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WORK FROJECT I~0-5 - Commedity Treatments - J. W. Balock, Project Leader

SUMMARY

Low Temperaturs Studiesg.——Sixty-four tests were completed at 30°=37° F. ,
using 6,196 fisld-infested papayas, tomatoes, and cucumbers with an estimated
fruit £fly population of 64,552 eggs and larvae. Sinece November, 1949, when
this work was started over 40,000 fruits and vegstables containing nearly one-
half a million fruit fly eggs and larves have been tested. The populations
tosted al esch temperaturs level and the exposure where no survivors were
recorded were as follows:

Temperature Pruit £fly Days exposure
. P populations tested for non-survival

30 99,937 9

32 68,012 9

33 474329 9

34 61,721 g

35 48,515 9

36 . 62,435 . -]

37 45,240 12

481,442

Mortality curves constructed for dorgslis and gucurbitas and compared
with curves on capitata from data of 36 and 37 by Mason and McBride In the
same temperature ranpe indicate that dorsalis is more susceptible to low tem=
peratures than gucurbitae and canitata. Temperatures in the ranmge of 30-35° F.
produced very similar effecte with a noticeeble change at 36 and 37° F.

Testing of New Fumigantg.-—-Thirty-three materlzls were screened to
dotermine their fumigating valus. The most effective wers propylene chloro-
hydrin, and 1,2-dibromobutens against third-instar lervee end n-amyl and
n=butyl iodide against eggs.

Fumigation Tests with Bthylene Dibromide.-~In Tests with naked eggs of
D. dorgalis, D. cucurbitae, and C. capitata 1t was found that capitata eggs
wers most resistent to EDB near the end of their development. At this stage
they were much more resigtent then eggs of dorsalls or cucurbitae. In the
early stages of embryonic development dorsalis eggs are more registant than
the other two species, but with dorgselis resistance increases only slishtly
with embryonic development, and with gucurbitae it remains the sams.

Thore was an indication that at certain lsvels carbon tetrachloride when
diluted with EDB oxerts a slight depressing effect on the mortality. It was
found that at temperatures of 75-81° F. only 32 per cent as much EDB was
required for ID~50 on gaplbate eges as =t 70° F. For dorgelig eges the amoumnt
was 43 per cent. -
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Further svidence was obtained that sthylene dibromide at a dosage of 1/2
pound/1000 cubic feet for 2 hours at 70° F. is adequate only for fruits
packed in open, unlined bozes without wrepping or packing material. At this
dosage and exposure 27 apparently normal puparia were recoversd out of a
population of 47,116 in papayas wrapped in corrugated paper sleeves before
funigation. In paper-=lined boxes 20 survivors wsre recovered from a popule-
tion of 2,896, However, only 2 adults emsrged from the 47 puparia recovered
from these tests. From naked fruit in unlined boxes fumigated under otherwise
gimilar conditions there were no survivors from a population of 7,969,

Infestation Indices in Fruits and Vesetableg.--Sixty-tuo lots of Grade A
fruits and vegetables were held to dstermine the degree of infestation. Ian
the past three years 358 collections of 13 kinds of fruits and vegetables
weighing 23,662 pounds have been used in these studies., As a rule, the mslon
f1y hosts have higher infestatlon indices than oriental fruit f£ly hosts.



Line Project I-o-5-1l., Investigations to Develop Mortality-Time-Temperature
Curves Under Vapor-Hoath Sterilization.

INACTIVE

Lire Pzgjeét)l«o-:S-—Q, Investigations to Develop Mortality-Time-Temperature
Curves Under Low Tempsrature, (Balock end Kozuma)

(A) Current data.

Sixty-four low terperature experiments (Nos. 312-375) at temperatures
from 30 to 37° F. wers completed during the quarter with field-infested '
papeya, cucumber, and tomato. These experiments were made to f£ill in mortality
points lacking for the comstruction of mortality curves, primarily for '

D. dorsalig, and in the case of D. gucurbitae to get soms data for comparison
with D. dorsalis, Shortage of Iabor and fruits made it necessary to suspend
these studies in the middle of August. The fruits tested and estimated fruit
fly populations were as followus:

Fstimatsed
Ho. of fruit fly PERCENTAGE

_Fruit fruits population b, dorsalls C. cucurbitae FParasites
papay= 2,730 35,305 98,2 1.8 4o 3%
tomato 2,390 10,1638 0 100.0 0
cucumber 1176 19.059 0 100,0 0.9%/

Totals 6,196 - 64,5552

Y/ Q. gophilus
2/ o

fietcherd

The data for the current quarier are pregented in tables 1 %0 9. In
these tables, the terperature variations shouwn are extremes. Except for short
periods the temperature control wes for the most part I 1° F, The ebbrevia-
tions dor refers to dorsalis, cuc to cucurbitae, and Q.0. to Opius gophilus.
The percentages of dorsalis and gcucurbitas wsre caleulated from the total
emergence of both species of paragites.

(B) Summary of Low Temperature Experiments Over the Pericd November 1949
through Ssptember 1951.

During the paszt ¥mwo years a fairly large amount of data has bssn accume
lated on the effect of tempsreturss in the range of 30 to 37° F. on the
immature stages of D. dorsalig in naturally infested fruits such as papays,
guava, kamani, and mango. AL the same time soms work was done with D. cucurbitase
in tomato and cucumber mainly for direct comparison with tie effect on dorgalis
and to supplement studiss reported by A. C. Mason from this laboratory in
1936 and 1937 (Hawaii Lab., Rapts. 35, 36, 40 and 45.) These studies have been
temporarily suspended, and it would zeem sppropriate at thls time to summarize
and svaluvate the data so far accummiated in order to determine the need for
continuance of this work.
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Table 1.--Mortality of the immature stages of D, dorsalis and D. gucurbitae in fruits and vegetables held at
30° F, (Current Quarter)
Date Tenp.

Expt, started Days range Kind of FNo. of  Estimated No. of Emergence Por cent
Fo. 1951 held °F, fruit  fruits population survivors Dor, Cuc, O.0.  mortality
343 7/13 9 . 25.31 papaya 0 1,176 0
348 7/17 9 29-36 " 40 1,961 0

Lot ?S hid 2 I'e e P R ~
~OTRL E."—'..&Jbso 2 230 WIEN 7 8]

Table 2.~-Mortality of the immature stages of D. dorsalis and D. cucurbites in fruits and vegstables held ab

312 ¥, {Current Quartaer)
Data ’J‘feﬂgf)o
Expt. started Days range Kind of No. of Esdimted  No. of Emergence Par cent
No. 1951 held oF'. . frult fruits  population survivors Dor, Cue, 0.0, mortality
335 /6 3 2231 papsye  120) 1,296) 212) 113).. . ‘
333 81 3 3033 ® 160)220  17go7)2s923 )2 )13
336 7/6 5 28.31 t 120) 1,296) 13) )
35,  8/1 5 30.33 ® 100)20 1,627)2923 )13 0)9
331 6/29 8 3134 a 150 2,503 0
TG - =
S e, 38 490 8,349 225 122
322 6/15 3  30-32 tomato 140 364, 17 12
323 6/15 5 30-39 a 10 36, 45 33
32, 645 7 30.39 0 0oy 366)nq 0o
361 8/7 7 2931 U 0) 385) 0)
362 8/ 8 29-31 n 140 385 0
Totals = 5 r £,
Eapts, 2B 700 1,862 42 45
356 8/2 7  31-32 cucumbsr 140 1,081 0
357 8/2 8 3132 " 10 1,081 0
Eo‘i;a},s - Ein ts, Tl =80 25162




Table 3.~-Mortality of the immature stages of D. dorsalis and D, cucurbitae in fruits and vegetables held at
320 F, (Current Quarter)

mte %@o .

Expt., started Days rangs Kind of MNHo. of Eastimated No. of Emergence Por cent
Ko, ~ 1951 heild °I_“. fruit fruits vpopulation survivors Dor, Cuc, 0.0, Mortality
349 7/17 10 31-34 papaya 70 880 0
344, 7/13 11 3134 o 10 1,176 0

[Totals P 210 2,155
HEVCS, )

Table 4.--tbrtality of the immature stages of D. dorgalis end D. cucurbitae in fruits and vegstables held at
33° F, (Current Quarter)

Dato Temp,
Expt. started Deys wrenge Xind of Wo. of Egtimated Fo. of Emsrpence Per cent
Ro. 1951 held °F, fruit fruits  populstion survivors  Dow, Cac. Go0,  mortal ity
337 7/6 3  31-33 pepaya 120 1,266 &9 60
338 7/6 5 31=33 n 120}, 1,296}, 923 13)13 9}9
355 8/1 5 32-35 n 160)<  1,627)< 0) )
332 6/29 8  34=35 " 150 2,503 0
Potals - 4 3=8 486 6;7’;”223 i0z 53‘;
Benba.
363 8/7 1 33 tomato  140).,.. 385),. 0)
365 87 1 33 o 140)%80 385770 0)°
364 8/7 2 33 t 10 385 0
325 6/15 3 33=34 u 140 364, 10 6
327 6/22 L 33 " 100 283 65 32
328 6/22 6 33 " 100 283 0
326 6/15 7 33=34 w 140 364 Y
329 6/22 8 33 " 100 283 0
330 6/22 10 33 n 100 283 0
Totals -&?W" 1~10 1,100 3,015 75 38
312 5/28 3 33 cucumbsr 70 2,090 131 83
2 Lt iz op @
C =35 1,8 g_. 201 97
358 8 3235 n I 0
313 54228 7 33 0 % 2,090 0
Totals - 5 . 37 550 75423 332 180
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Table 5.--Mortality of the immgture stages of D. dorsalig end D. cucurbitas in fruits and vegetables held at

34° F, (Current Quarter)
Date Temp,

Expt. started Dgys range Kind of Wo., of Batimgted No. of Emsrgence Per cent
Fo. 1951 held °F, fruit froits  popniation survivors Dor. Cue, C.o.  mortality
345 7/13 9 30-36 papaya 10 1,176 0
35  9/17 10 24-35 ° 240 1,961 0

Tobals - 2
Tohals L.‘;:thg . G=1D PED 39134?

Table 6.--lortality of the immature ateges of 0. dorsalig and D. cucurbitae in fruits and vegstablos held &

350 ¥, {Current Quarter)
Date Temp. -

Bxpt, started Days rangs EKind of No. of Estimated Ho. of Fmorpence Por cent
No. 1951 held °F, fruit  feuwits  populedion survivorg Dor, Cuc. Q0.  mortelity
339 /6 3 34-37 pepaya 120 1,296 130 a8
340 7/6 5  34-37 L 120 1,296 0
333 6/29 8 33-36 n 150 2,503 27 10

touals = 2 e 58 390 5,095 257 98
366 %/7 2 tomato 40 365 O

369 8/16 1 3335 cucumber 70 86 o8 72
BZO 2;12 2 33-35 @ 70) 82) 133) 60)

372 1 3 3335 " 70 8 46
3, 528 3 3335 70)40 2,000)%170  136)7%3 o
37, 8/16 4 33=35 0 70 86 30 18
315 5/28 5 33=35 " 70 2,090 451 153
316 5/ 7 3335 n 70 2,090 287 160
317 5/28 8 33-35 " 70 2,090 0

- Totalg ~ Egnm’:s, 1-8 55 8,704 1,197 591
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Table 7.—Mortality of the irfiature stages of D. dorsalig and D. cucurbjtae in fruits and vegetables held at
‘ 36° F, (Current Quarter)

Date Temp. .

Expt. started Days range Kind of No. of Estimated No. of Emergence Par cent
No. 1951 held oF, frult frults population survivors Dor. Cuc. 0.0, mortality
346 - 7/13 8 3637 papasya 70 588 0
A7 713 9  36-37 " 70 588 0
352 7/17 10 3537 o 70 980 0
351 7/17 i1 35-37 a 40 1,961 0

Totals = E{jpbse g2.11 3 ) 4‘ , 7

Table 8,--Mortaelity of the immature stages of D. dorsalis end D. cucurbitse in fruits and vegstables held at
37° F,
Date Temp,

Expt, started Days range Kind of HNo. of Eatimated No., of Erergenca Per cent
No. 1951 held @ F. - fruit fruits population survivors Dov, Cuc. 0.0 mortald
341 7/6 3  36-39 papeya 120 1,296 235 137
342 7/6 6 36-39 n 120 1,296 8 3

Totals "Eipts, 3.6 A0 2,592 243 40
367 8/7 i 36=39 tomato 1,0 385 0
368 8/7 2 36=39 ° 385 0
Totols = 2 3 e P,
&{p 'il Se 1 < r.OO i IO
371 8,416 2 38-39 cucumber 70. 86 45 30
373 8/16 3 38239 n 70) 86) 40) oo 19)
28 613 3 3 0 )0 136n12B  1g5)9 n8)Y7
375 8/16 4 3839 ° 70 86 65 30
5 % 17 g we 2 &
32 613 9 3 " 60 1,167 ; 2
Tot -
otale - e, 29 450 4926 389 219
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Table G.--Infestations of fruit fly in check fruits used for estimating populations in low temperaturs
experiments. (Current Quarter)

No, ot

Egpt. Date Kind of FNo. of frult fly ' Emergenca : — Percentapge

~No. 1951 frult fruits puparia Doz, Cuc, . Far, Dor. Cue, 0. 06

391-34  6/29  papaya 120 2,002 1,097 0 25t/ 100 0 2.3

53542 7/6 D 120 1,296 531 0 7w/ 100 0 1.3

BL3-47 /13 n 140 1,176 . 593 18 531/ 97.05 2,95 8.0

B348-52 /17 " 140 1,961 567 34 513/, %3 5.7 7.8

353.55  8/1 0 100 1,627 719 13 e 8.2 1.8 3.2

Totals 620 8,062 3,507 65 1ec¥  ons LE 43

322-26  6/15  ‘tomato 140 364 0 g7 0 0 100

327-30  6/22 " 100 283 0 7L 0 0 100

36168  8/7 U 280 770 o 584, 0 ] 100

Totals 520 ;537 0 955 0 0 100

312-17 5/28  cucumber 70 2,090 0 1,081 0 0 100

318-21  6/13 f é0 1,167 0 498 0 0 100

356-60  8/2 n 140 1,081 0 487 208/ 0 96.06  3.942/
. B69-75  8/16 " 70 86 0 66 0 0 100

Totals 340 4yd2 0 2,132 208/ 0 100

1/ Opius oocphilus
2/ Opius fleteheri
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Four recornditioned navy surplus resfer boxes, 11' 7% x 77 5-1/2" x 6%
2=-1/2", were used in these studies, The fruits and vegetables were randomized
in shallow trgys with quarter-mesh screen bottoms, The number of fruits per
tray varied depending on size, papayss and cucumbers sveraging 5 to 7, and
tomatoss 10 to 15 per tray. Ome tray in every 5 was set aside as a chsck
for estimating fruit fly populations. Exposure tims was calculated from the
timoe the fruits reached desired temperatures. This pre-cooling period varied
somewhat but was usually less than 6 hours, and for convenience 6 to 8 hours
was used for all tests. Fruits were thus placed in the reefers between 8:00
and 10:00 a.m., and the time of exposure was calculated from 4:00 p.m. of
the same day so that removals could be made always at the sams hour,

Frult temperatures were recorded daily with fruit thermomsters, usually
at 8:00 a.m. and 4200 p.m., and contiruous record of the air tempsraturs was
kept by means of a hygrothermograph. Temperature control was maintained
usually within X 3° F., but due to power end mechanicel difficulties fluctua-
tions up to *12° were occasionally recorded for short periods. Such devia-
tions had no noticeable effect on the mortality. Mescn and McBrid in -
studying the effect of low temperatures on the Med. fly made a similar observa-
tion when frults once cooled were removed to temperaturss 3-4° higher for
varying periods from 6 hours to 5 dayz and thon returned to the originsl tem-
perature,

The studies reportsd hers involve 375 gsparate tests centered st degreo
intervals in the range 30 to 37° F. The majority of these were conducted
with papayas and a few with mango, kemani and guava, all of which are prae-
dominately infested by D. dorsalis. The total rumber of thess fruits tested,
excluding the checks, toteled 27,671 with an estimated fruit fly population
of 361,797. The number of cucumbers and tomatoss tested was 13,014 with an
estimated 119,735 eggs and larvae of D. gucurbitae. It is worth noting that in
the dorsalis hosts not cne Medfly wes recorded although these fruits had bsen
recorded as excellent hosts of the Medfly prior to the introduction of dorgalis
in 19460 :

The data ore recorded in tebles 1C to 17 and the mortality data are
separated for dorsalis hosts and cucurbitse hosts. Figures 1 to 4 present the
data graphically. For most temperatures the mortslity lines are fairly well
defined for dorsslis. The data for gucurbitae are nob quite so axtensive,

At 30, 31, and 32° the mortality points for both species run fairly close
together, but at the hipgher temmeratures from 33 to 37° there sppears rather a
pronounced differencs with the mslon fly showing considerably more resistance.
The slopss of the mortality lines for dorgalis in the range from 30-35° F,

are vory similar. They ell cross probit 9 at approximately 9 days. The curves
for 36 and 37° F. are slightly flatter indicating that at these temperatures

a change in the mortallty trend occurs.

Mason, working with both the Mzdfly and melon £y in this laboratory in
1936 and 1937, reported results at 32, 33, 34.5°, and 36.5° F. Table 18 will
gerve to compare our recent results on dorgalis and cucurbitae with Mason's
data on the Medfly and gycurbitse,

1/ Mason, A, C., end O. C. McBride. 193}. Effect of low temperatures on the
Mediterranean fruit fly in infested frult. Jour. Econ, Ent, 27(5):897-902,
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Table 10. Cumlative data for low temperature studies at 30° F.
(4) Fruits predominately infested by D. dorealig.

Days Kind of No». of Estimated No. of Mortality
held fruit fruite population survivors % Peobit
1 papaye, 37 1,189 484
_Kemand, 40 159 27 .
1-Totals 7 2.3:8 531 20l 534
2 rapaya 13 2,450 502
kamoni. 40 159 5
- mango 27 139 33,
2-Totals 3178 2,8 558 9.7 5.83
3 rapaya 37 3,189 45
komani, 40 "359 3 ‘ '
3-Fotale 7R 3o 0 504 5% .0 Goits
4 - repeya m 2,450 235
kanani 40 159 ¢
27 139 11
L=Totals 195 2,748 BAD G0 )
5 rapaye, 237 9,659 175
X kamani 00 2,612 3
Smlctala Q37 123,278 L6 G057 A
) papaya 161 bydh2 35
kewani . 80 338 0
mango 203 92456 45
6-Tolgla ZAE 34.236 i G965 770
7 rapaya 217 7517 2 9997 8443
8 papaya 861 22,824, 5
' AN 27 139 4]
« O=Totals &g 20:931 5 93.978  8.52
° oRPATL. 594. 30,595 0 1600 » Bo52
10 raraya 162 2,675 0
mango 54, 278 0 '
10-Totals Al £.933 a 68,0 -
1% papaye 14 154 0 2000 o
12 papaya 162 2,675 g
mango 2 2 ) N
“io-Totals 2 2,955 3] 1000 =
CRAND TOTALS 40136 83,817,
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Table 10 cont'd ,
I
(B) Fruits predominately infestediby De cucurbitae.

Days Kind of No. of Estimated Noo of  __ Mortelity
hold frult  fruiis popuiation survivors g Probit
™ 2 tomato 24 285 285
cueumber 43 572 349
=403 ' 5 £57 34 256,02 4235
VA tomato 2L 285 70
we —W .IQE 5’]g - 0 »
S=Toinla 4 G5 0 CLe83 6.39
5 cucumber &0 359 70 830,50  5.85
6 tomato 584 993 23
cucumber 203 9,456 15
[ 7817 20 445 38 39 .64, 769
8 tomato 24 285 0
cucunber 43 572 0
_B-Totais &y ST 0 100.0____ > 5404
10 tomato 48 570 0
cucurber 36 1.144 0
J0-Totals 13/, NS ) 1000 28024
12 tomato 48 570 0
cucurbey 86 1,344 0
12-Totals 52, © it J 10050 e
CRAMD TOTAIS 3,336 15,557
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Table llo—-Cwmmlative dats for low temperature studies ab 31° R
() Fruite predomivately infosted by D- dorsalis.

Days "Kind of No. of Estimated No. of Mortall
-l frod%  fruits populatine  survivops % Probit

1 papsya 10 9
susva 28 28

s T > -
Yootadn 31 i

AR XY
AT £ kit

2 papaye 62 120
SUBYE, 133 7

S8 MR

-~ ~ - o g e (ol -
Focn L1 = F o L 2Ly - . > o 2o
PALR SRR ST lr X Lood .{G iea) f’ e ‘Jg}

3 bapaya 330 3,404
Buavs .g_e; 28

Lug

=~
2
Y

A R P TP A g ~ =
s b O3 Y % 4 Gk o R } Lrf o
=5 0GEA oy i [eN AL {)oﬁ;}

4 rapya 162 1,283
= SR M

Nl B

baCotale S P i 8 5 28 SINA) _
5 papaya 340 45037 13
guave 28 28 0
Selfotnim S Ll RS L e
& papaya. - 6z 129 5
— b 20z 133 277 0
ol E 2 N 4 G 3
i PepAya G 1,204 9
- guaya, A2 52 0
FeaTim i R St 3 PE F ot

i

5
%
Qo
]

:,.‘
3.8
2
Mo

<]

Do)
AV 4
o’?
&
AX 5

o s
SRt 3 TR o
Selloinis N S RX PR

10 papsye 204, 262 o
SuaYa, 210 £33 o

20-Totnls A YLD v AR sanes

12 paraya 104, 262 ¥
_gueva 230 498 0

A D el 3 AT DY 8l
13-Totals T & e -

SN ATITY ROV AR - P aEad
CRAUD TOTANS e

e




Tabls 11 contfd
(B) Fruits predominately infested by Do eucurbites.

" TDays Kind of No. of Egtimabted Hoo of Vortalily
held frult  fruits populstion surwivers % Probilt

2 tonato 92 313 %4

&

i tre ttr g 1 W o 7 I Y [T » YK
a-robal L0 D55, 530G 702 T A

3 tomato 0 364
cucumbey 60, 1.8

B

Al

1

533

\
oo

502

314

X
-,

}<
5
@
0 ]
1

encumber _58 (74

RN

SeX0tain 155 LA 157 .08 SRS -
5 ‘tomato 140 354 - 45
cucumbey 60 1.841 123
P A T 200 B A S Fekd
6 - tomato o 313 5
cugunber 58 671 3 -
Sewrobelo RS I SRS 5L 2E)
7 tomato 380 3,443 0
cuoumber 200 2,922 0 :
P=Totals 559 o { 200 S 850
8 Somato 332 1,395 0
cucumbey ic8 X, 752 0
B-otaln a0 DL AR 2 L0 o0 ey
10 tometo 184 426 0
‘ cucuber 116 1,330 4]
iUwRotals 500 1,954 D 1000 -
12 tomato 184 626 0
136 1.339 4] -

“.—'"‘-ﬂ-"‘_-—-——'—'-ﬂ TN N * e .y
12-Potals e d.uas . D 1000 dorezs

CGRAND TCT413 2.560 L
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Toble 120-~Cumilative data fop low temperature studies ab 32° Fo
(&) Fruits predominately infested by D. dorsalis.

Days Kind of Noo. of Estimated Noeo of Mortaelity
held fruld  fruits population survivers 3 Probit

i papaya zg 1,189 615

5
3

JRotols 1 PR R S Y )
2 papPeyR h v 2,450
nango 27 i39
RN g RlF I SN Gake

3 papaya 37 1,189
kawend 40 159

- S tfees Sty 3 3 L 2\ AT e
_3""10’53'-153 il G TAE .'-?.-C)‘,:? LA el . ’_9_6 75

A papaya L 2,450 304
nango 7 139 60

835
43
ni 0 159 26
279
10

FEEa ] i T YA 8875 Gedm
5 papaye 237 9,659 170
700 2,612 9 .
soviads N R SV 96.59 __ Fedo
6 repaye 161 4o &2 2
mango 27 139 0
lamand, 80 238 0 . _
et da Prares ;,f:.:‘ s ¥ "f;:";‘,;, 73 T
ol pepaya 217 7,537 8 a5 &
8 popaya 561, 16,691 32
mango 27 139 o _
Ltoinle Siis Y 2 S0 LE 7B
i0 papaya 432 6,403 0
— ZoREo S, 278 0 _ _
0-gials e £, 580, i IR
ik apEye A54, 1,390 ) 1000
i2 papaye 1% 2,675 g
_mango 54, 278 _ . _
1eE5TAle 25 AR J 0D -

GRAND TOTAS e VAT 53003




Teble 12 cont'd.
(B) Frults predominately infested by D- cugurbifase

Days Kind of DNo. of Estimated No. of )
beld Seuls  frults  pomlation survivosp 4 Probit

2

tomato
cucunbar

Sl beia

285
572

¢RIy
(e

4

temato
cucumboy

285
572

!:""'Tt:)i!a}.fj OIEE 6 &{}2
6 towato 24, 285 0
cuounber 107 931, 2%

Gufiotndis by s 902
' 8 tomato 24 285 0
cucuoey 203 9,456 2

S ,i}:‘;‘ ot £ j',f;-'ff‘}* ,-jt“.“;- r:{-‘ :{‘ :.7 ’E(,;’r; 3 l; 351{:’
30 tomato 48 &0 0
cucunbar 86 La14s, )

30-Foinls i3k G pih g 0 o0
i2 tomato 48 570 ¥
cucumben 86 1,344 0

A2-Fovals 134 by F1A g 360 o1 s

GRANG TCPALG TES 15,000
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Table lsomu(hmuhtive data for low tenperature studies at 33° F.
(4) Frultg predomivstely infested by Do dorsalise

Days Kiod of Noo of Estimated No. of Mortality :
--teld fruit _ f£euite vopulation supvivors % Probit

1% paraya 17 22 24,
Ve 28 28 13

R S

1-Totets 5 I .

2 papaya 55 177 Q4.

e ey 54 by e lon [a} i 3
2eGCtaLs . LEE FARE 200 £3-44 DaZ,

BN ‘ LA TS - thas ey ok i
SeTotals ek LBl R 88952 Dol

deTotala 2ES B 57 & 373 Ge53
5 papaya 347 4,050 7
- guava 28 23 4]
SoToteis i L U3 i 9958 AN
6 Papays 105 1,355 20
—— o BUOYB 133 277 0 }
Sl ¥ RPN 20 Sl e FoR25
7 rapaya 307 3,892 2
guaTR. 42 > Y
Filobnls Dt a Wine = DI 2629

!ﬂ
i )
139
D0 O

000 5540

3314 5,560 0 1000 .
1o papaye g0 336 0
e SUAVD 210 498 0 _
T0-Totaia AT 2 (: 00 —
11 papaya 1 26 Q 3000 ——
12 papaye S0 336 0
gave 210 498 1]
12=000ais e 2y x’ 1 eQ oara -

o - . by . ——
GRAID TOTALS 5,965 20,078




Teble 13 contfd
(B) Fruits predominately infested by D. cucurbitss.

Days Kind of Noc:.of Estimated Noo of Nortalliy
—_hold fruits  frulés pomlahion survivors % Probit

1 tomatoes 292 845 i5
cucumber 40 2230 59

J=Tocals 332 A 055 A Q7,00 o odT

2 tomato 220 623 i1

mlcm“u/ ) % g A L";l 1}:9 .
<Potnls a8 I o0d) i 5ol

3 tomato 152 4£39 453
cucunber 80 2,300 343,

Flotale 539 A0 1) 5296 Ge0Y
A tomatio 180 521 91
cuoubsy 188 1.542 244,
ZaTotala BES ENES] EXD] 89,58 ERR
5 tomato iz 75 1
e GOCUER 150 22291 203 —
Heluaia 382 3p3 Ho 207, a8 6002

6 tomato 180 521 0
cucumboy 188 1,542 20

“G-ioteig SE 2,053 20 FENGE) 7033

7 Somato 112 769
cucumber &0 .300

OISO

RO Lol 395 L, 20 30040 —
8 tomato 180 932 55
48 73 0
SaTohals P N 53 T a3 LS
9 tomato 24, 150 0
cucumbew 20 £20 0 .
'@mio A L S W T Y] JE
10 tomato 260 759 0
cucumbas: 96 9?? (4]
10“ 2XEN :}‘.’L\ < '{U ’: I f‘ O 3’_("() ;_m{:’l Soenn
a1 tomato 24, 150 0
__cucumbes 20 420 A
= TS LA P Sy J BN TS e
12 tomato &0 476 0
- cusunbex o6 S22 0
i2-Tobale e %, 558 0 3000 e

GRAND $OTAIN S, 520 MLy

oS0
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Table l4.—Cumlative data for low temperature studies at 34° F.
(A) Fruits predominately infested by D. dorsalig.

~ Days ¥ind of  No. of Estimated Nos of  __ Mortality
hald fyuit __ fruits population survivors % Probit

1 rapaya 37 1,139 900
kemand 40 3159 Tt

L=T050ls T L3485 Cidet &5 s'7L, Lod2

2 mpaya 113 2,450 1,159

kemani 40 159 70

- mango 2 139 69
—2-Totals i . 1.298 53477 5,07

3 papaye 37 1,189 $ 249
kamani 40 159 58 .
3-Totala iai 1L DA 307 7723 2o

4 rRpaye 1ia 2,450 &7
kemand 40 159 0
Dango 27 139 52

R TRETY i Ty TR T
4."'?(3 s AN S '.‘J,"’;A.) il‘ 3 EL) o5y ¥ 087

5 papaya 37 1,189 54
kamanl 30 '3},8 0

Swlohals RN K a1

()
k4

G
O

-~ N
"li‘«:..’ X ."";’_

6 papaye 31 10,920 120
kemani 700 2,612 1
nsneo 27 339 (4]

6-Totals 1,008 52, 071 333 G204 7033

-7 papAYR 17 £..292 7 G084 T
8 papaya 291 8,778 1
mango 27 139 0

S-Totals Tl TN 1, 90089 8470

9 papays 474 9:904 0 3000 -

10 rapaya 302 4,637
manZo 52, 278

(s o)

10-Totizds 288 A T 0 A0 0 : s
12 papaya 162 2,676 0
54 278 0
12-Totels R S G & 10540 e -

V - el -
GREND TOTALS 3,1
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Table 14 conbtde
(B) Fruits predominately infested by D« gucurbitae.

Daye Kind of No. of Estimated Nos of oz telity
held fruit  fruits population swrvivors % Probit
P~} tomatc 24 285 119
cusumbor %3 572 2317 -
2-10ta.ls ¥i &5 336 80079 5027 -
VA tomato 24, 285 52
_ cucumber 43 572 457 :
Je=Toals &7 857 209 Thebd 5.68 .
(] tomato 24 285 0
cucumbby 43 572 27 :
“B=T0tany R EER 7 O %5 6.3%
7 gucumber 66 359 46 £7239 bodd
8 tomato 24 285 0 '
cudumbey 43 572 0
B-lotals 57 657 3 000 7802,
10 zomato 48 570 0
o cucumbey 86 1,140 0
JU=0uaL8 % e Tid, U 4000 . Po.
1z tomato g‘g - 570 0
PR < .11 -1 D 1,344 0
TB-Totals TaL, ERCIYA 3 300.0

CRATD TOTAIS 504 5,045
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Table 15. OCumulative date for low temporature studies at 35° Fe
(&) Fruits predominately iufested by De dorsalig.

Days Kind of Noo of FEobinated Ko. of X
held Lrudd  Senids populstion  swevivors % Probis

1 papaya 10 9 24
A 23 13

—_— GRS,
A-Totals 36

37 97 g -
2 papaya 62 190 142
—. SUOYE, 3 662
2~otels 335 352 234 7289 5ol

g
3
3
&
3
5

L
i%
3
IR
]

™
g
AEE &
'y
2
AT
%8

&
.
=2
.
s

Loty G 3 a4 157 REKY, 5.8
5 rapays 20 2,410 3
guavs, 28 25 0
S-Totals L0 oo 3 20653 3.0,
6 papaya, 2 1,368 15
guave. 133 2¥7 0 -
£-Tmtoln 2 S LAY 35 __B063 Fodd

7 rapoye 0 2,373 2

A
-\‘ - 'A LI z Pl 4
7.y g;"g‘._,?,_ﬁ} Ry oL ALY 2 G 8.16

Botalia g 3535 27 GO alh ‘717G

9 papaya. 310 7,628 0 1000 S804

10 papaya 30, 362
mave 20 19

v

10-Totels A ) {1 3000 _—
iz papaya 104 362 0
e, 210 £98 0

12-Toteds 260 e o

SRANE TYORIAT e any L
CRANED T0TAL S.008 LR




Table 15 cont’d.
(B) Frults predominately infested by D. gucurbites.

w261

Days
~_bheld

ied of
fyuit

No. of EBEgtimated
fruits population gurvivers

Hoe of

Mortality .

%

Probit

1

cucunkar

70

86

86

2

tomato
cucumber

2«Totale

313
757

100
393

)

485

-— m————.—._mmm yxo s 176 2?23 82 .75 Gu2B .
4 tomato 92 313 52
I AV ,
ATotals 220 5. 050 | 250 5364, 509
- ) Cucunbey il 2,090 £51 7842 572
- 6 tomato 92 313 8
cugumber 671 31 -
G Totalds 1E0 038, %58 05 O 6275
7 somato 120 641 0
cummber 70 2,080 287
ZTabzie G ABG Y P RYA Haoh
8 tomato 212 954 32
suopmber 128 27761, (8]
G-Tatale L RPN AN 32 e 7238
10 tomato 184, 626 0
cucumber 116 1,342 0 1
TFotais Ll L5085 G 20 p—
12 tomato 184, 626 o
- gucumber 1% 1o 342 0 -
IZ-Totals 360 A G 2000 -

GRAITD TOTALD

Moy
y.'f & ‘J.‘i»‘u’

e e

s
A R ieie
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Table 16, Cumulative daie for lov temperature studies at 36, Fs .

(A) Fruits predominately infested by D. dorgalis.
Days Kind of Noc of Estimated No. of B
hold fruit _ fruits  population survivors 3 Probi%
1 papaya 37 1,189 1,189
kamani 40 159 329 _
1-Totals Ui 1,348 1,515 2,23 3.99
2 papaya 111 2,450 1,162
kamani 40 %59 £9
- mango 2 39 )
2-Toals 178 T 7,282, 7507, %259
3 papaya 37 1,189 283
_ kamgni 40 159 32 .
30aLs 7 1,028 TS5 P03 5.73
4  papeya 1L 2,450 50
kamani 40 159 0
mango 27 139 59
~Totals 178 2,703 560 7262 5 .53
5 papaya 37 1,189 112
S | § 80 18 0
“STotals 37 %507 112 02,57 bodd
) papaya 1 2,450 10
kemand 80 N8 0
3 27 139 0
6-Trtals 2 2,80 1n 29,64 763
7 papaya 267 10,760 26
620 2,294 0
7ohatals 6 75,000 3¢ T R0 7 B8
8 papaya 211 415349 0
139 Q
TR ‘327 v e P
9 vaxaya 120 2,580 0 100.0 s
- 10 papaye 602 15,317 4
mAngo 54, 278 a ‘
O-Fo%els 856 15,355 Z 55,07 BT
1l papaya 254, bsdilidy _0
12 papaya 162 2,675 0
- manso 54, 278 0
L3-Totals 240 2,953 ® 100.0 —

GRAND ‘PGPAIS 3,215 55,220
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Table 16 cont’d.
(B) Fruits predominately infested by D. cucurbltse.

Days Kind of No. of Estimated Hos of %
held fruit  fruits population survivors % Probit
2 tomato 24, 285 258
cucumbser 43 572 259
_2"1'0 3 &% & 5% £ 39 »{3’? a5 :
FA tomato 24, 285 53
cucumbay éB 72 55 . '
=totals 7 857 108 E7 .40 G5
6 tomato 24, 285 0
cuoumboy 3 35 .
m_ ovELs é’, g.‘% 35 CE.UL CoVL,
8 tomato 24 285 0
cuounbsy 103 931 4
8~Totals 1327 3,240 . G o667 772
10 tomato 48 570 o
— cucumber 86 1,144 0
10~Totals 3124 1,734 0 000 S 824
12 tomato 48 570 0
cucumbexr 86 1,344 0
izﬂTOtals 1342 L, Tl 0 1030 )8 v2d

-

GRARD T0TAYS . 535 ¥,215
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Table 17. Cumuletive data for low temperature studies at 37° Fo
(a) Fruits predominately infested by D. dorgalis.

Days Kind of No. of Estimated No. of Mortallty
held fruit  fruits population survivors -3 Probit
1 papaya 10 9 9
guava 28 28 i6 . -
1-Totals 38 ER 25 32e43 _ &oSh
2 papaya 62 190 103
— Suava _133 277 70
2-Totals . 195 407 173 62,95 5433
3 papaya 230 1,77 235
goave, 28 28. 5
. - T3Fotals 256 +,505 220 RG] Bodl
4 rapaya 162 1,283 80
guavs, 27 75
4=ictals % ;560 155 G0.06 G2 = -
5 rapaya 170 2,283 &2
___Buave 28 28 0 _—
“5-Totals 298 ERERE) 62 _O7s32 693
6 papaya 232 2,644, 8
- va 133 277 0 -
@o‘ﬁm‘& 265 2,041 & $9.73 775
7 papaye. 3%0 3,345 0
—_— fuava_ 42 42 0 -
7-Totels 232 3, 50 ) 100.0 i
8 rapaya 552 6,185 0
guava, 147 291 Q -
8-Totals , £99 B iilo 0 0060 —
-2 vapeys 160 4,270 0 32000 —
— 10 papaya 304 3,558 1
—_—eSUBYE, 210 498 0. i |
. 10=Totals 534 45056 i 99,95 854,
12 rapaya 104 362 0
0 8
'?ﬂﬁﬁé1§'“gﬁggg %%4 7o % 00 —

GRARD TOTALS 3,768 27,970
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Table 17 conbttde
(B) Fruits predominately infested by D. gucmrbitae

Toye Tind of loo of Estimated Noo of Hortallby
held fruid fruits  populetion survivors g - Probid

A tomte 140 285 0 0D e
2 tomato 232 698 251

cucumbar 128 757 5% » _
2 _Totals 2E0 1,453 LE 7025 sl

cncumbe? 130 3._2_%53 239 B0 925 B8

3
4 tomato 92 313 89
cucumbar 128 757 ?59

Wrre” . Sl EE RS T Ty ezre GO
4:" EUREEEING 1) LY Gpsd L ST Dl ed’s 5a .)1

5 eucunber &0 1,367 ‘ 2% 08,20 . 7.0

6 tomato 92 313 g1
cucumbar 58 671 1345

brdotets 350 S84 25 8903 6.23
7 tomato 3120 641 0
cucumber 60 1,267 19
Feiotel 150 LLEDD - 9 8,05 Tad3
8 Lomato 92 913 4
cucumber 671 17
E~Tolale 150 23 OF A% P
2 - tomato 320 641 i2
- cucumber &0 1,167 0
- ?.-‘:'.L‘O‘;}ﬁ:%,ﬁ :‘_Eﬁ‘f:l . ‘\"13 30 oo ag T o !, £
10 - tomato 84 626 0
‘ cucwnber 316 1,342 0
T igla SO0 1,005 . U eI 35620

12 tomato 184 626
cucumber 116 1%42
1,955

. L UALE ;';‘{:‘-'-{}...__-....,é

Qo o
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These same data are shoun graphlcally in figures 5 to 8. In these figures
the mortality curves are fitted Uy eye to Mason's dats which are much more
extensive than our more recent 1950-1951 data. The points for the latter are
included mersly for convenience in comparing both sets of data on gucurbitae
and to show the agreoment with dorgalis and capitats. At all temperatures
where it is possible to make comparisons it seems evident that dorsalis is
slightly less resistant tc cold than is cucurbitae or capitata, both of which
have quite similar respomses. In table 19 are listed the exposures where
last survivors wers obtained. It 1s quits svident that temperatures in the
range of 30 to 35° F. produced very similer effects with slightly increesed
survival times apparent above 36° ¥,

Bakery » using the data cof Mason and MeBride, discussed the probit
mortality logarithm of tims transformation as a method of determining treat-
ment requirements to assure non-gurvivel of fruit £lies. For this purpose
Beker suggested the use of the cxpesure coordinated with a probit of 9,
representdng a mortality of 92.9968. With this as a basis his sccurity require-
ments for gapitgty called for 12 days ab 32° F., 13 at 33° F., 1/ days at 34° F,
15 Qays at 35° F,, and 16 at 36° ¥, Such a recommendation would sesm to be
ample for both cucurbitae snd dorselis.

With the possible exception of bell pepper and snap beans low tempera-
ture sterilization has little practical application for Haweli as showm by
the following list of potentiel Hewaiian export crops with their low tempera-
ture storage thresholdss

Commodity Tempsrature °F, Storage Period

Pinsapples (mature greeon) 5C-60 3 to 4 wesks

" (rips) AQ=45 2 to 4 weeks
Papaya (mature grssn) 55 2 woeks

o {1/4 rips) 45 1 %o 2 weeks

% (1/2 o 3/4 rips) 45 3 weeks
Banana (green) 56

o (rips) 5660 1 wesk to 10 days
Avocado - 40 4 o 8 wesks
Tomato (maturs grocm) : 5 3 to 5 weeks

w (ripe) 40 1 b0 2 weeks
CGucumbers 45 2 waeks
Zucchini aquash A0 3 veeks
Bell peppor ‘ 32 4 to 6 weeks
Snap bsans 32 2 to 4 weeks

Except for papaya the above figures are from the U. 8. Dspt. of Agr,
Cire. Ho. 278, The comugrcial storage of fruits, vegetables, md florists'
stocks by Dean H. Rosgs, et al.

1/ Baker, A. C. 193%. The bagis for trontment of products where fruit flies
are involved as a condition for entry into the United States. Cire. Fo.
551, U. S. Dept. Azrs
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Table 18,-<Mortalities of D. dorselig and C. gucurbitas in low temperature
studies conducted in 1950-51 compared with mortalities of
D. cucurbitas and C. capitata in sirdler studies by A, C, Mason
in 1936 and 1937 in the range 32-37° F.

®50-75] data (32° F, ) Magon's '36-¢37 data (32° F,)
Exposure Per cent Mortality .___Per cent Mortality
Daye —Gorsadis  __ cucnrbitas || __cucurbitee  _ _ eapitats
W probid orobit probit probit
1 50,2 5.0 ~ 22,5 o2 48.2 409
2 67.1 5.4 46,9 4e9 38.0 Lol 60,2 5.3 .
3 780 6 5e 8 hennnd 760 lp 50 7 779 5 50 8
4 86,8 6.1 845 6.0 78.0 5.8 89,6 6.3
5 98, 55 7.2 e 93.7 6.5 97.3 6.9
6 2. 55 7.6 98,3 7.1 95,7 6.7 92.19 7.4
7 99:;89 801 aomcze 9801 701 9908 799
8 990 81 70 9 990 98 80 5 990 O’? 70 !} 990 93 86 2
9 hd e hatad 999 94» 80 2 990 98 80 5
10 100 - 100 - 100 - 99,988 8.6
11 100 o orers 100 e
sééé"“ 52,003 16,099 63,835 118,688
| 33° F, 7 33° R,
1 26.0 body 93,0 6.4, 22 46 55,9 4.9
2 NV 5.3 76,0 5.7 55,6 5.1 57.0 562
3 89.8 6.3 85.8 6. 1. 66,6 504 T7.7 5.8
4 93.7 6.5 83.8 B,0 82,1 5.9 92.5 6.4
5 29, 58 72 851 . 6.0 82.8 6.3 97.1 6.9
6 : 989 7'? 7n 3 990 03 7& 3 956 1 60 7 98‘ 5 70 2
7 99.95 8.3 ic0 e 98.13 7.1 39,76 7.8
8 100 andend 960 05 6q 8 990 !&3 70 5 990 89 89 1
9 100 - 100 e 99,90 8.1 92.95 8.3
10 100 - 100 wearn 100 ~ 100 -
Populations 35 o7 17,251 41,550 69,363
35° & 34.5° F,
1 T B ' . ’ 330 7 z}o 6 24@ 8 Aq 3
2 72&9 506 5307 501 ’ 6308 501{- 4»609 4@9
3 91.6 6.4, 89.8 6.3 72.5 5.6  65.4, 5.4
4 89.9 6.3 53,6 5.1 81,9 5,9 88,6 6.2
5 9.9 8.0 8.4 5.8 96.0 6.8 95.9 6.7
6 99.0 T3 86,0 6.8 9%7.5 7.0 99.02 7.3
7 99.9 8,2 89.5 6.3 28. 59 7.2 39.7%. 1.7
8 G9.7 7.8 99,14 T d 99.94 8,2 92,9, 8.1
9 100 - . —— 100 - 100 —
10 100 e 100 e o w100 e
Fopu Lations 30,657 17,858 25,892 49,980
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Table 18 (cont'd)

. '50-%5]1 data (320 F.) Mason's '36-937 data (36,500,
Ixposure Por cent. Mor{',alﬂ_j;y ' ‘ Pop cent Morbality
Deys dorselis cucurbitae cucurbitas = __ capitata
, probit probit problt probit
1 32:4 5eS £0:5 4.8 32.%7 4o 6
2 6300 503 4633 499 63&7 5 ) 503 399‘6 !007
3 86,7 6.1 80,9 5.9 76,6 5.7 60,7 5.3
4 20. 1 6.3 62,3 5.3 Tl 5.8 - 76,2 507
5 97.3 6.9 98,2 7.1 934 65 86,7 6.1
6 990 7 70‘8 . 8900 60 2 980 8 70‘2 950 2 60 7
7 100 adnrn 980 9 70 3 990 8 70'9 989 0 79 1
8 100 oz 97.9 7.0 || 99.9 g0 ~ 99.0 7.3
9 100 e 3.3 75 99,8 7.9 99. 5 7.6
10 990 98 80 5 100 b d 100 ol 990 8 7o 9
11 | e e e e e e 99.98 8,5
12 00 s ico - e 100 = 100 e
Populations

toated 27,970 17,270 " 31,618 81,245




Table 19,~-Maximm periods of exposure to temperatures of 30-37° F. vhere

26w

survivors were last recorded,

Tempsrature D, dorsalis C. %;ysm t%?.i%‘ge D._cucurbitass/
30 8 9 6
7 " 10 7
32 8 10 9
33 7 ? ?
34 8 7
345 8 8
35 8 8
36 10 8
36,5 n ?
37 10 ?

1/ Data of & C. Mason and O. C. MeBride from this Jaboratory during

1936=37,

2/ Data of Mason and McBride ('36-'37) included with 950-51 data.
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(a) 30° F,
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Figure 1.--Fortality of egge and larvee of D. dorsalis and D. cucurbitas in fruits and vegetables held ab 30 and 31° T,
(b) 31° F,

20
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Figure 2.=--Mortality of egss and larvas of D. dorsalis and D. cucurbitae in fruits and vegetables held at 32 and 33° F,

(a) 320 F. (b) 33°F
O—0o D. dorselis
A—24 Do cucurbitae /
/
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Probit of
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Mgure 3.--Mortality of eggs and larvae of D. dorsalis and D. cucurbitas in fruits and vegetables held at 34 and 35° F.

(a) 34° F, (b) 35° F.
©—0OD, dorgallg
&4 Dy cucurbitee

{EL

(933

2 4
Exposure (Deys)
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Figure 4.--Mortality of eggs and larvae of D, dorsalls and D, gucurbitas in fruits and vegetables held at 36 and 37° F,

(a) 36° F. {(b) 37° F,

@ S 6 ge dorgalﬁ-g
4 ——d Do cucurbitae

obit of lMortality
(523

6|

2 L 6. & [0 274681'0 20
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{ Figure 5.--Mortaelity curves comparing the effect on L. dorsalig, D. cucurbites, and O, capitatg held at 32¢ F,

0] dorsalig t50-151 &
X —m X capitats,Mason's data, !'36='37
A-~—z4 cucurbites, Mason's data, '36-'37
& cucurbitas, {50151

(13
S

&0

Protdt of Hortald
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1—/5::413&&111;;'- curveg comparing the effect on D. dorsalis, D. cucurbitae, and C. capitats in fruits and
ﬂg"ﬁ vegetablas held at 33° F.
@ D. dorsalis '50-'51 ) 4d-—4 D, gusurbitse 136137 (Mason)
x—-x Q. capitata '306~37 (Mason) 4 D, cucnrbitas t50-951
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Mortality
[543

Probif of
N

Figure 7.-=Mortality curves comparing the effect on D.
vegetables held at 34.5 and 35° F,

@ 35 F, - D, dorsalis '50-!51
X=X 34.5° F. = G, capitats *36-'37 (Mason)

dorsalis, D. cucurbitae, and 0. cgpiteta on fruits and

4 35° F, = D, cucurbltas ?50-951
A—s 34:.5° F, = D, cucurbitas 3637 (Mason)




Flgu.e 8, ~Mortelity curvé; :omparing the effect on D, dorsalis, D, cucurbitae, and C. capitata in fruits and

vegatables held at 36 5 and 37° F.
& 37° F. - D. dorsalls '50-'51 A 37° F. - D. cucurbites 750-151
w=— v 36,50 F. = G, capitats !36~'37 (Mason) A =) 36,5° F. = D. cucurbitas !36~'37 {Mason)
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Line Project I-o~5-3. To Develop Time--Dosage-Mortality Curves Under Methyl
Bromide Mumigation.

(IRACTIVE)

Line Project I-o=5-4. To Tegt New anc Previously Untried Fumlganits for Use
in Comnodity Treatments.

(4). Screening of matsrisls to dotermine their toxicity to naked eggs
and larvae of D. dorsalis. (Bimman)

Thirty-three materisls were screened as fumigants against naked eggs and
larvae of D. dorgalis. Preliminary tests had been made previously with meny
of these materials by Balock (Quarterly Report of Jan.-Mar. 1951, pp. 645,646).
Total number of compounds tested to dste is 102,

Table 20 presents the results.

Propylene chlorhydrin and 1,2-dibromobutane were the most effective
against lsrvae, killing 95% or more with less than 10 mg./L. Propylene
chlorhydrin was not very effective, however, sgainst the eggs. N-amyl lodide
killed all eggs at the lowest dosege used, 0.0025 ml./L. BN-butyl iodide killed
all eggs &t 0,005 ml./%. Both materiels were fairly effective against larvae,

Severteen or approximately half of the moterials killed less than half
of either eggs or larvae at a dosgage of 0.1025 ml./L. (approx. 3/4 gal. per
1000 cu, ft.).

Cortein tentative generalizations may be made on the basls of the com-
pounds so far tested, The primary n- monohelides tested have given better kills
than the corresponding iso, secondary, or tertiary compounds; in fact the
iso, sec.~, and tert.- bromides hove ell given poor kills. These results are
the opposite of those obtained by Roaxlk and Cotton in tests with the ries
weovil in wheat (U.S.D.A. Tsch. BEul. 162). They obtained the poorest kills with
the n- morohalides and tha best with the teri- compounds. In our tests the
n-butyl ard n-amyl hromidss and iodides gave betisr kills than the correspond-
ing n-propyl materials. Roark and Cotton found that the n-propyl gave better
kills of the rice wsevil than the n~bubyl bromides and lcdides.

The straight chain primery monoheiidss have shown soms toxic effect when
containing up to 8 carbon atoms; bteyord thait thetrxicity has been slight in
the materials tested. N-nonyl bromide and n-decyl bromide, chloride, and
iodide were all ineffective. N-octyl bromide was ineffective against larvae
but killed eggs et a lower concentraticn then any of the other normal mono-
bromides.

None of the fluorine cormpcunds tested so far havse bsen effective.
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Table 20.--Materials screened as fumigants sgainst naked egge and third-instar larvae of Dacus dorselis.

Mortalities(%)at highest

Eges larvas dosage tested {0.1025
—___ Fxamined after: mls, per L., approx. 3/A4
2/, Hours 4B Hours gal, per 1000 cu, £%.)
¥ateriels ID-50 | 1D-95 [1D-50 | ID~95 | LD-50 | ID=95 Tarvas
Mg./L | Mg /L | Mg./L | Mz./L | ¥g./L | Mg./L | Ezgs |After 48 Hrs.
Bromides- ’
Tribromomethane 42 190 © pP305  |>305 |>305 |»305 98 0
J~bromo=l=nropena >335 2135 >135 >135 135 2135 0 2
1, 2=-dibromobutane 5.5 8.7 6.5 12.1 el 7.8 | 100 100
2 ethyl hexyl bromide 206 2106 >106 2106 >206 >106 0 0
n~ociyl bromide 12.5 2.4 2113 2113 2113 >113 100 2
n=nonyl bromide 2110 >110 2110 >110 2110 210 37 0
r~decyl bromide 2162 2109 2109 >109 2109 >109 1 9
n=tetradecyl bromlde >97 297 297 V297 >97 >97 0 0
cetyl bromids 296 >96 396 >96 >9% >96 4, 3
Chlorides-
Ethylsno chlorhydrin 27 2100 8.3 15 7.2 11,5 | 100 100
Propylene chlorhydrin 58 >100 6.5 10 5.2 89| 91 100
Mathyl benzyl chloride 9 27 - - 17 43 100 100
Bromochloridegw
Bromodichloro methens >201 201 2201 »201 >201 >201 17 38
Dibremochloro mothane >240 2240 2240 2240 2240 2240 34 39
l=broms-3=chloro butane 17,5 29 16,5 25.5 12,5 18.5| 100 100
Tetramsthylens chlorobromide »230 3230  [>230 >230 170 }»230 4 YA
Iodides~ '
n=propyl iocdide 2,0 5.5 26 42 19.5 35 100 100
n=-butyl iodide Lhodb) <4olh| 19.3 68 1T | 22 160 100
isobutyl lodide 6.4 | 16 29 95 16 45 | 100 100
n-amyl icdide <3.88] <3.88| 10.7 | 63.0 93| 20.,2| 100 |. 100
iscamyl iodide 751 1 175 4 .51 31 100 100
n-decyl lodide K128 <4128 K128 <128 <128 <128 3 2




-R80
Table 20 (cont'd)

Mortalities(%)at highest

) Larvae dosage tested (0.1025

Exemined afters mls, per L., approx. 3/4

Materials 2J, Hours %8 Hours gal, per 1000 cu, £t.)
LD=-50 | 1D=94 | LD=-50 | LD=05 | LD-=50 | LD=95 Larvae
Mg /L | Mg /L | Ma./L | Me./L | Mg./L | ¥g./L |Esegs |After 48 Hrs.
Fluorideg- .

Cyclohexyl fluoride >89 >89 >89 >89 >89 >89 9 0
Benzotrifluoride ’122 222 122 X122 122 22 8 0
bis-(trifluoroc methyl) bonzens 1132 332 [)132 2132 | >132 | »132 0 0
l=fiucreo=-1,2,2~trichloro ethane g0 220 110 165 - - 83 -
1,1-~difluoro-2,2=dichlorc ethane 2143 3143 2143 143 >143 43 0 2
1,1-d1fluoro~2, 3=-dichloro~2-propens 110 >183 >183 2183 >183 ’18 73 12
p=-chlorobenzotrifluoride >128 2128 >128 >128 >128 [ rl28 50 15
o-chlorobsazotrifluorids 2132 >132 7132 >132 232 >132 7 2
m-chlorobenzotrifluoride >132 »132 132 »132 2132 2132 10 43
menitrobensotrifluorids >137 137 2137 137 >137 >137 3 0
n-aminobenzotrifluorids 124 2124 2124 >124, 2124 124 10 0
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(B) Tests with ethylene dibromide. (Balock, Hinman, and Kozuma)

1, Egg developmsnt in D. dorsslis, D. ¢ bltae, and C. capitats
and its relationship to fumigetion with ethylene dibromide.

In the last quarterly report {April~June 1951, pp. 814-817) tests con-
ducted with naked eggs and larvae of D. dorsalis, D. cucurbitas, and
C. capitats showed that the susceptibility to ethylene dibromide was in
the following order: 1 - urbitas, 2 - dorsalisg, and 3 - capitata., This
was true of both eggs and larvae although the data on eggs of gucorbitae were
very meager. 7The tests previously reported were conducted int the S5-gallon
tins used for fumigant screening studies held at room temperatures which
varied from 75 to 81° F,

The present series of tests was conducied flrst to complsete the informs-
tion on 2ggs of gucurbitase end also since eggs of C. capitata hed shovn a
great increase in resistance to EDB in the latter stages of embryonic develop-
ment it was decided to determine whether resistance to EDB varied in the sams
manner with the other two species. I% was previously reported by Dr. Lindgren
and the writer that the effect of EDB on young and old eggs of D. dorsglis
was the sams. (Quarterly Report Apr.~June 1950, p.48)

Method of testing was similar to that previougly reported except that
temperaturs during fumigetion was kept at 70° F. by holding the fumigation
tins in the temperature-controlled fumigating chamber. To obtain direct com=
parisons, young and old eggs of all 3 specles were exposed in the same con-
taindr, ycung eggs 3-1/2 to 7 hours old in one petri dish and older eggs in
another. Fifty to 100 eggs of sach esge and species were fumigated at one tims,
To obtain older sggs in approximately the same stage of embryonic development
(approximately 80-90%), cucurbitas were held up to 23 1/2 hours efter oviposi-
tion, dorsalis 28 1/2, and capitata around 50 hours. This was based onm first
obgerved hatch at tempsratures then prevailing which was approximately 24 hours
for cucurbitase, 32 hours for dorsalig, and 54 hours for cgpitata. Technical
EDB (Dow Chemical) diluted with CCl; (C.P. Dow) to make a 2 per cent solution
of EDB by volums was used in these studies. Dosages per tin (19.6 liters)
ranged from .05 ml. to 0.7 ml. which were squlvalent to 0,11 to 1.%6 mg. per
liter of tschnleal EDB, and were applied by means of a micro~burstte graduated
to 0.05 ml,

The results presented in teble 21 and figure 9 reveal some very interest-
ing information. The order of susceptibility of the three gpecies is the same
as that previously reported, with cucurbitse the most susceptibls followed by
dorsalis and caplitata. This is trus only of eggs nearing completion of
embryonic development. During the early portion of development dorgalig eges
are more resistant than capitata, but whereas resistance increases cnly slightly
with embryonic development with dorgalis (ILD=50 = .72 mg./L. for young eggs
and .92 mg./L. for old eggs), amounts of EDB required for capitata eggs
increased from 0.42 mg./L. for young eggs to 1.7 mg. for egas nearing complete
development. No values are available for LD-95 for the older eggs of either
dorsalls or capltata because of a lovelling off of mortality at the higher
dosages ussed. This levelling off bscomes apparent at around a dosage of .56
ng. /L and might be atbributed to the depressing effect of @014 used as a
diluent which at this point is sguivalent %o 55.8 mg./L. Reduction in toxicity
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Table 21.~=Comparative effect of ethylene dibromide on naked eggs of D. dorsalis, D. gucurbitse, and 8. cgpitata
in varying stages of development. '

iﬁ . Par cent Dosage and Fer Cent Mortality j-
0. of| Age |devel A : (mg. /L ) , .
Species | eggs | Hours | mem 8,11 [0.22 | 0.33 ] 0:45]0.56 | 0,671 0.78] 0,83 1.00f 1.11| 2,33 1.56

C. capitata | 3,765|3 1/2-7|6.5-13.0| 0 |11.2]25.9|59.1] 57.6 | 89,6 | 97.8 | 99,6/100,0{100,0 160,0 | -

o @ anfow on e o we 2w ed o > @l @ o oW G e W @ o ol e oo @ W R e o) oo W R o W@ B P o B oC @ m @

4,67 230 | 4455 |15.2|12.2] 23| 6.0]12.9|39.2 5.1 61.2{ 4.8 70.1| 919 | -

mwammcdmamanwunmmﬂmwejmmmmmowmqmnwuwubmm-na-ﬁ--a-wmaa

1,000149 1/2~| 92-95 7.5 7.5 2.5 8ol 16.8] 29,1 | 28,4
51 1/2 .

D. dorsalis | 5,595|3 1/ew7| 11-22 | 1.65|2.25| 3.3 | 247|115 44.0| 61.5] 73.4] 90.7] 79.3| 86,3 | -

mmaemomn-uamm»aaousmammnmammmqnawamnnm-cpum-na-—uuw-ﬁ

4,703%52- 6789 5.1 9.6 - 119.9 b7 60,2| 65.0 | 66,2
2

D. cucurbitae 3,129{2 1/2=7| 1029 22.4 | 25.0 | 78.6 | 95,8 [100.0 | 98.2 1100, 0 100.0}100.0{100,0/100.0 | =

nawnemneﬁemﬁw'mmuma-acm-uvvcan-c‘wuw-=lu=t¢|1 @ e G SO e A W WR BB D & wi oo o o

2,446119 1;2-= 7996 33.2 85.2 100,0 100.0| 100,0[100.0 | =
23 1/2 '

1/ Calculated from spproximate meen tims elapsed from egg déposition to first hatch at prevailling tempsraturest
capiteta - 54 hra,,; dorsalis - 32 hre., and cuecurbitas - 24.hrs.
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Figure 9.-=Effect of ethylene dibromide on eggs of C. capitata, D. dor s and D. cucurbitas in various stages

of developmsnt,
(&) G. capitats (B) D. dorsalig (C) D. guourbitse
o —0 eges approzx. 10% developed O (> 088 approx, 15% developed © eggs approx. 20% developed
d-=--4 @ L 50% n G-z 9 " 80% " | r " 90% i}
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of organic compounds mixed CCl;, has besn previously reported by Shepard
and Lindgre: and Jefferso but the effect was not nearly s¢ pronounced,
due perhaps to the greater dilution 49 to 1 in the present studies compared
to 3 to 1. This phenomenon was not observed previously when the tsmperatures
of fumigation were 5 to 11°® highsr (75-81° F.) compared to 70° F. in the
present series. These differsnces in temperature were reflscted in pro-
nounced differences in fumigating effectivensss as can be seen by comparing
the curves obtained at 75-81° F, (Report April-June 1951, p. 816) with those
in figure 9 of this report.

11208 Zl of EDB for ID-50

Spacies 75-81° ¥, 70° Fs
D. dorsalis 0.40 0,92
G. capitata 0. 55 1,70

2. The effect of wrapping and packing material during fumigation
with EDB under 3/4 £ruit load.

In the last quarterly report it was shown that fruit £1y mortality might
ba affected if, before fumigation with EDB, fruits were enclosed in corrugated
paper sleevaes or wrappsd in cibrus tlssue to prevent bruising. Six additional
tests were conducted during the current quarter to get further informatiom
on this point.

The load for all 6 tests was maintainsd constant. Seventy-gix field
boxes were used in each test. The approximate weight of the fruit itself was
around 1600 lbs. Papayas with or without wrapping were alwgys packsd in a
gingle layer, 21 fruits to a box. Vhera it was necessary to supplement the
load with other fruits or vegebtables, these were packed in the boxes lcoosely
to within about 2 inches of the top.

Five of the tests were conducted at 1/2 pound per 1000 cubic feet for 2
hours. In 3 of the tesis the papayas wsre urgppsd in a corrugated paper
sleeve; in ons test the papayas were packed nzked in boxes lined with a single
sheet of newspaper on the bottom and the four sidesy and in the other test
the fruit was fumigated nsked in unlined boxes. A total of Z7 apparently
normal puparie wers rocovered from 4,704 wPepped frults with an estimated. pre«
fumigation population of 47,116 fzult fly eggs and lorves., Only 1 adult
dorgelis emerged from this number. In the experiment where papayas were packed
in paper-lined boxes 20 puperia were recovered from 1,596 fruits containing
approximately 2,896 fruit fly egss end lervaes. One deorgsglis adult was reared
from the recovered puparia. There were no survivorg from 7,969 eggs and larvae
in 1,596 naked fruit in unlined boxes.

From these data it seems quite evident that our present EDB recommsndations
of 1/2 1b./1000 cu. ft. are sdequate only if the fruits are packed locsely in
unlined boxes without the use of wrapping or packing material. Since survival
vhere fruits were wrapped or boxes lined with paper may be due to added
absorptive area and/or interference with gas movement, experiment 162 was
piamed to determine whather a 50% incrsese in time and dosags would offset these
conditions. However, due to an extreme shorbage of papayas as a result of
recent storms 1t was impossiblo to test a full papays loed and it was necessary

1/ Shepard, Barold H. ard David L. ILindgren, 1934. The relative efficiency of
goms fumiganty against the rics wesvil and the confused flour beetle. Jour.
Econ. Ent. 27(4):842-8/5, o Mlerid o os
Jefferson, R, W, 1943. Influence of carbon tetrachloride on the c offi~

4 ’ B3 525525,

clency of certain volatile organic compounds. dJour. Econ. Ent. 3
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to supplement the load with fisld-infested guava and keamani. The fruit fly
populations in the small load of papaya tested were tco light for obtaining
rellable information, but heavy infeststions occurred in both guava and
kamzni and out of a totalfruit fly population of 12,908 there were no
survivors, .

Further work will be reguired to detormine fumigation requirements for
fruits to be treated with packing material.

Datailed data are presented in table 2:;
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Table 22,=<Frult pack and load and its effect on fumigation with EDB at 70° F.

Test Dossage Exposure Kind of No. of Mothod of ph@ng Estimated 2 Per ce
Fo. 1bs. /1000 £t.° Hours fruit fruits and load population Pup.-/ dor, cuc. Par. mort.
157 1/2 2 papaya 1,512 Papayas wrapped individually 19,864 2) o0 0 o 99.99

in corrugated paper slsevs, ' :
- cucumbers 43 1bs. 72 field bowes--21 frults 3,087 0 0 ©0 0 100,00
: par box. 2 fisld boxes ea. , '
gnap beans 27 " of cucumbers & gtring beang 960 0 0 0 0 100,00
naked,
158 1/2 2 papaye 1,596 Botbom & 4 sides of field 2,89 20 1 0o o  w.m
box lined with newspsper 1
gheet thick. Fruit neked in
76 field hoxzes.
159 1/2 2 papaya 1,596 Fruit naked in 76 field 7,969 0 0O © O  100.00
boxes--~21 Truits eech,
160 1/2 2 papeya 1,596 Fruit wrapped irdividually 45919 1Y 1 o 1% 9.7
in corrugated paper slseves .
& placed in 76 field boxes
with 21 fruits each.
161 1/2 2 papaya 1,596 Same as 160 22,333 10(21)5/ 0 0 0 99,96
162 3/4 3 papaya 147 Papeya wrapped in corrugated 23 0 0 0 0 100.00
papsr asleeves & placed in 7
guava 702 1bs. field boxes, 21 frults ea. 3,688 0 0 0 0 100,00

30 boxss of kamani, nakedws
kamani 540 1bs, 18 1bs. per box. 39 boxes
guavag, naked--18 lbs. per .
box. °

Treated totals 8,043 . 74,5936
papaya :
1312 lbs
mise,
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Data for Controls
Test Dosags Exposure Kind of Ro. of Mathod of packing Estimated Per cent
No. 1bs,/1000 ft.° hours  fruit fruits and loadin, population Pup.,g/ dor, cuc. Par, hatch
157  controls papsya 210 2,75 2,75 1195 72 262 46,9
cucumber 20 1bs. 1,436 1,436 816 0 56,8
° snap beans 13 © 47 258 54,8
158 papays 280 503 508 225 17 104 9.6
159 o 280 1,398 1,398 487 38 i6Y 3.7
160 0 250 863 83 479 6 1Y 5.5
161 n 280 3,918 3,918 2011 7 oY 5.7
162 papays 63 10 10 4 o 45 so.0
‘ guava 150 1bs, 788 788 462 0 39¥  63.6
kemani 160 | 2,732 2,72 1206 0 41 64,7
1/ The load in each expsriment was approximately the sams, epproximately 1,600 1bs, of frudt in 76 fieid boxes, 10

et QRRRR

stacks of 7 boxes and 1 of 6. Stacks were spaced 3/4" apart, and 3/4" between layers separated by means of 3/4 x 3"

boards.

Apparently normal pupae (imperfectly formed pupae in parenthesis).
dor=dorsalis, cuc=cucurbitae, par=parasites

Opius longicaudatug
Opiug cophilug

10 larvae recovered from paper lining of boxes following fumigation. Very lively when recovered; 8 dead in 24 hrs.

and 2 in 48 hrs,

67 live larvas recovered from floor of chamber immediately after fumigation, 60 dead in 48 hrs. s 2 in 72 hrs,
13 live larvae recovered from floor of chamber 24 hrs., after fumigation. A1l dead on
Based on externally normal puparia recovered,

8/20:&.
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Lins Prg%ect I-0-5-5, Invegtigationg of Materials as Dips for Commodity
Treatment.

(INACTIVE)

Line Project I-o-5-6, Application of Rsdiatlon to Commodity Treatments.

(INACTIVE)

Lins Project I-o-5~7, Investigations to Determine Infestation Indices in
Havalian Fruits and Vegetables, (Balock and Kozuma)

Sixty=two lots of frults and vegetsbles were collected and held to
determine degree of fruit fly infestation. This brings the total collections
over the past three years to 353 and a weight of 23,662 pounds, representing
13 kinds of fruits and vegetables, including practically every exportable
commodity subject to fruit fly attack. As well es could bs determined,
the commodlities were exiromely  sound and met with grade A requirements.

A brief sumary of information on infestation indices is shown in table
23, More complete information on currsnb as well as cumilative data are showm
in table 24, There are meny factors which influence frult fly infestation.
Some of them are variety, seagon, location, degres of maturity, and this
information is included whemsver possible.

4s a rule, melon £ly hosts have much higher infzstation indices than
oriental frruit fly hosts. Very little overlapping of species in hosts has
besn recorded. Infestation in frults is almost entirely restricted to dorsalls
and in vegetables to cucurbites., Pincapple with an indéx of 0.00047 lervee
per pound and mature green papaya with an index of 0.009 are among the lowest
recorded dorsalis hosts. Haden mango with ea index of around 8.0 for one-
quarter ripe to ripe frults has the highest index, Bitter melon with an
index of 5.3/ is the most heavily infested melon fly host.




=289

Table 23,=<Sumery of information to date on frult fly infestation indices
in Grade A fruits and vegetsbles.

Degras of Fo. of Ho. of | No, of

Commodity  |matority |collections | poumds | larvee | larvas psr lb.
4, dorsalis hosts

Avocado s pal 1,535 | 117 0,076

Benana (Cavendish) " 3 140 9 0. 064,

Papaya (Solo) " 53 75093 70 0,009
" | 1/4 ripe 34 2,516 55 0,022
w 1/2 ripe 77 1,803 558 0. 309

Mango (Haden) mggeugg 4 11 17 1.55
# 1/4 ripe 4 15 119 7.93
" 1/2 ripe- 5 1n 73 8.55

ripe
Pineapple (SDo0th y 14 ripe 68 45292 2 0, 00047
Wai chi (a tﬁrgg%?a:! ripe 2 16 ) )
B, Molon host

Bell pepper 27 1,116 270 | 0,241

Bitter melon 6 20 11,282 5,34

Cucumber 20 2,193 | 2,873 1,31

Egg plant (round) S 162 0 0

Spap beans 11 328 | 1,148 3.50

Tomsto mgf,em‘eg 20 1,210 | 804 0.72

1/4 ripe 20 $86 | 1,010 1,02

Zucchini squash 4 95 28 0.295
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Table 2f.~Fruit fly infestation in Grade A frults and vegstables.

(Current and Cumilative)

Fruits Larvae
Fruit or Degree of 1951 'lbs., ' per Emerpencel/
vegetable Varisty maturity [Collection|Date | locality | No. , Wi, |Total, 1b, | doricuc gOopJ iR o.iObner
' ' ] }
ivocado r%g%ngm mature green 3  |7/10| watiua | 50| 30| 62! 1 ot ol o o
e n 0 l8f2 | v 401 40| O o '
" u 4 g/ ¢ 80! 50} 461 37 |
Povals-quarter 3 2701 1201 105 10,90 THhoor & 0, 6
Cunpiative 41 1562 135351 117 10,076 | 80, 0! o) o, o
Banana Cavendish " I {7/10|¥avnawili] 3001 60| 0O T | 7
2 |8/2 | Keneche | 140! 30| 9! 6 0! o, 0, ©
3 _18/a1] ™ 150! 50| 0! L ;
TotE L aequarGen K G0 14D 9 15,068 S600 o0 ooy O
Pl ad e z S AT G : iy s {:»: G0y, o O
Bsll pepper 24  |6/29] Kajlua | 140! 50 O Lt ‘
25 |7/10 50, 30| 0, N
26 8!’2 705 25 0 i } | ! 1
{World Beater 27  8/21 40, 30 0 b |
Totalg~guarter & 031 A551 U lo o | !
Taxmbiebive g 50113316 270 10,243 2311631 Gy o 8
Bitter melon 3 |6/21| Kailua | 1607 50| 875 075907 07 O
4 [7/10| Ewa | 100{ 25! O R
5- |7/31] ® 160, 60| 208 | 0123, 0 O
6 lgfon| » 150, 58] 51 o 4 o' o!
Totals~quarber & SP01 19311088 15, 84 g SV G
Gumulatlve & 7201 24011282 15,3 o861y 01 O,
Cucumber 17 {6/21| Keilva | 240' 88} 93 o 551 0, 0!
Marketer 18 |7/10 Waimamalo| 60, 40! O T
" 19 |7/ o 90, 50| 24! o 100 0, O
D?.gggrgreen 20 18/ . 90: X0, L '
T art Z 3807 208 117 G, ;
ot 2 230812763 o875 1050 | ouos8! 81 B!
Egg plant Round type 7 17/10] Buwa 50, 30f O, ) P i
. 8 8/ 2 o 70| 40 0 | 1 : !
- 9 _|8/21 " 30' 40| © ; L 3
Totalsequartey 150" 10| 010 T
Comlatise. 3 29,13 8,8 N
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Table 24 (cont'd)
Fruits Larvae

Fruit or Degree of 1951 Tos. I per I'lna_rgence;/
vogetable Varisty maturity [Collection|Date| locality | Mo. ! Wk, |[Totaly ib. [dor icue 0. pol O; 0, 'Other

L] ‘ l l N ] 1

Hango Faden mature green 1 6/29 |Alea His. 5: 5, 2! ot o : 0 |

~ 2 {7/3 ﬁ 2, 2 2! 0! 0o 0O

3 7/6 " 6, 0, b !

Totals. ' 3 13, 13| w7 11,85 AR

Mango e 1/2 vipe i 6/29 U 7Y 76 39, 0" 6] 0,

2 |73 " 21 43 | 38 0 o o

3 | e 4! 0, ol , v 1

Totelia 5 3%, 35] 319 17,93 P01 6!l o

Mango n 1/2 to ripe 1 6/29 K 3 01 ot X
2 7/3 " g1 9% 71, 0L 0! Q0 O

3 '7/6 " 21 01 L. ;

Pavars Solo mature green 52 6/22! Kailua | 607 63 0! P | :

53 7/13 [Waimenalo | 40! -50] O, P ,

Tobals 2 1%55; 143 570 b i
Curmtative 53 5493,7093| V0 ,0.009 | A 5! 0l 0.4 @

Papaya 1/4. ripe 33 6/ 22| Kailug . 601 69 0 i : ' : ; :
3 7/11 [Waimapalo | 401 45| 9, 6, 0, 0, 1' ©

Tatalin 2 00T 134 9 0,07 ] «E 30
Oéigiza.,.w 2 ., .,1%%.(1'5.'251% 5% | ci g;g 92: ’E’r: g\ | 8
Papays 1/2 rips 26 |6/22| Kallua | 60, 64| 18 %11, 0 01 0

. 27 7/13|[Waimanalo | 40, 38| 0, o !

Totois 2 L2000 102) 18,0.3% | 447, v T
Gummriative — - & — 135013802 | 558 ) 6,309 | 261! 1, 6! 6| 0

[o) raeoon 2371918 C | !

Pinea. pple Cayenne | 1/4 to ripe 63 6/15 Valaius 3,61 61 0] : : ! !

plant crop A 6/15] " 7, 77 o! N B ‘

" 65  |6/28 " 16, 57| o T

ratoon 66 6/28 t 151 531 0, ooy |

n 67  |&/29| fiagneting 16/ 35| o0 Cor,

plant erop 68 8/29 w 17y 60} 0! . :

Totels | 5 7, 33| 010 T
Cumalative 58 1294:4292] 20,0007 1, o 0! o! o
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Table 24 (cont'd)

Fruits Iarvas
A

Fruit o Degree of 1951 (Lb5, | pex &neraencey

vegstabls Variety maturity |Collsction|Date|Ioeality | Mo, Wé. |Totall 1b, |dor|eue ;o,, pe Co0. 10ThOY
: - : ; :
Snap beaus 8 |6/21{ ¥ailus a0 | 01 23! ' !
' 9 7710 w y 20 ’ 01 9, i
Tvaluaiei 10 7/3% {Waimanalo ; R0 ‘ O ; 509 |
- ) ¥ 3 ; *s 2o
i N ve] t , o olizg! 3
Potals & ) &0 LA U |{13 1 !
Sumalalive : ik | 328 7 S !
b
Tomato mAnurS gresn i7 5/ 20 Wedwannde 1 3260 52 ' '
g 1%/iz @ 1501 58 ! '
i) vy iay fi 4 =y . !
e i f S i f
20 21 e , | :
Tenato 1/4 rips 17 16/23 Waimarato 1140 521 1 '

A%
o

[N ]
R
LW RN

18 |v/a2l 0 lz2o) 130
19 |7/31 " 130, 30
2C  1g8/22 B 120, 40

o

o ; e ! =y

Tobals 4 W10 222 a8y
= + -~ e b e l e
Srmnlativae b 02 10072 EO4L

S e mm e e mm b wmm aw cv o meh e cen e me e e e oe S

e wmnf een e e e A e e

= L M T riil i t i Il SUpopy S SNSRI S

)
7} 1
2 N {
Wati chi vipe 1 7‘/’ 2 Aica Hts, 220[ 9 ¢ : '
2 __i7/6 R iz, %0 Py
Totnle 2 4524 3 0 4] i !
Zuecchini squash 3 17/10 sl 2010 : T
2 -y
L 182 120, 30| 9, L !
Totals 2 i 50 a4 [§] ; i i
Somilative 3 Ratl 95 a8 G095 01 19: G o . 0
{

1/ dor=D. dorsalis, cuc=D, cucurbitae, O.p.=0plus persuleatus, 0.0.=0. cophilug.
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Fectors &ffocting the Keening Quality of Jut Flowors, Folieges, Urnamentals, -
Fruits, ond Vogoharios 1N Belahioh G0 CHATANGIne OLSTilizacion RegulToRenes

for Expori. (Ernest Ko Alkemline, EilcliaSe

Ths following is a resane of he stuliss conducted by the Deopartuend
of Flen®t Fhysiology, Univerzity of Hawell fgricuvltural Experdmeni Station,
during the psriod endiag Sepbember 30, 1951 om the tolerance of the various
comodlties 6o treaiments requived for destroying the oriental Lyult fiye
Cartain treatment, storage, and pea:'scmml f ,3.3.)..1‘5 es of Grant No. 5% of the
Indugtrisl Fesesvcl: Advigoney Couwncll, Texritory of Hawsli, were employed
in these studisg.

Quicke-Treons treatment («26° aud «J1% §.)» Litchis sbored for 16 1/2
months in deep freeze wore sbill of merke table guedliy. This experiment had
o be terminated due to mecheniesl failure of the Froczers.

”1:3 “?:E.h: ‘8

Ei,hg'i.ene dibmanide Pmipntlim. Foudls of .t).'é,nn gind Tatcon G O}j)ﬁ!

Fruly Fly sz.,:{,ﬂ”a"cwy u’m be 137, ".*'1%3} "l:a..’a.-:au:ﬂ this geg ab o dogage of
.3/ 4 3be/1,000 cuble foe m* hourg obh 0% ¥, I maht“d and by r,mc.d
Teuits when fivsh & -a:md &b 55" Fa .;.cr' b :Tayxa befuwe atoring ab yoom
temparature vemnined in a marketables condibion fov as long as 13 dags
{tests 50, 5i)e :

»
!:"l';

Benaue -

Ethylene clbrondde fmiga{:iom Du‘-,crent- types of banaras werse
gubjechod to Wis fumgant &b & vate of /2 1 o/2,000 gupic feot fur 2 hours
ab 70% Po  The los cream {fest 23) a,m epple bam‘mg {tesls 32, 33) were
Injured by this Besciwent. The siin surmed browm fLollowsd by . -wi. The
eooking banena (green typs), howsver, tolevated the %amem {teats 30, 31)»
Chiness benema wher frmigated with Huls gu.» @.‘h a dosage of 3/4 1be/3.000
cubie feet for 3 hours of 700 Fo was injuved, the skin twwing brown. (Frulb
Fly laboratory Test 111) {Test 35is

Methyl browmide f’vm- Gion. ctais gap alt
& dosage of 2_ 24 f-uﬂ..,(} *u cubic ? ; WA SO Mly
iajuved {boed ;u.la oy zs;rfmmcgb (u”-:x dday ho thege of ethylene diw
bronids . :

[rg'ﬂ.-*xv: '3

Ethylens ‘r;‘?.:rx:z::);f,f.‘?.e Samdpation. Threa sumer seedling war ”lcm.!.-aa ol
avocados toleratel fumiga Lluﬂs. \;J.ém this ges ab a dosage of /2 1be/31.000
cublc feot for 2 hcwwg &b T0° T. bbosts 55, 36, :5'?,, 34} e Anotmr SISy
Soediing vavisiy o T subjected to thls furigant ab e vate of 3/4 1b./1,000
gubic fesgt fop 3 ho wm ah 7% ¥, befuirs gterage ab sindabted shinping
condivions (Fruis by Laboratory tesh 118}  Aithough tlhe treated frulis
ripened about 1 day esrilsr Then ths \mn‘l.m.?.‘s, ﬁhey vere normsl in other
respectse (besh 39)




7’;?.9“{:"’6‘

String Bean (flat typs)

Ethylene dibromide fumigation. Rucept for slightly reduced aroma,
sitring beans subjecied to this gae ab a2 dosega of 3/4 1b./1,000 cubic feet for
3 bours at 70° F. wevre normal andremaiaed in o marketsble condition just as
long as the contwrols at 55° F» (Frunit Fly Lsborabory test 112) {test 17)-

Gucwnbez

Ethyiene dibromlie funigation. Cucwmbers expoged to this ges at the
rate of 3/4 1be/1,000 cubic feet for 3 houxs ab 70° F. and then stoxed
continuously at 557 Fo wors no differeont from the conirols (Fruls Fiy Laboratory
test 110) (test 39)- :

Bell Panpey

: Ethylens dibromide fumigation. B2ll peppers tireabted with this gas ab
the rate of 3/4 1bo/1,000 cubic feet for 2 hours at 70° Fo and them sioved

conbinuously a% 55° F. bocams pitted mad developed rot areas (Fruit Fly
Laboratory test 109) (test 37).

Ztalian Sqnech

Ethylene dibronlde fusigebion. Thalian squash fumigated with thle ges
at the vate of 374 10./1.000 cublc feat for 3 bours st T0° F. and then stored
a(:& 559 FS were no different fron the contwels (Frult Fiy Leboratory test 135)

teS'i'a 30) .

Ygngo

Bthyiene dibronide fuzisotion. Haden mangoss subjected to elthyliene
dibromlde at a dosege of 1 1h./3.0C0 cabic fest for 8 hours ab 90° F's and
then shored at 55 . for & daye befors holding at room tempsrature for
ripening failed to color nommaliy (test IX). Gresn aveas on the skin of
the trorted frutlits burped unsightly green instsed of turning yellow. Internally,
however, they wove wips and normale

Patoyn

Bthylene dibronide funigation. Wiovess 174 rips papayes were not injured
by expogure o Ghis gas at a dosage of ,3_[{@ 1bs/1,000 cubic feet for 3 hours

-

ab_70° F. (Feuilt Fiy laboratory teet 114} (tsst 95), mature green fruils
were severely scalded by this treatment (Fruit Fly Laboratory test 113)
(test 96}« The vipmaing awd coloring mroceasss were somswhat delayed by
the treatmentie Internally, howsver, the treated fruiis were novmale
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Zomto

Bthylene dlbromide fumigation. Tomaloes fumigated with this gas ab
a dosage of 1/2 1be/1,000 cubic feet for 2 hours at 60° F. and handled
%uder Zgii;rulated shipping conditions became scalded and water-logged-.
teat ® . v

Methyl bromide funigation. Exceplt for delayed ripesning, tomatoes
treated with this gas at a dosage of 2 3/4 1bo/1,000 cublc fest for 4
and 6 hours at 60° F. and for 4 hours at 70° F. were not affected adverse-
ly (tests 48, 49, 50). In ome Gest (tesd 49), the delay in ripning was
epproximately 3 days. Ia another test (test 50) after 6 days of storage
at 55° I, there were 4.6 timss more fully vipe fruits in the control
than in the treated lot. Some fu byphae vhich appsared on the gtem
end did not extend imbo the fruit (teat 49).
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Shipment Repors (IsReh<Co Project 3, RMA 95-2)

These test shipments werc plamned eénd executed by Kenneth I. Hanson,
Market Geonomist of the Agriculbtural Extension Service asgigned to I.ReAcCe
Project 3ax (RMA 95-2), in cooperation with Dr. Kobe Shoji, Assistent Flant
Fayalologlst of the Hawaii Agriculitural Dxperiment Station assigned t0 IoReA«Ce
Project 5%. Papayas were shipped from Hilo (Hawaii) and Honolulm; and pine-
apples and cucumbers from Honolulu. OClarvence Iyman, county agent of the
Agricultural Extension Service, asslsted with the shipment of papayas from
Hilo. Dick Sumida of the Agriculituwral Extension Serxvices assisted wlth the
prepavation of the shiyment from Konolulu. The cooperation of the Matson
Navigation Company, Czlavo Growers of Czlifornis, and the ssveral shippers
in the Tervitory and rsceivers on the West Coast iz gyriefnlly acknowledged.

SHIDMINT REFORT

PAPAYAS

Hilo %o San Francisco, Hawslianr Pilo%, Sopd. 18

Thirtesn cartons of papayas were treated with ethylene dibromids gas
and packed at the H.S.KeKe. plant in Hilo by Dr. Kobe Shoji and the writer
on September 15. They were chipped %o Sen Franciseo on September 18 aboard
the Hawvaiisn Pilot ab & tempevature of 45° F= Frult was picked on Septembsr
12 and 13 from two locations on Hawaii--S boxes from Farm No. 1, and 8 from
Farm No. 2.

First inspection on arrival in San Francisco was made on September 28
and agein on October 2. The shiprent wos held im San Francisco at cpproxi-
mately 65° F» for 5 days. Fruit frowm Faym Ho. 1 showed 7 per cent enthracnose
decay on September 28 end 35 per cen® on Octobsr 2. Stem-end decay was severs—-
30 per cent on Septomber 28 and 35 per cont on October 2. Fruit from Farm
Noe 2 showed 23 pewx cznb anthracncse decsy on Sepbember 28 and 73 per cent
on Uctober Z. The ares of infecticn was small on mewvy of the fruit at first
inspection but the enlire gurface was infectsd in some of the caritons by the
gecond inspoction. Stemeend decay wasz 22 psvr cent on September 28 and 44
per cen® on October 2. It should ba noted thab the £irst inspection was made
17 days from picking, wileh is portially regponsible for the high percentage
of dscaye

Hilo to Sam Franeisco, Howallan Wholesalor, Sept. 23

Twenty-tyo carions of papayas were urcaled with ethylenme dibromide gas
at the N.5:K:Ko treating plast in Hilo on September 21 and shipped on the
Hawalian Wholesaler on Sepieaber 23. The fruit was pleked from two locations
on Hawaeli-=9 cartons fyom Farm No. 1 and 13 from Farm Noes 2e

Upon arrivel in Sen Franciseo on Ceiobsr 1, the papayes were taken to
the Calavo, Inc. warehcuge whers they wers inspocted on October 2 and 5 by
the writer.
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The fruit was shipped at 47° F's On Septembver 25, 2 days afiter loadiug
the averags temperature inside the carions was 51° F. and on the 26th it
averaged 48° F» The tempsrature remeined bebtusen 47° and 48° F. for the
duration of the trip. Storage roon tempsrature in San Francisco was between
63° and 65° P,

Ins ion of fruit Zrom Farm No. 3 on October 2 showed 7 per cent
anthracnose infection on the surface of the fruit. On October 5 the infection
had increased to 10 per cont of the fruit. Stom-end deeay was not evident
on Octobar 2, howevsr, inspection 3 dzys later showed 10 out of 56 fruit,
or 18 per cent, decay.

Ingpoction of £rult from Farm No. 2 on Octobsr 2 showed 10 pér cent an-
thracnose infectlion which had increased to 23 psr cenb on October 5. Stem-and
decay was not serious—<l per cent on Octobor 2 and 6 per cent on Ociober 5.

Honolulu to San Franciseco, Hawsiien Wholesaler, Sept. 25

Seven cartons of papiyas were cbtainsd from the Oaku Farmers, Lid. in
Honolulu on September 24 and treated with etlylene dibromide in the T«ReAsGe
laboratory at the Univarsity of Hawaii. They were shippsd on Septembsr 25 at
a tehperature of 47° F. Imspecticn im San Francisco on October 2 showed 3
por cent anthracnose dzcey which had not increased upon inspection 3 days
later. Stem-ond dscay was ncted in 1 1/2 per cent of the fruit on October 2.
This had inereased to 10 per cent 3 days labers

Coloring during transit wes siouw. Only 40 per cent of the fruii packed
at the one-fourth-ripe stage turned one-kalf rips and 32 per cent of the fruit
packed one=-half ripe twrnad thres-fourths vipe to ripee .

PINEAPPLES

Two wirebound crates and thres cartons of plnesapples were treated with
othylene dibromide and packed in the luR«ReC. laboratory on September 24.
The frult was shipped cn September 25 at a temperature of 47° Fo

In wirebound crate No. 1 {12 cound, paclhed three layers of four pineapples
each), the pineapples wore wra ped with corrugited cardboard. Soms side
bruising was noted on the four pinsapples on ithe bobtiom layer and on one
pineapple of the top laysre. HNo brnlses vere evident in the center layere

In wirebound crats Lo. 2 (8 couni) racked wibthout corrugated wraps, side
bruises were noted on thrae of ths £rmiit in the bottom laysr and on two of
tbe fruit in the top layer~. There wus no noblceabls difference in the amount
of bruising between the tmo crates. lowever, the result is not conclusive as
crate No. 1 was tightly racked and cumate No. 2 was note

The pineapples in certon lo. 1, {5 count) pecked with corrugated card-
board wraps, showed no bruising. The pireapples in carton Nos 2, {5 count)
packed withoub corrugatsd wraps., shoucd bruising of three pinespples on the
bottom layer. In carton Ne. 3 {large size carton, & count) where the pinsapples
wers tightly packed with corrugated cardkoard wraps, thrse out of the eight
wore bruissd slightly. '



From these preliminary results it would seem that the use of filler
material of some kind in ths corrugatel boxes now in use ls necesgary to pre-
vent bruising with or without the use of corrugated wrapss

CUCUNMBERS

- Ome lug box of cucumbors was treated with ethylene dibzomide and packed
at the I.R.A.Co laboratory on Sepitember 24. It was shippsd at & temperature
of 45° F. on the Hawaiian Vholesalsr on September 25. The temperature inside
the boxes reached 48° F. 28 hours after loading and remained steady throughe-
out the voyage. The shipment arrived in San Franeisco in marketable condition
and. shoved only slight yollowing. The lug rack is ascceptable on the mainland
market.

SWAMP CABBAGE (Un Choi)

Observations were mado on frangit temperaturews and arvival condition
of a commercial shipment of 10 boxes of swamp cabbege (mm choi), made by George
Tanabe of Waislua, Oahu, The cabhage was pecked in orange crates lined with
paper and had been shipued ab a temperature of 47° F. The average temperatures
ingide the crates during the trip wsre as Loilous:

Temperature , Degrees

Date Bezrecs Fabrophedl Daio ~Sghrenhalt
Septa 25 8 Dolls 66."7 Sopte 27 8 admo 293
26 8 gome 5—[;.07 27 8 Polle 4.709
26 8 pano 5102 28 8 geme 478

28 8 Pellte 474

The receiver reporied the quallty as good on ingpsclion after errival
in San Francisco. He roporizd that quellly varied a great deal with sach
shipment. This type of wegeteble has to bs sold lmmodiately upon arrivale
There is usvally some loss dee to dyying of the ouber leavses.

MARKGT INFORMATION O PAPAYA AWD PINGAPPIE SEITMENTS

The San Francisco and Los Argelas mavkets axe, at the present time, ab-
sorbing all the papayes and pineapples now being shippeds However, there is
soms logs of papayas dus o decay both at the vholssale and relail lsvels.

Pa s Anthracnose aad sherecnd decay eppear on somo of the fruit bew-
fore the retailer gels the fruit. Some of the fruit is repacked by the whole-
salar. Many of the contaiasrs are opered by the buyer at the wholesale
market. If decayed fruit is found 1% fg veplaeed bafors dellvery is mede.

The retailer doss not often accegh frult that has glarted to decay,
particularly at the present high prices. Ths replacement of unselable fruit,
often called shrinkage, must be talen intc conglderation Ly the shipper as
he is the one who pays for it. Often about 20 per cent of the frult ina
shipment cannot be sold because of bruising and decay. The retailer soon
tires of handling e product with which he encouniers e great deal of trouble
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even 1f he is roimbuzsed for ths losses due %o decay. He often feels that
customer satisfaction is more important and doss not want to bandle a com-
modity that does not have a reasorable shelf life.

Wost coast deslers strees the importance of some form of advertlising
and desler service by the papeya industry bsfore any substantial volume
can be sold. At the pressnt time no work of this kind is being carried on
as shipments from Hawaii have been very light due %o the severs sborm in
March, 1951. Some work alomg these lines is expacted to be carried on by
the industry at the retail level when shipments reach a substantisl volumeo

Pingappleg: Pinmeapples ave presontly selling well in Los Angeles and
San Francisco. »umigation of pinespple by eihylens dibromide gas and by
vapor hwat appsars to be definiiey bstier than fumigation by the methyl
bromids method. Losses to whwlesalers and retailers have been reduced.
The crown of the pineapple rouains green for a longer period of time and
the fruit is move Malive® than formerly. Howsver, the quality of the fruil
varies greatly. The dealers sey that there is too great a quality variation
in tho shipments. A& wiform gquellly with all shipments is necessary to build
up a market for fresh pinespples on the coasbte

(signed) Kenueth I. Hanson
Market Economisd
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A Study of the Influsnce of Sterilization Treatmsnts for the Oriental Fruit
on_the slolo Hand and Marketsability of Frssh I'ruits, Vegetables,

and Cut Flowers, (L. L, Claypool, H. M. Vines) University of California

SECTION A. DECIDUOUS FRUITS
Gensral Summary of Commodity Treatments with Daciduous Fruits

During the quarter ending September 30, 1951 tolerance tests were made
on apples, apricots, strawbsrries, figs, grapes, nectarines, peaches, pears,
and plums, The following fumigants in addition to vapor heat wers used on
part or all of these fruits:

Ethylene Chlorobromide Mathy). Iecdids
Ethylens Dibromide Propylene Bromide
Mothyl Bromide Trimethylene Bromide

Propylene bromide and trimethylens bromide had not given promising
results in previous trials, but it seemsd desirable to continue their use to
cover additional fruit species. Trimethylene bromide resulted in serious
off=flavors to most frults even at a dossege of 1 pound for 2 hours, In
many cases this off-flavor disappearsd with time, bubl usually too lats to
make the fruit a marketsble product. TFurthermore, the aroma and flsvor
characteristic to the variety ususlly failed to develop in treated fruits,
Propylens bromide was less injurious but did affect flavor and aroma,
Usually the treated fruits returnsd to normel flavor by the end of ths
transit period, but since the flavor effects are more proncunced than with
ethylens chlorobromide or ethylene dibromide and its insecticidal 7value is
ruch less, 1t seems highly improbeble that it could f£it into a quarantine
progran for fresh deciduous frults,

Methyl iodide has not been tested as extensively as ethylene chloro-
bromide, ethylene dibromide or methyl bromide bscause of its expense and
corrosive action to metals, A&t 2 pounds, 4 hours it was usunlly injurious
as indicated by surface or flesh browning, but at 2 pounds, 2 hours frults
vere usually tolerant to it. It seems likely that at lower dosages it could
be used with little risk. This information cam be developed nexi season if
entomological studies warrant it.

Fruit species have seemsd more tolerant to methyl bromide durlng the
1951 fruit season than in any previous fruit seasen. Even gt dosages of
2 pounds for 4 hours very little impairment to flavor was recorded. These
results would indicate possible differences in tolerance of fruits to methyl
bromide from year to year. However, gince a considerable margin of safety
is essential for a commercial fumigant, it is believed that methyl bromide
may be classed as hazardous when used st dosages ag high as 2 pounds; 4 hours,

Ethylene chlorobromide seems o have 1ittls or no physioclogical effect
on deciduous fruit species when used at dosages of 2 pounds for 2 hours or
less. -~ At 2 pounds, 4 hours injury was vory infrequent. The tolerance
of fruits to this fumigant seems evan better than to sthylene dibromids.
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A more complete evaluastion of the lnsscticidal propertiss of ethylens chloro~
bromids would seem to be indicated om the basis of 1ts relatively non-
injurious effect on deciducus fruits.

Ethylene dibromide has continued to give excellent results in all frult
treatmonts and seems to be non~toxic even .at concentrations of 2 pounds,
2 hours. The msjor problem with ethylene dibromide, so far as the fruily is
concerned, is the objectionsble flavor tempurarily resulting from the treat-
ment, This has not beon serious at the dosage of 1/2 pound, 2 hours snd has
alvweys besn dissipsted during the similated tremsit periocd. Whether the
fumigant will disappear from a largs bulk of confinsd fruit such as would be
the case in car-lot shipments to eastern markets is not knowm ab this time.
It would seem that such a shipment should beo made to determine this point.
Until that can be dome it will be impossible to state with assurance that
othylens dibromide is a completely satisfactory fumigant.

Vapor heat has continued to give complstely uvnfavorable resulis.
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ETHYLENE CHLOROBROMIDE

From the results of previous experimsnts the dosages were increased in
an effort to obtain a tolerance limit. The selected dosages of 1#, 2 hrs.,
2#, 2 brs, and 3, 4 hrs. were used, ‘

All fruit was harvested at commercial shipping maturity unless other-
wise specified and tests were conducted as soom after harvest as practicable,
usually after one day during which time the fruit was brought to treatment
temperature. The tesis were conducted in e 252 cublc foot chamber, previcusly
described, with the fumigant belng stomized into the chamber at a temperature
of 70° F,

After treatment the fruit was stored at 41° F. to . @imlate transit
conditions for the time specified im the following chart. The fruit was
then moved to 68° F. for ripening arnd kept there for observation through its
marketable perioed,

A discugsion of the effect of treatment to the different species and
verietios appears below., The appearance of the frull was considered normal
unlegs otherwise sgpecified,

s% TREATMENT '
Y. TOCALITY FRE o587 EFFECTS OF TREATMENT '
D . ) .
Gravenstein Sebastopol 14 104 ¥, 2 hrs. ~ No effect to flavor
Harvested @68° - @4le or Bppearancs.

8651, 2#, 2 hrs, - Ho effect to flavor
s : ‘ C . BY gppearance: "

28, 4 s, - No-effect to flavor

' Or appserance..

Gravenstein Sebastopol 2d 10d  1#;, 2 hes, - No effect to flavor
~ Harvested @68 @ Lie o eppearance.
8=21~51. 28, 2 heg, - Slight off=flavor the
_ day after treatment which
disappeared within 6 days,
2fs 4 hvs. = Serious off=-flavor
after one day which disappearad
within 10 days after treatment.

APRICOTS : : _
- T4lton Brentwood 14 1048 1# 2 hrs. « No effect to flavor
@ 68° @ 41° or appearance when checked 2
deys after treatment and
thereafter.
2#, 2 hrs. - No effect to flavor or
‘ eppearance when checked 2 days
after treatment and thereafter.
Steawberry  San Joss 14 24d 1#, 2 hrs, -~ No effect to flavor

@ L5° @ 41° O appesrancs,
28, 2 hra, - Yo effect to flavor
| or appsarance.
2#, 4 hra. = Off-flevor that did not
. . return to normal during a 4-day
observation pericd,
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Ethylene Chlorobromide, Cont'd

SPECIES TREATMEST
VARIETY LOCALITY FRE____ FOST
E E%awi barry  San Jose 14 24 A
@ 45° @ 41°
2#,
2%,
Black Mission Vinters 14 34 If,
3 68° @ Al1°
2F,
245
Kadota Merced 14 3a 14,
@ 68° @ Al°
2# 3
2
GRAFES
Red Malaga  Davis 34 54 1
Harvasted @ 4l° @ 4l°
BRfm51,
25
2%,
Red Malaga  Davis 2d 54 1f,
Harvested @ &8° @ A1°
8-~29=51,
21

2 hrg, = No effect to flavor
Or appearance.

2 hrs. « No effect tvo flavor
Or appearance,

4 hrg, = Off-flavor that did
not return to normal during a
4~3ay obgervation period,

2 hrg.=—= No effoct to flavor
or &ppsearancs

2 hrg, = 0ff<{lavor that
roturned to normal within 2
days after treatment.

4 hrg. -~ Seriocus off-flavor
that returned to normel within

5 days

2 hrs, - No effect ‘o flavor
Or appoarance.

2 hrs, = Ho effect to flavor
or aprearancs.

4 hrs. = Off-flavor that
raturned to normel within 5
days after treatment.

2 hrs, = Slight off-flavor after
2 days that disappeared within
4 days after treoatmant.

2 hrs., - Moderate off-flavor
aftor 2 days that diseppeared
within 4 days after treatmont.

4 hre, - Strong off=flavor that
disappeared within 7 deys after
treatment,

2 hys, - FHo effect to flavor or
appearance whea observed 5 deys
afber treatment or thersaftber.
2 hrs, - Wo effact to flavor or
appearance when observed 5 days
after treatment or thersaftor.




Ethylens Chlorobromide, ccnt'd

EFFECTS OF TREATMENT

SPECIES TREATHENT
VARIETY LOCALITY, PRE ___ POST
Ribier Davis Hone 54

@ 41¢
Thormpson Imperial 6d 34
Ssedless Valley @ A5° @ 4l1°
Harvested
7=20=51,
Thompson Fresno 3d 5d
Seedless Harvegted @ 45° 3 41°
| 8-10-51.
Thompson Davis 2d 5d
Seedless Harvested @ 41° 3 4l°
G=5<51,
Tokay Iodl - lad 54
@ 68° g 41°
White Malaga Davis Hone 5d
@ A1°

1#,
2%,

2%,

s
#,
1#,
2F,

2y

i#,
24,
24ty

1%,

27,

2 hrs, - No effect to flavor or
appearance.

2 hra, -« Slight off-flavor after
3 days that disappeared within
7 days after treatment.

4 hrs. - Strong off-{lavor after
3 days which disappeared within
7 days after treatmsnt.

2 hrs. = No effect to flavor or
appoarance 4 deys after treatment
or thereafter.

2 hrs, - Ko effect to flavor or
appearance 4 days after treatment
or thereafter, '

2 hra., = No effect to flavor or
sppearance 2 days after treatment.
2 hrs. - Slight off-flavor after
2 days vhich disappeared witlidn

7 days after treatment.

4 hrs, - Strong off-flavor after
2 days which disappeared within

7 days after treatment,

2 hrs., = No effect to flavor or
appearance 4 days after treatment.
2 hrg, = No effect to flawvor or
appearance 4 days after treatment.
4 hrs, « 0ff-flavor /, days after-
treatmsnt,vhich disappeared within
6 days.

2 hrs, = Slight off=flavor after
2 days that returnsd to normal
within 5 days after treatment,

2 hrs, = Moderate off-flavor after
2 days that returnsd to normal
within 5 days after treatmsnt,

4, hrs. = Strong off-flavor after

2 days that returned to normal
within 5 days after treatment.

2 hrg. - No offect to flavor or
appoarvance 3 days after treatment.
2 hra. « Off-flavor after 3 dgys
that returned to normal within 7
days after treatment.

4, hrs, - Off-flavor after 3 deys

that returned to normal within 9
deys after treatment.




Ethylene Chlorobromids, cont'd

EFFECTS OF TREATMENT

SFECIES
VARIETY LOCALITY
NEC
" Dargonville Winters
Gover Winters
Quetts Stockton
Stanvick Winters
Tioga Wintera
PEACHES
Elberta Winters
Pay Elberta Winters
Harvestsd
T=Rl=51.

TREATMENT
FRE __ POST
14 104
@ 68 @ 41°
14 104
@ 68° @ 41°
14 104
@ 682 @ A1°
14 104
@ 68° @ 41°
14 31304
@ 680 @ A1°
14d 5d
@ 68° @ 41°
14 5a
@ 68° @ A1°

1#,
2%,

1#,
24,

14,

2f,

1,
2F,

2,

1,
24,

2,

1#,

-,

14,

2#5.

2 hrs, -~ Ho effect to flavor or
appesarance 8 days after treatment,

2 hrs, = No effect o flavor or -
appearance 8 days after treatment.

2 hrs, « No effect to flavor or
appearance 3 days after treatment.
2 hrs, - No effect to flavor or
appearance 3 days after trsgtment.

2 hrs, = No effect to flavor or
appsarsnce 6 days after treatment
and thereafter.

2 hrs, = No effect to flavor or
appearance 6 days after treatment
and thereafter.

2 hra. - No effect to flavor or
appsarance 5 days after treatment
ard thereafter,

2 hra. - No sffect to flavor or
appearance 5 days after treatment
and thereafter,

4 hrs, - Bo effsct to flavor or
appearance 5 days after treatment
snd thereafter,

2 hra. -~ No effect to flavor or
eppearance 5 days after treatment
and thereaftier.

2 hra, - No effect to flavor or
appearance 5 days after treatment .
and thereaf'ter.

4 hra. -~ No effect to flavor or
epposrance 5 days after treatment
and thereafter.

2 hrs., = No offect to flavor or
appearance & days after treatmsnt.
2 hrg, - Wo effect to flavor or
appearance 6 days after treatment.

2 hrg. ~ Ho effeet to flavor or
appearance 5 days after treatment,
2 hrg. = No effect to flavor or
appearance 5 days after treatment.



Ethylene Chlorobromide, cont'd

SPECIES TREATMERT
VARIETY _LOCALITY PRE___FOST EFFECTS OF TREATMENT
Fay Elberta Davis ~ Bone 104 1#, 2 brs. - No effect to flavor or
Harvested @ 41° appearance 8 days after treatment
7=30-51. and thereafter.
2#, 2 hrs, = No effect to flavor or
appearance 8 days af'ter treatment
and thereafter.

Hale Haven  Winters 24 104 1#, 2hrs, - Fo effect to flavor or
@ 68° @ 41° eppearance 2 days after treatment
or thereafter,
2#, 2 "rs. - Slight foreign flavor
ne siced 2 days after treatment
w deh disappsared within 8 days
after treatment,

J, H. Hale  Winters 14 54 1f, 2 hre. - No effect to flavor or
Q 68° g 41° appsarance,
2#, 2 hrs. - Slight off-flavor (bitter)
that returned to normal within 5
days after treatment,

July Elberta Winters 14 104 1#, 2 hrg, - No effect to flavor or
@ 68° @ 4le appaarance 3 deys after treatmsnt
or thereafter. :
2#, 2 hrs. - No effect to flavor or
eppearance 3 days after trsatment
or thereafter.

Palora Davis Nome 5ad& 1#, 2 hrs, - No effect to flavor or
@ 4le appearance 4 days after troatment
or thereafter. _

2#, 2 hrs, - Ro effect to flavor or
appearance 4 days after treatment
or thereafter.

2#, 4 hrs. - Slight off=flavor that
did not return %o normal during
the observation pericd of 8 days.

Rio Oso Gem Winters 14 54 1#, 2 hrs, ~ No effect to flavor or
368° @41 appearance after 6 dsys or there-
aftter although ripening seemed to
be slightly delayed.
2#, 2 hre, - No effect to flavor or
appearance after 6 days or there-
after although ripsning seemed to

be slightly delayed,

Sunbsam Winters 14 34 1#, 2 hrs, = No effect to flavor or
A 680 @410 appearance after 2 days or
theoreafter.
2#, 2 arg. - Very slight off-flavor
after 2 days that returnsd to normal
within 6 days after treatment.




Ethylene Chlorobromide, cont'd

SPECIES

VARIETY IOCALITY

Bartlett

Bartlett

Bartlett

Bartlett

Bosce

Comice

TREATMENT

FRE

POST

EFFECTS OF TREATMENT

Hood 14
Harvested @ 80°
7“'17“510

Davis
Harvested
8"2"’510

None

Clear Lake 1 d
Harvested @ 68°
8"]4"515

Santa Clara 10 4

Harvested @ 37°

8-12-51 24
@ 680

l14d
3 68°

Folsonm

Placerville 1l d
@ ége

104
@ 41°

10 d

@ 410

10 d
@ 4l1°

14,
2#y

2 hra, -« No effect to flavor or
sppearance as frult ripened.
2 hrs. = Ho effect to flavor or

- appearance as fruit ripensd,

14,
2f,

2#,

#,

2%,

1,
24,
27,

1,
25

4,
Rt
2

2 hrs. - No effect to flavor or
appearance after 5 days or
thersafter,

2 hrs, = No effect to flavor or
appearance after 5 days or
thereafter.

4 hrs, = No effect to flavor or
appearance after 5 days or
thereafter.

2 hrs, - Ho effect to flavor or
appaarance throughout ripening
process.
2 hrg. = No effect to flavor or
appsarance throughout riperdng
process.
4 hrs, = No effect to flavor or
appsarance throughout ripening
process.

2 hrs, - Ho effect to flavor or
appearance,
2 hra. - No effect to £lavor or
appearance
4 hras., = No effect to flavor or
appearancs,

2 hre, = No effect to flavor or
appearancs.
2 hrs. = No effect to flavor or
appearancs.
4 hrs. -~ Ho offect to flavor or
appsarance,

2 hrs, - o effect to flavor or
appesrance, _
2 hrs, ~ Ho effect to flavor or

BDPeArance.
4 hrs. -~ No effect to flavor or
aprsarance,




Ethylens Chlorobromide, cont'd

SFECIES ’ TREATMENT
VARTETY LOCALITY PRE POST EFFECTS OF TREATMENT

Hardy Placerville 1d 104  1#, 2 hrs. - No effect to flavor or

@ 68° @ 4l appearance,
2#, 2 hrs. =~ No effect to flavor or

appsarance.
24, 4 hrs, - o effect to flavor or

appearance.

Winter Nelis Davis 14 104 1#, 2 hrs. - No effect to flavor or
@ 68° @ ,41° appearancse.

2§, 2 hra, = No effect to flavor or
appearance.

. 2#, 4 hrs. - No effect to davor or
appearance.

s
Backy Smith Winters l1d 104 1, 2 hrs, = No effect to flavor or
@ 68° @ 41° appearance after 5 deys or
thereafter,
2#, 2 hrs, = Ho effect to flavor or
appearance after 5 days or
thereafter,

Burbank Winters 1d 104 1#, 2 hre. - No effect to flavor or
@ 68° @ 4ie eppearance after one day or
thersafter., )
28, 2 hra, - No effect to flavor or
gppearance after one day or
thersalfter,

Climex Davis Nons 10d ¥, 2 hrs. - No effect to flavor or
@ Li° appearance.

. 2#, 2 brs, - No effact to flavor or
8ppearancs.

Diemond Vacaville 1d 104 1#, 2 hra. - Ioss of pnormel tart flavor
Q 68> @ 4l with 1ittle juicse in rips fruit.
' 2#, 2 hrg, - Loss of rormel tart flavor
noticeabls earlier in the ripening .
ﬁtag:%

Duarte Winters 14 104 1#, 2 hrs. - No effect to flavor or
' Harvested @ 68° @ 4l° appearance one day after treatment
T=11=51, and thersafter.
2#, 2 hrs, - No effect to flavor or
appearance one day after treatment
and thereafter,




Ethylens Chlorobromide, cont'd

SPECIES TREATMENT
—JARIETY  IOCALITY _ FRE _ POST EFFECTS OF TREATMENT ____
Duarte Auburn 2d 104 1#, 2 bre. - No effect to flavor or
Harvested 3 68° @ 4l1°- appearance 6 days after treatment
8=13-51, and thersafter.

2y 2 hrs, = No effect to £1lavor or
appearance 6 days after treatment
and thereafter,

2§, 4 hre, - No effect to flavor or
appsarance 6 deys after treatment
and thereafter,

Caviota Avburn 14 104 1, 2 hrs, - Fo effect to flavor or
@ 68° @ Ai° appearance 4 deys aftsr treatment
or thereafter.

2#, 2 hrs, - No effect to flavor or
eppearancs 4 days afier treatment
or thereafter,

Giant Auburn 14 74 1#, 2 hrs, ~ Ho effect to flavor or
@ 42°, @ 41° appearance 2 days after treatment
ld or thereafier.
@ 68°, 2#, 2 hrs, - No effect to flavor or
34d apperrence 2 days after treatment
@ 41° or thersafter,

2%, 4 hrs., - Sugpested off-color
noticed 2 days after treatmsnt
which disappsared as the color

- . developed,
Grand Duke  Auburn 24d 10 4 1#, 2 hes, - No effect to flavor or
Q 68° g 4Al° appsarance after 6 days or
thereafter.

2#, 2 hrs. = No effect to flavor or
appearance after 6 days or
thersafter,

2#, 4 hra. = No effect to flavor or
appearance after 6 days or
thereafter.

Kolsey Wewcastie 14 74  1f, 2 hre. ~ Ho effect to flavor or
@ &é8°, @ 41° appesrance,

24d 2, 2 hrp, - No effsct to flavor or
@ 41° appearance.

2#, 4, hrs. - Flavor off after 2 days
but returned to normal within 7
days after treatment.

Wickson Vacaville ia 10 a 1#, 2 hrs. - No effect to flavor but
Harvested 2682 @ Ale ripening ‘was retarded gbout 3 days
7-16=51, ag indicated by color dewvelopmsnt.

2 hrs, = Ko affeat to flgvor but

ripening was retarded sbout a week
as indicated by color development.




Ethylene Chlorobromide, cont'd

SPECIES TREATMERT |
VARIETY LOCALITY FRE __ FOST EFFECTS OF TREATMERT
Hickson Auburn 14 104 1#, 2 hrs. - No effect to flavor and
Harvested @ 68¢ @ /1o slight color retardation which
7-26=51, _ eventually developed normally.

. 2#, 2 hrg, - Off-flavor which returned
to normel within 15 days after
treatment, also retardation of
color development which sventually
developed normally.

SUMMARY

A total of 154 tests were run using this fumigant, Of thess there was
no effect at any time to the flavor or appearance of the fiuit in 116 tests
with any dosage. In 38 tests the flavor was effocted bubt returned to normal
in a short time in every test except two (2§, 4 hrs. dosags).

This fumigant offers considerable promise as a fruit sterilant when used
in dosages of one and two pound concentrations for an exposurs period of two
hours. The four-hour exposure period seemed to be on the borderline for
some fruits since soms of the flavors did not return to normal. Ethylene
chlorobromide has far less effect on flavor shortly after treatment th
ethylene dibromide, so would offer a somewhat greater safety factor in the
case of fruits that are to be marketed soon after fumigetion. It would seem
desirable on the basis of our results to determine the insecticidel value of
this fumigant as complstely as has been done with ethylens dibromide.



3%
ETHYLENE DIBROMIDE

4 selection of dosages was used with an increase in time of exposure on
ons axis and an increase in concentration of fumigant on the other axis
using the following dosapess :

1/2#, 2 hra.; 1/2#, 3 hra.; 1/2f, 4 hes.
1#, 2 hrs.
2#, 2 hrs.

All fruit was harvested at commercisl shipping maturity unless otherwise
spacified and the tests were conducted as soon after harvest as practicable,
usually after oms day during which time the fruit was brought to tempesrature,

All tests were conducted in a 252 cubic foot chamber, previously
described, at a tempesrature of 70° F,

After treatment the fruit was stored at 41° F. to simulate transit
conditions for the time specified in the following chart. The fruit was then
moved to 68° F. for ripening and kept there for observation until the fruit
reached marketability. .

A discussion of the effect of treatment to the Qifferent species and
varieties appearsbelow. The appearance of the fruit was considered normal
unless otherwiss specified.

SPECIES TREATMENT
VARIETY  IQCALITY _ FRE _ POST EFFECTS OF TREATMERT
APPLES

Gravenstein Sebastopel 1d 10d  1/28, 2 hiws, « No effect to flavor or

Harvested @682 Q41° appearanse.
8=b6=51, 1/2#, 4 hrs. - No effect to flavor op
, appesarance.
1#, 2 hre. « No effect to flavor or
APPearance.

2#, 2 hrs. « Strong off=flavor uhen
checksd 5 days after treatment
that disappsared between 7 and
13 days after treatment; no injury

to appsarance,
Gravenstein Sebastopel 1d 104  1/2#, 2 hrs. = Off=flavor which dis-
Harvestsd @ 68° g 41° appeared within 7 days after
82151, . treatment.

1/2#, 4 hrs. = Off-flavor vhich dis-
appoared betueen the 7th and 12th
day after treatment.

1#, 2 hrg. -~ Off-flavor which dis~
appearsd betwsen the 7th and 12th
day aftor treatment,

2#, 2 hra, - 0fP-flavor vhich disappsared
betwesn the 7th and 12th day after
Yreatment. The appsarance secmed
duller in the latter days
storage. '
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Ethylene Dibromide, cont®d
SPECIE TREATMENT

EFFECTS OF TREATMENT

VARIETY LOCALTTY PRE __ POST

AFRICOTS
Tilton Bremtwood 14 104
a68° @ 4l1°

BERRIES
Strawbsrry San Jose 14 14d
@45° @4a°

F1GS
Black Mission VWinters 2 d 2d
) @ 680 d AL

Kadota Merced

GRAPES

Red Malaga Davis None 5d
Havvesited @dle
B2l =51,

1/2#, 2 hrs, « No effect to flavor or
appearance,
1/2#, 3 hrs. - No effect to flavor or

appearancs,
1/2#, 4 hrs. - Flavor £lat but no foreiga

flavorppresont—=returned to normal
within 10 days afisr treatment,

1#, 2 hrs. ~ Accentuation of bruises and
a flat flavor vhich returned to
normal within 10 days after treatmsnt.

2#, 2 hrs, « Flavor off and brown spotting
on 80% of the fruit that would render
the fruit wmarketabls,

1/2#, 2 hrs. - No effect to flavor or
ApPIaTEncd. .

1/2#, 4 hrs. - No offoct to flavor or
ApPoATance.

2%, 2 hre., = Off=flavor and loss of
stravberry aroma.

1/2#, 2 hra. - No effect to flavor or
Appearancsa

1/2#, 4 hrs, - Slight off-flaver which
returned to normal withim 4 days
afteor treatment.

1#, 2 hrs. - Moderate off-flavor whieh
roturned to normal within 4 days
after trestment,

2#, 2 hre, - Strong off={lavor vhieh

roturnsd to normpl within 4 days
aftar treatmant,

1/2#, 2 hrs, = Ho effect to flavor or
appearante,

1/2#, 4 hrs, = No effect to flavor or
appearance,

1#, 2 hrs, = No effect to flavor or
appearance.

2#, 2 hrs., - Off-flavor vhich returned
to normal within 5 days after
treatment,

1/2#, 2 hrs, - No effect to flavor or
appearanse.

1/2#, 4 hrs. - No effect to f£lavor or
appearaneo.

2#, 2 hrs. = Off-flavor that returnsd to
normal within 7 days after treatment.
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Ethylene Dibromide, comt'd

SPECIES TREATHMENT
VARIETY LOCALITY RE POST
Red Malsga Davis 1d 5d

Harvested @68° @/41°
8=29=51,

EFFECTS OF TREATMENT

1/2#, 2 hrs, « O0ff-flavor which dis-
appearsd within 5 days after
treatment,

1/2#, 4 hrs, = Off-flavor vhich dis-
appoared within 5 daye after
treatment.

1#, 2 hrs. = 0ff-flavor vhich dise
appearsd within 5 days after
treatment,

2#, 2 hrs, - Strong off-flavor whieh
disappeared within 8 days after
treatment.

1/2#, 2 hre. = No effect to flavor or
appearancd.

1/2#, 4 hre. - Slight off-flavor vhich
returned to normel within 6 days
aftor treatment.

1#, 2 hrs, ~ Moderate off-flavor which
returned to normal within 6 days
after treatment.

2#, 2 hrs. - Strong off-flavor which
returned to normal within 6 days
after treatment.

1/2#, 2 hes, = No effect to flavor or

Davis 1d 54
@ 68° @ 41°

Ribier

Thompson
Soedless

" Thompson
Seedless

Tmperiel 6d 34
@45°

Valley
Harvested
72051,

Harvested
8210=51,

3d 54
@450, 841°
id

2680

@41

appearance when checked 4 and 6
days after treatment.

1/2#, 4 hre. - No effect to flavor or
appearance vhen checked 4 and 6
days after treatment,

1#, 2 hrse - No effect to flavor or
appearance vhen checked 4 and 6
days after treatmsnt,

2#, 2 hrs, - No offect to flavor or
appearance vhen checked 4 and 6
days after treatment.

1/2#, 2 hrs. ~ No effact to flavor or
appearance.

1/24#, 4 hrs. - Off-flavor 24 hours after
treatment whieh had returmed to
normal within 6 days.

1#, 2 hrs. - Offw-flavor 24 hours after
treatment which had returned to
normal within 6 days.

2#, 2 hrs. = Off-flavor 24 hours after
treatment which had returmed to
normal within 6 days.



Ethylene Dibromide, cont'd

SPECIES TREATHEINT '
VARTETY IOCALITY __ PRE _ POST EFFECTS OF TREATMERT

Thompson Davis 24 54 1/2#, 2 hra, - Vo effect to flavor or
Segedless Horvested @ 41° @ 41° appearancs,

G551, 1/2#, 4 hrs, - Slight off-flavor which
returned to normal within 6 days
after treatuent.,

1#, 2 hrs, - Moderate off-flavor which
returned to normal within 6 days
after treatment.

2#, 2 hra. - Strong off-flavor which
returned to normal within 6 days
after treatmesnt.

Tokay Lodi 2a. 58 1/2#, 2 bra, - No effect to flavor or
@68° @4le sppsarance vhen checked 5 days
after trozimsnt.

1/2#, 4 hrs, = No effect to flavor or
appsaranes wvhen checked 5 days
after treatment.

1#, 2 hrs, = Slight off«flavor which
disappeared within 7 days afier
troatment,

2#, 2 hrs, = Moderate off-flavor which
digappeared within 7 days after
treatment,

White Malaga Davis 1a 5a 1/2#, 2 hrs. = No effect to flavor or
@68° @Al° appaarance,

/24, 4 hrs. = Slight off-flavor 2 days
aftar treatmeont which had disappsared
vithin 6 days after treatment,

1#, 2 hrs. ~ Moderats off-flavor 2 days
after treatmant vhich had dissppeared
witidav 5 days. afbar trsalment,

2#, 2 hwe. - Strong off-flavor 2 day
after treaitment which had disappeared
within 6 doyo after treatment.

NECTARINES
Dargonville Winters 1d 10d 1/2f; 2 brs, - Ho off=flavor dstected
268* @41° vhen fruit was checked 5 days after
treatment and again at its optimmum
eating ripsness,

1/2#, 4 bhre. = o off=flavor deteeted
when fruit was checked 5 days after
treatment and again at its optimm
eating wipeness,

1#, 2 hes, = No off-flavor detected when
fyuit was checksd 5 days after tregt-
mont and again at its optirmm eating
ripensss.

27, 2 hrs, ~ No off-flavor detected vhen
fruit was checked 5 days after trsat-
ment and again at its opiimum eating
ripenses.
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Ethylene Dibromide, comtid

SPECIES

: TREATMENT
VARIETY LOCALITY

PRE _ POST

EFFECTS OF TREATMENT

A A ST S Tl

Cower Winters 14 03a

@68 2ile

l1é 0a

@ 41e

Quotta Stockton

10 4
243°

Stanwick Vinters 24

24
@68°

104
@41e

Tioga Winters

1/2%, 2 hrs, ~ No effact to flavor or
£DPearance.

1/2#, 4 hre. = No effect to flavor or
&] COo

1#, 2 hra. = No effect to flavor or
appearance.

2#, 2 hrs, = No effect to flavor or
appsarance,

1/2#, 2 hra. ~ No effect to flavor op
eppearancs.

1/2#, L hra, ~ No effect to flasvor or
appearance,

1#, 2 hra, = Slight off-flavor which
disappearsd within 11 days after
treatment.

2#, 2 hrs. - Slight off=flavor which
diseppeared in 11 days but the fruit
sssmed somswhatl more astringent than
other treated lots,

1/2#, 2 hrs. = No effect to flavor or
appearance when checked Z to 13 days
after treatment.

1/2#, 4 hrs. = No effect to flavor or
appearance when checked 4 to 13 days
after treatment. '

1#, 2 hra, = No effect to flavor or
appoarance when checked 4 to 13 days
after treatment.

2%, 2 hra. = No effect to flavor or

appearance vhen checkad 4 to 13 days
after treatment.

1/2#, 2 hrs. = No effect to flavor or
appsaranece wnen checked 4 to 17 days
aftor treatment,

1/2#, 4 bra, = No effect to flavor or
appenrance whea checked 4 to 17 days
after treatment.

1#, 2 hrs, « No effect to flavor or
eppearance when checked 4 to 17 days
after treatment.

2#, 2 hra, - No effect to flavor or
appsarance vhen checked 4 to 17 days
after treatment.
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Ethylene Dibromide, conttd

EFFECTS OF TREATMENT

SPECIES TREATMENT
VARIETY LOCALITY PRE POST
PEACHES
Elberts Winters 14 54d
@ege @4l°
Fay Elberta Wiaters 1d 54a
Harvested @ 68° @ 41°
T2=510
Fgy Elberta Davie Nome 104
Harvested Q@ 410
7“'30“'515
Hale Haver Winters 24 104

268" @4LL°

1/2#, 2 hrs, = No effoct to flavor op
appearance when checked 6 days
after treatmsat.

1/2#, 4 hrs. - Ho effect to flavor or
appearance when chacked 6 days
after treatment,

1#, 2 hrs. = Ho effect to flavor or
appearance vhen checked 6 days
after treatment,

2#, 2 hre, = Slight off-flavor at the
end of 6 days vhieh disappsared
within 10 days after treatmsnt.

1/2#, 2 hrs. = Slight off=flavor on
2nd day which disappearsd within
5 days after treatment.

1/2#, 4 hre. - Slight to moderate off-
flavor on 2nd day whieh disappeared
within 5 days after treatment.

1#, 2 hrs. - Moderate off=flavor on 2nd
Gay which disappearsd withim 5
days after breatment.

2#, 2 hra. — Strong off-flavor that diew
appeared betveen 5 and 12 days after
treatment.

1/2#, 2 urs. « No effect to flavor or
appsarance when checksd 8 days
af'ter treatment, ‘

1/2#, 4 brs. - No effeet to flavor or
appearance when checked 8 days
after treatment.

1#, 2 hrs, = Slight off-flavor after
8 days wvhich disappeared within
11 days afier treatment.

2#, 2 hrz. - Off-flavor which required
betweon 11 and 16 days to disappsag
leaving a fruit of inferior flavor,

1/2#, 2 hrs. - Ho effect to flavor or
appearance,

1/2#, 3 hrs, = No effect to flavor or
EPPISrance,

1/2#, £ hrs. - Off-flavor afier 2 days
vhich disappeared within 8 days
aftor treatmsnt.

1#, 2 hrs, = 0ff=flavor after 2 days
which dissppesrsd within 8§ days
after tremtmsnt.

2%, 2 hra, = Serious off-flavor after
2 daye wvhich disappeared within
10 deys after treatment,
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Ethylene Dibromids, conild

EFFECTS OF TREATMENT.

_ SPECIES TREATVEET
VARIETY LOCALITY PRE POST
Jo H, Hals Winters 1ad 54
@68° @410

July Elberta Winters la 10 4
: . @68 241°
Palora Davis 1ld 54
368> @430

Rio Oso Gem Viaters 14 54
@680 Q430

1/2#, 2 hrs. - Slight off-flaver after
2 days which disappeared within
5 days efter trestment.
1/2#, 4 hre, «~ Slight to mcderate off—
flavor after 2 days which disappearsd
within 5 deys after treatment.

. 1#, 2 brs, = Moderate off-flavor after

2 days which diseppeared within
5 daya after treatment.

2#, 2 hrg, - Off-flavor still present
after 5 days. Phizopus mold prevented
further obssrvations.

1/2#, 2 hrs. - No effect to flavor oF
appearance when checked 2 days after
treatment or thereaftewr,

i/2#, 3 hrs, = No effsct to flavor or
appsarance when chacksd 2 days after
treatment oy thereafter.

1/2#, 4 hrs, = No effect to flavor or
appearance when checked 2 days
after treatument or thereafier,

i#, 2 brg. - Mo effect to flavor or
appearance when chacked 2 days
after breatment or thereafter,

2#, 2 hra, ~ o effect to flavor or
appearance vhen checked 2 days
after treatmsnt or thersafter.

1/2f#, 2 hra. - No effact to flavor or
appearance vhen checked 3 days
after treatment or thersafter,

‘1/2#, 4 hrs, - Ho effact to flavor or

appearance when checked 3 days
after treatment or thersafter,

1#, 2 hrs. = No effect to flavor or
eppearance when checked 3 days
after treatment oy thereafter.

2#, 2 hra. - Slight offflavor af‘ter
3 days which disappsared within
7 days after itreatment,

1/2#, 2 hrs. - No effect to flavor or
eppsarance when checked 6 days
after treatimemt or thereafter.

1/2#, L hrs, - No effect to £lavor or
appearance when checked 6 days
after itreagtment or therealfter.

1#, 2 brg. - No effect to flavor or
appearance when checked & days
after treatment or thersafter,

2#, 2 hra, = No effect to flavor or
appsarance when checked 6 days
after treatmsnt or thereafter.



EBthylene Dibromide, conbt’d

EFFECTS OF TREATMENT

1/2#, 2 hrs, = No effect to flavor or
appearance when checked 2 days

1/2#, 4 hes, -~ Slight off-flavor which
disappeared within 3 deys after

1#, 2 hre. = Slight off-flavor which
digappearsd within 4 days after

2#, 2 hrs, = Moderate off-flavor which
disappeared withia 6 days but the
normal peach aroms was lacking,

1/2#, 2 hrs. « No effect to flavor or
appearance when checked 1 days
after the treatmsnt or thereafter,

1/2#, 4 hrs. - No effect to flavor or
appearance vhen checked 1/ days
aftsr traatment ov thersafter,

1#, 2 hrs, = No effect to flavor or
appearance vhen checked 14 days
after treatmsnt or thereafter.

2#, 2 hrs. - No effect to flavor op
appoarance when checked 14 days
after treatmsnt or thersafier,

1/2#, 2 hes. - No effsct to flavor orF
appearance when checked 12 days
afteor treatment or thersafter.

1/2#, 4 hrs. = Ho effect to flaves or
appearance when checked 12 days
after treatment or thersafter.

1#, 2 hrs. = No effact to flavor or
appearance when checked 12 days
after treatmsnt or thereafter,

2#, 2 hre. - Suggested retardation of
the normal ripening processes,
however, the flavor was not affaected,

1/2#, 2 hrs. - Ho effect to flavor or
appeerance vhen checked 43 days after
trogtment or thereafter.

SPECIES TREATMENT
VARIETY LOCALITY _ PRE __ POST
Sunbeamn Minters 1d 3d
@ 680 Q@ A1°
after trestment,
m&tmﬁﬂto
treatment,
PEARS
Bartlett Hoeod 1é 10 a
Harvested @80° @l°
T=17=51, '
Bartlett Hood i14d 10. 4
Harvested @68 @339
72651, io a
@4le
Bartlett Hoed 1a 304
Harvested @&68° @329,
F=26-5), 10 g8
@41

1/2#, 4 hrs, ~ Ho effect to flavor or
appearance when checked 43 days
after treatment or thersafter,

1#, 2 hrs, = No offect to flavor or
appearance when checked 43 days
after treatment or thersafter,

2#, 2 hra, - No offect to flavor; howsver,
prominent lenticles slightly lowsrad
the quality of the fruit.
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Ethylene Dibromide, cont'd

EFFECTS OF TREATMENT

SPECIES TREATMENT
VARYETY LOCALITY PRE POST
Bartlett Claar Iske 1d 104

Harvested @ 68° 3 Ale
8=l=51,
Bertlett Santa Clara 15 d 10 d
: Harvested @ 37 @ 41°
8w]2-:51., 1
égo
Bose Folson 24 10 4
@6ése @Al
Comice Flaceeyillie 1 d 04
@gse 2210

1/2#, 2 hre. - No effect to £lavor or
appearance when checked 13 daye
after treatment,

1/2f, 4 hrs, = No offect to flavor or
appearance when checked 13 days
after itrestmsnd.,

1#, 2 hra. - Ho effect to flavor or
appearance when checked 13 days *
after treatment.

2#, 2 hra, -~ No effect to flavor or
appeerance when checked 13 days
after treatment,

1/2#, 2 hee, = No effect to flavor or
appearancs when checked 13 days
after troatwent.

1/24, & hrs. - No effeet to £lavor or
appearaence when cheeked 13 days
after treatment.

1#, 2 hrs, - No effect %o flaver or
appsarance when checked 13 days
after treatmont.

2#, 2 hra. ~ No effect to flavor or
appearance when checked 13 days
after trestmsnt,

1/2#, 2 hrs. = FNo effect to flavor or
appoarance when chsecked 12 days
after treatment,

1/2#, 4 bra. = No effect to flavor or
appsarance when checked 12 days
after treztment,

1#, 2 hrs. - No effect to flavor or
appearance when checked 12 days
aftor treatmsnt,

2#, 2 hra. -~ Bo effect to flavor or
appearance wvhen checked 12 days
after troatusnb.

1/2#, 2 hes. -~ No effect to flavor or
appearance vhon checked 20 days
aftor treatment.

1/2%, 4 bre. - No effeet to flavor or
appearancs vhen checked 20 days
after treatment,

1#, 2 hra. - No effect to flavor or
gppearsnce wien checked 20 days
after treatmont.

2#, 2 hrs, -~ Slight off-flavor which dis-

appeared without 111 effect to the
fruit.



Ethylene Dibromide, cont?d
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EFFECTS OF TREATMENT

SPECIES TREATMENT
VARIETY LOCALITY PRE POST
Hardy Flacervilie 1 d ic a

@ 68° @ 41°
Winter Nelis Davis 2d 04
@41°, B42°
i4d
@ 68°
Bocky Smith Winters lé 10d
@68° @4le
Burbank Winters 1d 04
@68°  @4i°

1/2#, 2 hrs, = No effsct to flavor or
. appsarance when checked 16 days -
after treatment.

1/2#, 4 hrs, = No effect to flavor or
appsarance when checked 146 days
after treatmsut. -

1#, 2 brs, - No effsct to flavor or
appearance vhen checked 16 days
after treatmsnt,

1/2#, 2 brg. = No effect to flaver or
appearance vwhen checked 16 days
after treatment or thereafter.

1/2#, 4 hrs, « Fo effect to flavor or
gppearance vhen checked 16 days
after treatment or thereafter,

1!, 2 hra, ~ No effect to flavor or
appearance vhen checked 16 days
aftor treatment or thereafter,

2#, 2 hre, - No effect to fiavor or
appearance vhen checked 16 days
after treatment or thereafter,

1/2#, 2 hre, - No effect to flavor or
appearance when cheeked 5 days
after treatment.

1/2%, L hrg, = Off-flavor after 5 days
¥hich dissppeared within 8 days
after treatment.

i#, 2 hre, « Flavor still off after
8 days but returned to normal

- within 12 days after treatment,

2%, 2 hrs. ~ Flavor still off after
8 days but returned {to normal
within 12 days afisr treatuent.

1/2f#, 2 hre, « Off-flaver after one
day vhich returned to normel
within 5 days after treatument.

1/2#, 3 hrs. - Off-flavor after 1 day
vhich retwrned to normel within
5 days after treatment.

1/2#, 4 brs, ~ Off=flavor after one
day which returaed to normal
withia 5 days after treaitment.

i#, 2 hrs, ~ Off-flavor after 1 day
which returned to normel within
5 days after teeatment, -

2#, 2 hrs, = Oft-flavor after 1 day
vhich returned to normal within
5 days after treatmsnat.




Ethylene Dibromide, conttd

EFFECTS OF TREATMERT

1#, 2 hrs. - Ho effect to flavor op
appearance when checked 6 days
after treabtment,

2#, 2 hrs, - 0ff-flavor after 6 days
wvhich returned to normal within
10 days after treatmsnt,

1/2#, 2 hrs, - Ho effect to flavor or
appearsgnce when checled 7 days
after treatmesnt, .

1/2#, &4 hrs. = No effact to flavor or
appearance vwhen checked 7 days
after treaimsnt.

i#, 2 hrs. = No effect to flavor or
appearance when checked 7 days
after treatment,

2#, 2 hrs, = Foreign flavor which
disappeared leaving e flat flavor.

1/2#, 2 hese = Off-flavor after 1 day
which had disappeared 5 days after

1/2#, 3 hrs, = Off-flavor after 1 day
vhich had disappeared 5 days after

1/2#, 4 hra, = Off-flavor after L day

uwhich hed disappzared 5 days after

1#, 2 hrg. = Off=-flavor after 1 day which
had @isappeared 5 days after treatment.

2#, 2 hrs. - O0ff-flavor after 1 day .
which disappeared within 5 deys,
but £lavor recorded as flat.
Flavor normal after 12 days.

1/2#, 2 hre. = No effect to flavor or
appearance when chocked the dey
after treatment.

1/2#, 4 hre. ~ Flavor off after 1 day
vhich dizappeared within 7 days
after treatment,

1#, 2 hra. = Flavor off af'ter 1 day
which disappeared within 7 deye
after trestment,

2#, 2 hrs, = Flavor off after 1 day
vhich diseppeared within 7 days
after treatment,

1/2%, 2 hrs. - Flavor normal when checksd
4 doys after trestment and thereafters

SPECIES TREATVENT
VARTETY LOCALITY PRE POST
Climax Davis Homa 104
2410
Diamond Vacaville 14 04
@68 9410
Duarts Hinters 1a 1043
Havrvested 3 68° @ 41°
T=11=51, treatnent.
treatnnnt,
treatment.
Duarte Auvburn 1d i0 a
Horvested @ 68° @ 41°
8~13=51,
Gaviota Aunburn 14d 0a
@ 68° @ 41°

1/2#, 4 hrs. - Flavor off aslightly after
/ days but returned to normal within
7 days after treatment.

i#, 2 hrs, - Flavor still off afier 10
days but returned %o normal within
12 days after treatment,



Ethylene Dibromide, contid

SPECIES TREATMENT
VARIETY LOCALITY FRE POST EFTECTS OF TREATMENT

Gaviota, cont'd , 2#, 2 brs, = Off-flavor that returned
to normal after 10 days but there

vas soms browning through the
epidermal cells,

Giant Aubura 1da 104 1/24, 2 bra. - No effect to flavor or
@42°, @Lle appearance when checked 5 days
1ad after treatment or thersafter,
680 1/2#, 4 hrs. ~ No effect to flavor or
sppearancs when checked 5 days
after treatmsnt or thereafter,
i#, 2 hes, - No effect to flavor or
appsavanes when checked 5 dsys
after treatwsnt or thereafter,
2#, 2 hre. = Serious offwflavor still
present after 5 days which dig=
appsared within 10 days after
treatnsnt,

Grand Duke  Auburn 1d4a 104 1/2f, 2 hrs, - Ho effect to flavor or
@é8° aQLio appearance when checked 7 days
after treatment or thereafter,
1/2#, 4 hrs. ~ No effect to flavor or
appearance when checked 7 days
af'ter treatmsut or thersafier.
1#, 2 hra. - Ho effect to flavor or
appearance when checked 7 days
af'tsr {reatment or thersafter,
2#, 2 bre, ~ No effect to flavor or
appearance when checked 7 days
affter treatment or thereafter,

Kelsey Weweastle 14 104  1/2f, 2 hrs, - No effect to flavor or
@68 ©41° appearance when checked 5 days
after treatment or thereafter,
1/2#, 4 hrg. ~ No effsct to flavor or
appearaace when checked 5 days
~ after treatment or thersafter,
1#, 2 heg, - No effect to flavor or
appearance vhen checked 5 deys
after Lreatment or thereafier,
2#, 2 brs, - Off-flavor still present
after 5 days whiech disappsared within
10 days afier treatment.

Wickson Winters 24 104 1/2#, 2 hrs, = Off-flavor present after
Harvested @680 @430 3 days which had disappeared within
P=13=51s 8 days after trestment.
1/2#, 4 hes. = Off=flavor present after
3 days which had disappeared within
8 days after treatment,
1#, 2 hrg, ~ Off-flaver present after
3 days which had disappeared within
8 day=z after treatment,




Ethylene Dibromide, cont'd

SPECTES TREATMENT

VARIETY LOCALITY PRE POST EFFLECTS OF TREA.MQ

iBekson, cont'd 2#, 2 hre, - Off-flavor present after
3 days which had disappeared within
8 dsya after treatmsnt.

Wickson Vacaville ld 104 1/2#, 2 hre, - Slight off-flavor present
Harvested @68° @41° after 2 days but disappearsd withia
T=l6=510 7 days after treatmsnie

1/2#, 4 hrs, - Moderate off-flavor
present after 2 days but disappeared
within 7 days after treatment,

i#, 2 hrs, - Serious off-flavor present
after 2 days but dilssppearsd within
7 days after treaimsnt.

2¢, 2 hra, - Serious off-flaver present
after 2 days but disappeared within.
7 days after treatment.

Wickson Aubwrn 10& 1/2#, 2 hra. - No effect to flavor or
Harvested e J41° eppsarance when chesked 10 days
ToR6==530 -after treatment.

1/2#, 4 hra, — Ho effect to flavor or
appearance when checked 10 days
after treatment.

1#, 2 hre. = No effect to flavor or
appearance when checked 10 daye
after treatusnt.

2#, 2 hrs, - No effect to flavor or
appearance when checked 10 days
after treatment.

® ..
f-.l
S e

SUMMARY

A total of 199 tests were run using this fumigant during the guarter,
There was no effect moted at the time of the first obgeyvation to the flaver
or appsarance of the fruit in 116 tests with eny dosage. In 79 tests the
flavor was deleteriously affected for a prricd of 2 to 5 days bubt the

objectionable flavor disappeared while the fruit wes gtill at a transit
temperature (41° F.) with no permanent 111 effects

These findings are in agreemsnt with those previously veported for other
gpecies and verieties (Appil-Jume Guarterly Report, 1951). The fruit was
tolerant to dosages of 1/2f, 2 brs.: 1/2#, 4 hre.; emd 1, 2 hrs.; vith the
2#, 2 he. dosage appearing on the borderline with some fruits,

Sufficient tests with ethylens dibromide have now been completed to give
reasonable agsurance that fumigation is not physiologically harmful to various
varietios and spscies of fruits, even at dosages somevhat greater than
antomologists have found nacessary to give complote kill of frull fly eggs
and larvae, Since these tests heve all been made with limited quantitles of
fruits, there is as yot no complete assurance that the fumigant would be
eomplotely dissipated from carload lots of treated Pruits during the transit
poriod to distant merkets. It seems likely that any gas liberated into the
atmosphere would be removed by the circulation of air through ths ice bunkers.
Howsver, a shipping test is comsidered the only safe uay to determine this
facto It 1s hoped that such a test can be made during the next frult season.
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The selected dosage of 2 pounds per thousand cubic feet for an exposure
peried of 2 and 4 hours was used,

A1l fruit was harvested at commercial shipping maturity unless other-
vise specified and tesis were conducted as scon after hawvvest as practicable,
ugsually after one day during which time the frult was brought to treatment
temperature. The tests were conducted in a 180 cubic foot chambor at a
temperature of appraximately 70° F,

Aftor troetment the fruit was storad at 41° F. to simlate transit
conditions for the time specified in the following table. The fruit was
then moved to 68° F, for ripening a,d kept there for obaemtion throughout
ite period of mrketabm%y

4 discussion of the effect of treatment to the differsnt spescies and
varieties appears below. The gppeavance of the frulit was considersd mormal
unless otherwise specified.

SPECIES TREATMENT

VARTETY LCALITY  FRE _ POST EFTECTS OF TREATMERT
APPLES ‘
Gravenstein Ssbastopol 1d 10d 24, 2 hrs. ~ Ho effect to flavor or
Harvested @68° @41° appearance.
Bub51e _ 2#, 4 hre, —~ o effect to flavor or
. ‘ appearancés
Gravenstein Sshastopol 1d 104 . 2§, 2 hre, « No effect to flavor op
Harvested @G68° @41° SPpearsnce.
B2 lw5]0 2#; 4 hra, = No sffect to flavor ox
appearanos,
AFRTCOTS
Tilton Brentwood 14 104 2#, 2 hrs, - Ho effect to flavor or
@ese @l1e appearants.
2%, L4 hrs, - Ro effect to flavor or
appsarance.
Strawberzy San Jose 14 2a 24, 2 hrs, ~ No effect to flavor op
@4s5° @il appoarancs.
2#, 4 hrs, - Wo offect to flavor or
appearant®s

FIGS

Black Mission Winters 14 3d 2#, 2 hras, - Bo sffect %o flavor or
@68° @Al oppearance,
2, 4 hrp. - Externsl breskdown oa all
fruit and wemature development of
mold rendering the fruit intolepand

<o treatumsnl,
Kadota Merced 14 3d 2f, 2 hes, = No offect to flavor or
@é8° gil° appearance.

2#, 4 hrs, - Ezternsl breakdown rexdjer—
ing the fruit intolerant to treatment,
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Methyl Bromids, conittd

SPECIES TREATMENT
VARTETY LOCALITY _ FRE __ POST
GRAPES
Red Malaga Davis None 54 24, 2 hra, = No effect to flavor or
Harvegted @ 41° epPearance,
Bw=51, 2#, 4 hrs. - Wo effeet to flavor or
appearance,
Rod Malaga Davis id 5a 2§, 2 hra, - No effect to flavor or
Harvested 23 63° 2 41° appearante,
8-29=51, 24, 4 hes, ~ Vo effect to flavor or
appearance,
Ribier Davis Fone 5d 2§, 2 hra, -~ No effect to flavor o
Q Ale appearance,
2#, 4 hra, - No effect to flavor or
appearance.
Thompson Imperial 6d 3& 2#, 2 hre, - o effect to flavor or
Seedless Valley @ 45° @ 41° appearance,
Harvested 2%, L brs, - No effect to flavor or
Fep2Orebl s appearance, :
Thompson Fresno .. 34 5d 2f, 2 hre. ~ No effect to flaver or
Ssedless Harvested @ 45° O 41° appearancss
8=10=51, 2#, 4 hre. = No effect to flavor or
appearanede
Thompson Davis 1ad 5d 2f, 2 brs. = No effect to flavor or
Ssedless Harvested @ 4Jl° 23 A1 apptarance.
9=551,, 2%, L hrs. « No effect to flavor or
8ppearants.
Tokay Lodi 14 54 2#, 2 hra. - No effect to flavor or
@ é8° 3 410 APpearancs,
3, 4 hrs. = No effect to flaver or
appearancs,
thite Malaga Davis None 5& 2#, 2 hes, - Ho effect %o flavor or
@ 43° appoarantes
2, & hes. « No effact to flavor or
appearance,
NECTARINES ‘
Dargonville Winters 14 104 2#, 2 hre. - Suggested retardation of
@ &8 @ Lo the rormal ripening processes;
however, the flaver was not affected.
2#, 4 hrs. - Suggested retardation of
the nermal ripening processes; howsver
however, the flavor wag not affected,
Gower Winters 1a 108 2#, 2 bra, = Suggested rotardation of
@ 68 @ 4i¢ the normal ripening procosgess

however, the flavor was not affeeted,
2#, 4 hre, - Suggested rotardation of

the normal vipsning proeessess

however, the flavor was not affected,
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Mathyl Bromide, cont®d

SPECIES TREATMERT
Quatta Stogkton 1d 104 2f, 2hrs, - Suggestad ratardatﬂ.m of
: @ é8° 2 41° noxmal ripening processes; however,
the flavor was not affected,
2#, 4 hrs. =« Suggested retardation of
normal riponing processes; however,
the flavor wag not affected.

Stamsiek = Winters 1d 10da 2§, 2 hes, - No effect to flavor or
@ 68° a 41° appearance,

.28, 4 hrs. « No effect to flavor or
appearance.

Tioge Wintera 1d 10d 2#, 2 hres. - No effect to flavor oz

@ 680 @ 4I° appesrance,
2f#, 4 hre. = No effect o flaver or

appearancs.

Elberta Winters 1d 54 24, 2 hres. ~ Ho effect to flavor op
' 2 630 Q@ 41° £ppsaranes.

2%, & hrs, - No effect to flavor or
appearancs.

Fay Elberta Winters 14 54 2, 2 hre, = No effect to flavor oF
Harvested @ 68° @ 4l1° appearancs.

TeRfyea510 2#, 4 hes., - Yo effect %o flavor or
eppearance.

Fay Elberta Davis - Nome 104  2#, 2 hrs, - Fo effect to flavor or
Harvegted @ 43° appoarance.
7=30=51, 2#, 4 hra. = Accentuation of bruiees
which did not shew up until after
the fruit had passed optimum
marketability. The fruit appearsd
normal until this time,

Hale Haven Winters 2a 104 2%, 2 hrs, - Suggested retardation of
@ 68° @ 410 the normal ripening processes;
however, this disappeared by the
time the fruilt rsached opbimuma
mﬂcetamity with no §11 effect
to the fyuiv.

24, 4 hre., = Suggested retardation of
the normal ripening processess
howvever, this disappeared by the
time the fruit reached optimum
marketability with no i1l effest
to the fruib.

d> H, Hale WMinters ia 5d 2#, 2 hrs, ~ No effect to flavor ox
@ 68° @ A1° appearancs,

2#, 4 bre. - Fo effect to flavor oF
. appearancG.




Mothyl Bromide, cont’d

SPECIES ' TREATMENT
VARIETY 10CALITY PRE ___PQST EFFECTS OF TREATMENT

July Eiberta Winters 14 104 2#, 2 hrs, - Suggested retardation of
368 Q410 the normal riponing processes which

digappeared with no 111 effect to

t0 the flavor or appearance of the

fruit,

2#, 4 hre. - Definite retardation of the
normel ripsening processes which dis-

‘appoared with no i1l effect to ths

flavor or appearance of the fruit.

Palora Davis Rone 5d 2#, 2 brz. = No effect to flavor or
@ 41° appearance.
2#, 4 -brs. - Flavor very poor but no
foreign flavor noted,

Rio Oso Gem Winters 14 54 2§, 2 hre. = No effect o flavor or
@63° @4l1° appearancs,

28, L hrs. - o offect to flavor or
appearance,

Sunbeam Winters 14 348 2F, 2 hrg, = Retardation of the normal
@ 68° @ 410 ripening processes which disappsared
with no 1ll effect to the flavor or
appearance of the fruit, :
. 28, 4 hrs. - A more definite retardation
of normal ripening processes which
disappeared with no 111 effect to
the flavor or appearance of the fruit

P
Bartlett Hood 1d 10ad 2, 2 hre. - No effect to flavor or
Rarvested Q@ 80° . @43° appsarance,
Tl7=51, 2#, 4 hre. - Necrotic areas and improper
' ripening wore evident near end of
marketeble period.

Bartlett =  Hood 1d 1204a 2f, 2 hrg, -~ Ho sffect to flavor or
Harvested @ 68> @ 329, appearancse,
TeR6=51, 104  2#, 4 hra. = Accentuation of bruises bub
@ 41® no effect to flavor,
Bartlett Hood 14 304 2§, 2 hrs.- No effect to flavor or
Harvested 268° @ 329, appearancs,
=651, 104 2%, & hre, - Fo effect to flavor or
@ 41° 8ppsarancs,
Bartlett Clear Inke 1 d i0d 2%, 2 hrs. - Ho effect to flavor or
Hapvegtsd @ 68° 3 43° appeRrance, ,
8e14=51, ' 2#, 4 hre, = Suggested retardation of

the normal ripening processesi howsve
this disappsared by the time the
time fruit reached optimm markete
ability with no ill effect to the
fruits
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" SPECIES TREATMENT
VARIETY LOCALITY PRE POST EFFECTS OF TREATMENT
Bartlett Senta Clara 154 104  2f, 2 hee, -~ No offect to flavor or
Harvested @ 37°, @ 41° appearancss '
8-12=51, 14 2#, 4 hre, -~ No effect to flavor or
680 appearance.
Bose Folson 1d 104 2%, 2 hre, = No effect to flavor or
@ 68> @ 41° appearance.,
2#, 4 brg, = Wo offect to flavor or
appearance,

Comice Placerville 1d 10d 2#, 2 hrs., = No effect to flavor or
@ 68° Q41 appearance,

2#, 4 hrs, = No effect to flavor or
appearance,

Hardy Flacerville 1d 10d 2§, 2 hrs. - No offect to flavor op
@ 68° @ 4l° appearancs. .
2#, 4 hre, - o effect to flavor or
apponrance,

Wnter Nelis Davis ld 0d 2#, 2 hrg. - Ho effect to flavor or
@68° @41° appearance.

2%, 4 hrs, - Suggested rotardation of
the normal ripening processes;
however, this disappeared by the
time ths fruit reached optimm
marketability vith no 111 affact
to the frudt,

Becky Smith Wintors 1d 10da 2f, 2 hrs. = Broun discoloration on all
@68° @gle fruit covering 307 of the arsa and
delay of normal eolor development,
2#, 4 hre. - Browm discoloration on all
fxuit covering 30% of the area and
& greater dslay of normal color
develcpment than noted om the above
tost,

Burbank Winters 1d 104 2#, 2 hre. = No effect to flavor op
@68° @4l1° . appearance.

2#, 4 hrs, - Suggested off-flavor when
checkad the dey after treatment
which disappaared within 5 days
but flavor was somswhat inferior to
that of the check,

Climax Davis Rome 10 d 2#, 2 hrs, - Retardation of the mormal
@4a° ripening processes that returned to
normel without i}l effect to the
fruit.

2#, 4 hrs. - Retardation of the normal
ripening processes that returned to
normal without iI11 effect to the
fruit,
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Mothyl Beomide, conttd

SPECIES TREATHERT
VARTETY LOCALITY _ PRE _ POST EFFECTS OF TREATMERT.
Diamomad Vacaville 14 104 24, 2 hra. = Slight retardation of the
@ 680 g A1° norsal pipening prosesses with fruit
gventually ripening normally,
2#, 4 hrs, - Moderate retardation of
the normal ripening processes with
, fruit eventually vipeming normelily,
Duarte Winters 1d 10d 2#, 2 hrs, - No effect to flavor or

Horvested g 68° g 419 8ppearancs,

Twll=5], , 24, 4 hrs, = A suggested off=fisvor
noted 1 dey alter treatment which
diseppeared within 5 days af'ter
treatment,

Duarte Avburn 14 104 2§, 2hre, - Ho effect to flavor or
. Horvested @ 68° Q2 /1¢ appearaned.
8=13=51, 2#, 4 brs, - o sffect to flavor
. apPSAranse. . :
Gaviota Auburn 1d 10d 2§, 2 kre, =~ Mo effect to flavor or
@ 68° @ LYo @pPearance,
2#, 4 hra, - Pogsibls accentuation of
bruigss apd blsmishes but no 131
offect to f£lavor,
Gient Auburn id 10 d 2#, 2 hrs, - Mo effect to flavor or
B 42%, @ 4I° appearance,
14 24, 4 hre, - No effect to flavor or
6g° appearance.
Grand Duke Auburn 1d 304 2f, 2 hrs, ~ Slight rotardation of normal

: @ 68° @ 4I° vipening processes which veturned to
aormal with ro 111 effeet to the frults

24, 4 hre, - Slight rstardetion of nmormal
wipening processes which returnsd to
normal with no 111 effect to the fyuit,

Kelsey Fewcestle 1d 104 2f 2 hra, ~ o oZfect to flavor op
@6se 2 41° Sppearance.

2f, 4 hrs, « Dalsy in color development
and appsarance of green spots about
1 mm, in diamster on the surface of
the fruit vhich falled to color ag
fruit wipened.

Wickson Winters 2a 104 2#, 2 hra. - Slight retardation of the

Harvested @ 68° g 41° wormal ripening processss and accentuge

Tl Fm51, tion of bruiges,

2%, 2 hrs, = Flsvor flat but no forsign
flavor noticed ard a more serious
reterdation of color development.



Mathyl Bromide, cont’d

SPECIES TREATMENT

VARIETY TOCALITY PRE POsT EFFECTS OF TREATMENT

Wickson Vacaville 14 104 2%, 2 hrs. - Slight retardation of the
Harvested @ 68° @ 41° normal ripening processes waich
Tw=lb=5L, returned to normel without 111

effect to the fruit,

2#, 4 brs, = Slight retardation of the
normal ripening processes which
peturned to normel without ill
effoct to the fruit,

Wickson Auburn 14 104 2, 2 hes, = No effect to flavor oF
Harvested @ 68° 3 41° appearence of this more mabure fxult,
7=26~51, 2#, 4 brs. - No effect to flavor or

appearance of this more mature fruit.
SUMVARY

Of the tests reported here about two-thirds of the treated fruit lots
were rocordsd as uneffected by the treatmsnt. Uhere injury vas noted it
was in the form of impaired flavor or occasicrally visible injury externally
or internslly, No imjury wms recorded from the 2 pound, 2 hour treatment to
any fruit species except plums where a few varieties were dameged. Most fruits
also soomed tolerant to the 2 pound, 4 hour treatmsnt, bub enough cases of
injury were found that such a dosage is congidered as mngalfe,

Injury recorded this year is less exziensive and less pronounced than ia
previous years tests, It lg not certain %o what these diffsrences should bo
attributed. Chemlcal anslyses indicate that the fumigation chamber retains
the fumigant as effactively as provicusly. The nost likely explamation would
seem to bs that seascmel climatic differences during the growing season may
offact the tolerance of the fruit to metiyl bromide. Another poseibility my
be that obssrvations were not as critical as previously dus to the largs
aumbers of lots treated with fumigants that imparted very bad of ~{lavors to
the fruit. In spite of these differemces our resulis would indieate thab
mothyl bromide cennot be considered as a safe fumigaant whon used at dosages
as high as 2 pounds per 1000 cubic feet of space for 4 hours,
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METHYI, IO0DIDE

The selectsd dosage of 2 pounds per thousaud cuble fset for an exgposure
period of 2 and 4 hours was used, '

A1l fruit wvas harvested at commercicl shipping maturity unless otherwise
specifisd and tests wers conducted as scon after harvest as practicable,
usually after one day during which time the fruit was brought to treatment
temperature. The tests were conducted in S-gallon jars, previcusly
deseribed, at a temporaturs of appraximztely 70° F,

After treatment the fruit was stored at 41° F. to simulate transit condi-
tions for the tims specified in the following chart. The frult was then moved
to 68° F. for ripening and kept there for observation until the end of the
narketable period,

A discussion of the effect of the treatments to the different specles
and varisties appears below. The appearance of the fruit was considered
normal unless otherwise specified, '

SPECIES TREATMERT
VARIETY LOCALITY FRE FOST
APPLES
Cravenstein Sebastopol 1 d 108 2%, 2 hre. = No offect to flavor but
Harvested @ 68% @ £1° necrotiec areas on surfese of fruit
8=6=51, vhich appearad within 8 days after

treatment.

2#, 4 hrs. = Ho effoct to flavor but
nscrotic areas on o greater pere
centege of the frult vhich appeared
vithin 8 days after treatment,

Gravensteln Sebastopol 1 d 04 2#, 2 hrs., - Flavor and sppsarance sesmed
Harvested @ 68° 9 410 pormal until 12 days after treatment
82151, ' wvhen siight brouning and rot

developed on the calyx end of 253 of
the fruit. The damage gol progress-
ively worse as tims after treatment
continned,

2#, J hrg. - Flavor aud appearance seemed
normal unitil 12 days after treatmsnt
when glight browming and »olt developed
on tha calys end of 75% of the fruit,
The danage bseams progressively worse
a8 tims after treaimont contimed,

Tilton Bremtwocd 1d 304 2§, 2 hvs. - No effect to flavor but a
' @680 @ Ale - definiteo retardation of normal ripen-
_ ing processad, ’
2#, 4 hra. = Vo effect to flaver tat a
definlte retardation of normel ripon=
ing procossess
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Mothyl Jodide, cont'd

PECIES TREATMENT
VARIETY L LOCALITY FRE POST EFFECTS OF TREATMENT
BERRIES
Stravberyy San Jose 14 2d 2§, 2 hra, = A loes of normal. strawberry
Q@ 4£5° 3 4de aroma, but no effect o appsarance.
FIGS
Black Misgion Winters Nome 343 2§, 2 hirs, - Flavor £lat asd browning
@ 4lo arcund seed coats. ,
2#, 4 hrs. - Flavor flat and browniog
arcwnd seed coats.
Radota Merced 1a 34 2f, 2 hre, ~ Esternal browning on all
@ 68° @ 41° frult vhich appeared within 5 days
after treatument.
2f; 4 hre. ~ Foreign flavor noted within
2 days after trestment and brouning
developsd within 5 days.
Rad Malaga Davis Hone 54 2§, 2 hrse - No effect to flaver or
Harveated @ 43° SPPeRYENCS,
82451, 2#, 4 hrs, - Surface breakdowm in the
form of sof? spots developed within
2 days after treatment,
Red Malaga Davis Rone 54 2#, 2 urs., - No effect to flavor or
Harvegtad 5 410 2pP3aTANCE.
8=2%51. '
Ribier Davis ene 5d 2§, 2 hrs, -~ No offact to flaver or
@ 41° appearance during the marketabls
1i%e of the fruib, o
2#, 4 hrs, - Surface breakdown cccurraed
within 9 days after trsatment vhich
allowed mold to develop on 60% of
the fruit,
Taompson  Imperial 6d 34 2f, 2 hra, - No offect to flavor or
Seedless Valley B4£5° @410 appesrance,
Harvested 2fF; 4 hrs. - No effect to flavor or
T=20-51, appanranco.
Thompson Fresano 34 54 2, 2 hras. = No effect to flavor or
Ssedless Harvegsted a45° @4l° Appearances
8=10=51, 2%, 4 bra, = Slight browming on soms of
the fruit leading %o brown rot amd
mold which occourred within & days
after tresiment,
Thompson Davis 14 54 2f, 2 hrs, = o effect to flavor or .
Seedless Harvegted @41° Q410 appearanes,
9§51, 2#, 4, hre. - Froit pormal 7 days after

treatment but mold and browming of
50% of frult cceurred during the
next 4 deya. 4
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Mothyl Icdide, cont'’d

SPECIES TREATMERT
VARIETY IOCALITY PRE POST EFFECTS OF TREATMENT
Tokay Lodd 14 54 2#, 2 hrs, -~ No effect to flavor or
@ 68° @ 43° appsarance,
2%, 4 hrg. = No effect to flavor or
appsarsnce.
NECTARINES
Dargonville tinters 1d 3048 2§, 2 hre., = Fo effect to appearance
@ 68° @ 41° but flavor off.
2#, 4 hrs. = Fo effect to appsaramse
but flavor off,
Quetta Stockton l1a 104 2f, 2 hre, = No effect to flavor or
@ 68° @ 41° appsarance,
28, 4 bra, - Slight retardation of color
development, After 5 days at 68° I,
the flavor seemed poorer than the
control but notnscessarily of
commerical significance.
Stameick Winters 1a 1004 2#, 2 hrs, - o effect to flavor or
: @ 68° @ 41° appearanes.
2f, 4 hrs, = No effect to flavor or
8ppearancss
Tioga Winters 1d 2048 2¢, 2 hrs, = No affect to flavor or
@ 68° 3 gl° appsarancds
2%, 4 hes, — Retardation of normal
ripening processes, external brown=
ing and accentuation of trulses
and breakdoun of 30% of the fruit
4 deys after removal o 68° Fo
PEACHES
Eiberta Vinters id 54 #, 2 hre. « Nornal flavor and appearance

2 68° 4 41° tut rotardation of color development.
2#, & hrs. = Normal flavor and appearance
but retardation of color devalopment.

Fay Elberta Winters l14d 58 2}, 2 hrs. = No effect to flavor or
Harvested @ 68° @ 41° &PPeaArancs,
erRly510 2#, 4 hrg. = No effect to flaver or
appearances,
Fay Elbarta Davis None 104 #, 2 hrs, = No effect to flavor or
) Harvested @ 41° eppearancde
7=30=51, 2#, 4 hrs. « Frult ssemed mormal until

15 days after treatment at waich
tims necrotic areas, penstrating
through the epidermis, appeared on
all fruid,
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Hethyl Todide, cont'd
SPECIES TREATMEIT

VARIETY LOCALITY PRE POST EFFECTS OF TREATMENT
Hale Haven Winters 24 104 2#, 2 hrs. « Early retardation of eclor
@ 68° g 41° development, Flavor was not affected,
2#, 4 hrs, - Forsign flavor was noted
2 deys after treatmont and the color
development waa roticeably retarded,
Color differontiation disappearsd
within 10 days snd flavor yebturmed
‘to normal. :
Jo H, Hals Winters 1ad 5a 2#, 2 hrg, — Normal flavor but coms
@ 68° @ 4£1° retardztion of ripening,

2#, 4 brs. - Normal flavor but some
rotardation of ripening.

July Elberta Winters 1d 13104& 2#, 2 bre. - Normel flovor but scme
@ 682 @ 4I1° retardation of ripening.
2#, 4 hrs. - NHormal flsvor but con-
sidorableo rotardetion of ripsning,

Palora Davie None 5d 2#, 2 ars. = No effeet to flavor or
, @ 419 PPEATaANCd,
Rio Oso Gem Winters 14 58 2f, 2 hre. = Some retardation of coler
@ 68> @ 41° development end softening that dise

asppeared. No offect to flaver,

2#, & hre, - Some retardation of coloy
development and softening thet dise
appeared, No effect to flawver,

Sunbesm Winters 14 34 2%, 2 hra, - No effeet to flawvor or
ab8e g 410 eppearanss,
2#, 4 hrs, = No effect to appsarance
tut flovor is not a8 good as check.
Ho off-flavor pregent.

Bartlett Hood 14 104 2%, 2 hrs, ~ No effect to {iavor or
Harvegsted @ 30° 241° appearance.
7=17=51, 2%, 4 hrs. -~ Flavor off and necrotis

arees gppsared on the exterral sure
face of the fruit es it approached
full ripeneas.

Bartiett Davis Fons 10d 2%, 2 hrs. - No offect to flaver or
Harvested @ £1° appsarance.
8251, 2%, 4 hre, - Internal breakdoun and ecald

appoared during fruit ripening and
thers was a logs of normal pear aroma,

Bartlstt Clear Iske 14 1048 2§, 2 hrs, = No effect to flaver or
Hazvested @ 68° @ 41° appearance,
8-14=51, 2#, 4 bhrs, - Retardation of the amormal
riponing precegses but no off=-flavor
dotected,
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Mathyl Icdide, cont'd

SPECIES TREATVERT
VARIETY LOCALITY PRE POST EFFECTS OF TREATMENT
Bartlatt Senta Claya 154 10d 2§, 2 hre, - No effect to flavor ov
Harvested @ 37°, @ 41° appearancs,
8=12-51, 14 2#, 4 hrs. ~ Reterdation of color
@ 68° development and softening and accentua~
W tion of blemishes on all feult,
Flavor was unot impaired.
Bose Folsom 14 30ad 2#, 2 hre, - No affect to flavor oy
4 @ 68° @ 4i° aPPOarencs,

2#, 4 bre. - Retardation of the normal
iponing processes with the pressure
being & lbs. in comparison to 2.6
lbs. in the check fruit indieating
about & 2-~day delay in ripening.

The flsvor was nct affected,
Comice Placervilie 1 4 10 a 2, 2 hra, - No effect to flavor or
@ 68> 1 41° GPPoATEneO.
2%, 4 hra, = Ho effect to flavor ow
. appearasico.
Herdy Placervilie 1 d i a 2#, 2 hrs. - No effect to flavor or
@ 686 @ 4lo appsarsned.

2%, 4 hra. - No effect to flavor or

appesranc®e
Winter Davis 1d 04 2#, 2 hrg, = FNo effect to {lavor or
Nelis @ 68° @ 41° appearanca.
2#, 4 hrs, = Scmo retardation of ripen-
ing but no effsct to flavor,
PLUMS
cky Smith Winters 14 104 2f, 2 hre. - Brown discoloration which .
@6ése @ 4i° appeared within 8 days after treat- -
nent which would render fruit . - o i
wmarketable,

2#, 4 hrs. - External disecoloration on
all fruit whieh appeared within §
deys after treaitmont-and gob
progressively worse as vime after
treatwent continusd,

Burbank Winters 14 10a& 2f 2 nrs, - No effect to flavor or
@63° @ile appearancos.

2%, 4 hrs, ~ Accentuation of blemishes
and fizt Tlavor developed within 5
days after treatment and bscams
progressively worse with time after
treatusnt.



Mathyl Iedids, cont'd

SPECIES
VARIETY

Climsc

TREATMENT
PRE POSY

Nope 104

LOCALITY
Davis

BIFFECTS OF TREATMENT
2#, 2 hrs, — Some retardation of color

Diamond

Duarte

Duarte

Gaviota

Giant

Grand Duke

Kelsey

Vacaviile

Winters
Harvested
Holle51,

Saburn
Harvested
8<13=51,

Auburn

Avburn

Auburn

Newzastle

2 41°

14
a 68°

id
768 24

9 680

1d
2 68°

14
3 42°,
14
@ 68e

iad

2iF 5

28,

2f,

28,
28,

2

2,

P

2#
Rty

2%
2%,

2f,

development bubt the fruit ripensd
with normal appearanecs and flavor.

4 hrg, - Dofinite retardation of
eolor development and eventual scald
and breakdown of the fruil ronder-
ing it nmerketable,

2 hrs. ~ Definite retardation of
color davelopment,
4 hrs, = Definite retardation of
color developmsnt.

2 hrs, -« Some retardation of sipon-
ing but flavor was not affected,
4 hrs, - Some rotardation of ripoue
ing but flavor was not affected.

2 hrs, = Some rebtardation of color
development but {lavor and sppearance
normal.

4 hrs, =~ Retardation of color develop-
ment end evsntmal brouning in the none
blush aress follecwed by breakdown and
mold development.

2 hrs, - Soms votardation of the
pormml ripsning processes which dis-
appearsd without 111 effect to the
appsarance or flavor of the fruit,

4 hwg, = Accontuntion of bruisss
sppsaring within 4 days after treat-
mont, prevention of normal color
developmont and premature molde

2 hrg, - No effect to flavor oy
appearante, ‘

4 hrg. ~ Surfaece brouning appsared
within 5 days after treatment and
accentuation of bruisges with a ro-
tardation of normal color devslopment.

2 hrg, = No effsch to flavor or
appSerance,

4 hra, - Some retardation of color
development and softening. Ths flavor
wag normal for the ripsness of the
fruit,

2 hrg, =~ Frull woe normal in appearance
and flavor for 14 days after treatment.



Mothyl Todide, cont’d

SPECIES TREATMENT
VARIETY LOCALITY ___FRE __ FOST EFFECTS_OF TREATMENT
Kelsay, cent'd 2#, 4 hrs, = Accentuation of blsmishes
sppeared within 5 days after treat-
msnt followed by acald development
that would render fruit ummarketable,
Wickaon Wintors 2d I0a 2§, 2 hrs, - Siight rotardation of eolor

Harvested @ 68° @ 41° development but no 111 effect to the

T=13=51, appsarance or flavor of the fruit,

2#, 4 hrs. - Moderate retardation of
color development but no 411 offect
to the appearance oy flavor of the
frult,

Vickson Vacavilis 1d 104 2, 2 hrs. - Some retardatiom of color

Harvestsd 3 68° 2 41 dovelopment but the flavor wes not

Fi6-51, affectad,

2#; 4 hys, - Somo retardation of eolor
development but the flavor was not
affected,

Wickson Auvburn 14 104 2f, 2 hrs. - No effect to flavor or

Harvested 3 680 @ 41° appearanes,

Titb51e , 2#, 4 hre. - Considerable retardation
of the normal ripsning processess
however, the flavor was not affected,

SUMMARY

A total of 94 tests wers run using this fumigaat. Of theso tests there
wag no effect %o the flavor or appesarance of the fruit in 36 tosts with any
dosage. In 53 tests the axternal appearance was affocted. Yhls damgs was
uveually in the form of exierpal brewning snd rpecrotic areas which progressed
into intermal breskdown,

In general, grapes, nectarines and peaches, pears and plums seemed tolerant
to the 2ff, 2 hr. treatment, Howgver, the fact that injury occurred occaslonally
would indicate thet the treatment was borderline and probasbly lacked a suffi-
eient margin of safety for commercial use. A slight delay in ripening follow-
ing treatmsnt is not considorsd in itoelf as injuriousz. The 24, 4 hv. dosage
was injurious frequently enough to make its use very hasardous, It seems
14kely from the point of view of the fruit that methyl iodide could be used
as a commercial fumigant at dosagss approximating 1#, 2 hrs. This assumption
33 not baesed upon insecticidal characteristies or corrosive problems relative
to its use.
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PROFYLENE BROMIDE

The selested desages of one pound and two pounds per thousand ecubie
feat for an exposure pericd of 2 hours were used.

All fruit was harvested at commercial shipping maturity unless otherwise
specified and tests were conducted as soomn after harvest as practicable,
usually afiter one day during vhich time the fruit was brought %o treatment
tempersture. The tests were conducted iz 5 gallom jars, previously
described, at a temperature of approximately 70° F,

After treatmsnt the frult was stored at 41° F. to simulate trsnsit
conditions for the time specifiied in the following table, The fruit was thsm
moved to 68° F, for ripeming and kept there for observation through the period
of marketebility.

A discussion of the effect of treaptment to the different spacies and
varieties appears below, The appsarance of the fruit was considered normal
unless otherwise specified,

SPECIES TREATMENT
VARIETY LOCALITY PRE POST . EFFECTS OF TREATMENT
Gravenstein Scbastopol - 1 @ 104 1#, 2 hra. = No effect to flavor or
Harvested @68° 241° appearance with either dosage six
8651, deye after treatment ard thereafter.

2#, 2 urs. = No affect to flavor or
eppearance oix days after treatment
and therceaftier.,

Gravenstein Ssbastopol 1 d nd 1#, 2 nrg. - Slight off-flavor after 2
Harvested  @&63° 241° dsys disappearing within 12 days
8=12=51. after treatment.

2, 2 hrg. - Sericus off-flavor after 2

days disappearing within 12 days
after treatment.

APRICOTS
Tilton Brentuood 1d 04 1#, 2 hrs, - No effect to flavor or
268>  ALl° appsarancs.

2}, 2 hrs. -~ Moderate off=-flaver after 2
deys that disappeared within 10 days
but fruit never developed normal
aromi.

Strawvberry San Jose 14 24 1#, 2 hre, - Fruit lacks aroma and is
a45° @4l° flat in flavor one day after treai-
ment and thereafter,

2#, 2 hrs, - Moderate off-flavor that
diseppeared after 3 days but fruit
remained low in quality arnd lacked
characteristic flavor and aroma,




Propylens Bromide, contfd
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EFFECTS OF TREATMENT

SPECIES TREATMENT
VARTETY LOCALITY _ PRE __ FOST
FIGS
Black Winters Fome 34 1§f,
Mission @ 43°
27,
Kadota Mercod 1d 34 14,
@ 68° 3 4I°
23,
Red Malaga Davis None 5a  1f,
Hayvaegted a 4L
8"‘2&‘”510
28,
Red Malaga Davis Wome 5a 1f,
. Harvestsd 2 43°
82051,
2%,
Ribier Davis Bone 5a 1#,
Q 41° .
2%,
Thompson ~ Inperisl 64 34 1,
Seedlass Valley 3 45° D LI
Harveated 2%,
72051,
Thompaon Fresno 34 54 1,
Sesdless  Harvested 2 45° 3 A1°
8”10““510:
2,
Thompson Davis 1d 5¢ if,
Seedless Harvested 241° @ 4I°
G525l

2 hrg, = Slight off=flnvor that dis~
appsaved within 3 days leaving fruilt
of low flavor,

2 hrs. = Strong off-flavor that dig-
appsared vithin 6 days but resulted
in fruilt of very low inferior quality.

2 hrg., « Normel in flavor and
appsarance 2 days afier treatmsnt.
2 hrs, = Fruit of very low flavor
quality 2 days after treatment and
theveafitor.

2 brge = Off=flavor recorded after 3
days which returned to normal within
7 days aTter trsatmsni.
2 hra, = Steonger off-flavor after 3
days which returned to normal within
7 days af'ter treatment,

2 hrg, = Slight off=-flavor noted
after 2 days which disappearsed within
9 days aftor treatmsnb,

2 hrs. ~ Strong off-flavor noted
after 2 days which disappeared within
9 days aftor treatment.

2 hrs, = O0ff'-fliavor that returned to
normal within 9 days.

2 hrs. - Sironger off-fiavor which
returnsd to normal within 11 deys but
%00 late to allow for marketing of
the frudte

2 hrs. = Wo eff'sct to flavor or
appsarance.

2 hrs, = Flavor slightly off after
% dnys wvhieh returned to normal
within 6 days afier treatwent.

2 hrs. - Modermte off-flavor after
2 daya retwning to pormal within
7 days after traatment, _

2 brs, = Strong off-flavor after 2
days raturning to normal withia
8 days after treatmsnt.

2 hrg, ~ Strong off=flavor afler
one day that disappeared within 7
doys after treatmsnt, leaving a
fruit of low flavors
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Propylene Bromide, cont’d

SPECIES TREATMENT
VARIETY LOCALITY  PRE _ POST EFFECTS OF TREATMENT
Thompson 2#, 2 hra, - More serious off-flavor
Seedless, cont'd after 1 day that disappeared within
11 days leaving a fruit of poor
. qualityo
Tokay Lodi i4d 54 1, 2 hra, = Strong off-flavor that
3 68 Q@ LI° persisted throughoul observation
rericd of 12 days.
2#, 2 hrs., = More serious orretiavor that
persisted throughout observation of
12 daySo
White Malaga Davis Nono 54  1#, 2 hro. - Strong off-flavor after 3
' 2 41° days that disappearsd after 7 days
Jeaving a fruit of inferior flavor.
2#, 2 hrs, - Mors sericus off-flavor
that did not return to normal during
the obzervation poaricd of 1l days.
NECTARTNES
Dargonville Winters 14 108 1#, 2 hre, = Soms loss of characteristic
3 68° 13 41° filovor but no off~flavor,

o#, 2 hrg, « Some loss of characteristie
flavor but no of f-flavor,

Quetta Stockton 1d 308 1#, 2 hra. - Ho effect to flavor or
3 68° 3 43° appedrance vhen observed 6 days after
treatment or thereafter, -
2#, 2 hre. — No effect to flavor or
appearance when observed 6 days
efter treatment or thereaftor.

Stanwick Winters  1d 104 1#, 2 hrs. - o effect noted to flavor or
368 I 41° appearance when observed 5 days after
treatment or theraafter,
2#, 2 hrs. - No effsct noted to flavor or
appesrance when observed 5 days aiter
treatment or thersafter.

Tioga Hinters 14 i0d if, 2 hes. - No effect noted to flavor or
3680 3 431° appearance when observed 5 doys after

Qﬁ'« : treatmant or thereafter.
~ 2#, 2 hra. = Ho affect noted to flavor or

aprearance whien obgerved 5 deys af'ter
treatment or theraafier.

%ﬂ%
borta Winters id 58 1¥#, 2 hrs, - Bo affect to flavor or
3 680 @ 41° appearance when observed 6 days
. after treatment and thoreafter.
2#, 2 hre. = No effect to flaver or
appearancs when obgserved 6 days
after treatmont and thereafter, -



Propylene Bromide, contid

SPECIES TREATHENT
VARIETY  LOCALITY __ PRE _ POST EFFECTS OF TREATMENT
Fay Elberta Winters 1d 54 1f, 2 hra, - Off=flavor after 2 days that
Harvested @ 68° 3 4l° disappeared within 5 days after
T=R4=51, treatment.

2#, 2 hrs, ~ Strong off=flavor after 2
days that did not return to normsl
during 12 dgys' observation period
elthough the chemical flavor dis-
appsared,

Fay Elberta Davis Nome 10d 1#, 2 hra, - Slight off-flavor after 8
Harvested a 41° days that returned to mormal within
T=30=-51 10 days., Appsarance wgs normal,

2#, 2 hre. - Slight off-flavor after 8
days that returned to normal within
10 days. Appearance was normal,

Hale Haven Winters 24 ica 1#, 2 hrs, = Slight off-flavor after 2
2 68 1 430 . days returning to normal within 8
days after troatment.

2#, 2 hrs, - lodsrate off-flavor after 2
dsys returning to normal within 8
days after treatment,

Jo H, Hale Winters 14 54 1#, 2 hrg, = Slight off=flavor noted
@ 68 g 4)° after 2 doys returning to normal

within 5 days after tregimsnt,
2#, 2 bra. - Slight off~flavor moted

after 2 days returning to normrl

vithin 5 days after treatment,

July Elberta Winters 1d 10a 14, 2 hes. = Flat flavor but no foreign
2 68° g Al1° flavor noted after 3 days, returning
to normal within 5 days after treat-
mant,
2%, 2 hrg, = Flat flavor but no forsign
flavor noted after 3 days, returning
to normal within 5 days after treat-

mente
Palora Davis Fone 54 1#, 2 hrs. = No effect to flavor or
Q A1®° appsarance noted 4 days after treat~

ment and thereaftern,
2}, 2 hrs. = No effect to flavor or

e appearance noted 4 days after treat-
W ment or thereafter.
Rio Ogo Gem Winters ilad 5d 1#, 2 hrg. = o affect to flavor ox
2 68° @ Al° appearance 6 days after treatment

and thereafter,

2%, 2 hra, ~ No offect to flavor or
appearance 6 days after trectmeud
and thersafter,
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Propylene Bromide, coumb’®d

SPECIES TREATMENT
VARIETY LOCALITY PRE POST EFFECTS OF TREATMENT
Sunbeam Wintere 14 3-d 1#, 2 hre, ~ Strong off-flavor after
@ 68> 3 AI° 2 days with foreign flavor dis-
appearing within 6 dgys but flavor
quality remained poo¥r.
2#, 2 hrs, = Strong off-flavor after
2 days with fomi%n flavor dis-
appeaxring within 6 days but flavor
quality remained poor,

PEARS ’
" Bartlett Hood 1d 104 1#, 2 hre, = Flavor goed when fruit
Harvested 3 80° 72 4i° reached cating maturity 13 days
T=17=51, . after treatmont and thersafter,
2%, 2 hrs. - Flavor good when fruit
reached eating matwrity 13 days
after tregtment and thersafter,

Bartlett Davie Wone 3104 1#, 2 hra, = No effect noted 5 days
Barvested 2 41° afier trezctment or thereafier,

8251, 2#, 2 hrs, - Mo effect noted 5 days
after treatment or thereafter.

Bartlett Clear Iake 2d 10d 1#, 2 hre., = Flavor normzl,
Harvested o 68° @ 41° 2f, 2 hrs, - Slight off=flavor noted

8=l/=51, 13 days after ¢reatmsnt that dis-
appeared within 15 dgys after treat-
ment,

Bartlett Santa Clara 15 @ ioad 1#, 2 hrg. - No effect noted to flavor
Harvested 3 37, 2 4i° or eppearance 13 deys after treatment
8=12-51, i4d and thersafter,

q 68¢ 2%, 2 hes, = No effect noted to flavor

or appsarance 13 deys after treatment
ard theresfter.,

Bosc Folsom 14 0a 'y 2 hrg, ~ No effect to {lavor or
3 68° g 4W° appearsnce 13 days after treatment
and therzafter.
2#, 2 hrs. -~ Formal padr arom2 developsd
late in the ripening proecess bud no
foreign flavor wra ever noted.

Comice Flacerville 14 304 1#, 2 hrs, =~ No effect noted to flavor
Q68 2410 or appearance as Ifruit approachesd

ripsnsss 18-days after treatment.
2#, 2 hrs, = No offect noted to flavor

or sppearance gs fruit approached

ripensss 12 days after treatment.

Hardy Placerville 1d 104 1}, 2 hrs. ~ No effect noted to flavor
@68° D4l1e or appsarance as fruit reached the
eating rips stage 17 doys after
treatmont,



Propylere Bromids, cont'd

EFFECTS OF TREATMENT

2 hre. - No offect moted to flavor
or appsarance as fruit reached the
eating ripe stage 17 days after
treztmont.

2 hra, = No effect noted to fiavor
or appsarance as fruil approached
eating rips stage 20 days after
treatment,

2 hrs, = o effect to flavor or gp-
peerancs noted as fruit approached
sxting ripe stags 20 days after
treoatnent,

2 brg, - O0ff-flavor noted 5 days
after treatmsnt vhich did not dise
appsar during mavrketable periocd of

2 hrs, = Strong off-flavor noted 5
days after treatwant which did nob
disappear during mrketable pericd

2 hrs. « Slight off=flavor after
one day that disappearsd within

5 days after treatment.

2 hrs. = Moderate off={lavor after
one dey that disappesred within
12 days afler treatment.

2 hrg, - o offect noted to flavor
or appeavance & days after treatment
or tharasalter,

2 hrg, - Slight off-flavor after 6

‘days that disappeared withian 10 days

after treatment.

2 hrs. « Ho effect to {lavor or
Eppearancs,

2 hrg, = Flat flavor which dis-
appeared within 10 days after trest-
mnto :

2 hrg. - Slight off-flavor aftoer one

SPECIES TREATMENT
VARIETY YOCALITY PRE POST
Hardy, cont'd 2#5
Winter Welle Davis id 104 4,

T @ 68° @ Ale
24,
PLIMS
Secky Smith Winters 1é 10a I
D 68° @ 410
fruite
a#,
of fruit.
Burbank Winters 1d 1W0& 3,
3 68° 3 410
24
Climax  Davis None 104 14,
2 A3°
24,
Diamord Vacaviile 1 0a 14
368° 3 41°
2#,
Duarte Winters id 1048 14
Harvested @ 68° @ Al

el ] =51,

2%

dsy vhich disappeared within 5 days
aftor treatmsmt.

2 hre, « Strong off=Llavor after one
dey which disappeared within 12 days
efter treztuent,
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Propylena Bromide, cont'd

EFFECTS OF TREATMENT

2 hrs, -~ Strong off=flavor after ors
day that returned to normal within
10 days,

2 hra, ~ Strong off={lavor afier on®
day-thet returned to rormal vithin

13 days.

2 hrs, - Strong off-flavor afier 4
days that returmed to pormal within
10 daya. Fruit retarded in ripening.
2 hrs, ~ Strong off-flavor after 4
days that returned to ncrmal within

30 days. Considerable retardation of

fruit ripening.

2 hre. = Ho effsct to flavor or
appearance after 5 days or thereaftsr.
2 hrg, = Flat flavor noted 5 days
after treatment which disappeared
uvithin 10 doys after treatwment,

2 hre. = No effact to flavor or
apoeerance after 7 days and thersafter.
2 hrg, - No effect t6 flavor or ap-
pearance aftor 7 days and thereaiter.

2 hrs, = lo effect %o flavor or
appearznce after 5 days and thereafter.
2 brg, ~ Off-flavor which disappsared
within 14 days after treatment.

2 hre, = Off-flavor which dissppeared
within 7 daye after treatment, also
s8light retsrdation of color.

2 hrs, = Off-flavor which disappsared
within 10 days after treatments
howover, flavor remeined flat and a
dafinits retardation of color develop-

2 hrs. = No offact to flavor or color

SPECIES TREATMENT
VARIETY LOCATITY PRE __POST
Duarte Auburn .14 10ad 14,

Harvested 3 68° @ 41°
8=13-51,
. 2#’
Gaviota Avburn 14 048 W,
@ 68° 23 A1°
24,
Giant Auburn 14 1104 I,
@ 42°, Q@ 41°
14 P
a 68°
Grard Duke  Avbura 14 104 34,
D 68° 2 4i°
2%,
Kelssy Newcastls 14 10a 1,
368° 3 41°
24,
Wiekson Vacaville 14 104 1f,
Barvested g 68° & 41°
73651,
2#,
mont,
Wickaon Aubure 1d 10ada

Marvested 3 687 @ 41°
7"’26"510

a..# 2

development noted 10 days after
treatment or thereafier.

2 hrs, = No effect to flavor or coloy
devolcpment noted 10 days after
treatment or thereafter.



Propylene Bromide, cont?d

SQYARY

In general, propylene bromide had an objectionable effect on the- flavor
of fyuitas., For the most part it would ssem that the flavor resulted
direetly from the chemical absorbsd by the fruit, sinee the off flavoy
‘usually disappeared with time. Houegver, in a number of cases ths treated
fruit never attained the sating quality of the centrols often because of
the loss of their characteristic aroma.

A comparison of these observations with those vhsre sthyleune dibromide
was used indicates that propylene bromide ie more liksly to be injurious to
fruit flavors during the marketing period at comparable concentrations per
unit volume of space., Since the LD dosages of propylene bromide are much
higher than those for ethylens ditwomids, it seems highly unlikely that
propylene bromide will bs an accepiable fumlgant when it also has such a
potential effect on fruit {lavers.
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TRIMETHYLENE BROMIDE

The solected dosages of 1 pound amd 2 pounds psr thousend cubic fest
for an exposure pericd of 2 hours were used,

A1l fruit was harvested at commerical ghipping maturity unless other=
wige spscified and tests werse conducted as soon after harvest as practicable,
usually af'ter one day during which tims the fruit wes brought to treatment
temperature, The tests wera conducted in S5-galion jars, previously
descriked, at a temperatura of approximately 70° F.

After trectment the fruit was stored at 41° F. to simlate transid
conditions for the time specified in the following chart, The frult was
then moved to 68° F, for ripsning and kept thers for observation until it
reached the end of the marketable period.

A discussion of the effect of treatmsnt to the different spscies and
varieties appears below., The sppearance of the fyuit was considsred normal
unlegs othsrwiss specified,

SPECIES PREATMENT
VARTETY IOCALTTY _ PRE  POST EFFECTS OF TREATIENT
APPLES
Gravenstein Sebastopol 1d 104 1f, 2 hwrs. = Mo offect to flavor when
Harvested 3 68° 3 41° chocked 6 days afber treatmsnt
8~b=51, and thereaftor,

2, 2 hre, ~ No effect to flavor or
appearance when checked 6 days
after treatueont or thersaftors

Gravenstein Ssbastopol 1 d ica 1#, 2 hre, = Flavor off seriousiy
Harvested @ 680 2 41° which dissppeared within 12 days
8-22=51, after treaotment,

#, 2 hra. = Flavor off more geriously
vhich disappeared within 12 days
after treatment,

AFRICOTS |
Tilton Bremtwoed 1d 10& 14, 2 hrs. « The arome and flavor was
Harvestsd @ 68°¢ 9 jl° very objectionable vhen checked
71651, 2 dayo after treatmsnt, The chemicael
arorr was somewhalt dissipated there-
afver tut contimad to be serious
gnough to ronder frult uwmmarketeble.
2%, 2 hrg. - The arora and flavor vas
more objectiomable then the above
sreatinent, This off-flavor disgi-
pated gomeuwlzt but contimued to be
sericun encugh to render the fruil
unmarketable,

]
2

Strawberry San Jose i 24 ¥, 2 hrs, = Flavor very serdously off
@ 45° Qq 431° with no offect to appearancs. '
2#, 2 hrg, - Flavor very seriously off

with no effect to appearancs,



Trimethylsne Bromide, cont?d

Q@% -3

EFFECTS OF TREATMENT

2 hrg, - Flavor goriously off whsn
checled 2 days after treatment arnd
contizued to ba off thersafiers
2 hrg. = Flavor seriously off when
checked 2 days aftor treatment and
continued to be off thersafter,

2 hrs, -~ Slight off-flavor that
continmied throughout the observe-
tion pericd of 10 days.

2 hrs, - Serious off=flavor that

2 hrg. = Moderate off<flavor that
2 hra., - Serious off-flavor that

2 hrs. = Slight off-fiavor that
2 hrg, -~ Strong cff=flavor that

2 hrg, - Moderate off-{laver whsn
chaecked 2 days after treatment
that dissppearsed within 8 days.
2 hrs, = Strong off-flavor that

2 arg, = Loss of characteriatie
nectarine fiagvor but the aeppearance

2 hre, = Slight off-flavor and loss
of characteristic nectarina flavor
but. the appearance remained normml,

2 hrg, ~ Slight off-flavor but the
appearsnce remained normal.
2 hre, = Slight off-flavor but the
appearsnce remained normal,

2 hrag, -~ Flowor poor but no effect

2 hra, - Flavor gligh*ly off ut
ro effect Lo appsoaranca,

2 hrg, = Streng off-flavor that

SPEGIES TREATHMENY
VARIETY  IOGALTTY  PRE _ FOST
% Misgion Winters Fone 34 i#,
341°
2f,
GRAPES
Red Malaga Davis Beme 54 14,
Harvested 9 4L1°
8=2f=51,
2f,
did not disappser.
Red Malaga Davis Home 54 1,
Harvested @ 41° did not dissppear,
8"29“'510 2 &
. did not disappssr.
Thompson Imperial 54d 3a 1#f,
Seedless Valley 3 45° @ 41° did not dissppsar.
Troated 2#9
T=26=510 did not disappear,
Thompson Frosno 34 58 14,
Sgedless Treated B 45° @ Al°
81351,
) 24,
did not disappear,
S
Dargonville Winters 1d¢ 104 1,
@ 68° g 410
reminsd normal,
24,
Gower Winters 1da 1w0a I,
@ 68> @ 4l°
24
Quotta Stockton 14 10a 1#,
2 &80 @ 41° to eppearancs.
2#,
Stanvick Hinters ida 10é8 14,
@ 63° 3 A2 did not dlseppsar,

2 hra, = Strong off-flavor that -
did not diseppear.



Trimsthylene Bromide, cont'd

EFFECTS OF TREATMENT

SPECIES TREATMERT
VARIE LOCALITY PRE POST
Tioga Winters ld i 4

3 68° @ 410
PEACHES
Elberta Winters N 5d
@ 68° o 41°
Fay Elberta Winters 14 54
Harvested 2 é8° @ 410
Te2lm51,
Fey Elberta Davis Nonwe 10 4d
Rarvested ' 2 410
73151,
Hale Haven Winters 24 io4d
D 68° 3 41°

Jo H, Hals Winters 1a 54d

July Elberta Uinters id i0 8

3 68 g 410
Palore Davis Hona 54a
@ 41°

24,

i#,
2%,

1,
25

14,
R#

14,

8,

2,

1%,

f

if,
2Fy

2 hrs, -~ Strong off-flavor that
did not disappear.
2 hrs. = Strong off-flavor that
did not disappear,

2 hra, = No effeet to flavor op
appsarance 6 days after treatment.
2 hre, -« 0ff=flavor but no effsct
to appearaace,

2 hrg, - Strong off-flavor with
no effect to appsaranee.
2 hrg, - Strong off-flavor with
no effect to appearance,

2 hrg, - Strong off<flaver that
disappeared 11 days after treatmsnt.
2 hrg, = Strong off-flavor that
disappeared 11 days after treatment,
Ripening hastensd by treatment,

2 hrs, = Strong off-flavor and
chemical arom2 which was seriously
cbjectionable when checked 2 days
sftor treatmsnt and still noticeable
aftar 15 dayﬂo

2 hra., = Strong off-flavor and .- -
chemical aroma which was very objecw.:
tionable when chacked 2 days after
treatment and still noticeable after
15 days. This treatmsnt was more
damaging than the J#, 2 hrs. dosags,

2 hrs, = Stropg cff-flavor when
cheeked 2 days after treatment that
disappeared in 12 deys leaving a
f£lat fiavor, .

2 hrs, =~ Strong offeflavor that did
Bot disappsar,

2 hys, = Strong off-flavor when
checked 3 duys after treatment that
disappeared within 10 days leaving
a flat flavor,

2 hrs, - Strong off-flavor that did
not disappearo

2 hrs. = Flavor poor but no effect

4o gppearance,
2 bra, < Flavor off but no effsct to

SppeArENCcS.



Trimothylene Bromide, cont'd

SPECIES
VARIETY

Rio Ogso Gem Winters

Sunbean

Baptlett

Bartlett

Bartlstt

Bartlett

Bose

Comise

TREATMENT

EFFECTS OF TREATMENT

2 hre, = Yo effsect noted to flavor

2 hrs, = Mederate off-flavor which
disappeared vithin 10 days after

2 hrg, - Streng off-flavor and
chemlical aroma presoni.

2 hra. - Strong off=flavor and
chemical aroma waich bscame less
ssrious as tims after treatmont

2 hrg, = No off=flavor noted until
£rult approached sating »ipe stage
vhen etrong off-Llavor developsd
but thers was no effect to the

2 hrs, = No off-flavor noted until
fruit epproachsd eating ripe stage
vhen strong off-=flavor develcped
but there was no effect to the

2 hrp, =~ Ho effect to flavor or

2 hrg, -~ Slight off-flavor noticed
5 days aftey treatmsnt that dis-
appeared within 14 days or bty the
time the pearg were sating ripe.

2 hreg. -~ Vo chemical flavor but poor
flavor and loss of normal pear arodmi.
Fo effect to appearance.

2 hrg, = Poor flavor and loss of normal

.pear aroma but no effect to appearance.

2 hrs, = No effect to flavor or

2 hra. - o effect to flavor or

2 hrs, =« Poor flavor with a loss
of normal pear essence that would
render fruit vnmarketable.

2 hrg, - Poor flaver with a loes
of normal psar @ssence that would
render frult unmarketable,

2 hrg, = Ho offect to ﬂé:vor or

LOCALTTY FRE ___ POST
14d sa i,
@ 682 2 410 or appsarance.
24,
treatment,
Winters 14 34 1,
A68° 2 4_1@
27,
incroased,
Hood 14 104 IF
Harvested 2 80° 2 41°
Tl P51, .
appearance.
2#,
appsarance.
Davis Nome 304 14,
Harvested Q 41° appearance,
8251, 2#5
Cleer Iake 1d 104 14,
Harvegsted 2 €82 23 A1°
8"'14"519
2#9
Santa Clara 15 d 04 1#,
Harvested 2 37°, 2 41° appearances
8=15=51, ld 2#,
a 6&8° Eppearante.
Folsom 14 1od 14
@ 68° @ g1°
2
Placerville 14 10éd 3f,
3 68> Q2 A1° &PPEGTATICe,

25

2 hrs. - No effect to flavoe or
2ppearance,



Trimethylene Bromide, cont?'d

EFFECTS OF TREATMENT

SPECIES TREATMENT
VARTETY LOCATLITY _PRE, PoeT
Rardy FPlecerville 1 d 04

3 68° 9 4o
Wintex Nolis Davis 14 RN
Q 68° Q 4lI°
3\
Becky Smith Winters 14 i0 4
@ 682 3 4l1°
Burbank Winters l4d e a
@ 68° @ £1°
Cliwax Pavis Nope 10 ad
3 23°
Diamond Vaceville la 104
3 €8° @ 4a°
Duarte Winters 1ld 10a
Harvested 3 &8¢ 13 ;1°
T=11=51,
Duarte Auburn la 10 d
Harvested 2 68° 23 4l1°
8=1.3=51,

14,

2#,

¥,
24,

K/3
L7,

24,

if,

2 bra. - Flavor inferior tc that of
untreated fruit but no foreign
flavor noted,

2 hre, - Flavoy poor bud no foraign
flavor noted.

2 hrg, = o affect to flavor or
APPIArancs,

2 hrg, - Flavor poor but no foreign
flevor noted,

2 hrs. = Slight off-{lavor whieh
disappeared within 11 deys after
treatmont.
2 hre. = Strong cff-flavor which
disappeared within 11 days after
treatment.

2 hrs, - Strong off-flayor vhich
dimdvished ir intensity following
treatnsnt btut did not disappear
conpletely during marketing periocd.
2 hrs, = Strong offeflavor which
did not disappear.

2 hre, - Slight off-flavor that
porsisted during 10-day transit
pericd but was normel 3 days later.

2 hrg, - Strong off-flavor that
returnsd to normsl only afisr 16 days
followring treatment which was after
the end of the msrketable pericd.

2 hrs, = 3light offeflavor that did
not disappear

2 brs, - Moderate off<flavor that
aid not dlsappear.

2 hra, -« Strong off-fizvor that dige

. oppeared kut left a flat fisvor. Re-

tardation of color development noticed,
2 hrg. « Strong off~flavor that dis
eppeared tut left z flat flavor and a
more pronounced ratayrdation of color
development which did not disappear.

2 heso - Strong off-flavor that dis-
appearaed but left a flat flavor.

2 hg, « Strong off~flavor that did
not disappear.



Trimethylene Bromide, cont‘'d

SPECIES TREATMENT
VARIETY . TO0CALITY PRE POST EFFICTS_OF TREATMENT
Gaviota Avburn 1da 104 1#, 2 hre, = Strong off-flavor that
@ 63° g 41° did not disappear.
2#, 2 hre., ~ Very strong off-flavor
- . that did not disappear.
Giant fuburn 14 1048 1#, 2 hra. -~ Moderate off=flavor that
Q 429, @ 41° did not disappear.
14 2%, 2 hrs, = Strong off-flavor that
Q 680 did not disappsar.
Grand Duke Auburn ld 104 1#, 2 hrs, - Hoderate off-flavor that
@ 68° g 43° after 10 dags disappeared leaving
& poor flavor as compared to the
control,
2#, 2 hrs, - Strong off-flavor that
did not disappear,
Kelsey Hewecastle 1d 10ad 1#, 2 hrs. = Strong off-flaver that
@ 68> a3 4l1° disappsarsd after 14 days leaving
a pooy flavors.
2#, 2 hre, = Strong off~flavor that
did not Adisappear during the
marketable period.,
Wickson Vacaville 14 10 @ 1#, 2 h¥s. = Hoderate off=flavor thal
Harvegted 2 68° 3 Al° did not disappear.
Telbe51, 2f#, 2 hre, = Strong off-flavor that
éid not disappear.
Treatment retarded ripening in both lots.
Wickson Auburn 1d 10 a 1#, 2 hrg. - Moderate off-flavor that
Horvested Q@ 68° a3 41° peraisted during 10 days at A0 F,
Te26=51, gﬁ disappsared following 2 days at
(] Fﬂ
2§, 2 brs, =~ Strong off-flavor that pore
sisted during 10 days at 41° F, tut
diseppsarsd following 2 days at 68° F,
SUMMARY

A total of 25 tests were rum using this fumigant. Of these testz 10 showsd
no damags to the flavor or appearance of the fyuit with any dosage while 73
tests resulted in off-flaver. This off-{laver was very sasrioug in most cases
and persisted throughout the observation peried, Of the frults tested pears
geenad most tolerant to the fumigant, but even the toleranece was not con=
pidered sufficient %o recowmend trimethylens bromide as a safe fumigant,

Wa believe that sufficiont tosts have been made with trimethylems bromide
o indicate definitely that it is not a safe fumigent to use for any fresh
fruit, at least at the dosages under vhich it was tested. No further studies
with this fumigent are contemplated.




VAPOR HEAT

1

As previocusly reported, twe vapor heat treatments were used, The first
one involved bringing the fruit temperature to 110° F. as rapidly as possible
in vapor heat held at 110° F, to 111° F. After reaching ths desired tem-
perature the fruit was held for 8 3/4 hours at 110° F, and then removed to
{1° F. to simlate transit conditions for the tims specified in the following
table. The fruit was then moved to 68° F. for rijening and kept thers for
observation throughout the pericd of marketability. The second treatment
involved bringing the fruit flegh temperature rapidly to 120° F. in 120° to
121° F. seturated air. As gdon ss this temperature was atteined in the center
of the fruit, it was romoved from the chamber and handled in the sams vay
following treatment as gtated for the 110° F, lots.

A discussion of the sffects of the treatmemts to the different species
and varieties appears below. The appearance of the fruit was considered normal
mwnless otherwise specified,

SPECIES TREATMENT
VARIETY LOCALITY ~ PRE POST EFFECTS OF TREATMERT
APPLES | »
Gravenstein Sebagtopol 1 d 10 4 110°F, « Accentuation of bruises and
@68° @4le browning which pemstrated to a depth
of 10~15 uwm. and a cooksd flavor.
J20°F, ~ Accentuation of bruises god
gceld present on all fruit and a
cooked flavor,
GRAPES
Tokay Lol 64 54 120°F, « Poor flaver much inferior to
Q4l°, 3 41° thet of untreated fruit,
1ld 120°F, = Poor flavor inferior to that
268 of untreated fruit. :
NECTARINES
Dargonville Winters 34 10d  1I0°T, — Scald appeared on 30% of the
Q@4le @ 41° area of all fruit vhich rendered
frult completsly ummarketable,
J20°F, « Sceld appeared on 60% of the
area of all fruit which rendered
frult completely unmarketable. A
prevention of normal color devalops
ment.
Quetta Stockton 54 5a 110°F, « Secald snd necrotic areas
@41°, G 43° apreared on 50% of the fruit covering
14 10% of the area, Flavor very poor
2 68° which would render the fruit un-
earketable,

120°F. - Scald and necrotic areas appeared
on 50% of the fruil penetrating to
a greater depth than in the 110°F,
treatment, TFlavor very poor.
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Vapor Heat, eont'd

SPECIES : TREATMENT
—~JARIETY _ LOCALITY FRE __ POST _EFFEOTS OF TREATMENT
Tioga Winters 24 lc 4 110°F, - Necrotiec areas on all fruit
3 68° @ 4l° and a poor flavor,
. 120%F, = Necrotic areas on all fruit
and & poor flaver, mors gsrious
W than in the 110°F, treatment.
Fay Elberta Winters id 5d 110°F. « Scald and internal breakdouwn
. @ 68° g 4l° on all fruit.,
120°F, = Scald and Internal breakdown
on gil fruit.
Hole Haven Winters 24 Jod 110°F, - Accentuation of bruises to
@ 68° g 41° brown oxidized epots; flaver paor,
120°F. « Necrotio areag ard browning
around the pit and s very bad flavor.
Rio Oso Gem Winters 14 54 130°F. « Scald on the epidormis and a
@ 68° @ 41° £lot flavor, o
120°F, - Scald on all fruit sovering
from 10-25% of the area. Flavor
and aroma similar to that of cooked
. fraite
Sunbagm Wintere la 3a 130°F, - Necrotic arsas panetrating into
@ 68° @ 4310 the £lesh of the frult. Flavor flat
and of & cooked nature,
-120°F, - Hecrotic areas covewring & larger
percentage of the area of the fruit,
Flavor flat and of a cooked mature.
Bertlett Hood 14 104 110°F, = Slight to moderate pitting;
@ 68° @ 41° however, the {laver was nobt affected,
120°F, - Heavy pitting with frult dey.
Flavor vas very flat.
Bartletl Folgom ia 104 110°F. - Seald noted om all fruit end a
@ 68° @ Ale preveution of normal eclor dsvelop-

ment rendering the fruit intoleraut
to treatmsnte

J20°F, - Scald and accentuation of bruises
with a prevention of normal colop
davelopmont noted. Complete broak-
dovm on 50% of thes frult occcurred
befors the normal xipening processes
wers completed.
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Vapor Heat, cont'’d

SPECIES TREATMENT
VARTETY LOCALITY PRE 03T EFFECTS OF TREATMENT
Comice Placerville 2 4 104 1109F, « Accentuation of all bruises and
Q68> @ 41° o very poor flavor with a loss of
normal pear flavor. :
12097, = Extornnl ard internal breakdown
of all fruit with browning around the
ggad area,

FLS
Climax Davis None 104 110°F, = Necrotic areas on all fruit

@ 41° covering 15% of the area vhich
rendered the fruit ecmpletsely un-
marketable.

120°F, ~ Necrotic arsas on 81l frult cover-

ing 56-75% of the ares rendering the
fruit completely ummarketable.

Duarte Anburn 1la 10 4 110°F, - Surface browning on all fiuit
@ 68° @ 4l° with a prevention of normal color
development. '
120°F. - Surface blemishes and prevention
of normal color devalopment with a
vory poor flavor.

Kelssy Newcastle lada 7d 110°F. - Accentuation of bruises and
@ 68°, Q@ AX° dohydration of the fruit with pre-
24 mature mold dsvelopment.
@ 41° 120°F, -~ More serious accentuation of
bruises and browning on all fruit.
Flavor peor and of a cooked nature,
Mold prematurely consumed fruit.

SUMMARY

There was a continuation of umsaiisfactory results with vapor heat with
apples, nectarines, peaches, and psars showing dsmape to flavor and appearance.
No conditioning treatwents in the approach period have besn used with deciducus
fruits because the severity of injury was so great as to make the success of
such treatments highly improbeble. These data and previous rsports would
indicate that this type of treatmeant has little or no promise as a frult
sterilant.





