the percentuge dumage caused by all
borers t.ken together was highest in December 1040, namely, 16 per ceat,
After thds thers wus a slight fall to 13 per cent in Junuary 1841, them
a alight incre:se to 15 per ceat in February 1941 followad by a fall to

10 per cent in March 1941,

Varjation between Locelities

120, The variation betwean localities wus not negligible. The rate of
incidence varied {rom 8 to 88 per cent in December; from 7 to 40 per cent
in January; from 2 to 87 per cent in February; und from 7 to 14 per cent
in March,

121, The data of Table GD(7) have Desn statistically anaiysed and toe results
are given in Table GD(8)s It will be seen from this Table that the interaction
between months anu loc.lities is not significant and also much le;s in magnitude
than the variation between months and between localitiss which are Wghly alge

nificant,
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RECION NO.(9) » PADEGAOR (BOMBAY)

Material
122. No records were received for December 1940. In January and Febrdary
1841 nine loculitiss were surveyed. In March 1941 all the 11 localities
were surveyed. As muny fields had been sither harvested or had only shopts
in them, only 26, 20 and 52 rields were available for inclusion in this

report. There was only one riald under fratoon?; all others were 'plantedt,

Damage by Individual Borers

1£3. Tables PD(1.1) = PD(1.10) give the percentage of canes damaged by
each of the ten borers. The results for the region as a whole are givea
4n the standard form in Tabie PD(2).

124, This reglon was free from borer attack to a great extent. Borer No.(2)
was the only borer which was observed in evary month. The rate of attack
from this borer was 2, 1 and 7 per cent in Jenuary, February and Marsh
1941 respectively. Borer Ro.(3) was found only 4in March and affected only
a negligible proportion o cunes, Tables PP({1.2) and PD(1.3) only are thsrefore
being given in this report for this regiom.

125, From Tuble PD(1.2) it will be seen that there is considerable variatiom
between localities in the perosntage dumaged by borer No.(2). Thus the rate
of attack varied from O to 12 per cent im January 1941 (col.15)j from O to &
per cent in February 1841 (ool.21); and from O to 18 per cent in March 1941

(001027).

Effect of 'Ratooning!?
126, Thers wus only one fratoon! fijld in February and it bad no borer

attack,

Spread of Berers
127. Tables PD(5) and PD(4) give us information about the extent of sprsad
of each borar umong canes, stools, fields, villages and localities in this
region. Borer No.(2), wnich was the only borer of any importancs in this
region, did not occur in evary locality and village. The only other borer
present was bover No.(5). FiemmsSomms Futdess PO aaxk PG mrs wdorm
06y drx rhivire rprn )
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Result. by Workers and Loculities
128, Table PD(6) gives the percentage of cunes dumuged by al. borers as
racorded by each of tha three workars for euch vil.age and months, Table
PD(6) gives the consolidated percent.ges for each loc:lity; and Table PD(T)
the meun percentage of uumuged canes for each loculity in euch month,
W thout entering into detailed tests for which we have no time we may note
that there wus apparently a good deal of bias among workers. Thus worker

No.(2) always gave a higher percentage of damage than the other two workers,

Monthly Fluctuations
129, From Table PD(7) we notice that the percentage dumaged by all borers
tuken togsther was § per cent in January, followed by a slight fall to 1

per cent in Febr ary, and a steep rise to 8 per cent in March,

Jariation between Localities
170, The variation batwesn localities is not negligible, The range of
variation wus from O to 13 per cent in Jmmary; from 0 to § per cent in
February; and from O to 18 per cent in March,
131, Owing %o the non-orthogonal nature of the data in Table PD(7), mo
stutistical analysis has been attempted cs there was no time for uing

appropriate but laborious methods,
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CHAPTER 5. DISCUSSION OF #ESULTS FOR INDIVIDUAL BORERS

Consolidated Tables for all Regions
132. For convenience of inter-regional comparisons results for the different
regiona huve been brought together in the form of « series of consolidated

Ali-Region Tables.

Damage by Individual Borers i Tables IRD(1) - (R)

135, Tables IND(1.1) - IAD(1.10) give for each of the borer Ros.(1) - (10)
the meun percent.ge of dumage in esch region and month in 'planted!, '‘ratoont,
'mixed! mna 'total! fields. In These Tables col.(1) gives the serial mumber
and col.(2) the nume of the reglon, and col.(3) the nume of the province.
Cols.(4) - (11) relate to December 1940j ocola.(4), (6), (8) and (10) give
the number of 'planted!, 'ratoon', 'mixed! and ftotal'! fields fcr each regiom}
and cols.(5), (7), (9) and (11) give the mean with standara error of the
percentuge of canes dumagad by the borer in question in 'planted!, 'ratoon!
'mixed! and 'total! lields respectively. In the same way cols.(12) - (12) give
similar information for Junuary 18413 cols.(20) - (27) for February 1841j and
cols.(28) - (B8) for March 1941, The bottom row of each Table gives relevant
infomm.tion for All-Regions, being tne uverage over zl. the nine regions. These

have besn gathered together in Table IND(2).

Spreud of Individual Borers ; Tables IND(B8) - (5).

1%4. Tuble IND(3) gives the totul numbsr of cunes, stools, fields, villages
und loculities su veyad in ewch region in each of the months December 1940 to
March 1941, In this Table col.(l) shows the name o tne region; and cols.

(2) - (8) give respectively the number of canes, stools, fields, villages snd
loculities survey.d in each region in December 1940, Cols (7) - (11) give
almilur information ror Junuary 1941j cols.(12) - (16) for February 1941; and
cols.(17) = (21) for March 1841,

135. Tables IND(4.1) - IRD(4.10) and Table IND(4.8) give information about
the extent of spresad of borer Ros.(1l) = (10) and of all borers r2spectively
among the cunes, atools, fields, villages and loc.lities of each region,

In each of these Tables, col.,(1) gives the name of reyicn; and ocols.(2) - (6)
give respectively the percentages of canes, stools, fields, villages and

localities affacteu Ly an particular borer or all borers in December 1940.
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Similar inform.ti n for January 1941 is given in cols.(7) - (11); for
Febr:ary in cols.(12) - (16); and for March in cols.(17) - (21). The bottom
row o:' euch of these Tables has bean gathered together in Table IRD(S) whiach

shows the extant of spraud of each borer and all borers for all-regions

as a whole.

All Borers ; Table IND(7)

156. Table IND(7) gives the percentage dumaged by all borers for each region
und month, Here col.(l) gives the serial mumber and col.(2) the name of the
region, col.(8) the numbsr of stools examined and col,(4) the mesn percentage
of cunes dumaged by ull borers in eusch region in December 1940; ocols.(B) - (8)
give similur information for January 1941) cols.(7) - (8) for February 1941; and

cols.(9) = (10) ror March 1941.

orer Ro.(1 ci a "

187. From Table IRD(1.1) we notice that this borer occurred most frequently
in Region (2) 3 Vuzaffarmagar with a percentage dumage of 39, 44, 49 and 48
per cent in Dscember 1940, January, February and March 1841 respectively., The
region with the second highest attack was Region (1) 1 Gurdaspur with percentage
damage of 25, 32, 54 ind 32 per cent ressectively in the four months December
1940 to March 1941. On the other hand Region (9) s Padegaon was completely free
from attack by this borer.

138. From Table IND(4.1) we find that this borer was quite widespread in all
the regions except in Padeg.on where it did not occur. It was found in every
vil.age in Regions (1) - (6) (Gurdaspur, Musaffarnagar, Gorakhpur, Sepaya,

Pusa and Bengal) und in Region (8) 1 Gudiyattam; and occu::ed in every field
in Regions (1) 3 Gurdaspur and (2) 3 Muzaffarnagar,

139. From Table IRD(5) it will be noticed that this borer had the highest
intensity o incidence over all India and was also the most widespread,

140. Taking all regions together we find from Table IND(R) thut the percentage
damuge was greater in 'ratoon! fields than in 'planted' fields during three
months out o four, whereas the percentuge damage in tmixed! fields was
less thun in 'planted’' fields in all the four months. Some of the differences

are stutistically si;nificant.
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Borer No.(4) ; Diatraea suricilia pudgn.

147. From Tabie IAD(1.4) we notice that thia borer occurred most frequently
in Region (4) t Sepaya with a high rate of attack of 18, 16, 17 and 15 per cen%
in December 1840, January, February and March 1941 respectively. The region
next in importance wus Region (B5) 1 Gorakhpur with percentage damage of
4, 7, 4 and 6 per cent in the corresponding months. We also notice tha$
certain regions were completely free from attack by this borer.

148. From Tabie IAD(4.4) we find that this borer was most widespread in
region (4) : Sepaya where its intensity of incidence among cunes was also
the highest. <Srom Table IND(5) we see that altiough the intemsity of ineidencse
amony cunes in all regions was almost the sume for borer Ro.(4) and borer
No.(2) the foimer waus much less widespread than the latter.

149. There is nct enocugh material for ocomparing the influence of ratooning

on the incidence of borers.

Borer Ro.(5) 3 D. venosta Wlk.

150. From Table IND (1.5) we find that this borer wus most frequent in
Region (8) i1 Gudiyattam with a percentage dimage of 6, 4, 6 and § per cent
in December B40, Junuary, Feuruary and March 1841 respectively. The next
importunt region was Region (7) 1 Cuttack, with a percentage dumage of §,

10, & ana 2 per cent in the corresponding months. In the otber regions the
attuck from this borer was negligible.

161. From Table IND(4.5) we find that this borer wus quite widespread in
Region (8) ; Gudiyattam in every month and only a little less so in Region (T
Cuttack in Decemver and Junuary. From Table IND(5) we notice thut this borer
was much more widespread than borer No.(7) which had a higher intensity of
incidence among cunes.

162. Mo comparison of the percentage dumage of 'planted!, 'ratoon' and 'mixed?

fields is possible as the dimage done was small.

Borer Ro.(6). C. senellus Swinh.

185, From Table IND(1.6) we notice that this borer was absent from almost all
the regions except Kegion (1) 3 Gurdaspur where its rate of attuck was about
0.3 per cent of cunes. But as can be seen from Table IND(4.6) it was observed
in 44 per cent bl loc.litdes in December 1940, 27 per cent of localities in
January 1941, 9 per cent of localities in February and 22 per cent of loocalities
in March 1941 in Rezion (1).
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Borer Ro.(4) ; Diatraea suricilia pudgn.

147. From Tabie IAD(1.4) we notice that this borer occurred most {requently
in Region (4) : Sepaya with a high rate of attack of 18, 16, 17 and 15 per cemt
4in December 1940, January, February and March 1941 respectively. The region
next in importance w:us Region (B) 1 Gorakhpur with percentage damage of
4, 7, 4 and 6 per cent in the corresponding months. We also notice tha%
certain regions were completely free from attack by this borer.

148. From Tabie IND(4.4) we find that this borer was most widespread in
region (4) 1 Sepaya where its intensity of incidence among c:nes was also
the highest. From Table IRD(5) we see that altivugh the intemsity of ineidencs
amony cunes in all regions was almost the sume for borer Ro.(4) and borer
No.(2) the former wus much less widespread than the latter.

149. There is nct enough material for comparing the influence of ratooning

on the incidence of borers.

Borer Ro.(5) 3 D. venosta Wlk.

150. From Table IRD (1.5) we find that this borer wus most frequemt in
Region (B) 1 Gudiyattam with a percentage dimage of 6, 4, 6 and § per cent
in December B40, Jumuary, Feuruary and March 1841 respectively. The next
importunt region was Region (7) 1 Cuttack, with a percentage dumage of 5,

10, 8 ana 2 per cent in the corresponding months. In the other regions the
attuck from tids borer was negligible.

161. From Table IND(4.5) we find that this borer wius quite widespread in
Hegion (8) 1 Gudiyattam in every month and only a little less so in Region (T):
Cuttack in Decemver and Junusry. From Table IND(5) we notice that this borer
was much more widespread than borer No.(7) which had a higher intensity of
incidence among cunes,

162. Ro comparison of the percentage dumage of 'planted!, 'ratoon' and 'mixed?

fields 1s possible as the dimage done was small.

Borer No.(6). C. semellus Swinh.

185. From Table IRD(1.6) we notice that this borer was absent from almost all
the regions except Hegion (1) s Gurdaspur where it> rate of attuck was about
0.5 per cent of cunes. But as o0an be sean from Table IRD(4.6) it was observed
in 44 per cent ®f localities in December 1940, 27 per cent of localities in

January 1841, 9 per cent of localities in February and 22 per cent of localities
in March 1941 in Rewion (1.
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164. The damage done was too small to allow comparisons betwe:n 'planted?,

tratoon! and 'mixed! fielda.

rer Ro. +« trypetes Bisset.

155. From Tabie IND(1.7) we Iind that this borer occurred most frequently

in Region (1) : Gurdaspur with quite a high rate of attack equal to 10, 8,
11 and 16 per cent in December 1940, January, February and March 1941.

respectively. All the other regions were free from attack {rom this borer

axcept Region (2) : Muzaffarnagar where it ciused a comparatively amall
damage of about 0.6 per cent.

156. Ro corparison between 'planted’, fratoom! and *mixed' fields is possible,

Borer No.(8) ;3 R. ablutell Zell.

157, From Table IND(1.8) we find that this borer was found only in
Reglons (1) 1 Gurdaspur und (2) s Muzaffarnagarj and it was responsible for
a negligible percent.ge of dumuge less than O.! per ceat.

158. Like borer No.(7) this borer occurreda only in Regions (1) 1 Gurdaspur
and (2) : Musaffarnagar but with much less intensity. It was also less wide-
spread as can be eusily seen from Tables IRD(4.8) and IAD(S5).

159. It is not possible to compare the percentage damage in 'planted!,

tratoon! and 'mixed! iields.

Borer No.(9) 3 Besamia sp.
160, From Table IND(1.9) we ss- that Regions (6) - (9) (Dacca, Cuttack,

Gudiyattum and Padeguon) were comparatively free {rom this borer. EKEvem in
Reglons (1) - (5) (Gurdaspur, Musaffarnagar, Gorakhpur, Sepaya, and Pusa)
the rate of attack was less than 1 per cent.

161, From Table IND(4.9) we find that the intensity of incidence among canes
as well as the extent of spread among localities and villages of this borer
wus highest in Region (2) i Muzaffarnagar. From Table IRD(5) we notice, however,
that borer Ro.(9) was more widespread than borer Ros.(6), (7) or (8).

162, The dumage done wus too small to allow comparisons between 'planted’,

fratoon' and 'mixed! fields.
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167, From Table IND(4.0) we {ind th.t not a single field in region Nos.(1) -
(4) and (6) {Gurdaspur, Muzailarnagar, Gorukhour, Sepaya and Dacca) was frae
from borer attack. In Region Ro.(8) : Pusa all villages and elmost all {ields
had borers. In Region (B8) 1 Gudiyattam every village had at least one fiald
with borera. In Region (7) s Cuttack, on the other hand, some of the localities

did not have any borer attack in certain months, In Region (9) ; Padegaon thers

were localities without borers in every month.
168, As regards monthly fluctuations, we notice from Table IAD(T) th:t the

mean parcentage d.ma 2 by all borers for all regions was lowest in Deceaber
1940, numely 30 per cent. After this the rate of attack rose steeply to §7 per
cent in January 1941, vemuin=d more or le s stationery in February, and

then decreused to 54 per ceant in March 1841,
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CHAPTER 4. CONTOUR MAPS OF RATE OF ATTACK

Introduction

169. The variation from locality to loeflity within each region was
gonsiderable. A geographical study of the magnitude of the variations
between localities and between months has been made with the help of
skeleton maps of each region specially prepared for this purpose in ths
Statiatical Laboratory. The eleven localities of each region are marked
Ay By Cp ececeee Jy K On the map., The msan percentage of canss damaged
by all borers and by one or more important borers individaally were
then entered at each locality-point, and contour lines were drawn showing
gones of varying intensities of borer attack. These charts do mnot supply
any additional information over and sbove that given in the statistical
tables. They are Lowever convenient in giving a general or bird*s eye

view of the position as a whole.

170. In each chart the region of highest incidence has been shown by
contour lines drawn in red pencil. Regions of lowest incidence by borers
have been indicated, on the other hand, with blue pencil. Zones of inter-
-ediu.to intensity of attack huve been shown in ordinary black pencil.

The percentage aamage has been shown in figures for each contour linee

171. Skeleton maps of India also were prepared showing the position of
the nine regions and the approximate position of ‘the 11 localities within
each region covered in the present survey. The percentage of canes
damaged by all borers and by each individual borer in each region wvas marked
on thds map for studying the geographiecal distribution of the intensity of
attack in each month, and also the shifts in this distribtution from moanth
to month. These contour maps give in a concrete form a picture of the

incidence of the borer pests of sugurcane on all-region basis.



-270-

REGIONAL MAPS
172, We shall first consider the rate of attack by reglons,

¥0.(1) : GURDASPUR (PUNJAB)

178, Borer No,(1) t The distribution i{s given in chart Nos.GU(1,1) =
(1,4)s The geographical distribution was not quite stsady, but on the
whole the damage was higher in the south-east in most of the months, The
insidence of attack inoreased in Jamuary 1941 as compared to December 1940
while 6onditions were on the whole much the same im Pebruury and larch,

17¢, Borer Ko,(7) 3 The geographical distribution, shown in chart
Nos,GU(7,1) - (7.4), was more or less consistent, The incidence was greater
in the centre and in the north than in the scuth; this can be sasily seen
from the fairly steady position of the lowest contour line of 10 per cent
damage, The attack decreased to some extent in January 1941 as compared
to December 1940 but became greater in February followed by a further rise
in Maroh,

175, All Borers ¢ The geographical dlstridution of damags, given 14
chart Nos,00(0.1) - (0.4), is fairly stsady when all borers are taken into
sonsideration, The damage was greatest in the centrs and in the morth
while the area in the scuth-west was least affected by borers. The
intensity of attack inoreased in January 1941 over the greuter part of
the region as Gompared to December 1940, This was followed by a further
riee in February while conditions in March were on the whole still worse,

NO.(2) s MUZAFPARNAGAR (U,.P.)

176, Bo Noe{1) 1 The position of contsur lines in chart Bos.M(1.1) =
(1.4) show thit the geographical distribution was quite steady in all the
months, The localities in west suffered most from an attask By this
borer while the area in the north-east had a much lower percentage of
damage: The intensity of attack increased somevhat in Jaruary and was more
or less stationery in February, This was followed hy a general decrease
over the whols regiom in March, 7The actual level of attack was very high
and reached 60 or 70 per cent in many places.
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177. er No,(10) 1+ The contour lines for the distribution of borer
No.(10) is shown in chart Hoe., M(10.1) = (10.4)s Por this borer also the
geographical distribution was on the whole fairly consistent, The area
which suffered most was usually in the south-west while the incidence of
attack was lowest in the north-east generally. The extent of daumage
increased in Jaruary 1941 as compared to December 1940 with a further small
rise in February; this was followed by a decrease in some of the locali-
ties in March.

178, All Borers 3 When we take all borers into donsideration the geo=
graphical distribution, shown im 6:art Bos.M(0.1) - (0.4), 48 fairly
characteristic, The damage done was greatest in the west and south-west
and lowest in the north-east im all the monthe, The intensity increased
to some extent in many of the localitises in Jarmuary 1941 as compared %o
December 1940j thers was a further rise in FPebruary, but the damage done
decressed to some extent in March, The total damage was very high and
reached 70 or 80 per cent in some of the localitiesy and, except in one
locality in March, the intensity of attack remained consistectly above 50
or 40 per cent in all the months,

HO.(3) 3 GORAXHPUR (U.P.)

179, Borer ¥o,(1) 3 The distribution is shown in chart Noe.0K(1,1) =
(144). Prom the position of the red sontour lins of 50 per cent rate of
attack in December 1940 and Pebruary 1941, and the 20 per cent comtour
line in Jamuary 1941 we notice that a central area a little to the east
is more affected than other localities., The flustuation from month %o
month was also characteristio, Although the rate of attack was high
(30 per cent) in ome locality in December the incidence was equally gr-at
or slightly greater in January 1641 on the whole, There was no appre=
ciable change in Pebruary on an average, but the intensity fell off to
some extemt in March,

180, Borer No,(10) s The geographical distribution, siown in ehart
Nos,0K(10,1) = (10.4), is somewhat blurred by monthly changes, On the
whole the area in the north and north-west suffered less from damage by
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this borer. The intensity of attack was quite high and usually batween
20 and 40 per cent in December 1940. It decreased somewhst in Junuary
1941, and remained more or less steady in Februaryj this was followed by

a decrense in most of the localities in March.

181. All Borers : The contour linee, shown in chart Ros.GK(0.1) =- (0.4).
indicate that the uamage caused by all borers was highest in some of ths
central and eastern localities while the incidence was lowest in the north
and the west. The incidence was vary high in December and flunctuated
between 50 and 60 per cent in mosat of the localities. There was no subs=
tantial change on the whole in January or February, but there was a gemeral

decresase in the rate of attack in March.

RO.(4) : SEPAYA (BIHAR)

182. porer Ro.(1l) 1 The contour maps in chart Ros.8(1.1) = (1.4) show
that the area in the west was most susceptible to attack by this borer
for all the four months while the area in the north-east and in the centre
sustained less damage. As compared tc Ducember 1940 the incidence was
less in January 1941 but increased again in February in many localities

followed by a slight fall in March.

185. Borer Ro.(10) 31 The geographical distribution, given in chard
Nos.S(10.1) - (10.4), show thut the area in the south and in the =ast was
most susceptible to damage by this borer. The general level was high in
all the months. The intensity increased somewhat in January 1941 as
compared to Decamber 1840 but decreased slightly in Febrmary with another

Tise in March.

184. All Borers i The distribution is given in chart Ros.S(0.1) = (O.4).
The dumage causad by all borers was throughout very high in this reogion and
fluctusted ususlly Lotween 50 and TO per cent. The localitias in the west
were more susceptible as compared to those in the east. The intenaity
increased to some extent in January 1941 as compared to Decambor 1940 btut
remained more or less stationary in February. Oonditions were very uniform
all over the region in March with an intensity of attack in the neighbour-
hood of 68 per cent.
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NO.(5) 3 PUSA (BIHAR)

185. Borer No.(1) s Tke monthly mups for borer No.(1) in Pusa region are
shown in charts PU(1.1) - (1.4)« The contour lines on the maps show a geo—
graphical distribution of incidence which was to a great extent st:ady from
month to month, For example, the incidence is usually high in ths central
and north-western areas, while looculities lying generally in the south and
south-west in the neighbourhood of the blue contour lines had lower attacks:
by this borer,

186. In December the percentage attack fluctuated betwean 10 and 20 per
cent on the whole. It increased steeply in locality (B) in January 1941,
but again decreased in February followed by a further fall im March. Montily

changes on the whole wers moderate or mmall but probably not negligible.

187. Borer %0.(10) s Contour lines are shown in chart Nos.PU(10.1) =
(10.4). Thes geographical distribution in this case was rather irregunlar,
Localities in the north and the east had slightly lower intemsities of
attack} otherwise the distrilution was mors or less random. Monthly

changes ware al.so on the whole mmall,

188. All Borers ; The distribution is shown in chart Nos.PU(0.1) - (O.4)e
The inciaence of all borers tuken together was usually of the order of 20
per cent or more in all four months. The percentuge damage was of the
order of 50 per cent over a wide arsa in December 1940. Tuere was a consi-{
derable increase in Jeruary 1941 followed by a fall in February; and a
further decrease in March in which month the rate of attack fluctuated
between 19 and 29 per cent from one locality to another.

189. The geographical distribution, although not highly contrasted, sbowed
certain characteristic featuresj localities in the south and the west on
the whole had lower intensities of attack by borers. Monthly changes were
quite well marked but the general pattern of geographical distribution was

prezerved to a considerable extent.

NO.(6) s DACCA (BENGAL)
190. Borer No.(1) ¢ The distribution of borer Ro.(1) is shown in chart
Ros.D(1.1) - (1.2) for the two months December 1940 and January 1941. The
comparison between months 18 rather difficult owing to racords being no%

available for all locslities in both months. For localities for whioch
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records are uvailable there was on the whole a general increase in the

rate of attack in Junuary 1941 as compared to December 1940.

191. orer No.(5) 1 The distribution of uamage by borer Bo.(3) is shown
in churt No.(8.1) - (%.2). On the whole the incidence of attack ingreased
in January and the geographical distribution was fairly steady.

192, All Borers ; The distritution is given in chart Ros.D(0.1) - (0.%).
If we consider the incidence of all borers taken together it will be noticed
that there was a general increase in Jsnuary 1941 as compared to December
1940. It 45 difficult to say anything regarding the geographical distribu—

tion as many of the localities wers surveyed only in one month.

RO.(7) s CUTTACK (ORISSA)

198. PBorer Ro.(1) : The distribution is shown in chart Ro®.C(1.1) = (1l.4).
The damage caused by borer no.(l) was small and of the order of 10 per caat
or less on the whole. The incidence of attack fluctuated betwean 5 and 12
per cent in most of the localities. The change from one month to another was
quite marked. The rate of attack dacreased generally in January 1941 as com=
pared to December 1840. A peculiar feature was a more intense attack in the
narth and the west in December 1940 followed by an increased attack in the
south and the east in January suggeating a kind of wave-like advance f{rom
the north~west to the south-east. In February there was a slight increase
in the north-east; but in March the incidence decreased generally all over
the arez.

194. Borer Ro.(2) 3 The distribution is shown in chart Nos.C(2.1) = (2.4).
The incidence of attack by borer No.(2) in this region shows quite a consis—
tent geographical distribution. On the whole localities in the north amnd
the west had lower attacks than localities in the scuth-east as can be clearly
seen in ths maps from the position of the red and blue contour lines. There
were also considerable monthly fluctuations. The percentage damags increased
in January but decreased again in February and was probably more or less

stationary in March.

195. All Borers 3y The distribution is shown in chart Ros.C(0.1) - (0.4),
The contour lines of damage caused by all borers show consistent features
from month to month. The incidence of attack was on the whole greater in the

oast and the south while the deamage done in the north and the west was inva-
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invariubly small. As regards the monthly fluctuations we notice a genaral
increuse in Junuury 1941 as compured to December 1940 followed by a decrease
in Februnry and a further fall in March 1941.

RO.(8) t GUDIYATTAM (MADRAS)

196. porer No.(1) : The geograpuical distribution of attack, shown in
chart Nos.GD(1.1) = (1.4), was fairly steady. On the whole the region im
the north-west hud & lurger incidence of borer Ro.(1) in pructically every
month. The uumage caused Dy this borer increased g-:nerully in January 1941
as compared to Decemover 1940, but decreased a little in February, and still
further in March in which month all the localities had a rate of attack

equal to or less than 7 per ceat.

197. Borer No.(5) 3 The position in regard to borer no.(#) in Gudiyattam
is very similar to borer Ro.(1l) as can be easily seen from chart Ros.GD{5.1) —
(6+4). The area in north-east sustained greater damage in practically every
monta. In most of the localities the damage was less than 10 per cent; and

montnly changes were on the whole small.

198. Al)l Borers i1 The contour lines for all borers are shown in chart
Ro8.GD(0.1) = (0.4). As in the cuse of individual borers the area in the
north-west sustain:d greuter uamage I'rom borers in every month. The over-all
incidence wus moderately high in the first three months December 1940, Japmary

and February 1941; but there was an appreciable decrease in March.

NO.(9) s PADEGAOR (BOMBAY)

199. Borer No.(2) : In this region no records are available for December
1940. The conteur maps for borer Ro.(2) are showm in chart Ros.PD(2.2) =
(2.4). The incidence of attack apparently decreused in February as compared
to January It is difficult to say anything about the position in March
as we h.ve compar.tively high incidence at 2 localities (A) and (B) for
which- records are not available for previocus months. In the other localities

also there was probably a dight increase in March as compared to February.

200. All Borsrs : The position regarding damage caused by all borers as
shown in chart Hos.PD(0.2) - (0.4), was more or less similar. There was
& generul decreuse in February us compared to January with possibly a
alight rise in March.
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CONTOUR MAPS FOR INDIVIDUAL BORERS
201. We shall now consider the results for each indivldu&ll\tor all regiomse

rer No,(1 =1} .

202, The all=India distribution of borer No.(1) is shown for the differemt
months in charts Nos.IND(1.1) = (1.4). A comparison of these churts for all
four months leaves no doubt regarding the differential distribtution in
different parts of India. The highest incidence of the order of %0 or 40
per cent ococurred in region No.(2) Musaffarnagar in every month. Damage of
the order of 20 or 30 per cent occurred in two other regions, in Curdaspur
in the Punjab and in Pusa in Bihar, Gorakhpur in east U,P., 8S8epaya in Bihar,
and Bengal lie in a belt with an incidence varying between 10 per cent and
20 per cent, Cuttack (Orissa), Gudiyattam (Madras) and Padegeon (Bombay) on
the other hind h-.ve less than 10 per cent of attacks. The kink in the 20
per cent contour line separating Sepaya from the two adjoining regions is
well marked and ste~dy in all months,

208, Considering the region as a whole, monthly fluctuations in the comtour
lines are not very mu:ked. There w:s a slight incre se in the damage caused
by borers in Jamu:ry 1941 as compared to December 1940, and a further small
rise in west United Provinces and in the Punjab in Febiuary 1941, In Narch
conditions remained more or less nwtiorx’q in porth India with possibly

a slight decrease in South India,

Borer No.(2 stictd 8 .

204. The regional incidence of borer No.(2) is shown in chart loa}g:l) -
(2.4)« The distribution is quite churacteristic. The incidence is highest in
Cuttack (Orissa) while the next highest rate of attack occurred invariably
in Sepaya. One striking fe:ture w-s the complete immunity in every month of
Pusa in the immediate neighbourhood of Sepaya.

205, Monthly fluctuations were appreciable, In Padegaon the incidence was
comp ratively slight up to February but rose to T per cent in March. In
Qudiyattem (Midras), on the other hand, the percentage attack was more
stable and varied between 2 and 4 per cent in different months. In Bengal
the attack increused from 2 per cemt in December to 5 per cent in Jamuary
while records were not available for other months. Pusa as already noted,
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was free from attack in every month, S8epaya on the other h nd showed an
incidence of 6 or 7 per cent all through. Gorakhpur had a comparatively small
incidence of 1 per cent in practically every month excepting December when 1%
was only slightly higher and £ per cent. Musaffarnagar in the United Provinces
had a slightly higher rate of attack of 3 or 4 per cent in differant months,

Borer No.(Z) 3 A, tumidicostalis Fwps.
206. The contour lines for the damage caused by borer Ho.(3) is shown in

chnrt Nos. IND(3.1) = (3.4)« The rate of attack by this borer w=s on the

whole small. Dacca (Bengal) was the region most affected with an average
intensity of incidence of 8 per cent in December and 13 per cemd in Jam:rye
Unfortunately records are not availatble for the other two months, Besides Bengal
this borer caused damage only in the adjoining region Pusa, where the axtemd

of damage was about 4 per cent in December and Jamnary and 1 or 2 per cent

in the later monthss All the other 7 regions appeared to be free from this

borers

Borer No.(4) 3 Diatraea suricilia Dudgn.

207. The contour lines for the dictributiom of borer Bo.(4) is shown in
chart Nos. IND(4.1) = (4i4). The regional distribution is strikingly charao=
teristics The highest value varying from 18 per cent in December to 15 per cest
in March was shown consistently by the same region Sepayas The two adjoining
regions Gorakhpur and Puaa were affected to a much less extent, The damage
done in Gorakhpur fluctuated from 4 to 7 per cent in the different months
while the intensity of attack was even lesep and voried from 1 to 3 per cemt

in Pusa. All the other regions were practicnlly free from this borer.

Borer No.(5) § D. venosata Wik,

208, The contour lines for the distribution of borer No.(5) is shown in
churt Rose IRD(8.1) = (5.4)s The regional distribution shows a good dexl of
consistencys. This borer did not cause any damage in north India excepting
in one region Musaffarnagar where also the rate of attack was only 1 per cemt
in Jamry, February and March. In December 1940 and Jamary 1941 Cuttack
(Orissa) was the part worst affected with percentage damige of 5 per cent
and 10 per cent respectively. The damage in Cudiyattam (Madras) was smch
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less and 1 per cent and 4 per cent in the first two months. The position was
however quite different in Febiuary and March during which Gudiyattam (Madras)
suffered most from this borer with a percentage attack of 8 and 5§ per cemd,
In February there was no attack in Orissa, but in Earch about 2 per cent of

the canes were damaged in Orissa by this borer.

Borer No.(6) 3§ C, sopellus Swinh,

209. The contour lines for the distribution of borer Ko.(6) is shown in
chort Nos. IND(8.1) ~ (6.4)s Du-ing the four months under review only about
1 per cent damage was caused by this borer in one single region, namely,
Gurdaspur in December 1940, This region was however frse from attack in the
other three months while all the other rsgions were immune throughout the
period under review,

Borer No.(7 o] tes Bisset,

210. The c-ntour linss for the distribution of btorer Mo,(7) is shown in
chart Ros. IND(7.1) = (7.4)« This borer was a serious pest only im the Punjab,
The incidence was f :irly high and 10 per cent on an =verage in December 1540,
It decrexsed somewh:t to 8 per cent in Jam ry 1941; but again incressed
steeply to 18 per cent in February followed by a slight fall to 16 per cent
in March. The only other area :ffected was in the neighbourhood of the Punjab,
nomely, Musaffarncgar in west U.,P, The percentage attack was however very
small and only about 1 per cent on an average in the three months Jamu-ry,
February and Mirch 1941,

Borer No.(8) ¢ Re ahlutella Zell,
211, The contour lines for the distribution of borer No.(8) is shown in

chart Nos. IND(8,1) = (8.4). This borer app rently did not cause any damage

in any region during the four months under review,

Borer No.(9) » Besamia sp.

212, The contour linss for the distribution of borer No.(9) is shown in
chart Ros.IND(9.1) = (8.4). This borer caused an average damage of 1 per cemt
in Gurdaspur in December 1940j otherwise it was quite harmless throughout
the survey.



-R79-

Borer No,(10) 3 E, depressella Bwinh,

215, The ccntour lines for the distribution of borer Mo.(10) is shown im
chart NoaI;ELE).i) « (10.4)s This 18 a pest which was of imrortance practically
only in the United Provinces and Bihar. The part worst affected was Sepaya
with an avetr ge intensity of attack of aboubt 30 per cent in December 1940,
Jumary and Febru:ry 1941, and 38 per cemt in March 1941, The next worst area
was invariably the adjoining region ¢f Gorakhpur with a percent:ge attack
of 24, 15, 25 and 19 per cent in the four months under review. The third region
in order of damuge was Musaffarn g in which the percentage attack wiried
from 15 to 18 per cent in the diffsrent monthss The damags done in Pusa came
next with an intensity of attack fluctu ting between § and 14 per cent in
the four months. One peculiarity may be noted here, Pusa, although adjoining
the worst affected area Sepaya, had a much lower incidence of this pest than
Musaffarnagar which is situated such further amay.

214, This borer caused very little damage in the Punjab or in Bengal; the
intensity was only about 1 per cent in one month in each of these provinces.
Apparently this borer wis of no imrortance in the south where all the three
regions were comple-ely immmnes throughout ths period covered by the present

survey.

Bore:

215, The contour maps for all borers taken together are shown in chard
Fose. IRD(0.1) = (0.4) for the four months under review,

216, Sepaya on the whole was the Torst affected region with a percemtage
attack fluctunting between 59 and 66 per cent in the different months,
Musaffarnagar came next with an average intensity of attack varying between
48 and 63 per cent in the period under survey. Qurdaspur in the Punjab was
third in the list with a percentage attack of 20 in December 1940, and s
1little over 40 per cent in the succeeding months.

217, Curiously enough Gorakhpur, which is pracotically adjoining Sepaya,
had an appreciably lower incidence of borer attackj the rate of attack was
on the whole just below 40 per cent in the first three months and 28 per cend
in March, To the east of Sepaya we find Pusa with a atill lower intensity ef
attack fluctuating beiween 25 and 30 per cent during the four months under

review,
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218, Dacca in Bengal had on the whole about the same or a slighly higher
intensity of attack than the adjoining region of Pusaj the actual damage dons
was 25 and 30 per cent in Decembar 1840 and Jamnry 1941 respectivelys

219, The Cuttack region in Orissa had an appreciably lower intensity of
attack fluctuating between 14 and 23 per cemt, Gudiyattam in Madras on the
whole had a still lower prorortion of dsmage from all borers of about 185
per cent in the firat three months and 10 per cent in Narch,

.- 280, Padegaon had the lowest incidence of borers in all the three months
Jamiary to March 1941 for which records were availatle., The actual values were
»os ompnratively small, 5 per cent and one per cemt in January and Petruary,
but appreciably higher (8 per cemt) in March 1941,
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CHAPTER 5. OFNERAL REVIEW OF RESULTS

221. 1 shall conclude this Report with a brief review of the results
obtained so far in the present survey. Two important principles were intro~
&aced in the revised plan. Arrangements were made for recording the inci-
dence of borers in a number of localities, villages, fields and stools
within each regionj and secondly, for all sample-units being located at
reandom. This has made it possible to build up on an objective basis a

broad general picture of the relative frequency of attack by sugarcane
borers in aifferent regions during the four months (December 1940 to March
1941) under observation.

222, Tha reliability of the primary material was studied by a full analy-
ais in tha case of one region, namely, Pusa in Bihar. 8imilar analysis ia
proc:eding for other regions; and although it has not been possible to com~
plete the work for lack of time, and I am not able to give full details in
this Report, the general position may be tentatively indicated. As may be
eusily expect d, in recording thes damage dome by borers, the workers dife
fered among themselves owing no doubt to personal bias. Sometimes thase
differences were small and som#times quite appreciable. There is defimite
evidence, bowever, of the differences getting smaller and smaller as the

workers got more experianced.

Regional PFeatures

225, Raturally there were also differences between fields within the
same village, and batween vi.lages in the sume locality. But compared
to such differences there were usually wider differsnces betwesn localiiies.
And yet each region s a whole was an integral unit with its owm special
features.

224, North India was far more seriously affected by borers than South
India. The worst regions wers Sspaya (Bibar) and Muzaffarnagar (U.P.) with
rates of attack in excess of BO or 60 psr cent, closely followed by Gurdaspur
(Pun jab) and Gorakhpur (U.P.) with an-incidence of the order of 30 or 40
per cent. A peculiur feature was the comparatively lower incidence of about
25 or 50 per cent in Pusa in Bihar immediately adjoining the worst infested
region Sepaya. Dacca (Bengal) to the east of Pusa region had about ths same
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intensity of attack. Cuttack (Orissa) occupied an intermediats pomition
with a rate of attack of the order of 15 or 20 per cent, while Gudiyattam
(Madras) had a still lower incidence of 10 or 15 per cent, Padegaon (Bombay)

suffered lsast from borers the incidence being #0 low as 1 or 3 per om%
in some months.

Borer Characteristics
226, This so far as the damage done by all borers is concerned. Even
41f we consider individual borers we find striking peculiarities and regional

differsnces. For exampls, borsr Ro.(1) had its highsst incidence in Musaffare

nagar and generally in Borth India although the amount of damage done in

Orissa, Madras and Bombay was quite considerable.

228, Borer No.(2) had its highest rate of attack invariably in Cuttack

and Sepaya; a peculiar feature being the complets immunity of Pusa in the

immediate neighbourhood of Sepaya. Borer No.(3) was a meriocus pest in

Bengal and did a certain amocunt of damage in the adjoining region Pusaj
but was absent from practically all the other seven regions.

227. Borer No.{4) had its highest incidence invariably in the eame Tegion
Sepaya with a much lower rate of attack in the two adjoining regions
Gorakhpur and Pusaj while all the other six regions were practically free
from attack. Borer No.(5) on the other hand was practically absent in

North India but did a good deal of damage in Orissa and Madras,
228, Borer No.(7) was a serious pest in the Punjab where 18 did a son&d:
derable amount of damage; it affected only one other region Musaffarnagac,

but the rate of attack was very small., Borer Nos.(6) and (9) occurred coly

in the Punjab in December 1940; and the average intemsity of attack was

only about 1 per cent. Borer No.(8) cmused very little damage, less than

0.1 per cent, and wus found in the Punjab and West U.P.

£29. Borer No.(10) had a high rate of attack in the United Provinces
and Bihar, but caused little damage in the Punjab or in Bengal while it

was practically absent from the regions in the south.

Spread of Borers
REO0. Considering all nine regions we find that borer No.(l) was easily
the worst pest. It had not only the highest frequancy of attack of abou$
19 per cent but was most widespread of all borers among fields, villages,
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and localities with an incidence rute of about 90 per cemt. Borer mo.(10)
had the next highest rate of attack of about 11 per cent and infested
nearly 60 per cent of localities and villages. Borer No.(2) had a much
lower frequency of incidence of about 4 per cent but occurred in 76 per dent
of localities and 67 per cent of villages and was thus more widespread
than borer No.(10). Borer Ro.(4) bad an over—all frequency of about 5 per
cent which was only slightly less than that of borer Ro.(2); but the distri-
bution of borer No.(2) was much more restricted as it ocourred in only
about 36 par cent of localities or villages. A s=imilar contraat {s shomn
by borar Nos.(7) and (5) both of which had a frequency of attack of a little
over 1 per centj borer Ro.(6), however, occurred in about one-fourth of
the loculities and villages while borer Ro.(7) was found in only one-tenth of
the localities and villuges.

251. A distinction muast be made, therefore, beotween the extent of damage
done by a borer and its spread or distribution. Some of the borers did
less damage but were more widespread than others. In devising methods of

ocontrol it 18 necessary to keep this in mind.

The Effect of 'Ratooning*

252. The material for studying the influence of f*ratooning® on the rate
of attack was meugre and not quite consistent. The damage done was grsater
in tratooned! fields than in tplanted® fields in the case of borer Ros.(1)
and (10) but less in the case of borer Ro.(2) in three months out of fours
The raute of attack in 'planted! fialds was bowever greater tham thal im
tmixed' fields for all three borers in most months. Thesa results suggest
that 'mixed' filelds were best in the sense of having the lowest rate of
attack from borers, and 'planted' fields were on the whole better than
fratoonedt fields.

255. A greut deal of caution is, however, necessary in accepting these
results. Thers were many factors such as variety, manure, methods of
cultivation, and weuather conditions which were not takem into account. It
1s difficult indeed to eliminate the iafluence of such factors in an exten—
sive survey of the present kind. Unless a very large pumber of samples
can be provided the cost of which would be prohibitive, it would appear
advisable to study such special gquestions as the influemce of fratooning*® on
the incidence of borers by more intensive mirveys on a smaller scale under

controlled conditions.
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Seasonal Chunges

254, As regards seasonal changes we found significant differences in the
rate of attack in different months, During the four months under survey
the intensity of attack by sugarcane borers was lowest in December., It
reached & peak value in January and February and began to decrsase in March,
THe rangs of vari.tion from one month to another was however comparatively
small indicating that these four months probably belonged to more or less
the same season from the point of view of borer attack. It was also pos-
sible that the season ran somewhat different courses in different regions.
Obviously data for a larger number of months must be studied before the

seasonal picture becomes clsar.

Concluding Remarke

285. 1 believe a survey of this type on sich an extensive scale is an
altogether new venture. Tha field technique as well as the statistical
treatment of the datu huve to bs daeveloped necessarily on experimental
lines. In the short time at my disposal I have tried to sketch the bare
outline of the picture without entering into details. 1 have naturally
confined mysell to the statistical aspects of the survey leaving the oio-
logical questiona to be dealt with my entomologists. The presend Report,
I hope, would give a general idea of the kind of information wnick may be
axtracted from the field material., I fully recognise that the statistical
treatment may have to be modified to suit the special requirements of
entomologists and agriculturists. I invits their comments and suggestion:

80 that the method of analysis may be standardised to give the most fruitful
results.

Sd: P. C. Mahalanobis

16th June, 1941,
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