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U TTED .T TES DEPART.LIIENT OF AGRICULTURE, 

Dr. E. C. AucHTER, 

l ashington, D. 0., epteniber 15, 1944-

Agricultural Research Administrator. 
DEAR DR. AucHTER: I submit herewith a report of the work of the 

Bureau of Entomology and Plant Quarantine for the fi cal year ended 
June 30 1944:. 

Sincerely yours, 
P. N. A NA:r-..TD, Chief. 

RESEARCH WHICH HAS FOR rrs OBJECTIVE more stable agricul ural 
production was neYer more needed than it is today. A great 

part of the efforts of all the farmer on all available land can be 
frustrated by outbreaks of in ect pe ts if they occur at critical ime 
and places. No plans for victory in the war or for ub equent recon­
version in this country and recon truction abroad can be ucce ful if 
they do not take into account the possibility of epidemics of in ect­
borne disea es and large-scale losses in yield or quality of Towing 
crops or stored products re ulting from the attacks of destructive in­
sects. R esearch in the Bureau of Entomolog and Plant Quaran ine 
seeks to learn more about injurious insects-how to recognize th m 
their habits, and mea ures to control them at rea onable co t-and 
al o how to make better u e of beneficial in ec s. 

Some of the information thus acquired i utilized directly in the 
Bureau's program to suppress dangerou in ct and to pre, nt their 
pread. :Most of the re ults of re arch ar made a,ailable a rt: i 11. 

as po ible. :Many important contribution have been made ome 0£ 
which are being employed to prot ct the health and comfort f cfril 
and military population and ome to a i tin tabilizino· a ri ultural 
production bv reducing lo ..,e and maintainin · mor c n i tent yi 11 . 

:Mea ure for lou e control dev loped bv th Bure( u and r om­
mended to the Army and Na y were u ed to ·o cl purr o e in ta111 in 
out a t phu pidemic in apl Ital . 1 t inter a r r l l in 
a count carri d in periodical of nati nal cir ulati n. A a r ult 
of this experience a hi ·h official in the 1'\T ar D partn nt h , b t l 
that t phus fe er has no becom one of th a ie di a f m n 
to control. 

triking reduction in infe ta ion b th J at an b tl ar f 11 w-
<' ., ing the continu d distribution of the milk di a e of th . At 

D the reque t of the ,var D partm nt th di tribu i n lurin h pa 
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At Vincem1 , Ind. the repeat l e ning pra ing f apple tre 
with small quantitie of nicotine sulfat lu i n poi on d m, n of 
the moth and reduced the number of injurie b 42 p r nt. 

P ARLATORIA CHI E SIS CONTROLLABLE 

Laboratory and field t ts a St. Loui Mo. indi at l a ain that 
effectiv con1IDe1 ial control of the intr luc cale in c Parlatoria 
ohinensi (:Marl.) can b obtained with oil emul ion . An mul i n 
con aining 3 percent of a paraffin-ha oil, i h a i co it of 100 Say­
bolt econd or higher or 4 percent of a imilar naph h ne-b, -- oil 
should be appli d during the late-dormant or delayed-dormant p riod 
and an emulsion containing 2 percent of an 80- cond or high r par­
affin-ba e oil during the ummer at time when mo t of th cale 
pre ent are in the immature stages. 

A continuation of the survey to determine the distribution of thi 
scale in ect ha revealed for the first time a number of inf e tation in 
St. Loui Colmt . The outermo t infe tation wa about 5 mile from 
the St. Louis city limit . Several shipment of plant from infe tel 
propertie to other State were followed up without bringing to light 
any new infestations. 

ADVANCES IN CONTROL OF THE PLUM CURCULIO ON PEACH 

Two application of ground prays con isting of dichloro thyl 
ether or dichloroethy 1 formal at Fort Valley, Ga., proved a eff ctive 
against the plum curculio a the regular schedule of lead ar nate 
pray. 

An improved curculio-jarring heet which hold the curculio in a 
bag in the center developed at rhe Fort Valley laborator , cauah an 
average of 2.5 beetles per tree as compared with 1.3 beetle per ti·ee 
caugh+ with the old sheets. 

NEW INFORMATION ON ORIENTAL FRUIT MOTH PARASITES 

A big increase in the production of M acrocentrus ancylivon-ts Roh. 
the most important para .... ite of the oriental fruit moth, ha re ulte l 
from rearing the parasites on the potato tuber worm. U e of thi new 
ho t wa mad po ible by the di covery of the tuber worm n ar 
:Moore town, N. J. where it had not formerl been believed to be 
pre ent. This para ite wa found to over inter abundantl in tra"­
be1T leaf roller larvae infesting wild blackberrie and r lated 1 lant 
which occur in large number in the vicinity f pea h orchard in 
southern New Jer ey. Thi finding open up the po ibilit of ff i 
parasite colonization late in the ea on and in licate tha cao- br d­
ing of para ite on the trawber.r leaf roll r mi ht b m r u fnl 
with ome of the e newly found plant ho t than ith th ultiY, t l 
strawberry pre iou ly u ed. 

CULT RAL METHODS CO TROL SH KWORM O PE A 
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A ingle application of a spray cont, inin°· 1 po m 1 of DDT per 100 
gallon o-a,e compl te prot ction to the fruit and foliag throuo-hout 
the entir beetle feedina sea on of more than 6 e k . The I 1c y 1 t 
no -vi ible residue on the fruit or foliao-e and cau e 1 no injur ·h n 
u ed at a concentration of 1 poun 1 in 100 o-allon . 

DDT ha al o be n foun l e:ff ctive at er lo concentration 
again t the grubs of the J apane e ~e le in the 9il. In , n 1111b r of 
soil type DDT, wh n fre hly applied at rate of 5 to 27 poun l r 
acre, wa a ffective as lead ar enate at the rate of 500 poun 1 per 
acre. Studi in th greenhou e indicated that relatively la ~ge quan­
tities of DDT coul l be applied to the oil without detrimen al efl ct 
on certain crop but that other . such as beans spinach and toma­
toe . seem to be unfavorably affected with applications of 25 pounds 
of DDT per acr . 

PEAR PSYLLA SUPPRESSI01 CONTINUES 

Further progress has been made toward the suppres ion of the 
pear psylla in the Pacific Northwe t. The number of infested prop­
ertie found ha continued to decline, 140 being found in 19 3 a com­
pared with more than 1,200 in 1941. Only minor exten ion of the 
infe ted area have been brought to light. In the sprino· and early 
ummer of 19-!4 one light infe tation "\\as found in lm,er Yakima 

County and everal in Benton County, W a h. Three infe ta6on were 
also found in Umatilla County, Oreg., within a few miles of the 
W a hinoton State line. 

The ticky-board trap, mentioned in last year's report, is proving . 
a valuable aid in determining the di tribution of the pear p Ila. The 
board is about 6 by 10 inches, and is covered on both ide with a 
sticky tree-banding material. Yellow boards have captured more 
psyllas than any other color tested. The trap board ha,e rev a1ed 
light infestations not found by the mo t careful visual couting. One 
hundred thousand are being placed this summer at variou point in 
the Northwe t and el ewhere. Their use will give a much more com­
plete picture 0£ the infestation than has been possible thus far. 

The spray program continues to reduce the psylla infe ta6on. A 
special study 0£ the effects of the progran1 was made in Spokane 
County, where intensive spraying has been carried on ince 1940. 
I n 1943 praying was di continued in that county except on prop­
erties that had been found infe ted in 1942 or 1943. Thorouo-h 
scouting in the entire county re ulted in the finding of only 70 in­
fe ted propertie as compared with 8 9 in 1940 and 466 in 19-!1. 
Some praying was done in Briti h Columbia in 1943 and 19-!-! to 
protect the re ults obtained south of the bord r. In some ar a c -
operatino· growers a isted Teatly n1 the prorrram by apr lyino- mu l 
of the pra material them elves. 

The r moval of abandon cl pear tr e by th ,, a hin ton trtt D -
partment of Ag~iculture and the aru bino- and tr atm n f p ar 
reo-row h b. both agencies ha ,e liminat l many .... ca t r l 1 ro1 rt i 
from the pray proo-ram and in orne area th tim r qnir l f r l 

g.i. en cov ra h~ be n u b. at 1ea t _on -half. n i 1 n bl quan­
titie of ammonmm ulfamat are b mo· u l in h tr atm n •. f 

ro 1tincr stumps and re 1owth. 
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A..n exten fre outbreak of the pruce bud"orm in the central Rock 
:Mountain region hn killed or "eakened tremen lou quantitie of 
Douala fir alpine fir. "hite fir. blue pruce. Engelmann pru e. and 
pondero~a pine. )luch of the tjmber in thi area i f ,alue f r "a ter­
. hed protection an l recreational purpose . Pre,i lL attempt to n­
fr 1 thi in ec by pra,ing '\fith lead arsenate , r und amp T md 
and other peciaJ- u e area ha ,e been only partially ucce ..,ful. A 
erie of ..... pra. ing experiment conducted in the prin of 1 -1± in 

cooperation '\fith he X ati nal Park er,ice and the Fore t S r,ice 
indicate that ontrol can be obtained b~ the ap1 lication of DDT at 
the rate of 1 pound per 100 gallon of '\fater. 

~~ "ide pread outbreak of th bucl'\form ha been in progre..., .... in 
part of Ontario and Quebec for 0 ,eral year . The extreme lestruc­
tfrene of thi outbreak, together with the pr ._ ent ritical '"'h J.'ta · of 
pul p"ood. ha ca u ed timber "ner,.... in the X " England and Great 
Lake S tate to become ,ery much concerned about the p c: i1 ility of 
imilar lo ~e in the rnited S tat . Plan ha -e been m·1d f r an 

inten iYe tucl, fring i:-1ecial att ntion t l ,el l ment f r st­
management practic that "ill r luce the lik lihoo 1 of an outbre k 
or aid in th ~al a f inf eel timber. 

IlrPROVE~IE- -Ts I r AERI.AL APPLICATION OF INSECT! IDES 

The mo ... J im , nt de e ·11 w rk beincr o 
eration ith n · on ~I an 1 Bro" - · 
ha been th I ul r c h 
tl aerial appl , n f DDT. A 20-acr ~ 
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throughout the Lake States. The information gained from 3 years' 
study on permanent ample plot indicat that much of th damage 
by these insects can be prevented by good sil vicultural practice . 

CEREAL AND FORAGE INSECT I VESTIGATIONS 

DDT SHOWS PROMISE AGAINST VARIO US CEREAL INSECTS 

Preliminary experiments indicate DDT to be av ry promising in­
secticide for use against the European corn bor r, the white-fringed 
beetle attacking a variety of taple crops, the chinch bug as a I est 
of corn, the velvetbean caterpillar, grasshopp rs, the v tch bruchid, 
and insects attacking stored grains and packaged cereal products. 

PROGRESS IN DEVELOPMENT OF INSECT-RESISTANT STAPLE CROPS 

Intensive experiments to utilize varietal resistance to infe tation 
by insects attacking a number of staple crops are being continued in 
cooperation with Department and State experiment station agron­
omists, with promising results. 

Big Club 43, a variety of wheat being increased for release in 1944 
to California wheat growers, howed high resistance to the hessian 
fly in two localities. This variety is also resistant to stem rust, bunt, 
and root rot. Thirteen promising advanced hybrids were included 
in eight adaptability test nurseries in Kansas. In Indiana high re­
sistance to the hessian fly, mosaic, bunt, loose smut, leaf rust, and stem 
rust is being combined in advanced lines with good qua ity and yiel<l.. 
One of these fly-resistant hybrids outranked the standard varieties 
Fairfield and Trumbull in yield tests. Out of 201 varieties and hv­
brid selections tested in the greenhouse at the Beltsville Research 
Center, 16 show~d high resistance to the fly. 

In observations at Manhattan, Kans., 20 varieties of wheat and 9 of 
barley out of about 200 spring varieties of these crops tested were 
lightly infested by the chinch bug while other varieties were severely 
stunted. 

Corn varieties tested in Illinois showed two types of resistance to the 
earworm-reduction in damage to infested ears and inability of the 
larvae to become established. Eleven families and three individual 
lines of corn were rated as highly resistant. Among hundreds of 
lines examined in test plots in Missi sippi, several showed low infesta­
tion by the earworm and the rice weevil. L ength and tigh ness of 
husk apparently were not the only factors respon ible. 

Several alfalfa plants showing marked re istance to the pea aphid 
a serious pest of alfalfa, were selected from many thou ands of seed~ 
lings tested at Manhattan, Kans., and passed on to the plant breeder 
for use in developing aphid-resistant strains of agronomic worth. 
Experiments in cooperation with the California Ao-ricultural Experi­
ment ~tation i~dicated th~t a synthetic vari ty having hio·h r i tanc 
to ap_h1ds and increased vigor of gro th might r ult fr m t matic 
cros mg of two eparate aphid-r i tant familie . 

Progress has been made in me hod of s o-r O'atino- h Europ an 
corn borer and inten ifying the resi tanc of fi Id and s t corn 
to this insect, and in utilizing thi re i tance on , c mm r ial cale. 

616016--45--2 
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1 

the er 'a.__ 1 an l h ,l 

I' ad a 11 p or a 1 

when broaclleafed w placed · a 

ADDITIO TAL ,lOR IO CRICKET O TBREAK CE -TERS LOCATED 

In c m1ection with fiel 1 ecological tu li new center w I e locc t d 
, here ~I rmon cricket p r Lt during period of eneral carcitv i:x 
of them in ~..,. ,ada an l one in W ·omin . Th location of u h area 
and th control of thi..__ pe ... t ther in ma .. re ult in pr ., ntion of g n ral 
outbreak at comparafrv 1 · low co t. The tu lie indicat cl that hat h­
ing of cri ket in uch ar a i lela,ed b continu l cold mtil o late 
in the pring that there i. __ little likelihood the cricket will be kill d b 
adver" weather ub equent to hatchina. a they often are in localities 
in which climati condition are le fa,orable. 

1 E~1A TOD ES PARASITIC ON WHITE-FRINGED BEETLE 

.... .\..n inten fr inve .... tigation o:f certain nematodes kno-wn to be para-
itic on the white-fringed beetle~ a ...,eriou~ exotic pe .... t of .... taple crops 

in the Gulf States. ha hown the...,e nematodes to be common both 
in ide and out icle 'the infe ted area but apparently not a dominant 
factor in keeping do-wn the number of the beetle. 

I ~SECTS DIPORTA.rT FACTORS IN ALFALFA SEED PRODUCTIO r 

...-Uthough Lygu, pp. and other ucking bug.., that attack alL l:fo, 
eed and hay crop in Arizona and rtah were much le..,.., abun lant in 

19:13 than in the peak year 19-:1:1. their injury to the eed cror in Ari­
zona wa e ... timatecl to be o-ver :·500.no . Ob~en-ati n in that Sta e 
indicated that uitable cultural practice pro\idecl con idernble pro­
tection wh n applie l on indivi lual farm a well a.., throughout a 
community. A much a 90 percent of the alfalfa blo.., om of plant 
attacked by ucking bug mav fail to et ..,eel. Thi failur i apr c:1·­

ently due largely to th carci( T of the wild an l cl 111 tic bee nece~ .... ar 
to eff ct pollination. Stu lie are now in pr gr ..,..., in cooperati n wi h 
the l;tah ... ricultural Experiment tation on the 1tilization of be s 
to incr a e pollination. 

NEW DEVELOP~rn .. -Ts ~ co_ TTROL OF L ·sEcTs A.TTACKL "G STORED GRAL • A TD 
MILLED CEREALS 

ix organic compound ..,how cl c · · · · · · .. 
te a l t· te or the ..,tan la1 
which ar o limit cl hr 
includin 1 l i1 t. "-hite 
fat w i 1 tfre · in l r 
grain bo £ ing and I 
grain i nd ii ti1 in 1 

organic and inoraauic inc 
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In commercial-scale du ting of cane for control of first-g n~ration 
borers applications of er olite by airplane and ground qmpment 
were ~bout equally effective. Both gave a high de ree of cont~ol, 
which in some instances amounted to as much as 50 p re nt re uc ion 
in numbers of borers pre ent at har .esttime_. In gen~ral, natural 
cryolite gave as good results..as synthetic er ohte. D1lut10ns of these 
material gave poorer control t?an. the full-stren~th du ts. . 

The use of medium and heavily in:fe ted cane for seed resulted 1n 
estimated reductions in yield of 2.5 and 3.3 tons, re p cti ly, o:£ mill­
able cane per acre, as compared with planting of uninfe ted e d cane. 

WEST INDIAN SUGARCANE MITE SURVIVES ERADICATION EFFORT 

Although the eradication of the West Indian sugarcane mite at­
tempted in 1941 appeared la t year to have been succ s ful, he mite 
was found to be again well established in two locations at Canal 
Point, Fla. 

TRUCK CROP AND GARDEN INSECT INVESTIGATIONS 

The control of insects that attack vegetables or transmit diseases to 
these crops has assumed an increasingly important role in the wartime 
food-production program. In addition to increased commercial plant­
ings of such crops as beans, peas, potatoes, and tomatoes, the expansion 
of the Victory Garden campaign has created a further demand for 
information on insect control. Since some of the in ecticide , such. 
as pyrethrum and rotenone, are available only in limited quantities it 
has been necessary to hu band these supplies and to develop substi­
tute materials or other control methods. A special effort has been made 
to disseminate information regarding insect control through the timely 
publication of bulletins and mimeographed material, as well as 
through the radio and the press and by personal contacts of Depart­
ment workers with those interested in this information. 

Special emergency surveys of insects and control requirements have 
been conducted, in cooperation with State workers, industry, and 
other agencies, in an effort to insure the distribution o:f insecticides to 
localities or districts where they are most needed. 

ENCOURAGING RESULTS OBTAINED WITH NEW INSECTICIDES 

In cooperation with commercial and State agencies a large number 
of new materials and combinations or materials have been tested :for 
their insecticidal value. Among these materials the new synthetic­
organic chemical DDT was very effective, in preliminary field te ts,. 
against the following insects: Potato leafhopper, imported cabba ·e 
worm, cabbage looper, diamondback moth, cabbage webworm, pea 
aphid, Colorado potato beetle, flea beetles on potatoes, Lygus plant 
bugs, and the tomato fruitworm. Encourao-ing but not out tanding 
results were achieved with this material again t the following in e t 
Pea weevil, onion thri ps, gladiolus thrips, bean leaf beetl stink bu 
of vatious species, and the b et leafhopper. Un ati factor or in lif­
:ferent results were obtained again t the Mexican bean b tl he 
tobacco hornworm, the turnip aphid, and re 1 spid r . 

In tests directed against cabbage caterpillars m in ecti i fol, alue 
justifying :further tests was ho n :for yam b an flour \'ari u ni ;.... 
tine combination. , a soap-water spra , scorodit 2- hlorofluorene, 
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CO:1\'IMODITY REDIT CORPORA TIO PROTE TIO OF LE TD-LEA E 

Thr ugh ut the ye(lr the Bnrea ' " rker 01 c · 
aid d he C mm ditv Cr lit " r ation in n f 
tobacco purcha l bv the G ·1 ~ nt for le 
,e, "\Ter lucte find abl areh u e 
} ecte 1 tern tainin CY and r cording inf a 0 

wi h the ette e nd the tobacco m th in each " 
developed, and re.commen lation wer ma le a to c ntrol . 

coTiox IKSECT Ii\TVE TIGATIO Ts 
De pite erion..., problem in manufacture and tran portation due to 

the war, u:fficient upplie of ar enical in ecticide ulfur, and er o­
lite were maintained and, although rot en one "\Ta not a ,ailable for 
cotton and the nicotine ~uppl "\Ta limited e ential insectici le \\'ere 
available for protection of the 19-13 cot on crop. Through the cooper­
ation of ~tate an l Fe leral agencie ~ gro"\Ter ~ and man .,. other 2- ,741 
examination f cot on field were made to determine cu1T nt j1Lect 
condition and the local need for in ec icicle . Thi inf rmation will 
be of permanent Yalue in determining the need for control and the 
time to apply in ecticide . 

Empha i wa gfren to re earch that aided the "\Tar :£fort by con­
er,a6on of material and manpower. 

BOLL WEEVIL 

The rrverage reduction in c tton ielc1 cau..,e l b the boll "ee,il in 
194.3 "'a e tirnatecl at 6.1 percent a compared "ith per ent in 1 -1 . 
In plot du ted "\Tith calcium ar enate at Tallulah. La. av rage 
increa .... e in ,ield o,er nn lu ted plot -wa 27 poun l o c tt n 
per acre or 13. perc nL, a compared 1'ith the· 4-ye, r a e of 30 
po md r 22.2 p 0 rcen . 

Irv gati n were continued le rmine · · 
,iel l uld be .. t be attained from the o 
critical ri . h- ~ieldin o 
pre · 1 i at he rn 
acr u o 
acr i r i1 

yiel t 
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-ha n 
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CHEMICAL DEFOLIATION FOR CONTROLLI G COTTO I SECTS 

Te t of ch mi al defoliation of cotton indicat d t t · r 111 nt 
control in ect improv the arade of fib r in r a th c c T of 
mechanical cotton har e i du the labo qu hand 
picking. In e p rimen ippi T d Arizon · 

ith 10 to 20 poun l I alci · a 1 
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DDT thioc anate , phenothioxin, and dinitro-o-cycloh lphenol, ' . have shown much prom1 e. 
The dama e per aphid was fom d to be r ater u~der lr tha1: und_ r 

moist condition . In rainy y ar cotton on f rtil D lta 011 will 
tolerate a population of approximately 60 aphid er square inch f leaf 
surface bP,fore defoli~ ion w her a und r the dry con li tion of 1 43 
half this population caused premature 1 af shed. In the drier ar as 
0£ the W t and on the oil with low water-holdino- capacit in the 
Southeast cottc;m \Yas defoliated b much lighter populations than in 
the Delta. 

PINK BOLLWORM 

During the last 2 ears weath r fa arable for urvival of hibernat­
ing bollworm larvae ha aided in increa ing the pink boll worm popula­
tion in the lower Rio Grande Valley. Approximately twice as many 
worm were found in cotton quares and blooms in the pring of 1944 
as in 1943. The average survival of pink boll worms in open boll en­
caged on August 16 1943 was 0.75 percent· on September 18 7.93 pe1 -
cent; and on October 19 32.05 percent. The average survival in bolls 
on standing stalks was 26.44 percent in bolls on the soil surface 11.75 
percent, and in bolls buried 4 to 6 inches 2.54 percent. The re~ults 
of the e experiment emphasize the importance of producing cotton 
early and plowing under the crop residue as soon as pos ible for con­
trol of the pink bollworm. Experiments indicate that the pink boll­
worm doe not overwinter in free cocoons in the soil in this ec6 on. 

In the Big Bend area high survivals during the winters of 1941--42 
and 1942-43 and a prolonged planting period in 1943 following the 
removal of legal restrictions also aided in an increa e of pink boll­
worms. However, the field clean-up, planting early maturing va­
rieties, and early termination or irrigation have held the infe tation 
below the levels recorded prior to 1938. As a result of late planting 
and late irrigation, ome of the fields produced in 1943 large numbers 
of long-cycle larvae and the population entering hibernation wa 
twice as large as in 1942. 

The use or a special meter :for indicating the per enta ·e of moi tnre 
withou di turbing the soil permitted a more accurate tucly of the 
effect of moi ture on the mortalit and time or emero·ence of ink 
bollworm . pparently t\\'o or more irrigation with a dryina- nt 
period in between are n ce ar. for com pl te pupation a 1d emer<r nc 
of adult bollworm . In the field a few moths emerge , fter the pr -
planting irri ation but other dela emer ence un il th fir t r econ 1 
irri ation of the cotton -wh n quare and boll ar Ir ._· nt. 1 

Dichloropropane-di hloroprop, lene (DD) at th ap1 r _ irn t n 
of 50 allon p r acre kill d 81 to 100 perc nt of L: r ae in bnri c1 cott n 
boll when injected into tl e soil at 1 -inch inter,a and at 
the same deptl a the larvae or aclde l t irri ·ati n \Yater. ut n 
ineffective hen pra3 eel on tl e s il nrfa , ft r lmric l f th l 11 . 

ThP jnfe tati n in c nclar 1 o t plan , a ·orr lat lcl ,Yi h th ir 
time :£ fruitin and th inten it. of th pink llworm po1 nL tion 
in co ton. It ,,a definit ly . tabli. he l for th fir t t i11 that tli 1 in 1~ 
bollw ri o .,.er ·int.er in the 11 cl of P.·eudr,butilon lozwd o ) 
R. E. Fries. 

616016-44-3 



1 P RT F DEP F A ~RI "LT .. E 1 4 4 

BOLLW RI 

hjgh 11rYiY, 1 nncl h 
hi rat 
la Ji , 

t ( 

i 1i ·l 
1 

p 1· 

PL TB GS A D STI KB GS 

l ( U 
2 , a 1 . n r , , 
1n n 1 .. · 1-.ll i 
tnr in \.rizon \Ya r 
n11 . ( l g· 
;/-1 f h ia l 
1 1i.·tt1r nm · 111 

.t1 ll'11r ·, 1 ran. 
I 11 an :1 i rp la 11 ) 1 f :1 1 : ~ mi. -t u r 

() f a l . i l 1111 j \ r . 11 n l ( a 11 d ll 1 r ll I' a t 1 ;; 11 • d ll ' 1 'l. g a in 
111. i ,]cl d' ... :-11 otuHl · {t rn · r n ~. r m-
1 and\\ ith a rr:1in )f crl '1 •. 

E "F •CT I 

In l r li111in~1ry .. ·1 rim nt au:nin: . Y rnl o ( 
'111,l, rl .·:1: an I \ ri ✓, 1m, l I \\ a. f un l l b 1 



BUREAU OF E TO 10LOGY A D PLA T Q R TI E 19 

the boll -wee il than cal ium ar enat I ffe tiv ao-ain t th cott n 
aphid than nicotin and l eff ti e aaain t the cotton leaf on han 
arsenical in ctici l . Enc ura ·ing r ul w re tain d in xp ri­
ments with th bollworm pink boll rm thrip. plant bu , and 
stinkbugs, all of which have been difficult to con rol. 

BEE CULTURE 

HO EYBEES POLLINATE MANY AGRICULTURAL CROPS 

The benefit from re ec rch in bee cult ire are not confined alone to 
improvement in the production of honey and bee wax. '\Vhat er 
advancements are made in the handlin · of bee uch a in th con rol 
of bee di ea , warming an l other problem facing beekeeper at 
the same time improve the pollination of important agricultural er ps. 
In evaluati1 g res arch in thi field this fact hould alwa s be kept in 
mind ina much a the profitable production of about 50 crops re t 
upon the beekeeping indu try. Since beekeepers are dependent upon 
honey markets, the role of h·oney in our economic welfr re a ..,ume 
unu ual importance. In planning research in the field o:£ bee culture 
it is therefore imperative that consideration be given whenever pos­
sible to the use of bees in pollination. 

HONEYBEES IMPROVE SET OF ALFALFA SEED 

A survey of alfalfa fields in Utah in 1943 howed that honeybees 
outnumbered the wild bees in the ratio of 1 000 to 1. Pollen-gathering 
honeybees trjpped practically all blossoms visited and in some areas 
more pollen" a gathered from al:falfa than from all other plant in­
djcating that a sub tantial amount of pollination is effected by honey­
bees. Nectar-gathering bees on the other hand tripped only about 2 
percent of the blossoms visited, but because of their preponderant 
num ers they are unquestionably an important factor in the production 
of alfalfa seed. :Methods of handling bee that stimulate them to 
gather maximum quantities of alfalfa pollen hould impro e ee 
production. The proximity to alfalfa fields of competing mustard, 
thistle, sweetclover, corn, and other plant ha an important bear·n 
on the di tribution of pollinating in ect in the alfalfa. 

The yi lds of alfalfa eed in Utah declined from 6½ bu hel per 
acre in 1925 to 1½ bu hel in 1942. Thi lecrea e in pro lu tiv n 
may be attributed largel to the d 0 imation of nativ po11inaf na in­
sect and to an apathetic beekeeping indu tr cau ed b ar o:f 
low honey prices. 

INSECTICIDES VS. BEE LOSSES 

Samples o:£ bee from 115 dead color · · or 
ar enic bowed that 95 ntain d uffici n · "' 
dea ._ h. Anal es of p len tored in th 
howed that 4 contc i d 1 thal amount 

part p r million of ar ic trir '"ide in p -
ful to the b e . Du tina operations n · n 
Arizona and Calif rnia were r spon ibl n 
10 000 coloni s la t ear. 

Althou h ar enic i th chi f au of b poi nin 
and with dinitro-o-cr ol, both n w pra mat ri 
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INVESTIGATIO S OF IN ECTS AFFECT! G MA A D ANIMALS 

INSECTICIDES DEVELOPED AT ORLANDO ADOPTED BY ARMED FOR ES 

Thre(t re earch project und rtak n at Orlan lo, Fla. on f mds allo­
cated by the Office of ientific R ear h c nd De el pm nt . ouo-1 t to 
develop a sati factory lou i id an ff c i e in: ect r p ll nt a 0 ain t 
mosquitoes and other bi ing in ect and lar jci l for malari· -c, rry­
ing mosquitoe . B the middle of ~'.lay 1943 th in i i kno,,n as 
DDT was recommended for control of lice a tackin man and within 
a year it had proved its worth among troops an l ci 1ilians in orth 
Africa and Italy, e peciall in the control of a t phus pidemic in 
the Naples area. A mixture of three in ect rep 11 nt was recom­
mended during the year and i in u e by our military fore and th ir 
allies in different foreign land . A new mo quito larvicide devel­
oped at Orlando is being used succe sfully by our armed forces. 

NEW SPRAYS FOR CONTROL OF TICKS AFFECTING MAN 

For killing ticks about the premises of camps, playground , parks, 
kennels, and residences, a spray containing 5 percent of DDT was 
found to be very effective. An emulsion of this material caused no 
injury to the vegetation, and when a pp lied at the rate of 1 pound of 
DDT per acre it gave control of the ticks for about 6 weeks. 

For use about kennels and other locations where some temporary 
burning of foliage is not objectionable, a water spray containing 0.05 
percent of nicotine and 1.5 percent of sodium fluoride a pp lied at the 
rate of 75 gallons per acre killed all stages of / xodes ricinus scapu­
laris (Say) and Dermacentor variabilis (Say). 

MOTHPROOFED FABRICS WITHSTAND LAUNDERING AND DRY CLEANING 

The effect of laundering or dry cleaning on fabrics previou ly treated 
with mothproofing agents has been studied. Fabrics treated with 
such agents as l\liitin SS concentrate ( a sodium alt of tetrachloro­
diphenyl ether phenylurea monosulfonic acid), Eulan CN (penta­
chlorotriphenylmethane sulfonic acid) and aqueou solutions contain­
ing sodium fluosi licate were washed in soap and water or dry-cleaned 
from one to ten times, and then subjected to attack of the black carpet 
beetle. The re ult indicated that moth resi tanc may be giv n by 
the manufacturers of uitina , o rcoat mat ria1s blankets an :l other 
woolen fabrics. The e te t. have demonstrat d al h practicabil­
ity of treating woolens in the h me with moth-r i tant pray . 

NEW TREATME TS SUCCESSFUL AGAI ST SCREWWORMS A D FLEECE WORMS 

In limited field t . ts a formt af-
forded good pro tion in · b 
screwworm :fli i 1c . . 
1s now 1n use. c ar 
not critically n d · ;].~~--;.~·,:::; _ ub-
stitute for Smear 62. Wound rm 
healed as promptly aft r tr a w t ,vi h 
Smear 62, but furth r te t i kind anch 
conditions. 
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tick for 90 to 120 days. The praying of alt trou o-h an l the areas 
under them with equal parts of kero ene an u ed motor oil al de­
stroyed many of th ..,e ticks. When both th treatment er u eel, 
marked reduction of tick population in pa tures were ob...,erv l. 

Tickicides containing 5 perc nt of DDT in nondr ina a lh i 
were prepared and u ed in preliminary field te t ag, in t the Gulf 
Coast tick. The period of protection from reinfe tation gi en b these 
formulas ranged from 3 to 5 w ek w her a the mat rial no m 
use by ranchmen did not give protection for more than 8 clay . 

IMPROVEME TS IN CONTROL OF LICE ON LIVESTOCK 

In te t I 1ade in the interest of con erving rotenone 2.5 pound of 
cube powder (5 percent rotenone) in 1,000 gallons of water us l as 
a dip kille l all the motile tages of the hart-no ed cattle lou e. "\Vhen 
100 pounds of wettable sulfur was added to thi cljp it wa effecti, e 
for a second dipping 2 weeks after the first. A dip containina 5 
pound of cube, without ulfur or with onl 50 pounds of ulfur did 
not kill all the lice ,,hen it was held for a econd treatment. Other 
tests showed that wettable ulfur, without rotenone, used at the rate of 
150 pounds lJer 1,000 gallons of water did not give satisfactory 
control of this pe t. 

DDT was found to be remarkably effective for controlling thi and 
other le s resistant specie of cattle lice. As little as 0.06 percent of 
DDT in a water su pen ion gave complete p1ortality of the motile 
stages of all species of cattle lice. 

Emul ions containing 0.1 percent o:f DDT killed the motile stages 
of all species of lice on Angora goats, and the material from a single 
dipping remained in the hair long enough to kill the young lice that 
hatched from the eggs. 

INSECT IDE TTIFICATION 

J\fore than -oo,000 pecies of in ect are already kno"\Tn and a larO'er 
number till remain to be di covere 1 and de. cribecl. l\Ian with i <Y­

nificantly different habit , and con equently requiring differ nt meth­
ods of control are o imilar that they readily pa for each other. 
Authoritative identification by peciali re theref o r qui-
sj te to the use of effecti,e control mea l\1oreo,er ialized 
research in in ect cl · cation mu be inue l to pr an in-
creasingly sotmder b for identification. 

Identification \\er port d for 59 95 · · am )le · ne l in 
33 66 lot. . Of th percent repr I ercepti t 
from abroa l and c nt collectio1 th col 1 
sur, y · 2 - percen :from re ar tr 1 act · 
Bureau and other Federal agencie · ·om agri 
leges and experiment tations of the and · 
se ~ion : 5 percent froni individual. , e , a 
trol operator : and 4 percent from fo ntal a 
in t~ · laro-ely i We tern H 

R in in ec ificati n an · 1 

the r exa cation i1 · 
completion of 2 p ta n. 

Dir c a i a1 th m ·a ti n 
of approxima el m o th "., r 
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0 1CIT TE AID I F RTHER I IPROVEME rT OF AER SOLS D PRA 

The great demand b __ .. th armed fore for in cficidal aer ol an l 
the critical shortage of pyre hrum made it nece ar T to int n if} th 
~earch for ,Jub ti ute for l art or all of pyrethrum u eel in th aero 1 
di pen er . One new material ha pro ed to be , er3 promi ing and a 
large number of formula ontaining it have been te ted. A thorough 
in-,es6gation i being made, however, before a final formula i. 
recommended. 

A number of commercial aero ·ol dispen "'ers ha e been t ._,te L Mo 
of these are 1-pound container equipped with valve for relea in 
whatever quanti y of aero ol i needed to kill the in ect in the pac 
being treated. They were eff ectfre in controlling flies and mo quitoe 
except when the aero ol olution was di charged at too rapid a rate. 
With the pre ent aero ol formula a di charge rat of 0.5 to 1.0 ram 

er second is mo sa ti factory. 
In tes comparing the effect' Y ne s of pyrethrum in an aero ol ancl 

in a deodorized kerosene spra the aero ..,ol "\\as found to be uperi r. 
In delayed-action tests th aero ol wa found to be much be t r~ in 
it remains suspended in th air for a much longer t ime. Appro • 
imatel 885 tests were made on 65 aeros 1 formula o e t their e:ffec -
ivene in ntr lling th h n efly and mala · a and yell w-f v r 

mosquitoe . 
Approximatel3 375 ade with a 1umber pray 

formul t 1 >ing ui t ,· 
e e 1 i 1 in e · o . Tl 

~·pra ~ r th w ba a p · of 
xicant, a f h t r ried 

1 ark 
p l n. . .. 

tion ul i t 
incr t t1 a 
mog b l 

Of 123 ne r . l n y .... , 
13 in rea · · · 

Of 1 ma · , · 11 Yari , · n --., 
a } 1 plant ,. 11 · 

u to i ·it .. . T 
61 016-44--4 
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L ,Y 11 nit cl f r u in aero oL . Th~ pur pyrethrin al o proved to 
b f n m tlw pr paration of analytical tandards for pyrethrum. 

ANALYTICAL A D SERVICE WORK 

Appr >.·iu ·1t l , 900 ·am1 le of mi ·ellau ou in e ·Li id , "'er ana­
l ·zed mo ... th m for other li ,i i n this Bur au and for the 
T~ oreig1 E 1 mi dministration. Anal ,ti al m thods " re devel­
oped f 1 DDT for ertain dinitro mpounds and for the determina­
tion of :£rep ]ime in alcium ar enat and of esamin in sesame oil. 

MEXICAN FRUITFLY CONTROL 

The area quarantined on account f th 1\1 xi an fruitfly n oy r 
all the citru -producing portion of Texa but the inf tation ha not 
/Jxtended b ond the ection adj ac nt to the Republi :f '.Iexico. Th 
citrus indu tr. r in Texa has had a phenom nal oTowth and th in­
~pection terilization and certification of the , pproximat 1. r 50 000 
c·ar of citru fruit produced annually ha be ome a I roblem of in­
er a ing importan e. Although th po sibility of permari n 1. rad­
i ·a ting th 1\1 ~ ican fruitfly appear to be r mote th danger of it· 
"l)read through the shipment of inf ted fruit has b en dra "ticall., ' 
reduced by the requirement that n 11 fruit from infested zones be steri­
lize l before hipment. The amount of :frnit { r ated during the season 
of 1943-44 incr ased almost 200 p r nt ver the pre\·ions year. A 
total 0£ 4,263 equivalent carlots of fruit, · 1·e sterilize l \\'ithout injury 
t.o the fruit and at very ljttle additional ( t to th pa k L Be"~use 
of the general adoption of the fruit-sterilization proce , which wa .· 
developed by the Department in 1929, a lengthene 1 harvesting a 011 

· was made possible. The harvesting seas011 for grapefruit l roduced . 
in the regulated area was extended from Aprjl 30 to Jun 15 and that 
£or Texas oranges was extended to include the ntire . ·ear. Th in­
festa_tion in the reg11lated area developed somewlrnt later than in . onw 
prev10us .. eason . 

Tables 1 and 2 gi ., data on th nun L, r of inf station. an 1 thr 
amount f fruit . te1·jlizrcl in Texa . smc C'Ontrol of tl i · in. ed , a.' 
t 1 n cl ertaken. 

T~BLE 1.- J 11f :-11 a tio11s of Mcx,icau f rn ii flu i11 'l'c.1.·1ri:), fi ,·cu I fJ( '(l rs 19.:J[J- 1!.JJ,.1 

Fisc l yea r 

1935 _ _ _ _ _ _ _ _ _ _ - - - - - -- - - - - - - - - - -- - • - -- -- - - - --- -- - -- --- --
1936 __ - -- ---- - ----------------------------- - ---
1937 ___ - - - -- -- - - - - - -- - - - - - - - - - -- - - - - -- · - · - · - - -- - - · - - · · 
1938 -- ---------------------------------------------- --- ---------
1939. ----------------------------------- - - - --- --------- -

1Y40 - ------------------- -- - - - - • --------------1941 -- ________________________________ ; ____ ---- __ --

1942_ ----- ----------- -------- ----- -------- _. _ 1943 __ ___ ___ ____________________________________________________ _ 

1944· -- --- -- ---------------~--- - -------------------- -- _ 

1 (U) Grapefruit. (0 ) oraugt>s. 
2 Inclucl s 4 inf tation: in 1939. 

Fli •s 
t rap f><•d 

,\111111lJer 
;m 
150 

~. 71'1 
712 

U.t> i 

Ii, 157 
979 
:244 
224 

1, iY' 

Larv·il . ~' . Datt• ltan·esting 111 (t sta· st•Rson clost•tl 1 
t \() 1 l ' ' • 

X11111lJer 
;10 Aµril 2. 
5 l\ fttrcb :H. 

I, Oti2 Do. 
21 April ;::o. 

{
J\fay 15 ( l). 
June 15 (0). 

pril 30. 
fay 31. 

Do. 
Do. 

{ 
I Wle 15 ( l) . 576 , o clo. i.1g (O). 
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i cal yE>ar 

1939 ---·-- ---------------··-··---------- ----- -------
1940. . . _ .. __ . _ . _____ - . - - - - . - - - -- -- - -- - -- - - - -- - --- -- - -- - - - - -
1941 _______________ -------------------- ----- ------- --------
1942 __ ------ ---- - --------------- - ---- - ------------ --- -----
1943 _ ------- ---------- --- --- -- --- ---- ----- --- ----- -- ------1944 ___ _________ __ ____ ____ ___ __ _________ __ _________________ _ 

Jiigh-ternp ratme 
m •thod 

Low-t .mper turt.! 
rn thod 

---- ---------
1 ang · 1 ar efruit I ang . 

-- ----
44,150 ~ '2.') 0 2. J 

, 927 . 75 ~\:J t; Lti8 M 
9,93 u 53 6 u 
:3,619 u 0 u 

23,394 0 0 0 
62,372 26 0 0 

-- -

JAPA E E BEETLE QUARANTINE A D CO TROL 

TRAP SCOUTING IN NONREGULATED TERRITORY 

Trapping to determine the ·pread of the Japan e b tle in 1. -±,> 
largely parallel€d tha of th , pr0 ious. ear. " Tith th n · .·. it for 
<·on rvation of trap and labor mo t of the a ti itie. ,Y r confin c1 t > 

lo ·alities in whi ·h combined trapping and .:oil-treatino- wol'k hacl b en 
·arried on in pr viou ear · or in which in ipient or apppar ntly 

1 gligible infe tation had b n di cover d. Thi. 1 ft a f " rap· £01· 

. · tting in locali ie not pr jon. l trapped. From th 55 354 jn xp n­

. ·ive cout trap u ed in 1942 i wa. po . ·ible to ·al age 41 993 f r tlu 
nrrent ear's a tivitie . A. in 1942, trapping a perform cl in 17 

States, but the number of localitie. wa. · reclu €cl fr m 242 t 1 ·1. 
Beetles were captured in 107 rommuni tie. in 12 of them :for th fir. ·1 
time. 

An important d lopment £ the year wa ... the cli. ·cov r of ah avy 
infestation at Blowing Rock, N. C. in the mountain in the 1101-thwe. t­
ern section of the Stat€. Over 17,000 beetles were trapped at thj , · 
point, which is remote from any other known infe tation. At Hen far­
. ·on ville N. C., where 1,718 beetle were trapped in 1942, onl 7 5 
beetle were collected this sea on. Beetle were collected in 17 tlwr 
~orth Carolina localities where the had _been trapped in preYion · 

nr. 
· Cooperati e Fed ral-State trapping in nLu·. land . hmYecl r lativ 1/ 
h a in:fe tation in Hancock, Hughe. ville, an l iebert in al 1i1 ion to 
f om· oth r negligibl infe ta tion. · in the nonregulatecl area. 

In New York State trap captur . in Canan laigna. Dunkirk LrmL· , 
:\Ie lina Newark North Tona,Yancla, an l Platt. ·burg \Yere of a f \\' 
beetle · ach. Infestations per i ted in A Yon Jame town, Sih· 1· 

., r ek, and\\ aterloo. In N wark and iagara Fall , ,vhere tr atrn( nt . 
li~u.l been applied in previou . 'ear. the capture. were reduced 1 o 1 :rnd 
71 beetle , re,·pe tively compared with 65 an l 21G beetle. in U -L. 
Beetles collecte lat Geneva and Ogden burg indicate increa eel inf .·( a­
ti on ther!3. Trapping in W tfiel l di clo ed 27 beetles. 

In Ohio neg1igib1 fir t-1·ecorcl ollection. were male at Fo.-1ori;1, 
Fo ler. Mill Lima and ,Villard. In Bellevu Ea t Conn ant. Gal ­
li J oli · Rockbridge and South Zane.-Yille fe,Yer b etle.- "\Y rP tnnwd 11 p 
t hnn in 1942. In rea e. were notecl in ~..\._ ·htabula an l :Mari tta. '1 ht> 
l"rmaining infe tation per i te 1 a about th 1942 1 vel. 
. In Penn ylvania trapping a limit d to a QTOUp :f trap in Gr n­
\·ill where 14 beetles were caught. 
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in 19-1 to dir 1 
Alabama and G oro-ia. where O en ... 1 

in 1936) were found and de tr 
With the c 01 eration of )I n p t-c ntrol fficial in pecti n 

wa made in the J uar z ,T allev. hihuahua, , nd 9-r mo , ic t r 
were found on 170 of the 192 pr pertie in p ct d. 

SURVEY FOR ORIE ... TAL FRUIT MOTH IN NI E WESTERX STATE 

The urve in the pring and unu11er of 1943 for the oriental fruit 
moth re ulted in the discoYer. of infe tation in part of 62 counties 
extending from northea tern Texas through part of Oklahoma ea t ­
ern and ea t-central Kan a . outhea tern N ebra ka and outhern 
Iowa. Following the twig ill pection trappina operation for adult 
moths re ulted ill locating an infe tation in an additional count in 
we t-central Kan as in September. In the pring of 1944 a more in­
ten ive in pection and trapping program wa in tituted and wa 
under way at the clo e of he year, in the more important frui ar as 
of Arizona, olorado Idaho :Nevada ew :Mexico. Oreo-on tah 
Washington and the El Pa o Valle of T exa . The moth ha not 
previousl been found in the e area . The State have rendered a -
sistance in both year . 

NO TRACE OF CITRUS CANKER FOUXD 

Federal- tate in pection for citru canker wa c nducted from Octo­
ber 1943 to :March 1944 in 35 T xa countie inclu lina vicini i of -!4 
nur erie , without finding the di ea e. Formerl:y inf cted ar a in 
Brazoria Galve ton and H arri Countie and he town of Ham hire 
in J effer on Count were in ten i-rnl invpected f r a1n .. ve"ti e f thi 
highl infection bacterial di ea ... e. Particular d t n ion w, giv n t 
old hedae of trifolia e- ran at ..1. .... (. va ota wher it ru c .. nker w, 
la t found in hi untr in 1 -13. A no F 1 ral fun l ,Y r m a l 
available f r the work in 1945 Bu, au pa1tici1 ati n in hi actiYitv 
wa di continu d Jun 30 19±4. .. 
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NEW DEVICE FOR DISTRIBUTING CONCE TRATED SPRAYS FROM AIRPLA ES 

In previou eason in ecticid to contr 1 gyp mo h from air­
craf hav be n appli d onl in du form. ati factor adh renc of 
the dust to foliage could not be se ur cl. Thi a on 1 a l ar n te 
and cr3 olite in concentrated spra form wer di tributed from a pe­
cially dev·i eel pinner-di k appar·1tu attached o a biplan . The 
mortalit o:£ a p y moth approximated 10 e 'Cent in all ar a tr at 
with lead ar nate an l rea onably ati fa tor control a obtain d 
in the areas tr~a ed "ith cryolit . The aerial method of appli a ion 
of in cticid for g_ p moth control i now con id r cl to lrnxe 
pa d the experimental tage; its eff ectiven and econom of oper­
ation have been demonstrated. 

COOPERATION WITH OTHER AGENCIES 

As a re ult of the cooperation of State agencies, Bureau research 
units, and the public, surveys were conducted on a larger acreaCYe than 
was covered in any previous year; the adhe i, ene s, an 1 con equently 
the e:ffectivenes , of the insecticides was increased; and other project 
activities "ere performed with a con iderabl reduced personnel. 

Cooperc tive control on an experimental ba i was conducted with 
the Dominion of Canada again t the spruce budworm and with ew 
York State against a de tructive species of sawfly to determine the 
effectiveness of distributing new insecticide fonnulas with the pin­
ner-di k type of apparatus attached to aircraft. Preliminary obser­
vations indicate that very effective control was obtained. 

INCREASE IN INTENSITY OF INFESTATION 

A decided increase in intensity of gypsy moth infe tation ha been 
noted in a mall area in P ennsylvania and in the north-central portion 
of Mas .. achusetts. F rom observations made at the close of the} ear, 
it is estimated that more than 200 000 acres of fore t land "ere evere1y 
damaged by heav to complete defoliation compar d with 35,000 
acres during the pre,vious year. During the la t 3 years gyp moth 
population , except in the Cape Cod area o:f Mas achu ett..., have be n 
at the lowest ebb since 1924. 

BROWN-TAIL MOTH CONTROLLED BY STATES 

Brown-tail moths ar present only in the £our northern N w EnO'­
la.nd S tate and all work on control during the year wa onduct d 
by the affected Stat s. Very little de-foliation or heavy :f din wa 
noted except in a few areas alon the coa t near the !Iain -~ w 
H amp hire State line. 

CERTIFICATION OF PRODUCTS U DER THE GYPSY AND BROWN­
TAIL MOTHS QUARA TINE 

Gyp y moth i ta · ulted in lit lie .ion in the n r 
of 1943 ace I o:f di · r · · · -
o 1t r ew En T not t · · 1 1 
Enormou o o 1 1 

in se ti n ch t fain m · 
in the , 1 and rthampton- n I 
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and not permitted to proceed until h y had compli d i h c r ification 
requirements. 

Inability to hire t mporary in p ctors greatly curtail d h · rce 
engaged in Christmas-tree in pection. Wherea normall 30 in p c-
tors are used, this year only 3 temporary m n re m1 lo d. Thi 
situation was alleviated by the shift from pi ce-by-pi ce, vi ual in­
spection to fumigation of the trees aft r loading in box car . Three 
times a many Chri tmas trees were moved under certification from 
the regulated area during November and December as were shipp d 
the preceding eason. In all, 419,133 Uhri tmas trees were certifie 1. 
Of the e, 262,818 trees were hipped in 136 box cars after fumirration 
with methyl bromide. Last eason only 34 carloads were fumianted. 
Further to facilitate Christmas-tree fumigation, tests were made in 
Fe_bruary of methyl bromide applied at low temperatures. 

Among the products shipped in large quantities that were inspected 
and certified during the year were the following: 
Lumber_ ____________________________________________ board feet__ 190,358,725 
Logs, piles, poles, ship knees, and ties _____________________ pieces__ 31 , 479 
Shaving ------------------------------------------------_bale __ 98 237 Pulpwood ___________________________________________ ____ cords__ 51, 428 
Cable reels ________________________________ _______ _____ number__ 46,087 
Miscellaneous forest products ____________________________ pieces__ 118, 454 
Shrubs ________________________________________________ number__ 2,778 203 
Young trees ____________ __________________________________ ao____ 208,084 

~specimen evergreens ______________________________________ do____ 643, 01 
Young evergreens _________________________________________ do____ 2,224,424 
Seedlings and small plants _________________________________ do____ 502, 092 
Boughs, balsam twigs, and mixed greens __________ boxes or bales__ 26, 680 
Christmas trees _______________________ ~ _______________ number__ 419,133 
Granite _________________________________________________ pieces__ 2,718 
Paving blocks __________________________________________ number__ 2~,500 

DUTCH ELM DISEASE ERADICATION 

I n February all federally-financed tree removal in connection with 
the Dutch elm disease control program was discontinued to conform 
with a proviso in the current Agricultural Appropriation Act leav­
ing to States and property owner the re pon ibility for removino­
trees in which the cau al agent of the di ea e ha been found. In 
this revised program the emphasi has been shift d from eradi a­
tion of known sources of the disease to the maintenance of a con ta11t 
watch on its pread so that quarantine mea ure may be nf 1· L 
Large-scale field experiments were undertaken to 1 ter11in "h t 
action if any, may be taken by individual muni ir aliti r h r 
political unit t protect valuable elm from thi li a e h n it 
occur generally in the ar a. 

SCOUTL. G FOR DISEASED OR BEETLE-I FESTED ELMS 

cou ti luri a t r of 19 · du 1 1 a ban l r · T 

approx· ly 1 j along th in t r 1rn i e 
ar a, th lyin 1i 1t Indiannpoli r . 
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tional confirmations were report d and lat in :M, an l ar 1 in June 
4 more were di cov red o-iving 1..otal of 22 in thi n ral ar a. 
The e trees, plus s me a sociat d b tle 1m . rin.L ,v r r li at l by 
the State. The total ar a involv d i a tnp O mil id running 
northea t through central Fr 1 rick Count . Thi i th fi · t r ap­
pearance of the dis a e in 1( r. Ind ince 1941 an l in Fr d ri k Com ty 
since 1935, when 3 di as d tr es wer found in Brun i k. 

The exploratory scoutino- indi at cl that th colytu,- multi triatus 
(:Mar h.) infestation near Boston i con inuou tl rough Ia a hu­
setts to the main di ea e area in New York, where these ba1·k O 1 
are the principal carri rs of the fungu causing th disea e. A cout 
crew trac d an infe tation of this pecie down both ide of the :Mi -
sissippi River as far as northern l\1i i ippi and west of the riv r in 
Arkansa . . multistriatus wa also found well establi hed in the 
Indianapolis area. 

In the effort to develop means whereby individuals or municipal­
ities may protect their own trees from the Dutch elm disea e experi­
mental plots have been established at :Morri town, Princeton. and 
Ridgewood, N. J. At Morri town a circular area having a radiu o:f 
3 miles is being intensively scouted a in former y ars. I n the inner 
2 miles trees showing symptoms of the di ease are removed as promptly 
as possible, the outer mile serving as a buff er zone. In thi inner 
area confirmations from 1939 to 1942 numbered 72, 13, 7, and 22, and 
increased to 140 in 1943. 

As a check on disease incidence within the heavily infected terri­
tory where organized control work has been abandoned, scouting was 
continued in plots each 5 miles in radius at Princeton and Ridgew od, 
N. J. Here also pronounced increa es in the number of di a ed trees 
were found this year. The Ridgewood plot in 1943 yielded 292 con­
firmations, as contrasted with 115, 85, and 71 in the 3 prece ling 
years. Confirmations at Princeton increased from 75, 93, and 16 to 
208 confirmations in 1943. 

Scouts submitted 14,213 samples to the laboratory for culturing; 
1,736 of these were infected. Connecticut had 122 confirmation~. l\las­
sachusetts 13, New Jersey 845~ New York 386, Penn ylvania 252 and 
in the i olated infected areas :Mary land 22 Ohio 92, and Indiana 4. Of 
the New J er ey confirmations, 09 occurred in exp rimental h k pl t 
in ide the disease area. Since area-wide yst ma tic eradication w rk 
was discontinued in 194:1 total confirmations for thi re, r or ith r 
of the previou 2 years are not indicat ive of inten ification or Eminu­
tion of the disea e in the main area. 

Cumulative totals ince discov ry o:f the di a e in 19 0 ho 
known cases of the di ease. Of th 2 026 haY b en f un in 
n cticut 20 in Ma sachu ett 50, 4 7 in N J r 12, 3 m 
York, 1,265 in Penn ylvania, and 37 in h i lat cl ar 

ERADICATION AND SANITATIO ACTIVITIES 

Prior to abandonment of tree-r moval 
destroyed 510 c nfirm and 1.157 lm · l 1 
containing bark b tle i "'. o- tl .. 
through State and ml n an 
trees and 60 b etl -inf radi · 
elms were pruned of b . 
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reproduction and planting. The initial eradication of rib s ha been 
completed on o r 22 million acres of the net control area, and of thi 
acreage about 7 million ha e been re orked. 

Con rol work during 1943 was carri d on in coopera ion i h Fed­
eral , State, and pri ate a ·encie under the o r-all 1 ad r hip and 
technical direction of the Bureau. The eradication of ribes by all co­
operating agencies re ulted in the remo al of 16,116 86 ribes bu hes 
from 1141 914 a re of control area, of which 467 270 re ini ial 
eradication and 674,644 rework. Th detail of thi ork by r gion 
are shown in table 3. 

TABLE 3.-Ribes eradication work of au cooperating Federal, State, and private 
agencies for the calendar year 1943 

Region Initial erad- Reeradi-
ication cation 

Acres Acres 
ortheastern ___________ . __ . ____ . __ ..... _ .. 92, 9 275,-99 

Southern Appalachian. ..... _________ .. ___ . 284,57 278,049 
orlh CentraL _______ . ____ __ .. ___ ........ 50,573 58,646 
orthwestern (Idaho, Montana, and 
Washington) ______ . . . _ .. _________ ... __ . _ , 927 27, 20 

Pacific Coast ( California and Oregon)_ .. _ .. 30,264 34,330 

Total ... . ___________ .. __ . _____ . ______ 467,270 674,644 

SPREAD OF BLISTER RUST 

Acres 
36,727 
562,627 
109,219 

36,747 
64,594 

1,141,914 

Effective 
labor 

Man-days 
, 287 

10,191 
15,490 

47,09 
50,115 

151,181 

Ribes 
bushe 

destroyed 

~umber 
2,574 503 

17,615 
2,061,192 

3,790,528 
6, 73,048 

16,116, 6 

,, hite pine blister rust has .been reported from 27 tate . In Cali­
fornia infection on ribes was found this year for the fir t time on the 
Tahoe National Forest, which extends the known di tribution of the 
disease a few mile outhward in the commercial sugar pine belt. Ru t 
on ribes al o wa found in ~1arin County along the California coa t, 
bringing the disea e close to the San Franci co Bay di trict. "'\Vithin 
the ugar pine area of California and Oregon, where ru"t ha been 
found, a careful search was made for centers of pine infection in all 
control units. In these centers the cankers on the pine and the ribes 
in the vicinity were removed. This action temporarily retards the 
intensification and spread of ru t, thus allowing more time for eradi­
cating ribe in additional sugar pine tands in ad ance of the di ea e. 

I n the we tern white pin type of e tern \Va hington, north rn 
I daho, and we tern :Montana the ru t i ell e tabli d increa -
ing on tho e portion of the control ar here ri i ,a-
lent. In 1943 cank r re ulting from pine inf ction 1 to 
app ar. The amount of thi infe ion particular} ere 
the disease became tablished in 1937 which r · ion 
had not been perf in h mea · m a a t a 
infe tion wave of . Sin e 19· a th 
w t rn white pin ion more 1 o ual 
pine inf ction oc in 

I n the outh rn \..ppa h 
number of inf~ t cl un l i'"'-
ea e in un rotected w 1 · h 
fir t time on rib in 
in Vir inia, and on w 
ti . 'I h ru has no 1 

Virginia 1 1aking up tl a 
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biliti · of ·1 r ad f h pe t. :Many fari r · in inf 't l al' on 
the Gulf coa t a lor t d r omm n led pl~m ina and ult ll'al Ir ti ... , 
including crop rotati~n that t_ nd to r u beetl p. pulati 1 . Th 
planting of m 11-gram and 1'11l r cov r rop ~ mer a __ cl ev r~l 
fold. 0th r Departm n a w 11 a tat ag n 1 parti ·1pated 111 

bringing l pra ti to th att ntion of the farm r . 
1ethod of handlin nur 1· r to k vrnre improv l in co p ration 

with State pe t-control agencies. The number of fumio-ated barri­
caded area and of protec d plunging b d ha been n ore than 
doubl d. The percentage of certifiable nur ery tock ,va c rr . pond­
ing! increa ed. An incipient i~1f tati?n a~ A e~'Y I lan 1 La. 12-
mile we t of any other known 111:fe tation, 1s b he ed to ha e been 
eradicated by methyl bromide fumigation. 

Improvement wa ma le in machinery u ed 
cide . A machine for appl ing concentrated pra wa d v lop d 
o a to eliminate belt drive , reduce the gro weight and appl the 
pray more evenl} and uniforml . Field te t have indicat d that 

the concentrated- pray method of applying in ecticide i more effec­
tive than other again t white-fringed beetle . 

GRASSHOPPER AND MORMO CRICKET CO TROL 

Gra hoppers were omewhat more abundant in the pring of 1944 
than in 1943, from Texa~ north to Montana and North Dakota. Al­
though the infe tation wa potted de tructive population de"\"'eloped 
locally in to 10 counties in south-central Texa and in e...,tern 
Kan a central and we tern ebraska, and northea tern Colorado, 
and particularly damaging outbreaks threatened in 10 or 12 countie 
in central South Dakota. In Wyoming :Montana and orth Dakota 
the outlook for the 1944 crop ea on i not particular 1 alarmina but 
considerable b iting may be needed in ome localiti · to prot ct late 
crop. 

:Mormon ricket infe tation developed in 1944 very much a indi­
cated by the fall egg urvey . Control operation were condu tel 
during :Ma and June in Wahington, Oreaon Idaho Nevada, and 
Wyoming. More exten i e outbreak occurr din Idaho and vada. 
\V t, cool weather durina the pring and ear 1 umm r r ta · l c1 
both gra ·hopper and :Mormon cricket de lopm nt and ar atl pro­
moted growth f crop and natural vegetation. Earl .,. rop tha 
normally would ha e been . u c ptible to oTa hopp r attack ha l a 
goo _ rowing tart, and th natural , · tation pro, ... i le l . uffi i nt 
attra tiYe cover o that arl - a on dan a<T wa r -tri te 1 1 aliz 1 
areas. 

The · er-control m i1 
portant c R lati el pul 
bili ies o n inf ta 1 
tim ly i, e control f 
experie n the m ul 
wa nee y o u n r 
rally-financed pre' f d 
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TABLE 4.-Resuits of barberry eradication work, calendar year 1943 

Properties cleared B usbes destroyod 

State Area snr-
veyed 

New Old Berberis ative Total vulgaris species 1 

Square 
Number Number Number Number Number miles Colorado ___________________________ _ 124 46 1 6 11,360 273,110 284,470 

I1 lino is . _ . ________________ ___ ________ 493 32 53 816 -- -- -- --·--- 16 
Indiana ________________ _______ _ - _ -__ 6 2 9 36 796 317 1, l 13 
Iowa ____________ . ___ ______ . ___ - __ - - 592 56 123 2,714 125 2, 39 
M icb igan . _____________ _____________ 906 194 239 5,623 -- ---------- 5,623 
Minnesota ________ -_ - - - -- - . -- - - -- - - - 198 35 97 742 ------------ 742 
Missouri ____________________ .. __ . ___ 73 8 26 197 ------------ 197 
Mon tan a ___________________________ 8n3 2 5 148 -- ---------- 148 
Nebraska __ _____________ ___ _________ 297 1 8 35 ------------ 35 
North Dakota ______________________ 641 0 1 27 ---- -- ------ 27 
Ohio ________________________________ 177 37 178 6,122 ------------ 6,122 
Pennsylvanfa ______________________ _ 27 25 121 207,656 ------ ------ 207,656 
South Dakota ___________ ___________ 113 1 1 5 -------- - -- 5 
Virginia __ . _________________________ 18 17 34 16 1,155,875 1,155, 91 
West Virginia ___ ____________________ 49 0 141 41 42,444 42,485 
Wisconsin __________________________ 203 81 339 7,764 --------- --- 7,764 
Wyoming __________________________ _ 0 0 0 0 0 0 

Total ____________________ • ____ 5,456 544 1,588 244,062 1,471,871 1,715.933 

1 B. fendleri A. Gray and B. canadensis Mill. 

STEM RUST DAMAGE LIMITED TO LOCAL AREAS 

In general wheat west of the Missi sippi River escaped serious dam­
age from stem rust in 1943. Barberry bushes rusted later than usual, 
and less than the normal amount o:f inoculum of wheat stem rust de­
veloped in 1\1exico and Texas. Only slight damage re ulted from 
the northward spread o:f the rust. Both in the South and in the 
western part of the Mississippi Valley there was more stem rust of 
oats than of wheat. 

In the Eastern States the situation was the rever e. There was 
more abundant development of stem rust of wheat, e~pecially in Vir­
ginia, West Virginia, North Carolina, Kentucky, and southern Ohio, 
while stem rust of oats was light. In Virginia and We t Vir ·inia 
heavy infection also developed early on barberry bushes, and local 
outbreaks of the disease caused severe damage to wheat in barberry­
infested areas. 

Stem ru twas severe in the vicinity of Palouse, "\Va h., wh r lo es 
were estimated to total 150,000 or more bu hels of wheat. Ob er a­
ions indicate that it originated on barberry bu hes within thi ar a 

and that very little, if any, wa from out ide ources. 
The rust situation in 1943 in the Virgini and Wa hinoton pro, ides 

additional evidence of the importance of barberry bu he in tarting 
damaging epidemics of stem rust. 

DISTRIBUTION OF PHYSIOLOGIC RACES OF STEM RUST 

Studies o:f the distribution o · · ce indicate hat 
rust in the Plains Stat s had rom 'U._ L i1 
more east rn State . In t 8 · n 
wheat, while we t of he Mi wa I nt, 
with race 17 in second pla d. 
as a whole only the thr r ·u t 
prevalent to be of practical im c l o 
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ain t i . m t c1 e ... Jru ·ti Y Y. o w n 
whi I · · 1 commercial ar i Durin 
1 1 in ~ laba 11 p1 an 
T exas were cleared of this ire au the 
State , c owei1· . In ther om-
mercial f Loui .... ia1 ti nal farnr 
were found infe and co1 ·ward. Th 
·lean-up after he t an 1 of d t ra plac 1 

effectfr i tin a the ·il. 

:\IOLE CRICKET CO TTROLLED 

P pulation f mole cricket apparently ,,ere redu cl in the 1 
F lorida counti .... in "\\hich a control program wa conducted in the 
ummer and fall of 19-13. Xearl 33.600 acre of truck-crop plant 

were ..,pread "\\ith odium fluo ilicate bai upplie l to 3. 96 farmer . 
By baitina in the ...,eedbed and planted field farmer.., "\\er able to 
control the burrowing cricket until the yotmg -vegetable plant "\\ere 
"ell rooted. A ha been done in the pa. t, the Bureau upplied th 
bait, ... uper i ion. and technical a..__ .. _i __ tance, and the tate plant boar 
tran port l and cli .... tributecl the bait to the gro"\\er . 

ST RVEY BELG ~IADE FOR GOLDE ... KEMATODE OF POTATOES 

The gol len nematode of potatoe..., H eterodera ro ·tochien.·i" Wollen­
weber. "\\a found in a small area on Long IJ and in 1 -!1. The .L. ..... ew 
Yark St, te Department of Agriculture and }.IarkeL. in ooperation 
with the Bureau of Plant IndtLtry Soil , and Agrjcnltural Engineer­
ing of the United States Department of Agriculture, conducte l a 
ur,e to delimit the infe._ ation. and the former agency e tabli..,he l 

a quarantine on the area e:ff ectfre 1Iarch 13. 19-l±. The ~ourc of the 
infe tation i not kno1\n. The Bureau of E ntomolog~ and Plan 
Quarantine. in cooperation with the Bureau of Plant In hrtrY. oil'"' , 
and Agricultural Engineerin and with appropriate Sta e agencie~. 
in June 19-!-::l: began a ~u1Tey of the more imr rte n n rthern pot a o 
di .... trict ea .... t of the ~Ii issir pi Ri,er to determine a .... far a pos:ible 
their atu ,,ith re .... pect to thi ~ potato root para it . 
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T\BLE fl.- .'Ult of in JJ ction. for pink bollworm in,· pula t d ar a:. cmp, ,a­
on of J< ~3 

Gin tra<;b Field L ora ory 

State Pink Pi nk Pink Quan• oil- Blooms Dolls boll - Oren oil · tity boll I 
worms worm 

Bu~hel Number .,.umber ·um er I -um er -um)cr . Arizona. _____________________ 31,132 2 13 0 1 . 2.i5 S6 0 
·ew ?.fexico _________________ l 5!H 93 0 2. 2:.0 0 4,090 Texa ______ _______________ __ _ 

2R 571 26. 0 ◄ 1, 112. 41i0 12,3 6 6 124 t: - 2 

Total __________________ 
60,294 26,9 6 1,112,460 32, il 130 9, 2 111 

1 oller rrl from 1942 cotton crop. 
t Distributer\ in counti as follow · Graham 3, Orrenlee 4, Iaricopa 4, Pinal 2. 
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COOPERATIVE PROGRAM IN MEXICO UNDER WAY 

Control operations agajn t the pink bollworm in the Unit d Stat 
have been affect d by natural spread from heavily infeste l ar as in 
:Mexico. To off et this condition increa ed fund were provided for 
the cooperative ontrol work in 1exico, and durin · 1.he pa t ar 
Bureau per onn 1 have been ol'king , ith :Mexican aoTi ultural offi­
cial , agricultural agencies, and individual farmers to effect improY 
ments in admini tration of control procedure, particularly in in­
terior area . Emphasis continues to b placed on efficient regulatory 
and control practice in border area which it i beheved compare 
:favorably with those in adjacent areas in the United Stares. 

Farmers in the lower Rio Grande.Valley of :Mexico destroyed stalks 
on 125,000 acres promptly after harvest. 

PROGRAMS IN THE VARIOUS REGULATED AREAS 

For the second consecutive season rains prevented completion of 
field clean-up in the lower Rio Grande Valley and permitted con­
siderable carry-over of pink bollworms. This resulted in a sub tantial 
increase in infe tation in 1943. Farmers destroyed stalks on 218,618 
acre , and Bureau funds were used to pile and burn stalks in heavily 
infe ted fields. The Burec u, in cooperation with Texas autho1itie , 
grubbed cotton sprouts :from 46,764 acres, in order to establi h and 
maintain a starvation period for the pink bollworm subsequent to 
destruction of stalks by farmers. To reduce the number of overwinter­
ing larvae, the State of Texas has set September 15 a the date for the 
c~mpletion of talk destruction. This is 15 days earlier than in pre­
vious years. 

In 1943 no effort was made in the Big Bend of T xas to horten 
the growing season through regulation of the planting date, but in 
1944 the Texa State Department of Agriculture sought to reduce 
the number of generations of the bollworm through regulation in­
volving delayed planting. 

In Loui iana an inten ive clean-up program wa carried out ith 
Bureau funds on 2,115 heavily inf ted acres in Cam ran Pari h, 
and the area then was designated as a noncotton zone by State au­
thorities. The State required .farmers in two ad litional pari hes to 
destroy stalk at their own expense. 

A total of 876 166' bales of cotton were ginned at 555 o-in in the 
regulated area of Texas, New :Mexico, and Arizona. In all, 2,9 4 
tons of seed were terilized, 327,980 ton of seed were proce~ l at the 
49 de ignatecl oil mills, and 484,076 b, 1 of lint and ,252 bal . of 
linters were compr sed at 11 plant,_, . At tal of 11,022 bal of ~le 
linters were fumio-ated. The upervi ion of the e tr atm nt 
quired 2,360 in pections of proc ,., ing plant . 

In outhern 'I exa about 2 100 small lot of qu< rant in c1 pr du t 
were int rcept c1 through xami~1ation of tru k ar l 24 00 1 i k . a k 
that were beino- carried out of he reaulat 1 ar a by tran i nt work r . . 

ERADICATION OF WILD COTTON 

Eradjcation of ild cotton from outh rn Fl rida wa.~ lrnn li n11 d 
in some sect.ions b cau of labor shortaa , . Inf tati n ontinu . to 
be held at a low 1 Y 1 in th l numb r f plant hu 
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FOREIGN PLANT QUARA TINES 

MARITIME PORT I SPECTION 

Many of the ffects o:f war that w re not d in Ir vi u I port 
marked foreign-plant-quarantine enfor ment in 1944 at maritim 
ports. Succe sin the anti ubmarine warfare, together with . hip con­
struction re ulted in a 39-perc nt increa in hir arrival over 1943 
and con equently in cargoe subject to in pection · but th r wa a 
marked reduction in the need for emergenc_ af o-nar 1 for arrroe 
di~charged from ship under di tre condition . Wartime controls 
over commerce uch as the convoy S} tern, continued to pla e heavy 
loads on in pee ti on staffs in peak period . Tb e u e of dr balla t 
again nece itated large expenditures of in._ pector-hour in protection 
against pe t risk when the ballast contained top oil. 

The record of hip inspection appears in table 7. The data given 
in this table do not include tho e for ship engaged only in Great 
Lakes trade. 

TABLE 7.-Number of ships arnv mg, inspected, and bearing prohibited plant 
rnateriaL, fiscai year 194-~ 

Bearing 
Origin Arriving Inspected prohib-

ited ma-
terial 

Foreign ports, direct __ _______ _________ ____________ _______ _______ __ ___ ____ _ 
Forei!a} port~, via United tates ports __ _________________________________ _ 
Foreign ports, via Hawaii_ _____________ ____ _______________ _______________ _ 

21, 32 21. 749 4,813 
3,442 3,210 191 

94 94 13 
Foreign ports, via Puerto Rico __ __ __ ____ ____ ______ __ ______ ____ __ ______ ___ _ 
Hawaii, direct __ __ _______ _____ ____ ______ ____ _________________________ ____ _ 
Hawaii, via United States continental ports ________ ____ _____________ __ ___ _ 
Puerto Rico, direct ___ __ __________ _______________________ ___ ____ _______ __ _ 

33 33 12 
1,166 1,166 190 

50 50 ---- ------466 4n5 38 
Puerto Rico, via nited tates continental ports __ ___________ ___ __ __ __ ___ _ 
United States ports. via Panama Canal ----- ----- ------ ----- -- ------- --- -

30 30 1 
1 4 1 4 58 

Total ___________________ ______ ________________ __ ______ ____ ___ _____ _ _ 27, 297 26,9 1 5,316 

CARGO INSPECTION 

Importation of plant and plant products howed an increa e for 
the year not ably in fruits and vegetable , with a f allino- off i1 
stock. The totals were as follow : Frt · and yeo-etables, 
containers, 30 316 6 buncl1e of bananc 7 3 7,327 pounc 
436 unit · nurser tock and eed , 6,926 ntainer 1,4 
and 1 700,607 unit cotton lint o· ing and c t u 
bale 1,155,762 containers, nc 0.202 poun a 
166,089 bu hel 123 462 contain pol1 2 
17 unit . In ad ition 205 lots t plc ·ial 
mitted in accordance with gov t tio1 at C i~ 
port where no plant-quaranti1 1 are 1 tion hr 
cooperati01 of the cu tom ffi h Cm lian nrt1 f 
Agriculture. 

Not in luded in h · , n · 
tation of fruit and t r h 
mall quantitie ha 11 1 -

quarantin record of E ] ,Ya 
in p ct d b for rel a ol h , -l • 

required to han 11 the h 
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part, because they ~ont8:i1:i d prohibit d material, 1 6(34, r liv ~t d to 
another port for d1 pos1t10n, and 1~361 were rel a ed und r p rm1 . 

MEXICAN BORDER SERVICE 

In 1944 a total of 67,755 freio-ht car from f ico w r in pect d a 
decrea e of 1,429, or 2 percent, from the 1943 total. It wa ne e- ry 
to fumigate 12 985 a a condition of entry into the Unite 1 Sb te . 
This represent an increa e of 813 or 7 percent, over 1943. Cou ons 
valid for the fumigation of a freight car -\',ere old, at 4 each in the 
amount o:£ $52 196. Durin O' the year earch contir ue l for po.., ible 
ways to expedit_e railroad tra!Jic froJ?-1 ~Iexi:o by eli~11inati_no- fumi~a­
tions when possible to do so without mcrea 1ng the n k of intro luc1ng 
:forejgn plant pests. By u ing certain railroad record which w re 
carefully compared with other source of information and confirme l by 
actual inspections of the cars them elve , it was possible during the 
last half of the year, to reduce materially the number of cars requiring 
fumigation at Nogales, Ariz., without additional risk of pest entry. 

In addition, 4 620 Pullman and passenger coaches were in pected 
npon entry into this country. A total of 4,569,545 other ehicles and 
806 809 pieces of baggage were examined in cooperation with cu -
toms officials. a decrease of 3.5 percent in the number of other vehicles 
examined and an increase of 44 percent in baggage examinations. 

INSPECTION IN HAWAII AND PUERTO RICO 

The predominant activities carried on in the enforcement of F ederal 
plant quarantines governing the movement of plants and plant prod­
ucts from Hawaii to the mainland were preflight inspection of aircraft 
and the inspection of mail, baggage, and express. The local demand 
for all fresh fruits and vegetables left little for shipment to the main­
land. Inspections and certifications decreased accordingly. Pre­
flight aircraft inspections and the examination of expres increa ed 
approximately 600 percent over 1943, and nece itated the a ignment 
of additional personnel from the mainland. ~1ail and baggage in­
spections continued in volumes approximating 1943 figure · however, 
conditions surrounding the handling of mail from the armed force 
jn Hawaii were such that it could not all be made available for in pec­
tion prior to dispatch to the mainland. By the close of the y ar oY r 
60.000 parcel-post packages were being in pected monthly at mainland 
ports, thus adding materially to the work load of mari ime in p t r 
3t Pacjfic coast ports. The in pector continued to co rat wi h he 
cPnsors in the examination of mail and expre in H aw ii. 

In P uerto Rico al o the demand for local on un I ti n r ult 
in ver. little call for the in pection and rtifi ation f fruit and 
vegetables f r hipment to the mainland. Emphc i th r i n th 
in pection of surface v ] and , ir re ft to pr .. n b h h intr -
duction o~ foreign plant_ p t and the_ pr ad _of injuri u 1 ~ f 
Puerto Rico to the mainland. The 111 ular 111 l r ( in 
collaborators a i tin th e , cti iti , all of 1 ich haY b lj n t 
to meet the ne d of wartime commerce. 

DEPARTMENTAL PLANT MATERIAL A D DISTRICT OF COLUMBIA I P TIO 

A total of 411 hipmen £ in mino- 1 m ti ma rial 
plants cuttings bulb , etc., an 2,2 7 1 t f d ) an 1 1 7 
ments of outgoing dome tic mat rial (200,947 plant 11 

etc., and 10,730 lots of seed ) , includin .ma rial hi p d b 
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and material in hip tor , quart r , tc., 2, 58 in 
total, 27,577 insect , 15 424 disease . In addition, in p ct r tationed 
in Puerto Rico in connection with the enfor ment of th fruit and v ge­
table quaran ine. made 60 collection of in ·ect and 8 of di ea e durin 
their field and packing-hou e in pection . 

PEST SURVEY IN VICINITY OF PORTS OF E TRY 

J)uring the year 42,879 man-hour w re xp nd din making an in­
sect and plant-di ea e urvey of th more in.1portant food crop grow­
ing in the n iron of the port of entry and international airport ou 
the Atlantic Gulf and Pacific eoa t and a the. Nlexi an bar ler f r 
po ible introduced plant p ts. A total of 19 698 lot of in · ct ma­
terial and 4 450 plant pathological specimen collected in the cour e of 
the survey were submitted to pecialist for determination. 

As a re ult of the urvey sample o:f several insect. and plant di -
eases known to be o:f economic importance in foreign area were col­
lected in the United States for the fir t time. The mo t imp rtant in­
sects found include two bean pod borers, Maruca testulalis (Geyer) and 
Funclella cistipennis Dyar, found in Texas and Florida re pectively; 
a lepidopterou in ect, Gnorimoschema gud11wnnella C\Vl m.) who e 
larvae attack the flower and fruits of bell pepper , found in Florida; 
and the European rose maggot, Rhagoletis alternata (Fall.), found in 
ro e hips in the States of Rhode I sl and and Washington. 

Plant diseases found include Phomopsis tuberivora Gu ow and 
Fo ter, which causes a hard tern end rot of potatoe in Briti...,h Co­
lumbia, and Elsinoe piri (vVor.) Jenkin , a fungu known to di figur 
apple and pear leave and fruit in Europe, both found in the State of 
Wa hington; and 4-he European :fungu Phomopsis juglandina (Fckl.) 
Hoehn. found on J uglans regia L. in California. 

Several in ect pe t , not widely distributed within the Unite l State , 
were found in areas where they had not been known previou...,ly to 
occur. New locality record that are of importance include the fol­
lowing: The California red cale a major pe t of itru wa found 
in Arizona on lemon and grapefruit tree · two mirid , Piloph01 · 
7Jerplewus D. and S. and H eterotoma me1'iopterum ( S op.) known to 
occur in the orthea tern State , were faun l in ,Va hingt n L t e, the 
form r on plum and the latter on apple and potato· th lechiid 
Gnorimoschema plae io ma (Turn r), an important pe t f l otato 
and tomatoe in New Zealand and Au tralia, and h r tof r , c rde l 
onl in thi country from California wher the lar ae attack niaht­
shad , was found infe tino- the am ho t in Loui iana. 

CERTIFICATIO FOR EXPORT 

A total o port c r ific ri1 ,., 
issu d to me itary r quir ff 
cate were 29 port co 40 
exported to 1 countri . 
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