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Technical Bulletin No. 775 • July 1941 
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The Yellow Chapote, a Native Host of the 
Mexican Fruitfly 1 

By C. C. PLUM~!En and I\:f. MCPHAIL, associate entomologists, and J. \Y. MONK, 3 

assistant entomologist, Division of Fruit/ly Investigations, Bureau of Entomology 
and Plant (Jllaranttnr 
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t? INTRODUCTION 

-i.' The plant knowil in Texas as yellow chapote and identified by a 
Department botunist as 8argentia greggii S. Wats. is commonly called 
chapote fimariUo, nUl"iInji1lo, or limonciUo 3 in Spfinish. As this tree 
produces one of the host. fruit.s of the ~Ie.."{ican fruitfly (Anastrepha 
ll1dens (Loew)) and is found growing ill Mexico south of the citrus 
plfintings in the lower Rio Grande Yalley, it seemed desirable to 
make a stlld:v of the tree in relation to its attractiveness for the 

~fruitfly. The studies of fly movement. were made in the vicinity 
saof Santa Engracia) Tamaulipas, :Mexico, in an area where citrus is 
~growl1, in close proximity to chapote. No attempts have been made to 

extend the study beyund this area. 
-r-l The yellow cbapote, classified in the family Rutaceae along with 
tftJitr71s, was described in 1890 by Watson 4 from specimens collected 
~ear ,Monterrey, Nuevo Le6u, Mexico, by Gregg in February 1847. 

~ "-'Zetek 5 mentioned having seen two trees of this species in Brownsville, 
Tex.) in 1927 and stated at the time thnt it might prove to be favored 
as a bost by the Mexican fruitfly. Mackie 6 mentions that Zetek 

I Submlttcd for publication July 2. 1940. The stud;" on which this manuscript Is based was conducted 
in cooperation with the SecretBrl1l dr Agriculwrn ;' Fomento, ~fexico. 

1 'l'raoslerred to Dh'ision of Pink Bollworm and Tburheria Weevil Control February 1,1939. 
3 The native name "limoncillo" is also cQmmonly user! III reference to another, morc recently describer! 

tree, Esenbeckia runyon; 1>forton, also of the rue family, and found growing under the same fertile conditioll~ 
that are fa"orable for the growth of Wllow chapate . 

• "'ATSON, SERENO. C01iTRIBt!TIONS TO .UIERICAN BOTANY. Amer. Acad. Arts anr! Sci. Prac. 20: 124-163 
IS90. See p. HI• 

• ZETEtr, JAlIES. In corrrsponr!(.nce with A. C. Baker. 
, ~IACtrIE, D. B. AN INVESTIGATION OF TilE llEXICAN FRUITFLY, .\NASTIlEPn.\ LUDENS (r.OE'V). IN TIn: 

LOWER nIO GnA~.;nE vAI.LEY OF TEX.'S. Calif. Dept. Agr. JlIonthly Bul. Ii: 295-323, lIIus. 1928. SP(' 
p.316. 

286604-l1--1 1 
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called his attention to three tre('s of this species growillg in OIl<.' city 
block in Brownsville. On June 23, 1930, seeds infested with larvae of 
Anast:epha ludens found ill the viclllity of ~Ion terrey, :0\ uevo Le6n, 
by U. It. Kuhn, of t11(' Plan t Quarfinlill(' and Con trol Administration 
of the United Stales Department of Agriculture, were cletermined as 
those of Pisiacin 'cera L.7 It was pointed out by Buker 8 thut P. 1..'(:1'(t 

is a ~[editerrnnean species nnd that Kuhn's ekscription of the' speds 
indicates that they were probubly seeds of Sarg(:lltia, ]Jot Pisiacia. 
Fruit of 8al'gentia lllfested with larvae' of the ).Iexiean fruilfly wus 
l'eeordecl in ~Jutallloros, 1Ipxieo, in 1931 9 by workers of tilp pl'e'sent 
Division of .Mexican Fruitflv Control. SpYel'tll wars lnler ::\[cPhnil 
found the yellow chapote to be widely althollgil not gl'l1ernlly dis
tributed in nortlH'ustel'll ~Il'xieo and IIPtLYily ini'l'sted with lnlTne of 
the fmiHly. lIe wus the first to show th~~ importnnt relntiollship 

b(·tween suell illfpstations nnd 
thosc in citl'us. This l'('lutioll
ship has 1>('('11 ntl'ntiollPd by 
Bnker. 10 

DESC1UPTlOi\ OF TilE 
TREE 

Standl<·y 11 giy('s tll,' follow
illg (jpscl'iption of ,')'ori/Clliia 
g/'( {/{j ii : 

Tn'l', ~ollll'(ill}('" 13 1I1l'\(,1''' high: 
bark "tllooth, gray, pl'elittg off ill 
thitl pIat(''': \(':w<',,; a1tl'rtltlt(', p('r 
siHtl'lIt, digit:llt-Iy 2 ot' :3-foli:l((', 3 
(0 10 ('ttl. IOllg, olltusp 01' arulish, 
tll'nrh' l'~,d)J .ttS, l'ulirl': f\owl'r" 
Sillali. "<lit!': 1'1 nit f\l'shy,l'dihll', l .. i 
(0 2 I Ill. IOllg, ~·<,ll{)w: Sl'('tIs IlrOlnl. 
1.2 () I A l'llI. IOllg. 'LittJotlc'illo' 
(Tau lluliJla~, l"an Luis PotosI'; 
'('hap IIp :Utt ttl'ill 0 , (:\uP\'o I.puu·): 
'namlljilln' CL'lllIHlIllipu;. I. 

Thl f1ow!']'s (fil!:. 1) S(,PII in 
tlIp yi('illitr of Snllbl EUl!:l':lein, 
Tu.muuliplls, \\"Pl'!' light )rplLow

FWURE 1.. ·l3lOl:;~Oll1S of Sargentia. greggU, 

about Dlltuml size. (Photogruph by A. 11('\"('1' whitt'. 

C. Baker.) Lpay('~ and illlmnt.ul'P fruit~ 

of tirp yl'llow cbapot(' are 
shown iu figure 2. A t,\'])ienl full-gl'own fruit fl'OIll Snnta Engrnci:t is 
approximately 2.G to 2.H ('Ill. long nnd 1.4 to J.(j CIll. ill lllU Xillllllll width 
(fig. 3, A, B). Not in1'I'l'qUl'lltly fruits 3.1 em. long and 2.0 em. in 
maximum width arc found (fig. 3, 0). Double fruits (fig. 3, V, E) 
arc not uncommon, and triple fruits arc found occasionally. The 
fruits nre dark grecn while inullaturp, becoming yellow upon maturity. 

1 ~ASSCF.lt, E. R. Ll'lll'r of Octolwr I. l!i:m. 10 Y•.r. Shin~r. 

e DAKER, A. ('. L('tt.l'r of JurII' 0, IU3U, to [ •. A. Btron!!, 

, l;. 8. J)}:I'AI<T~n:NT OP AGlun'LTl'llE, I1l'tlE,\[l OF ENT()~IOI.()(;Y. lIEXI/'AN mnn'LY (ASA"Tl<EI'IiA 


Ll'DESS WEW). U.~. TlI'Pt. Agr. Insl'rl P,'~I SurVl'Y 11: 4UI. 11131. [:lI'iU1l'ograllh,'<l,] 
10 DAKElt, "\. C. THE llIOI.OG\· OF TIn: .\f};XICAN ,·ltnn't.Y. ['.~. Bur. Em. ,md Plnnt QUllr., (l pp. 

1937. [M imnogruphcd.J 
__ Sl'ltAYtSG FOIt TilE ~f}:XICAN mUTFI.Y. r. B. Dur. EM. Ho!l Plnnt (lu,\r.. ,I pp. lU3,. [:llimeo· 

gruplw(l.] 
11 STANDU:,·. P.U'1 e. TlU;ES Al\D Stlltnl5 O}' lIEXICO. l'. ". :>:nll. :11118. Contrib. L S. :>:ntl. U~rburillm 

23 (3): 5Ii-8·18. 1U23. 

http:llIOI.OG
http:ASSCF.lt
http:Bnker.10
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The seed of a typical full-grown fruit is about 2.1 cm. long and 1.1 
cm. in maximum width (fig. 3, B); of large fruit, about 2.3 cm. long 
and 1.5 cm. in width (fig. 3, 0). The seeds are light yellow, becoming 
'brown on exposure to the weather. 

FroURE 2.-Folillge and young fruits of Sargentia greggii. About one-half 
llutural size. 

DISTRIBUTION 

Standley 12 mentions that Sargentia is distributed in the States of 
Tamaulipas, Nuevo Le6n, B,nd San Luis Potosi. The second author, 
assisted by Gingl'l1ss and Hem)ley of the Division of Mexican Fruitfly 
Control, Bureau of Entomology and Plant Quarantine, made a pre

11 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 Gonzalez, and Oerralvo in Nuevo Le6n, 

and of Oruillas and 
Burgos in Ta,maulipas. 
These localities are ap
proximately 130, 120, 
80, 80, 100, and 95 
miles, respectively, bv 
nil' line from the nenl:
est citrus in the Rio 
Grn,nde Valley. The 
tree was particularlyB nbundant in the vicinity 
of Oerralvo. Ohapote 
grows abundantly in the 
vicinity of Montemor
clos in Nuevo Leon and 
of Santa Engracia and 
Ciudad Victoria in Ta
maulipas. It has been 
observed growing neal' 
tbe Pan American high
way some 45 miles soutb 

FIGURE 3.-Fruits of Sal'gentia greggii: A, Typical of Oiudad Victoria, but
full-grown fruiti B, same in sagittal sectioll; 0, the southernmost dislarge fruit in sagittal section; D, double fruit; E, 
side view of double fruit. Natural size. tribution has not been 

estu,blished. Thus far 
it has not been observed ill the more tropical sections of :Mexico. 
Residents of the vicinity of Tampico were not familiar with the plant. 
Baker,13 in 1927, scouted the margins of the Rio Grande but Jailed to 
find Sargentia. A more extensive search along the river bottoms on 
the Texas side in 1937 by McPhail also gave negative results. The 
fruit of Sal'gentia is prohibited interstate shipment, and fruit and 
trees may be destroyed in accordance with quarantine regulations.a 

USES OF THE TREE AND ITS PRODUCTS 

It has been learned from Hoidale15 that the trees in Brownsville 
and lvI'atamoros were planted for ornamental purposes. This seems r 
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 appearance to that of Oitrus. In the vicinity of Santa Engracia the 
wood is sometimes used for wagon shafts, oxgoads, or other articles 
requiring considerable strength. Its use for larger articles is probably 

t3 BAKER. A. C. P~r~onnl communication. 

Jl U. S. Bureau of Entomology and Plant Quarantine. ~lEX1C.U~ !'Rl:ITFLY QUARA.."ITINE. U. S. Dept. 


Agr. B. E. P. o..-Q. 64. 5 pp. 1937. [Revised.] 

"HOIDALE, P. A. L"t(pr of December 7, 19:19, to A. C. Bnk~r. 
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restricted by the limited size of the tree and the availability of other 
strong woods such as cer6n (probably Phyllostylon brasiliensis Oapan
ema) and mesquite (P7'osopis chilensis (Molina) Stuntz). 

FLOWERING AND FRUITING 

The blossom period, in the vicinity of Santa Engracia in 1936, was 
more or less confined to the month of March. In 1937 blossoms were 
observed aR early as January 11, and trees continued to bloom in 
February. In 1938 trees bloomed throughout February and March. 
In 1939 the blossom period came the latter part of February and 
continued throughout :March. 

Sometimes abundant blossoms arc produced, but not infrequently 
most of them become desiccated and only occasional trees produce 
fruit. There is, as a rule, scant precipitation in northern :Mexico in 
the winter months. Data collected for two seasons seemed to indi
cate that trees set little or no fruit when they bloom early. It was 
thought that this is clue to lack of water available to the trees in the 
first months of some years. The aCC111l1Ulation of data over a longer 
period will be necessary to prove this point one way or the other. 

Ohapotes also produce ofT-sen,son 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 scant until 
August 27, when 15.8 inches of ra,in fell in 2 days. Shortly after the 
storm some few trees-particularly, if not exclusively, trees gro\\'ing 
on the banks of streams and trees that had all appearances of having 
been buffeted by flood water-bloomecl and produced fruit. Even 
in December very few blossoms were found. In 1939 little rain fell 
in February and .March, and most of the blossoms were desiccated. 
Later, L.38 inches of rain were recorded from April 11 to 30 anel 8.28 
inches in iVIay. Shaw 16 noted that blossoms were present but very 
scarce in :May and stated that "Recent heavy rains, no douht, are 
aiding the trees to produce a few blossoms this time of the year." 

Small fruits were noted in the vicinity of Santa Engracia ~rarch 31, 
1936, and the last mature fruits feU to the ground early in August. 
The first observation of fruit in 1937 was on March 22, when fruits 
about 19 mm. long were seen. No records were made later in the 
season. Fruits about 6.4 mm. long were noted March 21, 1938, and 
collections were beglUl on April 7 with fruit three-quarters grown. 
By the end of May most of the fruit had fallen to the ground. Aiter 
the off-season bloom in September 1938, small fruits were observed in 
October, and fruits about three-quarters to full-grown were collected 
up to January 30, 1939. Sin,!!le fruits were found as late as March 
12 and April 6, 1939. The first 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. Oonsidering these habits, it is 
conceivable that only a small quantity of fruit might be produced in 
Santa Engracia in a year when the crop in some other place, Oerralvo 
for instance, might be rela tively large. 

1ft SUA"', J. O. UopublishN! dat.n. 
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INFESTATION WITH FRUITFLY LARVAE 


.~vrcPhail closely followed the fruiting of ehapote at Santa Engru,ciu, 
ill 193G and reported Jinding fruit iJli'ested with larvae of tbe }.[exican 
fruitIly fiS ciu'l:y as MnS 2. At tlmt time, when the fruit wus less thun 
hulf-grown, every fruit had from one to tbree 111lTae in it. No (tttempts 
have been made to determine the maximum number of larvae in a 
fruit. 

Smalllarvlle have been seen in the flcsh of the chapote fruit, but 
as n, general rule the larvae of Ana,strephCL ludtns confine tbeir feeding 
to the in terior of the. seed. They leave nothing bu t a mass o[ excremen t 
enclosed by tbe shell of the seed. This type of inj ury can be l'eftdily 
distinguished from that caused later in tlJC senson by \Vl'c\rillnrvne of 
an undetcrmined specics, that tunnel through the seed but do not 
entirely destroy it. 

Approximately 20,594 iruits o[ yellow chapote were collected be
tween Mu,y 5 and July 25, 193(j, and hdd in suitable rearing boxes 
until the larvH(' had left the fruit. Few Inrvne 'were recovered from 
this [rui t (table 1). This call \)(' ascribed (1) to the larvae hnxing made 
their exit from fallen fruit previous to collection, (2) to the sizo,e and 
maturity 01 the fruit, and (3) to deC'omposition of fruit and mortality 
of lnl'vne u.fter the fruit was C'ollectecl. The fnet that ltlrvne leaye 
fallen [ruit is well known. As mentioned bcforr, lwlf-gTO\nl fruits 
nr(' often heayily infested, n.lld collections of 11lntul'(, or full-grown 
fruit nre often lightly infested (table 1). 1[ortnliLy oj' ituTae in rearing 
boxes ill 1936 wus often ('xc('ssive, owing to the high temperatllL'es 
that prevailed in the metnl-roofl'd room where the hoxes were kept. 

TABU: 1.-·1I1fes/a/l'oll. of fruit of S(I/,ycn/ia grC{I(!ii collrded in l'irim't!l of IIaril,ltda 
de San/a EII(!racia, Sa'/l.ilL BI!(II'(lcia, TaJll(luliJ!(l.~, 1986 

('ollt'ct ion 	 li'ruit

----1--

LOClllily 	 Suurre''"'' I 	 >. 

c 
" '" & I rZ 

Xn. . '\'o \'0' Yo \'0 So. 
~Iay.5 . El CnrII1('n rl}ad, trup nrc·a J,I':lO' (Il ,. (').. ,(,).; 'f'i': ·2ui! ·II'f, 21 
!\'Iny lfL" I ~_ 00._,.. .. UOO (Il ('i..... 3112 ~ u. a·) ~ WI 50 o 

.i\11l)" 211" __ 1 do •. .' l,2j2 C'J (l) .._..... \1:;' • OJ: ·11 () (! 

Ma~' 20, c \:i(·.inil~' of m Hohle .. _ 2.272 C'l j (2) ........ ' (ll 


June 5, G, I \ IlIlOUS..... . 
 4,~34 (3): (') ......... , (11 . . 
JU11e 11 ".. 

'1 

. do . 4,532 (3) i (.).. ... 112 .03': IS :1 J II 
.runc lG." EI Carmen rond, Imp arm 1,27·1 (') 1 (') .. - 5U .Oli , " , . 0 j 0 
JUDe 2·1. .... _... do. ___ ... . 1,170 (31 (.}..... _. ·1. IIO:l i UI 0 	 () 0 

;)JU)~:~ .. ·- .. I r.·.<.19 ..,'" , " J,3H (3) ('l.. _ I S OOli' O· 0 0 
.rl1l~ _ "'__ 1 ",IClDlt~ 01 Ll Hoble. .. J.:H·j (.1) Picked 23 :fU ! 0 0 	 0 0 

])0._ ... ",eardnm ... . I, aH (I) 1 ..do 11 .00 0 0 0 II 
.Tuly 3 ... __ I Canon Hosnrio. . 4,032 ('J' ...do. ,,2. Ut () U. 0 C 
Jul~' lfi "'" EI Cllrmen roar). trap IIre~ 1120 (I) i Fallen.__ . (7) 
July 25_____1 Vicinity of EI Hoble 1, 120 i (6) I (2).. . (') 

I Probably less than h:tlf·grown fmil. , Mostly full·grOWD "nd riPl' fruit. 
• Unknowll. 6 Probnhly rull·grown tlnd rip,. fruit . 

3 Probnbl~' nhout hnlf-grown fruit. 7 'I'hr~t' sreds inrested witll lun'lIe. 

, Collection dt'stroH'd. 1'1'11'0 rruits infested with A'Ilflslrcp/lfllnrYor. 
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Some 24,317 yellow chapotes were collected between April 7 and 
May 27, 1938. It is shown (table 2) that iniest,n,tion, in terms of 
larva per fruit, I'I1nged from 0.88 to 0.56 for picked frui;: and from 
0.66 to 0.10 for fallen fruit. These figures are slightly incorrect ill 
some instances owing to the inadvertent inclusion of some larvae of 
Carpolonchaea pendula BezziY Late in 1938 and early in 1939, 
5,138 chapotes of the off-season crop were collected and held for lar'val 
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
lllaturc fruit. 

A total of 8,389 flies, all Anast1'epha ludens, have lwcn reared from 
all collections. 

TABLE 2.-Infestalion of the n01'mal1988 crop and off-season 1988-89 crop of f"uit 
of Sal'gentiu gl'eggii collected in the vicinity of lIacienda de Santa Bngracia, Santa 
Engracia, Tamaulipas 

NORlHAL CROP, 1938 

Colle('trOIl Fl"Uit Larvae Ernt'rJWllrC' 

Siz{' I'Pin
Diltl' Locality ti\,(' 10 full· ~uurc(\ 


~. grow II 


§" 
/!J,j8 No. \ .\"0. .\'0. .\'0. So. So. .\'0. So..\pr... X('urri\'l'r,EIHoblp. ! tiS!l ~. Fullen 1170.10 10 .[, 3, () (j

Apr. IS ~"l\r HIl\:I7.nr hous,' : 5\lK '., ,do 211i' .30, 6·1 26 S' 0' 0
Apr. 20 Kilometer 727, JlPar Cill' !I, a:lI, )2lo~. 'Pickeil.. 7-t0'. 56 ' 2\lJi 4' 5'1' OJ U 

dad Vicloria. " , ,[ r 
"\pr.22 Canon Hosario. . 31a' .do .1 ,rio ... \ 236, .75,1 7«' 0 -I! J6) U 

1)0 . do 1,55'1: .•do...•1 Fulll'!!... ' ~53.W 4S 'I3 J6 25[ IU
Apr. 25, 26 :Sllnlll LUisa.. U,fl!IU .. do .. __ I l'ick~,L H,IHl:! .7,13,0:!7 l U 0 74' 0»0 do 11,113, .do .1 :Fallen.__ ' :17i .:!4' 15:1. .1' J3 69: 2:li\[1\y:l _do i4,50t)~ _ do __ do~_ j tI): .1 41j7~ U U 176 2Sfi
.\Jnr 4 

I 

X,'ur Huncho Lns OIlUYO· :4,-171: :"tofull Picked ,3,917, .&~·I,·161' 0 0, L 14 
hilS. I ! , 

Do do , 9tH' 'Ho '" i Fallen .. Gillt .M: 232: 0 0' lUi> 37 
i\Jay,'. Houd 10 Ildll. Slln JUlln i 624 ' Ltofull 11'iCkPdl.. ·, 

I' 

40:! .Il5\ 272' 0 0 0: 25 
MayO .... EICurll1cnroud,lrapurea 183! )2t01•. '1.--dO'",,,: 127i .60' 100i () 0, l' 4 

Do "., CUiionlosMill1bres.. . ,IU, .do... (3).. '1'. 473' .66' 225; 0 O. U6, 5 

1fay 27 •• ", Cunon de III cor:~..: ..~~: 556
1.:~o_~~:"-l~~~~ ~_.~! ..~~i__a6i_oi~0_1~s 

<WF·SEASOX CROI', 1935-39 
--~----- ..----~-----.---.-..- ....---.- .. 

19S8 I 1
NOy.21 Ncar S~luzur 11OUSC. ,736 .'" .: I'ieked 390 0.5:1. 2foO' o o oDec. 5 ..... Ncar river, EIHob1c_ r2,O~2: i~ >-3-~ ~ do. 2_..-_ J,2tJ{)i .61 070 o oDo .• __ !;anlaLuisa... . , DOj ,~to"•.. 1(')-........ 1 10 .2\) II 0, 0, o
° Dec. 12 X~ar RUncho Las Gunyn- 227: H . ., Picked'. . 0', .00 o 0 j u o 

bn~. f])0 •.. CunonRosario.... ... 10 I:!to~'" Fallen .... j' 9I .47 7 1 o oDec.IO. __ • Xcarl'il'Cr, belO\\'EI Hable 898 h to ~.'. Picked '... 516 .~7 410 81 8: 4 IDec. 20..... Hand to 1Ida. San Juan. ,184 FulL. __ .•• do....... 0.00 a o o! o o
Dec. 23.•• i;;antu LuiSIl 80 ~~ to filII .•do...._. ~7. 46 35 o 01 o 2 
1989 IJan. ao "" Hiver, ncar EI Olmo .. 5S4 . do .. dO., ..... 29 .05 25 0:o o oMar.12 .•.. Caiion los Mimbre~ . I Full o 00 0 o O! o o"\pr.6.... _. Caiion Rosario .•. 1 do . ~!8~C~~=: (j.oo () I) 0' o o 

/ I 
.. -~---- -~------

, Included many lan'lIe of Curpolollchuea pendula. 

, Included fow that wcre f~lIen. 


, IncludIng (19 llicked fruits alld 650 fullen, the lutter ,'sposetl to tho sun, Illld muny deudlan'u,' jll fruit. 
'Hoth picked and fallen fruit. 

11 Determined by D. G. H~II. 
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PARASITES OF THE FRUITFLY 


It is lmown thct Opills crawjordi (Vier.), O. ceteus Gahan, aud Opills 
n. Ap.lS are parasites of Ana,stre.pha ludens ill its larval stage. It is 
shown (tables 1 and 2) that Opius parasites haye been reared in con
siderable numbers, especially from collections made in the spring. 
The presence of several parasites in close association with A. ludens 
attncking clul,pJie led Baker 19 to believe that yellow clul,potc, a, native 
plant, is the original find primary host of this fruit fly, Only four 
specimens of Opius (probably O. cereus) were reared from collections 
of off-season fruit in the winter of 1938-39. 

The status of Carpolonchaea pendula is not known. It iR believed 
that it is neither parasite nor predator but probably a scavenger. This 
same little black fly has been reared from the fruit of white zapote 
(Casimi1'oa edulis Llave and Lex.), the fruit of "huilotillo," and other 
wild fruits collected in the vicinity of Santa Engracia. 

No predatorR were observed. 

lVIOVE~LE.NT OF ADULT FRUITFLIES 

Records of fruitfly populfitions were taken by means of glusR traps 
filled with measured qunnlitit's of freshly prer<Lred sugar solution 
and hung in yellow chapote and gmpcfruit trees at Hacienda de Santa 
Engracia, TmnfiulipuR, Data are ayailable for most of 3 years and 
part of a fourth, c[m'ing which time 30 traps were kept in chapote 
trees and 7 to 32 trapR in grapefruit treeR. The number of traps in 
grapefruit trees "aried on account of clifi'erences in number of trees 
tLvnilablc after studies on insecticides were established. It was im
possible to mn.intain trapping periods of the same length owing to 
the rapid rate of evaporntion of the lure and to the filling of the tmps 
with cn.ptnrccl moths and other insects at certain seasons of the Y(,[lr. 
·Most trap-exposure perioclR were 5 to 7 days long; some 4 and 8 cla:vf;, 
regpectivcly; oC'c:tf;ionall}T 3 find fJ dn.ys. l'egpeetiYely. and ollr pel'iod 
wus of 10 dnvR' clul':1tion, The a vnila.ble records lwyr been sllml1lfil'it~e(l 
to show tho a"crnge llmnber of flies taken in 1 trap in 15 dnYf; b.'~ 
weighting the data t.aken within the first 15 days of the month or thr 
In.Rt 13 to 16 dttYf; of thp month, depending on the month und . .'~pal·. 
~Iost of the nvrrngrs 1'01' each 15 days were baspd on the number of 
flieR taken in 3 or more trapping periods, although SOlllP werc bused on 
reeorels from 2 trapping periods; and :i a"cmgef;, all from tmps in 
grapefruit treeR in 1939, were weighted from data tnkpl1 in only 1 
trapping period.

Traps were placed in grapefruit trees by Baker find a very high 
fly population was found to be pre-sent during the se\'en periods traps 
were exposed between Odober 15 find Novembrr 15, 1935. The high 
fly population measured at that time was probably clue largely to 
Hies coming into the groves from the surrounding brush. Trapping 
in grapefruit trees was resumed early in January 1936 nnd the popula
tion was shown (fig. 11) to be high at that, time but not so high as it 
had been the previous October and November. A penk, also lower 
than that of the previous fall, is shown in the latter part of March, a 
time when trees were in bloom or had produced small fruits. It iR 

19 Determined hy ('. F. W. l\ftwsebeck • 
.. BAKER, ,\. C., STOllE. \Y..g .• PI.mUllm, C. C., nnd l\fCPUAIL. l\e A n;;\'I,;w 0" HTUDn:s ON TIn: 

~IEXICAN FRUlTFLY AND IIELATIID MF.XICAN SPECIES. [In manuscripl,.] 
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not unlikely that the increased population at this late date resulted 
from flies breeding in nearby oranges and not in grapefruit, as prac
tically all the grapefruit had fallen to the ground in October and 
November. Examination of puparin. found in the soil under grape
fruit trees in January revealed that most of the flies had emerged. 

The fly population in grapefruit fell off rapidly in March and 
April and remained very low until early in September, when grape
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-FIGURE 4.-A\'(~rage number of adults of Anastrcpha llidens captured in chapote 
and grapefruit trees by one trap in 15 days, 1936 to 1939. Solid lines shO\v 
captures in grapefruit trees and broken lines represent captures ill chapote trees. 

fruit was maturing. Then the number of flies increased steadily and 
a peak was reached when !m avemge of 14.25 flies per trap was taken 
during the first 15 days of October. After that the population fell 
off, and compamtively few flies were captured during the latter half of 
November and throughout December. 

The data of subsequent years arc, in many respects, similar to 
those of 1936. Manifestly, there will be differences in populations 
from year to year depending on such things as abundance and infes
tation of chapotes, grapefruit, and other citrus. In January 1937 
the fly population in grapefruit was high, owing no doubt to the 
presence of flies produced by the fall infestation of grapefruit; but by 

l' 	 February the population was lower and continued relatively low 
until the last half of A.pril (fig. 4). After the middle of May it stayed 
close to zer(' until fall, when it increased as it did in 1936. There were 
few chapote fruits the previous 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 October and there was 
no infested fruit to buHd up populations similar to those of previous 
years. There was, however, some increase the latter half of March 
with a spring peak in the first half of April, but shortly thereafter 
the population became low again and the data for the balance of the 
year were similar to those of previous years. 
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Thc captures in tTnnuary 1939 (fig. 4) probnhly compriscd fli('s from 
inf('stecl citrus. 1t will be noted tbtll 11ll'1'C w('re {('weI' flies in grape
fruit than in either ,Jannal'\' 1930 or 1937 and mol'l' than in 1938. In 
February, :,Inrdl, nnd A,)ril, HJ39 enorl1lous llUlnb!'l's of ilies w('re 
taken in traps in grilJ)pfruit and orange trees. It is definitely know11 
through obsel'Ya tion tba t Snntn, Engrneia fruit was lightly infested 
nnd could not hn,ye bl'en responsible for this great increase in fly 
population. Therl' is no doubt thnt these Hies elll1W from the off
season crop of chapote fruit. 

The grapefruit datn, (fig. 4) arc snch thal the following gNleraliza
lions can be made: (1) '1'h('1'(' wns a Yery definite inerease in population 
in the fall of the :renl' as showll hy dnta for 4 cOlls('eutiyp years, includ
ing 1935; (2) there was n high fly populntion ill January in 2 of tll<' 4 
Y(,[ll'S; (3) there 'wen' incr('ils('s in tly enplures in tlH' spring with 
peuli::s in Murch und April in all 4 years; and (4) Owr!' wus n yen 
low fly popula tion ill th(' summer mOil tbs of 3 :rears, Heco1'ds takl'll 
In"' Shn.w show tllis to 1)(' t1'l1(' also fo[' n fOllrtiJ Ycnr . 

. On :'.£nrch 4, J(l:Hi, traps \\"('1'(' placpcl [or n;p first timp in yellow 
('hn])ot(' tr('('s in n. locality about 1 milt, (llstallt from tIl(' lll'lU'('sl 
('ilJ'lIs tree of belll'ing nge. 1 t is shown dig. 4) tbn.t tl](' popullltion in 
thl' plinpotr In'l's incr('[lspd sll·ndil)" until n peak in HI(' lltllnher of 
fli('':; enptllrNl ill the spl'ing was I'pnrlH·d in tIll' first half or April. 
1'1'(,(,s \\"('1'(' in bloom aud slllull fruits \\'{'l"(' produ('('(l coineid(·nt. wiih 
th(' incJ'Ptls(' in population. A similar peak wus also (',"ideM in the 
first hulf of April in 1!l~37, nnd ngain, although h'ss shnl'ply defined, in 
th(' fil'st half of April] n:3:-; (fig. 41. It is belipYed that tll£' emergenc(' 
of flit'S from ofl'-s('nson chn])otl' fruils wns rpsponsibl!' for th(' pm],: 
shown thl' last half of February, nne! thnt the peak shown in tll(' first 
hflU of April of the samp year Cflll h(' eOllsid('l'pd 1I0rmal. In all yeaTS 
1.11(' fly population d('elin('d rapidly aftl'l' attninillg spring peaks, 
J'(lIl1tdIlPc1 10\\" in :,[uy, and continued relatiydy low ill!' rest of the 
SumIlH'1' if f('w 0]' 110 fli('s (,l1H'rg('e! from in[('sted ehnpote fruit. In 
1n36, hO\\'(' "('1', thel'(, wns n heavily inf!'st!'<\ ero]) o( dwpotl's on the 
trl't's \\'lw1'P the traps \\'t'1'(' locatpd, wllich is 1'('flpclt'd in tbt' larg(' 
1ll1m1H'1' of flil's tal«'n in traps during JU11(" .July, and August (fig. 4), 
'I'll(' daln for H)37 and 1938 show Jew flit's eaptul'ed ill the S1lll1ll1('r 
months. This would br expected in yi('w of th(' smnll quantity of 
fruit ]lrodueed in thost' yenr:::..

Traps w('re not l,('pt in chnpol(' trpes l)('(Wt'l'll Sept('mb('r 18, 1937, 
nnd F('l)]'llflr~" 8, 1938. '1'11(' dntn for otl1(']' yt'nrs show the fly popula
tion in chapotl' (['('('S to l'l'mnin 10\\- in tlJ(' fIll! months of tIl(' )-(,flr with 
slight inerl'u:l(,s ill thl' lHllllb('l' of Ilil's taken in S('pt('miJl'l' and Ortolwl' 
19:~(i and 8('pteml)('r, Octohe1'. and l\onml)('r 19:38 (fig. 4). 

T11('1'(' m'p thr('p l'ss(,lllini fentlll'l's l'egnr<iing th(' trflpping in ehar,o(es, 
(1) A p('nk in fl~- cnptul'(lS took pInel' th(' first half of April for 4 
cons('cutiy(' Y('[11'S, with, in one in"bLllcl', nn eud)- ndditional peak 
(2) Excrpt ill the spring Plollths, tIll' populntion was l'elaLi,"ely low 
throughout the y('ar lln\('ss flies rmt'l'g('d (rom inf('sted rhapote fruits 
in th(' summ('l' months (193(j) or nt othl'1' tim(,s from off-Season fruit 
(FE'bnwr)T 1939). (3) TIH're wrre slight illcreas('s in POpuhltion in 
th(' fall mon tlls of tilt' year as show11 for tlll' onh- 2 veal'S for which 
such data arr aYflilabll': . . 

In int('rpl'l'ting th(' monment of flies from one host to another it 
must be assumed thaL flies nrl' constantly moving from tree to trc(' 
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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 withfood and reproduction, are favorable. It is easy to conceive thatflies wander to cbapote, like it at certain seasons, and remain forindefinite periods of time. Under favorable conditions the dailyinflux of flies into a given area soon results in definite increases inpopulation. A similar wanderlust of flies has been shown in McPhail'sstudies 20 on the movement of Mexican fruitflies from mango to othertrees in Ouernavaca, Nlorelos, where Sargentia is not present.Sargentia and the Mexican fruitfly are indigenous to northeasternNlexico, but there are no data to indicate that this is true for southeastern Texas. No other native host plant of wide distribution orimportance has becn found in these areas. It can be premised thatthe introduction of another host, citrus, would not modify the habitsof the fly in relation to Sm'gentia. 'rhere is some e\'iclence to showthat both hosts are sometimes favorable to the fruitfly at the sametime. In such cases some flies might have congregated in citrus thatotherwise would have gone to chapote. It appears that the springpeaks in the number of flies captured, although not very high, tookplace concurrently in chapotc and grapefruit in 1938 (fig. 4). 1'11('peaks in the spring of 1939 were not superimposed and the peak illgrapefruit preceded that in chapote by a month. In 1936 the peakin grapefruit preceded the peak in chapote by about 15 days. In1937, however, the peak in chapote took place about 15 days beforethe one in grapefruit. 'rhese data indicate that both chapote andgrapefruit may have been attractive to the fly in the spring whentrees were blooming and setting fruit. Under sllch circumstancesflies mayor may not go from grapefruit to chapote in the spring of theyear.

Intermittent trapping in trees other than chapote and citrus hasshown that flies, usually few in Humber, can be captured at all seasonsof the year. When t.he fly population in chapote and citrus reacheda low point in :May and stayed very low throughout the summer,there can be little doubt but that flies were dispersed in all kinds oftrees in the brush. The population in chapote continued low untilthe following spring, but when grapefruit became favorable to thefly in the fall, a high population resulted in the manner alreadydescribed. The number of flies coming into grapcfruit in thc fallseemed to depend on the abundance and infestation of chapotes theprevious summer. It is shown that many more flies were present ingrapefruit in the fall of 1936 following the emergence of large numbers3f flies from chapote the previous summer (fig. 4) than were presentin the faU of 1937 or 1938, when the summer crops und infestationsof nearby chapotes were extremely low. 

SUMM.ARY 
The fruit of the tree Sa7'gentia greggii, known in Spanish as chapoteamarillo, naranjillo, or limoncillo, and in English as yellow chapote,was found infested with l.arvae of the Mexican fruitfly (Anastrephaludens (Loew)) as early as 1931, or possibly 1930.
A description of the plant is given. The tree is known to be widelydistributed in the States of Tamaulipas and Nuevo Le6n and has also

.. BAKER, A. Q" nnd otbers. See footnote 19, p. 8. 
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been recorded in Mexico from San Luis Potosi, and in Texas from 
Browns\'ille. Notes on the flowering and fruiting of the tree show 
it to be an erratic producer of flowers and that oftentimes little or no 
fruit is produced. Trees sometimes produce olI-season fruit. 

Larvae feed mostly within the seeds. Field collections show that 
average infestation in terms of lurv-a per fruit ranged from 0 to 0.8S. 
Source, size of fruit, season, and other factors had much to do with 
the degree of infestation. 

Parasites, particularly species of the braconid wasp Opius, were 
recorded in considerable numbers from fruit of the infested normal 
summer crop of chapotes but were yery scarCE- in collections of infested 
off-season fruit in the winter. 

Trapping in grapefruit for most of 3 yeaTS and part of .n. fourth 
yenr showed that in each of all 4 years there was a definite increase in 
fiy popuJation in the fall months, increases in the spring with peaks in 
the number of flies cu.ptured occurring in j\larch and April, u.nd a very 
low fly population in the summer. There was a high population in 
January in 2 out of 4 years. Trapping in yeUow chapote trees during 
the same years showed tha.t a peak in the number of flies captured took 
place the first half of April for 4 consecutiye years; that, except in the 
spring months, the population was reIatiyely low throughout the year 
unless flies emerged as a result of infestation of summer fruit or off
season fruit; and that there were slight increases in populu.tion in the 
fall months of the 2 years for wmch data arc a.ya.ilable. 

The flies probably remain in one place or tree only so long as food 
and conditions for reproduction arc favorable. Both chapote and 
grapefruit appear to be attractive to the fruitfly in the spring when 
trees are blooming n,nd setting fruit, and the flies may go to either tree. 
During the period when fl:'w 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 eluring the previous 
summer. 
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