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It will be observed from No. 5 on thf§ -

file that the Colonial Development Advisory

Committee stated that they recommended the e
grant for the purpose ox"“')roviding for the
with the control of

a1’ research in connection

the Kenya Couumon éuft‘ce ﬁ\ealy Bug'. The

nroposals which the Governor makes in the

present uesoatch 8till fall unuer this heaain,
anu 1 a0 not think there is any nced to

re-submit the matter formally to the Committee.

it shoule surrice if the Chairman 1s approached
tirect; - think he will be p.e.ared to give
approval cn behalt of the Comnittec. The
Preasury's vering a.proval woul. also be
reguire

that a note

noula be pre ar getting ut

W

the postion, anu

bt L ;rau-l— 6810 this 1o Ulr Aluan Jee Smith
un.er ¢over oOf 4 inute =8kin. for his agproval
y utilise the unecwpenaed oalance of £14¢
f the r:ginal lunial levelopment Funa
eant tosarus the cost of the pronesed visit
Lo the selgian nyo.
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- R. Tnoumrsow, Ph.D., D.Se., F.R.S.

¥ ’ (O ¥ g “%E
- 3mperial 3nstitute of Entomology 7
/

Dirsctor : ead mcﬁ
A. K. Maxsuart, C.M.G., D.Se., F.R S. H e 4 at—
Assistant Direotors : Britisu Museum (NaTuraL History),
S. A. Nzavs, 0.B.E., D,Sc,

CroMweLL Roap, LonpoN, S.W.7. \

< /,,
(/ ’ 29th December, 1837,

A
hw thAnka for your letter of the 23rd December,

Dear stockdule,

and for the copy of the repoert by Le Poelley and Melville on
their ae/nrc!_‘: for gtnsitos of the Kenya Coffee Mealy Bug.

It 1s l\ pity that thg.i-esultl have ‘pr.ov'ed negative,
but I think the search was really justified.

Yours sincerely, -

Sir Frank Stockdale, K. c.l.G., C.B.E% i
Colonial Office,
Caxton House (East Blook),
'!o;hnl S'k.rut, .

ole

LR



Telephone No. ; WarrrrALL 1234, % EOE‘VED \ é
g DEC1937

Any reply to this letter should be addressed to—

THE SECRETARy,
TREASURY,
WHITERALL, Loxpox, § w1
and the following number Guoted
§.34609/0392,

R4 December, 1937.
S1BOFY SENT TQ ACCOQUN T DEPARTMEN T
I have laid before the Lords Commissioners of
His Majesty's Treasury Mr. Flood's letter of the 15th .
jfi/ \instant (38049/37) regarding the grant of £1,400 from thF'
Colonial Development Fund to the Government of Kenya, :
which was approved by the Treasury Lettér of the 17th
April, 1936 (8.34609/0392) in connexion with the control

of the Kenya Coffee Mealy Bug, and forwarding a copy of a

despatch from the Governor of Kenya requesting that the
§ unexpended balance of £145 from the grant may be used to
N
] defray part of the cost of further research into the same*
-~ . )
N\

) sub ject. . R
V\ e In reply I am to request you to inform
}Qi\ Mr. Secretary Ormsby Gore that My Lords saﬁction the
\q Governor's proposal, Yhich They note has been approved by
* the Chéirman'of>the COi;ﬁiél Development Advisory
Committee on behalf of the Committee.

A copy of this letter has been sent to the

Secretary
The Under Secretary of State,
Colonial Office.



Secretary of the Colonial Development Advisory

Committee.
.. I am,
8ir,

Your obedient Servant,



C. O

M'A'W Al
el .
My. ~
Sir H. Moore.
Sir G. Tomlinson.
Sir C. Bottomley.
Str ]. Shuckburgh.
Pormi. US. of S.
Parly. U.S. of S.
Seoretary of State.
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7aAIR MAIL %
" ._ ; — GoveRNMENT Housi_

' 5‘!';!0!56 g” - "‘;_v B Nairosi
’ 7 t Kenva
’ 20 November 1937,

Sir,
With reference to my despatch No.666

’;é’ of the 6th

t
lcvember on the subject of the free
grant from the Colonial Devélopment Fund of a

sum of £1,400 to provide for research in

@ ’ connection with the control of the Kenya Coffee

lealy Bug (Serial No.411), I have the honour
for transmission

\‘ " to gunclose, for your information and
5 N * hp the Colonial Development Advisory Committee if
the joint

you see no objection, five copies of

>
N ¥ RN i
\ § \5\.\'} Revort compiled by Dr, ILe Pelley and 1r. ltelville,
J o
AN«
f I have the honour to be,

NS
'\IWJ \\i\ . Sir‘,

D) N Your most obedient,
humble servant,

Ny
AIR CHIEF )ARSHAL
GOVERTINOR.,

e T ™

THE RIGHT HONOURABIE ;
7. ORMSBY GORE, P.C,, M.P.,
SECRETARY OF STATE FOR THE COLONIES,

DOWNING STREET,
LOYDON, S,W, 1.

/
@  p



NEPOAT TO THE CCLONIAL DiViLOPMNT AWISCRY COLITTEE

BiULUGICAL CUNIRUL OF Th. n -NYA CUFFEE

MEALYBUG  1936-1937.

by

RJH, Le Pelley, Entowologist
and A,R. lielville, sntomelogist.

Kenya Colony & Protestorate.

S
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BIGLOGICAL CONTROL OF THE KENYA CO¥Fib iiAL YBUG

1936 - 1937.

by

i{.H. Le Pelluy, Entomologist
and A.R. nelville, Entemelogist.

Kenya Colony & Protectorate.

CONTRNIS .

Introdustion.

Part 1. Report on Investigations in the grient.

part 11. Repert on werk -ﬂh Insect material
receiyed in Nairobi.

wummary of parts I and Il.

Results of the Project.

Note on reasons for negative results.

Appendix I. Details of Shipments.

ippendix II. Shipping Kethods

Appendix 111.Ddary of Journey.

Appendix IV, Asknevledgments.

rage 1.

rages 1 - 4.
rages 5 - M.
rage l4.
Fages 14 - 15.
Fages 15 - 6.
ages 17 - 22.
Pages 23 - 25.
~ages 26 - M.
rages 29 - 3l.



i.

The ;}r-’dn report deals with o yroject for the
biclogicul contrel ef the kenys coffec menlybuy (rasudocpocus
kenyss Le i‘elley), the chioef objeot: of which were t« search
8 widely an poesible in the (rient for the naiive hewme of the
ioseet and to investigate tne paresitic :nd predacious enemies
of the related speeiss 8sudococeus lilaeipus Ckli., .ith a
viev %o thelr iatrodustion into renym uni with t @ hope of
thelr eventual cstwolishuiny a2 enamies of the loeca. meal youg.
(e project entalled work in the urient (Lie vollicouing end) '
and in .enya (th. re@eivin. sugg} i Le Pmy“ bue col.eotany:
end wal tarougnout in ehar e of W 1 at the recciving
end st fdrst of .r. i, sdlkinsen snd after iovesber Llth. the
dvte of nis arrival in . enya in cuare of .r, 4. ., outﬂlylc.

X

rart I of tuis report is preparcu by ., ., Le el Ley

rart 11 by 4,.. uelville.

T 1Y S CRETLV SE VRN T PRRD UAWY (0. I R s T 0 O

(his sestivn of the roport deals sith the work at

the eoil:eting end. lechnigal detaiis, ®ich us the bionowies
of purwaites und detalls of the methods emplosed in uhe
laberatery. have been gencraily ezcluded, ‘hese will be
prepared Later either for s further report or for publication,
when ldmﬂtcuh- havy been reseived of the manerous uu..u
conacnud. In respeot of ull -Mﬂ’mnt of hmt- mentioned
in the hoda of the report, d,tux( will be found in a. tppuﬂ.x.

a7 R



2.

1 left Gan Franeiseo on June 5th 1936 and arrived at
Honolulu on June llth. iiere 1 did extensive eolleeting in
three islands, valu, Haweii and nauai and threc snipuents of
gseudocoocur kraphniae iuw. parasitised by pauridia peremring
{imb, were wade. (Pseudocpeeys lilacinue Ckli. is not present
in the Hawaiian islands but pPgeudpcgcous krauhniae in also a
souew at close relative of [, konyae). Also the meal ybug
collections of the Division of ilant Inspection at Hemolulu,
chiefly mealybugs intercopted frow various parts of the world,

wer: examined.

1 Left Henolulu on June 27th and arrived at hobe on
July dth.  Jolleoting was done in a number of dilferent places
in Japan vetween (kaywsa and Yokohama. une shipwent was wade,
of ;seudococous krauwimise iuw. parasitised by Jlausenia
purpureg Ishi.. :nd Anagyrus subalbipes Ishii

1 left Japan at Kobe on July “5th and arrived at
Hong Kong on July Joti spending one day (July 27th) cellesting
in and around Shanghai on the voyase. Collecting was done in
#nd around ‘ong Kong Island und | ;arrltory an ! at Canton.

Hong Kong was left on ugust 9th nnd ianila reached
on August 1Cth., Here after a short stuy i ranila mak ing
the necessary oiiicial contacts, i made my heaflquarters at
tne sehool of rorestry, Los 3ahos. Uellectin: was iu.ediately
undertaken in und around Los Bahos, and also in kanila and
various parts of Laguna, [ayabas, Batangas, Cavite and isal
provinges, and also in and around Baguie, uountain rrovince,
up t an elevation of over 55(;0 ft.  An {ntensive study of
casidecocous Jilaginua in the neighbourhood of Los Bafios was
wiade and s nuber of parasites and predators were found to be
present and certain of then were investigated in um; detail,



The two ehief primary parasites were new species, wnich nave
since been deseribed by . Ferfilre as mm_l_gﬂm:
and Apagyrus lilaeini. (f these the ppeudsphyous appearsd

t¢ be partiecularly rrouising and Lorvze stocks of this (and

of the Anazyras) were bred up for shipwent and lurie numbers
w}sr. received alive in "airebi. A total of seven shipments
werc wnde fro. Los Banos, the inzeccts sent alse including two

species of Cesidomyid and one Joocinellid.

‘he work in Los 3ahos wus concluded in ¥ebruary 1937
and | left manilu on jebruary Lth. doing nalf a day's
collecting in .acassar on ‘euruary °3rd and arriving in
joerabaja on ‘esruary 75th.  In the detherliands ludies I
collected widely at ialang, Jjember, Swaarang, 3atavia,
juitensorg, Bandoeng, Bali, Lombok und at other ’blacea,frm
ses level to about 5060 ft. iy headquarters [or the shipment
of parasites .and predators of p, lilacinug was suitengorg
and ten shipments wers cade froi. there and others frou ialang,
Djecber and Lembek s tetal of tnirteen from the ‘etherlands
Indies. Seon after arrivins in Java it was decided, on
reports having been received irom Xenya that the pricary
parasites, frow the rhilij ices would not attack ,, kKenyae
and uwnixll of the time available did not ailow of detailed
investigations being undertaken in cach place, to alter the
plan of the work by shipying a wany as possisle from e
whole couplex of predators and parasites vithout detailed
investigatione into treir bionemuics.,  .ids greatiy uscel crated
the work at the collectin: end, while it ;reatly increased
the werk at the rooauiug: end. It must be recorded that
oven witi this method of shipping gonsiderable seloation was
made and any gndesirablic species known to be pregent in tne

waterial were removed Sefure shipuwent; nevertheless a mawder

of hyperparasites were sent and these were imtercepted in



mx;rmuno at Nairobi.

va conalusion of the work in Jawa, 1 left 3atavia
on June 9th. arriving ut Jingapore on June llth. In ialaya
collecting was dons in end arcund singapore :nd yenany and
w8 widely em possi Ae in tne Federated States of Weyri
Sembilan and Selanger. i, lilaocimus w«s found only in
Pﬁu!g there being apparantiy only one provious authentic

resord of this inseot in Kalaya.

1 left Penang on June 19&1. arriving at Celombo on
June Z3rd. In Ceylon coll :ctin' %5 done in n numb.r‘oif
‘ietricts snd over « wide ares fro ses level to ahout 60CC ft.
In addition a shipment of parasites mi predators was usde

from Peradeniya.

1 left Ceylon for indiu on yuly 13t.. arriving at
ladras on July l4th. Jolieoting in lndia wus 1utensively
carried out in certain districts -nd alse ov.r wide ur.as, up
o an altitude of over Tuww fu. e chdef districts
collected vov r were Colisbatore, the Nilghiri nilis and the
kalabar Coast in .adres Presidensy, .ysere, 3ungzalore and
Balehonnur in uysore state; and in Coerg. in addition sowe
coilecting was done in and around the towns of roona, Roubay
and uadras. ALl records of y, 1il .cinus werc foilowed up,
:nd headquarters for the work of ship ing were wade at Colmbe
atore wherc this meal ybug was comiom, nrd three sidpuents were
made from this looality.

1 left Boumbay on Septesber lst. nd aitur one day's
collcoting around the island of iizhd, 3eyohslies, ariived in
liowbus.« on Jeptewber Lltn., and Hairobi on eptesber 1Ith 1937.




1 arrived in the Coleny on llth Hovasher 1936 and
my contact with the project began with the secy - shipment
frou the rndlippine [slands.  3ince that tiwe | have been
in eharge of the work at the receivins end.

1. General.

shipments of materiul were reccived fro.. the
foilowirn places. iawell, Japan, ;hdiljpine islnods, Java,

Coylori. india.

iost of these shipment. arrived in airebi by
Luperial Alrways while &« [ew arriv-i by sea at Joubasa “eing
expedited there hy the jovermment Coast Agent =nd collecied in
Nairebi, Arrangement: were made for the imucdiate colluction

of all shipuents on arriyval.

(uarantine facilities at the Soott Agriocul tural
Laboratories.

All shipments werc dealt with .» a quurantine
insectary provided 'y the grant frem the Colonial Nevelopuent
Pund., [he insectary, : weli built stone structure with a
concrete fleor, nas windows and ventalitors provided with very
fine gause and a double door entranee. in the interior of
the building an iren rnu/n::\nd the walli at 3 ft. from the 5
floor and similar rails also guard the doors. .hese rails are
regularly groased :nd fons a safeguard agminst the esc.pe of



- B *

L

“orawlers” of any foreign meal ybug which wijnt he reéeived in
shipments,

iothad of L {nteats’ ’

4Ll shipnents received were opcned i ties ‘uarantine
Insectary, the wrapping material “eing trested -ith k.rosene
.».md hurnt.  The astual shipwent bores thauselves werc opened
inside 1 slooved exmmination box. All living inzect: were
colleoted and used for expcriments, In the sase of the
Philippines material esch moalybug was pl ced in 1 zelatine
capsule peuding ewsrgence of purusites, «1th subsejuent
shipments uie waterial rasadndn; alter the colicction of :dults,
was placed i1 sesled jurs with gauge Lids surrounded Yy :rease

traps ano further esergendes sere dealt with as they vecurred.

After all materi:l had bee: suicably trested the:
exazainalion box, shipment tin and nll in-contact materials

were treated wita kerosene. 1

General econdition of shipoents.

The ship, ing mothoda euployed werc ~uite 2atisfactory
and the majority of shipments arrived in excell nt co-dition,
@ood numbers of paragites and predators beinr generaily

available for experiments.

4ith the shipwents irem 'awaii, Jopan .ng the
Philippine lalands 0n1} selectc ) speciuvs were reeecived for
trial.  Any other species apyearing in tie shipments were
destroyed.  iith all subsequentishipuents us wany speeies as .
po-ﬁuo from the sontroiling couplex of 2, lilscinus were =
tried on m The work at the receiving end wam gsreatly .
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increased by this proceiure tut it was pessible Lo experiment

~with a relatively llirge ramber of apecies. .he f.horou-,hnul
of the trial naturally dg,,ondod on e mauyhers of each apscies
eb‘t.dnod.

During the course of the projset owe viry coldl
weather was expsrienced in 'lairobi particularly in t-e months
of June, July and August 1937 ven durin- the warmer months
the dally rawe of tewperature was comsiderable.  [n the case
ol sowe of tue predators reBeived for trial, d-ath took pluce
abwost luaediately alter wuesgence, wiis result veing apparently
due to tue effects of cold, it will be seen below & «u tuose

predators woich have been bred, .cveloped extrimely slewly.

These results ar¢ not surprisi . shen one consiiers
tiat the cli.ativ sonditions previiling 1. the habitat of
ke AdLaSirm® i Lie Far .ast and those of Lic wesl yhug area
i7" nenys are warsedly d4ifferent. ‘he foruer are tiw:e
characteristic of low wltitudes in the hwaid ropies, with
hdgh lamidities for long periods and rel atively muall te nerature
fluotuations wheress the lutter ar characterised 'y .ong o .riods
of low hwaidity and +ide t woerature fluctuations cc-sequent

upen high altitudes in a continental arsa within the tropios,

2. jiethods of sxperiwentation wiih Inkerua , wasites.

(a) Gbaervabion test.

ihis has been rmw 48 the most iuvportant te-ﬁ.
uh-unur possible walee and !mlu of eneh speeics of parasite
have been placed in glass tubes with 1 sel estion of meal ybugs
of different instars. he parasites werc fod with hone, water
and in wany cases lived for Loﬁ puiddl. he ‘behaviour of



@9

- W

five N @ v Py s
thc'pu;ait;i was observed from tiwe to tdwe unter - htnoo;ﬁu‘
wicroscepe. ihe exposed meulybugs were subsejuently
transferred at intervals to potate shoots on wiich they
continued dovalopment.  Uisaeotions of lLhese weal ybuge were

carried out at various lwe intervals after exposure °

(b) gxperiments in culiure jurs.

‘henever Very lurge muwbers of parasites were
availuble they were plaeed in cul ture jwrs @onsisting of Diets
lagp glasses superimpesed on rowing potate shoots infeated with
sealybug., In theme experimonts the parasites wer: fed on sugar
and raising and have lived for lons p ricds (s wo-th or more in

800 CABES) ,

iheas experiments have provaded confimation for
observatlons under (@) and hnave provided myed feude parasites
{or dissestion tu discover the sbtaule ui the ovarles.
Jissectiona of wealybugs wors wlso uade subsguvatdy in these

exporiwents,

(c) yther tosts,

Nuwiorous deceplien tesis nuve been carried out with

wany of these internal parssites in ai attespt to induce

oviposition. in some of these . sgudococens senyse 8 coated
¢ with wax taken frow p, lilacinus while in others th: coatins

materinl consisted of vhole wealyhugs ;round to a nowder.

1 \
p:

In the c:ne’ of some spesies exp rimsnts were conducted
in a constant temperature esbinet, the tauperatures used being
slailar to these prevailing in the countries of origzin of the ©
parusites. ~



3. MNethoda of sxperimentation witu ;redaters.

Atteupts to breed preiators have ocen sonducted in
Llarye Cages, in culture jars us in (b) above, and in ‘sowe cnses
in olass tubea, The cages used werc cenmtrueted ol cloth and
wood nd were provided with gluss lids.  Sprouting potate

tubers infested with w al ybug were placed in these cuzés.

in the zlass tube experiucnts about 5 meal ybugs were
placed in eagh tube, The number of predators ol ced i+ each

tube varied with diffsrent ¥peeies.
4. lpwsilan igterial. AN

3ix specimens of ygupidia pereuriua .imb. :nu iive
spuel..sns of @yumus Luteus (7) <erc obturs A alive, Lese
1aseetbas were trisd on oy kenyge Hut {.dled W reed

. Japen.

A sbipment contuining twe lnlornal psrasites of

Lesudococaum grauhnige iuw. was received {row Japan, but no

wdul te were obtadied alive.
¢. chilispine Isiands,

Mearly 5(i¢ specinins of | seudaphyeus grie wore
obtained alive {row the shipuents of geudococcus lilaginus
from tne Phili, , ine lslands, ALl mealybugs ootained in tiese
shipmonte wers placed sangly in gelatine eapsules «nd daily
euwergences wero collected for experiments. is wany as 2
Lasudaphygus were obtained frowm one -, Ailacimup “wmmay*,
1his was the highest fiure obtained. 8 an exauple of the
saergoncea obtained, 103 "mu..ies” {row the 4th shipucnt gave
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909 parasites or sn averase of ', _or “waiy'. These
iheests were active at lsheratory temperatures. Copulation
ans obmerved to take place imvedistely after emermence.

\ longz scries of obssrvations were made on this
inseet in tue premence ol indivi uals of the various inaturs
of :,_keayae. Ovipesition w.s nct ebserved. in one
experiient, several sycei.cus of i KeNyge were wsted with
waz frou lead ,» Adbuedgus and these were pl.ced with  [ew
eupty “wacsies’ of L. Ailugigus in 4 tabe with scveral spoeis
wens of ygeudgphyeus. (viposition wis not cbserved in the
disguined , kenyne vul the sendapiiyous fes.les were ossarved
to axwiine the aapty .. hil-cinus ‘wwsies® nd in ous case a
feiale attapt.d to insert its ovipositer i tw one of these
eupty wwaiies”. e agtien was very swift. It i- ¢
that tnie proves that eo-litions eers suite sultable for
ovipesition, had tne [ gendapbyeus been inclined te ovipeasit
in s kenyse.

sll mealybugs expescd to rReudnpyoup wers trang-
ferred au varlous tdue inter¥als w Xoulng potale shoots
~nd aundreds of these meaiybugs eerc dissectad subsequently
it ddffarent bhmes. Ho indications that ovipositiun had
tucen pluce were found and no [ 3eudeciyous over e
Lar-e musbers of Caeudaplivous were alsv plagud 1. cellure jars,
28 deserived in o (b) above, he parssites lived Tor at
least fourteen days in sexe Gazes. 4sseetions of +red
female parasites rovealed that the ovaries were full of mature
agee and it is cortain that few, if wny, ezws had been laid,
Hewly suerged feaales were foundi to have the ovariem well
developed with a fow muture eg’e present. Yssestions of
wmeal ybugs expcesd to semdaphygus in those gulture jurs were
earried out but azain the results were nemative.



‘o dl.
Larze musbers of this parasite were liberated on
infestations of moalybug on euged cof fee irees at the leott [
ArFftultural Lahoratories and also in one case in the open on
an infestation of wealybup in . coff-e estate. i

sxperiuenis werc conducted at a1 constant mean
tagpoerature of T8%F. {he iasvete lived Yur wa lon as

Y days under these co:iitions but mo brewiing took pluse.

Fifty specimwens of Anguryrus Lilucigl ewerged {rom
uaterlal received at the laboratery. 4 sicil.ur serics of
experi.onts to those carried out with pPgeudgyhycus orientglis

wer. eonducted sithithis inseet.

(Viposition was net observed and suhsecuent dissections

showes that no ovipesition had taken plage.

Two speci-e of Ceedlomyidae ind one Coccinellid
were sent frow the 1hiliopire lslands, (nly two “occi.ellids
were obbadned ulive snd a8 these wer. not alive torether this
insect couli not ve bred. ine Buvclen of Lecldouyld wae hred
from o vory saail mupbor of adults received wlive. ,uis
tpéolaa w:e found Lo wuiilply very alowiy under lobertory

conditions. une liberatio h.s beén .nde i tLhe (leld.

Nine species of internal parasite: werc obtained
Tres the Jave shipments. [hree of these specios were known
%o be primary parasites while the status of the other species
was uncertain. Very large mumbers of two specics were ob‘dm«t
‘#nd the trial of these was acoordingly very therough, feod
maubers wer: obtained of three of the other spesics. . Tests

/
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a8 outlimd in M 3 sbov-‘ were condueted whenever possiblo. -
the seape of the teste v&rylner with the mumbers of- insects
available. Obmervation and dissection tests were carried

out with all species.

The results with all these species were entirely
negative, rseudococcus kenyae producing no response whatsoever.
Dissectious of aged fewale parasites were carried out with
sowe spcoies and tihese showed the presence of large munbers
of mature egzs, indicating that it was unlikely that
oviposition had taken place. With the two species obtained
in larje nuubers, experiments were conducted in a constant
temperature cabinet at a wean temperature of 7%, tut this

made no difference to the reactions of the parasites.

Four species of predators were obtainc. from the
Java material, namely, Seymnus spiciflavus, Spalis gpius.
a Ceobdomyld, an! asother Dipteron. (f these, Scymnmus
apieiflavus alone has veen bred. It has bred extremely
slowly taking aboui two wouths to coupl te 113 Life cyole.
At Djember, Java, these iunseets take 1/-27 dass'frou
oviposition to adult. A total of 533 adul‘u received in
Keaya produced = second generation of only 149 adults.

It is considered that this insect will be of ne
value under ienys conditions .ni sork with it has heen
discontinued.

8. Ceylen yaterial. |

One species of internal parasite vas tried on
Ds kenyag. Thc;'a was no response in the observation test
until just before the parasites died at which time they were
seen to examine P, kenyae with their antennas but no
©

~
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ovipesition was observed. lone of Lne exposed weul yhuge -
had any appearance of parasitimm subsequently and lisacetions
confirmed the view that no ovipositiva had taken pluce.

[ne predators comprised four wpeeics - f Coooineilidas
and & cecidomyid. 'wo of the Coccineilids..ve been bhred.
In the ocase of the uidges wany denths cccurred iu..cdiately
alter emorgence and it is considered that the cliuatie
eonditions ,revailing in Nairobi at the time were guite

unasuitabl ¢ for the dovclopuent of these in.ects.
9. indian Wsverial.

ielatively few inseots were chtnincd -»Liv«h from

the Indian shipments, Three sy:ciwens of » ap.ci s of
Anigyrug were obtained but this would rol breed. s aprcies
of Soymnus were ohtained and these sr: hre=dinr alowly in L.e
laborutory, .ni swi.r liberations-ol thease 1a5ect8 bave heen
ade in the field. amether voccli.ellid, lpwaus suluralis
hes not yet b.en iound 40 & breediag bui the dults are still
alive sni appear to feed on 1, _genyae. fe. speelucns of

a vedldouyid ewergzed fro. the matorial and 1% is not yet knewn
“ ¢nether theae are bre ding.  rour specimens of a spesics of
Laucgols were obtained nlive but tiese wers not bred.

1o. staff.

The ?tarf available to assist me with thio work has
been one trained Plant Inapector. 'r. , 'lalamit: Jones (part

i

time) and two native labbratory assistante ‘part time).

11.  Acknewl edaments.

I sisould liko to tuke this o.portunity of whnking




4. 5
A N L
‘Mr. H, Wilkinsen, intemolegist-ir-Crarge. for help and adviee
freely given througheut the proje¢t dnd ur. i Raisuith Jones,
rlant Inspector, for his most able assistance. )

Part I is a brief report on the journeys uniertakem,
with mention of the collecting deme und the shipments of
beneficial inseots sent to Kenys. '

Part II deals with the receipt of insect material
in ¥airebi and subsequent experimentation with the natural

enenies of p. lilachmas on P, kenwne.

Ut UF The cittel 20T
(1) The Kenya cofieec mealybug was mot identified during
Line extensive gollecting dene on the journey. It is certain
that it is not a osumuon insest in the (riemt, :nd it is probahly
quite safe to assume that it is not present tnere. The larpe
collections of meal ybugs wade, of whieh only a proporiion ceuld
be studied micreseopically on the jourmey, will recuire identi-
fication befure » co pletecly definite statement on: be wade.

(2) Mo one of the several q;eilu of prirary parasites of
TS " pseudocpoqu Allasinus whieh were successfully shipped to Mairebi
7™ sould at¥ask Paidaceesis KSRYAR. [t should be stated that the
‘Kenys mm proved net enly resistant but nhuny {mmune
/7 e abtask of Wbe parasites, nene of which would ovxp.?p in it.

i

(3) A mmber of ’I’O‘lm ineluding o Ceaidomyid frou the
PRiLigpines and Deoeinallids from Javs, Geylon und indis yere

L LA
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reared for a mamber of generations in udpbt. but owing to
the u?tmnm in tesperature between Nairobi and the m.uu.q
_ freu wiieh'they, ware sent; - all-the 4pecies bred very ilowly, »

and it was not puuhu to build up large stocks of my of them,
Soue field Liberations of certain specics were made but it is |

not anticipated that these insects will beoeme established.

~

Noté by i, i, Le :'elley on reasons for the negative results,

(1) After wy determination in 1935 that the Kenyn meal yhug
was not identical with Esevudooocous lilaginus it was realised
that, owing to the high degree of speci ficity of uany meal ybug
parasites, the prospests of obtainiiy: an ef ficient parasite for
the Kenya inseet were less promising, ihe decision to continue
with the project wes wade on the assuaption that, lespite the
differencos between them, the inscots were slosely related and
that one or were parasite 8pecies wuight transfer to the Lenya

inseot,

The observations made on the Jjourney however added
considerably to eur knowledge of iseudecocous Lilucinus und we
nov know that there are not only morpholegical differences such
as were brought out in my eriginal description of asudococous
kenyae (3tylops, August 1935) but also & number of lumportant
bielogical differences details of whieh it is propose! to publish
elsevhere at o later date. The sonelusion drawn, as a result
of this further knowledge, is that Lseudocooous lilaeimp and

£294d0ceoous kenyag are not so closely related as was proviously
thought and the difference hotween them was deonstrated

Gonclusively in practice by the faot that the kenya meal ybug
proved oempletely lusmune to all the primary parasites of the other
species received in Nairobi.
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(2) with reference to the predators of widoh & nuaber
of species have been reared on the Kenya wealybug, the chief
factor linmiting their usefulness is temperature, and to a leaser
extent probably, humidity. £, lilaeimis is an insect that
does not live ordinarily (if at all) above 30¢0 ft. elevation,
and in the rhilippines and Java its eviromsent is warked by
high humidity. The cenditions of prolenged high teuperatures
and high mmidities are not paralleled in Nairobi, and so we
find, for example in the case of mﬂmﬁmu Java,
that the insect takes approximately three times as long in
Nairobi to complete its development, frow exr to adult, as in
its native heme.
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Retails of dhimsents.

to. of ‘%0-.‘{ uothed and ; I nte
|shipsen rroa ns route. Jeapatohdl. edeived.

1 fioroluly, i.H. 1 Air te Wew York,airship Jun‘%g. July %u.,

P to Londen, alr to Neirchi

? - de o= 1 :ir to vew Yor:, ohi June ~7nd. July léth,
| to Londom, air te “alrebi.
‘T ] | - 4o - 1 ship fcold storsge) to July Tth. wgust P9tk
| .oa ! sowbay, ship (cald
‘\‘ l 8t rage, W kowbase.
rA4 E;q-n. Japan. 1 - do - Jualy 26t sepbeer L3t
! 4

5 ' i.ol Lanod, - . i. 1 @.} to Homy Long, | ueteber L74n ' Lcctober Utk
| ‘ alr o fairobi.

6 f - - i - o - Leteber 2uli, ovesber Lith.

Jsys on

Journey.

e

insests Sead.

About 1C0G PM un!m. parasitised

Abeut 500 i'meudoceeeus
by Peuridia peresxing.

1000 Pusndpcooeus
Amagyrvs 1ilueind.

86§ rseudococous iil

Pegudsphyeus orientalds, 57§ parasitised by

Amagyrus lilasind.

7

M!.'.’M““‘ by
ragedaphyous oriemtglis, 21§ p-nnuui oy

pcnisund by

1

.
¢




sabe on Conditien on adult Inzecte (blained nesul L8 of
Received. Journey. insects Sent. | arrival. Alive in Wairehi. ork.
‘ m% 72 About 100U ssudococous kruimine parasitised cauridia percgrins G adults il bred.
by Pauridia peregrina.  cie JCHNNA- sepums Luteus () 5o |
T July 144n, 7 About 1000 Fseudosoceus krmuinias parasitised Jone. |
! by baridia u_gm ;
S (S e —_— s =
‘ |
August 29th. 54 About 5¢¢ Pseudococeus xrautnine parasitised one. ‘ :
by Pauridia perezxina. ‘ ‘
56 “ibeut 1000 Preudococeus kruunise parasitised | ALl meulying " sene. |
byg&mhy__mmwwmm | appeuring dead.
S - 4 "
17 1000 f__’g_cg_gg p«xrmli“ld by sxcellent. rooudaphyons oricatalis 341 Jdults.
2A) parusitised by snegcygus dilasind.
mm. “ot bred in
i — . laboratery.
a7 865 ‘w__ Lilscious porssitised by good _aqudaphyous oricitelis 132?
Pasqudgphyeus orientalis, ntalds, 575 purasitised by /nagyrus Lilaeini. o4 field.

Anggyrus lilosini.
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B.atrh-d. Ressived, Journey, . Inssets. .,‘.

: 4 1.' MD;I. | 3% ‘ 1 5 to Meng Keong, air ‘ .“ [‘ﬁ. myl”h. 16 #m

to Mairebtl.
8. - do - 1 - do - Novewsber 9ti. Hoveuber 24th, 16 mm‘m
tised s,
| | Pesalenlyens erjsntelis, 5“
| e | , E 3 - I 7 — VTR |
% | - 3. Ly o ok s ondBG. % rademems Lisine siines o | e,
- - , B Lasves of tw sposies of cm '
0. - d0- B 1 " - do - Fetwusry lst. ¥ebruary 19th. 19 s @ - { ]
B -
& ; | |
| | ] . - f
o el ST |
. - - 2 - do- folrwary Tth. rebruary Mth. | 18 mm‘wm gy
L ! Larvas of twe species of Cofidempides and om
| 27 Qeesinallides. i Coniting
- posr om
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1§ Adlasime porusitised by | exsellent. mw A0 adults
;gm 36 parssitised Anagyres 1ijasint. i fol hoad in
¥ leww Liaial. . - — ——— o .
525 Pasafessoms Lilseimus perasitised by | eavelieat. reosisshves exriemialis 1031 o
srhstalis, 50 perssitised Awgures 1ilasind. 15
by Mpagywes 1ilssind. - B -
Lasndeceonus Lilasime with sbeut 1ooo fair. dgue larvae alive. tot bred.
larvas of twe spesite of Cocidemyidas. R L - .
- *do - many layvas em | Ceeldemyidae 1 spocies ¢ adults. | Soveral generations
adhesive tape. | Coocimallidee 1 specice | adult. reared; inssct twedly
| | dlenly; ome rield
- | - - uhu'ltha uads,
|
Foondpepoens Lilasims with sbout LoG¢ {mamy midge Larvap| Coccinellides 1 adult & few lurvas. Net tred. , r’l
Larvas of twe species of Covideuiyides and on adhesive tege. ' '
27 Geesinallides. Cossinaiiides
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1 - do = April 2ith,
1 - do - ‘pﬂl?
1 - do - April Z7th.

E April B, 9.
Bay 3rd. 1.
T mr‘ri\l- a L.

- do -

mm.rnw

M6 resademonss Lilasime
8.P; 87 peranitised vy ap‘.:'ﬁ_@w

Sp.P; 18 memmies 5p.Q; 8 adalt
100 mamndes 3;.X. ]

500 Pnsndoaseme Mdssiome por@bined 1n | o

f4ald by Paraite X, - '

. L 4 oy 32 adults K, sati.
204a.
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. Condi 4 insects Qd i
insects sent L M'g::l.. ﬁo {n Mro‘g?“n “&: i
16l larvae & pupae goed. seypuwms gpleiflavus  14¢ :dults.
Snalale sels 92 - de- spelgls wiys. o t
Ssumme salsifiaves 47 = o = ‘exocllent. scxump splelflavve < 47 |
slcls wie- & - - | ipelaie splve * |
'——;_ %9 - do- SSMEMR excellent |gcpmms spieifisyue 735 .
iaskzis smine 165 - - Spakgds fair. spalgds epiue 5% |
jﬁﬂm ‘ % - de- ereallent. sepums wieiflame 77
ﬂ 118 S - Ipalgls eplue ot icmms apieifleme
gaperimental shipment of 39 adult - None alsns Sred
pnl'ldt.. snd thirty n-iu‘ in tubes. L o - -
Bl — f o |
11 566 lilscimus paresitised in apparentl y ape Ke d ‘
i1 23wd. Nay Jrd. fi6ld by Paresite K, 32 adults ., sutisfastery.
. ! —l- K. ! i
S L o — = — *f**”ﬂ’
f o .
b 11, 166 “m parasitised b: good. dp.K, 16
u{*“?' ey 7 " 8p.P; B7 pavasitised by :).Q; L7 mumies Jupd, 1} ?
3p.p; 18 memmies 4p.Q; O adult ., .K; | 3p.Q '3

‘ 160 manndes 3p.K.
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o | N
5 ? i ondi ti ' adult [nsects (blained HesaL
Dabe: Bays on Ifisecte ent. | rival. Alive in Nairobde “..‘
| Ressiyed. JOUTNOY:s v B ] ; i
' d. semmms mpisiflamys 2
1¢ 250 Pesmdococous lilssinus arasitised by &o ;
e ‘ Sp.R. & 11 mumioes; 127 porasitised by Sp.q & spelgin epius 49
9 mussies; 85 sumies 5p.K; spakids 96; ;: :. {
Fry about 70U Cecidouyldas. . P,
e a3, ! - ? Cecidemyid 1.
! oy _ S S i, i S ]
. T 327 inammion Sp.r; L7 wmauies U .K; about goed. someums sisiflaves 2
L‘ ey 4000 Pasuydocoosus Lilscimes «ith varicus r‘ 'seudephysus sp. 2
: enenies. i | sp. P. 291
54 | 3pe K. 9
s “iiscellaneous p:irnsites 7 spp. 13§
: : | Cosidemyid 1
o] X - Nplmnwl B - __# !
v g ot | 0 Seyeme spiciflaves bout Z Luvas, mood. e ioiflu ® | S—
ol viad 1 Cosldenyidae 7 spp. about 2 larves, : UeoudagRIENS 8p. 12 swisifiesve
! Diptewa 1 sp. about 50 Larvas, wausies of I :y. :- ‘?; \, lone bred.
' 'i’f i 3peK, about 6(Li Pasudgcoosus Liluslius with s
s ‘ ' 3u.p . [ whau.auoua parssites § .gy. ATT.
i i varieus enemies, sp.r. 46 wxdf. . | a 3 |
g, ¥ . e | I S ;,,,»hw » *
d 10 _about 6GC mmeies Jp.P. Oipteron larvas,  _ geed. | scwmmms m 19
P goe. Cocidemyid laxvae, scveral other parsmites; SRR RIS S
sbout 500C pesudooscens Lilicimum. . spe Po 142
: dpe K. 6
e

| uiscelisnecus ..rusites § 3.

| Cecldamyid 2
l Dipteron 1

87.
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reeta. ™ Bpatged | Ressived | olrp. . frevets sent.
Adr to Hairodd. uny 28N, June Teh. ., 8- P. 17 adiits; 5p.q. 5 Aulie; Amagurug other up.,
T T T June 4%, June l4ta. T ”m i paruaitived by Amegwrus
, . W3 % puresitised by S Anegyres 503 3.0, 2.
A ' . Byl 14 cumwiien, ’ "
Rty Guglen, | 4 | sbip usbeshs te.sevbate. adyloth | Juiy 2t 2. M Lilssims seresitised by 3p.v;
: : 7 adilts 35, #; Coeccinellides 4 spp.. - MT; ) |
| | Gesddemyid 269 larvae, : :
‘ «
i .
; m e | T e e
%. | celmbatore, indla. | 2 | irumn to usdras, air to August Loth. Migust 23rd. “w Belildes 3 spp, 425, .omeapis 5. iarasite C&wxd
: / nairobi. seversl, Cesidomyid 3. inolamms 12. “ s
N O s et B =Y " Er— -y e ]
7. - . , - dow st ‘ , . » i, Faresite 2 «ad 250 meal , T eed
N / | , .:.“.."‘& wamanaie 50. “omes mainraiie N, i
: ‘ | Sewame sp.1, 165, :p.2, 5, :
*J_“ : _ J . _ | ’ |
| Septesher 4th, . Goseinallidas 3 spp. 1474 Larvae, me sshuralis 0. in 1 hed
/ 4 ‘ ;unpu 95. iblews 22, _esidompid 150, Paresite in 3 Good,
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Inscets Sent,

" Cecclnallidas 3 spp. 1474 Larves, s

8p. P, 17 adults; ip.Q 5 adults, Apsgyrus other sp.3l.

Easusiocgusul
9. 20 parasitised by p.Q ARBEMENS Sp.13
3p.P, 14 cwmsies.

200 pasmdoceseus Lilecimp parasitised by p.¥;
7 adults o, ¥, Coceineilidae 4 spp.. W7,
Cosidemyid 2(9 larvee,

Ceeaineiiidue 3 8pp, 425, Lcopis 5C. . arasite

several. .ecidamyid 30. inblessa 12

Abkashaug poresitised by snacyrus

. L
2

N
& B

| rarusite, wiscellaneous 1.

- . e S o b+ © ——— . m—— e i et 35
Lamuu on . sdult insecls (biuined - emul £
e\ Akive in Hairehd. o
ail dead. “oNe.
| aeod. AMEEIS B L. cemms sisiflaras
326 Qs 2' QQ.K. 1.
Sp.P. 3 alone bred,
Pede 4
. sxcellent, Sp._ e 9 0 species
Cesidamyid 139, Coeeinellid Ywed,
Loceinellidne ’

wed 1

Cealiemyid . rarasite 20 and 750 asalybigs
parsaitised, Lgusopis 50. Brumus sutaralis 26,
Semmme Sp.l. 165, 5.2, 2.

\.4 by - _r________,.‘—‘
‘ pate Jeym on
Ressived. | Journey.
June Th. .
ey 3 " " I VO
_ S
X Juiy 2Ast. 17
th | bemant 23rd 14.
|
Z
U th, wmgnst Bt 1.
e | septasher At 1L

;mblenass 77,

Lousopis 99,
30wl en,

sptaralis
cesidomyid 15C, Parssite

good,

wxmm 1c.
=

ey L

;s arssites, uucazll.nnaogi}ﬁ.

iiisgellanecus »r\nuu 4.
| Cesidomyid 4
Acwmme sp. 1. 1l

8L, 2 4,

cime Darasitas 4

|gwo spocies |
souupus brecding.
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APRENDIX 1.

Jotals of insects obtained alive in Mairobi.

From:

Hammilen Ialands.

g-nmm

dqymaus sp-

Totals:

Total 11

6
2

imiais

Cosidemyid
veocinsllid

Howaiian Islands

uo\h‘fh‘ indies

Total

rhuippi-_!

4,6

§»a~3‘

|

»

T ... NN Lokkn:
533 | cesidenyld 139 |inpgyFus ep. 3
235 | ceceinellid sp.l. T3 m
1I1” "»P.?‘ 41 11
7' 15.3. 30 |Coceinellid
1 ‘I sp.4, 8 T““'l' 32
34 ! parasite ¥ 9 Smd, 2
’2 I Cther __-1_ Cnihny“ \ 4
Total o1 |lmesmis sp. 4
19 Dipterea 1
Y rurasites
(other; 5
| jet.l 12§
59
3%
7
2
2,433
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iy [~ . KBERENDIX 2.
r Shipping liethods.

the first two shipments from “onolulu werc sent hy
Fan American Airesys to dan Franeisco; frew san Francinco te
New York also by air., Arrangeaents had been wmide sith the
Alr sxpress mmuom.l'wuy 0 tranship «na tend the
pareel in New York, and they despatched the first by ti.e
Zeppelin Hindenburg and tihe second by %,..u. Acuitania to
sngland where their szents _}rmhlp,md thea o ain to Loperial
Alrways froo vondon to l&drobi. ‘ _
P 4i vt the t. drd mipunt fre. emwlulu he material
was tacen on bourd t.ho 5o Aruldont liarrisen, tended on bonrd -
and packed up sl the Last dute poseible efor: lesving the sidp 5
al (obe., The Lﬂﬂbﬂ!‘i&l- wna Lhen ;)lnood in coul rtorace
(win. 45°r.) tillL Bembay. 'lere arranzements had heen made
with essrs. liaskinnon,.ackensie who kept the materizl in cool
séorae pending transhipment to j‘ombasa, B ) -
The shipment fm Japan vis likewise tended un hoard
} t.m 8.4, ¢refiadent ayem. a\d packed up and placed 1o cold storace
on July Zoth.  {his wad -nmmy transhippcd by wackinnon
‘ «otikensie “at sembay,  sobweee Tihess shipnente were uq:mht.ed
fron A;.Jorribua u Nadrobi by the iovermment Cuusi Agent.
ine shipments fruu #adlippines wer. aespudshed (rom
uanila, being pl.ced 1n eeol storaze on stemzerw for Homz nong.
(n arrival at this port they wer: coliected by Leasrs., Thoa,
Coak : den, kept in cool storage and despatcied by Luperial
Airways,
ihe shipments {ro Huitensorg, .Java were carried
personally by train to Batavia and despatclied by i .L,.. plane
u Alexendria where thoy were transferred to lmperial Adrways
o for Yairobi, 'L‘hon from Malang were carried personally by
; mtn to Seerabaja, from there h the girport “Whende thay 'cor ‘
dup.uhd by KNILM to hhvh. m by h.luu. h Ahn*h

0. T o

¢




etk 1
" Rhenge by Luperial mﬁn. 5 The material free Jjsmber was
‘earried personally by train te ialang where if wes proced vith | |
further waterial from zul;ag and despatobrd frem searabaja ”u‘
befere. that frou Lembek was oarried porscnally by'ho'.t -
Bali, by plane to Jeerabaja by train to alang where itv‘tu'

packed with further material frow walang and carried huek by '

train to igerabaja f" despaten as b.ro;..

ihie shipment frow Ceylon was carried personally by
train fras ‘eradeniya to Colombe, pliced i1 eool stora-e on
ship for ‘iombasa., rrom ‘owhas: t .zirobi it w» expedited
by ‘overament Coast Agent,

(he shipments (rom India wera pl-ced nt Coimbatore
on the train for liadras, ihey wer. th-re colictud by .
Les6rs. 1ho8, Look . oon, and paee l'tmt by lates Airways from
iadras fiially comnectiing witd L.pirs .« alrways Lo Alexandria
and Vairooi. ’ o

1he insedts wgro packed in Lias moasuring o x 4’ X -
44 between layers of ahsornest tissucs ("rleenex®). ihe
sover of the tin was at first sisply fastened down nii round
with a picce of adhesive tape., [t w 8 found hosever that
many uidge larvee wers able to find their way between lie
top of the tin und cover and became caught on the adhesive
tape, also mnall moulybugs, produced on ths journey by the
adul t® eqclosed in the tin <8 food for the predators, could
ssoape completely frem Lhe tin at the corners where ihe tape
did not make a perfect seal, 'he final method «as comnletely
satiefactory provided teo wany insccts were not p)iced in a tin
a8 was done in n few cases, After plucing the insecta in Lhe
tin between layers of tissue to absorb mci:ture enerited,
a plece of tispue we# placed over the tin and the eov oF ok e
tin put on ever it. rortiens ‘of this tissue ruuainiag cutnide
wore out off close to the tin and the cover and the slight
“external remains of this tissue werc sealed to the tin with
molien paraffin wax. This wes them coversd all rcund the
A4 by & bread pless of adhesi¥e tape and the tep and bottes
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G -/ odgee of tuis i the join vare ales sesied with paraffin |
o " wax.  This fermed an alrbight wnd insect proof I

proved entirely satisfactory. the tin was then Pluced in a
thin wooden bex for pr‘t-oo“on and this vas wrapped arvund
caupletely with a good layer of ocotten woel, and sbout four
thicknesses of corrugated paper. ihe objeet of this wrapping
w‘.’um-. the effeot of any tewperary change of teauperature,
such as might be antieipated when the parcel had to he ‘
trassferred frem one plane to another. ‘he pareei was then
wrapped and addressed to the Uepartie t of Agriecul ture,

Kairebi and in cases wher: it had to be eellucted en route for
transhipment it vas wrapped a second time and ad irossed te the
agent perforuing this servies. (n reseipt, the agent merely
had %o raseve the outer wrapper, and the parcel was reoady
addressed on the uqdor wra.per to the final eonsignee. In
viow of the sousehat couplicated transhipacits of such

delicate material, it is sratifying to reoord thut oudng to the

careful arrangeseits wade in advance, and the efficient work
of the agents tlwrougheut, aet one parcel was leost or
®mavoidably delayed for eny appreciable period, on tic Journey,




1236,
June 5th
* lith
" loth
» et
2end
23rd.
v 2Ttk
July Jth.
13th,
* 15th.
* 16th.
18th,
* 20th
~ 23rd.
© 25th.
ZTth.
v Aith,
' T

Angust  3rd.

4th,
Jth,
11th,
17¢h,

+ebr, llth.
14th,
létn,

* 1Bth,
23rd.

*, 24%h,

oty

-2 - w0

*Arrtnnjxq,;.
dary of Journey.
- 1llth. Journey from lan iranciseo to
Honolulu.
- 15th, Cabhu, o
- 2t Hawadd .
Laln.
- 3rd. hauad.
- 26th. Calm.
- guly Gt Journey ires fiplelulu te Kobe.
- 17th Kobe.
- l4th. tokohama.
Tokye.
- 17th Yokohama.
- 19th. Ninemyia, iihe.
- ?2nd. Ckayana.
- 4th. nobe.
- 20th, Journey fro: “ebe to .hanghai.
' ‘hanghad .
- 3uth, Journey frum ..hgnghai 0 ong ..ong.
- Au@ut 2nd. mn;; hong.
Lanton.
- Uth. HONG .0,
= luth, Journey frou 1wy .ong to j.anila.
- L7th. ranila,
- rebr. luth, w08 Banos lcadquarters, also. oellect~
e oA ing in L. a [ayabas,
iiisal and Cavite provinces.
- l4th, Baguio, teuntain prwinoa.
- léth. Los Hallos.
- 18th, ullnua.
“3rd. Journey fron wanila to acassar.
tagassar,
- 25 Journey from )Macassar to joerabaja

J .
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/ a
robr. 2w, searabaja.
e * %W, - ZTth, Malang.
*  284h, - varch lst.  Seerabaja.
Mareh lst. - 2nd. Journey frou Joerabaja to Ssmarang.
. 2nd, - Samarang.
. and, - 3pd. Jowrney frow Jauarang to atavia.
. Ird. - 9th, Batavia.
Al - T
uay  Oth, - 10th. satavias.
J loth, - Journey frou: Rafavia te deerabeja
to nalang.
leth. - * 1llth, nalang.
" llti, soerabaja
¢ 12th. - - 13th. 1)) euber.
' th, - laleng.
15¢h, - Joerabaja.
“ 15 S - 191';1. Bali. '
. 15th, . Journey from dali to Lambek.
l9th. - " Zmd, Louibek
° 23rd. - Bald.

" 26th, - uatavia.
Z7th. - June 4th. Bui tensorg
June 4th. - - 9th Batavia.
9th. - “ 1llth, Jowrney from satavia to singmpere.

* Llth singapere.

12¢h. - - 13th. Serenban.
. Mth, - - 18th. lﬁi- Lwipur, Serdang, Jugra.
" 19th, - Fenang.

. 19th, - - 23rd, Jeurney frem Fenang to Colambe.
© o%wd. - July loth, '




luth,
lith,
lzth,
l4th,
14th,
15th,
16th,
17th,
18th,
19th.
2uth,
“?nd,
73rd.
27th.
20 bi,
3uth,
Jlst,

Znd,

440,

i thi,
17 th,
13tk
loti,
2oth.
Zith,

Zlat.
26t
oA
aaguet 2nd.
v oL 3rd
7 ti,
Llth,
15th.

* 26t
27Lh.

Ust,

sept.  Tth.

luth,

W

" Golembo - -

: eradeni ya.

Journey from ; eradeniya to Ladras.
aadras.

Bangalore.

Jangalore.

Coimbatore,

Lotasamund.

Jysore

Kercara.

. ysore.

Bangalore,

"Loeal leave' p riod,

roona.

‘alehonnur.

wangalore.

iellicherry, uuhe.

veimbatere.

Coonoer.

Coimbatore.

Gotasanund.

Coenoor. -

Lolmbatore.

uevarshola.

ysore.

‘angalere.

Journey fro. ‘sanraler« to ‘embag,
.)oux"no‘y “f“’ “eubay to .eycielles,
J.Sifr'.m; from Leon‘y'chcllm to omb.sa.
Jeabase.,

Nadrobi.
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APFENDIX 4, '

Jra——

it would net be pessible te asknowledge all the
offiolal help ani personal kindness extended to me during the
journey, but it is necessary to state that without this it would
certalnly net have boen peusiuvle to cauplete the jourmey in as
8host a thue nor cover the yound as ef i etively. 1o addition
to laboratory accousedation .nd faeilities available in every
plage visitad without churge, wany hundreds of uiles were .
travelled also without charge in official and private cars for
cellecting and oth r futy trips. (his was espeeinlly, but by
no means only, the case in the Hawalian I1alands wher: trensport-
ation was furnished bhoth by the inited States ind Territorial
Jovermments and also by the kindna-:w of nenmofficinl friends.

1 owe official acknowl edguenis especi ly to the
fellowing sentlemen .-
Wr. L.a. Strong, vhief U,.. Bureau of ntomolegy & ilant
Jarantine; ar. C.r. “IP"“ senior ntomelegiet in charge of
Fordin raresite introdustion, ,i. wreau of - ntemdlogy & rlant
anaum rrofesser i, :, ch'. lo-..l‘»t “enefigial nsect
mnam;.u,.u. Univereity of udlforn.i.. EX. 0.1 Fullaway,
goard of mquw. » Forestry, ltenolulu ([ H.; ur. 3. s“.w,m.
intemelogist, wtd&hnl £xpb. statden, r‘kgymn. Japan;
ar, K9, surrell, -ntemolosist in cherme /' arasite Laboratery of
¥.3, Yureau of mtemelogy rlant ‘uarantine, Yokohana, Japan;
ur. A.¥. ;’tuhr. drector, w of hrl'utry (now Adviser in
Natural sescurces) Namila. (.10} Mr. L.B. Uichanse, itead of
Dept. of tntomoleizy, Uellege of Agriculture, Los RManos, ©,l.;
. J.@, Betrea, :ntemelegivt, r'pdltnuol. Nalang, Java;
Dr. J. van der veshd, intemslogist, Institust veer ‘lantensiekten,
Buitenserg, Java; ir. .Gk ¥iller, Davemelogist, ept. of
mmmhﬂn I.l.l.; . J.0. Hedgh, seensuis
Betenist, Depte *t m-ﬂmw Faradeniye, qm

.O ‘ o. r\'
o i b MO 9




MF. k.0, Cherianm, ,muuusht. A@ﬂmwn ﬂlmuwhbl\ﬂ‘l. ‘
h&dnl; Wr. Gol, ua-.:ﬂu. Uodbe Muroan of munqu & plant |
quarantine, tHomelulu 1,ii.; F A indtney, uUivision of vlm
Inspeation, nenplulu T.H.; Wr. i.i, Nishimurs, County ;,xumdm
Agent, Yest Hawall T,H.; ur. LK. Pahsu, Superintendeat,
sxperiment station, hona, Hewald ((H.; ur. U, skiymma, cbief

Fleat Inspector, lppsrial rlant Quarantine service, nobe, J:pan;
are A, Kmito, Lspirial Dept. of ugriculture, Tokye, Jepan;
L. 8. Kinoshits, Chief :nteusologist, [:wperial Agricultural
+xpt. statien, Tekyo, Japan; nr. K. Sate, (.3, "uream of
‘ntemelegy * Plant uarantine, fokohmia, Japan; 'r., [, Creenm,
Juperintendent of Rotany orestry, “otanic ‘arden. 'onz Kong;
or, 7, Twemlow. Uept. of ‘otany oroafry, ‘ong Kouog;
or. detealf, uingnan university, Canton, cldna; I'rofessor ji.
Cusner, sehool of-{ur-.utx'y. 08 Bulw®, | (1.} rirofesser ..,k
Curran, schoel of Forcetry, Lo® Janes, r.i.; (roiesser A de Wesa,
sntahelogist, Jehool of ‘orestry, .os Banos. ;.l.; i'.‘.;.mrim.
surcan of rlack industry, csmila, !.l.; iF. A.. Uenebre,
rorcater-at-larpe, Sureau of soreatry, vamnila, :(le; X, 0,
Tarrllf, tianaging director, J... inttie » .o., Soersbaja, Java;
‘é’. e VAR Qol' Jeet, Jirector, iustituut veor rlantensiekien,
sud tenserg, Java; ur. J. iehweiser, uirecter, ;'roefst.tion,
Ojesber, Java; Ur, .. de ‘luiter, .ntemelo ist, rreefstaticn,
pDjenber, Jave; iF. 1., lelbtum, lirecter, Hotanic ‘ardems,
dingapore,8,3.; Ur. J.C. Hutsen, ‘nteuelogist, ept. of Arrieult
ure, ‘eradeniya, veylon; ur. ,T. i‘agden, ‘ntomelosizt, ‘'ept. of
acricul ture, Kuala Lawspur, “,i,3.; Mr. %,C.Rroadfoot, i rincipal,
A¢ricul tural Cellege, Coimbatere, :adras; .r. v,.. Subrssaniam,
asst, veflfee osoientific (fficer, i’ A.u.]1. 3alshonnmur, . ysere;
n.r. LoV, Subresani sz, unwo‘r,ht. Agracul Wrel uquo. ‘
5. Ramacha.dran, \rricultira. ‘ollege, Toimhatore, qiws;
dohhsbl’c. dadras; U, iede shaw, Lea Crperiment st
vevarshels, nilghirds, india; wr. L.H. Feulds, uritish comsul
General, ianila, r,l.; lir. deDeswet, sritish Commml, ianile, F.l.;
The BriAish Consul General, satevia; Java; The Staff of Luperial

’

s,
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Alrways ia Nairedi; The Devernuent coast Agent, lembana;
Also to Hir Guy Ak, Marshall, uirector, nr, Halta - Thepson,
Asst, Direster, snd the wtaff of the Leperial Inztitute of

invemelogy, for helpful sdvice and for the identifie tions of
insoots.
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é November 1937, .

1 have the honour to refer to Mr. shomas's
despatch N0.265 of tue 23rdriapr11, 1936, in which it
was intimated that sanction had been accorded to a rree
grant from the volonial wevelopment sund of a sum of
«1,400 to provide ror research in connection wi ‘m. the
control of the kKenya voftee Mealy Bug.

2. ' As you ire uﬁvue, this scheme (serial sumber
411) anolfed Qale visit of ur. Le Pelley, of the nenya
vepartment of Agriculture, to the kulllpplnes: sava,
walaya, veylon and oouthern india, witih the object of
searcning for the original ypome of’r we Kenya Cormon
volree wealy bug and o1 vinvestigéting its natural specitic
parasites with a view to their introduction into nenya
lor tne biological control of this pest,

Se "L am advised oy tae acting wirector of Agriculture
that a report will shortly be submittea which will shiow
that t'ne searci I ar the natural enemies of : the uommadh™
voftée mealy oug in 'rha rar nast nas not baeq Succesgrul,
the Acting- .uireotqr of Agriculture stzates;—

“The realon tor this failure lies mainly

¢

in ihe tact that the two mealybugs, Pseudococcus

lilacinus ‘and rseudococcus kenyae have proved
to pe specifically rar apart. this in 1tselr

18 an important discovery when it ip recuiéd
that these two mealypbugs have gone under the
name of P.lilacinus until quite recently, his

marxked,

the RIGHT nUnNUURASIE

We URMSBY GORE, PuGey moPey ~
SECRETARY OF STAT .uOR 1HE GOMIE:S,
uUWNLNb SR
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"mrkgu Ip-clfi’c dirTerence accounts largely

' ror‘-t‘h_j tailure of the parasites frqm the ¥ar'

) ‘aat.rto attack the Kenya mealybugs

. 2; {nete 1s now evidence to suggest tne strong ,
possibility that Pseudococcus kenyas 1s jindigenous
in Africa. ;nin lp‘eb‘i‘.b‘ ',cf m;al'yng is re-
corded trom U‘gnndﬁ and ﬁ-om m;kooa in Tanganyika
and it 18 nighly likely that 1t exists tn the
opelgian uong_oka '~“1i. 1t is now certain that
this mea.lyimg is an introduced pest in the
ventral R:r:,h,vince of kenya and it, 18 believed
that the reason for the ditrterence in the status -
of the pelst in senya on the - one hand and the
ventrel arrican countries op the other is that
in the latter it 1is controliea by natural enemies.
and in kKkenya it ies not so controlled. 1t 1is
now proposed to carry out a d‘etai lea 1nvesti-
gation :)f the ﬁeat in uganda and pukobe as well
as a aea;ch tor it in areas in the Gongo with a
climate similar to tnat of the Uentral Erovince
of xKenya. ithe aim 18 to rind the indigenous

_babitat of this insect and to introduce natural
a ; ;

n. - - i (I
‘erémies attacking Z,kenyae to.the mealybug area

In xenya.

Se ‘It can be aiatea nere that tne cqeé'ror a

cp)palgn oi’ biological control is now even

¢ a before.!' }aeudococcus kenyas,

an 1nﬂpduned insect, is confinea to & well
defined area or <“climatic island* in the uentral
Province of Kenya, thus oftering ideal conditions
Tor this mef.hod of control, Lt is not necessary
agaln to poiz;;h out the seriousness of this pest
to the coﬁ'ee md.ﬁntry but a.recent survey of

muivc ;gnurvoi in the Centfal Provinca has

-hovn/
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“Shown Pseudococcus kenyae tu b

of native food and casn crops qur“an extensive

€ &a severe pegt

area, in some areas yams have gone oﬁt of’
cultivation completely, ana pigeon peas sufrerl
considerably trom this pest, votton, wherever
1t 18 grown in tne mealybug area, is open to
ser?_.oua attack by kaguaococcua kenyae, the
inaications trom this investigation are that
much of any native cofree grown 1in the ventral
Province is likely to surrer in due course i'rom
thils mealyoug. _ uhe mmbu experimental coftee
area has maalybug but 1?;‘*‘13 not at present a

pest because the attendant ant, Pneidole punc-

tulata,is not yet in the -cottee, though as tiils
area (at b5,u0u rTeet) 1s well within the range

. of this ant 1t 1s expected tnat fheldole punc-
qugta. will ultimately appear in the cottee area
‘and that tne mealybug will then become an im-
portant pest.
4. ia the, case ot the lery eéxperimental corfiee
areas the méalybug has not yet appeared t‘ﬂough’:
climatic conditions & ppear t-o be tavourable 1or
i1t, and ‘hetidole punctulata has been round to
o€ present already, ahen the mealybué spreads
to tnis area it ig likely to become. an important
pest. 1t 18 telt that this survey has at leasgt

aoubled the im ortance ot P.kenvae as a est
f b 2.XOnyas ’/P
in nenya«, vy

. «

4, in tbg circumstances it is NOW proposed to send
/ p
an usntomologist (drr, melyi@lla} TO0 ianganyika ierritory and
r ¥
to the nampala ang nuxobi‘uiatficts of uganda, ana arter-

wards to the belgian “0ngo 1or about Iour months, ne is

likely,




“ ./4 ‘/ s iy e L\%‘

) . y -Eub :
) 11 T ot
Qlikely\\\\be a,bnnt Irom the uolony Tor aix montbs in all,
; apd the estimﬂ;ed cost of, the proposal is as 1ollq'u-

Sh T <" ey S 5 ‘

; g

® motdr‘ car ulownncu £150.
subsistence: : 140,
incidental expenses: ' bu.

TOTAL, £345.

Dr. Le Palley would remain at headquarters to
handle the mater ial I'olrwarded by this sntomologist.
L +there remains from th_e\ original Golonial
vevelopment cund graugt &n unexp;&edrbalance of «140, and
A Q.mll ve glad if sanctiaon can be o‘btalﬁad to utilize
thu Amggnt ‘towards the cost of tne propused wisit vo the
helsian uongo. )
\ ? [ nvery endeavour will‘ be made to provlde ‘the
\ balance of the cost o‘f tnis visi,t and of tne visits to
uganda and ';'anganyika 'xerrltory within the sum allocated

to uofi’ee.;ea.m Services in the draft Kstimates for 1938.

4 nave the honour to ve,
oir,

xofxr most obedient,
humble servant,

I Wé Dophans

———
AIR CHIEF MARSHAL

u&yuynnuun.




