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United States Department of Agriculture,
BUREAU OF ENTOMOLOGY.

L. O. HOWARD, Entomologist and Chief of Bureau.

DAMAGE TO SUGAR ('ANE IN LOUISIANA BY THE
SU&GAR-'CANE BORER.

I DM'tr:, a surehlls Fah. )

1)y T. (. B ltit.

Agcnt aruI Expert.

(The work upon which this circular is based was conducted in direct cooperation with the Louisiana
Sugar Experinwnrt Station, Audubon Park, New Orleans, La.).

INXTI.()1) Ct"ION.

Th i sugar-cine )'eTO (Ifhlritti s (CClt(l/Ilt1N t Fab.) h1s )been th1e ]most

sertIous 1isect ellelllv )f sugar cane mi W1Will the ILnuisialla planter
hs la i o ollitl)td f)r 1niny Years. In1 bulletin of tile ILotislula
Experiment Station Dr. W. C. Stubbs gave an exhaustive atounotii of

the probable source of introduction in 1856, in cane illported from

South America. le also referred to numerous cases of severe infesta-

tion wlichi occunndl at various times previous to 1880. In 1 ss 3

Dr. L. 0. Iloward conducted investigations ont this insect, andt men-

tioned that the first s pecimein was sent inl to the Department of A-ri-
cllture at Washingtoni in 1N7S. le also cites several instances of

previous severe infestat ion, one occurring as far back as 1857 "along
the Lower Mississippi." In Is591 Prof. 11. A. Morgan published a
bulletin on the "'Sugiar-Cile Borer and its IP.arasite," 4 in response to a
demand for information following a severe outbreak of the cane borer
inl 10t0. Another severe outbreak inl Louisiana in 190) was followed

by the publication of Bulletin 70, referred to above, in which 1)r.

Stubbs gave the first statemen t as to the actual anounit of finan il
daia-re caused to sugar cane by the caile borer (p. 89). Li the cntae
of one factory, where fair coinparison was obtainable between (aine

Th' form which at tacks the stalks of corn, previously confused with Diqrt:' a sarcharalis. has been found
by Dr. 11 . Dyar of this bureau to helong to a new species and ha, le-n described by hin under the
name Dintr:a zacllla. (See EIntomological News. vol. 22, no. 3, p. 2n, May, 1911.)

2 Can Horer (Dialr.a saccharalis). Bul. 70, 2d ser., La. Exp. Sta., Baion Rouge, La., 1902, W. C.
Stuhhs and II. .k. Morgan.

a Iept. Dept. Agr., 180. p. 240.
4 Bul. I, 2d ser.. La. lap. Sta., 1891.
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uninfested and infested for a number of consecutive years, he esti-
mated the damage at $136,3:5 for three years on plant cane alone,
or $45,445 per year, nearly 1,000 per day during the grinding season
for this one factory. When it is considered that most of the area
devoted to cane growing in Louisiana is infested with the borer, it can
easily be appreciated from the above figures that the total financial
loss must he enormous.

One of the special lines of work planned by Mr. D. L. Van Dine,
when the laboratory for the investigation of sugar-cane insects was
established bly tis Bureau in 1910, was the determination of the
various classes of injury caused hv the cane borer. Observations and
experiments were conducted by the writer in 1910. It was discovered
that the borer is responsible for much more injury than is apparent at
first sight. Its harmful work begins with the destruction of eyes
of seed cane, reducing the stand during the following year; con-
tinues through the growing season of the cane by stunting his growth,
and causing damage from windstorms, owmng to the weakening of the
stalk due to the burrows and -irdles; and ends by causing a much
lower percentage of juice, which is again of a much poorer quality in
infested canes than in uninfested canes. The last is an important
form of injury, which appears to have been overlooked by investigators
and planters.

Moreover, the holes made by the cane borers are the chief means
of entrance to the stalk afforded the various fungous diseases of
the sugar cane. T he tonnage yield per acre is reduced by borers,
and the average weight of canes otherwise similar in appearance is
found to be reduced by borer infestation.

These points will be explained in detail under the following head-

ings: Injury to seed cane; injury to growing cane; injury to mature

cane an11d juice.

INJURY TO SEED CANE BY THE SUGAR-CANE BORER.

TPhe buds of cane are favorite places for the attack of the young
borers while the stalk is growing, due to the softness of the tissue
compared to the woodiness of the rind of the cane stalk in other
locations. The young larvw of the sugar-cane borer will enter the
buds or eyes of the cane, and in nearly every case the attack will
result in the destruction of the bud. Frequently canes will he seen
in whlicl more than 50 >er cent of the buds have been destroled by
the borer. Of course, mauinv borers enter the stalk at other places,
aruill and )1 WtccII tl1e j1(.itts, as an ayruge cane will 1ontai1 only

fryni 1 to 15 joints,, while canes w1l oftell e foulld with 1 from ( to 10
orer h1 les in a siigle jo (it. li nearly cV-c case of severe iIlfesta-
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4 DAMAAGL To SLUAR CANE BY THE SUGAR-CANE BURER.

In the event of the stalks being broken, however, the damage is
very different. In this case the growth of the cane stops, and the
buds on the top joints below the fracture sprout and commence to
giow. The process of growth taws upon the supply of sugar stored
in the parent cane, so that the cane is not only prevented from
reaching its fullest maturity-, but also stands a very good chance of
losing a percentage of the sugar already stored up in the stalk.

A close examination of a cane field after a heavy wind will show
that to borer injury is directly due the great majority of broken stalks.
A cane wi1l sehlom break in a wind unless the stem has been phys-
ically injured, and examination of broken stalks nearly always shows
that the breaks occur at a borer girdle or a large burrow near the
surface of the cane. The burrows and tunnels in the stalks frequently
concentrate upon a certain joint, with the result that it will be mate-
rially- weakened and will snap off at the slightest provocation. Many
canes are literally girdled by borers, a tunnel being made just inside
the rind completely around the cane and only the center is left to
hold up the top.

To a large extent, also, borers are directly responsible for the spread
of fungous diseases in sugar cane. In order that the fungus may
enter a plant it is nearly always necessary for the spores to settle on
an excision or wound in the rind of the cane. These openings are
furnished in great, numbers by the borer holes. Dr. C. W. Edgerton,
in " Some Sugar-Cane Diseases, " advises that all "seed " cane showing

external evidence of borer injurU he thrown out, as a prerWitire of
fungous diseases. L. Lewton-Brain , in considering the rind disease
( JMlanconium sacchari), says:

Whenever it is possible to trace the discoloration to its starting point, this will
always be found to be a wound of some sort. The wound may be a harer hole, a leaf-
hopper puncture, or a w und made in stripping, the horer wounds being perhaps
most favorab le to tlh funiius, especially in the obler paris of the stalk.

INJURY TO MATURE CANE BY THE St'GAR-CANE BORER.

AMOUNT OF INFESTATION.

In order to determine the extent of borer infestation an elaborate
examination of canes was male during the fall of 1910. The gen-

eral practice was to examine 100 canes across each end of a plat and
100 canes across the miidle. These hun(lre(ls were divided into 4
groups of 25 canes each at different points iII the row. This plan was
modified in varving degrees as circumstances made it necessary or

advisable. In all, the infestation was a >roximately determined
in 1 pints planted to cane. Of these 0 pits 3 were in stuhble and 6

I Lnl. 12). La. E'xp. Sta., p. 12, 1)10.
2 tul. 7. Iawaii Sugar Planters' Association E xperiment Station, 1907.



11 plant cane. The least injury to a (dne by 11 horerserved to throw

it into the infested column. The general results are slown in 'Table I:

IAB.E I. Infesf(fiort by lt saiar-cant boar.

Number
ag fcae f caries orer Borer Perace n-'lass of cane. I ree. infested. fesato-ined.

Plant cane..................................................... 1.900 603 1,297 I ( 20
Stubble cane................................................... 1,10(1 341 759 09
Alicanes...................................................... 3,000 944 2.050 (S.53

In addition to the canes referred to in the table, two other large
lots were removed front the plats for other purposes and examined

for )oer 11festationl. ()11e 11111(dired cneCS were taken from a plan(-

cane plat for detcrlining the comparative weights of infested and

uninfeted canes. These canes were infestcd to the extent of 72 per

cent. From a stubble plat 7:4 canes were removeol for dete rmning

the effect of the borer upon the sugar content of the cane. -Of these
canes 3:3:, or :). 1 lI per tiIn were infested. Bothil of these experiments

are descrihedl in detail elsewhere. AThling these counts to the pre-
VIOuS 11lliber we have a total of :Ss:34 (aines, of whlh 1 .31:3 were
borer free andI 2.52 1. or 65.75 >er cit, were infested by the borer.

INFESTATION IF ToPS

In fie inls 1aInes t le samle nuIlmber of t(ops as of calleS were eXll-
i1ed a11d shiow.ed a distillct correlatiall between the illfestatioll of the
two parts of the stalk, the infestation in the tops increasing to corre-
sponl with the increase ill the infestation of the canes. This is verg
suggestive a, to the value of lan during of the trash after reloving

ca11 fromu a ever l Iift eti field. Te dlai a 41 this polllt are given
in1 Table 11 :

1 AtLE 11.- Ini ftl /aon if tips by the sugar-cane bii e.

Per cent Per cent
Varieties. infestation infestation

in canes. in tops.

P urple.......................................................................... 59 5
I 1. ........................................................................... 79 7
tn71 ................................................................... ....... SI 17

Striped..........................................................................9 31
Purple .......................................................................... 95i 31

CENTER Oi' HEAVIEST INFESTATION.

That it is the tendene of the borers to seek the middle of the plat
is suggested by the fact that ill 4 cases the lighiet perentage of
infestation was found in that portioll, while in only I case was the

U..1\L .L, i-* -l ',Al: .\.\ . M1 IIll. L .11 . \ . 1 .



lowest infestation found in the middle of the plat. On the other
hand, in G cases out of 7, where comparison could he made, the
lowest infestation was found at the ends of the plats. It may be
said in general that the lighei t infestation will be found in the most
luxuriant cane.

CHARACTER OF INFESTATIN I\ PLANT CAXE AND STUBBLE CAMI:.

In full plant cane the majority of the infestation is in the upper
half of the dane, while in stubble cane the infestation is more notice-
able near the ground, although the whole stalk is more or less infested.
This may be dcue to the earlier sprouting of the stubble cane in the
spring, thus causing it to be liable to attack from the early broods
of borers; and also a certain number of borers may hibernate in the
stubble, thus being present in the spring to infest the early sprouting
cane. On the other hand, fall plant cane does not appear above the
ground as earl in the spring as stubble, and as the adults that
appear in the seed cane are too delicate to dig through the soil to the
surface they perish underground. A field of fall plant cane may be
regarded as herer free in the spring, and will become infested during
the following sumnmer from outside sources, probably to a degree
depending upon the severity of infestation in the surrounding terri-
tory.

The fact that the most evident borer injury occurs in the lower

half of the stalk in stubble cane makes the damage greater than in
plant cane for several reasons. The first is that the actual mechanical
injury by the horer is in the lower joints, which are more mature
and have the greater sugar content. Again, the presence of the borer
burrows and tunnels in the lower joints alfects the flow of sap to the
top of the cane, thus interfering, more or less, with the growth of the
whole cane. Also, the joints near the base of the plant tend to
become hard amd wody following herer attak, thus increasing the

percentage of fiber and decreasing the percentage of juice. Inciden-
tally the latter point increases the dilliculty of grinding, as was called
to the attention of tle writer by a sugar-house manager at t ribut ing

the breaking of some machinery to the crushing of heavily- infested)

sugar cane.

EF ( 1 ( )1 INFI I 'I.Ti I WN Tll. 11EI;IIT ) 1 I

In order to find out the (fect of borer infestation upon the weight
of cane, 1()() stalks were picked oit and carefully averaged in size.

All were cut of' the same length h. No attent ion was paid to borer
infestation in selecting the (anes, and the opinions of several gentle-
men were consulted, all lanes larger or smaller than the average
being thrown out and replaced by others until onl examination it
was impossible to select canes larger or sm aller than the others.



These canes were then examinel for borer injury, 72 heing found
infested and 2S horer-free. The smallest lainitge to a cane b)v a
borer was sullicient to place it among t he infested canes. The Canes
were then weighed. witb the results shown in Ta1ble I1 :

T.uIi.it: Ill. I il>ct of borer allak 1on re1 ll! J

i.. in Loss in

Class of canes o ig verage N umber weigt
Clssoofns Nme, ofight 5 weight of canes per tonl .1wi~

per cane. per ton. due to borer.

Iborer. 
brr

Pounds. Pounds. Pounds. Per cent.
Borer-free................................. 2S 10:3 3.11 513.5 ..........
Borer-infested............................. 72 '5 3.54 ii5.0 76.0 3.8

For furthe1rY results a Waryolantul of cane was taken to te sugar r-
house, and was there separated into two lots, infested and uninfestel.
Of the 734 canes, 393, Or 53.54 per cent, were infested. The least
injury by horers placed a (dne in the infested lIo. Each lot of cane
was then weighed separately- On platform scales. The 33 infested

canes weighed 694 pounds, anl average of 1.76 polnlds per (ane.

while the 341 borer-free mones weiglhed 626 pounds, or an average of
1.S4 pounds per (ane.

TABtE: IV. - Loss of weight due to borer attack.

N u b r V e g t Av erage N u m b er T oss i L os i

CNumber Weiht gh sitCanes, of canes. of canes. Pc'i .ane of canes per ton die to
percane. per ton. due to borer.borer.

Pounds. Pounds. Pounds. Per cent.
Borer-free................................. 341 626 .4L M 1,057 .......... .
Burer-udfested............................ 393 694 1. 7. 1,136 s. . 21 4.31

On t he basis of Table IV the difference in vield between borer-free
and horer-infested cane fields woIbl amount to a loss of uh)ou1t 1 tol

of tone per acre wheni the borer-free cane gives a yield of 25 tons
pfe aCre.

EFFECT OF BORER INFESTATION UPON CANE JUICE.

The followinii series of experiments was carried out to ascertain
Just wh at damage the cane horer inflicts upon the cane juice, in
addition to the physical damage to the cane plant:

Lxpjrimant 1.-Six stalks of 1). 74 cane were selected, three being
heavily infested b y the borer and three being borer-free. The stalks
were Cut into four samples, as follows:

(1) 31 bottom joints, bhrer-free canes.
(2) 3 hottom joints, horer-infested canes.
(3) 3', top joints, horer-free (aInes.
(4) 31 top joints, borer-infested canes.

D.LU1ltL It- - tb l CANt J. M 1Iili. -- L \:- A \ . U,' i: .



S e1.A\[tiod TO -,( < ANE BY THE blt-AiANE BURELR.

Samples I and 3 and samples 2 and 4 were thus from the same canes.
Each sample was carefully weighed, run through a 3-roller hand
mill, and the weight of juice from each sample recorded. The juice
was then analYzed, the latter operation being kindly performed by Mr.
WV. G. Taggart, chemist at the sugar experiment station.

Sample 2 (bottom joints) showed, compared with sample 1, losses

due to the borer of 4.59 per cent of juice, 2.6 per cent total solids,
4 per cent sucrose, and 12 per cent purity, and an increase of solds

not sugar of ().S per cent.
Sample 4 (top joints), compared with sample 3, showed losses of

7.27 per cent of juice, 4.2 per cent total solids, 4.9 per cent sucrose,
and 13.7 per cent purity, and an increase of solids not sugar of 0.8

per cent. It can thus be seen that the borer not only reduced the
juice quantitatively but <qnalitatively as well and to a more marked
degree.

Placing these figures on a basis of 1 ton of cane to the sample,
we have the following results: Sample 2 showed losses of 91.8 pounds
of juice, 35.2 pounds of total solids, 59 pounds of sucrose, and a
percentage loss of sucrose of 34.4 per cent. The increase in solids
not sugar was S pounds per ton of cane. Sample 4 showed losses of
145.4 pounds of juice, 6S.6 pounds total solids, 70.9 pounds sucrose,
and 46.43 per cent sucrose actual loss, with an increase of solids not
sugar of 5.4 pounds per ton. The average production of the total
borer-free cane (samples 1 and 3) was 163 pounds sucrose per ton of

cane and of the total infested cane (samples 2 and 4) 98.1 pounds
sucrose per ton of cane. This gives an average loss of 64.9 pounds,
or 39.81 per cent, of sucrose per ton of cane due to the borer. The

results of this experiment are given in tabular form in Table 1.

TABLE V -Atal-sis of sugar Cane (D. 7-$) to (Ceter ioe effect on sugar content of the
borer injury to sugar cane.

Nature of sample. .

1 3'. hottorn joints h-orer- Grams. Grames. P'.ct. P. ct. P. ct. P. ct. P. ct. P. ct. P.ect. P. ct.
free canes........ ._. 1,512 41962.33!.... 16.6...... 1.3 9.3 1.4 13.9......83.7......

2 3_" hottom joints borer- I
infested canes. ... _ '1,00", 58257.74 4.59 14.0 2.6 1.919.2> 2, 9.9 4.071.7 12.0

3 3F top joints h~orer-
freecanes..-_... . .. 1,2x2 78:361 ( . .. 16.1... . 1.412.0 2.2 12.5......78.6....

4 3S top joints horr- i I
infested canes...... 985 530 53.81 7.27 11.9 4. 2 1.3 17. 1 3.0 7. G 4.9 64.91 1317

NoTE.-samples I and 3, 2 and 4. were from the same canes. Each sample consisted of portions of three
canes. Analysis muade Nov. 10, 1910.



TABLE V.-A udilisis of sugar cane ,). : o t, arlmin ef ct on suyar cnH tw( u/ /lt
borer injury to sugar can, Continuel

RESULTS OF ABOVE ANALYSIS FIGURED ON A BASIS OF 1 TON OF CANE TO
THE SAMPLE.

- " ^

.cL - .13

I :lottonwjoints horer- Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. P. ct.
free canes........... 2,000 1.246.ti ...... 206.9 ...... 16.2 . . 17. ...... 173.31............

2 3 cotton joints borer-
infestedcanes...... 2,0001,154.8 91.8 171.7 35.2 21.9 5.7 25.4 8.0 114.3 59.0 34.04

3 34 top joints borer-
free canes. ........ 2,0x 1,221.6 ... 16.7.. 17.1.. 26.9 152.7

4 3. top joints borer- 1
Infested canes...... 0001.076.2 145.4 120.1 4. 14.0- 3.1 32.: 5 1 61. . .9 4643

Average weight of su-
crose per tol:

Sam pes 1 an l 3....................................... ................ 3.0 ............
Sam ples 2 and 4................ ..... ................................... 9 .1 .64.9 39.

Erperin ent 2.-The rarkiable fi 11re obtained in E per 0in 1
slowed the dVisab1ilit of cllt till iti a fIlt eI Xp)erillilm t Ipoll a
l1mr scle ill order to Ob)1l) lll 1 o nc0111( t1sive 'esul ts. Fol t 11s

experillelt 0 catne1 Wer selected at randllm 11tIll 1). 71 cne. Of
these 10 were borer-free, 10 were mletium infested (1 to 3 joints per

CaIne sh1owit borer iIIjury), .1111 1) were Ilheavily it1ested (5 or Iltore

infested joints per cane). It should he remarked that the infest tion

in the heavily infestel cones was not so heavy as was the ilestation

of sat>les 2 and I of the first experiment, in which ever- joint was

infested. Eack sample of 11) canes was separalely- weighed, rItn

through the hand mill, and analyzed exactly as had been dlone with
the salumlles of the first experiment. The antalvse, were airutint made
by Mr. W. (i. 'Taggzart. The results obtained f'ullv u)hel those of
the fir1t experiment.

Sanle 2 (mediant infested) showed losses due to the borer of 0.3
per cent juice, 1 i"'r cent total solids, 1.2 per cent sucrose, 2.2 per
cetlit )tlit, alid a. increase of soli(l 1t su10 la of 0.1 per ce1t.

Sample 3 heavily infested) showed losses of 2.3 per cent juite, 3.-I

per cent total solids, 4.6 per celt sucrose, 12.7 per cent purity, and
an1 increase of 0.7 per cent solids not sugar.

lReduied to a basis of 1 ton of vane to the sump>le, the results were

as follows: Sanple 2 mediumm infested) shlved losses per ton of

cane of 6 poltuls juiee, 13.151 polinds total solids, 15.46 potulds
sucrose, S.7S luir icent nt ual loss of sucrose, ant( 2n increase 1
solids not sutgar Of 1 15 pounds. .smttuiple : (heavily infested) showed
losses l"er toll Of caunte of -0) pounds juice, 47.,5 pounds total solids,

1 , \ \ I \ Ii i , , - ( . \ I; I \ . I I',1 I I I I - I \ 1: , \ '. i 1'. I'll i:.



60.72 pounds sucrose, aind an increase in solids not sugar of 7.73

pounds.
Comparing the percentage loss of sucrose in the heavily infested

cane of this experiment, 31.51 per cent, with the average loss of
samples 2 and 4 in the first experiment, 39.81 per cent, andi (on-

sidering that the latter cane was more thoroughlv infested than the
former, it will be seen that the results of thefirst experinlent were not

exaggerated to alny great degree by reason of the sma llne of the
samples. IThe complete results of this experiment are shown in

Table VI.

TABLE VI.- thalysS 8f souar canc (D. '-0 to dcterinne efect on sugar content of the
borur injury to cane.

Nature of
sample.

Gins. Gms.
1 Borer-free....... 9.990 ;. 108
2 Medium infested 11,01 6,735
3 Heavily infested 8,824 5,190

0

P. ct.
(1.1 ...
0;0.8 0.3
58.8 2.3

P. cI
17.1
13. 1
131.

P i

.P. ct.I

1.0
3.4

P. ct. P. ct.
1.6 1.1
1.7 1.2
2.1 1.8

a

a

11.1
12.9
21.4

P. ct. P. ct.
14.4 . . 84.2.
1:3.2 1.2 82.0 2.2
R.N 4.6 71.5 12. 7

NOTE.-Each santt consisted of 10 canes. Each of the medium-infested canes contained from one to
three infested joints, and each of the heavily infested canes five or more infested joints. Analysis made
Nov. 12, 1910.

RESULTS OF ABOVE ANALYSIS FIGURED ON A BASIS OF 1 TON OF CANE TO
THE SAMPLE.

Nature of
sample.

O

zl

1 Borer-free.....
2 leI ium in-

fest id.......
3 Heavily in-

fested.......

Lbs.
2,000

2,000

2,000

U a

Lbs. Lbs. Lbs.
1,222.. 208. 96

1, 21; I; 195. 77

1, 17(1 4Y 161. 11

-:

6 O

Lbs.

13. 19

47.S 5

a

0-

Lbs.
19.55

20.6i7

24. n9

Lbs.

1.12

.5. 14

oc -o- :ca

Lbs. Lbs. Lbs.
13.44 ...... 175.97

14.59 1.15 160.51

21.17 7.3 115.25

A'ju ttto//a// . . InOr( r der t011)o 11 file Ps1 ts of thle two foregoing
exj)pelllills, 1111( aso to secuTOre a(iti ona1 accu'te diata 11oll a

lamrer sca e, I tillld an11t [artr ex ellI ilent was colllucted ea1. v ill

December, 1910. t wagoantatd of 1). 74 cane was taken to the
sug-ar house anid was there divided into two lots, borer-infested and

borer-free, the leIst, sign of horr injury throwing a cane plo(n the

infested pile. Of the 731 canes. 393, or :3.54 per cent, were infested.
Each pile of nells was loaled selalratelyv upon a wngou 'nod weigt'lhed
on the platform scales. The 393 infested canes weighed 694 pounds,

Lbs. P. ct.
. . ........

15.46 8.7S

10. 72 34.51
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an average of 1.76 pounds per cane, and the 3-41 borer-free ane-

wveighed (6265 pounds, ai average of 1 .'S pud( ms per cae. This gives
an average loss in weight of 0.08 pound per ce. Iit 1 ton of cane

like each of these samples there would be 1N0S7 borer-fre canes and
1.136 borer-inlested canes: or, in other words, it would require 49 more
infested canes to ia ke at toli than of borer-free canes. ()n a crop
basis of 25 tons of uninfested cane per acre, this would shm) a loas of
about I toil of cane per acre (lue to he borer.

Each lot of cane was t hel run t hroudi the mill separately and a
sample of the juice taken. The 626 polids of borer-free cane gave
4:31 pounds of juice, or 65.85 per cent extraction, while the 694 pounds
of infested cane gave 4 55 pounitis, or 65.56 per cent 'Xtraction. ''le
loss of juice due to the borer was thus 3.29 per cent.

The two samples of juice were 1nalzed by Mr. W. (G. Taggart, and
showed a loss due to the borer of 1.5 per cent total solids, 2.1 per
cent sucrose, and 5.i6 per cent purity-, with increases of 0.1 per cent

glucose ald 1.5 per cent solids not sugar. Figured on a basis of 1 toll
of cane per sample, the lao es are 66 pounds of juice, 30.69 pounds
total solids, 36.57 pounds, or 19.83 per cent, sucrose, alid increases of
(1.72 pounds glucose and 5.17 pound, ,olids not sugar. The reult

of this analysis are shown in Table V 11:

'TABLE VII.- Analysis of sugar cane (l). ; i 4/ on ,.: A c< , f / ht

borer injury to tone.

'1 .0

- 0 t ... -..

Lbs. Lbs. Lbs. Lbs. P. ct. P. ci. P. ct.
62G6 4 1.84 ...... 431i GS.85... i; 76
64 39 1 .61 .09 455 5. f 3.29 151.2 1.

a

P. ct.
0.9
1.0

P. ct.
2. 1 6.9
2.6 8.6

a . Purity.

-7 0

0 0

P. ct. P. ct.
1:3.7 . . 2.0 .....
11.6 2.1 76.4 5.6

NorE.-The above samples of aOne const ituted a wagon load which was taken to the sugar mill and there
separated into infested and noninfested lots. 'There was no selection of canes in the field and the least horer
injury served to throw a cane into the infested samples. December 13-14, 9it).

iCESITtS OF ABOVE ANALYSIS FIG tiRED ON A BASIS OF 1 TON OF CANE To
TIE SAM111'LE.

Nature of 0
sample.

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
Borer-free.. 2,00) 1,377 229. 96 ........ 12.39...... 25.91........ 1". ...............
Infeste'.... 2,000 1,311 0611i9).27 30.191 13.11 0.721 34.05 5.171 152. 0 ! 36.57 19.33

Nature
of

sat ilde.

Borer-free.
Infested...



12 DAMAGE TO SUGAR CANE BY THE SUGAR-CANE BORER.

It should be noted as having a bearing on all of these analyses
that the lower the purity of the juice the lower is the percentage
of total sucrose that is recoverable in the forin of sugar. Therefore
the percentage loss of sugar in the impure samples somewhat exceeds
the loss of sucrose. The sucrose which can not he recovered is

approximately equal in amount to the glucose present. On this
basis the present experiment would show a production of 176.26

pounds sugar per ton for the borer-free cane, while the borer-infested
cane would give 1:S.) 7 pounds sugar, a loss of 37.29 pounds per
ton of cane, equaling a loss of 21.16 per cent sugar, which is 1.83

per cent in excess of the sucrose loss.
It may be computed from the figures in Table VII that an acre of

borer-free cane yielding 25 tons of cane of the above quality would
yield 4,716.25 pounds sucrose per acre, while if it were infested to
the same degree by borers, the yield under similar conditions would
be 23.92 tons of cane and 3,637.75 pounds of sucrose per acre-a

loss of 1,078.50 pounds sucrose per acre.

SUMMARY.

The sugar-cane borer damages cane in the field by destroying a
considerable percentage of the eyes, thus reducing the stand of plant

cane; by stunting tie growth of the cane, owing to the physical
injury of the stem; by admitting fungous diseases through the
wounds in the stem; and is the main cause of injury by the wind,
owing to the weakening of the stalk due to the tunnels and burrows.
These classes of injury have been appreciated by planters. It now
develops that there is another and very important class of injury
which has been overlooked. This is the reduction of both the
quantity and quality of the juice, which is dealt with specially in
this circular. It becomes evident that both the planters and the man-
ufacturers are vitally interested in the work of the sugar-cane borer.
Investig-ations of methods of control in the field are now under way.
The results will he published in due time. In the meantime planters
are referred to the bulletin on the subject (Bulletin 70), by IV. C.
St ubbs and II. A. Morgan, of the Louisiana Experiment Station.

O
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