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lNTRODUCTION 

are abnormal growths on the 
other parte; of caused the action of 

or by unknown Just how these 
tural developments arc brought about is still open to 
and speculation, , up to the 
too deficient to warrant our any definih~ conclusion. 
These malformations 
more commonly 

being the 

hrwo been ascribed to various causes, trw 
, in the absence of more 

:" J, a :'levere mechanical 
to certain parts of the plant; 2, a continuous mechanical irritn" 
tiol1; 3, secretion of chemical stimulus by the causal animal 

One, or a combination of two or all, of c~\uses may 
give rise to the production of In the formation of 7.00C.2-

the third faetor--that the action of the virus secreted 
at the time of oviposition or during the development of the para­
site-is probably the most important, the first two of 
minor or absolutely no use whatever. 'l'his fad; waB Bhown 
l\Iolliard in connection with his experiments on Aulax 

a cynipid gall maker on the pistil of PapaveT rhoeas 
PulP From time to time he removed a smaH quantity of the 
virus secreted by the developing kula x larva, and injected the 
fluid into the growing' pistils of P(~p(we'l·. This artificial treat­
ment resulted in the formation of galls which resembled in all 
respects those formed in the presence of the larva itself. He 
was thus enabled to draw the conclusion that the virus alone, 
without the influence of mechanIcal irritation from the presence 
of the animal within, is sufficient to produce the charactel'istie 
PapCWGT gall. The impoTtance of chemical stimuli, as related 
to gall formation, was recognized as early as 1686 by Malpighi, 

1 Thesis presented in partial fulfillment oJ the for the 
degree of Master of Science, University of: the Philippines, 1918. 

'Cook, M. T., Insect Galls of Indiana. Dept. Geo1. [lnd Nat. Rer;l:nHces, 
Indiana, 29th Ann. Hep. (1904) 801. 

• Compt. Rend. Acad. Sci. 165 (1917) H;O. 
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to Innocent and of medieine at Bo-
In his De Gallis, vihich is the ear­

he maintained that, at least in 
the case of Cynips, the galls formed on the plant were caused 
by a certain acid Sf~cl'eted by the insects.' A more recent paper 
by A. Cosens has the following to say in connection with these 
chemical secretion8: r. 

The larva secretes an enzyme capable of changing starch to SU!,I,'ar 
[and] which acts on the starchy constituents of the nutritive zone [or 
the gall] and aceelerates the rate of their change to sugar. The material 
thus prepared supplies nourishment to both the larva and the gall. 

Calls can be produced only "when the tissue of the plant is 
interfered with during, or prior to, the actual development of 
the tissue." (\ After the plant tissue has become fully matured, 
no amount of stimulus, whether physical or chemical, will lead 
to the formation of galls. 

In the present worl, only galls caused by the action of animals, 
known as zoocecidia, are taken into consideration. A zooceci­
dium may be caused by the action of a member of either of two 
zoOlogical dasses--Inseetl1 and Arachnida. Galls caused by the 
former vary in structure from a simple convolution in the leaf 
lamina or a swelling in the stem to a more or less complex fo1'­
rnation on different parts of the plant. Insects that have the 
power of producing plant galls are confined to the following or­
ders and families: 

Orde!". 

1 Rhyncbota, or Hemiptera, 
,) Diptera. 

:i. Hymenoptera. 
4, Lepidoptera, 
5. Coleoptera. 
G. ThysHnoptera. 

F8milie~. 

Psylliclre, Aphididre, and Coccidw, 
Ttonididre, 01' Ceddomyjjda~, and 

Trypetidre. 
Cynipidre and 'l'enthl'cdiniche, 
Gelechidre. 
Duprestidw,' 

Arachnid gall-makers are all mites, which are members of the 
family Eriophyidl£ (formerly caned Phytoptidre). Galls caused 
by this family are called erinea 8 and are generally simple con­
volutions in the leaf lamina, with hairy outgrowth on the 
concave surfaces. When the gall is young, the gall-making 
eriophyidR are found mnong these 'hair tufts. 

'Cook, M. '1'., op, cit. 802. 
"Tram~. Cannd, Inst. 9 (1!J12) ZH7-387; [Ent. NewR 24 (UllS) 187-1SH.] 
'Butler, F. H., Galls. Encycl. Drit. 11 (1910) 425, 
1 Cook, M. T., op. cit. 802 . 
• Banks, Nathan, iv,arilla 01' Mites, Rep, U. 8. De]){, A.[lr. 10B (1915) l:~{i, 
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OBJECT AND METHODS 
,. 

little is known about Oriental galls, 
on the subject the series of 

and W. and J. Doders van Leeuwen-
Reijnvaan. These publications are almost 
their causal animal being merely numtlOrtea 

in practically aU cases. On account of 
semblance the fauna and 
Philippines and those of the Dutch East ,.u,.<>"'o, 
works the authors just mentioned much valuable 
in the preparation of the present paper. 

In the Philippines the subject of plant galls is one 
covers an absolutely virgin field, practically no attention 
been paid to these curious abnormalities in this country. 
though including many new and interesting results 
of the present investigation do not pretend to be anything more 
than a mere breaking of ground for a future more thorough and 
comprehensive series of investigations along this line. This 
branch of research bids fair to be highly productive of results in 
the way of elucidating obscure facts relative to these 
formations. 

In gathering the materials for the study of galls, excursions 
were made to points in the vicinity of Los Banos, Laguna Prov­
ince, Luzon, and especially to the thickets adjoining the college 
farm, the forests of Mount Maquiling, Balong Bulo Hill (near 
the college farm), the adjoining lowlands and valleys, and along 
the banks of Molauin Creek. The forests around Los Banos 
Falls and the thickets at the outskirts and in the 'barrios Bay, 
Los Banos, Calamba, Cabuyao, Santa Rosa, and Binan were vis­
ited several times and search made for galls. The materials 
were brought fresh into the laboratory and, as soon as possible. 
before the galls wrinkled up or otherwise became discolored or 
distorted, photographs were taken (to show the natural appear­
ance of the galls on the parts of the plant attacked), preliminary 
descriptions made, and specimen8 saved in a medium of which 
the following is the formula: 

Water 
95 per cent alcohol 
40 per cent formaldehyde (formalin) 

48 • 
48 

4 

Large-sized homeopathic vials or wide-mouthed dispensing 
bottles of convenient dimensions and with tight-fitting corks 
served as preserving vessels. Each bottle or vial had the acces­
sion number written on the cork and on the labels that accompa-
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the and insects 
the same number in the accession record. 

and cross were made of 
galls, and these were to show in 
the mechanism peculiar to each case. 

No hard and fast rule can be laid down as to the to 
be fonowed in breeding the insects from their galls. Condi­
tions were different in each case, and laboratory methods had to 
be modified accordingly. In general, battery with fine 
muslin held on by elastic bands at the top proved to be the best 
form of breeding receptacle, a decided advantage in favor of 
these being that the green of the plants were 
quately exposed to the light and that and 
were easy. During dry months the materials had to be mois­
tened at least once a day by spraying them with water from a 
small hand atomizer. Care was taken not to "vet the plants too 
much, for then decay would set in, or the adult insects on emer­
gence would be entrapped by the film or vvater on the plant sur­
face or the inner wall of the jar and spoiled. were 
inspected every morning and the adults caught by means of a 
short test tube. ']'he removal of the adults as soon as they 
emerged was a necessary measure, because when allowed to stay 
in the vessel for a longer time many of· them would be lost or 
badly mutilated among the moist plant materials. 

'1'hroughout the progress of the work precautions were taken 
against certain small spiders which, when accidentally intro­
duced into the jar with the plant materials, would prey upon the 
gall insects as fast as the latter emerged. As a measure against 
this pest, the pieces of plants were thoroughly shaken, one by 
one, before being placed into the jars, and a constant watch was 
kept for the appearance of any of the spiders that might have 
hatched from eggs accidentally introduced. 

Another piece of apparatus used consisted of a light-tight 
cardboard box with the mouth ends of test tubes or vials inserted 
into one side. This device was supposed to ''\lork on the rlI'jn­

ciple that most insects are attracted to the light; and the interior 
of the box being dark, except at the insertion of the glass tubes, 
the insects on emerging were supposed to enter the latter. '1'h8 
apparatus had been used with good results and had been 
indorsed by the California Board of Hor,ticulture and by the 
cotton-boll weevil investigators.9 The results with this device in 

• Banks, Nathan, Directions for Collecting and Preserving Insects, Bull. 
U. 8. Nat. Mus. 67 (1909) 115, with figure. 
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in manner. 
With certain plants artificial breeding in the 

was found to be impracticable. 
PiCU8, dry up in less than an 
removed from the tree and placed under 
conditions; when confined in a vessel with a 

been 

deeay readily sets in, or the material soon becomes 
same is true with and eertain other 

that grow at high altitudes. V"hen the plant was 
near the laboratory, the galls were encased in muslin on the 

so as to prevent the escape of the adults when 
; and daily inspection was made of these. 

case of the psyllid galls on the l~:aves of ulmi/olia 
11 badly infested plant of which happened to grow in 

proximity to th(~ entomological laboratory, 
without any cover. On the plant, it was 

on January 25, 1917, after about two monthB' daily 
Bome of the gallB were newly opened. On that the 
was visited at frequent intel'vah" and it waB discovered that 
the newly emerged adults, on growing stronger, hnd 
over to the younger and softer tips of the branchlets, where 
they were easily caught in test tubeB. For several in 
succession captures were made in this manner. 

The thysanopterous gan makers were easily from 
their galls. Provided the galls were not too old, the insects 
could always be found within in aU stageB of growth. 
were scared out of the gans by gently tapping the latter, and 
could then be brushed off into a vial of 70 per cent alcohol. 
The eriophyids were not so eaBY to secure on account of their 
habit of clinging fast to the hair tufts of the galls and also 
because of their exceedingly minute size. Several methods were 
tried, but the simplest process was to brush the animals onto 
the surface of a mirror by meanB of a small camel's-hair brush, 
and then remove and mount them. 

In the attempts to breed the gall insects from their galls, 
some other specimens-that is, parasites, inquiIines, etc.---were 
often found. At times two or more species of a gall-making 
family were bred out, and in this case it was not easy to decide 
V'ihich was the gall maker and which the inquiline. There oc­
curred a number of other inBtances where it was 
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diffieult to arrive at a definite conclusion as to the real gall 
maker. 

The adult gall insects were kept alive ror from six to twelve 
hOlU'S in a cotton-plugged vial in order to give them time to 
dry and assume their normal color before they were killed. 
With the exception of the thrips and the eriophyids, two 
of preserved specimens were prepared, one on small pins and 
the other on microscopical slides in Canada balsam or turpen­
tine solution of colophony. If the specimens were scarce, only 
the former series was made of the adults. The thrips in all 
instars were always mounted on slides. When plenty of specI­
mens of fresh insect galls could be secured, a number of these 
were carefully dissected, and the insects in their earlier stages 
removed and mounted on slides. In the case of transparent 
specimens, such as the earlier instars of psyllid nymphs and 
the laiwe of Itonididre, which would be almost invisible when 
mounted on slides, resort was had to a previous staining in 0.5 
per cent aqueous solution of magenta red for about twenty-four 
hours. 

Drawings of anatomical parts of the gall inseds were made 
with the aid of 11 camera lucida. Whenever practicable cor­
responding parts of diff'erent species of the same family were 
drawn to the same scaJe and in the same position, in order to 
facilitate comparison. Most of the gall sections were too large 
to be drawn conveniently by the aid of the microscope and 
camera Judcta, flO that praetieally all the drawings of these ma­
terials were made freehand. 

RESULTS 

Fifty-seven speeies of galls have been worked with. These 
are distributed among twenty-six plant families, as follows: 

Apocynacere, 1. 
Aracere, 1. 
Araliacere, 2. 
BoraRinac("m, 1. 
Celastracere, 1. 
(~ombretacea" ~~. 

Compositre, l. 
Dilleniacere, 1. 
Dipterocarpacem, ,1. 
Euphorbiacere, 10. 
Guttiierre, 2. 
Hernandiacere, l. 
Latlracere, 2. 

Lecythidacere, 1. 
Leguminosere, 2. 
Loganiacere, 1. 
Melastomatacere, 2. 
Menispermacere, ~l. 

:\101'ac8<£, 7. 
Pipel'acere, l. 
Hubiacere, 1. 
Sa pindacere, 1. 
Tiliacere, 2. 
U rticacere, 1. 
Verbenacere, 8. 
Vitacere, 3. 
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The not been comprehensive to 
warrant our very defInite condusions; but an examina-
tion of the above list tends to l,how that the have' 
the number of with the MoracclB 
ranking second. 

Classified as to causes, the following numbers of 
obtained: 

ltonidid galls 
Psyllid galls 
Thysanopterons gaJ Is 
Eriophyid galls 
Gelechid galls 
Miscellaneous galls' 

were 

SpeciC'fS of 
inse:ets. 

H) 
7 
7 
r' 
I 

Hi 

H /' ,"vIL'J.eelianeouH guUS" incltvlf's nIl Hw gulls uf whkh ! he e~l\;,"HLi\"e agellt is not detinHdy 
known. 

Galls of the inseets rnentioned in the introduetory pm'agraphs 
of this paper, other than those of the faxnilies enumerated above, 
have not been met with in the present investigation. Species 
of CynipidlB JO and TenthredinidlB 11 have been reported from 
the Philippines, and the chance~, are that further work will lead 
to the discovery of the galls of the former, at least. The laUer, 
Selandl'ia (PamselanciricL) imitat't'ix Ashm., according to Prof. 
C. S. Banks, the conector of the type, is an exophagous species 
and not a gall maker. 

The Aphidid;:e and the Coccidm are well represented in the 
Philippine fauna; but none of their galls have been found in 
connection with Iny work. It is not unlikely that their galls 
ean be found here; for in Australia, a country that has many 
insects closely allied to Philippine species, among the largest 
and most remarkable gans are produced by some members of 
these families. 12 

The families Trypetida3 (Diptera) and Buprcstid& (Coleop­
tera) include many important pests of Philippine economic 
plants. Their work, however, has not been kllO'\vn to result 
here in the formation of galls. 

In the variolls excursions made, it vva;::: noLed that altitude 
iniiuences the number of species of plant galls to a considerable 

10 See Kieffer, Nouveaux cynipides des Philippines, Philip. J0l41'n. Sci. 
~ D 9 (1914) 18:3; Neuer Beitrag zur Kenntniss del' philippinischen Cyni­
piden, Philip. Jom·n. Sd. § D 11 (1916) 279. 

"See Ashmead, Proc. U. S., Nat. Mus. 28 (HlO5) 971. 
" Frogatt, Australian Insects (1$)07) 36f!, B70, and :380--i!S8. 
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galls occurring most within a ex-
from sea level to an altitude of about 600 meters. Be-

yond that limit ti1e are either very scarce or 
absent. It was further noted that from sea level to an altitude 
of about 600 meters the gTeatest number of species occurred 
nearer sea level, their abundance diminishing with each 100-
meter zone upward. This fact may be ascribed to at least tVi/O 
causes; namely, the OJ: of the hosts 
in a given altitudinal zone; and the iniluence of temperature, 
moisture, pressure, absence or presence of natural enemies, and 
possibly other factors on the distribution of gall-making insects 
in dirrenmt altitudinal zone(~. The following i~l the distribu-
tion of gall foun(l hy me, with to altitudes: 

Sea level to 100 meters 
100 m("ters t.o 200 metel';] 
200 meterB to 300 meters 
800 meters to 400 meters 
400 meters to 500 meters 
500 meters to GOO meters 
GOO meters to 900 meters 
Above 900 meters 

Species. 

86 
81 
25 
28 
15 

9 
1 
o 

In the following pages the are divided into groups, ac-
cording to their causative 2.gents, which are indicated by the 
center heads; and each species is treated separately, with the 
specific name of the plant host as a side heading. Accountsof 
the causal insects, ipc1uding descriptions of nevv species, will 
be given in later publications. 

All of the speeimell numbers cited in this paper refer to the 
collection of the department of entomology, College of Agri­
culture, Los Banos, Laguna, Philippine Islands. 

GALLS CAUSED BY I'l'ONIDIDlE (CEClDOMYIIDlE) 

Acalypha stipulacea Klotz. Euphorbiacem. 
Leaf galls caused by Schi:::ornyh(, acalyphw Felt. 
Monothalamou8; su bcylindrieal; red; basally yellowish or 

conc010rou8 with leaf; covered an over with long, stiff, bristle­
like hairs. Walls thin, fleshy; interior smooth. Opening api­
eal; covered with a eirculal' flap with edges confluent with the 
rest of the gall's surfaee, not visible until a few minutes pre­
vious to emergence of rnidges. Pupal exuvire often found pro­
jecting half way out of opening. 

Length of galls, 3.5 to 5.5 millimeters; diameter at base, 1.5 
to 2. 
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()n the VC.lES or at 

lowel' nursery, 
March 

colledion. 

1917, 1110flt of the adults 
the habits of the infled and flftcr 0rnergenee frorn the 

noles: 
j.~O p. '!n.----A 

of one 

its 
of the exuvim was 

this time 

anchored 
the outcr wall of continued to 

with a fonval'd and the pup~tl exuvire 
until about two~thi:rds the total length of the latter were exposed. 

with a sudden jerk, the insect completed its emergence. 
L58 p . 
.8.17 p. m.--Midge able to fly. 

midge emerged seventeen minute!3 after the 
of the lid from the gall was first noted; the wings 
expanded after another minute; and the insed was 

to fly nineteen minutes later. 
The galls are apparently scarce, as subsequent excursions 

resulted in the finding of only on8 or two isolated specimens. 

Antidesma ieFi;ocladum 'ru1. Buphorbiacere. 

Leaf caused by Cteno(lactylomyia antidesrnw Felt. 
]V[ onothalamolls ; very o'cutely 811 bconical ; red; 

or wholly concolorous with the leaf; thickly but very 
pubescent. Apex slightly curved toward one very 

acute. VVall thin; inner layer ·woody, fuintI:v g~reenish white; 
suff:nltescent. Chamber follo'vving the shape of 

basal; situated at opposite surface of leaf; 
, with a close-fitting flap, detacbable through the force 

of the midge. 
8.5 to 10.5 millimeters; diameter at base, 1.5 to 1.75. 
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GALLS CAUSED BY P8YLLID!E 

Alstonia scholal'is R Dr. 

Leaf ' caused by 
Monothalamous; subcylinddcal; 

at apex, yellowish; nonpubescent. 
Vvall tli.ick; succulent. Chamber 

tlr.lJel'culato, Crawford. 
(;ollcolol'OllS with leaf, 

deeply cleft. 
subcuneate, with the sharp 

pointing di::dad; direction the S<lnw a:3 the median depr ef;­
sion at cleft of apex. ; subcireular; without 
process; not visible until the adult psyllids are ready to emerge. 
On the opposite surface of the a short, conical protuber­
ance with apex broadly rounded. 

,1 millimeters; broader diametGl' at apex, 
3; narroYvcl', 2.5; broader diameter at hase, 3.75; narrower, 3. 

On either surface of the leaf; more eommonIy on nether 
surface. 

Laguna, College of 
altitude of about f)O meters. 

Agriculture, Los Banos, at an 
1D17. Gall No. 183::;2, C01-

of Agriculture colledion. 
These gans are abundant but the adult 

what difficult to rear on account of the 
are some­

tendency of the 
leaves to dry in a of days after removal from the tree. 
The causal psyllid was first described from Bengal, and 
reported as captured on il/.ston'ia, and also on "pumpkin."15 
The 'insect never been recorded :from the Philippines before~ 

Calophyllum inollhyllmn L. Guttiferre. 
Leaf galls. Adult psyllids collected but not identified. 
One or both margins of leaf, except at apex and base, nar­

rowly doubled up inferiorly, the fold forming the chamber 
wherein the insect passes its preimaginal stages. Older leaves 
Hwre deeply concave longitudinally; a slight yellowing at dif­
ferent places on the folds. 

Average diameter of fold, 2.5 millimeters. 
LUZON, Laguna, School of Forestry, Los 

tude of about 100 meter8. 1918. 
of coHection. 

at an alti­
gall No. 18348, 

H Previously described by Riibsaamcn from Bismarck Archipelago in 
JViarcc1lia 4 (1905) 7. Also described and figured by Leeuwen-Reijllvaan 
from Java in lVlarcellia 9 (1910) 38. Figured by LE,euwen-Reijnvaan in 
Bul1. Jard. Bot. l1uiten7.org', IT 3 (1912) -1. I)f;,Sctibed hy LCCl:1Ven­

Reijnvaan from Cel(,bes, Bull. .lard. Bot. Buitenzorg II 21 (1916) 24. 
n Crawford, Indian Psy1lid~, Rec. Incl. Mus. "1 (H)U) 
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Galls cornmon in the 
elsewhere in Los Banos. 

after about one 
the 

Ficus ncrvosa Morace;:e, 

Leaf 

Plant; GnUs 

cited; not found on the s;cme 
Adults found on March 
oceasiOJ1(lJ ob:,ervatinl1 OJ) the 

corllutct Crawford. 
Fresh galls of these insects have never been obtained 

me. A single infc0ted leaf that had fallen from the t1'82 W3S 

found; but the were too badly mutilated and shriveled 
up to fUl'nish material for description. Prof. C. F. 
Baker had previously bred this Dinop8ylla from the same galls, 
and is my authority for the identity of the insed and it;:; work. 
Ficus TW'l'1)OSU, is fairly common in Mount at 
altitudes of 100 to 150m8te1'8. 

Ficus ulmifolil1 Lam. Morace;e. 

Leaf clcflca;a sp. nov. (MS). 
lVIol1othalamous; very irregularly subconieal; 

lettuce green, lighter ill color than lea:!'; pubescent, more 
thickly so than leaf. sometimes abruptly 
pointecL Bottom, at subhemisphel'ical; 
conco101'ou8 with and equally as afo the rest of the 
gall. Chambm' elcmgately ~mbe11ipsoid; lining; smooth. Vi all 
thick; succulent. Opening ; not vir'lible until adults are 
ready to emerge; then wall splits open longitudinally from 
apex subbasad into several irregular lobes; each lobe defieded 
ectad. 

Average length, () millimeters, diameter, 5; length of cham­
ber, 8.5; diameter, 1.25. 

Subconieal portion on nether surface of leaf; subhemisphcl'-
on upper ;:;urface. aggreg~lte and :fused 

giving appearance of IJolythalamous galls. 
College of Agricultul'(;, LOH Bgfjml, at an 

altitude 01' 42 meters. January, 1917. Type gall No. 
of Agriculture colledion. 

These galls are very common, but the adults are very dif­
ficult to breed. The leaves dry in less than half a day after 
removal from the tree. Numerous adult psyllids emerged from 
galls on a smaIl Ficw'! tree in the nursery of the college, and 
were collected from the young shoots, up which the insect;:; had 
crawled to feed. 
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Ficus ulmifolia Lam. val'. MOl'aCeiB. 
Leaf galls No.2. Adult psyllids not found. 
Monothalamous; subconieal; slightly curved toward 

one side; orange to red. Surface scabrous; nonpubescent; some­
what shiny. Wall moderately thick; succulent. Chamber con­
forming with the general shape of the gall; a tiny raised 
tubercle centrad at bottom. 

length, 7.5 millimeters; diameter at base, '1. 
On the upper surface of the leaf; usually solitary; occasion·· 

ally aggregate, but only partially fused together and the indi­
vidual galls are distinguishable. 

LUZON, Mount Maquiling, at an altitude of 150 meters. 
March Hi, 1918. Type gall No. 18401, College of Agriculture 
collection. 

Apparently rare. 

Ficus varieg'ata Blume. MoraceiB. 
Leaf galls caused by Pa.u,ropsylla nwntana sp. nov. (MS). 
Monothalamous; subspherical; paler green than leaf; covered 

all over with long, succulent, slightly pubescent spines. A tiny, 
abrupt, acutely subconieal projection centrad at bottom of gall 
on opposite surface of leaf. Wall t'hin; succulent. Chamber 
subspherical; abruptly produeed obeonically at bottom.. Open­
ing apical; not visible until adult is ready to emerge; then 
wall splits from apex longitudinally subbas;ad into usually five 
irregular lobes; each lobe deflected ectad. 

Average diameter, 5 millimeters. 
On the upper surface of the leaf; numerous; sometimes con­

nivent, but never fused. 
LUZON, Laguna, Los Banos Falls, near Los Banos" at an 

altitude of about 50 meters; Mount Maquiling, at altitudes of 
70 to 150 meters. JanuarY,1917. Type gall No. 18310, College 
of Agriculture collection. 

Galls fairly common; insects easy to breed. 

Mallotlls philippensis (Lam.) Muell.-Arg. EuphorbiaceiB. 
Leaf galls eaused by Megat'tioza IJallicla sp. nov. (MS). 
Shallow, concave depressions on nether surface of leaf, with 

the upper surface correspondingly convex. No abnormal growth 
of hair. Apex on concave surface yellowish to reddish brown; 
the rest unicolorous with leaf. Nymph fits in snugly 0n con­
cave surface, the insect establishing itself there until ready to 
emerge. 
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diameter, 2 millimeters; average of 
0.5. 

of Agricultun~ collection. 
Galls very common; insects observed in the adult 

in 
GALLS CAUSED BY THYSANOPTEl~A 

Dillcllia l'ciffel'schcidia F.··Vill. Dilleniacece. 
Leaf galls. Causal thrips colleeted but not identified. 
Leaf \Vl1011y or partially in volute toward nether sur·· 

faee of leaf; when partially so, the involution usually 
from apex, leaving a basal fraction of the leaf unaffected. Mi­
nute, red, irregular, hard papules more prominent on upper 
surface or at the continuation of the latter in the roll than on 
nether surface. Thrips in different stages found within the 
rolls of younger leaves. 

Average diameter of roll, 8 millimeters. 
LUZON, Laguna, College of Agriculture, lower nursery, Los 

Banos, at an altitude of about 43 meters. October, 1917. 
gall No. 18158, College of Agriculture collection. 

These galls are apparently confined to a single isolated tree 
at the bank of Molauin Creek in the place cited, None of these 
materials was found elsewhere. 

Ficus ulmifolia Lam. Moracece. 
Leaf galls caused by Gl;ga,ntoth'n:ps elegans Zirmnel'man. JO 

Part of leaf margin involuted or deflected. Small, irregular, 
reddish dots, bounded by irregular, yellow areas, visible on 
both surfaces. Insects found on nether surface of leaf. 

LUZON, Laguna, College of Agriculture, Los Banos, at alti­
tudes of 45 to 100 meters. ,January, 1918, Gall No. 18403, 
College of Agrieulture collection. 

These galls are abundant during the greater part of the year. 

Garcinia venulosa (Blanco) Choisy. Guttifel'ce. 
Leaf galls. Thrips collected but not identified. 
Open; a carinate structure formed by the superior involution 

of a part of submarginal portion of leaf; paler green than leaf; 

"The insect has been reported from Java as making similar galls on 
the leaves of various other species of F-icus. See Leeuwen-Reijnvuun, Bei­
trage zur Kenntniss del' Gall(m von ,Java, Pt. V, Bull. Jonl. Dol. Buitenzor,r; 
II 10 (1913). 
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until befon~ emergence of adult. A thin 
whitish, membranous secondary flap near base of neck. 0 ' pen·· 

subcircular; at one end of 
Length of gall, 11.5 millimeters; thickness, 15.75; 4.5; 

length of chamber, including neck, 9.25; diameter at broadest 
point, 2.5. 

On upper surface of leaf; numerous. 
LUZON, Laguna, Los Banos Falls, near Los Banos, at an alti­

tude of about 50 meters (Baker o,nd Uich(tnco); N[ount Ma­
quiling, at an altitude of about 150 meters. ,January, 1917. 
Type gall No. 18308, College of Agriculture collection. 

Fairly common; but adults difiicult to breed. 

ERIOPHYlD AND MISCELLANEOUS GALLS 

The part of this treatise, involving galls caused by Eriophy­
idre, is withdrawn for a later paper. Likewise, all other galls of 
which the insects have not been found are omitted here in the 
hope that further work on additional fresh materials, which are 
constantly coming in, may furnish some due to the identity of 
the causative agents. 
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PLATJ~ I 

11 calypha. Klotz. Leaf gall caused by Sclliizo1nyia actL-
Iyphm. LOllgitudinal median section. X 5. 

BtL1Tington'ill lu.zonensis Rolfe. Leaf gall caused by 
u:iclwncoi Felt. Longitudinal median section. >< 8. 

Anf;icle.snw /eptocladm/J. Tul. Leaf gall caused by Ctenodactyl07l!yiu. 
am,t'ides'!iliP Felt. Longitudinal median section. X G. 

Cnllical'pa erioc/lmn Schauer. Leaf gall caused by Asphond1l1ia 
cali'iclLypm Felt. Longitudinal median section. X 2.5. 

CisBus tTifo/i:n (L.) K. Sch. Stem gall caused by A8J!hondlllia 
'uiteu. Felt. Longitudinal median section. X 2. 

CiSilUS acinu.tcL Wall. val'. Leaf gall caused by I1l1perch:plosis bllnkoi 
Felt. Longitudinal median section. >< 5. 

The gall shown in fig. 6. Cross section near the base. X 5. 

PLATE II 

Pwde'riu i;o?1wntusu Blume. Leaf gall eaused by Uonidn jJiBilcri2e 
Felt. Cross sectioIl. >< 7.5. 

Pa'rashoTen 7)licIJAn Brandis. Leaf gall probably caused by 1'l'i­
conl,l1.l'iniu. /'IIzo17.IJJ1His Felt. Longitudinal median seetion. X 7.;'. 

[Jeca. manillcnsisWalp. Leaf gall caused by LasiolJtera manilenS'is 
Felt. Longitudinal median section. X 6. 

Diplodisc'Us pL!'Iliiculntu3 'l'urcz. Terminal stem gall caused by 
Schizomyia, diJ!lodisci Felt. Longitudinal median section. >..: 2. 

The gall shown in iig. 4.. Cross section. X 2. 
The gall shown in fig. 1. Longitudinal median section. X 3. 

PLATE III 

SY'llLplwrc'mn luzon;icWin F.-ViII. Leaf gall caused by j;uzolw'YIllI'ia 

syrnphoTwmm Felt. Distal aspect, wit.h lid removed to show open­
ing. >< 22.5. 

The g'al! shown in fig. ]. 
The gall shown in fig. 1. 
The gall shown in fig. l. 

Longitudinal median section. 
Lid, ectal aspect. X 22.5 . 

Lid, ental aspect. X 22.5. 

Pr,ATE IV 

)" 22.5. 

Spa.iholobwl gyrocarp'us (Wall.) Benth. Leaf gall caused by Iie­
liodiplosis sJ!lttholobi Felt. Longitudinal median section. X 20. 

Glochiclion album (Blanco) Boer!. Leaf gall. Longitudinal median 
section. X 5. 

The gall shown in Plate VI, fig. 3. Cross section. X 20 . 
Ven1.Onin lanc'ifoNn Merl'. Leaf gall caused by Dicer'oJPia 1Je'tnonia3 

Felt. Longitudinal median section. X 2. 
MnllotuH l1wlucClLnn (L.) Muell.-Arg,'. Leaf gall. Longitudinal 

median seetion. X 5. 
6. Siphonoclon celnsh'ineus Griff. 

1'oilueta Felt. Longitudinal 
Leaf gall caused by Ka?nptolUplosi3 

median s("ct.ion. X 20. 
551 
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PLA'l'J;; V 

rIG. 1. Alstonia suholan:s R. Br. Leaf gall caused by !'(1I11'o]J8!/lia lube/'­
cu.lata, Cravvford. Long'itudinal median sectioll in thc" direction 
of the apical cleft. X 20. 

2. The gall shown in fig'. L Section DCl'OS:; the Hpi!;,,\ clefl. 20. 
3. Mal/oias philippcn.sis (Lam.) Muell.-Arg·. Leaf gall caused bv 

JIll cgat1'ioza pallida sp. nov. (MS). Longitudinal ;necl; all sectiol~. 
X 20. 

PLATr~ VI 

FIG. 1. Vic'l('s ulnl'i/olia Lam. Leaf gall caused by Pawl'op.sylia dejte.w 
8p. nov. (MS). Longitudinal median section. >< 5. 

:'.. Ficus 1JaTie.r;aia Blume. Leaf gall caused by PnuTo]JSyllcL m.onlmw 
sp. nov. (MS). Open, after emergence of adult. Distal aspect. 
X 5. 

:J. Scheffiem o£lomta (Blanco) Men. and Rolfe. Leaf gall caused 
hy Gynaikothrips chavicm val'. ilep/(L1J/curi Karny. Longitudinal 
median section. X 5. . 

iL The gall shown in fig. 2. Spine from exterior wall. X 1130. 
;'. The gall ,;howll in iir;." Longitudinal median seetioll. >< 7.l\. 
Ii. I)'iilen'ia F.-Vill. Lenf .l':all. Sertion "el'o~s le:cf. 

X 7.5. 
PLA1'J<; VII 

FIG. 1. Old galls of the specieH illmif:l'ilted in Iii'·. 8, Hhowing openings 
through which the adults escaped. View [rom nether surface 
of lenf. '< 1.5. 

2. G1"ewia stylocnrprt Wart. Leaf g'allH caused by Asphondyli(& g?'c­
uri,e Fdt. View from upper surface of the leaf. >< 1. 

3. nrwringtonin IU:lonensis Rolfe. Young or nearly matu},(3, unopened 
leaf galls, caused by J(Yono(Hplor;i:; niclicmcoi Felt. View from' 
nether surface of leaf. >< 1.5. 

4. Pa,ra.l!hol'en plicatc! Brandis. Leaf galls, probably caused by 'J"ri­
conta1'inia luzonensiE; Felt. View from nether surface of leaf. 
X 1.5. 

PLATE VIII 

FIG. 1. LJil)lodiscus panienlrttu.s Tu1'cz. Terminal stem gall caused by 
ScMzomyla diplodisci Felt. Nearly mature specimen, without 
crevice. X 1.5. 

2. The gall shown in fig. 1. Old specimen, showing crevice through 
which adults escaped. >< 1.5. 

3. AC(1lypha sf:ipulacect Klotz. Leaf galls caused by Schi;w1nllia, acaly­
phm Felt. View from nether surface of leaf. X 1.G. 

4.. CisBus t1·ifolia (1,.) K. Sch. Stem gall caused by A sphon£lylin vi!.cn 
Felt. Type 1. >< l.G. 

5. Predet'ia tomeniosa Blume. Leaf gall caused by If.onidn llmderirlJ 
Felt. Lateral view. X 1.5. 

G. The gall shown in fig. 4.. Type 2. X 1.5. 
7. GiSBUS adnnia Wall. val'. Leaf galls caused by Hypel'dil)l()si.~ 

/wnlo;i Felt. View from nether surface of leaf. X 1. 
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PLATE IX 

FIG. 1. Lec(/, m.anillensis VValp. Leaf galls caused by Lasioptern 
Felt. Superior lobes on upper surface of leaf. X l,fj. 

2. The gall shown in fi.e;. 1. In ferior lobes Oll nether surface) len f. 
X 1.5. 

3. The gall shown in Plate 
leaf. X 1.5. 

fig. 1. View from nether 

L Ant'idesma IqJioc/!ldwll. Tu!. Leaf galls caused by Ct.el!()d(l,(;'~ljl')1i;uia 
(i;id,ides'lJuc 17'cJL Vje\v frolll npper surfaee of leaf. >: ,r;, 

h. 8ympho'l'cmn luzonic1i'In F.-Vill. Leaf galls caused by LU.wnoiilyiO, 
8y·;nphor-ernw Felt. Young or nearly mature, unopened 
View from nether surface of leaf. X loG. 

ii. The gall shown ill fig. 5. 
ing depressions formed 

7. The gall shown in fig. G. 
distad, throug'h which 
surface of Jeaf. >< 1.5. 

View from upper slli'faee of 
by galls' at opposite surface. 
Old specimens, showing' circular openings 
the adultR escaped. View from lwther 

PLATE X 
Fw. 1. 81)O,tholobus [fy?·oca1·p1l.S (Wall.) Benth. Leaf galls caused by 

lIel:iodiplosis spatholobi Felt. View from upper surface of leaf. 
X 1.5. 

FIG. 

2. Callicm'pa enoelona Sehauer. Leaf gall caused by 
cnllicarpm Felt. Superior aspect. >< 1.5. 

3. Vernonia landfolia MelT. Leaf galls caused by DicC'I'O'lnlJi)J, t.'cnw­
nim Felt. X 1.G. 

4. The gall shown in fig. 3. Longitudinal median section, sh'Jwing 
larval chambers. X 1. 

1. 

2. 
3. 

1. 

PLATE XI 

Mallotu.s moluceann (L.) MueIl.-Arg. Leaf galls. Type 1, with 
aeute apices. View from nether sarface of leaf. X 1. 

The gall shown in fig. 1. Type 2, with obtuse apices. 1.5. 
The gall shown in fig. 1. View from upper surfaee of leaf, showing 

long, slender projections at bottom of galls. X 1.5. 
Siphonodon celaBlr·ineu.B Griff. Leaf galls caused by [{amptodipioRis 

rcdUl:ill Felt. View from upper 8m' face of leaf. 1.5. 

PLATE XII 

FIG. 1. Fi,(;us 'ulmi/olu}, Lam. Leaf galls, No.1, caused by Pa.nropsyUa dc­
flexn sp. nov. (MS). Old specimens, showing openings through 
which the adults m;capcd. View from m~ther surface of leaf. 
X 1.5. 

2. AJstonin scholn1"is R. B1'. Leaf galls caused by Pau1'opsll11a tuiJCI'­
cu.lata Crawford. View from upper surface of leaf, showing 
bottoms of galls. X 1.5. 

::, The galls shown in fig. 2. View from nether surface leaf. 
X 1.5. 

4. }i'icus u11nifolia Lam. Leaf galls No.2. Young oj' nearly mature 
galls. View from upper surface of leaf. >< 1.5. 



PhilippIne Jmll'ncd of Scien,ce 

The galls shown in fig. 1. Superior lobes on upper surfac:e of leaf. 
>< 1.5. 

6. The galls shown in fig. 1. Inferior lobes on nether surface of leaf. 
X 1.5. 

PLATE XIII 

FIG. 1. Ji'ic'lls Blume. Leaf galls caused by Pawrop8ylla 'lnontctna 
sp. nov. (MS). Closed, before emergence of adults; open, after 
emergence. View from upper surface of leaf. X 1. 

2. Mallotus philippensis (Lam.) Muell.-Arg. Leaf galls caused by 
111egatrioza pallidr» sp. nov. (MS). View from upper surface of 
leaf. X 1.5. 

:3. The galls shown in fig. 2. View from nether surface of leaf. X 1.5. 
4. Caloph1lllu?n inOl)hyllu11~ Linn. Marginal leaf gall. View from 

nether surface of leaf. X 1.5. 

PLATE XIV 

FIG. 1. Dillenict re·iffe·rscheid·ia F.-Vill. Leaf galls. View from nether 
surface of leaf. The seven subhemispherical, white bodies along 
the midrib of the leaf are coccids, which have been accidentally 
introduced in the picture. They have absolutely nothing to do 
with the formation of the galls. X 1.5. 

2. Mallotus philippensis (Lam.) Muell.-Arg. Leaf galls caused by 
Neoheegcr'in ?nendax Karny. X 1.5. 

3. Ficus ul11rifolia Lam. Leaf galls caused by G'igantothrips elegan., 
Zimmerman. Lateral view. X 1.5. 

4. Garcinia venulosa Lam. Leaf galls. View from upper surface 
of leaf. X 1.5. 

PLATE XV 

FIG. 1. Glochidion album (Blanco) Merr. Leai' galls caused by Gelechidw. 
View from nether surface of leaf. X 1. 

2. The gall shown in fig. 1. View from upper surface of leaf. X 1. 
3. Raphidophora po;ki:nsim Eng!. Leaf galls. Proximal portion of 

leaf. X 1.5. 
4. The gall shown in fig. 3. Distal portion of leaf. X 1.5. 
5. 8chefflem odomtu (Blanco) Merr. and Rolfe. Leaf galls caused 

by Gynaikothrips chavicm val'. heptapleuri Karny. View from 
upper surface of leaf. X 1.5. 

6. The galls shown in fig. 5. View from nether surface of leaf, show-
ing openings of the galls. X 1.5. . 

7. Piper loheri C. DC. Leaf galls caused by GynaikotMips chavicl£ 
Zimmerman. View from upper surface of leaf; nether surface 
of leaf exposed at rolled-up margin. X 1.5. 
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