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INThODUCTION 

Agricultural Conditions 

The sugarcane borer (Diatraea saccharalis Fabricius) 

has been noted as being particularly destructive for many 

years in the Gulf Coast area of the United States on surar 

cane, corn, sorghums and other large members of the grass 

family, and has been studied principally in its relation to 

sugar cane. In recent years it has been particularly de- 

structive in southeast Texas where there once was a thriving 

sugar industry which had been completely abandoned by 1927. 

In certain sections grain sorghums ceased to be a paying 

crop due to the ravages of this insect. Corn was also often 

almost a complete failure. The damage caused by this insect 

had in fact become so great that practically all agriculture 

with the exception of rice had been abandoned in a large 

section of southeast Texas. 

In December, 1927, a meeting of agricultural workers 

was called at Beaumont to consider the problem. As a final 

result of this meeting the United States bureau of Entomol- 

ogy began studies of the sugarcane borer in southeast Texas 

principally on the corn and grain sorghums, to discover, if 

possible, why the borer was so much more injurious in this 

section than in other localities. The present report is a 

summary of the work done by the author from 1929 to 1933, 
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inclusive, and deals primarily with the insect as a pest 

of corn and sorghums. 

History of the Sugarcane Borer 

The sugarcane borer as reported by Holloway and 

associates (15) as introduced into the United States ap- 

proximately in the year 1855, but several investigators 

believe it was present before this date. The source of 

introduction is probably from the lest Indies or South 

America. 

Species of Diatraea 

Dyar and Heinrich (11) record five srecies of Diatraea 

from the United States. They are as follows: 

Diatraea saccharalis Fabricius 
Diatraea evanescens byar 
Diatraea zeacolella Dyar 
tiatraea venosalis Dyar 
Diatraea jwandiosella Dyar 

Only two of the Diatraea species, besides the sugar- 

cane borer, are of importance in the United States. The 

larger corn stalk-borer (D. zeacolella) occurs in the 

south Atlantic States east of the Appalachians from Florida 

to Maryland is mainly a pest of corn in that section. 

The southwestern corn borer (D. grandiosella), according 
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to Davis and others (10), occurs in the United States in 

the "southeastern corner of Arizona, nearly the whole of 

the southeastern two-thirds of New Mexico, most of the 

Panhandle and Big Bend districts of Texas and about two- 

thirds of the Oklahoma Panhandle. It was first observed 

in 1931 in the extreme southwestern corner of Kansas and 

the extreme southeastern corner of Colorado." 

The Diatraea venosalis and D. evaneecens, according 

to Dyar and Heinrich (1l), have been reported each from 

Louisiana and the later from Mississippi in addition. 

The sugarcane borer (Diatraea saccharalis Fabricius) 

is a member of the order Lepidoptera, family Pyralididae 

and subfamily Crarbinae. It is often referred to as the 

"Sugar-cane moth borer" but the sugarcane borer is now the 

official common name. 

AGRICULTURAL CONDITIONS IN SOUTHEAST TEXAS 

Many factors have been found which contribute to the 

seriousness of the situation in southeast Texas. One of 

the most important perhaps was the farmer himself and the 

type of farming he did. The season is sufficiently long 

that corn and grain sorghums were planted over a period of 

about five to six months. The farmer very often made a 

succession of plantings from early to late in the season, 



with the ides tat at least a part of his or e? woolA find 

favorable weather and would escape the ravafTs of Lhe corn 

root worms (Diabrotlea sp.). This practice, of course, 

allowed the sugarcane borer ample opportunity to buill up 

a heavy infestation by fall so that a great any borers 

win t into hibernation. I was euatomary also to leave the 

starts standing in the field until Vle folloring spring 

and then havo them broken down and partly plowed under. 

Late rice also became infested and. the sl;Abs were loft for 

pasture and ''ere usnally not plowed until the seconi or 

third year following. any of the highland farn6ra, as 

distinguished from the rice far, were of the poorer 
type. '?bey had but little an1 asked for little noro than 

a hero 1ivin. It ear; rea;:tily he seen that with this typo 

of ferrvr in the community, the more Industrious farer 

had a difficult time to control insects on his crops. 

DI:5TICIDVTION OP TEL SVIAUCCE 130,.:11 li 
THE UNITED STATES 

The distrihntion of the sugarcane borer was 11!!:ited 

to the (vlf Coast area. ralloway et al (15) reported Vitt 

the borer was distributed all alone tho Gulf Coast o: 

Tea, the southern h.alf of honisiana, rarto of southern 

Visstssippi and the southern tip of Ylorida as far north 
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as Daytona and Floral City. 

In 1932, Lee Seaton of the Bureau of Entomology at 

San Antonio and the writer made a survey to determine the 

northern limits of distribution of the sugarcane borer in 

Texas. Infestations were found as far north as Bronson, 

Lufkin, Trinity, Brenham, Schulenberg, Cuero, Beeville, 

Alice and Edinburg, Texas. The insect was found as far as 

160 miles inland. (See map, page 8). 

DATA Oh SLGAiXA)iL DCELH 

Description of Stages of the Life Cycle 

The larva, pupa and adult have been adequately de- 

scribed technically by Carl Heinrich as recorded by Hollo- 

way (13). / brief summary of descriptive features by this 

author follows: "The eggs are oval, flattened, about 1.18 

rm. long by, about 0.75 mm. wide, and are deposited in 

clusters, overlapping one another, like scales on a fish. 

A group or cluster contains from 2 or 3 to 50 or more eggs 

... They are wk.ite at first, but later an orange hue 

develops Just before hatching the black heads of the 

young larvae are plainly visible through the egg shell, and 

the eggs assume a blackish line. 

"Eggs may be deposited on either side of a leaf. The 

fresh ones are very difficult to find, their whiteness 
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blending with the green of the cane or corn leaf 

"The larva is when full grown about one inch long 

by one-eighth inch wide The head is brown and the 

body white with brown spots. This is the summer coloration 

of the larva, but in the winter it loses its spots, and 

the body assumes a uniform dirty white color. 

"The adult is a straw -colored moth, the forewings 

marked with darker lines. It varies in size, average 

specimens measuring about an inch across the wings." 

Character of Injury to Corn 

The injury to plants by this insect which is caused 

exclusively by the larvae consists of feeding in the whorl 

and on the leaves in the immature corn causing small holes 

in the leaves and on the bud, often killing it outright 

resulting in injury known as "dead heart" or "rag worm". 

The damage caused by the tunneling of the larvae into 

the interior of the stalk is by tar the most serious in- 

jury. The plant is often killed, when attacked while young 

by a large number of larvae, or it is weakened, thus re- 

ducing the size of stalk and ear, A severe infestation 

frequently prevents the setting of an ear or only nubbins 

are produced. The weakening of the stalk often causes it 

to break over. 
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The larvae frequently infest the ear but the damage 

is usually not serious enough to prevent the production of 

a grain crop. They often enter the shank of the ear and 

cause damage by weakening it thus preventing the ear from 

developing properly. 

Life history of the Sugarcane borer 

Life history studies were made annually on a small 

scale from 1929 to 1933, inclusive. The rearing for the 

life history studies was carried on in a screened north 

insectary at the Texas Agricultural Substation Number 4 at 

Beaumont, Texas. The insectary is a section of a south 

side screened -in porch, three sides of wAich are open, 

thus making conditions within similar to those outside. 

The specimens reared were protected from direct sunlight. 

Length of the Pupal Stage 

The duration of the pupal stage, which was practically 

the same for male and female, varied in length from 5 to 

19 days as shown in Table 1. 

Mature larvae collected in the field were placed 

singly in 8 x 35 mm. glass shell vials in the bottom of 

which a small piece of absorbent cotton had been. packed. 

Two pieces of blotting paper, almost the length of the 



Table 1. A Record of the Length of the Pupal State of the 
Sugarcane Borer in the Insectary, Based on Pupae 
Reared from Mature Larvae Collected in the Field 
at Beaumont, Texas, 1929-1933, Inclusive. 

No O. : e observed: Av duration in da's: Extreme duration in da's 

Period : Male : Female : Male : Forale 
ax mum 

: Male:Ferale: Male:Female 

March 20 8 12.1 13.9 8 9 19 18 

April 37 35 13.5 13 9 9 19 19 

May 22 31 10.1 9.5 7 7 13 16 

June 29 65 7.9 7.3 8 5 9 9 

July 25 81 7.2 6.9 6 5.5 8 8 

August 10 9 7.2 7.2 6 6 8 9 

September 5 5 7.2 7 8 8 9 8 

October 1 8 8 8 

Total and 
Average 148 215 9.71 9.1 6 5.5 19 19 



12 

vials, were placed on the inside of the vials with the 

larvae between the papers, The vials were temporarily 

stoppered with a plug of cotton and placed singly in too- 

ounce opaque glass ointment jars with moistened saed in 

the bottom, T: ;.e plugs prevaeting the la: vac frae leaving 

the 8 x 35 mm, vials were re;ILoved in a day ee so, 02 as 

coon as the larvae were settled in tneir new home. fhe 

sand in the bottom of the ointment jar was kept moistened 

eith water, Daily observations wore made of the seeeimens. 

specimen ae it pupated was numbered and a record kept 

of the time of pupation and adult emergence, itesults of 

these records are given in Table 1, Ahe 1onrth of the 

pupal stage closely correlated to temperature as S;:viih in 

Table 2, It is seen from the table that as the average 

mean temperature deceeased from 81.0 0 V. to 65.2 0 the 

length of the pupal stage increased from 5 days to 19 

days. The average length of the pupal stage was 9.41 

days. 
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Table 2. Duration of the Pupal Stage of the Sugar- 
cane Borer in the Inseetary in Relation to 
lean Temperature, Beaumont, Texas, 1929 - 
1933, Inclusive. 

F.)* 
Length of pupa's :Number pupae :AWFW7TRWIE:totiWF: 
stai3L2eriodisisasl:observed :!ZA2iatimsps 

5 2 81.0 
6 32 86.1 
7 119 82.0 
8 69 W.1 
9 36 76.9 

10 9 73.3 
11 17 72.4 
12 1U 72.1 
13 6 70.0 
14 9 69.4 
15 10 67.4 
16 17 67.0 
17 15 66.8 
18 9 64.8 
19 4 65.° 

.......111110.1.11111 

The meteorological data presented throughout this 
paper was obtained from the Texas Agricultural 
Substation Humber 4, through the courtesy of R. H. 
;:yche, Superintendent. The Station is located 
five miles west of Beaumont, Texas. 



14 

Length of Life of the Moths 

avera7e longevity of 173 females confined in ovi- 

y,ceitic:i cares with males was :5.4 days while that of a 

sirilar nurer of vales res days. The maximum longev- 

ity of 7a? es ana fe7rales observed in mating and oviposition 

cares was nire days each. Females not rated lived an 

everare of 1.8 days longer than those which mated. Males 

ret 7ated lived an average of 1.7 days longer tr.an those 

vh1,e'n rated. 

is c cages in which the moths were cenfined 

eviposition and longevity records rero quart cylindrical 

paper icecream containers lined rith loose sheets of white 

paper and the ends of the cylinder replaced with a small 

mesh colorer wire screen. The sheet lining the cylinders 

was replaced daily as eggs were deposited. A shallow tray 

of water was itept in front of the cages and a heavy 

moistened towel hung up four inches back of the cylinder 

to maintain proper humidity conditions. Both reared and 

field collected moths were used for data on the length of 

life and oviposition. 
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Number of Eggs Deposited and Fertility of Eggs 

Mated females deposited an average of 267 eggs in an 

average of 11.3 egg masses. One specimen deposited as 

many as 875 eggs. Most females not mated usually deposited 

a few scattered infertile eggs. Thirty such individuals 

deposited an average of 46.8 eggs each. 

Eggs deposited on the paper sheets lining the capes 

were tacked on a snallow beaverboard tray for incubation. 

The eggs were dampened twice daily with water. The eggs 

were counted as soon as the embryos had developed suffici- 

ently to be seen easily. 

The fertility of 46,256 eggs was: 85 per cent 

hatched, 7 per cent were infertile and in the remaining 

8 per cent the embryos died before hatching. The incuba- 

tion period, which was in close correlation to temperature, 

ranged from 3.5 days to 12 days. See Table 3. 

Copulation was observed in three cases and fertile 

eggs were deposited 3, 6 and 12 hours later. 

The averspe preovinositIon period of 156 mated. fe- 

males observed was 1.5 days. ?ales and females which 

emerged during the night and were placed together in ovi- 

position cages early in the morning, deposited eggs the 

following night in approximately 50 per cent of such 
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Table 3. Incubation Period of Eggs of the Sugar- 
cane Borer in Relation to Mean Tempera- 
ture Based on Eggs Deposited in the 
Insectary at Beaumont, Texas, 1929-1933, 
Inclusive. 

Length ot incubation:Wumber eggs:Average mean tem- 
period (Days) :observed :perature (De. F.) 

4 563 85.5 
5 15,315 82.8 
6 19,671 80.7 
7 3,061 72.2 
8 1,383 7b.5 
9 975 74.5 

10 2,113 70.6 
11 738 68.6 
12 451 67.9 

cages. In one instance a male and a female which emerged 

during the night and were placed together in an oviposi- 

tion cage in the morning were in coitus at 10:00 a.m. of 

the same day. The following morning eggs had been de- 

posited. The average length of the oviposition period of 

the 156 females observed was 1.2 days. One individual de- 

posited eggs over a five-day period. Most females died 

during the night on which the last eggs were deposited. 

The post-oviposition period averaged 0.5 day. 
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A female whic'l was observed in coitus at 8:12 a.m., 

deposited 348 eggs by 2:00 p.m. of the same day. No ob- 

servations have been made as yet on the time required to 

deposit an egg mass. 

Seasonal History 

1:mergence of the adults from the overwintering genera- 

tion at Beaumont, Texas, varied considerably from year to 

year, although it normally began the riddle of Varch and 

was completed, except for straggling individuals, by the 

latter part of April. Of 232 specimens collected on 

parch 2, 1932, five or 2.2 per cent were pupae. Over- 

wintering larvae were found in the field as late as ray 19. 

The length of the overwintering pupal stage ranged from 8 

to 19 days. 

kmergence of the adults of the first generation began 

the latter part of Llay and continued to the miedle of June 

or approximately 70 to 75 days after the first papa was 

found. The variation in the time required for the develop- 

ment of the borer was such that there were no distinct 

broods or generations after the first of July. In field 

cage experiments, both pupal cases and half-grown larvae 

were found in corn plants, artifically infested with 

larvae known to be of the saire age. The life cycle of a 
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few specimens in a field cage experiment during the summer 

of 1932 was completed in the minimum time of 25 days. 

In the fall, the per cent of pupae found in field col- 

lections decreased rapidly after September 15; however, 

some were found in every month of the year during the five 

years this work was carried on. Emergence of adults from 

these pupae was practically completed by the first of 

November. 

Observations reveal that it is possible to have as 

many as 5 or 6 broods during the year. On the other hand, 

it is possible, according to data obtained, for two genera- 

tions to span the year. 

Holloway (,15) has the following to say regarding the 

duration of the life cycle: "The length of the life cycle 

varies considerably with the temperature. Taking the min- 

imum of each immature stage the sum of 28 days is obtained, 

while in the same way a maximum of 293 days is secured. 

The sum of the periods required by most individua"!s in the 

various stages is 43.1 days, which may be regarded as an 

average. The maximum larval period recorded was 262 days 

and included hibernation." 
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Location of the Borer in the Stalk 

As a general rule the larvae fed and hibernated 

rather high up in the stalk. Seventy-two per cent of the 

larvae were found 25 inches and more above the ground and 

only very rarely were they found beneath the surface of 

the ground even during hibernation. See Table 4. 

Table 4. Location of the Larvae of the Sugarcane 
Borer in Corn Stalks at Beaumont, Texas, 
1929-1933, Inclusive. 

Condition of corn 
Location of 
larvae 

: Roasting ear 
: Larvae active 

: Dry 
: Larvae hibernating 

Below surface 0.0 % 1.5 % 
0 to 6 inches 3.3 2.3 
7 to 12 inches 7.7 % 7.2 
16 to 24 inches 17.0 % 16.6 % 
25 inches 72.0 % 72.4 % 

Hibernation and Survival 

At Beaumont, Texas, larvae ranging from half grown to 

full grown hibernated in corn, grain sorghums, saccharine 

sorghum stalks and refuse, Egyptian wheat, rice stubs, 

seed cane, cane stubble, cane scraps, stalks of large 

grasses and ear corn, and grain sorghum stored in a dry 
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place. Larvae in matured and dry host plants began going 

into hibernation as early as the middle of September while 

those in green food continued feeding until frost killed 

the host plant. 

In one field of standing hegari as many as 100 larvae 

per square rod successfully survived the winter, while as 

many as 37 per square rod were found surviving the winter 

in corn stalks. Stalks from late planted corn and grain 

sorghum left standing in the field through the winter fur- 

nished ideal conditions for the survival of hibernating 

larvae. 

The survival of hibernating larvae was much influenced 

by temperature. During the winter of 1928 -29, with a mini- 

mum temperature of 21° F., there was 85 per cent mortality 

in standing corn, During the winter of 1929-30, with a 

minimum temperature of 10° F., the winter mortality in 

standing corn was slightly more than 99 per cent. In 

1930-31, with a minimum temperature of 28° F., 28.2 per 

cent mortality occurred in corn, 15.7 per cent in hegari 
1 

18.2 per cent in Egyptian Wheat, and a 60 per cent mortal- 

ity in rice stubs. In 1931-32, with a minimum of 28° F. 

1 
Hegari is a grain sorghum with a fairly juicy stalk. 
The plant at maturity is four to five feet tall. It 
was the commonly grown grain sorghum in southeast Texas. 
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recorded, a 29.3 per cent mortality occurred in corn, 30.3 

per cent in hegari, 16.7 per cent in stored hegari, 28.1 

per cent in corn stalks stored and 55.9 per cent in stored 

rice straw artificially infested. Again during the winter 

of 1932-33, with two nights with 15° F., there was a 95 

per cent mortality in corn stalks, 94.1 per cent in hegari, 
. 

92.3 per cent in Egyptian wheat, 90.5 per cent in rice 

stubs, 53.3 per cent in stored hegari, 50 per cent in 

stored corn stalks and 31.3 per cent in ear corn stored. 

See Table 5. On 7ovember 19, 1932, immediately after six 

days with 32° F. or less and two nights with 28° F., a 59 

per cent borer mortality was found in startling sugar cane. 

Borers hibernating in rice stubs and Egyptian wheat 

survived the winters of 1929-30 and 1932-33 slightly more 

successfully than those in corn and heari. It was in- 

teresting to note that after the two unusually cold winters 

infestations early in the spring occurred first in the 

earliest corn fields in the rice section, near fields 

where Egyptian wheat was allowed to stand over winter, or 

near bedded seed cane. 

Work has been conducted during four winters on the 

survival of the borers hibernating in ear corn and stalks 

of corn and grain sorghum stored in a dry place. Probably 

less than 10 per cent of such larvae emerged as adults. 



Table 5. Winter Tortality of Larvae of the Sugarcane Borer 
Hibernating in Host Plant, Beaumont, Texas, 1929-1933. 

Date of 
observation 

:Temperature 
:(Degrees F.) 
:Mn. for:Days with : 

:winter :320 or less: Hos t Plant 

Number borers observed 
Alive Dead 

:Larvae:Nlpae:Larvae:Pixpae 

:Per : 

:cent : 

:Mor- : 

:tality: Note 

1928-1929 
3-21-29 

1929-1930 
2-28-30 
3-26-30 
3-3 to 4-3-30 
5-2-30 
5-5-30 

1930-1931 
3-1T-751- 
3-31 & 4-2-31 
1-21-31 
3-20-31 
3-23-31 

1931-1932 
3-1-32 
3-14-32 
3-21-32 
3-21-32 
4-13-32 

21 17 

10 22 

28 8 

28 7 

1932-1933 15 20 
3- 2 to 29-33 
3-21-33 
3- 3-33 
3-14 to 18-33 
3-22-33 
3-23-33 
2-22-33 

Note 1. On February 19, in some 
larvae were found. 

Note 2. Pupation had already begun when a six-day 
occurred. 

Note 3. Of 31 borers found in debris and standing 
were dead. 

Corn 25 2 33 0 55 

Corn 0 0 91 0 100 1 

Egyptian wheat 0 0 17 0 100 
Rice stubs 1 0 9 0 90 
Corn stalks, stored 0 0 196 0 100 
Corn .cobs, stored 0 0 18 0 100 

Corn 70 1 28 0 28.2 
Egyptian wheat 31 5 8 0 18.2 
Hegari 79 0 24 0 28.3 
Hegari 77 0 5 0 6.1 
Rice stibs 6 0 4 0 60 

Corn 50 8 21 3 29.3 2 

Hegari 74 2 31 2 30.3 
Hegari, stored 40 0 8 0 16.7 

Corn, stored 22 1 9 0 28.1 

Rice straw, stored 15 0 19 0 55.9 

Corn 1 1 35 2 95 

Hegari 1 0 16 0 94.1 

Egyptian wheat 1 0 12 0 92.3 3 

Rice stubs 2 0 19 0 90.5 
Hegari, stored 28 0 32 0 53.3 

Ear corn, stored 11 0 5 0 31.3 

Corn, stored 20 0 20 0 50 

corn near a bayou south of Orange, 2 live and 13 dead 

cold period with a minimum of 280 F. 

stalks only 24, or 77.4 per cent, 

22 
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Pupation was retarded from two to four weeks or more. Of 

the few specimens that eventually pupated a large per cent . 

died in that stage. See Table 6. 

The data in the table snow that only 15 pupae out of 

433 living larvae and pupae were found in spring examina- 

tions made in infested ear corn and stalks of corn and 

grain sorghum stored in the fall. Forty per cent of the 

total number of :pupae found were dead. Positive evidence 

of the emergence of only one adult moth in the spring from 

crop refuse stored in the fall was obtained. It emerged 

on March 21, 1932, from rice culme artificially infested 

and stored in the insectary in ice cream containers on 

November 3, 1931. 

Differences in the Larvae of this Species 

from Different Localities. 

In 1929, soon after the work was begin at Beaumont, 

Texas, certain differences in structure were observed be- 

tween larvae found at Beaumont and those found in the 

sugar cane section of Louisiana. Those differences were 

of such nature as to cause suspicion that the borers at 

Beaumont might be a different s7ecies or at least a dif- 

ferent race. Adults from the two sections were, however, 

determined by Carl Heinrich of the United States National 
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Table 6. Winter Survival of Larvae of the Sugar- 
cane Borer Hibernating in Host Plants 
Stored. Beaumont, Texas, 1929-1933, 
Inclusive. 

Date 
stored : 

z er 0 orers o sery 
:Date ex-: Larvae : 

Host plants :mined. : hive :Dead :Alive: Dead 

12-19-29 
?- ?-29 

12-18-30 

11- ? -30 

11- 3-31 

1-19-32 

1-19-32 

10-.27-32 

10-27-32 

10-27-32 

Corn stalks 5- 2-30 
Corn cobs F-30 
Corn stalks 4-11-31 

4-22-31 
Rice culms 5-21-31 

5-21-31 
Rice culme 4-13-22 

4-27-32 
Corn stalks 3-21-32 

4-7- 32 
4-26-32 

Hegari stalks 3-21-32 
4-7-32 
4-25-32 

Hegari stalks 3-22-33 
4-11-33 
4-25-33 

Ear corn 3 -23-33 
4-11-33 
4-25-33 

Corn stalks 3-22-33 
4-11-33 
4-26-33 
5-23-33 

- 

30 
32 
7 

14 
15 
14 
22 
26 
15 
40 
25 
15 
28 
33 
18 
11 
3 
6 

20 
16 
13 
10 

196 
16 
30 
22 
4 
12 
19 
9 
9 
9 
2 

0 
5 

32 
52 
36 
5 
5 
7 

20 
40 
47 
32 

3 

2 

4 

3 

1 

1 

1 
2 
3 
3 - 

5 
6 
e 

1 

S 

1 
1 

2 
3 
2 

Practically sane number of dead larvae found as count for 
live larvae showed in fall. Stored in porch insectary. 

2 One dead adult found in tunnel. Cobs stored in barn. 
3 Stalks suspended from rafter in barn. 
4Rice cuim artificially infested and stored in insectary in 

open cylinder. 
5 Rice culms artificially infested and stored in insectary in 
closed cylinder. 

6Rice culms artificially infested and stored in insectary is 
ice cream containers. One adult moth emerged on March 21. 
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.-11.seur- as being the same species. Vo reason can be given 

an yet for the differences observed. 

During August, 1929, larvae from several points along 

the Gulf toast were collected in corn for !raking observa- 

tions on differences in the borers from the different 

Tonalities. E. V. '!alter of the Bureau of Entomology at 

San Antonio studied some of the larvae and found that the 

degrees formed by the angles of the dorsal setae on the 

abdominal segments became gradually larger as one moved 

'estward along the Gulf Coast to Taft and. Beeville, Texas. 

The results of 7r. 'alterls observations on the 

angles formed by the dorsal setae are given in Table 7. 

The larvae from the various localities, except George 

West and Edinburg, were collected within a week's time 

during early August. 

Mr. halter in a Station note during 1933 made toe fol- 

lowing statement regarding differences in borers from dif- 

ferent localities: "In addition to the difference in angle 

formed by the setae the larvae from Texas seem to show a 

darker color to the head and theracie shield and the sotal 

spots, and to be otherwise more darkly marked. They also 

appear to be much less inclined to cannibalism, thus per- 

mitting a greater number to mature in the same stalk. 

There seems to be some little difference in the point of 

attack and in feeding habits." 



Table 7. Comparison of Placement of Dorsal Abdominal Setae on 
Sugarcane Borer Larvae from Different Localities, 1929. 

Locality 

:No. 

:vile 

vera e o es ormei an 
: rs a. -: 

3 seg- s seg., : seg., 

:segment ment s ment ment 
seg- 
ment 

Crowley, Louisiana 20 54.52 41.50 35.88 33.00 33.00 

Beaumont, Texas 64 54.92 42.47 38.02 34.83 35.71 

Victoria, Texas 21 60.14 43.95 38.71 33.89 36.56 

Taft, Texas 20 61.95 47.80 40.58 38.95 38.10 

Beeville, Texas 14 62.88 48.28 43.14 43.71 41.50 

George West, Texas 7 60.00 47.83 44.00 40.43 37.33 

Edinburg, Texas 13 59.81 48.00 42.92 39.00 38.18 

0 o orsa se 0 
t t 
seg : seg 
ment s went 

32.22 33.66 

35.78 36.68 

37.75 38.76 

40.10 37.17 

43.00 41.84 

40.71 42.28 

39.46 40.46 

a 
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Host Plants of the corer in Southeast Texas 

The cultivated host plants of the sugarcane borer in 

southeast Texas were corn, grain and forage sorghum, rice, 

Egyptian reheat, sugar cane and Sudan grass. Infestations 

were also found in Narter ,:ass, Johnson areas and one 

known as Behinoehloa eruaTalli. 

Rice, the important cultivated crop for southeast 

Texas, was seldom seriously qamaced except in latc 7:aturing 

fields. Very little r!rein and fora7e sorghum, suar cane, 

Egyptian wheat, and Sudan grass were grown. They were, 

however, important in eons idering a cultural control Pro- 

gram. The borer prefers corn to the other crops 'out when 

a scarcity of green corn occurs the borer infestation 

rapidly spreads to the other crepe, causing more or loss 

serious damage. 

Degree of Infestation of Corn and Related slants 

Attempts were grade in the field and also In field 

cages to obtain accurate information on ovipositton on the 

different host plants. Since the writer was unable to 

find the eggs for a satisfactory count this part of the 

work was discontinued. Corn, hegari, sugar cane and rice 

were grown two years in a field cage, 12 x 12 x 7 feet, 
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until in a suitable stage for oviposition. One year eight 

and the other two female adults were released in this cage. 

After the larvae were well established it was found that 

the average borer population for the two years in the vari- 

ous crops was as follows: Seventeen corn stalks had an 

average of 10.1 borers each, 23 hegari stalks had an 

average of one borer each, 21 sugar cane stalks nad an 

average of 2.2 borers each and 261 culms of rice had an 

average of 0.01 borer per cuim, thus showing corn to have 

been by far the preferred host. 

During 1232 and 1933, field plot tests were 

to compare the infestation an inhabitation of corn to that 

of four of the leading grain Psorghums for southeast Texas. 

The results showed that for tike two years corn had an 

average population of 2.8 boreirs per stalk, hegari had 0.48, 

spur feterita 0.45, darso 0.29\and shrock 0.25. Corn had 

the greatest population both yekars. See Table 8. 

Sugarcane Bore0;0n Sugar Cane 

Sugar cane variety testis were conducted on a limited 

scale for four years at theTexas'Agricultural Substation 

Number 4, florae of the reseits of which are given in 
A 

Table 9. The object of this work was to become acquainted 

with the best varieties ofthis crop and the status of 

the crop in formulating a cultural control program. 
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Table 8. Infestation and Population of the Sugarcane 
Borer in Corn as Compared to That of Four 
of the Leading Grain Sorghums for East 
Texas. Beaumont, Texas, 1932-1933. 

: Per cent infestation : Population 
:Second: : . ::Second: 

Plant :1932 :1933 :growth: Av.:1032 :1933 :Growth: Av. 

Corn 77.5 40.8 54.3 4.46 1.14 2.8 
Begarl 37.3 2 68 35.8 .72 .02 .7 .48 
Shrock 19.3 7.5 62 29.6 .11 .03 .6 .25 
Feterita 44 11 56 37 .73 .12 .5 .45 
Derv) 37 16 28 27 .31 .23 .32 ..29 

It is seen from Table 9 that the per cent of infesta- 

tion was uniformly high, ranging from 96.5 per cent to 

100 per cent. The P.0.3. ii36, however, had an average of 

only 0.61 borers per stalk while Louisiana Purple had an 

average of 1.89 borers per stalk. Also only 24.6 per cent 

of the internodes in the P.O.J. 436 were bored or tunnelled 

while 44.2 per cent of the Louisiana Purple internodes 

were bored. It is apparent from this that numerous borers 

attacking the P.O.J. !./36 migrated from plant to plant or 

else died. 

Oviposition and infestation occurred simultaneously 

on corn and sugar cane but early infestations were confined 

principally to corn when these crops were grown in adjacent 



Table 9 Records of Infestation of the Sugarcane Borer in 
Relation to Varieties of sugar Calle crown at 
Beaumont Texas, 1929-31, -32, and -33. 

: 

?aeplea. . 807 

Average per cent 
infestation 96.5 100 99.6 99.3 99.3 

Average number borers 
1-A2p stalk .61 1.09 1.05 1.89 .72 

Average height of stalk, 
tnehee 63.1 53.7 50.3 52.9 78 

Average number internodes 
-er stalk r 15.9 16 1b.5 17.4 17.7 

AAverage per cent tnternodes 
bored 24.8 35.6 38.8 44.2 30.6 

Average per cent stalks 
stunted due to borer 10 17 31.6 26 34 

Average total weight of 50 
stalks in pounds 85.3 59.8 56.1 86.3 81.5 

Number years data based on 4 4 4 3 1 
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fields. As the corn matured, becoming unattractive to the 

moths, there was a marked increase in the infestation in 

sugar cane caused by the migration of moths from the corn. 

Sugar cane being the last host plant to mature in the fall 

suffers considerably due to this concentrated attack from 

moths from all the other host plant crops maturing earlier. 

Sugar cane, therefore, was important in that the larvae 

hibernated in it thus furnishing a source for spring in- 

festation in corn. 

Holloway (13) wrote as follows regarding the sugarcane 

borer hibernating in sugar cane: "The favorite places of 

hibernation are scraps of cane left after grinding, and 

windrowed and planted cane. The windrow forms an ideal 

place for hibernation, the larvae being well protected by 

the earth and the quantity of leaves covering the stalks. 

"It is evident that the planted cane is a source of 

serious infestation, and it is also evident that the in- 

festation in a field can be carried over in the sugar cane 

stubble...." 

Sugarcane Borer on Rice 

Infestation surveys were made of rice stubs during 

the period from 1929 to 1933, inclusive, to determine their 

importance in hibernating larvae of the sugarcane borer and 
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thus be a source of spring infestation in corn. The re- 

sults of the surveys were as given in Table 10. 

It is noted from the table that one borer in 1,400 

stubs examined in the spring of 1930, successfully sur- 

vived the 10 
o 

F. temperature during the winter of 1929-30. 

Two borers, in 5,000 stubs examined, survived two days of 

15° F. temperature during the winter of 1932-33. No stubs 

were examined in the spring for the winters of 1930-31, 

and 1931-32. The minimum temperature for these two winters 

was 28 
o 

F. and the winter mortality in corn was 28 per cent 

and 29 per cent, respectively, as compared to slightly more 

than 99 per cent for the winter of 1929-30 and 95 per cent 

for the winter of 1932-33. 

The foregoing shows that rice stubs were an important 

source of spring infestation and must be considered in 

formulating a control program. 

Lstablishment and Survival 

Records from the experiments on survival show that 

24.6 per cent of the larvae hatched on young corn plants 

became established and grew to at least half grown larvae. 

Thirty-seven per cent of the larvae hatched on bogari sur- 

vived in one experiment conducted. See Table 11. 



Table 10 Records of Infestation of the Sugarcane Borer is Rice 
Stubs in the Fall and Spring, Beaumont, Texas, 1929-33. 

:Number : 

:Time :fields : Stubs : 

Year :matured:examined:examined : Larvae ..........-----.... 

0.10.11110.-..... 441eA*AmejamWeld 
nr 

rupar : Stubs : 

: PuRae : cases :examined: Live : Dead 

1920 :early 3 300 3 0 0 300 1 2 
Late 11 1,100 17 0 0 1,100 0 7 

1030 Early 12 3,000 5 0 0 None 

1031 hazily 0 3,000 12 1 2 None 
Late 3 1,500 18 0 0 None 

1932 Early 0 3,000 6 0 2 1,500 1 8 
Late 4 2,000 45 0 0 2,500 1 3 

1933 Early 4 2,000 0 0 0 Not finished 
Late 8 4,000 85 0 7 Not finished 



Table 11. Survival and Establishment of Larvae of the 
Sugarcane Borer Placed on Host Plant at 
Hatching Time, Beaumont, Texas, 1932-1933. 

: . orers sury ve . 

: :Date :Total C151Arlir7----7--: Total 
. 
. :Date in-:dis- :Number:larvae : : : :Pupal: per 

Crop :Planted:fested :sected:plants:hatched:LarGe:Medium:Puae:cases: cent 

Corn 4-11-32 6-15 7- 6 24 684 66 27 38 3 22.5 

Corn 7- 6-32 9-17 10-21 24 615 68 46 3 - 19 

Corn 4-17-33 6- 6 6-20 18 458 51 123 7 - 39.5 

Hegari 6-30-33 8-24 9-25 35 486 128 2 48 2 37 
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Eggs from the laboratory rearing cages were pinned just 

previous to hatching to corn and hegari plants in a 

12 x 12 x 7 foot field cage. The stalks were dissected and 

examined as soon as moth emergence holes woe° discovered in 

the plants. 

The table shows also that in one exeerirent a 2.2 per 

cent aclult emergence had occurred 21 days after the larvae 

hatched on corn elah',:s. the same stalks were found 38 

Tu' eae, 63 large and 27 medium size larvae. 

Corn Variety Tests 

:eleven corn variety tests were conducted over a period 

of five years. The tests, in cooperation with R. E. Wythe 

of the Texas Agricultural Subs tation Ko. 4, were made at 

lxeeeriment Station and Dever and 5illsbee, Texas. A 

total of 22 varieties were included in the tests at the 

Station and only the six best varieties at Levers and 

3111ebee. The results of the tests are given in Tables 12, 

13, 14 and 15. 

results of the ecrn variety tests indicated a rather 

close correlation between infestation and yield. Also 

varieties with a strong stalk were able to withstand the 

borer damage bettor than varieties with a tall slender 

stalk. This was particularly noticeable in Hastings' 
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Table 12. Records of the Yield and Borer Infestation of Corn at 
Beaumont, Texas, for the Years 1929 to 1933, Inclusive. 

Bushels yield and average popu.i.ation 
1929 : 1930 : 1931 : 1932 : 1933 : Average 

Variety :Yield :Pop. :Yield :Pop. :Yield :Pop. :Yield :Pop. :Yield :Pop. :Yield :Pop. 

Reese's Drought Resister 22.9 1.98 16.3 .01 23.2 4.83 30 2.41 51.9 1.15 28.9 2.08 

Surcropper 22.9 2.41 13.6 .17 22.9 3.75 31.4 3.67 51.1 1.23 28.3 2.25 

Tuxpan 21.7 2.65 12.8 .01 17.9 5.17 30.4 8.17 54.9 1.33 27.5 3.47 

Hastings' Prolific 19.1 3.07 15.1 .03 12.1 3.42 34.3 4.23 43.6 2.10 24.8 3.95 

Nicholson's Giant Yellow 13.4 4.01 

Woods' Golden Dent 13.3 2.80 

Fentress Strawberry 13.2 3.02 8.5 .10 10.9 1.56 

Thomas 13 2.85 8.5 .08 10.8 1.47 

Oklahoma White Wonder 13 5.04 10.9 .13 37 1.41 20.3 2.19 

Horton 12.4 4.50 6.7 .04 9.6 2.27 

Chisholm 12.3 3.74 9.3 .04 37.5 2.63 19.7 2.14 

Ferguson's Yellow Dent 11.8 1.45 11.7 .01 45.2 1.41 22.9 .96 

Reuter's Improved Golden 11.4 3.81 11.9 .17 32.6 1.54 15.3 1.84 

Virginia White Wonder 11.2 4.30 10.4 .15 35.5 .83 19 .18 

Yellow Creole 10.8 3.93 7.7 .11 9.3 2.02 

Sacaton June 15.1 .03 30.2 7.75 31.2 5.08 40.7 1.15 29.3 3.50 

Mexican June 14.9 .11 45.3 1.19 30.1 .65 

Nicholson's Drought Resistant 15.4 .03 16.2 4.75 29.3 3.00 45.8 1.69 26.7 2.37 

Paymaster 48.4 2.16 

Sy. Surcropper 44.3 1.73 

Giant Strawberry 4.8 2.30 

Sur-corn 40.8 1.13 

Bloody Butcher 37 1.67 

Note: Because of irregular crop stand notes were not taken in 1931 and 1932 on regular variety 
test at Station. The six best varieties were, however, planted for a repeat test. 



Table 13. Records of the Yield and Borer Infestation of Corn 
at Dever*, Texas for the Years 1931-1933, Inclusive. 

142121X-3122A2122.- : IDS' : lad : 1033 : Averse 

Reesels Drought 
Resister 35 5.42 44.3 1.26 18 .49 32.8 2.72 

Suroropper 35.3 5.36 37.6 Q09 19.3 .71 30.7 2.03 

Sacaton June 36.8 7,08 37.7 .98 14.4 .50 29.6 2.85 

Tuxpan 27.3 7.00 31.9 .83 14.8 .81 24.7 2.78 

Hastings' 
Prolific 24.9 16.42 30.9 1.30 17.2 .94 24,3 6.89 

Nicholson's 
Drought 
Resistant 24.2 10.25 34 1.11 10.9 .73 23 4.00 



Table 14 Records of the Yield and Borer Infestation of Corn 
at Sillsbee, Texas, for the Years 1931-1933, Iniluelve. 

Variet 
1DZ1 : 1932 1933 Aver* 

: Po .: el : rens: e : o c : o 

Hastings' 
Prolific 50.0 1.25 24.9 .14 19.9 21.6 .46 

Tuxpan 45 .91 15.3 .19 16.2 .03 25.5 .38 

Reese's Droup.tht 

Resister 36.4 .40 24.2 .09 21 27.2 .18 

Sacaton June 45.1 .27 22.4 .14 17.2 .05 -2E42 .15 

Surcropper 35.6 .24 26.9 .02 26 28.5 .09 

Hicholson's 
Drought 
Resistant 34.4 1.03 16.8 .22 16.6 22.6 .42 



Table 15. Ranking as to Average Yield and Population of the 
Sugarcane borer of the Six Beet Varieties of :Dorn 
at Beaumont, Devers, and Sillsbee, Texas, 1929.-1933. 

Varlet 

eaumon 
: IVO. 2 

: yield : 

: Bu : 

o-vers : 

Popu- : yield:Popu- 
lation: (Bu.):lation: 

sillsbee : Ranking 
: 

yield: Pope- : Meld Popu- 
Eu.):lation: Bu.) lation 

Reese's Drought 
Resister 28.9 2.08 32.8 2.72 27.2 .16 1 

Surcropper 28.3 2.25 30.7 2.03 28.5 .09 1 1 

Sacaton June 29.3 3.50 20.6 2.85 28.2 .15 3 

Hastings' 
Prolific 24.8 3.95 24.3 6.89 31.5 .46 4 

Tuxpan 27.5 3.47 24.7 2.78 25.5 .38 5 3 

Nicholson's 
Drought 
Resistant 26.7 2.37 23.0 4.00 22.6 .42 6 5 
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Prolific which ranked high in yield with a light infesta- 

tion 'eut dropped towards the bcttom with a severe infesta- 

tion. Sacaton June on the other hand sowed a rcenarkable 

ability to withstand borer damage. ttreropper which 

raned first in yield for the three localittes also ranked 

first in borer population with the least borers per stalk. 

ITastirr7..st Prolific ranked thtrd in yield and send the 

greatest average borer population. Of the six best vari- 

eties compared, Hastings, Prolific had the heaviest borer 

population in seven of the eleven tests. 

Maize Argo and corn hyl;rids developed. by 
Michigan State College for European Corn T-!crer reststance 

were included in the tests one year. There was no 7_1f- 

ference in the per cent of infestation between these and 

other varieties. he Kichigan corn was centtted in later 

tests for this reason, and also for the fact that they 

wore not adapted to southeast Texas. 

IEffect of Time of Planting of Corn 

In a community in Valarton County, Texas, practically 

all corn and grain sorghums were planted over a two weeks 

period early in the spring. As a result there was very 

seldom serious damage from the borer. In the Beaumont 

section, corn, grain sorghums, and other host plant crops 
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were planted over a long period, starting early in the 

spring and lasting to midsummer. The result was that the 

snecessive borer generations had an abundance of green 

fooT1 throughout the season, thus affording ideal conditions 

for naximum increase. Under such conditicns it was 

for only a few overwintering larvae to increase =Mei- 
to cause serieue damage to tne late and for a 

large number of larvae to start the winter. 

There is no known reason why corn and Crain sorghum 

cannot be planted over a short period of time in the 

Beaumant section. t reason frequently advanced for 

scattering the planting over five or six months is to 

prevent the cutworms and southern corn root-werms from 

destroying the entire crop, should these pests occur. 

Observations indices Led that the control of the sugar - 

cane borer by planting corn and grain sorghum both early 

and late without Intermediate nlantIngs was not feasible 

for the Beauront section. Late corn had to he planted be- 

fore emergence was completed from the first crop. Also in 

the rice section Green rice acted as an intermediate host 

to bridge the period between the early and iatc corn and 

thus cancelled any advantage gained. Precipitation in the 

fall frequently made it impessible to destroy the crop 

refuse of late maturing crops, thus leaving a very excellent 



place for larvae to overwinter. Observations on debris 

counts also indicated that cultural practices performed 

late in the fall were not as effective as t(*ose practiced 

earlier in the year. 

Results showed that corn planted during the latter 

part of March and the first part of April outyielded corn 

planted earlier or later. Studies made of approximately 30 

representative corn fields per year for the period from 

1929 to 1963, inclusive, showed that corn planted before 

April I made an average yield of 21.2 bushels per acre 

while corn planted during April made an average of 24.1 

bushels per acre; corn planted during May made an average 

of 16.8 bushels per acre; and corn planted June 1 and 

later made 16.0 bushels per acre. The average borer popu- 

lation for corn planted before April 1 was 1.7 borers per 

stalk; for corn planted during April, 1.9 borers per stalk; 

for corn planted during May, 3.7 borers per stalk; and 5.2 

borers per stalk for corn planted June 1 and later. See 

Table 16. 

Stalks from corn planted before April 15 may be left 

in the field with very little danger of larvae hibernating 

in the refuse but after that date the per cent of larvae 

hibernating increases with lateness of planting. 



Table 16 . Yield of Corn in Relation to Planting Date and Infestation 
of the Sugarcane Borer for Southeast Texas, 1929-1933, 

Period corn 
planted 

Before April 1 

: verage verage peir-rrier :Average 
:14o. fields:per cent :cent osti- : borers : estimated 
:obsored:ixonmateddanae:erstalk:ieldBu.) 

1929 18 
1930 20 
1031 8 
1932 15 
1933 14 

Average 15 
April 1-Pay 1 

1929 
1930 
1931 

1933 
Average 

May 1 -June 1 
1929 
/930 
1931 
1932 
1933 

Average 

June 1 & later 

2V 
1.3 

27.3 
39 
3 

Trar 

12 41 
3 6.8 

52.7 
8 39.5 
9 3.4 =Tr 7.4 

Olt 

3 10.5 
4 93 
8 96 

62.8 

.8 4 20 

.33 .02 20 
8.5 2.66 17.6 
13 1.9 25.5 
0 0 23 

21.2 

7 26 
.8 .11 19 

18.3 3.7 21 
10 2.8 29.4 
Tracts 25 

14.1 

1.5 
37 x:36 6.3 

16 
12.5 

39 6.1 6.1 19 
9 2.1 19.5 Inv 21.6 

1929 9 93 54 9 13 
1930 4 31 10 .67 15 
1931 S 

1932 
1933 

2 100 67.5 5.8 
sr 

11 

Average 5 74 -7 43.8 kt2 13 
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As many as 16 larvae per 100 ears of corn were found 

hibernating in the cob. The number of larvae hibernating 

in ear corn depended upon the degree of infestation and 

lateness of planting. As previously indicated, less than 

10 per cent of such larvae emerged as adults when the corn 

was stored in a dry place. Ear corn must, however, be 

considered in formulating a control program, if late corn 

is to be continued. 

CONTROL 

Cultural Practices 

Results from observations to determine the efficiency 

of various farm practices in the preparation of soil in re- 

gard to borer survival and reinfestation are available for 

only two years. During two other years a 95 per cent and 

a 99 per cent winter mortality occurred even in standing 

stalks. The results of cultural practices, although vary- 

ing a great deal, showed that the hibernating larvae in 

corn and grain sorghum could be killed by following a few 

farm practices usually considered good agriculture. Clean 

or thorough plowing, regardless of time of year, resulted 

in a 100 per cent control in all such instances observed. 

The type of soil in a large part of the Beaumont, Texas, 

section, however, made clean plowing practically impossible. 
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In 1931, hegari, planted Lay 26, was subjected to various 

crltural practices on OctoT:;er 11. On Earth 1, 1932, with 

a minimum temperature of 330 F. for the winter, t'flere were 

203 live larvae per square rod of standing hegari, C9 when 

cut up with stalk cutter only, 8 in the cutter and cross 

disc riot and only 2 in cutter, disc and cross disc plot. 

in similar experiments with corn, a 100 per cent control 

was obtained where the stalks were chopped up with a stalk 

cutter, disced and plowed or bedded. Observations on vari- 

ous farms and experiments conducted show that where the 

stalks were cut into fairly short lengths with a stalk 

cutter or otherwise, and partially covered with soil, 

whether by plowing or riddle busting, if performed by 

September 15, the pieces rotted sufficiently so that the 

larvae could not survive. 

On December 19, 1929, thirty corn stalks with an 

average of four hibernating larvae per stalk were cleanly 

plowed under tour inches deep and were then surrounded with 

a trap 10 feet square. Frequent observations of the trap 

were made but no larvae recovered. On April 2, 1030, 23 

dead Larvae were recovered from the covered stairs. One 

of the dead larvae showed no decay, indicating that it had 

not been dead very long. 
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Twelve larvae of the overwintering stage removed from 

their host were covered with two inches of loose sandy 

soil. Four days later, 8 of the larvae had come to the sur- 

face while 3 of the 4 failing to come to the surface were 

still alive. 

In 1931 in a community at Devers, Texas, corn planted 

March 14, earliest in the community, had a sugarcane borer 

population of 8.9 borers per stalk, while in 1932 after a 

mild winter, but with clean -up measures followed as recom- 

mended, there was only a 0.96 borer per stalk population 

in corn planted March 18. The conditions were practically 

identical for the two years except that the 1931 crop ref- 

use was cleaned up as was recommended while no precaution 

had been taken for destroying hibernating larvae in the 

1930 crop refuse. Both the winters of 1930-31 and 1931-32 

had a minimum temperature of 280 F. Other communities ob- 

serving the cultural practices mentioned, met with similar 

success in reducing the borer infestation and damage. 

Ensiling 

Ensiling corn and grain sorghum proved practical in 

southeast Texas. The optimum time for ensiling both early 

and late corn and grain sorghum was also the optimum time 

for destroying the maximum number of borers in the plant. 
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One isolated farrier succeeded remarkably well in keeping 

the borer infestation down by ensiling. The writer did not 

have an opportunity to ensile sugar cane waste for feeding 

stock. Observations made, however, make it clear that it 

was impracticable in the Beaumont section because of the 

small acreage of sugar cane, which was confined to small 

farms where ensiling is not done. 

Ensiling corn and grain sorghum destroyed very few 

parasites. The only parasite of the sugareane borer of 

importance in southeast Texas was the egg parasite, 

Illslegam,_minutum Riley. At the proper time for ensil- 

ing, corn and grain sorghum were too mature to be particu- 

larly attractive for oviposition by the borer adults and, 

therefore, very few parasites were destroyed. 

Trap Crops 

The earliest planted vigorous corn in a neighborhood 

acted as a very good trap crop for the first generation 

borer as observed in field survey counts made. During 

1933 a half -acre patch of earliest corn in a community 

near Fevers, Texas, had a 48 per cent first generation 

infestation while an adjoining field of slightly later 

corn had only a 4 per cent infestation. At China, Texas, 
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a small patch of earliest crn nad a 36 per cent infesta- 

tion while corn planted a few days later had only a 0.7 

rer cent infestation. Similar conditions were observed 

elsewhere from time to time. 

Attratlents 

In 1930 four applications of each. of three different 

syrups diluted with water were rade with a hand serayer to 

single plots of corn consisting of 20 plants each, In- 

festation counts 6',.owed a n7ra1l increase in infestation 

for sugar cane syrup and molasses while corn syrup had a 

slight decrease in infestation. The results of the above 

observations were, however, only indicative of the probable 

posstbility of attrahents for the moths. The experiment 

was not repeatod due to lack of time. 

Light Traps 

A light trap with a 200 watt electric lamp was op- 

crated at intervals from 1929 to 1933, inclusive, during 

the moth season. No catches of any consequence were made. 

Me attraction of the sugarcane borer Toth to lights 

has been well described by Holloway (.1 5): "Attracting the 

adults to lichts has been proposed occasionally as a means 

for controlling tho moth borer. It seems evident, however, 
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that lights can exercise little attraction for them. The 

loths avoid the sunlight and remain concealed during the 

day in dark r:Laces, such as between the leaves and the 

stalk of the sugar cane plant. If disturbed they fly for 

a short distance, seeking another place of concealment. 

As dusk approaches, they become very active, but daylight 

finds them motionless again." 

Holloway conducted a number of insect light trap ex- 

nortmente using various kinds of lamps, lights and colors 

of lt7ht. Usin7 a clear li7ht of about 60 candle power, 

Holloway trapped 41 to 43 males and 5 females durtng 16 

nights the trap was run. "The few females caneht, 

pmrently had deposited their eggs alreadj", wrote 7r. 

Holloway. Similar results 77ere obtained in other expert- 

ments 

Parasites 

Tridhogamma minutum Riley was the only parasite of 

importance found in southeast Texas. Under natural condi- 

tions it became esteblished too 'ate In the season to he of 

importance in corn. Only one sugarnero borer egg mass, 

parasitised by Triehogranna mInutun was found on corn. 

Sugarcane borer eggs rem seldom found on corn, while on 

sugar cane they were roadtly observed 



Parasitization by ,erichogramma minimum ±iiley of sugar- 

cane borer eggs normally became evident in sugar cane field, 

tn.°, later part of August. ay October 1, it was difficult 

to find sugarcane borer eggs not parasitized. See Table 

An egg mass parasitized by Trichogramma minutum Riley 

was found. as early as June 25 in 1930, while in 1932 the 

first suce, parasitized egg mass was found August 5. In 

1933 a first parasitized crass was found on July S. 

Predators 

reentine aets were on several occasions observed 

feeding on se:all larvae, pre-pupae and pupae just formed. 

On one occasion a spider was ceserved carrying a larvae. 

eirds apparently also feed to a limitee on ii_ber- 

nating larvae. These predators, nowever, wove of or 

importance in destroying the borer. 

Diseases 

A few dead larvae supporting a wnite fungus were 

found everj winter. Of 555 dead overwintering larvae col- 

lected in standing corn stalks from February 25, 1929, to 

.ay 10, 1929, 6:.; supported ads fungus growth. No diseases 

weee observed in tee active larval stage in the field. 



Table 17. Records of Parasitisation 
of Sugarcane Borer 

by Trichogramma minutum Riley 
Eggs at Beaumont, Texas, 130 -1933. 

Date 
examined 

. 

: Crop 

:gamber :Egg masses :Egg masses 
:parasitised:with pare- snot pars- 
:e masses hatched:sitized 

: Number egg 
: masses borers 
: hatched 

0-25-30 Sugar cane 1 0 0 0 
9 -19 -30 Sugar cane 8 7 2 3 
10- 8-30 Sugar cane 8 3 3 0 
9-22-31 Sugar cane 19 17 0 0 
8- 5.32 ..gar cane 3 0 10 - 
8 -24 -32 Sugar cane 13 0 0 1 
9 -20 -32 Sugar cane 22 - 4 1 
10-3 -32 Sugar cano 39 - 0 - 
7 -3 -33 Corn 1 CIO 0 0 0 
7-5 -33 Sugar cane 0 0 2 3 
7..20-.33 'agar cane 0 0 0 1 
8-17-3d Sugar cane 12 3 0 3 
8-24-33 Sugar cane 17 15 3 3 
9-15..33 Sugar cane 18 22 5 - 

(11) 

Parasitised egg mass was found while examining 200 corn plants for 
infestation. Only seven infested plants were found. 



Larvae dying in the insectary sometimes supported the white 

fungus disease. 

Insecticides 

Three insecticides - calcium fluosilicate, nicotine 

tannate and nicotine sulphate, Which were found to he the 

most promising in Pnropean Corn Borer insecticide control 

experiments, were tried at Beaumont, Texas, for controlling 

the sugarcane borer in corn. The Insecticides were applied 

with a three gallon knapsack type sprayer to duplicate 

series of plots of corn 1.5 miles west of China, Texas. 

Each plot in a series consisted of three rows o'f corn each 

40 plants long with check plots and two guard rows between 

the insecticide plots. 

The following formulas for insecticides were used: 

1. Calcium fluosilicate at the rate of 6 rounds per 

100 gallons of soft water. 

2. Nicotine tannate. 

a. Water 
b. Pannic acid 
c. Mix a.and b thoroughly 
d. 50 per cent nicotine 
e. Mix thoroughly 
f. Ready to use 

SOO parts 
3 parts 

52 



3. 1.A.cotinc sulphate 

a. ',ater 
b. Soap 
c. 7ix thorowthav 
d. Add nicotine sulphate, 40 

1 part 
e. ix thoroughly and apply 

:ci parts 
4 parts 

per cent 

Applications of eac insoctilide were made on July 18, 

July 31, August 7, August 19 and August 28. The weather 

was rainy during this period. Alt tough the weetner was 

fair at the time of the application, rain fell on two oc- 

casions within an hour after the work was completed and 

within a short time afterward on tro other occasions, which 

interfered with the results. lecause of the unfavorable 

conditions for t1 work and the small size of the plots a 

definite statement cannot be made as to the value of of 

these insecticides until further work is done. 

It is seen from Tables 18, /9 and 20 that in general 

each insecticide showed advantage over the check plots 

insofar as borer population is concerned. Calcium fluo- 

silicate and nicotine sulphate plots each showed an In- 

creased yield while nicotine tannate showed a decreased 

yield in both plots. 



Table 18. Comparison of the Sugarcane Borer Population 
Between Treated and Untreated Plots of Corn, 
Stalks per Plot Dissected, Beaumont, Texas, 1953. 

----average : 

Series Not 2 :advantage or: crease or de- 
crease over cite Treatment 

Series No, 1 : 

:Treated: Cheo1c: Treated: Check :disadvanta e; 

Calcium 
fluosilieate 97 . 114 101 . 85 -1 -.5 less 

Nicotine 
tannate 91 - 104.5 97 - 109 -25.8 -11.9 less 

Nicotine 
sulphate 103 - 90 74 - 109 .22 -11.1 leas 



Table lg. Comparison of Ytald of Corn to °roma Between ',"'rated 
and Untreated ?lots; Forty' atals per Vlot, :seaumoot, 

Texas, 19. 

;mat 

,.;a7etlim 

tl,.7.7ne1lento 

icotino 
tomato 

!A.ohtlne 
sulphate 

7 orlea 
A.-"UW"OU 

:VO4 . 40r o Aalzmaac 
V 2 :adventsms on or decrease 

a* 

rtrrni 4. 7195 9799 4 7285 42094 

0315 4 7493.5 6855 4 7555 

0124 .0. 75Z0.5 6926 4 7F,5t 

1 t% 

954.,5 

14,5 Inease 

4 12.4 less 

4 0.3 tncrease 



Table 20. Conparlson of the auGarcano Borer Pupal Cases 
Between Treated and UntrPated note of Corn, 
Twenty sballx ner Plot Dlasected, Beaumont, 
Texas, 19b. 

4,verage 
advantage 
fileadvant 

er cenrin- 
of: crease or de- 
11: crease over check reatpent 

: Series 
:TREEUNTUreTa; 

No, 1 : 

: 

Seri c No. 2 ; 

' WI 0 cY ck: 

Calcium 
fluosilicate 54- 07 77- 60 -15 -10.2 less 

Nicotine 
tannete 85.5 6(3- 70 .120.5 -1Z.2 leas 

Nicotine 
sulphate 71- 67 54- 70 -12 - 8.6 leas 
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