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Technical Bulletin No. 775 » July 1941

Ummn STATES X
DEPARTMENT OF AGRICULTURE
WASBENGTON, D). €.

The Yellow Chapote, a Native Host of the
Mexican Fruitfly*

By C. C. Promner and M. McPuat, associale enlomolegists, and J, W. Monk, 3
assistant enfomologist, Division of Fruitfly Investigetions, Burear of Fntomology
and Plant Quarantine
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INTRODUCTION

The plant known in Texas as yellow chapotc and identified by a
Department botanist as Sargentic greggii 5. Wats. is commonly caUed
chapote amarillo, naranjillo, or limoncille * in Spanish. As this tree
produces oune of the host fruits of the Mexican fruitfly (Anastrepha
ludens (Loow)) and 18 found growing in Mexico soubh of the cifrus
plantings in the lower Rio Grande V alley, it seemed desirable to
mnj\c a stidy of the trec in relation to ifs attractiveness for the

=ir uitfly. T be studies of fly movemenst were made in the v1cmlt.v
O%f Santa Engracin, Tamaulipas, Mexico, in an area where citrus is
grown in close proximity to chapote. No attempts have been made to
extend the study beyond this area. ) .
The yellow chapote, classified in the family Rutaceac along with
Witrus, was described in 1890 by Watson * from specimens collected

ear Monterrey, Nuevo Leén, Mexico, by Gregg in February 1847.

etek * mentioned having seen two trees of this species in Brownsville,
Tex., in 1927 and stated at the time that it might prove to be favored
as a host by the Mexican fruitfly. Mackie® mentions that Zetek

t Submicted for publication Tuix 2, 1M, The study on which this maouscript is based was conducted
in cooperation with tho Beerctarfs de Apricultura ¥ Fotnento, Mex{co,

3 Transferred to Division af Pink Bollwerm and Thourberia Weevil Conteal February 1, 1938,

3 The native narna “limoncillo” is aiso commonly used o referenee to another, more rocently deseribed
tree, Faenbeckia runyoni Alorton, also of the rus (amily, and foond growing under Lhe same fectile conditions
that ara faverable for tha growth of yellow chapote.

E“?ﬂ \\-’,\s-rscx. IS{%RRSD. CONTRIBUTIONS TO AMERICAN BOTANY. Amer. Aead. Arts and Bei. Proe, 25: 124163
1 . e p. -

b ZETER, JaMES, In correspondenes with A, C. Baker.

4 \'IACK]E T). B. AN INVESTIGATION OF THE MEXICAN FRUITFLY, ANASTREPILA LUDENY (LOEW)], IN THE

LOWER RIO GRANDE VALLEY OF TEXAS. Calif. Dent. Agr. Mumhl} Bul. 177 203323, Mlas. 1928, Sew
. 316

280604 —41-—1 1
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called his attention to three trees of this species growing in one cily
block in Brownsville. On June 23, 1930, seeds infested with lorvae of
Anastyepha ludens found in the vicinity of Monterrey, Nuevo Ledn,
by U. K. Kuhn, of the Plant Quarantine and Control Administration
of the United States Department of Agrieullure, were determined as
those of Pistacit vera 1.7 Tt was pointed oul by Baker ¥ that P, vera
is a Mediterranean species and that Kubin’s description of the sceds
mdicates that they were probably seeds of Surgenti, not Pistacia.
Fruit of Sergentie inlested with larvae of the Mexican fruitfly was
recorded in Matamoros, dexico, in 1931 ? by workers of the present
Diviston of Mexican Fruitlly Control. Several vears later MePhail
found the yecllow chapote to be widely although nol generally dis-
tributed in northeastern Aexico and heavily infested with larvae of
the [rnitfly. 1le was the first o show the important relationship
: between sueh infestations and
those in citrus,  This velation-
ship has been mentioned by

Balwor. 1

DESCRIPTION OF THE
TRIL

Standley ' gives the follow-
g deseviption ol Surgenteu
gregipee:

Tree, sometines 13 meters high:
hark smoath, meay, peeling ol in
thin plaes; leaves alwroale, per-
sistent, digitately 2 ar 3-oliate, 3
to 10 cm. loog, obtuse or aeulish,
nearly wlabn g, eative:r flowees
small, = uaite; [odt feshos, odible, 1.3
tn 2 o long, vellow: seeds brown,
12ty Lo e tong, Limoneillo’
{"Far nulipns, Ran Tuis Potosic
fehap ne wmarille’ (Nyevo Legnts
arunJillo! {Cimandipas,

The flowers {fie. 1) seen in

. . . the vieimity of Santa Engracia,
T, . 113012 oty b - -
Figure 1. -Blossoms of Sargentic greggii, ld.IIldllll})'.lh_. were light yellow
ahout natural size. (Photograph by A. never white. .
C. Baker.) Leaves aned Immature fruits
of the wvellow chapote ave
shown in Agure 2. A typieal full-grown fruit {rom Santa Engracia is
approximately 2.6 to 2.8 en, long and 1.4 to LG en. in maximum width
(fig. 3, 4, B). Not mlrequently fruits 3,1 em. loug and 2.0 em. in
et H * [ H . Al
maximum width are found (fig. 3, ('), Double fruils (tig. 3, D, [}
are not uncommon, and triple fruits are found occasionally. The
fruits are dark green while immature, becoming yellow upon mualurity.
T Rasscrk, B R, Letwer of October T, 1430, ta V. T, Shiner,
EDAKER, A. O Tatler af June §, W39, w0 Lo A Srone.
? 7, 89, DDEPARTMENT OF AuRCULTCRE, B U OF EXTOMOLOGY., MEXICAN FRUITFLY [ANASTREMLL
LUDENS LOEWY. L. &, Thept, Age. Insect Pest Sieevey 1 4yb 19310 fATimepgraphd.]
W BaAKER, A. O THE BIGLUGY OF THE MEXICAN FRUITFLY, U7, =0 Bur. Ent, amd Pland Quac., ¢ pp.
1837, M Eneopreplhied.] .
.'Isl-lm'n:\'c FOR THE MEXICAN FRUITFLY. UL, Bor, For, sl Dane GQuar., 4 pp. T8T. [Alioies-
graphed.

0 STANDLEY, PATL (', TRELS ANDSHRULS 0F MEXICA. UL S, Natl, Mus Cootrib, U, 8, Natl. Herbarinm
23 (33 5)T-EI8, 103L,



http:llIOI.OG
http:ASSCF.lt
http:Bnker.10
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The seed of a typical full-grown fruit is sbout 2.1 em. Iong and 1.1
em. In maximum width (fig. 8, B); of large fruit, about 2.3 cm. long
and 1.5 em. in width (fig. 3, C). The seeds are light vellow, beeoming
brown on exposure to the weather.

Fmivre 2—-Folinge and young fruits of Sargentia greggit. About one-half
natural size.

DISTRIBUTION

Standley ¥ mentions that Sargentia is distributed in the Stetes of
Tamaulipas, Nuevo Leén, snd San Luis Potosi, The second author,
assisted by Gingrass and Hensley of the Division of Mexican Fruitfly
Control, Bureau of Entomology and Plant Quarantine, made & pre-

17 See footnote 11, p. 2.
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liminary survey of southern Texas and northeastern Mexico to deter-

mine the northern limit of distribution and to learn whether chapotes

grow in close proximity to citrus in the lower Rio Grande Valley of

Texas. They found the chapote growing in the vicinity of Monterrey,

Hacienda Guadalupe, Garza Gonzsalez, and Cerralve in Nuevo Leén,

and of Cruillas and

Burges in Tamaulipas.

These localities are ap-

proximately 130, 120,

80, 80, 100, and 95

miles, respectively, by

air line from the near-

ost, citrus in the Rio

Grande Valley. The

C tree was particularly

abundant in the vieinity

of Cerralve. Chapote

grows abundantly in the

vieinity of Montemor-

clos in Nuevo Leén and

ol Santa Engracis and

Ciudad Victoria in Ta-

maulipas. It has been

observed growing near

E the Pan Amcriclim high-

) . . way some 45 miles south

Fia —Truits of Sar i A, Typical bat ; \:

flﬁ?-'zrgwn f:::its; %, Smg:né;ﬂ Sggggtnl sectié}rf); g, of Ciudad Victoria, b}lt

large fruit in sagitial scetion; D, double fruif; E, bh.(" S(_)ubhemlmost dis-

side view of double fruib. Natural size, ¢ribution has not been

estublished. Thus far

it has not been observed in the more tropical sections of Mexico.

Residents of the vicinity of Tampico were not familiar with the plant.

Balker,® in 1927, scouted the margius of the Rie Grande but faited fo

find Sargentia. A more extensive scarch slong the river bottoms on

the Texas side in 1937 by McPhail also gave negative results. The

fruit of Sergentic is prohibited interstate shipmens, and fruit end
trees may be destroyed in aceordance with quarantine regulations.™

USES OF THE TREE AND ITS PRODUCTS

It has been learned from Hoidale® that the trees in Brownsville
and Matamoros were planted for ornamental purposes. This seems
to be true for other trees found growing in the Rio Grande Valley.
The fruit is described by Standley as edible, but it is not known to be
eaten by man or beast in the vicinity of Santa Engracia.

The wood of the chapote is close-grained and hard, and very similar
in appesrance to that of Citrus. In the vicinity of Santa Engracia the
wood is someiimes used for wagon shafts, oxgoads, or other articles
requiring considerable strength. Its use for larger articles is probably

1 BaRER, A. C. Porsonnd communieation,
M {I, 5. Burepi af Entomology snd Plant Quurantine, MEXICAN FRUITELY QUARANTINE, U. S. Dept.

Agr. B.B.D. Q.-Q. 84, 5 pp. 1037, [Revised,
4 HopaLE, P. A, Lelier of Decomber 7, 1830, e A, C. Baker.
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restrieted by the limited size of the trec and the availability of other
strong woods such as cerén (probably Phyllosiylon brasiliensis Capan-
ema;) and mesquite (Prosopis chilensis (Molina) Stuntz).

FLOWERING AND FRUITING

The blossom peried, in the vicinity of Santa Engracis in 1936, was
more or less conlined to the month of March., In 1937 blossoms were
observed es carly as January 11, and trees continued o bloom in
February. In 1938 trecs bloomed throughout February and March.
In 1939 the blossom period came the latier part of February and
continued throughout March.

Sometires abundant blossoms are produced, but not infrequently
most of them become desiceated and only occasional trees produce
fruit. There is, as 2 rule, scant precipitation in northern Mexico in
the winter months, Data collected {or two seasons seemed to indi-
cate that trees set littlo or no [ruit when they bloom early. 1t was
thought that this is due to Jack of water available to the trees in the
first months of some years. The accumulation of dats over o longer
period will be necessary to prove this point one way or the other,

Chapotes also produce off-season bloom, and this is apparently
stimulated, in part, by water available to the tree. The summer
months of 1938 were unusually dry and precipitation was seant until
August 27, when 15.8 inches of rain fell in 2 days. Shortly after the
storm some few trees—particularly, if not exclusively, trees growing
on the banks of streams and trees that had all appearances of having
beer buffeted by flood water—bloemed and produced fruit. Iven
in December very few blossoms were found. In 1939 Jittle rain fell
in February and March, and most of the blossoms were desiceased.
Later, £.38 inches of rain were recorded from April 11 to 30 and 8.28
inches in May. Shaw ! noted that blossoms were present bué very
scarce in May and stated that “Reeent heavy rains, no doubt, are
aiding the trecs to produce o few blossoms this time of the year.”

Small {ruits were noted in the vicinity of Santa Engracia Mareh 31,
1936, and the last mature fruits fell to the ground early in August.
The first observation of fruit in 1937 was on Mareh 22, when fruits
about 19 mm. long were seen, No records were made later in the
season. Kruits about 6.4 mm. long were noted March 21, 1938, and
collections were begun on April 7 with fruit three-guarters grown.
By the end of May most of the fruit had fallen to the ground.  After
the off-season blocm in September 1938, small fruits were observed in
October, and fruits about three-quarters to full-grown were collected
up to January 30, 1939, Single fruits were found as late as March
12 and April 6, 1939. The ficst fruits, about one-quarter grown, of the
normal 1939 crop were observed April 6.

General observations extending over 3 years have shown that
Sargentia is an erratic producer of blossoms and fruit. Occasional
trees and groups of trees, a small fraction of the number present,
blossom, and some produce fruit. Considering these habits, it is
cenceivable that only a small quantity of fruit might be produced in
Sante Engracia in a year when the crop in some other place, Cerralvo
for instance, might be relatively large.

MEmaw, J. Q. Uspublishoed data,
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INFESTATION WITH FRUITIFLY LARVAL

McPhail closely lollowed Lhe fruiling of chapote at Santa Engracia
1 1936 aud reported finding frott infested with larvae of the Mexican
fruitity as early as May 2. At that time, when the fruil was less than
hadf-grown, every lru: Lh.ui from one Lo three farvacin it. No attempis
have been made to determine the maximum namber of larvae n a
[ruit.

Small Iarvae have been seen in the flesh of the chapote fruit, but
as a general rule the larvace of Anastrephe ludens confine their feeding
to the interior of the seed. They leave nothing but a mass of exerement
enclosed by the shell of the seced. This type of injury can be readily
distinguished from that caused later in the season by weevil Jnrvac of
an undetermined species, that tunnel through the sced but do not
entirely dostroy it.

Approximately 26,594 Iruilts of yellow chapole were colleeted be-
tween dMay 5 and July 25, 1936, and held in suitable rearing boxes
unti! the larvae had left the fruit. Few larvae were recovered from

this fruit (table 1). This can be aseribed (1) to the larvae having made
theu exit from fallen fruil previous to colleetion, (2) Lo the size and
maturity of the fruit, and (3) to decomposition ¢f fruit and mortality
of larvae afler the [ruib was collected. The fact that larvac leave
fallenr {ruib is well known.,  As mentioned bhefore, hall-grown [ruits
are often heavily infested, and collestions of mature or full- -grown
fruit are oflen lightly infestod {(table 1), Mortality of larvae in rearing
boxes in 1936 was often excessive, owing to the high temperatures
that prevailed in the metal-roofed room w ‘here the boxes weve kept.

Tanwy 1~ Tufestation af fruit nf Surgentia guqqu collecled i viefndly of Haclendn
de Santa Hugracie, Sanle Engracia, Tamaulipas, 1936

Collection it Fairvue Erierse nesd

Laogality

]
|
e |
F
1

Anasfrepha bafens

Crpiiea eries fordy
. Curpolanchos prndnin

©fhpfus cerens

: 2L
. - = N
i ==
No.o No. o Nao, Noo Xa. N
Aay 1 | Cormen eod, lr.mnn L [&4) f-1 a1 A i 11
Maov 1h .oodn LA TR ¥ I P il T3 1]
Alay 113 . o Bt i i ) [
Any 20 ! \l(uuu of Bl Rolle . .. 1 | S . o
Junp 8,6, 7§ Varipns. . A | S . ' .
Jupe 11 . da . s, B2 is 4 ¥ it
duneiG . L @1 (,'srmenrunt],Ir:tpurl‘:i ;.03 h u- ] ]
Jupe2i o f_de oo . LR 1 4 [V ANT { I g
Juiy . o .. 5,00 TN T
dnly 2w I(‘!DEI.} “of K IRUI)Iv . kel | pL S T o [N i i
Lo, Nenr dain o [[NERLE 1] [t gt il
July 3., . Cafon Rosarlo . . s L FC i1 3 1] il R
Tuly 15 Bl Cnrmon roml. lrnmlrm i RETR H G . Ialle; Y] I ) -
July 25, } Vieinity of EI Roebie S LI @ 4] '
i !

1 Probohiy less then halbgrown fruig.
* Gukngwn,

2 Probably nhout hril-prawn weaif.

¢ Collection dvstroyed,

3 ATost)y full-prown aad ripe it

§ Prolwidy Eall-erown a0l vipe frait.

T Thres srpdds nfested with lievae.

BT wo rruits infested with Aaastrephe laevne.
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Some 24,317 yellow chapotes were collected hetween April 7 and
May 27, 1938. It is shown (table 2) that infesiation, in lerms of
larva per fruit, ranged from 0.88 to 0.56 for picked frui: and {rom
0.66 to 0.10 for fullen {ruit. These figures are slightly incorrect in
some instances owing to the inadvertent inclusion of some larvae of
Carpolonchaca pendula Bezzi¥ Late in 1938 and early in 1939,
5,138 chapotes of the ofl-season crop were collected and held for larval
and adult emergence. From 0.61 to 0 larva was found per picked fruit
(table 2). Again, few larvae were recorded from mature or nearly
mabure [ruit.

A total of 8,389 flies, all Anastrepha ludens, have been veared from
all collcetions.

Tasie 2.—Infeslation of the normal 1938 crop and off-season 1935-39 erop of fruil
of Sargentia gregpii eollected in the vicinily of Hacienda de Sania Engracia, Sanla
Engracia, Tamaulipas

NORMAL CROP, 14835

Coileetion Froil Larvae Krerpones

- Hizeoreln- -
tivetofill  Rouree
BETUWH

Pple Laoenlity

piies Spp.
Cor potoichuin e ndiein

o

CoQuantiry
o slaasteephn tidens

| Opius eronfordi

; s Opinscerens

13N ) ; N,
Apeey 0 Nowrriver, BEi Hoble. . ! w3 Fallen 47 0. 14,
Ape, 18 Nuor Halaznr bouse COE 1, Cde P TrTH
Apr. 20 Hilometer 725, near Cin- L3N Tgd03; . Picked .. Ti0

dud Viciarin. ; : ! : :
Apr. 32 . Cafion Moesario. . H _do e oo Mg
Ik i . Last: de. L Fwdlen... 253

o
P
-,

e ®

-

L=

~

=

[+

o
B
<

! T
FE T
W% 1w
0 o0
36y
4 176 355
o N

o in &
o

 FoSce ocaclio

CSuntg Laisa GOEG do L Pieked.. L6 L7
' I 1S do L) Fallen_. $er M

dn . 48 e N - R % R [
C Near Hooeha Las Ghonyn- oL, 471 Letoiol} Pleked . 2,017 .68 ), 46817
b, : ! i - . :

o, do fustdftely Ly Fallon | B G mY.
- Taad o J1da. Sun lyan COGM Toraml | Pieked b, L T
Bl Carmenroud, trapares - 183, taod | dot? : Y T

D¢ oo Cafor los Mimbres | . LTy o or (B 3 .86 s,
My 27... . Cahoudeln Corons _. .- ;85 Xtofull | Fellen ; R

OFFREEASGN CROP, 1935-30

1838 ! ! . ! -
Nov, 2 o Near dplazar Donse . LG Yy . Pieked COM00. 53 2Ry
Bee s 0 MNear river, El Hoble | 2,600 2, et o LU0 UG R

g . ¢ dnpta Loise. Lol . i .o 5
e 12 .\“l')ar Rupcho Lo Guayn- 1 207037 7 . [V
e, :
i3 . . | Caion Rosarip. . . o ] W fatody L Follen .. LI
Dee. il .y Nearviver, below Bl Reble | 89w 1103 ) bieked 00 518l L5t
Pee, W] Rowd to Hda, Sen Jusn. . | 484 Fuli | | ' do af i
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b7

CEHe cSoo

[l ]
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1

! Included mony larvae of Curpofonchoen prenduia,

¥ lneladed feve that were Bailen,

3 Including 88 picked fruhis nad 856 fuflen, the tatier expmsed to the sun, and tnany Dend aevee in i,
¢ Both picked snd fellen Ioit,

1 ideteruyined by D. G, Hail,
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PARASITES OF THE FRUITFLY

1t is known that Opius erawfordi (Vier.), 0. cereus Gahan, and Opius
n. sp.'® are parasites of Anastrepha ludens in its larval stage. 1t is
shown (tables 1 and 2) that Opius parasites have been reared in con-
siderable numbers, especially from collections made in the spring.
The presence of several parasites in close association with <. ludens
attacking chapote led Baker ' to believe that yellow chapote, a native
plant, is the original and primary host of this [ruitfly. Only lour
speeimens of Opius (probably 0. cereus) were reared from collections
of ofl-seasen fruit in the winter of 1938-39.

The status of Carpolonchaea pendula is not known. It 1s believed
that it is neither parasite nor predator but probably 2 scavenger. This
same little black fly has been reared from the fruit of white zapote
(Casimiroa edulis Liave and Lex.), the fruit of “huilotillo,” and other
wild {ruits collected in the vicinity of Santa Engracia.

No predators were observed.

MOVEMUENT OF ADULT FRUITILILS

Records of fruitly populations were taken by means ol glass traps
filledd with measured quantities of freshly prepared sugar solution
and Liung in yellow chapote and grapeiruit trees at Flactenda de Santa
Engracia, Tamaulipas. Data arve available for most of 3 years and
part of a fourth, during which time 30 traps were kept in chapote
trees nnd 7 to 32 traps in grapelruit trees. The number of traps in
erapelruit trees varied on account of differences in number of trees
available alter studies on insccticides were established. It was im-
possible to maintain trapping neriods of the same length owing to
the rapid rate of evaporation of the lure and to the filling of the traps
with captured moths and other inseets at certain scasons of the year.
Most trap-exposure periods were § to 7 days long; some 4 and 8 days,
respectively; occasionally 3 and 9 days, respeclively, and one period
was of 10 days’ duration. The available records have been summarized
to sliow the average number of flies taken in L trap in 15 days by
weighting the data taken within the first 15 days of the month or the
last 13 to 16 days ol the month, depending on the month and year.
Most of the averages {or each 15 days were based ou the number of
flies taken in 3 ov more trapping periods, although some were hased on
recards from 2 trapping periods; and 3 averages, all from traps in
arapefruit trees in 1939, were weighted from data taken in only 1
trapping period.

Traps were placed in grapefruit trees by Baker and a very lugh
fiy population was fotnd to be present during the seven periods traps
were exposed between October 15 and November 15, 1935, The high
ly population measured at that time was prabably duc largely to
files coming into the groves from the surrounding brush. Trapping
in grapefruit trees was resumed early in January 1936 and the popula-
tion was shown (fig. 4) to be high at that time but not so high as it
had been the previous October and November. A peak, also lower
than that of the previous fall, is shown in the latter part of Mareh, 2
time when trees were in bloom or had produced small fruits. It is
m’rw . T. W, Mucscbeck.

¥ Baxrr, A. O., STONE, W. B, Prouwes, G O, and MePUAIL, 3L & REVIEW OF STUDIKS ON TIE
MEXICAR FRUITFLY AND RELATED MEXICAN SPECIES, [inmoouscripl.)
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not unlikely that the increasad population at this late date resulted
from flies breeding in nearby oranges and not in grapefruit, as prac-
tically all the grapefruit had fallen te the ground in October and
November. Examination of puparia found in the soil under eTape-
fruit trees in January revealed that most of the flies had emerged.
The fly population in grapelruit fell off rapidly in March and
April and remained very low until early in September, when grape-

bbb
=

W
o O

o
LK

LR L N L L D A O O L I WY

TTI T 1T TTT1 I 71

onN BoD

oonbm

AMWERAGE HUMBER OF FRUITFLIES GAPTURED FER THAP IN

ol bt bt ba bbbty Paodordo bl

JAM. FEB. MAR. APR. MAY JUNE JULY AUG. SCPT. OCT, NOV. bEC. JAMN. FEB. MAR, APR,

Ficure 4.—Average nwunber of adults of Anastreplie ludens captured in chapote
and grapefruit trees by one trap in 15 days, 1930 to 1939, Solid lines show
captures in grapefruit trees and breken lines represent captures in chapote trees.

fruit was maturing. Then the number of flies increased steadily and
2 peak was reached when un average of 14.25 flies per trap was taken
during the first 15 days of October. After that the population fell
off, and comparatively few flies were captured during the ﬁztt-er half of
November and throughout December.

The date of subsequent years are, in many respects, similar to
those of 1936. Manilestly, there will be differences in populations
from year to year depending on such things as abundance and infes-
tntion of chapotes, grapefruit, and other eitrus. In January 1937
the fiy population in grapefruit was high, owing no doubt to the
presence of flies produced by the fall infestation of grapefruit; but by
February the population was lower and continued relatively low
until the last half of April (fig. 4). After the middle of May it stayed
close to zere until {all, when 1t increased as it did in 1936. ‘There were
few chapote fruits the previeus summer, so it is not surprising that
the fall fly population in grapefruit was low. Nor is it surprising
that only a few flies were taken in January 1938. This was because
most of the fruit had been picked the previous Qctober and there was
no infested fruit to build up populations similar to those of previous
years. There was, however, some increase the Iatter half of Marech
with & spring peal in the first half of April, but shortly thereafter
the population became low again and the data for the balance of the
yeer were similar to those of previous years.
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The eaptures in January 1939 (fig. ) probably comprised flies from
infested citrus. Lt will be noted that there were fewer flies in grape-
fruib than in either Janwary 1936 or 1937 and more then in 1938, In
February, March, and April, 1939 enormous numbers of flies were
taken in traps in grapefruit and orange trees. 1 s definitely lnown
through observation that Sants Lngraca [ruit was lightly infested
and could not have been responsible for this great inerease in fly
population. There is no doubt that these flics came from the oft-
season crop of chapote fruil.

The grapefruit data (fig. 4) ave such thal the following generaliza-
{ions ean be made: (1) There was a very definite inerease in population
in the fall of the year as shown by data for 4 conscentive years, inelud-
ing 1935; (2) there was a high {ly population in January in 2 of the 4
vears; (3) there were Inereases in 1ly eaptures in the spring with
peaks in Mareh and April in all 4 vears; and {4) there was a voery
low {I¥ population in the summer months of 3 vears. Records taken
by Shaw show this to be true also fora fourth year.

On Mareh 4. 1036, traps were placed for the first thue in yellow
chapole trees in o locality aboul 1 mile hstant from the nearest
citrus tree of hearing age. 1t is shown tlig. 4} that the population in
the chapole trees inereased steadily until a peak in the numher of
Miex eaptured in the spring was reached in the first hall of April.
Trees were i bloam and small fruits were produced coineident with
the inerease in population. A sinilar peak was also evident i Lhe
first half of April in 1937, and again, although less sharply defined, in
the frst balf of April 1038 (fig. 41 T is believed that the emergenee
of fies from offseason ehapote fruits was responsible for the peak
shown the inst half of February. and that the peak shown in the first
hall of April of the same year can be considered normal. o all years
the fly population declined rapidly after attaining spring peaks,
remained low in May, and continued relatively low the rest of the
summer i fow or no flies emerged from infested chapote fruit. In
1936, however, there was a heavily infested erop of ehapotes on the
frees where the traps were located, which is reflected in the large
number of fies taken in traps during June, July, and August (fig. 4).
The data Tor 1937 and 1938 show {ew flies eaptured in the summer
months. This would be expected in view of the small quantity of
fruit produced in those years.

Traps were not kept n chapote trees between Seplember 18, 1937,
and February 8, 1038, The data for other years show the fls popula-
{ion in chapote trees Lo remain low in the fall months of the vear with
shight increases in the number of flies taken in September and October
1036 and September, October, and November 1038 (fig. 4).

There are three essential features regarding the trapping in ehanotes.
(1) A peak in fiy eaptures tock place the [first hall of April for 4
consecutive yvenrs, with, in one instance, an early additional pesnlk.
(2) Except in the spring months, the population was relatively low
throughout the year unless flies emerged from inlested chapote fruits
in the summer months (1936) or at other times from off-season {ruit
(February 1939). (3) There were shght inereases In population in
fhe fall months of the year as shown for the only 2 years for which
such data are availnble.

In interpreting the movement of flies [rom owe host to another it
must be assumed that flies are conslanily moving [rom free to tree
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and from place to place. They probably remain in one place, tree,
or area only so long as certain conditions, such as those connected with
food and reproduction, are favorable. It is easy to conceive that
flies wander to chapote, like it at certain scasons, and remain for
indefinite periods of time. Under favorable conditions the daily
mnflux of flies into a given area soon results in definite increases in
population. A similar wanderlust of flies has been shown in MecPhail’s
studies ** on the movement of Mexican fruitflies from mango to other
trees in Cuernavace, Morelos, where Sergentia is not present.

Sargentia and the Mexican fruitfly are indigenous to northeastern
Mexico, but there are no data to indicate that this 15 true for south-
eastern Texas. No other native host plant of wide distribution or
importance has been found in these areas. It ean be premised that
the introduction of anvther host, citrus, would not modify the habits
of the fly in relation to Surgentia. Therve is some evidence to show
that both hosts are sometimes favorable to the Iruitfly ot the same
time. In such cases some flics might have congregated in citrus that
otherwise would have gone to chapote. It appears that the spring
peaks in the number of flies captured, although not very high, took
place concwrrently in chapote and grapelruit In 1938 (fig. 4). The
peaks in the spring of 1939 were not superimposed and the peak in
grapefruit preceded that in chapote by a month, In 1036 the pealk
in grapefruit preceded the peak in chapote by about 15 days. In
1937, however, the peak in chapete took place about 15 days before
the one in grapefruit, These date indicate that bath chapote and
grapefruit may have been attrective to the fly in the spring when
trees were blooming and setling fruit. Under such circumstances
flies may or may not go from grapefruit to chapote in the spring of the
year.

Intermittent trapping in trees other than chapote and citrus has
shown that flics, usually few in 1 umber, can be eaptured at all scasons
of the year. When the fly population in chapote and citrus reached
a low point in Mey nnd stayed very low throughout the summer,
there can be Jittle doubt but that flies wore dispersed in all kinds of
trees in the brush. The population in chapote continued low until
the following spring, but when grapefruit became lavorable to the
fly in the fall, a high population resulted in the manner already
described. The number of flies coming into grapefruit in the fall
seemed to depend on the abundance and infestation of chapotes the
previous summer. It is shown that many more flies were present in
grapefruit in the fali of 1936 following the emergence of large numbers
of flies from chapote the previous summer (fig. 4) than wore present
m the fall of 1937 or 1938, when the summer crops and inflestations
of nearby chapotes were extremely low.

SUMMARY

The fruit of the tree Sargentia gregyei, known in Spanish as chapote
amarille, naranjillo, or limoneillo, and in English as yellow chapote,
was found infested with larvae of the Mexican fruitfly (Anastrepha
ludens (Loew)) as early es 931, or possibly 1930.

A description of the plant is given. The trae is known to be widely
distributed in the States of Tamaulipas and Nuevo Leén and hes also

1 BARER, A, C,, pod others.  Sea footnote 15, . £,
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been recorded in Mexico from San Luis Potosi, and in Texas from
Brownsville. Notes on the flowering and fruiting of the free show
it to be an erratic producer of flowers and that oftentimes little or no
fruit is produced. Trees sometimes produce ofi-season fruit.

Larvac feed mostly within the seeds. Field collections show that
average infestation in terms of larva per fruit ranged from § to 0.88.
Souree, size of fruit, seasou, and other factors bad much to do with
the degree of infestation.

Parosites, particularly species of the braconid wasp Opius, were
recorded in considerable numbers from fruit of the infested normal
summer crop of chapotes bub were very searce in collections of infested
off-season fruit in the winter. .

Trapping in grapefruit for most of 3 years and part of a fourth
year showed that in cach of ail 4 years there was a definite Increase in
Ay population in the fall months, increases in the spring with peaks in
the number of flies captured occurring in March and April, and o very
low fiy population in the summer. There was a high population in
January in 2 out of 4 years. Trapping in yellow chapote trees during
the same years showed that & peak in the number of flies captured took
place the first half of April for 4 consecutive years; that, except in the
spring months, the population was relatively low throughout the year
unless flies cmerged ns o result of infestation of summer fruit or oft-
season fruit; and that there were slight increases in population in the
fall mounths of the 2 years for which data are available.

The flies probably remain in one place or tree only so long as food
and conditions for veproduction are favorable. Both chapote and
orapefruit appear to be abtractive to the {ruitfly in the spring when
trees are blooming and setting fruit, and the flies may go to either tree.

During the period when few flies are to be found in either grapefruit
or chapote, it is possible that they are scattered about in other trees.
The numbers coming into grapefruit trees in the fall seem to depend
on the production and infestation of chapote during the previous
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