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INTRODUCTION 

The seed-corn maggot (Hylemya cilicrura (Rond.))3 is an insect 
inhabiting all arable portions of North America and many other 
parts of the world. Among its wide range of foods are newly planted 
potato seed pieces, injury to which is particularly serious late in the 
winter and early in the spring in the sections of the South Atlantic 
Coastal Plain where early potatoes are grown. 

The investigations reported herein were conducted during the period 
from 1925 through 1933 in the eastern parts of North Carolina Il.nd 
South Carolina, most of the studies having been carried on in the 
vicinities of Bayboro, N. C., and Charleston, S. a. These investiga
tions on control were conducted in connection with studies on the 
biology of the insect in those areas, the results of which are being 
published separately. 

INFESTATIONS ON POTATO SEED PIECES 

Since injury by the seed-corn maggot to potato seed pieces is of 
such a nature that it is quite often overlooked by growers, occurrences 
of the damage ha.ve not been mentioned in the literature of economic 

I Submitted lor publication July 1. 1939. 
I Acknowledgments arc due W. A. Thomas lor his supervlsl"n 01 tbe entomological pbases oC tbe project;

D. C. McCotter and W. H. Holton oC Cash Corner. N. C., M. W. Hooker 01 Alliance. N. C., Rnd J. :\1. 
Harrison, Jarues W. Gernty, E. W. Xing, and H. A. Felder 01 Charleston, S. C., wbo, wltbout compensa·
tion. greatly lacilltated the invcstlgntlons by placing at the disposal 01 the writers lor this work their laborers, 
larm buJIdings, equipment, lant!, Icrtlllzer, and seed potatoes; and B. L. Wade 01 tbe Bureau 01 Plant 
Industl'Y lor bls advice concerning the statistical study 01 the d8.w • 

• Order Diptern, lamlly Antbomyiidne. Specimens oC the insect involved were determioed by H. C. 
Hurkett In 1925 and by J. M. Aldricb in 19:1!J. 
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2 TECHNICAL BULLETIN 719, U. S. DEPT. OF AGRIOULTURE 

entomology as often us they might have been had the injury been 
more apparent. According to Chittenden (6)4 the first record of 
injury by the seed-corn maggot to potato seed pieces in the United 
States was made hy Lintner in New York, just prior to 1894. Sellards 
(26) stated that heavy loss to seed potatoes resulted in Florida in 
1905 from decay and maggot injury. The maggots seemed to prefer 
decaying potatoes, and Sellards says: "It is doubtful if the injury to 
the t,ubers would be particularly serious were it not for the accompany
ing rot of the potatoes." Chittenden 6 reported that during the spring 
of 1909 very extensive injury to seed potatoes was incurred in tide
water Virginia and :Maryland. According to Tucker (28), seed pota
toes were infested by the seed-corn maggot at ValvE'rda, La., in 
1Iarch 1913 and at Ventress, La., in March and April 1915. Probably 
the most notable outbreak on record occurred in the spring of 1921. 
This infestation is described by Hyslop (11). Other instances of 
injury are recorded by Hawley (9, p. 952) as OCCUlTing in western 
New York in 1922; by W. A. Thomas 6 as occurring in Pamlico 
County~ N. C., in 1924; by Leach (16) in Minnesota in 1926; by 
Ogilvie (20, Re'}ll', 1927) in Bermuda in 1926; by the Insect. Pest Survey 7 

in the Carolinas, VirgiLiu, and other points in the East Central, 
West Central, and North Central States in 1930; by Hutson 8 in 
Michigan in 1931; by Robinson 9 in Alabama in 1932; by Smith (27) 
in Kansas in 1931; by Cockerham 10 in Alabama in 1933; and by 
Hinds II in Louisiana in 1934. 

During the course of these investigations the senior author observed 
severe infestations on potato seed pieces in commercial plantin~ at 
Ben,ufort, S. C., in 1farch 192,5; at Polloksville, N. C., in April 1926 ; 
at Cha,rleston, S. C., in April 1929; J1t Chadbourn, N. C., in April 
1931; and in home-garden plantings in Chester County, S. C., in April 
1926. The commercial plantings were being gro,vn in the sandy loam 
soils of the Coastal Plain sections of the Carolinas and the home
garden plantings in both clay and sandy soils of the Piedmont of South 
Carolina. 

NATURE O!F INJURY TO POTATO SEED rmCES 

Injury to potatoes by the seed-corn maggot results from the feeding 
of the larva,e, or maggots, on the seed pieces after thev have heen 
planted. Although feeding usually ends before or shortly after the 
plant reaches the surface of the soil, the plan t is often Ilffected adversely 
for a longer time, either as a result of lack of nutrition from the affected 
seed piece during the early part of its growth or by associated disease 
organisms that mll,y have entered during or after the period of feeding 
(pp. 6 and 7). 

• Italic numtwrs in paronthesc~ rerer to Literature Citro, p. 35. 

'In unpublished paIrs or the T'llreau or Entomolo!(y and Plllnt QlIamn~inc, U. S. DCp'lrtmCn( or ,\~n· 


culturr. 
, Gnpllbllshed note', Bureau or Entomololty and Plant Quaranti"•. r', S. Drpnrtmrnt or Aerkulturn. 
; U!'ITED STATES BUREAU OF ENTO}IOLOGY. SEED CORN lUGGOT. C. S. Bur. Ent. Insect Pest Survcy

Bul. 	10: 456. 1930, [Mimeographed,] 
! IIt'TSON, n. SEED CORN }!l.GGOT (IIYLE}IYL~ CIIICRt'ItA ROND.). r:. S. Bur. Ent. Insect Pc.-t Survc7 

Bul. 11: 286. 1931. [Mimeographcd,] 
, ROBINSON, J. 1\L SEED CORN ~!l.GGOT (IIYLE"I'f!A CII.lCRURA Ro~m.). U. S. Bur. Ent. Insect Pest 

Survey Bul. 12: 60. 1932. ["'fimeographcd.] 
" COCKEY-IIBI, K. L. SEED COR!' MAGGOT (IlYLElIYIA CrtICrH'RA Rmm.). U. S. Bur. Ent. Inscct Pest 

Survey Bul. 13: 124. J933. [Mimeographcd.] 
II BINDS, W. E. SEED CORN ll.~GGOT (trVLEliYlA en.ICRURA ItOND.). U. S. TInr. 1';1.t. Insect Pest Snrvey

Bul. H: 83. 193·1. ['\fimeographeo.] 
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Apparently the larvae always begin feeding on the eut surface or 
other exposed areas of the seed piece. They have not been observed 
to enter through the skin of the tuber. After feeding on the surface 
the larvae usually bore into and often tlu'oughout the seed piece, which 
may be honeycombed by the feedillg tunnels. In cases of heavy 
infestation the seed piece miLy be almost entirely devoured. As many 
as 75 maggots have been found feeding on one seed piece. 

The degree of infestation of potato seed pieees is apparently largely 
dependent on the Im'val populations in the soil n.t the time of, or follow
ing, planting, and on the suita bility of the seed pieces as food for the 
maggots. The number of larvae in the soil depends chiefly on the 

A 
FroUHE I.-Injury to potato seed pieces caused by the sCPrl-corn maggot: A. 

Larvae feeding; H, typical fccding tunncls. 

adult popula tion of the area and the quantity of oviposition attractants 
present in the soil, especially those near the surfilce. 

The degree of damage caused by the seed-corn maggot depends on 
a number of fnctors, chief of which seem to be the number of insects 
that attack the seed piece, the stage of larval development at the 
time of the attack, the size and condition of the seed piece, the stage 
of sprout development during the feeding, and on disease, soil, and 
weather conditions. 'When the attack is accompanied by organisms 
of decay the damage to the crop is increased. Heavy infestations of 
the seed-corn maggot may necessitate the replanting or abandonment 
of the crop. Such damage is particularly costly to the grower because' 
of the rel qtively high cost of seeel potatoes and the need of producing 
tbe crop I., early in the season as possible for greatest financial returns. 
Less severe infestations result in weakened or poor stauds of plants, 
with consequent reduction in yields. 

Examples of typical injury to potato seed pieces by the seed-corn 
maggot are illustrated in figure 1. 
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INSECTS LIKELY TO BE MISTAKEN FOR THE SEED·CORN 
MAGGOT 

During the biological investigations flies resembling adults of 
Hylemya cilicrura were frequently taken in traps along with that 
species. This associated insect was determined by J. M. Aldrich as 
"Fucellia maritima HaL, a kelp fly of the family Anthomyiidae." 

In May 1925 an infestation resembling that of the seed-corn maggot 
was found in newly planted potato seed pieces near Asheville, N. O. 
The infested pieces were decaying. Adults rellred from the material 
were determined by H. C. Huckett in June 1925 as belonging to a 
species of the dipterous family Sepsidae. 

The little housefly (Fannia canicularis (L.)), determined by H. C. 
Huckett in June 25, was reared from decaying potato seed pieces in 
Pamlico County, N. C., during the spring of 1925. 

Johannsen (12), in reporting an outbreak in Maine in 1910 of what 
was apparentlytihen considered to be the seed-corn maggot, said: 

Some complaints were also received from farmers in Aroostook County claiming 
injury to seed potatoes. Specimens submitted were badly decayed and infested 
wit,h the larvae of the fly. It is quite pos~ible that the infestation by the fly 
occurred after decay set in, as some decayed tubers were found free from larvae. 
Thc flies emerged the latter part of .June. 

John.nnsen (13) reported ir.. 11)21 th!Lt he reared male specimens of 
Lhe anthomyiid fly Hylemya (Phorbia) trichodactyla Rondani from mag
gots infesting a lot of seed potatoes sen t from Aroostook Coun ty, Maine. 
The adults were obtaincd on June 27, 1910. He stated that the 
spccies has a \ ...ide distribution and is fairly common and that it is not 
unlikely that it is of economic importance in the United States, but 
that because of their similarity the species is probably often mistaken 
for the seed-corn fly, H. cilicrura, the males of the two species re
sembling each other in having the hind tibiae ciliated on the inner 
(fle.:'{or) side, but differing in that H. trichodactyla has a few long, 
bristly hairs on the upper (extensor) side of the basal segment of the 
middle tarsus. 

REVIEW OF LITERATURE AND RECORDS 

At the time the present investigations were begun in 1925 very 
little had been published concerning the seed-corn maggot as a pest 
of potato seed pieces, and no satisfactory means of preventing its 
injury to that crop had been recorded. Berger (3), in 1909, had 
advocated immediate covering of the seed and clean cultivation before 
planting. In 1926 Leach (16) stated that "preliminary experiments 
indicate that a thin coating of mercuric bichloride oyer the surface 
of cut seed pieces may be effective in pre.venting injury." 

Several methods of control of the insect on other crops have been 
recommended, among which are the use of carbolic-acid wash, calomel, 
and other mercury compounds, sand and kerosene, kainit, and soda 
fertilizers (as deterrents) and of cultural practices such as shallow 
planting, clean cultivation, planting when germination will occur 
quickly, avoiding use of animal manure, use of only mineral fertilizers 
(23), use of excess seed, thorough preparation of the soil, and regula
tion of the time of planting. Peterson (21), in 1924, suggested the 
use of poisoned baits for the adults. Rekatch (25, pp. 284-285)) in 

.. 

• 
... 
-

J 

• ,. 




PREVENTION OI~ DAMAGE BY ~rAGGOTS TO POTA'£O SEED 5 

1931, suggested the use in Transcaucasia of trap pits around the 
borders of the host-plant fields, and the use of poisoned cotton meal 
(presumably cottonseed meal). Harukawa and others (8) reported, 
in 1933, the results of tests in Japan on the control of the insect as a 
general plant pest. 

The possible relation ofl certain factors to maggot ~njury to potato 
seed pieces was suggested in the writings of several authors prior to 
and during the course of the investigations reported herein.,~~Ohief of 
thede possible factors are seed-piece decay and the presence of 
fertilizers. 

Tucker (28), in describing an infestation of seed potatoes by the 
seed-corn maggot in Louisiana in 1913 and 1915, stated that in every 
case the seed pieces were decaying at the time the infestation was 
found. Hyslop (11), in a report on the unusually severe outbreak of 
the seed-corn maggot on seed potatoes along the Atlantic seaboard in 
the spring of 1921, states that
conditions were possibly advantageous for the development of certain fungous 
diseases which, undoubtedly, were associated with the depredations of, if not 
responsible for the damage attributed to the seed-corn maggot. 

In 1925 Leach (14) published an article on the relation of the seed
corn maggot to potato blackleg. He said: 

The writer has obtained evidence recently which shows that the seed-corn 
maggot, Phorbia Jusciceps Zett., is a common agent of dissemination as well as 
inoculation of potato blackleg in Minnesota. Preliminary experiments indicate 
also that the pathogene may be biologically transmitted by the insect, thus 
providing another important means of hibernation. 

Il'urther discussions by Lcuch of the relations of the seed-corn 
maggot to potato blackleg appeared in 192G (15), (16), 1930 (17), and 
1931 (18). He found that the insect is "an agent of dissemination, 
inoculation, and hibernation of plant-pathogenic bacteria" (16); 
that "the bacteria are constantly associated with the insect, pnssing 
through the pupal stage, and emerging with the adult fi~T in a virulent 
state" (16); and that "nutritional studies with the larvae of the seed
corn maggot indicate that bacteria aid its development by tro.nsform
ing the plant tissues into a form more readily assimilated" (18), and 
it was concluded that "the kinds of bacteria associated with the 
insect are determined largely by the nature of the material on which 
it feeds" (18). 

In the meanwhile Huff (10) reported the results of his nutritional 
studies on the seed-corn maggot at Ohadbourn, N. O. This work 
had for its chief object the question as to the exact role of bacteria in 
the nutrition of the fly larvae. As stated by Huff: 
from the economic point of view it was desired to learn whether or not the action • 
of bacteria must precede the attack of the larvae upon potato seed pieces, sprout
ing corn, and other plants susceptible to attack by the insect. 

Huff concludes: 
From the results obtained in these experiments it seems necessary to conclude 

that the presence of bacteria, per se, is not essential to the development and 
pupation of the larvae of Hylemyia cilicrura. It seems permissible to conclude 
also that ill the nutrition of the larvae of this species, the bacteria by their action 
on the medium sometimes play the role of preparing a suitable substratum for 
growth of the larva. 
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It seems permissible to conclude also that the substances essential to the 
growth of these larvae are present in bacteria-free, growing secdlings of beans 
and some other seeds. 

lTor the spring seasons of 1929 and 1930 Reiner Bonde, o£ the Maine 
Agricultural Experiment Station, was temporarily appointed by the 
Bureau of Plant Industry, United States Department of Agriculture, 
for a cooperative study of the relation of the seed-corn maggot to 
potato'~-piece decay. A complete account of the results of his 
studies has not been published. In a preliminary discussion, however, 
Bonde (4), says: 

In laboratory tests, adult flies of the seed-corn maggot. (II. cilic/,ura), caught in 
the open, did not infect potato seed pieces by direct contact. From eggs of such 
11ies deposited in sterilized soil, maggots emerged which induced decay in potato 
slices in damp chambers. In seed pieces in soil, rapid decay was dependent upon 
shallow lesions caused by various fungi and bacteria on unhealed surfaces and 
upon the entrance of the maggots through such lesions. Thus, with l1laggotR 
present, decay occurred in freshly cut seed pieces planted in nonsterilized soil 
(and attacked by fungi or bacteria), but not in suberized seed pieces planted ill 
nonsterilized soil or in freshly cut seed pieces planted and becoming healed in 
sterilized soil. 

In commercial potato-growing conditions in Maine, the maggots showed a 
similar relation to seed-piece decay, except that. entrance lesions due to fungi 
and bacteria developed largely in storage and not in soil, even on freshly cut 
seed. From the inside of the puparia, Bacillus phylophlhorus and some other 
potato-pathogenic bacteria have been isolated. 

The results of Bonde's studies which have been quoted are quile 
pertinent from entomological as well as pathological standpoints to 
the role played by tlle seed-corn maggot as a pest of potato seed pieces. 
His findings are entirely in accord with the observations and experi
ments upon which the ~writers' control l'econmlCudations are hased. 
Unless soil conditiolls are optimum for the immediate formation of 
wound periderm over the cut surfaces of seed potatoes plnnted while 
freshly cut, shallow lesions in the cut surface are quite likely to be 
caused by various soil fungi and bacteria. Such lesions attrnct and 
provide suitable food for the larvae of Hylemya cilicrura, as was con
firmed by the work of Huff (10). From the lesions the larvae tunnel 
into all parts of the seed pieces. '1'he larvae have not been observed 
under field conditions to attack "potato seed pieces free of such lesions. 
At the time of planting the commorcinl early potato crop along the 
South Atlantic seaboard. and possibly elsewhere, soil conditions are 
usually not favorable (because of low temperature and often excessive 
precipitation) for rapid healing of freshly cut seed. Thus seed potatoes 
planted immediately after being cut, which is the usual conmlercial 
practice, are subject to injury by the seed-com maggot. 

The potato disease known as blackleg does not appear to be very 
prevalent on the early commercial crop of the Carolinas. Other 
organisms, however, have been found associated with the seed-corn 
maggot in the area. 

Fusarium O:Lysporum, or a closely related variety, was isolated by 
Freeman 'Weiss of the Bureau of Plant Industry in :Marcb 1924 from 
decaying seed pieces collected by W. A. Thomas in Pamlico County, 
N. C., in February. 'flus organism is described as a "vascular para
site of the potato, causing both a field wilt and a rot of tubers." 
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Fusarium discolor var. suljureum,t2 with associated bacteria, also 
was isolated by Dr. Weiss from material obtained by Mr. Thomas at 
the same time. 

An apparently puthogenic organism similar in tests to Bacillus 
carotovorus was isolated by Dr. Weiss from potato seed pieces infested 
with seed-com maggots collected by the senior author at Beuufort, 
S. C., in March 1926. :H'UDgi that were probably Actinomyces (=Oos
pora) scabies, Rhizopus nigricans, and Fusarium martii minus, all 
nonpathogenic, also were found in these specimens. 

Fusarium sp., Penicillium, J.l1ut-vr~ Alte7'na1'ia, and a nonpathogenic 
bucterium resembling Ba.('illus plvytophthorus 13 were isolated by 
Lillian C. Cash of the Bureuu of Pluut Industry from seed pieces 
collected by the senior uuthor ut Chadbourn, N. C., in March 1931. 

The possibilities of a l'elationship of plunt fertilizers to the injury 
by Hylemya cilicr1tra to seed potatoes appears in the UCCOUDt of Tucker 
(28), who found the muggots in lurge numbers feeding in cottonseed 
meal used as a fertilizer for potatoes, und in that of Hyslop (11), 
who, in describing the severe outbreaks of the seed-corn maggot on 
seed potatoes along the Atlantic seaboard during the spring of 1921, 
suid: 

One of the most interesting features of the survey reports on this inseet were the 
independent reports from Ma.ryland, J\Iassachust'tts, and New Jersey, that infes
tations were far worse on fields whete meat scrap or fish serap fertilil-:ers were used. 

Further instances of the efl'ects of fcrtilizers or their ingredients 
upon the insect's uctivity are cited by Bourne 1'0 as regards tunkage, 
by Ogilvie (20, Rpt.1D2B) concerning castor pomace, by Relmtch (25) 
in re~urd to "cotton-meul," and by Bl'Own (5), who found tltut poorly 
distnbu ted fertilizer adverscly uffecLed the germinution, stand, and 
yield of potatoes. Jumes ",V. Gemty, un experienced potato grower 
of Charleston, S. C., stated to the senior author in 1924 that seed
corn maggot dumage to seed potutoes often occurred when it was a 
practice to broadcast about 1,000 pounds of cottonseed meal ;:lver 
land to be plunted to potutoes, und especially when the material was 
not thoroughly incorporated with the soil. 

CONTROL STl.JDIES 

NATURE AND SCOPE OF CONTROL STUDIES 

Control studies were begun in February 1925 in Pumlico County, 
N. C., following the severe outbreuk of the seed-corn maggot on 
potato seed pieces ulong the Atlttntic seaboard in the spring of 1921 
and its known recurrence as a potuto pest in eastern North Curolina 
in 1924. These investigations were made in conjunction with studies 
of the insect's biology. Control studies were also conducted in 
several of the potuto-producin~ districts of eastern North Carolinu 
und eastern South Curolinu in 1926 and 1927; in Charleston Count.y, 
S. C., from 1928 to 1930; in both eastern North Carolina and eastern 
South Carolina in 1931; and in Charleston County in 1932 and 1\:)33. 

12 Letter of J. E. Graf to W.'\. ThQma~ under date or ~[arch 1~, 192·1. 
13 Letter or Lillian C. C3~h to W. J. Reid, Jr.• dated JanuarY' 2tl. 1932. 
" BOURNE, A. 1. SEED CORN l!AGGOT (UYLE~!YIA CIl.ICRUR_\ ROND.). u. S. Bur. Ent. Insect Pest Surwy

Bul. 6:162. 1926. [Mimeoglaphed.] 
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.All the experiments were confined to what is termed the early com
mercial crop and were conducted on privately owned farms, with the 
exception of the tests of 1933, which were located at the South Caro
lina Truck Experiment Station near Charleston. All tests were in ~ 
soils of the Norfolk fine sandy loam type. The Irish Cobbler variety 
of potato was used in all experiments. 

The studies of 1925 to 1927 are classed as preliminary, as they 
consisted of a variety of field tests and observations made to find some 
promising method, or methods, of preventing seed-corn maggot 
damage to potato seed pieces that might be studied in detail later. 
rrhe control investigations of 1928 to 1931, conducted in cooperation 
with the Bureau of Plant Industry, consisted of intensive field experi
ments designed to test the value as a control measure of seed suber
ization in advance of planting. The work of the 1932 season was 
chiefly devoted to observing %e value of suberization when practiced 
by several growers of the Ch~;.deston district. In the spring of 1933 
a suberization test was conducted on grounds of the South Carolina 
Truck Experiment Station, on an area which was under entire control A 
and showed indications of a heavy insect infestation. 

With the results of the studies of 1928 to 1931 as a basis, an account 
of the value of suberization of potato seed pieces before planting as 
a means of avoiding seed-corn maggot injury was published in 1932 
(24). 

PRELDIINARY CONTROL STUDIES 

EXPERIMENTS OF 1925 

The control eJ..-periment conducted in Pamlico County, N. C., late 
in the winter and in the spring of 1925 consisted of the testing in field 
plots of a rather large number of possible methods of prennting 
mjury to potato seed pieces by the seed-corn maggot. A list of thc 
various treatments is as follows: 
A, Fertilizer treatments: 

1. Fertilizer applied and covered 2 weeks before seed pieces were planted. 
2. Same as (1), except not covered until the planting. 
3. Fertilizer applied and covered 1 week before the planting. 
4. Same as (3), except not covered until the planting. 
5. if0 fertilizer. 
6. Use of all-mineral and of 50 percent or~anic ammoniate fertilizer mixture". 
7. Fertilizer mixtures composed of 10 percent and 25 percent of tobacco dust. 
8. Fertilizer treated with sodium arsenite. 

B, seed pieces treated, before and after cutting, with each of the following: Sulfur, 
sand and kerosene, hydrated lime, carbon disulfide emulsion, mercuric chloride, 
bordeaux-oil emulsion, and formaldehyde.

0, row treatments, the following materials being poured into the drill just ahead 
of the planting: Sulfur, carbon disulfide emulsion, mercuric chloride, bor

deaux-oil emulsion, hydrated lime, and a mixture of sand and kerosene. 


The control measures were tested in a single treatment on plots of 
approximately one-sL-xtieth of an acre. Results were based on com
parative infestations of 10 seed pieces of each plot dug lit weekly 
intervals during the period of insect activity, and upon con;lJarative 
yields. 

The infestation of the 1925 experimental planting proyed light, 
which in view of later findings nm:, have been due to the absence of 
suitable oviposition attractants in the soil. There were no significant 



PREVENTION OF DAMAGE BY MAGGOTS TO POTATO SEED 9 

differences in yield. The majority of the seed treatments were found 
to have injured the seed pieces to some extent, especially when they 
were treated after being cut. Those seed pieces which showed injury 
to the cut surfaces had the heaviest insect infestations. 

During the latter part of March 1925 a report of insect injury to 
potato seed pieces in the vicinity of Beaufort, S. 0., was investigated 
by the senior author. It was found that the sced-corn inaggot had 
injured the seed pieces seriously in several potato plantings of that 
district. The greatest damage occurred in fields that had been planted 
to cabbage in the fall and early in the winter, particularly when 
large quantities of the unmarketed parts of the plants were mL"{ed into 
the soil. At the time the section was visited the majority of the 
maggots had pupated, and the infested seed pieces were so badly 
decayed that It was impossible to determine what might have been 
their condition at the beginning of the insect's feeding and to get a true 
picture of the actual damage caused by it. 

EXPERIMENTS OF 1926.. 
Because such a light infestation occurred in the Pamlico section of 

North Carolina, to which the seed-corn maggot investigations in the 
field had been confined in 1925, it was thought advisable to make ag 
many observations as possible in the Beaufort, S. C., district during 
the 1926 season. Consequently no field-plot tests were made that 
year as had been done in 1925, but a number of different farms, 

l representative of the most important types of soil and of grower's 
pmctices, were selected in each of the North Carolina and South 
Carolina sections. These farms were visited and the fields examined 
as carefully and frequently as possible throughout the spring months. 
Particular attention. was' devoted to the methods of fertilizin~ and 
planting each field, the type of soil, previous crop and dispositIOn of 
same, the condition of seed and soil, and the maggot activity in each 
field at the time of each observation. 

The infestation of the seed was again heavier during the 1926 season 
at Beaufort than in the Pamlico district. Consequently, much of the 
information concerning the habits of the insect obtained during that 
season from the control standpoint came from the Beaufort part of 
the observations. 

A light infestation of the seed-corn maggot in seed pf'tatoes was 
observed during the 1926 spring season in the immediate vicinity of 
Chadbourn, N. C. 

During January 1926 cage tests were begun at Ohadbourn to 
determine the preferences of larvae of Hylemya cilicrura for potato seed 
pieces with the various conditions of cut surfaces normally found 
under field conditions. Results of these tests clearly indicated that 
freshly cut seed pieces were not suitable as food for first-instar larvae of 
the seed-corn maggot, and that these were fed upon to only a very 
limited extent by second-instar and third-instar larvae. Seed pieces 
with the cut surfaces well healed and suberized were not attacked by 
larvae of any stage of development. Those seed pieces, however, 
that bore lesions on tLeir cut surfaces or which were decaying proved 
suitable as larval food. 

177868°-10--2 
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EXPERIMENTS OF 192i 

The control investigations of 1927 consisted in the continuation of 
the observatioll of growers' plantings in both eastern North Carolina 
fmd eastern South Carolina, illcluding the Chnrleston district, and of ~ 
additional cage experiments at, the Chadbourn labomtory. During 
1027 assistfiIlce was given to Clay G. Huff in his cooperutiYe nutri
tional studies of t.he seed-corn maggot, the results of which (10) arc 
discussed on page 5. 

Slil\BL.\RY OF RESULTS OF PHELDIIXARY CONTHOL INYESTIGATIONS 

Results of the preliminary control experiments and observations 
might be summarized as follows: 

No chemical treatment of seed potatoes was found to be effective 
in the control of the seed-corn maggot. Because of the nature of the 
attack, such treatments, to be effective, would have to be made ufter 
the seed was cut. The chemicals that were tested seryed only to 
increase the insect infestation. This increase was apparently due to 
a burning or breaking down of the tissues of the cut surface of the seed A 
by the chemicals. Any formation of lesions on the cut surface of a 
potato seed piece was found to induce seed-corn maggot attack. 

ThE'; treatment of potato seed pieces with ground sulfur before 
planting was found to be a practice of growers in certain districts of 
eastern North Oarolina and pastern South Carolina. The intended 
purpose is the protection of t.he seed from insects and diseases. b1 
one instance during the preliminary- control studies such a treatmant J 
was observed to haye apparently aIded in the prevention of seed-corn 
maggot injury. In this planting, near Chadbourn in 1927, the 3ufur
treated seed was definitely less damaged by the insect, and gave a 
96-perccnt stand of plants as compared to an 87-percent stand from 
adjoining untreated seed. In most cases, however, no benefit in the 
way of preventing seed-corn maggot attack was deriYed from sulfur 
treatmen ts. In seyeral instances the sulfur was noted to lIlLYe seem
ingly int.erferrtl , ..'ith normal herding of the cut surfaces of the seed 
pieces, lesi.ons being prrsrnt 011 thr cut surfacrs nnd mn{!gots being .. 
found fcpclll1g thereoll. Thes!:' llnfavorablp results of sulfur treatlllruts 
Oftt'll followrd the lise of finely groUIHl sulfur on frpshly ('ut seed thn t 
evidCIltlv had not dried bdore Ule trentmenL 'rrpiltlllt'llt of the srt'd 
witl, a coarsely ground suifm after drying did not srPIll to iltjure the 
surfaces so noticeably. In general, sulfur lrratment of the serti WtlS 

considered of sufIicieltt promise to warran \'more exteJ.lsiYe t('s! s. 
Although it was found that the organic. consliturnts of plant fC'I'- ... 

tilizers attracted the adults of Hylemya cilicl'ura, stimulated their egg 
laying, and seryed as la.rvnl food, this factor did not seem to playa 
very important part in actual infestations of potato seed pieces unh,ss 
there wns failure to cover the fertilizer promptly, especially whpn 
applied during periods of adult activity. Potato fertilizers are usually 
coyered with soil to a depth that is apparrntly sufficient to prevent ,
their being an attractant to the insect. The cage tests and field .. 
observations, however, indicated clearly that fertilizers often incrense r 
the degree of seed-corn maggot damage to seed pieces by causing 
lesions on, and preventing normal healing of, the cut smfaces of those 
pieces , ..'ith which it had come in contact in the soil. This injury to 
the seed potatoes by fertilizer was most prevalent when the fertilizer 
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was applied just before the planting and W8,S not thoroughly mh":ed 
into the soil. As this burtling of the cut, surfaces of the seed wns 
probably caused by the miaeral constituents of the fertilizer, it seemed 
evident that both the mineral and the organic components of it fC1'
tilizer are capable of aggravating seecl-com mnggot damage to potnto 
seed pieces. Oonsequently, further studies of the fertili~er factor 
were deemed advisable. 

Adults of the seed-corn maggot were found to be strongly attracted 
to ptutly decayed pbnt tissue, to sprouting seed, and to the commonly 
used organic. fertilizing materials, namely, cottonseed meal !lJld fish 
meal 01' scrap, dried blood, and other animal products. The female 
fly is attracted to these materials when present in the soil and lays her 
eggs in the soil near the substances. The remains of a crop of cabbnge, 
spinach, beans, or peas ser,e tlS ideal oviposition attractants. Other 
things being equal, the seed-corn maggot population of a giyen soil, 
and consequently the possibility of a seed-potato infestation, depends 
to a large extent on the quantity of these attractive materials iD the 
soil dlll1.ng the egg-layi.ng period of the insect. Potatoes when planted 
after a crop of cabbage, spiIuwh, or beans, especially where large quan
tities of these crops were left ill the field, arc quite liable to atta('k by 
the seed-com maggot. On the other hand, observations througbout 
the period of the studies indicated that potntoes planted in a soil 
comparatively free of these attractiye organic materials are not usually 
subject~d to maggot i~jUIT- Thi~ is evidently due to the smull maggotT 

populatIOn of such SOlIs. No endence wns 1I0ted that planted seed 
potatoes seryed as attractants to the fly for egg laying, or that the 
eggs were laid on the seed potatoes before they were planted. 

The most significant outcome of the control studies of the first three 
seasons was the observn,tion that, regardless of the type of soil, previous 
crop, or nature and methocl of applying the fcrblizer, those potu,to seed 
pieces which became thoroughly healed soon nfter being plunted were 
not attacked by tllc seed-com maggot. It is thc custonwry practicc 
1'01' ~1'owcrB of the ('ommel'cial early potato crop to plant tlleil' seed 
potaloes sllOl'lly nl'tcr' ('utting them. Undet· fa,vol'Uble conditiolls 
potn,ll) sred pieces will l1enl lIormally ill the soil. These favorubll' 
condi\ iOIl';, howcver, am 1I0L alway!; 1'rcsell t, 01' not eycn commonly 
fOlllld \0 l'xist n,t the time (he early ('ror i~ pl:U1lrd in Lhc CnTolillUs. 
The soil ttt Lhnt, timc iH likely to bn ('old lLlld wei;. IllS\ end of a firm 
IWridcl'm layer being forll1ed, the eut surfncc of sped planted hte ill 
.Jallwuy and in February ill Lhe Oarolinas is likely to become {'overed 
by brown lesions. Thesc lesions, which are disintegrated tuber tissue 
and in themselves !1pparently not hannful, were found to attract seeel
COl'Il maggots to the seed piece and to serve as food for the young 
brvac. After feeding a short while on the lesions the insect!:' usually 
tunnel into Lhe finn portion of the sced piece, ItS illustrated in figure 2. 
'rhe iat'nlC appeal' unable to obtain suitable food from fl'Pshly cut 
surfaces of potato tubers or frolll seed pief'es with the cut surfa('cs wrll 
healed. As IL result of tlwse findings, attention was turned to tlw 
possibility of pl::lllting pl'eyiollsly healed, or suberized, seed l)otutoes 
ns a means of preventing seed-corn maggot attack. 

SEEO-SGUEHIZATJO:i EXPEHDIENTS 

During the period from 102(3 through 1930 the Bun\all of Plnnt. 
Industry conclucted at the Arlington Expel'illlellt Farm in Virginia, 

http:egg-layi.ng
http:dlll1.ng
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ducted under:neld~conditions existing in the early-potato-producing 
area of the South Atlantic States.and that tests might be made of the 
value, in the control of the seed-corn maggot, of planting previously 
healed seed potatoes, a series of cooperative experiments between the 
Bureaus of Plant Industry and Entomology were begun in the early 
part of 1928 in the iIromediate vicinity of Charleston, S. C. 

Under certam conditions the cut surfaces of potato t.ubers become 
healed. The nature of this process and the conditions under which it 
takes place had been described in 1906 by Appel (1), by Priestly and 
Woffenden (22) in 1923, and by Artschwager (2) in 1927. The healing 
of cut or otherwise wounded surfaces of potato tubers is essentially the 
formation of a protective layer of cells with thickened walls, which is 
known as wound periderm, and the process as suberization. 

That a wound-periderm layer is effective to some extent in prevent
ing the infection of wounded l)otato tubers by several species of fusa
rium rot was reported in 1928 by Weiss, Law-itzen, and Brierley 
(29). This fact is significant from the standpoint of control of the 
seed-corn maggot, since partly decayed seed pieces are particularly 
susceptible to injury by the insect. 

NATURE AND SCOPE OF THE SUBERIZATION EXPERIMENTS 

The information furnished by previous investighwrs and the 
experience gained from completed parts of the studies being conducted 
by the Bureau of Plant Industry at Arlington farm served as a basis 
for the cooperative suberization experiments begun at Charleston in 
1928 and continued through the spring of 1931. These experiments 
were essentially comparisons in field experimental plots of the results 
from planting seed potatoes shortly after they were cut to those from 
the use of seed potatoes that had been cut and suberized in advance 
of the planting. The tests included seed that was suberized in storage 
houses of the growers, both with and without artificial heat, and seed 
suberized in a specially constructed room where the temperature and 
humidity could be better controlled. 

The specially constructed suberization room was in a farm building 
and was lined OTt its top and sides with a commercially prepared cane
pulp insulating board. It was heated by a small poultry-brooder 
stove, with the aid of which a fairly uniform temperature of approxi
mately 50° to 60° F. was maintained. The relative humidity of the 
room was raised to approximately 80 to 90 percent by having a moist 
layer of sand over the concrete floor and supplementing this by 
hanging moistened, previously disinfected potato bags on the walls, 
and around the stove when necessary. 

In the storage houses of the various growers the seed was covered 
with moist bags held at a distance from the seed by the edges of the 
seed containers or by a wooden frame. In most cases no artificial 
heat was used in the growers' places of storage. 

All seed potatoes used in the tests were taken at random from the 
growers' stocks. The seed that was to be cut just before planting 
was always of the same lot as the suberized seed. Both lots of seed 
were disinfected to destroy surface-borne disease or~anisms and were 
stored under the same conditions during the suberizmg process of the 
one lot. The technique of disinfecting, cutting, storing during the 
suberization process, and other handling was essentially that recom
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mended by Wright and others (30, p. 20). The conditions of tempera
ture and humidity in the storage room during the healing process 
were recorded. The length of the suberization period ranged in the 
different experiments from 6 to 28 clays. All seed was planted by 
hand at a uniform spacing of approximately 12 inches in the rows of the 
field plots. The suberized and the freshly. cut lots of seed were 
pbnted in systematically pail'ed groups of plots consistillg of from 
two to four rows each, each treatment being l'\3plicated from one to 
five tiInes, usuo,lly foUl', in each experiInent. Several e}.-periments 
were conducted each season, and these were on at leost three different 
farms during the seasons of 1929, 1930, and 1931. 

Results of all control experiments were jedged on the basis of com
parative seed-corn maggot illfestations, phmt stand, and tuher yield. 
The insect illfestn.tion was determill£'d b}T iW examillation of a definite 
number of seed pieces, usually 25, taken at; random from u,nd rcplaeed 
ill eacll experiment at approximately weekly inte,:vals throughollt tllO 
period of possible insect activity. The examineLL seed pieces were 
taken from a difl'erent treatment replication each week, unless there 
were more weekly examinations than replications. The various 
experiments receiyed from 2 to 6 such examinations, the usual number 
being S. Thus 75 seed pieces representing each type of seed were 
examined in. the case of most experiments. The seed-piece examina
tion consisted of the determination of the number of infested seed 
pieces, the number of larvae feeding on each, the progress of germina
tion, and the condition of each piece. Plant-stand counts were made 
on the entil'e e}.-perimental area 'when approxiInately half the plants 
had appeared above ground, and again when germination was appar
ently complete. Yield records were obtained by carefully harvesting, 
grnding, and weighing all tubers produced by each plot. 

Seed for the suberization experiments of 1928 was disinfected with 
an organic mercury compound and allowed to dry thoroughly before 
being cut. It was noted that the cut surfaces of seed pieces that had 
been treated with either organic or inorganic mercury compounds 
before being cut oIten became discolored and failed to heal properly 
where they came in contact, during the suberization period, with the 
skin sUl'face of neighboring seed pieces on which there eyidently were 
mercurous residues. These "burned" areas were found to serve as 
entrance points for the seed-corn maggots. Therefore the standard 
hot-formaldehyde method of disinfection of the lllcut seed 'was used 
in all suberization tests of subsequent seasons, as formaldehyde 
was not observed to affect the healing process. 

After the tests of the 1928 season, which consisted of two experi
ments on one farm, the experinlental plantings were made under more 
varied soil, seasonal, and locality conditions. 

As the studies of the seed-corn maggot had been beglffi ill Pamlico 
County, N. 0., where field conditions were somewhat different from 
those at Charleston, S. 0., suberization tests were conducted in that 
locality and also at Ohadbourn, N. O. (an intermediate point), as well 
as at Oharleston in the 1931 season. 

The suberization studies of 1932 and 1933 were conducted by tl.e 
Bureau of Entomology alone, the cooperation of the Bureau of Pl~at 
Industry on that project having ended after the close of the 1931 
season. 
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l. 

STATISTICAL TREAnlENT OF THE DATA 

The significance of the data pertaining to inseet infestation and to 
the yield of U. S. No.1 tubers, in the comparisons of freshly cut and 
suberized seed· during the 1928 and subsequent seasons, and for all 
seasons combined, was determined statistically by the procedure 
known as Student's pairing method, as given by Goulden (7). Data 
conceming the yield of No.1 tubers from each experiment consisting 
of more than two replications of the treatments were studied sepllrately 
and then in combination with data of aU experiments of the year. 
Afterwards the yield data of all years were combined for statistical 
treatment. 

In the statistical studies mnggot-infestation ditta were grouped by 
years and then as a single unit. .As the differences in the infestation 
of freshly cut and suberized seed were so apparent in most cases and 
proved so highly significant, it WllS not considered advisable to analyze 
these data by single experiments. 

Results of the statistical studies of the data are indicated in the 
tables giving the results of experinlents of individual years, and in the 
final summary (table 7). Figures listed under the table heading 
"mean difference" indicate the calculated mean differences in the 
yields of U. S. No.1 tubers produced by the various replications of the 
treatments, no preceding symbol being used when the difference was 
in favor of suberized seed but the minus sign being used when the 
difference was in favor of freshly cut seed. In the case of differences 
between maggot infestations the minus sign is used to denote that the 
suberized seed had the lesser infestation. 

Odds listed in the tables under that heading arc based on the cal
culated values of t, with known values of n, and were taken from 
Livermore (19), the table used having to do with odds in one direction 
only. Odds as great as 39 : 1 are considered as indicating significant 
differences, and odds above 199 : 1 as indicating highly significant 
differences. 

EXPERIMESTS OF 1928 

The control experiments of 1928 consisted of tests of seed-piece 
suberization in advance of planting and of treatments of the cut seed 
with sulfur and with each of two commercially prepared organic 
mercury compounds used as seed disinfectants, of tests of the effect 
of depth of ~lanting, aud of tests of various fertilization practices as 
means of preventing injury by the seed-com maggot. The experi
mental plantings were made on a private farm near Charleston, 
Maine-grown tubers being used for seed. 

In experiment No.1, seed suberized for 20 days in the grower's 
storage house was compared in 12-plot replications of each treatment 
with seed planted freshly cut. Each plot consisted of 3 rows of plants, 
each row containing approximately 200 seed pieces, set 12 inches 
apart. Within this suberization test was included an experiment for 
comparison of fertilizers. The 12 replications of suberized and fresbly 
cut seed, consistin~ of a total of 24 plots, were divided into 4 consecu
tive groups of 6 plots each. Each of these groups of plots thus COD

tained 3 replications of suberized versus freshly cut seed. One of these 
replications was fertilized with the commercial mixture being used by 
the grower, another with an all-mineral mixture, and the third with a 
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50-percent organic mixture (all the nitrogen of which was derived from 
organic ma.terials). Thus each fertilizer treatment was replicated 4 
times. The fertilizer mixtures were of an approximate 7-5-5, 
phosphorus-nitrogen-potassium, analysis and were ap'plied at a rate 
of 3,000 pOlmds per acre. There was an unfertilized barrier row be
tween each fertilizer replication. The soil of the area devot~d to 
this experiment contained only small quantities of decaying vegetation. 

At the time of planting of experiment 1, on February 29, the seed 
pieces that had been cut and held for 20 days were apparently well 
healed and were firm. The cut surfaces were light colored and had a 
definite corklike covering. There were no evidences of excessive dry
ing or any decay of the seed. 

An additional small-scale suberization experiment, No.2, consisted 
of u comparison of suberized with freshly cut seed in soil cOllt,uining 
decaying cabbage plunts of the winter crop. Pmv·.vusly conducted 
biological studies of the insect had indicuted that floils containing 
partly decayed vegetation are most likely to have greater populations 
of the seed-corn maggot. The grower had planted part of the fielt! 
with freshly cut seed, the supply of which became exhausted before 
the field was entirely planted. Suberized seed of the same general lot 
was planted in 5 rows adjoining the freshly cut seed. Thus the test 
was composed of a single comparison of the treatments in plots con
sisting of 5 rows 60 yards long, or approximately 900 seed pieces 
per plot. 

As the seed-corn maggot attacks a seed piece only through a cut 
surface it was considered that, to be effective in reducing injury by the 
insect, any chemical treatment tested should be applied to the cut 
surfaces. The preliminary control tests had indicated that such 
treatments are likely to injure the cut surfaces of the tuber, resulting 
in a breaking down of the tissues which only serves to increase seeJ
corn maggot damage. To get more information on this subject, 
however, the studies of 1928 included two seed-treatment e:\']Jeri
ments, Nos. 3 and 4. Experiment 3 was a small-scale test of the value 
of sulfur as a seed treatment and experiment 4 was composed of 3 
replications of two-row plots planted with freshly cut seed treated 
'vith ground sulfur, with 2 commercial organic mercury compounds, 
and with untreated seed. In order to offset as far ftS possible the 
effect on disease organisms and on consequent yields of disinfection of 
the seed, and thus to separate that factor from the effects of insect 
injury, the tests included seed that was disinfected with' the standard 
mercuric chloride treatment before being cut. Euch plot of this 
e:\lleriment contained approximately 200 seed pieces. 

There were 3 replications of the depth-or-planting experiment 
(N o. 5)J each plot can !3ting of 2 plant rows containing about 200 seed 
pieces each. Freshly cut seed was planted at depths of 2%, 3X to 4, 
and 5 to 6 inches, these depths being classed respectively as shallow, 
avera~e, and deep. 

Seed of the suberization and depth-of-planting tests was disinfected 
with the standard cold-formaldehyde treatment before being cut. 

Seed of the suberization parts of the experiment was planted by 
hand, and that of the other experiments by machine. 
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Data obtained from the combined suberization and fertilizer experi
ment, No.1, and from the strictly suberization experiment, No.2, are 
given in table 1. Summad.es of the results of the other control 
experiments of the 1928 season appeal' in table 2. Figures given under 
the headings of table 1, and of subsequent tables, hended "Mean 
temperature" and "Mean humidity" refer to the condition of the air in 
the places of storage during the suberization process, as calculated 
from 2-hour readings of instrument recordings. Maggot-infestation 
data represent tbe percentages of the examined seed pieces that con
tained seed-corn maggots, or that showed evidence of their feeding. 
The letters G or C occurring under the table heading "Location" 
indicate, respectively, whether the seed was suberized in buildings of 
the various growers, at existing temperatures, or under conditions of 
partly controlled temperature in the specially constructed and heated 
room. 

TABLE 2.-Summary of data oj experimenta 3, 4, and 5 in .~eed-corn maggot control 
in which compamons were made of freshly cut seed treated with various chemicals, 
and in which different depths of planting were compared, Charleston, S. C., 1928 

, i i : YIeld per acre oC-Ex· : 
peri I Replica' I Plant : ~raggot ------Seed treatmentment, I tfons stand i l~[~:' i U. S. : Other
No. ' j \ No.1 grades 
--,-------------;--------,-_..;---

I 
 Number Pcrunt Percent BUAhelA BUAhtl! 

31sulfurcd•••-.-_..••••.••..•••••.••.•.••••_... 2 94.4 53.5 166.5 34.9Untreated._•.__________. ______...••. _••• _.__ 2 87.2 55.0 J67.7 34.2 


Qrganic mercury compound NO.L._••__._.. 3 78.6 32.0 282.3 21.9 

J\Iercuric chloride, whole seed ... __..•_••_.___ 3 73.3 31.3 2l'O.3 17.2 


4 Sulfured._._.._•.•_._........................ 3 79.6 J5.3 200.5 20.1 

Organic mercury compound KO.2._. __ ••_... 3 78.6 36.0 257.5 16.4 

¥I~~:J~d••.•••-••••.•--.-•••...-.-.• -- •..•- 3 89.4 20.0 2.51.2 15.1 


5 Shallowly (2)1 inchesl~'_"'__ -""_'_'" 3 IH.!! 48. 71 ~1.4 t ~.41{ At ayerage depth m.lDchcs) •••__._..... 3 83.6 20.0 .lO.O I 1/.1
Deeply (5-6 inches) • ___ ••.•___• __ ••___... 3 53.2 22.0 187.3 18.0 

l 

It will be noted (table 1) that the seed-corn maggot infestation of 
the main suberization experiment (No.1) was light, evidently as a 
result of the small quantity of decaying vegetation in the soil. NeY~r
theless, areas planted with suberized seed produced a significantlv 
greater quantity of U. S. No.1 tubers than did areas plnnt£'d with 
freshly cut seed. When data of the two suberization experiments (1 
and 2) were combined it ....r." t;:mnd that highly significant differences 
existed between the maggot mfestation of the two types of seed and 
that there were significant differences in yield. Suberized seed had .. 
the lesser infestation and gave the greater yield. 

In the case of the fertilizer-comparison part of experiment 1 there 
were no signi1i.cant differences in the infestations that followed the 
various fertili.zer treatments. Yield differences, their significance 
not determined, are attributed to nutritional effects of the different 
fertilizers. 

It is evident that there were no significant differences between the J 
infestation and the yield of the sulfured and the untreated seed of 
experiment 3 (table 2) of the 1928 season . 

.:.\. statistical study of the data of experiment 4 (table 2), in wbich 
each treatment was compared with every other treatment by the 
use of Student's method of pairing values, indicated that there were 

http:Summad.es
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no significant differences bet\yeen the seed-corn maggot infestation or 
the yield of U, S. No. 1 tubers of the variously treated and the un
treated seed potatoes. Differences between the maggot infestat.ions 
and between the yields of the seed treated with organic mercury com
pound No.1 and of that treated with sulfur approached the signifi
cant points most closely, the odds being slightly above 19: 1 that the 
first-mentioned treatment resulted in the greater infesta.tion, and the 
odds being between 36 : 1 and 37 : 1 that the first-mentioned treatment 
gave the greater yield. Evidently the fungicidal effect of the mercury 
compound was sufficient to offset the maggot injary. 

There were no significant differences between the seed-corn mao-got 
infestations of the seed potatoes planted at different depths (tabfe 2, 
e:-""Periment 5). Differences in yield of U. S. No.1 tubers were sig
nificant only in case of the shallow as compared to the deepest plant
ing, the odds being above 74: 1 that the shallow planting produced 
the greater yield. This difference was undoubtedly due to the 
greater degree of seed-piece decay occurring in the deeper plantings. 

EXPERIMENTS OF 1929 

As the control eA"Periments of 1928 had indicated clearly that 
suberization of cut seed potatoes before planting offered the greatest 
possi~ilities as a means of preventing injury by seed-corn maggots, 
expenmental work of the 1929 season, and of the years that followed, 
was centered around tha.t control measure; and as it was demon
strated in 1928, as well as in previous seasons, that infestations are 
likely to occur only in soils containing decaying vegetation, the later 
experiments were conducted under a \ ..."ider variety of soil conditions. 
The tests were conducted on several farms each season and included 
the greater part of the commercial planting season of the areas 
involved. 

The control studies of 1929 consisted of five experiments on three 
farms in the vicinity of Oharleston. Oomparisons were made of seed 
planted freshly cut \..."ith that suberized in the previously described 
insulated and heated room and with seed suberized in the storage 
houses of the various growers before being planted. 

During 1929 tests were made of the use of small-sized seed potatoes 
as a means of preventing or reducing seed-corn mag~ot injury. The 
smaller tubers were either planted whole or were cut mto two or three 
pieces. It should be noted that these tests did not involve the 
planting of sml.l,ller sized seed pieces than those cut from larger tubers, 
but of pieces with less cut surface or not cut at all. 

The experiments of 1929 were composed of from one to si.'C, and in 
most cases four, replications of each type of treatment in field plots of 
two rows of plants each, the rows ranging in length in the different 
tests from 420 to 525 feet. The plots of most e:-""Perirnents wero 
approximately one-fifteenth of an acre in area. 

Maine-grown seed was used in all parts of experiments 1, 2, 3, 
4A, 4B, and 5. New Jersey seed was used in experiments 40 and 4D. 

Seed-corn. maggot infestations developed in two of the five experi
ments conducted during the 1929 season. Those e:\llerirnents hlwing 
infestations were in soils containing large quantities of partly decayed 
spinach and cabbage plants of previous crops, whereas there were no 
infestations in the soils comparatively free of decaying vegetation. 
Data of t·he experiments of 1929 are given in table 3. It is evident 



'fAIII'}'] 3.-Summary of cia/a of experiments 1-5, i"llclusiue, in seed-corn magaot control, in which potalo 8eed1Jieccs lJ/anhd while freshly cut were t:-.:l 
compared with those suberized before bC'ing 1)/anled, Charleston, S. C., 1929 0 

..-----~--- ~--- --"....- ----.. 

f-3Ylelu per ncre of t:jBwrugu conditions .I'lunt stnnd :-[lIggo11nfostlltion I. Yl~ld per ncro of U. S. No. I tubers I other grntles 
.. _.- -- - o . 111ltCI'll· 

".-~ 

gxpl'rilHcnL Nn. ~(}UtioliS .\\e:lll M~(lfI ~'~OS;J1;,r~~I~",: f-=:~-I' -s:be:--l ~':):I~-,SJJ;)~:-I~;.:~:' ----.. Hl'reshly Suber140l'U Dnra·r telll humld cnt I IWII I Cllt lzoil cut lzod llllror· I Odus cut Izetl o
liull' pel'lllIOn ! it)" seed S\H!lI I SlllI I Sccd sOUlI seod oncu ' seed seedLllre ~ ,

- --~ -"-'- ....
i 

"1-' tti 
..\rumba UN, }..Jerrell' Pt~(('e"t Percenl PerceutD"v·'J.I I Percent --;;:';:;:'~l~~;;I~J/tslieiS"----1 BUS/leis 1--;;;:;;;;:

I.. 51. II S:I.tl 01). ,I 0:).1 o o 3(JI.O 282.8 -lS.~ 6:1 37.5 30.9 
.1 e 55.1 o~ ~ !lll,·j US. 4 o I) 276.7 205.7 -lI.() 8:1 45.1 44.1 ~ a [j 1 C II [Il. !J 8:1.0 p) t':j 

.. 5\ {! 1 
c __ • 

1\11 .. us:7 ... i5~ {) 
-III I· () ~a b:t'l 1l1.0 tli,5 73.0 I~.O 121. 7 l:ll.7 W.1i (I) 58.0 38.9 
-It' ~ t f' ~a :m,l) S:!. r, lIS. 7 II!I.!) ·!!I.a I) luU, ~ 152.~ -7.1l 37.2 20.3 

-IA .. a i (1 2:1 5\). U 82. !i t)O.ii 1Il.:! () -ii5:·i· lal. a 12;1 01.7 ------57:5 tj 
~ 

-Ill' I j C :!:, fitl, U 8~, fi liS. ·1 \10.11 1.:1 I!)O.O '1:1.·1 :12.3 24.0~~. ! 2:11. " "'IiI\ :!: (! !!:i fiH.H b:t5 tJ!~~ ~ 1l7, ·1 (.1•• 1 1.:1 J7·1.1 4.H 02.-1 45.7 
nn ~. II ~a (1,\.7 UH.7 ti7. ii 1\1l.0 !!.I) m.1l 11;:1.11 • 11.1l 40.5 4:1.7 Q 

i-'101l·:I·1,I and 51 7 ., II: I " 

-j 
• 0 slgnillos sluretl uudor PlUlly """trollod IOlllpemtnre contlitlons In SI'IlCilllly conslructe() lind hUll ted roolll; II, In growers' slor:lgo 1'001115, 
• Minus (-) sign denotos loss yield frolll suberized tubors. VI 
, .Ex)lerlment abandonod nrter most of seed docayed In wet sofl. 
• Odds not calculated In case of Indlviduul experiments eomposed of less than 3 roplications. l:;j 
I Seed listed In this experiment under "Suberized seed" were sllUlII·sizod uncllt seed, IIn(l the single infestation of such sced occurred in n bruised portion. 'l'hos~ listed under t:::I 

(roshly cut sood were cut from smuller-sl1.od tubers thlln llsed in parts ,\ "ud JI of exporlmont .J. I'd 
• 'l'hoso parts lluvlng an. InfcstMion. t"=l 
~:xporllllonts 4 :uul r.: MeBn dltTcrenco In maRRoL illfcstlltion bctwc'ln rreshl~' cut lind sUberizeu 50e,I=-58.0 pen'cnt, 71=11, t=H.i8, odtls=9,OOO: I. oExpcrlnltlnts 1-6, Inc/usil'e: Mtl(\11 tfitrerllllco III ~'Ields (U. S. NCI. I) IlOtW()OIl freshly cut lind suberized scml= -·1.3 bushels pcr nero, 11=)8, t= .805, 011115=4: 1. "1 

::
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~ 
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that seed suberization in advance of planting reduced the seed-corn 

maggot infestation to a highly significant degree, as had been true 

during the previous season, and that grower's storage afforded satis

factory conditions for the hea1ing process. Differences in yie1d of 

U. S. No.1 tubers produced by freshly cut and by suberized seed 

plnntings in 1929 were not significant. Based on the single com

parisons, provided in e:\.-periments 4A, 4B, 40, and 4D and not allow

ing for analysis of data, seed pieces cut from smaller sized tubers did 

not show an appreciable decrease in infestation over that of pieces 

cut from larger tubers. The infestation of tubers planted uncut. 

however, was much less than that of cut tubers, and there was a 

marked increase in the yield from the uncut seed (experiment 4D). 

Although the planting of small, uncut tubers instead of cut seed 

pieces proved an effective means of practically eliminating seed-com 

maggot injury, and although the yield from such plantings "as de

cide(liy higher than that of cut seed in the one experiment in which 

the uncut seed was used, it is doubtful whether such a control measme 

would prove practical. The supply of small tubers is limited, anel 

their use in the propagation of potatoes might react unfavorably from 

u. genetical standpoint. 

EXl'ERI;\tEl'iTS OF 19:10 

As seed suberiztltion before planting had continued to giw such 

satisfactory results in the 1929 season, and appeared to be within the 

limits of practical use, the process was given further tests in 1930. 

The control work of that season consisted of comparisons of seed 

planted freshly cut with that suberized under partly controlled telll

perature and humidity conditions and that suberized in the grower~' 

storage houses. The length of the suberization period was ,aried. 

ranging in the different tests from 7 to 20 days. There were nine 

experimental plantings, located on five difi'el'ent farms in the vicinit:v 

of Charleston. These plantings were made on the various types of 

soil used for potato production in the district, but the majority wer(' 

on soils containing decaying vegetation, as pust experience llud shown 

that maggot infestations 'were most likely to occur in such soils. 

Each seed treatment wus replicated at least four times in eaeh of the 

nine experiments. The treatment plots consisted of from one to two 

the rows being 23{ feet wide and ranging in length in the clifferentrows1

experiments from 100 to 300 feet. The plunting period was from 
All seed was cut from ;\laine-grown stock.February 14 to :March 4.

Seed-corn maggot infestations developed in all the nine experiment;>. 

of the 1930 season. The infestations were generally much lighter 

than those of the previous season, evidently as a res11lt of weather 

conditions that were more favorable for healing in the soil of those 

seed pieces that "tere planted :immediately after being cut. Condi

tions during 1930 also were favorable for rapid sprouting of the seed 

pieces. The maggot lnfpstations were most severe in those seven 

plantings made in soils containing decaying cabbage or spinach plants, 

and were lightest in experiments 1 and 6, which were located in soils 

comparatively free of decaying vegetation.
Seed-piece suberization in advance of the planting afforded excel

lent protection against seed-corn maggot injury in the 1930 experi

ments. Differences between the infestation of suberized seed and 

that of seed planted freshly cut were highly significant. Seed healed 



TABLE 'l.--SU1flmarli oj data oj (';lJperiments 1-9, inclusive, in seed·corn maggot control, in which potato seed piece8 planted while freshly cut t-.:) 
were compared with those suberized before bcin(J planted, Charles/on, S. C., 1980 t-.:) 

----------.. ··~-----I ..~t::~~O~(~~~'S.. l~:nggot Infestutlon LYIOIU pcracrooflJ. s. ~~~'.J_~~lge~~r:d~~ of__ ..:I~- PI:~~~d b.1 
]~xperllllent No. HopJlcll. f I I I I, ,.


tions 1I1cun 
Loca MOBnDurn· tem· I MOBn 11I'rashly !Sllb~rl~O<l Freshly ISuherlzeu!l'rcshIY ISuberlZo(l ~ Freshly ISUberized 

ture cucc f 
tion I tlon pora· humidity ellt seed sIled eu t seed 500<1 ellt seed 500<1 <llIIer· Od<ls cut seed seod 

J----l-___l ___I___' ____!....-----I___~I____:____,____I____,____,____,____, ____ ~ 
NUII/I,u DIIVs o F. IPercenl Percelll .~" CUll Pactlll l'acrnl Bu.,hels BUlhel. Bushel. BUlhei.I............ " ...... . ·1 o 14 Bu"hel.,
66.6 82.2 90.0 (/0. 1 4.0 0 JlO. 2 149.82A............ ....... .. { o 12 aO.6 53:1 122.4 88.1
55.4 85.0 OS. 8 OU.l 20.0 .1.3 121. 8 12l.-l
2D ....... _.... ,. .... ~ ......... _...... .., J {} 12 -.4 1:1 57.2 59.4
50.7 ______.___ 98.8 98.1 21.3 0 127.2 103.03...... _......._........ . .{ -24.2 22:1 50.2 47.9
c 18 
 56.2 8.1.1 90.1 99.0 8.0 0 IH.8 128.44..\.. ................. _.. . 4 13.6 28:1 68.2 52.8
c 12 
 55.4 85.0 00.8 00.1 16.0 2.7 116.6 122.34ll................ _,,,_, 4 5.7 3:1 83.fi 86.2
a 12 
 W.7 ......_... 09.6 00.3 4.0 L 3 118. i 102.9 
 -15.2 6:1 ~5........................ . 76.3 96.8
4 c 12 55. 4 85.9 97. 5 gO. 0 14,7 0 84.9 101. 2 Ill. a lI5:1
6..................... .. 4 o 7 7"1.2 77.0
56.4 86.1 90.5 09,3 2.7 () 103.2 115.0 ...."12.7GB..................... . ·1 a 7 8:1 50.6 52.4
50.1 ._ ..,. __ .. 00.6 00.8 0 I) 112.0 111.5 .....60.........._..........._ 4 -1.4 1:1 52.9 48.8
c 20 ro.2 83.2 09.6 00.6 0 () 110.0 105.2 -4.8 1:1 51.0 ~<:lOD.................... 4 {} 52.1
20 51.1 . ___ ._.. 09. 3 fl!1..~ 0 0 101.6 112.87A.................. 11.2 70:1 51.9 54 . .3
c 7 
 ro.4 86.1 98.7 fI!l.O 4.0 2,6 192.8 100.1 3.3 1:17R................... . 11 o 40.4 41. 2
7 50.1 __ ... ___.. 98.0 99.0 10.6 0 200.5 206.5 ~ 

70................... . 4 6.0 4:1 34.6 41.0
c !!O
7D............ _....... "." ro. 2/ 83. 2 00.6 99. 1 O. 7 0 194.1 100. 9 I 5.2 4:1 H.5 34.9
8__________ .. ~ __ "____ ,. ·1 o !!O 51. I ......_ __ 90. I 100.0 0.3 1. 3 176.8 190.6 ?'l

4 c 13.8 3:1 34.7 38.8
9.___ ••__ •____..__ ... ,,_. II 5.7. (/ sn 7 97. 2 98.8 18. 0 2. 0 fI!l. 7 105. 9 6.2
5 4:1 48.2 W.5c 18
I I 57.7 81.5 80.61 91.8 28.8 2.4 fiO,7 78.1 8.·j 4:1 29.fi 29.6 lil
--------.----- ...__ . 

I See footnoto I, tllhle 3. ~ 
: Minus (-) sign denotes less yloldfrom suberIzed soed. 

ExperIments with Infestation: MClin dlfIer~nCflln maggot lnl"~tlltlon h~tween freshly cut nnd suberized seed h -12.0 percent, /I=43,1-6.~29, odds = 9,1lfI!l:1. I:tj 
o 

Elperlmcnts 1-0, InclusIve: lIfean dllTcC/lnoo In yields (U. S. No. I) between freshly cut nnd suberized seed = 5.2 bushels per nerc, 11=68, 1-2.101, odds = 55:!. 

i
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in the specially constructed, insulated room und in the storage houses 
of the various growers was practically freo of maggot feeding, as indi
cated in table 4. Only those suberized seed pieces that failed to heal 
properly or those that were decuyed showed an infestation. The 
7-day suberization period was apparently sufficient to protect the seed 
from maggot injury. The yield of U. S. No.1 tubers produced by 
suberized seed was significantly greater than that from seed planted 
freshly cut. Plant stands during 1930 evidentl~y were not afl'ected by 
the relatively light maggot infestations. All yields were greatly re
duced by the severe drought that extended over the greater pSl,rt of 
the growing season. 

EXl'ERIM ENTS OF 1931 

The experiments of the 1931 season involved the further testing of 
seed suberization before planting as a means of preventing injury by 
the seed-corn maggot. The experimental work was in Purnlico 
County. at Chadbourn, and near Charleston. l'he tests in the 
)forth Carolina districts consisted of the comparison of seed planted 
freshly cut with that suberized under a frame covered by moistened 
bags in a well constructed, insulated, sweetpotato-curing house of a 
local grower at Cash Corner, N. C. The work at Charleston involved 
the supervision of, find keeping records of, attempts of two local 
growers to suberize part of their seed potatoes before planting, and 
the comparison of these with adjoining plantings of freshly cut seed. 
Each treatment was replicated from two to five times in the eight 
)forth Carolina experiments, and one and four times, respectively, in 
the two South Carolina tests. The treatment plots in North Carolina 
were composed of from one to two TOWS ench, the rows being 3X feet 
wide and ranging in length from 120 to 263 feet in the various ex
periments; those of the South Cllrolinn tests WCI'O composed of from 
one to six rows, 2~: to 3 feet wide and 80 to 510 feet long. The seed 
of the Charleston experiments wns ClIt nnd pinnted by the growers. 
The suberizntion period ranged from 6 to 41 days and the planting 
period from l!'ebruary 5 to April 2. ~fnine-grown seed was used in 
experimrnts 8 find 10, and in part of 5 and 9; Prince Edward Island
grown seed was used in all the other tests. Experiments 1 and 2 
were conducted at Charleston, 3 to 9, inclusive, in Pamlico County, 
and Xo. 10 at Chadbourn. 

Infestations of seed pieces by the seed-corn maggot occurred in 
both experiments in the vicinity of Charleston and in four of the 
Xorth Oarolina experiments. '1'he soils of the four North Carolina 
tests that had no infestation were relatively free of decaying vegeta
tion. Iniestations were most severe at Ohadbourn nnd were com
paratively light in the other North Carolinn experiments. Suberized 
seed was practically free of maggot injury in all tests, the differences 
in infestation of suberized ancl of freshly cut secd being highly 
significant. The yield uf U. S. No.1 tubers wns highly significantly 
grea.ter in the case of the suberized seed plantings. The growers at 
Charleston evidently were able to suberize their potato seed pieces 
sufliciently to preyent entirely seed-corn maggot injury. Data ob
tained from the various experiments of the 1931 season are given in 
table 5. 



TAflL!1 5.-~·.s(lll/,l/tar!l of daLa 0/ ('.ffll'riIWIt/,) in s('crl-CO/'li 'I/UC(f!lot conirol ifl.1dticlt Imillto II('('rl pieces IJl(/l/.tcd ,while fl'c.~hly cul wcrc compared with l\:) 
lho8C suberized be/ore bdn!f plallled, e.'Cpl'rllllcllis J -.2, Clwr/c,)/on, 8. C., r~;pr:n:llwlIls 3-0, Pa'llllico Connly, N. C., and experiment 10, fP..Clllldboltrll, iV. 0., 193£ 

.---------------- 
~ 

HlOtllgo conditions -'I Plnnl ~tund J 1IfnggOllnfesllltton! Yield ~):tl\~r:·:;~~~. No. llubors J Y~U:o';e:t~d~~ of o 
/l1

llopJl· --- _..-- -- ... - -"-~"-'----'-"-'-"-- -- -....._- '1 "--~----,mXIl~riJ1l0Ht No. ~ c.H.ilm$ ..... 
1 (lCI", PII\,\' Melin b'roshly Subor- lI{enn J Freshly S!lbcr~~~::~I I! II~roShIY I S!,b"r. I'r~sltly I SlIh,I\r. o 
:. " II' ,. hUlllld-! CII~ 11.0<1 Cllt Izell Cllt lzed dllror- Ouds cut lzed ~ 

_____I_, __~ ~:~_t~~_ 1!.~I'r~· ~~y _ ,_~e~~1 50011._. __s.O:'~ __~O:~_l_::" ~o~~ ____ ~~ 
~ 
cj 

XI/llliler J)IIVS 0/.'. ]'(rCC1,t Pacelli Pen'clil Pacelli Pen'cIII ill/slid., Busllel., BUS/leis BushelS Bushels 
I (l 0' 53.1 • - !I\). [) un. a a,1. Ii 0 !ltiG.8 2tiO.2 0.4 ____ 15. D 12.7 ~ 

a ~ n IO' 1i4. , I - 011. 2 WI. Ii 4. 0 () :105.8 :lM.1i 48.8 287: 1 !!~. 1 20.4 t:d ~ 

.\ (1 \0 [,2.(; RS.2 92.1 87.7 0 0 15-1.5 157.8 3.3 3:1 30.0 30.2 Y'1::: ......\ n 15 52.-1 SIJ.U !IS. a 93.:1 0 0 !G5.; luI. 5 -4.2 3:1 35.5 33.0 ~ -.~ ~~- ~ .\ U 28 51.2 87.1 !lS.S 117.2 0.0 0 171.7 WI.7 14.0 4:1 :18.4 39.5 

.\ (1 Hi 52. '1 SU. R 98. 7 !IS. II () () 200. ,I 204. S -4.6 2: 1 20. 4 22.0 .., 
:\ (1 15 52.·l SI).n flU.r. flO.!! 0.0 f) :171.3 370.1 -1.2 1:1 22.8 19.0 f-'r::~:"" 2 (1 G 5:1.1 111.~ !lti.\I OSA 0 0 3:10.2 :Hli.3 Hi. 1 5:1 15.6 20.1 ~·1 a f n 2S ·10.'\ 811. U !lU.7 !l7.7 2,0 0 252.4 276.3 23. \l 12: I 18.4 21.01O~ ---.-.- I ·1 I (I '22 50.(\ 110.2 !l7.5 \16.8 ·IS.O Soil! 82.0 I 89.U 7.0 O.UIIO:I 29.0 20.S s 

1 Sl'~ rootllote I, IlIbll! 3. 

I Minus (-) slgllliellotos less yiolll from SUberized seed. V1 

I Dafly menlls of outsitlc air, recorded hy 1\'l'uU"'r Illlrl'U1I of Ihe U. S. Department of Agriculture. 
 t:1I No records kept, but potatoos Stored ur)(l~r high (8010 Ull Il<'rt'()/Il) hUlllhmy conditions. l>1• Kept undl'T Jlormal storugO conditions for 19 lIIoro dnys h\'foro heing planter!. tv 
Blporlment~ wtth lin Inrestatlon: lIll1l1n <Ii1Yl'r"'I~'\ Inll1!1~g()t inr"stlltinn ltl'twI'l'n rn'$hl~' (·UI·IIIHI slIberi"od scctl=-16.48 percenl, "=24, t=4.62:1, otlds=9,ml!l:l. t-' 

R'JlerlIllClll,~ 1-10, lnclllsh-o: M!'itll dilf(·t(·II('l'lll yl!'lds (P. S. No. I) Vl'tWIII'" fr!!silly <'lit llnd sllhl'rlzed sccd=lO.9 bushels por >lere, "=32,1=2.05~, odils=214;I. o 
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EXPERIMENTS OF 1932 

As the experimental work previous to 1932 had shown that injur.Y 
to potato seed pieces could be prevented to a large extent hy suberi
zation of the seed before their planting, and as several growers of the 
Oharleston district had expressed the desire to give the method an 
accurately weighted test on their farms, it appeared advisable to 
observe the efl'orts of these growers in order that the practicability 
of seed suberization as a control method might be further e,;tablished. 
In connection with other studies then tmder way at the laboratory, 
observations were made of all stages of the seed-suberization attempts 
of two growers of Oharleston Oounty. These growers were given the 
necessary information, their operations were observed, and repre
senta.tive sil/nples of the suberized seed of each fll,rm were planted 
in It designated location by eaeh grower and in such a manner as to 
:dlow a comparison wiLli seed planted freshly eut. One planting of 
each treatment WllS made on each rn,rm, the plots c01lsisting of two 
rows, 150 yards long on one ftum and 143 yards long on the other 
farm, the rows being 3 feet wide in each case. The suberized seed of 
each farm was held in storage about 10 days after being cut and 
before being planted. 

On one of the farms no seed-corn maggot infestation developed, 
On the other farm a comparatively light infestation occurred, 16 
percent of the freshly cut seed and none vf the suberized seed shm'ving 
injury. Evidently the damage was not sufficiently severe to affect 
the plant stand or the yield. The plot planted with freshly cut seed 
showed a plant stand of 97.2 percent and produced 102.5 bushels of 
U. S. No.1 and 36.4 bushels of No.2 tubers per acre; the plot planted 
,'rith suberized seed had a 97.9-percent stand and produced 100.5 
bushels of No. 1 and 35.8 bushels of No.2 tubers per acre. The 
decrease in ~Y'ield of the suberized seed may have been due to the fact 
that germination of this seed was slightly delayed as compared to 
that of the freshly cut seed and that the potatoes in the experiment 
were harvested before the plants were mature, in accordance with the 
usual commercial practice. 

Observations of the 1932 setlson would indicate that potato-seed
piece suberization in ad,ance of planting may be practiced with 
satisfactory results in the storage houses of the average grower of the 
South Atlantic States. Evidently there is suflicient fonllatioll of 
wound periderm over the cut surfaces of the seed pieces stored under 
high hmnidity at the temperatures of 50° to 55° F. nonnall.r existing 
late in January, February, and e:l1'ly in .March to protect the seed 
pieces from the seed-corn maggot. It was demonstrated that 
adequate humidity could be maintained by keeping the cut seed under 
a canopy of moist bags and by wetting the floor of the storage room. 

EXPERIME!'ITS OF 1933 

The headquarters of the Oharleston field laboratory of the Bureau 
of Entomology was moved during the summer of 1932 from a private 
farm to the newly establisued South Oarolina Truck Experiment 
Station. As the facilities of the new location afforded an opportunity 
to conduct field tests under conditions wherein all farm opm-ations 
could be controlled, it was thought advisable to extend the seed
suberization tests another season. Particularly was it desired to 

17i868°-4(}--4 
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determine whether the seed would heal under the existing temper
atures of another season, and to give the treatment further tests 
under conditions that indicated probable development of a severe 
seed-corn maggot infestation. 

The seed potatoes, Maine-grown certified Irish Cob hiers, were all 
treated on February 6 with formaldehyde, 1 pint to 15 gallons of cold 
water, for a period of 2 hours. After the seed had dried thoroughly 
following the disinfection, one-half the quantity of potatoes was cut 
on February 6 into blocky seed pieces and stored along with the uncut 
seed in ventilated bushel baskeLs placed on the cement floor of a 6
by 10- by 8-foot room in the basement of tile experiment station 
office and laboratory building. The cut seed was pOUl'eei, at the end 
of 24 and 48 hours from the time of cutting, from one container to 
iLUothet' to pl'event, t,lle cut surfaces of Ute seed pieces from sticking 
together. A light wooden frame was eonstl'ucted to fit over the 
entire lot of seed, whole and cut. This frame was covered with the 
bags in which the seed !tn.t! been shipped, it 12-inch spn.ce being allowed 
between the frame and the seed. These bags were given the formal
dehyde disinfection at the outset and kept moist during the storage 
period by being daily immersed in water and the excess of water 
wrung out by hand. No artificial heat was used in the storage room. 
After 2 weeks of this storage the seed was moved to the well ventilated 
portion of the basement and allowed to dry for 3 days until the date 
of planting. The remaining half of the lot of potatoes was cut into 
seed pieces on the day of planting. 

Each of the two seed treatments was replicated four times in plots 
consisting of two rows of plants, each row being 480 feet long and 33 
inches wide. Thus each seed treatment was tested on individual 
plots 2,640 square feet in size and on a total area of about one-fourth 
acre. The plants were spaced 12 inches apart. 

The experimental plot was planted in a Norfolk fine sandy loam 
soil containing a large quantity of partly decayed cabbage plants of 
the winter crop. The potatoes were planted February 23 and har
vested May 22-25, one replication being dug each day. 

An examination of 25 seed pieces of each type of seed on March 15 
indicated that 72 percent of the seed pieces that had been planted 
freshly cut were, or had been, infested with the seed-corn maggot. 
None of the suberized seed showed signs of injury by the insect. 
The examination was made shortly after the peak of larval abundance 
and when most of the liLrvae were pupating. The insect injury appar
ently was not serious enough to affect the stand of plants but did 
significantly affect the yield. The odds were 102: 1 that areas planted 
with suberized seed produced 19.5 bushels of U. S. No.1 tubers per 
acre, or 23.4 percent, more than did areas planted with freshly cut seed. 
Germination records showed that plants from the suberized seed were 
somewhat later reaching the soil surface than the sprouts of seed 
pieces planted freshly cut. As tlus delay evidently did not result in a 
reduced yield, under the conditions of the experiment, it might prove 
of advantage in instances of late frost, which often seriously injures 
the early potato crop of the South Atlantic States. 

Data obtainec1 from the 1933 experiment are summarized in table 6. 

J 
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TABLE G.-Summary of data of experiment in seed-corn maggot control in which 
potato seed pieces planted while freshly cut were compared with those that were 
suberized before being planted, Charleston, S. C., 1933 

Yield per ncre oC U. s. No.1Storage conditions tubers:Mag· Yield perRep- gotPlant nero of
Seed t rcntment lire· shmd inCes·I 1<Ioon Menn IvIean No.2lions tn· YieldLocn·· Durn· tem· 1m· dif· tubersUon per t Oddstion' tion pera· mid· Cer·l1ereture it,y ence 

-~--

-rlo. Days OF. Pd, Pet. Prt. BIt. Bu. nn. 
Fr!'shly cut .•••.• .\ n 1-1 50. t 93.9 98.5 72.0 S3.:I ~ * .. - ..,. -- :\9.S~ 

l:iuIJcri1.elL...... -I n 14 56.1 93.9 98.7 0 102.8 w.n 4. li55 10'2:1 as. 7 

._. ... "--" - .. .'-,H,·,· Coot note I, Iablo :I. 

GENEHAI. DiSCUSSION 010' HESUI:I'S (/10' CON'I·ltO.. STlJDIES 

A summary of the dntn of the suberizntion experiments which werc 
presented in tables 1 and 3 to 6, inclusive, is given in table 7. 

It will be noted that for the general smmnary the experiments of 
the various years were divided into the following ~roups: (1) Those 
having maggot infestations; (2) those that had no mfestations; (3) n. 
combination of (1) anrl (2); (4) those having an infestation find for 
which the seed was suberized under partly controlled tempern.tures; 
(5) those having an infestation and for which the seed was suberized 
in storage houses of the growers at existing temperatures; (6) those 
having no infestation and for which the seed was suberized under 
partly controlled temperatures; and (7) those having no infestation 
and for which the seed was suberized at existing temperatures in the 
storage houses of growers. 

In all there were 136 comparisons (treatment replications) of potato 
seed pieces suberized in advance of planting and of seed pieces planted 
while freshly cut. Seed-corn maggot infestatioIls developed in 100 
of these comparisons. Of the 100 tests, 48 were of seed suberized 
under partly controlled temperatures and 52 were of seed suberized 
at existing temperatures. 

The time during which the seed was held after being cut and before 
being planted ranged from 6 to 28 days, with the exception of one lot 
that was kept under high humidity for 22 days and under normal 
conditions for an additional 19 days before being planted. 

:Nlean temperatures ranged from 48.2° to 59.9° F. during the periods 
of suberization of the various lots of seed, ranging from 48.2° to 56.1 ° 
when the seed was held under existing temperatures and from 54.9° 
to 59.9° when the seed was stored under partly controlled temperatures. 

The mean .relative humidity during the period of seed-piece suheri7.a
tion ranged from 82.2 to 93.9 percent. As it proved more diflicult; 
to maintain a high humidity when artificial heat was used in the place 
of storage, the mean relative humidity prevailing during the suberi7.l1
tion of seed at partly controlled temperature fluctuated between 82.2 
and 86.1 percent, whereas the mean humidity ranged from 87.1 to 93.9 
percent when no artificial heat was used. 

http:suberi7.l1
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'l'ABLE 7.-Summary of data of all experiments in which freshly cut potato seed pieces were cO'lll1Jared with those suberized to protect them from 

seed-corn maggot injury, 1928 to 1931, inclusive, and 1933, Charleston, S. C., Pamlico County, N. C., and Chadbourn, N. C. 
~ 

8 
Orouplng ot experiments as to Repllca a 

Storage conditions :r.laggot Infestation Yield per acro 6 \:=j 

Seed treatment 

Loca


maggot Intestatlon tlonsl Mean ~Durn-, Mean tem
tion perature humiditytion I l'nnP'A range runge ~ 

Nu.ntber DaUB OF. Percent Percent ~ Percent BUilheia
(1) Wlth________________________ {:~~lie~ut-- - -----------"'--. 100 CllndO_ 7-28 48.2-69.9 82.2-03.0 98 98.3 ___ do. ___ _ ~ ..-..-.. --- --- ... -""--- ...------~-- ..---- -100 7-28 48. 2-59. 0 82.2-93.9 98 -19.3 9,999:1 98.0----------------..-- ___ do.___ _ 10.7 9,909:1(2) WIthout.________________ jFs\ashlIYcut.----------------- 36 6-20 50. 1-56.2 82.8-91.2 22 ..~do.__._ ----P- ... --- ----- .. _--- 9S.3 ----- ..:---- ------_...36 6-20 50. 1-56. 2 82.8-91. 2 22___do_____ - .. -------- ----_ ....--- 97.2 -3.2 6:1136 6-28 48. 2-59. 9 82.2-93. 9 120 

136 6-28 48.2-59.9 82.2-93.9 120 
(S) Combination ot 1 and 2~_~~_: :~bs~r:~~::~:::::::::::::::~ ___ do____ _ 98.3 .. ---- .. ---- .. _------ ~ 
(4) Wi h F sbl ------------------  -15.7 9, 999:1 97.8 7.0 6,284:148 C 7-23 55.4--50.9 82.2-86.7 41


49 C 7-23 55.4--59.0 82.2-86.7 41 ~
t -------- ---------. --____ s~~erlieaut.---- -- -----------. - .. -------- ---------- 97.9 .._- ...... ---- -------
(5) WI h lFreShl C --------------------- -21.3 9,999:1 98.1 9.6 6,284:1 

t ------..------------ ____ S b t dut------------------- 52 G 7-28 48.2-56. 1 87.1-03.9 57 ........ _.. _-- .. ---- .. - .. _-- 9S.6 
 .._-------- ---.----- ~52 G 7-28 48.2-56. 1 87.1-93.9 57 -17.96 Wltho . F~es~lzec -----.-.--.---------- 9,999:1 98.0 11.7 1,454:1 I-'( ) ut____________________ S b t ut. ________________ __ 
- FU ar zed ____________________ . 14 C 14--20 54.9-56.2 82.8-83.6 10 .. .. _------- 99.514 ---------- .._-------- -------- ~':>C 14-20 M. 9-56. 2 82.8-83.6 10 ---- .. ---- .. ------ .. --- 90.0 -11.8 29:17) Wlthout_ •• -___ •__________ .__ s~~:IY ~ut..-.--------------- 22 G( r ze _______________ •____ • 6-20 50.1-53.1 88.2-01.2 12 --------- .. .. _---- .. --- 97.512 ________________ • ___ ..--------- ----- ... -22 G 6-20 50. 1-53.1 88.2-91.2 90.1 2.2 4:1 ~ 

rnI Does not Include the 2replications ot experiment 1 orthe 1928 season cllmlnRted because ot errors during harvest, and the single replication composing experiment 4D c~ the 1929
season as this was not a true comparison of freshly cut and suberized seed. 

• See footnote I, table a. 
J Of 25 sood pJaces each. ~ 
• In favor ot suberiztld seed. 
• Weighted in accordance with tbe number ofrcpllcntlons. ~ 
6 U. S. No.1 tu'1ers. o 
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A total of 120 determinations of seed-corn maggot infestation were 
involved in the total of 136 field-plot replications of the 2 types of 
seed, and 98 such determinations in those 100 replications having an 
infestation. Thus there was appro}.imately 1 such determination for 
each replication. As each infestation determination involved the 
examination of 50 potato seed pieces, 25 of each type of seed, a total 
of 6,800 seed pieces were examined during the course of the suberization 
experiments. 

The statistical study of the infestation data indicated that during 
each of the five seasons, and during the entire period as a unit, the 
odds were above 9,999:1 t.hat suberized potato seed pieces had 
a smaller degree of seed-corn maggot infestation than did seed 
pieces planted while freshly cut. These highly significant differences 
existed in tbe case of seed suberized under partly controlled tempera
tures and in the case of seed suberized at existing temperatures. 
Mean differences existing between the infestations of suberized and 
of freshly cut seed were 19.3 percent in all those experiments having 
infestations, 15.7 percent in all experiments combined, 21.3 percent 
in t.he experiment.s planted with seed suberized under partly con
trolled tempemture, and 17.9 percent when the seed was suberized 
at existing temperatures. It should be noted that these figures do 
not represent differences between the peaks of infestation, but of 
the entire period of the seed-piece examinations, which in most 
cases were begun before the seed was attacked. 

In none of the 136 field comparisons did suberized seed pieces 
show a significantly greater infestation than those planted while 
freshly cut. The infestations that occurred in the suberized seed 
plantmgs were in every case confined to decaying seed pieces, to 
those that failed to heal, or to those that had been bruised in such a 
manner as to approximate the conditions of sets planted while freshly 
cut. 

When the data obtained from the several experiments of each 
year were grouped by years (tables 1 f1nd 3 to 6) it was found that 
significant increases in the yield of U. S. No.1 tubers resulted from 
the usc of suberized seed as compared wHh freshly cut seed in four 
out of the five sensons of study. In the other year (1929) there was 
no significant difference between such yields of the two types of se£'d. 
Apparently the infestations or the accompanying conditions of that 
season were such as not to affect the yield. Significant increases in 
U. S. No.1 tuber yield followed the usc of suberized seed in six incli
vidual experiments during the five seasons. The greatest significant 
increase was a mean difference of 30.6 bushels per acre in experiment 
1 of the 1930 season. In no single experiment or season did freshly 
cut seed give a significantly greater yield of U. S. No.1 tubers. 

When the yield data of all seaso'L1s were combined (table 7) and the 
experiments were grouped according to the presence or absence of 
seed-corn maggot infestations and according to where the seed was 
stored during the suberization process, it was found that in those 
100 comparisons ha'~ng an infestation there was a highly signif
icant increase of 9.6 bushels of U. S. No.1 tubers per acre following 
the use of seed suberized under partly controlled temperature, fl. 

highly significant increase of 11.7 bushels of such tubers per acre 
when the seed was suberized at existing temperatures in growers' 
storage houses, and a highly significant increase of 10.7 bushels per 
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acre when data of the two types of comparisons are combined. Suber
ized seed showed a highly significant increase of 7.0 bushels per acre 
of U. S. No.1 tubers when data of all experiments of all seasons were 
combined, regardless of whether or not seed-corn maggot infestations 
were present. There were no significant differences between the 
U. S. No.1 tuber yield of suberized and of freshly cut seed when 
data of those experiments having no infestation were combined. 
This was true regardless of whether the seed had been suberized 
under partly controlled temperature or under ('xisting temperature 
conditions. 

As it was demonstrated that suberized potato seed pieces had a 
significantly smaller se('d-corn maggot infestation than did seed 

A 

FIGURE 3.-Potato seed pieces with suberized eut surfaces: A, W'ount! periderm 
layer broken to show its nature; B, layer intact; G, seed piece cut to show 
appearance of a freshly cut tuber surface. 

pln.lltetl freshly cut., and that the tuber yield of U. a. No. 1 frolll 
suberized seed was sif,'11ificanUy gr{'ater than that from fI'eshly eut 
seed in the presence of infestations and was Jlot significantly different 
from that of fresbly cut seed when DO illfestations were I)I'(,S(,Tlt, it 
might be considered that it wns thereby established that the se('d
eorn maggot was dil'cctly associated with a reduction of 7.0 bushels 
of U. S. No.1 tubers per acre undcr aU conditions existing during 
the five seasons, and for a reduction of 10.7 bushds 1>('1" acre of slIch 
tubers when onl.Y those comparisons having nn infestation are con
sidered. 

As the comparisons of freshly cut seed with that suberized in the 
two types of stomgc were not always conducted under conditions 
that would result in fair storage compn,risons, any differences in 
maggot infestation and in yield following the use of the two types 
of storage should not be considered as indicating superiority of 
either type of storage. 

There was no appreciable difference ill the maggot infestation of 
seed suberized for 6 or 7 days and that held as long as 41 days before 
being planted. Although it is realized that the suberization process 



PREVENTION OF DAMAGE BY MAGGOTS TO POTATO SE~D 31 

probably was not complete at the end of the shorter storage periods, 
it would appear that the healing had advanced sufficiently to protect 
the cut surfaces of the seed pieces from the soil organisms that cause 
such surface lesions as induce maggot injury. 

Comparative stands of plants and the yield of tubers other than 
U. S. No.1 apparently were not greatly affected in the e:\.-perimentnl 
plantings by maggot injury or by suberization of the seed in advance 

.. of planting. It was not deemed advisable to make a statistical 
study of such data. 

leum
Infection of several lots of suberized seed with Fusarium coeru

15 
, and probably with other organisms, decrensed the plant 

stand and probably the yield to some extent. The infection evi

~t.' ~ i"l't 
~,i! 

i~~' 
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t 

FraURE 4..-Effectivcncss of subcrization in prevcnting seed-corn maggot injury 
to potato Bets: A, Suberized beforc being planted; B, planted freGhly cnt, with 
the resulting surface lesions; C, same as B, but with maggot injury. 

dently began in the siomge rooll1 ufter the seed was Cllt and before 
the suberization process was well under way, and probably WIlS a 
result of ineffective disinfection of t.he seed or the surroundings. 

Specimens of seed pieces that were suberi:r.ed before being planted 
for comparison in field plantings wiih seed planted freshly cut arc 
shown in figure 3. 

In figure 4 are shown three potato seed pieces which illustrate the 
effectiveness of suberization of the cut surfaces in preyenting seed
corn maggot injury. All three sets were planted at the same time 
and in adjoining rows. Set A was suberized before being planted, 
and sets Band 0 were planted while freshly cut. On set B may 
be seen the lesions that often appenf 011 the cut surfnces of seed 
pieces that are planted soon after being cut. These lesions were 
present on set 0, which was cut to reveal the seed-corn maggots and 
their injury. 

IS Identified by Freeman Weiss of tbe Bureau of Plant Industry. 
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CONTROL RECOMMENDATIONS I 

The recommendations that are offered herein for the prevention of 
injury by the seed-corn maggot to planted potato seed pieces by cutting 
the seed pieces 10 days or more in advance of planting are based on 
experiments conducted during sbl: seasons in the early-crop-producing 
districts of North Carolina and South Carolina and upon observations 
of practices of growers in those districts during an additional three 
seasons. It is possible that the control recommendations will be 
found applicable to potato-growing districts other than those of the 
South Atlantic Coastal Plain. 

Details that should be followed in order to obtain satisfactory 
healing of the cut surfaces of potato seed pieces have been described 
by Wright and others (30, p. 20). The most pertinent parts of the 
suggestions of those writers are as follows: 

Seed potatoes should be treated or disinfected to destroy surface-borne disease 
organisms, and should be dried before cuttin/!:o 

Cutting should be done with sharp thin-bladed knives to insure smooth cut 
surfaces. 

Cutting should not be done in full sunlight. 
The seed should be handled only in clean containers, preferably disinfected with 

the solution used to treat the potatoes, and stor!!d in a clean location where the 
walls and floors have been disinfected or fumigated. 

Cut seed may be stored in baskets, crates, or barrels. The contents should be ,. 
poured from one container to another after 24 hours and aGain after 48 hours, in 
order to break apart the pieces that stick together. 

The cut seed should be stored in a fairly airtight room with a temperature of 
about 60° F. A humidity of 85 to 90 percent should be maintained. This may 
be accomplished by wetting the floor or hanging up clean wet sacks around the 
waIls. An earth floor is desirable, as it is easily kept damp. 

Cut seed handled and kept under the above conditions may safely be held as 
long as 10 days before planting. If it is necessary to hold them longer than this 
the temperature should be lowered to about 40° F., in order to retard sprouting.

It is WE'll to remove the seed from the high humidity to an airy place 2 or 3 
days before planting, in order to allow the cut surfaces to dry out and toughen 
before handling. 

There are other important details that. should be taken into con
sideration in the suberizin~ of potato seed pieces in advance of planting 
and in the use of such seed in seed-com maggot control. 

Even though sced potatoes are disinfected before being cut, tho 
chemical used may cause injury to the cut surfaces later fiR !I. result of 
their coming in contact with the treated skin surfaces of ndjacent sced 
pieces in a container. Compotlllds containing mercury were found 
to be capable of causing lesions which served to increase seed-com 
maggot injury. Formaldehyde was the most sntisfactory of the 
disinfectants used. 

A canopy of moist, previously disinfected bags held on a frame over 
and around the seed potatoes during the suberization process is an 
effect.ive ndid li~l mbainbta.ining. high I . humi1dity . Tfhe bargs shouldtbe ~ 
remOlstene (al Y Y emg Cllppec III ane wrung fee 0 excess wa er, 
or by being sprinkled while in position on the frame. 

Suberized seed should be handled with care and bc planted by hand 
or with other than a picker type of planting machine in order to 
prevent breaking the newly formed protective covering of the cut 
surfaces. 

Suberization of potato seed pieces in advance of planting should 
be most beneficial when the crop is to be planted in soils containing 
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quantities of decaying vegetation, particularly that of such crops as 
cabbage, spinach, or beans, or when organic fertilizers are to be used 
and not promptly and thoroughly covered with soil. The seed-corn 
maggot is usually more abundant under such conditions. 

The cost of seed suberization shouI'd be only that of the labor of the 
extra handling during the healing period and that of the maintenance 
of a high humidity in the storage house. The actual expense would 
depend on the effiClency of and the prevailing costs of farm labor. 
As stated by Wright and others (30, p. 20), 

Many potato growers consider it of economic advantage to cut potatoes into 
seed pieces in advance of planting time because of the better distrib ution of labor 
that this practice affords. 

SUMMARY 

The seed-corn maggot (Hylemya cilicrura (Ron.d.)) is an insect that 
inhv.bits all arable portions of North America and many other parts of 
the world. If often causes severe damage to newly planted potato 
seed pieces, this damage occurring frequently to the early crop of 
sections of the South Atlantic Coastal Plain. The injury results from 
the feeding of the larvae of the insect. This feeding begins on the cu t 
surfaces of seed pieces and may extend throughout the set. Weakened 
plants or missing hills, with a consequent reduction in plant stand and 
in tuber yield, are results of the insect injury. 

Experiments designed to develop an effective and practical means 
of preventing damage by the insect to potato seed pieces were con
ducted by the Bureau of Entomology and Plant Quarantine, with the 
litter cooperation of the Bureau of Plant Industry, during the period 
from 1925 to 1933 in the vicinities of Charleston, S. C., and Bayboro 
and CbadbollTI1, N. C. All tests were made on what is known fiS the 
early potato crop. 

Seed-corn maggot injury to potato seed pieces was found to be most 
prevalent in soils containing q ull.ntities of decaying vegetation. 
Infestations occurred most frequently when potatoes were planted 
after the plo\ving under of the remains of such previous crops as 
cabbage, spinach, and beans. 

Preliminary control studies indicated that no chemical treatment 
of the seed pieces or of the surrounding soil would prove effective in 
preventing damage by the insect. All such treatments showed 
tendencies toward increasing seed-corn maggot damage, either by 
interfering with normal healing of the cut surfaces of the seed pieces 
or by causing lesions on these surfaces. The presence, on the cut 
surfaces of potato seed pieces, of lesions caused by such agencies as 
bacteria, fungi, or fertilizers was also found to induce seed-corn 
maggot injury. Coating of the seed pieces with finely ground sulfur, 
a common practice of growers in certain sections, seemed to offer 
great possibilities during the early studies, but did not give a significant 
reduction of seed-corn maggot infestation in more intensive tests. 

The most important outcome of the preliminary control studies 
were the observations that seed pieces WIth well-healed cut surfaces 
were notably free of seed-corn maggot injury. 

Healing of the cut surface of a potato tuber consists in (1) a chem
ical transforll1ation, known as suberization, in the cell walls of the 
cut surface whereby the cellulose is changed to, or infiltrated with, 
suberin, and (2) the formation, resulting from cell division, of a pro
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tective covering known as wound {Jeriderm, or IIscar tissue," under the 
suberized layer. Under favorable conditions this process will take 
place in the soil, but favorable conditions are not often present when 
the early crop is planted. 

Intensive tests were made during 5 seaSOllS at 3 locations to deter
mine the value as a control measure of suberization in advance of 
planting. Seed pieces that had been cut and held from G to 28 days 
under known temperature and humidity were compared in syste
matically paired field plots with seed planted while freshly cut-the 
usual pmctice. 'fhe secd ~lanted freshly cut was always of the same 
lot as the suberized seed wIth which it was compared, and was stored 
under the same conditions at all times. The field plots usually were 
composed of 2 plant rows, mlCl were planted with from 200 to 900 
seed pieces, spaced approximatC'ly 12 inches apart. Each experiment 
contained from 1 to 12 replications of the 2~types of seed, the usual 
number of replications being 4. From 1 to 10 experiments on a 
number of different farms were conducted during ench of 5 seasons. 
Results are based on comparati \ye seed-com maggot infestations of 
25 seed pieces of each treatment taken at random from each experi
ment each week during the period of insect activity, and upon the 
yield of U. S. Xo. 1 tubers on the entire field. plot. 

There wel'e 13G field-plot comparisons of suberized and of freshly 
cu t potato seed pieces. Seed-col'll maggot infestations developed in 
100 of th(>se compal'isons, 48 of the compm'isons where there were 
infC'stati()ns being of fl'eshly cut seed with that subf'rized under partly 
contI'oliP!l temperature conditions mHl 52 being of freshly cut seed 
cmnpared with that s1lberized in growers' stomge houses at, existing 
tempemtures. TheI'C were 3(; compnl'isons in which no infestation 
(ie\-eloped, evidently owing in most cnses to the "curci ty of decaying 
vegetation in the soils. 

Statisticu.l studies of the data of individual seasons indicated that 
the odds are above 9,999:1 that the seed pieces suberized in advance of 
planting had a smaller degree of seed-col'll muggot infestation during 
each of the five seasons that the statisti.cally analysed investigations 
were underway. These highly significant odds in favor of suberized 
seed also existed when infestation data of all five seasons were com
bined. Seed suberized under partly controlled temperature as well 
ns that suberized at existing temperatures had significantly less in
festation than that planted while freshly cut, the mean differences in 
infestation being 21.3 and 17.9 percent, respectively. Considering 
both types of storage together, the reduction in mnggot infestation 
with suberized seed was 19.3 percent in the case of those tests that 
developed infestations uud 15.7 percent when all experiments are 
considered, regardless of whether or not the insect was present. 
These infestation figures represent the percentage of the total number 
of examined seed pirces which either contained seed-com maggots 
or showrd evidence of their feeding.. As the determinations of infes
tation \\'ero begun in many cnses before the insect nppeflred, the 
figures rrpresent the average nnd not the penk of the infestntion. 

As indicated by it "tn.tistical study of tIl(} data. of individual seasons, 
signjficant increase:; (odds ranging from 55:1 to 214:1) in the yield 
of U. S. Ko. 1 tubers resulted from the usc of suberized seed during 
four of the five seasons of study. Yield differences during the other 
season were not significant. WIlen the data of all seasons were 
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~ 	 grouped together it was found that a highly significant difference 
(odds above 9,999:1) e:xisted between the yields from suberized seed 
and the yields from freshly cut seed in the grouping of those experi
ments in which a seed-corn maggot infestation developed. The mean 
difference was 10.7 bushels per acre of U. S. No.1 tubers in favor of 
suberized seed. Differences between the yield of suberized and of 
freshly cut seed were not found to be significant when the data of all 

~ experiments not having infestations were grouped togethet·. Con
sidering all experiments of all seasons as a whole, a llighly significant 
mean difrerence of 7.0 bushels per acre was found to exist in favor of 
suberized seed. In those experiments where there was a seed-com 
maggot infestation the incrense in yield of suberized seed o\'e1' th:lt. of 
freshly cut seed was highly significant regtmlless of whether the 
suberization took place under partly controlled temprrMmes in a 
well insulated room at apprm:imately 5:jO to 60° F. or in the fairly 
airtight storage houses of growers at existing mean tpmpern,ture:; of 
approximately 50° to 55°. In either case relative humidities above 
80 percent "were maintained. 

The association of seed-corn maggot infesta tion with a reduction 
in the yield of U. S. Xo. 1 tubers was established. Plnnt stands 111lcl 
the :rield ot other than U. S. No.1 tubers were npparently not grratly 
afi"ected by the infestations that occmred during the course of the 
investigations. 

Seed suberization before planting is recomnwnded as a mean:; of 
preyenting maggot injury to potato seed pieces when the crop i:; to be 
plnn ted under conditions thitt induce ftttllcks by the ill~cet. 

A method of obtaining sati!<factol'Y 811 bcri;r.lltion of pO!:l to-:,('('d 
pieecfl in ndvance of planting is clcs('I"ihed. The studies in<iicnJ('d that 
:seed-piece suberi;r.atiOll sufficient to protect tltr set:; against the s('t,(l
corn maggot CiUl be satisfactorily accomplished by gl"Owel'S in the 
coastnl area of the South Atlantic States by storing the cut-sred 
pieces for about 10 days in fairly airtight houses at normally exi:'ting 
temperatures, provided the seed and surwundings are thoruughly 
disinfected and a high humidity is maintained. 

If e)..-isting mean temperatures nre appro~:imately 50° to 55° F., the 
cost of the process should only be that of the extra handling of the 
seed and the maintenance of a relati\-ely high humidity. Actual 
expenses will depend upon efIiciency and preyailing costs of Inbol'. 
n might be considered an economic adnmtuge to cut seed potatoes 
in advance of planting time because of the better distribution of labor 
resulting therefrom. 
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