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'aOEVTARINZIt
 blALT N. SP. THE  A?PLE

  BLOSSOM  MIDGE,  WITH  NQTES  ON  .

   ll]HE MORE  COMMON  G.-L  )IIDGES
                                   N

     ATTAaKING  APPLE  AND  PEAR,  . .

          By ll. IEi'. B.LRxEs, "L  A.  Ph. D, .

. (Rotliamsted ]]xpeTimental  StatiDn, Hatpenaen,-Eng]aL)d),

                   1. The Apple Blossorfi Miage.  

'

     Through  the courtcsy  of  Dr, Hmoi,[:Lnu YuvLs:t oE the hnperLnl Agi'ieul-

 tural Experiment Station, Nisigahara, II6]cy6, bhc writer  has been able  to

 exanmine  spceimens  oE the Cbntat'inice species  whieh  Mr. C. T.NN.LBE 1)as recently
. stuCLiea  (J, Plant, Prot,, 23, 1936, 509.vlS andl  596--GOI), .

     T]ie conclusion  is reached  that the Apple Bloss.om "Iidge i.s pesv to
 science  and  it is described below as  Cbntattinire mreli  n.  sp,  [Mic colouvs  a,re

 h･o]Tt balsam  mQunts.

         
'
 .- an;ati  n,  sp.

      Male.  ]Iength  2･ "-2}t]nm.  Antennae:  typical Cbnt.("Linics sta'udture,

   2+12,  slightly  lgpger tban  the  bocty; lst and  2na flagellar segments  fused;

   stem  oE  3vd fla.trellar segrnenb  ibout twi.ee as  long as  broacl, neclr  s'lightly

   ]onger, al)outi the  same  Nvidth;  stem  of 10th  flagellar sDgment  slightly

   nftrrpwer  than  tha･t of 3rd  but the  same  length, abput  t}yo ftpd  rv lm.IE

   times  as  ]ong as  broad, neclc  slightily longer, about  tlie same  width;  12th

   fiag'ellar sogment  with  s]nall  distal prQlongation. ralpit  proximal seg]nent

   nearly  twice as  long  as  broad; secona  sllghtly  longer and  distinetly broader ;

   tliird abeut  t"7ice the length oi  the proximal; d.istal slightly  longcr  tban

 
'
 the  ehir'd, near]y  three  tiin'es the  length of the 

'fit:st';'
 aistial thr6e Seghients

   about  the stune  width.  Thorax  dark brown, IN･"ings cloar,-3r(L yein  reaching

  margi.n  just beyond  apex  oi  the wing,  Legs paler, cla"'s  simple,  empodiu)n

   ncarly  as  long as  clasvs, Abdomen  mdaium  br6iirn, 

'G'cnitalia':
 

-bisi1
 clnsp

  segmeut  about  twice  as  Iong as  broad, mediu]n  brown;  distal clasp  segment

  pa.ler; dorsal lamella small,  deeply emnrginated,  eateh  lobe aboue  as  wide

  as  long, with  a  feyv setae  distally, not  so  blunt-ended as  in py'ivoi'cG IttLEy;

  xsentral  1annella neftrly  ttvice as  long ns  tlorsal, each  lobe narroiv,  about

  feur timcs as  ]ong  as  xstidie, aisbinctily narro"Fer  than in pyrivo7-" ]iLEy,

  "ridely  separated;  style  narrow  and  pointecl, about  as long as  ventral

  lainella.

      Cotypes, Ceeid. 32-ilN3 ind  3392'-iS inclusiye,

.

,
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                        II. F. Bkicsrs, Ct)NTARnflA  u-4mN.  Sv. 1'27
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           FemaLe.  Length  21!2'y3rnm. Antennae:  2+12･,  first and  seeend

       fla,gel]ar seg]nents  fused, lst flagel]ar segment  is three to four times  as

       long  as  wide,  2nd  about  t"ro to two and  a  half times as long as  wide,

       <in pui,ivora RII,Ey thc-) lst is about  five tinies as  ]ong as  wide,･thc  2nd

       about  3 times tis long ns "'ide),  3rd fiagellar segment  sliorte,t', nbout  bwice

       as  long as  wide;  neclc  on  ba･sal.segments very  transverse n･nd  shprb,  on

       distal segments  lon.trer, about  as  long as  "ride;  dista･1 pi'olongation of  12-th

       11agellar segmeiit  not  so  disti,nct as  iit py-r･iveo'ce B-iLEy. Palpi: about  as  in

       mn.]e.  Thorax  d:u'k bro":n, Abdomen  paler. Ovipositor very  eNtensile,

       acic.ulate,  Otherwise  [Lbout  as  in ]nftle,  , 
'

           Cotypes, Cecid, 3?5-A-6 ancl  S3'/)9'-v3!06 lnq]usive.
         Note. Cot),pes Cecid, 3?;')3, 3393, S399, and  3tL04 liave' been returned

     to Dr. Yu,ts,L for dttposition in the  colleetion  of  the D",ision  of Entoinolo.cry,
                '
    

'Imperial
 Agricultura] Experiment  Statton, Nisigahnra, [D6ky6, ll]he remain-

     ing cotypes  are  in the BARN]ys  Collection,
                -t  ;t

L     The  
speaies

 
is

 
n
 ltu'ge Cbni'ai-ini,", very  snnilnr  ta Chnt"o'i7aifel)y]'i･voo'fl g･u,Ry,

the Pear "･Iidge, Iti has been  co]npared  in detnil "rith  speciniens  o'f the
]a･tter midge  h-orn Nor[ollc, England  (]nales, Cecid. 273:FJ-v42, 3072"v3: females,
Cecid, 27-3-v9,  307th-v5) and  from Caernarvonshi,re, IVales (nmles, Cecia,
3592N3:  females, Cecid. 3;591e-5). The  maiii  points of  di'ffic]rence ire  as

folloNvs:-The Apple  B]ossom  Miclges are  sliglitly sinaller in general  size;

their wings  
are

 slightly  narrower;  in the inale,  and  to a  lesser degree. in
bhe female, the distal pro]onga･tion ef the ter]ninal fla,ge]lar segrnent  of the

opntennae is not  nearly  $D  proneuncdi(L as  in the  E'ear Midge; in the fe)nale
the necks  oE tlie basal flag6]lar segtneuts  oi  the ante'nnite  are  iuore'transverse

and  much  sliorter  than  in the equisralent  seg'ments  of t])e ?ear  ]Iidge; arid-

in the latter species  tl)e first flagellar segruent  in the  female is ]ongev than
in tlie Apple Blossom )licL.ffe, Diffktrellces in the  nSftle'genitalia  can  be  seen

by relerenee  to.the  tiee]]nical de$eri'ption.

    This midge  xyas  first discovered in 192G  in the Na･gano Prefecture. 
'It

has ene  generation a  yenv, the  adults  enierg'ing  in ]ate "lnrch or eariy  April.
The  mftles  ]ive 3"-･10 days aiid  the fe)nales 4rv27,  the  latter beginning
oviposition  3-wlO days after  emergence,  The  eggs  are  laid in t]{e 

'ftosver

buds  of ftpple ana  tl)e Ia･rsrfte hatch in 12-v15  days, Abeub  4to larvae a.re

found in eftch  flower bud  and  zre  full}r fe'd'iri itbout  1:5 days. The  in'Eested
buds which  are  sxvollen  remain'  clo$ed,  the petals becoming  thi,cl{ and  spotted

wit]i  a  darlc pink. The  larvae, leave the buds  for tlie to]p inch or  so  of  the
soil towards  :the end  of  AIay. 

'The
 prepupal  stagve lasts abeut  140  days,

xyliile pupation takes place in latc September  ftna  1:ists about  190  days.
Handpicking  the  infe:ted buds has  been recoinmended  ats a  controlL  AIter-
natively  or addibionally  intensive cultivation  for several  weeks  at  the end

of  "/[fty and  in J"ue  and  again  in the $prin.cr might  be suggested,  as  mighti
also  allowing  ponlery h-ee range  undev  infested trees at  tl)e sfttne peri.ods oE

the yeni',

'
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               2. Notes  on  some  other  gall rn'idges  a't'tacking

                              Apple  and  Pear.

         rhc  ]nore  cemnion  gakl mi･(Es,es :zttacking  :Lm)ee  a!id  I'eav can  bo con-

     venientl.v  grouped according  to t})e part of  blie plftnt tbe lars'ao'dtunage.

         A. Bud  usua]ly  on  tei'niinal t"']gs,

              XS'oodl,- pluritoeular  roundea  gR]l.
                 I. Pea,r ,,,.....,1.  Apio?nyift bcrgeissfrt･])e7jbi ("+.tcT[TJ,).
         B. Terminal Leayes,

              Botlea nlal'.crills,

                 I. ilLpple.,,...,,,e･,  Paszt7beurtz tnrtli  lCl],/vF]cLt. . ,. ..

                II. ?car .....,.,.3, DGsynet"'cs 2)yri (Bovcrri).
         C. Flower Buds. 

,;.
 ,.,,.

              Ilenutinins,' ulosed.

                 ]', Appte.........{L. C'onttantindrt mali  ]liutNl･:s,

                i]1, Pear  ..,.,....;'). Contav'iolirG putt･i'S TiLv,Lre1,:.s.

         J). ISruit. -

               Young' i:ruitlets swollen,

                 I. ?ear ...,,,.,.6, COnCna･}vinicd pyr-ii,orcs (IIiL]sy), 
'

         ]k]. Grafts.
               Bet"'een sclon  and  stoclc.

                 T, Apple.....,...7. tT"homfGsiniNt}ca octelipee'ace RtiBsix2tMEN.

                IT, ?eav .........7. rVaomGsiszianre eculspe･rtlfe RtiEsiLtut]zx,                                       '

         1. A2)･io7]byia bei:qenstfeon7}}i (SS'iLc}LTL) (IS82･), The  distribution of tihis

     species  is appnrently  Ihnited to tb.e countries  adjoining  the  north  eastern

     part o'f the )lediterranean, there  being recoras  of  ibs occttrrence  in It:z]y,

      Corfu, Greece and  Syrta, The  aault  mi,d.[res  emerge  between the ]niddle  ef

      "Iareh  and  miq-Apvil  and  the ieniales lay about  GO eggs,  The  galls, in "'hich

     tl]e 1ftvvae subsequently  oyerwinlier,  tirst appear  in August. 1]hey a.re  dis-

     tincbiy woody  ftnd  scveral  larvtLc livc in separate  celLs in eaeh  gal] (Fig. 1),

     Besidg's kttacking  Pur･zss eoono}bqeoiis,  this spegies  is rccorded  iro]n 1'. salifttfblite.

         2. D`esvneu?'cg mct･ttKiEFrrEm  (IDO+>, the Leaf Cuvlinsr A.pple }[ids,e, [1]his

      species  is on  record  ironi ]rrftnce, Ger]nany, Itialy and  Ensl"ncl in Europe

      and  reccntly  (192$) it hns ljaen iound as  th pest in north-eastevi{  "Ia'ssachu-

      setts  ftnd  south-eastern  New  Hn]npshire, U, S, A. Little definitc int-onnation

      is' ayailable  regarding  it-s biology in Europe  "'hevc  it lias a,ttracted  small

      atte.ntion  as  a  pest, In A]nericft it has four genevntions  n  yeai', thc  larvae

      of the first bei!ig iou4d  between  "lny.20th and  June  25th, those  of  blie

      seeo]icl fro]n June  30th to Augusti lsts, tliose of the thira froni August  1;-)th

      to September lst and  those ofi the fouvth h'oin September 20th t-o Octobev

      5t,h. 1]he e.ff.n'$ Are  laid i:i tlLe vnfolded  ]enves "rhich  reniatn  rolle(I up.

    . Tl}ese rolls  becon}e reddish  nnd  final]y･ blacken when  t･he tarvae are  fulS

      gro'Lrn and  arc'  about  to leave the]n ior the seil wliere  they pupate. Usually
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        .･ Fisr. 1. Gftils oE  -dpio7nyia  bergeizstammi.

 about  17 la,rs'ae are  found in a  leai but ns  ninny  as  131 ]nri'ae htu'e been

. recorded
 by 

]g･V.

 
I).'XVi{irco"[B

 "rho  
has

 sLudied  the midge  in･ the U. S. A.

 Stmntea gvowth results  froin the curl,etl leaves wl)ich  eceur  on  the  terniina･1

 shoots  and  watersprouts  and,  as attacks  arlie usually  confined  to young  vigor-

 ously  growing  trees, .Che damage  cnn  be seyere.  Summer  pruning,  eultivation

 
and

 poil inseeticides ean  be used  to suppleinent  the "rork  oi its natul'al

 enemles.  .･ '.

     3.. Pasynetera pit,'i (Bouc]-it',') (IS17), the Leaf Curling ?eav  Midge,  This

 -species, whicli  i$ closely'alHe(1  to the preceding specles,  is g'enernlly distributeq

 throughout Central, Northern ancl  ]Srestern Europe. I.t. has a,lso beell tL

 serious  pest iti New  Zealana siuee  about  19gO, and  more  recenbly,  102'3

 onwal'ds,  it 1ikLs a,ppearecl  in Connecticut a-n{1  Neiv York  Statg, 11f, S. A. In

 Englancl this ]nidge  has tln-6e to 1'qur generations a  year, in IttLly six  ttnd

 occnsionn.tly  seven  sund  in New  Zenla-ncl there are  at  least six.  The  egs,$

 fi.re la,id in the folds of  blie young  !en,xrvs fis soon  as  they  burst froni the

 bmd. [Vhe larvtie, which  usually. puniber 3r) per lestf, but SS have-on  o'cett$ion

 been iound,  liatch in a  fesv days nnd  o"fing  to their feeclinsr' actiirities and

 ti1]e lateral .(rrowth  of the leaves tl)e lattffr neydr  uncurl  CFg. 2) and  fio :z

 tube  is pro'duced  on  each  side  oE the mia  veih, These be,coni'e red  and

 Sna･11y blacken when  the ]arvae hftve eompletecl  their g'ro"'th. So]ne larvxe

 pupate  in the leavles while  obhers  deseepd tQ the soi]. 1]he exrer"rintering  
"

 ]avvae ftII pupate ip the soil.  The  fiig]its of  tl)e midges  take  piice  as  follo"rs 
'

 in En.eland, the first bet'ween April 11th and  June 2{th, the secortd  June

 4tll to July 2Sth, the  thira July Sth to September 13th] the  tourth' August

 
'15th

 to Oetober 15th'and the fifth S'eptembe!` 29th  to Oetober 13th, There

  is constderable  overlapping,  Considerable' 
'damage

 to nursery  stock  and
  '
                                  '
         .

                                                           NII-Electronic  
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grafts orten  rvsults  fro)n infvbtations. Soil insecticides, such  as  ealciurn

cyanide,  spvAying  "'it]i  nieotine  and  nELphthalene  a･nd  nicotine  and  soit  soap

against  tl]e adulti  midges  and  dusting syith  lime-sulphur againsb  the  eggs

haire all beun  trietl with  a  cert･ftin a-inount  oE  succes$,  In addition,  fairly

suceessful  attempt･s  nt  bi'ological contrnl  by introdtieing Msocyelops vm(tve]actli
into Nesy Zealan(1 have  been )nade  but this parasite dicl nob  exert  t-he (legree

of  cent)'ol  "'hicl} ha(1 been  hoped. -

Fits., 2, Glalts of Dasy-nettj'a f)yj'eJ

    6, Cbnt"riilirG py,'ivo)'" (R!nEy) (ISS6),
serions  pust. 1['ts range  extends  througheut

t]ie iruit a･rca$ in･ the U.  S. A,, notably

[E]hore is only  one  goneration a  ycar although  seme  authoritics  have recordecT

a  prtrtial secon{1  flight of  ]nidges  in the late $umrner.  The  aclult  miclges  in

England  emerge  trom  the soil in Ipmte ]Iarch  an[1  early  April. The  females

lay thcir eggs  ill t'he )reung  blosso)n buds as  soon  as the sepftls swell  ana

separatc  leax:iDg fimall crevices  between the]n, [1]he ostpo$itor  is ins'erted in

t])ese erei'iaes  ancl  tlie 'eggs' are  laid lnside t]ie blosson.i "Tithout  aetually

punctuting the petals. 1]sventy tg thixty eggs  nre  deposited inside each  b]ossom.

By  time the  b]essom opens  the  larvae hftve "TQrke{1  their "'ay･.into  the youfig

h'uit. These･s":e]l niore  rapidl.s,,  than  unattacke{l  ones,'somebknes  beeoming

       -, Cloottrej'inifi mGli  B.xRNEs

   (1939), the  A.pple Blessom  "!idge.

   Tliis species  is apparently  cenfinecl

   to certain  
'Iimitcd

 areas  in Nippon.

   The  on}y  in formation ayatlablc  has

   been  proyiaed by T.xx.NB]:･ whose

   
'
 pg,pers haycbeen  abstrntcte{1  earlier

   in tliis paper. V:he dania-ge is
. serious  as it prevants thc fruit

   from  sgtting.

       5, CbnttGo'in,i" pyrS CVttvtutEs

   (ID22), the ?ear  Blosso]n "Iidge.

   This "'hito  species,  "rhieh wn･g

   descritbea from Spain  is much

   smaller  than  the  previetts one,

f being only  1,3 nnn.  in the ]nale

   nnd  1,6 inin,  in the feniale, ZUhe

   liutvae live grega-rieusly in the

   blossoin oE  IIy)'ias coiJff7j}'t"bis (Pr-
   ii.xsTELi). They  ])upate in the soil

   and  the adults  appear  in eai"ly

   .)Iarch the follo"'ing ycar, T]icre

   are  as  yct no  records  oE a. py)'i
   bcing a  pest.

   the ?ca･r ){i.dge. Th'is is the most

    Enrope  an{1  it is well  kno"'n in

  New  Jersey and  the Huclson i'a,11ey,

.

.

:
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                         N, "", B.utNIJs. COA;ZLRIA[Lt  fll,ILi bT. Sy, ISI 
'

                    t
.                                                       '                                                                           '                                               '                                                                '

      round,  at  otheu3  irrcg'ulatr in shapc.  T[ie lavs'ae eat  out  the centre  ot  the

      fruitlets which  b]ncl[en internally an{t  tinft1]Ly bueonie ]tollo"'tr{1 outi, Th"/v

      crack  and  fall to the ground. CVPc 1[u'vae leaN'o the  fru'ittet$ iTor tl}e ground
      ",here  they aesti,i'･ate  a'ncl  pa$s  tl)e "rinter,  This inos'einent  to tl)e soil is

      completed  fvom bhe e-d  oF )[ay to the encl  oE  June. 
'The

 damage  to bhe

      crop  is oEten  yevy  considiei'able.  The  renioval  ancl  bvi:ning oE a-ttaclced

      hrLiittets to be efFbctive  niust'  be done before bhe  la.rvae 1iave left tlium.

      Intensive cukivation  for several  "reeks,  fLiter the  larvnc h.ave reac]ied  the

      soil has been prnetised on  eccnsion  witli  sue,cess  pan-ticularly in dry su]n]ners,

      in Eng!and. Allowing poultry free. vange  in inEestecl orcliardis  ]ias also

      helped in  keeping the nuinbers  oE ]nidges  closvii. Spraying w'itli ni,coti.ne

      "rhen  the flo"'ers are  in full bioo]n has also  been  successiul,  Soil inseeticide$,
i
 suc]i  as  calcivin  cyanide,  hat'e been used  but aro  inoure  succ:esshil  "'hen  onlv                                                                         "

: isolated trees a･re  infested, l3esiclgs attaelcinsr  1'ly･j'us cominuobiR  this svacies  is

      also  yecoilde{1  h'o]n J', etcGt･ie4tbl･ifc.

, 7, Tliomfis･ioii"urd qe･ulij)eo'te" (Rti]siL.u[EN) (IS93), tlte Red  Bud  Borer. '

'

 . This species  is recortled  lironi Gern}any ftncl Eng'land. U$ua.11y it occurs  as

      a  pest oE grafted res'es  but ib al$o  attacks  otlier  Rosaeeous plants an(1  1]as

      
been kno"'n

 to destroy gvarted peavs iii Germany  and  gvnftoatapples in

               The  lavyae lii'e bet"reen the guLfted bu[1 and  thc  stoclc  nnd  I}rqvent      England,

      the t"To froin iusing. 1[n ]lnglanct ･three gener'ations ]iave IJeen known  to

l, Qceuv in some  years on  roses,  the  first flight being on  the xving  cluring  t]ie

      latter part  oE  )d[ay and  nenrly  mll  June,  the  second  in July ancl  eii･rly  Aug'ust
l
 and  the third jn late Augu$t  and  September.'Oviposition. "'ill not  talce
i
 plaee en  healthy shoots  of roses  but  only  in arbificial  o/v natural,craclcs  anb

      slits in the  steins  such  as  oeeur  w]ien  grafting has,taken  :place or  wllep

      thorns  ha･ve scarrea  thc sbems.  CansMerable'loss owing  to t]te failllre ol'

      graFts lias frec{uenisly oeevrred.  [['o control  this midge  iLt is neaessftry  to

      pi'event t,he ie]nales ovipositins,  in tlie g'ra'Ets ana  this cn.n  be  doi]e sviecess-

  
'
 fnl]y by  covering  theni witl!  vaseline  (petroleumi jelly) or  tying thein  iip

      "'ith  "'oD]len  thread  softked  in tu.rpentine ancl  naphthalenc  and  tlrie[1 ].}e'fore

      use.  In the ca$e  of loxv gvo":in.cr rose  trees it is adequate  to earkh  up  osrer

      tlie gra-fes, .'

          In addition,  there zare severa･1  iniclges  
'h'om

 peav  on  i'eeord  from  Nippon

      ":hich  have  not  yet been identified. Mr.  [1"yLDtLo OilisD,t (1[n.s, X'Vorld, E, 191S,

      14) recei'{led  a  midge  attacking  pear in IIonsyfi (ou the "{aiiilftnd), "'l)iie

      later "I, YAGo  (J. ]]lant. Prot., 16, 1929, 21) also  re])ortod  anotlier  midge

      aoin.cr su'milar  dfimage at  the same  plabce, OKAD,tVs ]nidge  is sepa･ra-ble  from

      YAGo's iniage  in that  the former has pabehe(t wings.

          Recently, [D. AoyA"[s  (Rep. Jap, Ass. Adv. Sci,, 13,-1938, l73-L･G) has

      reported  a  Diplosis speeies  atta'cking'pear  in Korea. This speeies  has two

      generations a  year, the aaults  emerging  in ea[t'Iy May  and  again  in Augusb.

      It overivinters  in the .soi], The  spring  fe]nales lay 5'-"13 eg'.n's in t･he you]ig
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peftrs in "Iit>', eaustnst  ti1i'e]n to e'all. I'upattou ttLlces phica in the soil  in

niicl-July,  [V]ic sun"ncr.r  Se)nale$ ovir]osit  in thc lea: st･allcs nncl  the laryati
hore in the lruit, b-ds near  

't･1ic
 stft1]{s an(1  theb･' lieco]ne fully fe{1 in 1thte

Septembey. O)ln'ee to twelve  1at'vae oceur  in a  bud. Iti is i'ery]nuelihopad

tl'Lat the oppertunity  of  eNa-]nining  some  speeiinun$  ot  this mictgc  will  be
given to the  "'riter  of t]ie present kn'ticte.  This  specie$  inay  turn out  to be
C`onta?`iii'itG 1)y}'it'ei'ca ItTT.):.Y.

   I ain  {lcepls' indebtea to 1)r, H"teiiARu Yu-ts.L ior gis:ing ma  particuliu'e
concerning  the  ]nitlges  "'hie]i  have been recoraea  froiTi )lippon.
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