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WORK PROJECT I~o~5 - Commodity Treatments - J« \h Balock, Project Leader

f Temperature Stu3ieao~~Sixty~ffour tests were conpleted at 30°-37° Fo #

using 6,196 field-infested papayas, tomatoes, and cucumbers with an estimated

fruit fly population of 64,552 eggs and larvae,, Since November, 1949* when

this work was started over 40,000 fruits and vegetables containing nearly one-

half a million fruit fly eggs and larvae have been testedo The populations

tested at each temperature level and the exposure where no survivors were

recorded were as followss

Teaperature Fruit fly Ds^ys exposure

QF? populations, tested ffor non-survival

30 99,937 9

31 48,253 8
32 68,032 9

33 47,329 9
34 61,723. 9

35 48,515 9
36 62,435 22
37 _ 45,240 12

481,442

Mortality curves constructed for dorgalis and cucurbitae. and compared

with curves on capitata frora data of 836 and *"37 by Mason and IfcBride in the
same temperature range indicate that dprsalis is more susceptible to low tem^

peratures than cucurbitae and cantata,, Temperatures in the range of 30-35° Fa

produced very similar effects with a noticeable change at 36 and 37° F*

Testing of Kew Furoigant3«~-Thirty-thrae laaterials were screened to

determine their fumigating value,, The Eost effective were propylene chloro-
hydrin, and 1,2-dibromobutane against third-instar larvae and n-anyl and

n-butyl iodide against eggs»

5Vimlgatipn.Tests,, wt4.th..l^bylenQ_Pibr_0Edde>»—In Tests with naked eggs of

Da dpr^SlsT tjo cucur/bitae, and £« capitat^ it was found that capitata eggs
were most resistant to £DB near the"end""of their a©velopE©nt» At this stage
they were snich more resistant than eggs of cioxsaHs or cucurbitae. In the
early stages of embryonic development dgrsal^S eggs ai*o more resistant than
the other two species, but with dfirgalig rasistanoe increases only n * -''*--

with embryonic development, and with gucugMfeae. it remains the

There was an indication that at certain levels carbon tstrachloride when

diluted with EDB exerts a slight depressing effect on the mortality,, It was

found that at temperatures of 75~8X° F* only 32 per cent as much EDB was
required for ED-50 on £§g|tgte eggs as at 70<> Fo For dorsalis. egg3 the amount

43 per cento



Further evidence was obtained that ethylene dibromide at a dosage of 1/2
pound/1000 cubic feet for 2 hours at 70° P» is adequate only for fruits
packed in open, nnlined boxes without wrapping or packing material* At this

dosage and exposure 27 apparently normal puparia were recovered out of a

population of lfi9116 in papayas wrapped in corrugated paper sleeves before

fumigation. In paper-lined boxes 20 survivors were recovered from a popula

tion of 2,896O However, only 2 adults emerged from the 47 puparia recovered

from these tests« From naksd fruit in unlined boxes fumigated under otherwise

similar conditions there were no survivors from a population of 7,969©

Infestation Indices In Fruit3 and Vegetables~Sixty~two lots of Grade A

fruits and vegetables were held to determine the degree of infestation* In

the past three years 358 collections of 13 kinds of fruits and vegetables

weighing 23*662 pounds have been used in thesa studies,, As a rule? the melon

fly hosts have higher infestation indices than oriental fruit fly hosts*



Line Project I~o~5~l. Investigations to Develop ^rtaHty-Time^Temperature
Curves Under Vapor-Heat Sterilization

INACTIVE

Line Project I-o-5-2o Investigations to Develop ^rtaHty~Tiio9-Temperature
Curves Under Low Tempsratur90(Balock and KozuaaJ

(A) Current data*

Sixty-four low temperature experiments (Nos» 312~375) at temperatures
from 30 to 37° Fo were completed during tha quarter with field-infested
papaya, cucumber, and tomatoo Thsse experiments were made to fill in mortality

points lacking for the construction of mortality curves, primarily for

Do dorsalis,, and in the case of Dc cueurbjltae to get some data for comparison
with Do dorsalis-. Shortage of labor and fruits made it necessary to suspend

these studies in the middle of August* The fruits tested and estimated fruit
fly populations were as followss

Fruit

papaya

tomato

cucumber

Totals

No* of

fruits

2,730

2,390

LJ2&
6,196

Estimated

fruit fly

population

35,305

10,163

64,552

P E

Do dorsalis

98*2

0

0

R C E N T A G E

cucurbitae

1.8
100.0

100o0

Parasites

0.92/

Qp QQPhilus

Oo fletcherj,

The data for the current quarter are presented in tables 1 to 9, In

these tables, the temperature variations shown are extremeso Except for short

periods the temperature control was for tha most part 1 1° Po Tha abbrevia
tions §qt refers to dorsaliSo £uc to cucurbitae, and 0,o.o to Qpiua oophilus.

The percentages of dorsalis and cucjorMtae were calculated from the total

emergence of both species of parasiteso

(B) Summary of XjOW Temperature Ejcperimonts Over the Period November 1949
through September 19516

During the past *fcwo years a fairly large amount of data has been accujm*»

lated on the effect of temperatures in the range of 30 to 37° F«, on the

immature stages of Do dorsalio in natiiralJy infested fruits such as papaya,

guava, kamani, and mangOo At tha same time 3000 work was done with Q<> cucurbitae

in tomato and cucumber mainly for direct comparison with t&e effect on

and to supplement studies reported by A. C. l&son froa tiiis laboratory in

1936 and 1937 (Hawaii Lab, Repts* 35, 36, 4.0 and 45o) These studies have been
temporarily suspended, and it would seem appropriate at this time to summarize

and evaluate the data so far accumulated in order to determine the need for

continuance of this work0
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Table lo—Mortality of the immature stages of 2*

30° Fo (Current Quarter)
dorsalis and D. criciybitae In fruits and vegetables held at

Sept.

No,,

343
348

Totals

Date

started

1951

7/13
7/17

- 2

Septs*

Bays

held

9 •
9

9

range

29-31
29-36

Kind of

fruit

papaya

Noo of

fruits

140
MO

280

Estimated

population

1,176
1,961

3,337

No* of

survivors

0

0

0

Emergence

Doro Cue. Oo oe
Bar cent

mortality

Table 2»~Mortality of the imniatiire stages of Dc dorsaljlg and D*
31q Fo (Current Quarter) ~

in fruits and vegetables held at

No.

335

353

336

354
331

Totals

322

323
324
361

362

Totals

356

357

Totals

Data

started

1951

7/6
8/1

7/6
8/1

6/29

*- 5

Expts*

6/15
6A5
6/15
8/7

8/7

■» 5

8/2
8/2

EXDtS.

Days

held

3
3

5

5
8

3-8

3

5
7

7

8

3-8

7

8

7-8

•feap*
range

OF*.

28-31
30-33

28-31

30-33

31-34

30-32

30-39
30-39
29-31

29-31

31-32

31-32

Kind of

fruit

papaya

n

It

I-- — » !■ ■—M——HI fc

tOHatO
n

n

n

it

•

^Oo Of

fruits

150

i ■ i

490

140

140

140)280
140

TOO

140

340

280

Sstttiated

population

2^503
1 ■■ n\ 1 ■■!—^—^pp—^i^w^—

364
364

385)7^9
385

1,862

1,081
1,081

2,162

Ho. of Snsrgence Bar cent

survivors Dor, Cue. 0,o. mortality

0

■—-■■■■ ■ ■ ' . .,. .. i

225 122

~17 ~12 ~
45 33

0

32 45

0

0
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Table 3.—Mortality of the inmturQ stages of fi* dorsalis and I>« cucurbitae in fruits and vegetables held at
32° Fo (Current Quarter)

Kb*

Date

started

1951

Days

held

range Hud of

fruit

of

fruits

Estimated No* of

population survivors
EgQQrgence

0oo<

Bar cent

Mbrtality

349 7/17 ID 31-34 papaya. 70
344 7/13 U 31-34 n UP

980

1,176

Totals

Scots*
10-11

Table 4o—Mortality of the imoature stages of D.

33° Po (Current Quarter)
end D6 gjicurbitae in fruits and vegetables held at

Sept.
Boo

337

338

355

332

363
365
364
325

327

328

326

329
330

totals

360

IS
313

Totals

Data

started

1951

7/6
7/6
8/1

6/29

8/7
8/7
8/7
6/15
6/22
6/22
6/15
6/22
6/22

"4*8.
5/28
8/2
8/2
872
5/28

EXDto

Days

held

3

5

5
8

1

1

2

3

4
6

7

8

10

1-10

3
4

1
7

3-7

31-33

31-33

32-35

34-35

33

33

33

33-34
33
33

33-34
33

33

33
32-35
32-35
32-35
33

SSad of
fruit

papaya

n

it

n

tomato
n

n

n

n

n

n

n

n

cucumber
n

n

■ n

No. of

fruits

120

120)223

150

490

140)o-n
MO}

140

140

100

100

340

100

100

1,3.00

70

140

x|8
70

560

Estimated

population

1,296

1,296)
1,627)2*923
2,503

6,725:

335)
385)770
385
364
283
283
364
283
283

3*015

2,090
1,081

2^090
7,423

So. of

survi'pors Dor.

89 60

^23 9)9
0

102 69

0)
0)^
0

10

65
0

0

0

0

75

131
0

20J

0

332

&©P#e&c<3 Bs^ cent

CuCo €?«» Oc u^DrtsQ. j-"fc^

6
32

38

83

97

180



Table 5O~»Mortality of the immature stages of Dfl doraalis and D* cuqurbitae in fruits and vegetables held at
34° F* (Current Quarter) ~

Expt,

No.

345
350

tofcals

Date

started

1951

7/13
7/17

■■ ■" ■■■'■ ' i

- 2

Efcpts,

Days

held

9
10

■ 9-20

temp,

range

•F.

30-36

34-35

Kind of

fruit

papaya

n

Hoc of

fruits

140

140

Estimated

population

1,176
1,961
—^ --

3,137

No. of

survivors J

0

0
i

Emergence

3oro Cucp Geo«

'* ' ■ *™ — in

Bar cent

jaortaliiy

Table 6e~Mortality of the imature stages of D.
35° Fa (Current Quarter)

and Bc in fruits and vegetables held at

2xpt0

No,

339
340

333

Totals

366

369
370

372

314
374
315
316

317 "

Totals

Date

started

1951

7/6
7/6

6/29

- 3
Sspts.

8/7

8/16
8/16
8/16
5/28
8/16
5/28
5/28
5/28

- 3
Ekpta.

Rays

held

3

5
8

3^

2

1

2

3
3

4
5

7

8

1-8

Teispe

range

•P.

34-37

34-37

33-36

33-35
33-35

33-35

33-35

33-35

33-35

33-35

33-35

KIM of

fruit

papaya
n

n

toaato

cucumber

(t

n

«r

n

n

n

Ho. of

fruits

■120

120

150

390

140

70

70

70),,0
7O)uo

70

70

70

70

560

Estimated

population

Ii296

1,296

2,503

5,095

365

86

86

86)9 ,7.
2,090)2'176

86

2,090

2,090

2,090

3,704

Bo. of

survivors

130

0

27

157

0

98
108

87)

30

451
287

0

1,197

Cor,

88

10

98

Cue

72

60

46).^

18

153
160

591

3 Per cant

0oOs mortality



Table 7o—Mortality of the immature stages of I>«

36° Fq (Current Quarter)
dorsalia and D, cucurb^tae in fruits and vegetables held at

Bscpto

Ho.

346

347
352

351

Totals

Date

started

1951

7/13
7/13
7/17
7/17

2spts«

Days

held

8

9
10

11

B-n

Teop.

range

•P.

36-37

36-37
35-37

35-37

Hind of

fruit

papaya.

n

n

n

No. Of

fruits

70

70

70

140

350

Estimated

population

588

538

980

1,961

4,217

Ho. of Baergence Par cent
survivors Doro Cue. O.o. mortality

oooo
•

Table 8,—Mortality of the iranature stages of D. ctpgaa^s and D. cucurbitae in fruits and vegetables held at
37° F.

Espt.

No.

3a
342

Totals

367
368

Totals

371

373
318

375

319
320
321

Totals

Date

started

1951

7/6
7/6

~ 2

Espts,

8/7
8/7

•■- 2
Expts*

8/16

8/16

6/L3
8/16

8
- 7
Expts.

Days

held

3
6

3-6

.1
2

1-2

2

3

3

4
5
7
9

2-9

Temp.

range

O Tp

36-39
36-39

36-39
36-39

38-39

38-39
37

38-39
37
37
37

Kind of

fruit

papaya
R

tomato
n

cucumber

n

a

n

n

R

n

No. of

fruits

120

120

240

140

140

280

70

70

60
60
60

450

Estimated

population

1,296

19296

2,592

385
385

770

86

i,i67r>253
86

1,167
1,167
1^167

4,926

No. of

survivors

235
8

243

0

0

45

^239ig9)239

65
21

19
0

389

Emergence Psr cent

Dor. Cqcc Co, mortalitgr

137

3

30

U8)137
30

10
12

219



Table 9, •Infestations of fruit fly in cfasck fruits used for estimating populations in low temperature

experiiaantso (Current garter)

Esoto<faW**Jrvo

Ho.

331-34
335-42

343^47

348-52

353-55

Totals

322-26

327-30

361-68

Totals

312-17

318-21

356-60

369-75

Totals

Date

1951

6/29
7/6

7/13
7/17
8/1

6/15
6/22
8/7

5/28
6/13
8/2
8/16

ffiUsd of

pap^pa
n

«

tt

tomato

tt

encumber
n

ff

ti

No. of

fruits

120

120

140

140

100

620

340
100

280

520

70

60

140

70

340

Kb. of

fruit f3y

puparia

2,002

1,296
1,176

1,961

1,627

8jO6S

364
283

770

1,41?

2,090

1,167
1,081

86

4,424

Dor.

1,097

531
593
567
719

3,507

0

0

0

0

0

0

0

0

0

Snsrgenca

Cue,

0

0

18

34
13

65

197

174
584

955

1,081

498

487

66

2*132

Rar,

73/
53M

$
!6cV

0

0

0

0

0

Sat
0

aoi/

II 1 II

Dor.

100

100

97.05

94.3
98.2

97.9

0

0

0

0

0

0

0

0

0

Percentage

Cue,

0

0

2.95
5.7

1.8

i r>

100

100

100

100

100

1G0

96.06

100

100

ii mil ii.ii M.»

0.o6

2.3

1.3

8.0

7.8

3.2

4c 3

3.942/
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Four reconditioned navy surplus rcafer boxes, II3 7a x 7J 5-l/2w s 6'

2-1/&", were used in these studies,, The fruits and vegetables were randomized
in shallow trays with quarter-nosh screen bottoms. The number of fruits per

tray varied depending on size, papayas and cucumbers averaging 5 to 7, and

tomatoes 10 to 15 per tray* One tray in every 5 was set aside a3 a check

for estimating fruit fly populationso Exposure tin® was calculated from the

tins 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 8800

and 10:00 a0EU , and the time of exposure was calculated from 4s00 poffio of
the same day so that removals could be made always at the same hour0

Fruit temperatures were recorded daily -with fruit thermometers, usually
at 8sOQ aoma and 4-sOO p,moP and continuous record of the air temperature was
kept by maans of a hygrothormographo Temperature control was maintained

usually within + 1° F., but due to power and mechanical difficulties fluctua
tions up to +12° were occasionally recorded for short periodSo Such devia

tions had no noticeable effect on the mortality. Mason and MeBride^' in :
studying the effect of low temperatures on the Mad* fly made a similar observa

tion when fruits once cooled were removed to temperatures 3-4° higher for

varying periods from 6 hoxirs to 5 days and then returned to the original tem
perature,,

The studies reported here involve 375 separate tests centered at degree

intervals in the range 30 to 37° FB The majority of these ware conducted

with papayas and a few with mango, kamani and guava, all of which are pre

dominately infested fcy P* cUareaMa. The total number of these fruits tested,

excluding the checks, totaled 27,671 with an estimated fruit fly population

of 361,797* The number of cucumbers and tomatoes tested was 13^014 with an
estimated 119,735 eggs and larvae of D, qucurbltae. It is worth noting that in

the dgrjgalis. boats not one Jfedfly was recorded although these fruits had been

recorded as excellent hosts of the Medfiy prior to the introduction of dorsalis

in 6

The data are recorded in tables 10 to 17 and the mortality data are

separated for dorsalis ho3ts and cucurbitge hosts. Figures 1 to U present the

data graphically* For most temperatures the mortality lines are fairly well

defined for flfl£ga3-.i.B_« The data for cucurbitae are not quite so axtensive.

At 30, 31, and 32° the mortality points for both species run fairly close
together, bat at the higher temperatures from 33 to 37° there appears rather a

pronounced difference with the melon fly showing considerably more resistance,,
The slopes of the mortality lines for ^grsjQds in the ranga from 30-35° Fo

are very similar* They oil cross prohit 9 at approximately 9 dayso The curves

for 36 and 37° F* are slightly flatter indicating that at these temperatures
a change in the mortality trend occurs.

Kason, working with both the Msdfly and melon fly in this laboratory in

1936 and 1937, reported results at 32, 33, 34.5°, and 36«5° Fo Table 18 will
serve to compare our recent results on dorsalis and cucjirbitae with Mason's

data on the Medfly and cucurbj.tae«

y Mason, i C, and 0» Co McBride, 1934- Effect of low temperatures on the

Jfediterranean fruit fly in infested fruito Jour. Econ* Eato 2£(5)s897-902o



Table 10« Cumulative data for low temperatiar© otizdies at 30° F«

(A) Fruits predominately infested hy X),

10 pajsgrs 3.62 2,675 0

54 278 0

Days Kind of

v hel^ fruit*

X pQ,p£3^&

kazosni

. 4- papaya

._ 4-Totala

kamanil

._ 5™Total,s

6 papaya

_. 6~Total«

_ a«.Total»

No. of

toiite

37

in

27

ITS

37

...... 40
Tr

HI

40

27

V7B

237

700

937

161

30

203

AM.

217

S&l

27

Estimated

population s

9159
«"? J/' :^

2^450

159
139

2»7$5

""1S9

"159
139

9,659
2,612

1£4271

4,442

31S
. 9U56

22j,324

22,9 S3

Ho* of

484
27

502

5
51

145
"5

IM

235
0

11

175
1

176

35
0

15

2

5
0

■>

Morta
—§

79-7

89*0

91*0

Qfs*57

99^65

99»97

99-978

li-tar

5*3l

6,34

7o^9

7o70

8*52

2 T^.?3ggysi 594 ^aj>2£ Q 3.00»

3.C0.0

12

12**?ota

GRAND £0

Tsapaya

papaya

imnso

2.3

14

162
•54
216

4,036

151

2,675
27S

2,953

0

0

0

0

100*0 —

100*0



Table 10 cont'd

(B) Fsmits predominately infested*by D» cucugbitao.

Days
held

2

_ 5

6

^6~Tot$sls

8

S-TotaLs

10

X0~Tatali3

Kind of

ffcuit

tomato

cucumber

tos&to

cucurabes?

oueumbey

tomato

cucumber

tomato

encumber

tomato

cucumber

No« of

ffcuits

24
4-3
67

A4
' 67

60

203

737

24
4.3

67

86

Estimated

population

285
572

£57

285
572

359

993
9,456

10.449

2B5
572

570

."U73.A

No* of

smnrivor©

285
U9

63/>

70
0

70

70

23
15

3&

0

0

0

0

0

0

Mortality

% Rpobit

26*02 4.«36

91oS3 6«39

30*50 5*86

99*64 7<»69

100*0 >£«0/t.

100*0 >8»24

toioato

cucumber

4.3 570 0

0

13A 100*0



Ho-»C«jsa2latiw> data £05* loir toinpsratiste studies at 31° F»

(A) £mlt0 ps^sdcaiaijaats^r iafosted fcgr Da

Kiad of No* of Eatlaatedl Ho. of Mortality
gs34 ffguit ff&uitff --■••- - ' *-*■*■

10

2S

199

9

2

3

T*

5

papaya

papaya

suava

AS

I®

62
133

IQ-j

330
28

162

133

34-0

28

190

/•' Vj?

3«404
23

1,233

277

4037

as

60

77

232

2

£U

50

:.;; ■;

*0

70«66

93.76

96 *2tf

f> 5/

6.53

7-lb-oals

III l^fll V^S*^!MS

^lO^Tcfcals

gusm

*.2

1^012

104
210

■■•** /.

220
<■•/".» ,■

^2

262

^'•-'!;

262

.■',■•{'.;>

0

9

0

0

0

0

0

0

0

0

0

XGOod >&^ """*"

XQO.-.O •«-



Table 11

(B) Fruits predominately infested lay D» cucurbits©<

Bays

_ held

2

■i i

3

5

6

7

7~3!6ta"?.s

8

10

12

X2-Total0

Kind of

tomato

tomato

tojosto

eueumbss1
>

tojna-co

*

tomato

toioauo

eucisnbep

tcicato

Noo of

fruits

92

150

140

60

92

150

140

60
200

92

58
130

200

332

198
530

!£/,

116

116

a-.560

Estinsated

P3pulation {

313
671

364

313

354

323
671
*?]"■/.

i!922

l!752
3-04.7

626
1,339

626
1*339

1.965

HOo Of

94

236

17

320

66

91

4-5

123
. X'-'O

5

3

o

0

0

0

0

0

0

0

0

0

0

0

0

76*02

92«3S

100 aO

100 oO

100 oO

Probit

^••71

6^02

7 -rvlA



12o«~Cuna3latiif© data tor low temporainaye studies at 32°

(A) Fruits predominately infested by D«

hold

1

2

2-iro'bE&

3

Kind of

papaya

papaya

mango

papaya

Noo of

fruits

37

77

311

27

:;:/#

37
40

Estimated

population

1,189
159

2*4.50

139
159

.*159

Noo of
susFiri'wss©

615
56

■'.' f"**n
'O* i* ■*•*.«

43
26

'AM.

279
10

Jtetalitar
% Esrobiii

161 4*442 22

27 139 0

• 4

5

^•ix>tal

paps^a

mango

s

237

93V

2*450

3.59

9,659

.1.2T^X

304

0

170

-j^i.1' ■ i «ii , i »>t^gy. ».^ i 'J*'rf »'' ' .1 !' ' m '• ' '

7 mmm

3 papaya

rasas©

. -g^o'tals

ijuy >raff pJBBcr^^ff

11 mmm

2k«ir0t£Vl3

563.

27

432

4,86

IK

7*517

16^691

6,4^3

2^675

8

32

0

2vi

0

0

0

0

0

0
0

.100.0



12 eontp&»

(B) Fruits pa?©dcmi2iately in£aste& 1b$* g«

*

2-%SPo"talj

6

Kisd off

tozaato

fcossato

cucumber

No* of

fruits

2A

13

%

103

Estimated

population

285

V>57

J5

931

264
X91

65

0

285

10

lO^So1

12

12-^c

toEato

V'SlS

tomato

203

48

86
1,3/,

4B

S6

13^.

9^4*^

16.099

2

0

0

0

0

0

0

100*0

*



data for Ion temperature studies at 33*

(A) Fruits pradoanin&taiy isfestsd by D«

Days Kind of

hald tsvd.%

1-Totals

2«4'otais

...3-TotaXs

_4»Tota3.s

5 paps^a

5-4totej.sj

No* of

l^uita

17
28
45

55

333

28

2d-5

155
133

347
28

375

105

2j?i>

307

34-9

Estimated

isow^lation

22

28
50

177

277
4i4

* 28

4*050

28
4,073

1,355

3*892

Wo* of

24

37

94
72

.16ft

183

2

9.7

17
0

X7

0

20

2

0

2

Morta3

26oOO

63*44

9^*77

Beofo±fc

5*34

6.27

6.5-5

74.9

7o25

S«29

8 psiaa^a 545 9^020 0

291 0
0 100.0

26 0

12 pap^Tfc 90 336

49S
•I;

9 papaa* 314 5..560 0 100*0

10 papa$& 90 336 0

guava
*lt"'f\ *■>

GRAUD TOTAIS



-257*

Table 13 cont'd

(B) Fyioitis pjretoain&tely infested !)gr j)* .

9

10

tomato 180 521 91

.1»S42
2SC63

tcaaato 12

Days

.. held

1

Z

2«Total£

3

SMtotsie

Kind of

fruit

tomatoes

tomato

cucumber

tombo

3

Noo.ijOsf

fruits

293

20

302.

■&

152

80

232

Estimated

845

1,055

623

1,084

439

MO» Of

7i

260

49

%

92^99 6.4?

6

6*»Total:

7

?n»'?ota2«

8

tomato

tomato

toioato

150

162

180

1^8
368

122
80

180

1?29X

2j»C63

769

1,269

204

0

20
20

0

0

0

55
0

99»03 7«33

3jOOqO —

96«03 6o73

tomato 24 150 0

0

260 759
96 9g?2
35b G 100^0

tonaato 24
20

150 0

?,
i'j

tos^to

cucumber

160

J6
476 0

0

0 100*0

cra&BD 2



Sable 14»-~C«EiQlative data for- low temperature studies at 34° F»

(A) Fruits predominatoly infested by D*

Days

1

l-To'&ils

2

..S—Totals

3

3«Total3

4

4-Tetals

Kind of

ffcult

S£

suango

papeya

kamani

papaya

maneo

Wo*, of

fruits

37
40

:r>-

an

40

27

17o

37
4D

77

in

40

27

Estimated

population

*X59
• „ •».'..->

2,450

159
139

1,189
159

•!.s 34#

*159
139

Moo of

900

74

9U

1A59
70

69
1.293

•249
5S

30?

477

0

59

Mos?tality

^ Ppobit

27.74 4<4£ __

52-77 5»07 _

77.23 5»75

37 1?1^9 54
80 318 0_

X0?920 130

700 2,612 1

27 139 JL

96-A2

JLJL papaya ^us. A54 JJ .wi.jii.u

12 papaya 162 2,676 0
maogo 54 278 0

10c? ^

&>Tota3.i3

7

S

8-*Totals

_ 9

10

10-ffot£ils

papaya

ntffoa

papaya

nianso

317

291

27

474

302

!;?; 671

A.292

8,778

. 139

9^904

4,637
278

7

X

0

'}.,

0

0

0

0

99.04

99*34

99-939

100*0

100oQ

7*33 .,

SV70

•

C "; .'- T



Table 14 cont'cU

(B) Fruits pffedoBiimfcelar iafested b^1 D»

llama

held

2

2«Totals

4

^.-Totals

"^i'ooaiu

7

8

IMstetals

10

12

^-.Totals

—Klafl of "

tosiato

cucumber

tomto

cucombas?

tomato

oucwobsr

tart.

tooato

cuoissb®?

tomato

Ko« of

faults

24
43

67

24
43
67

24
43
67

60

24

43
67

48

48
86

134.

596

Estimated

285
572

857

285
572

857

285
572

359

285
572

570

J.$7&4

570

1O44._.
1,714

Noo of

survivors

B9
2X7
336

52

157

209

0

27

£?

46

0

0

0

0

0

0

0

0

Mbvtalitar

60«79

75»61

S7»19

100«Q

5,00 «»o

100^0

Broblt

5,27 _

6.1A ...

■ ■!■

Mb-i

O'kv



Table 15* OunKOati-tre data for lx>ir temperature studies at 35e F

(A) Sfcuits paradcsdnatel^ infested Igr JD*. doraalis*

~~ K!a& of No* of Blstiraatid HoTof
% Brobife

2£ 9 24

0

2 190

gg

|52 231

230 1,777
28 ^

149
3

72*89 5.60.

4

7

papssj^a

gaawat

.152

133 27?

240 2,410

38 jgg.

233

16
0

2*373

702 10^266 27

. Q,

9 raraya

27

310 7,628 0

7,79

10

12

papag?a 104, 362 0

0

V 3.G0 &

KJ4 3&2 0

0



Table 15

(B) Ejpuits predominately infested by D«

7 tomto 3-20 641 0

70 2

2SQ.

8 tomato 212 934 32
0

totals

Days

1

2

2-TotaXs

_ 3

6

«TT» 1 . 1 .11

Ja-Totals

Kixad of

fruit

cucumber

tomato

cucumber

cuGumbe^

tomato

cumanbe?

Noo of

felltS

70

92

220

92
128

70

92

58

Estimat@a

population

313
757

1,070

2.176

313
757

2*090

313
671

No. of

0upvi"worf3

(56

100

395

495

223

52

, £$$&

31

39

Mortality

% Beobit

0

53«7A 5*09

39175 fi^Pft j_

53»6A 5^09

78.42 5*79

10 tomato XS4 626 0

XX.y 1^34^ , - Q ^^
3C0 159-B (5 !Coc5»O

12

GRMD TO'

tciaato

cucumbsr

184
116
300

2*0X0

626

15.9c?S

17,856



-262*

Table I6o CuzoulatiTQ da~oa for lou temperature stisiies at 36? F«

(A) Fruits predominately infested by D

Days

_ feaXd

1

2

2**Totals

3

3*»Total9

4«Totals

5

5-ffotaJs

6

6*Totol$

7

Kind of

firuit

papaya

lenmani.

papaya

xnango

papaya

papaya

mango

papaya

papaya

macgo

Noo of

fruits

37
40

77

111

40

27
178

37
40

77

in

40

27

178

37

30

ni

80

27

21*

267
620

Estimated

population

1,189
159

2,450

159
139

2*748

1,189
159

2,450

159
139

2.7A3

1,189
318

„, 3-'507
"2,450

31B

139

2, £07

10,760

2,294

No« of

stnraLvos's

1,189
229

l?3l5

1,162

99
123

1*384

283
32

315

501

0

59
560

112

0

11?

10

0

0

3.0

26
0

totality

%

2*23

49^4

76.63

79»62

92.67

Sroblt

2«»99

4^99 "

3 P73

6»^4

7,69

8 papaya

'26

211 4,149

—13SL

0

0

9

10

10-Sooals

11

12

12~Total3

GRfflQ TOX!A1

Dam.ya

papaya

u&ngo

papaya

120

602

54
656

254

162
54

216

3,216

2*530

15,217
278

15*395

4?444

2,675
278

2,953

55,220

0

4
G

4

0

0

0

0

100*0

99.97A

100*0



TaKL© 16 cont'do

(B) Rruits predominately infests by Do eucispbit$eo

held

2

2-Totala

A

4-Totals

6

8

J8«^otals

10

12

vR\fTivHy CtVuvn

Kind of

fruit

tomato

cucumber

tomato

cuctmiber

tomato

cueumbs?

tomato

cuoumibex*

tomato

rmeumber

tomato

cucumber

Woo of

fruits

24

67

24
43

24

24

127

48
86

134

48

86

134

Estimated

285
572

572

357

285

si'?

285
931

1*23,6

570

1*734

570

i*m

1,714

7,215

No* of

256

259

53

X08

0

3?

0

£

0

0

0

0

0

0

lk>rtality

& Rpobit _.

8?<w&0 6*15

99o67 7»72

100*0 >8p24

IGOoO >2i»24 _



Table 17o Cumulative data for low temperature studies at 37° F«

(A) Emits predominately infested by !>• d

Days

_hald

1

1-Totalg

2

2«tfota!s

3

3-Totsls

*
4-'iofcais

Kind of

taiit

papaya

gusm

papaya

guava

.

papaya

guom

papaya

suave.

No« of

fruits

10

28

38

62
133

195

230

28

25©

162

Estimated

population

9
28

37

190

277

467

1,777

2a

1,605

1,283
277

i,3£o

No« of

SUFV&VDiFS

9
16
25

103
70

173

235
5

240

80

75

155 •

Jtotalltgr

$ frobit

32*43 4-54 ~

62.95 5*33

86**70 6oil ~

170 2,283 62
guava 2B 28 o

5-xotals 198 2,313. 62 97*32 6^93

6

7

7-sFotaXs

8

9

10

lO-Totala

12

papaya

papaya

euava

papaya

guava

napaya

papaya

GRAND TOTALS

232

365

390

12

132

552

147
699

160

304

514

104
210

314

2$644
277

2,941

3,345

3*3S7

6,185
291

6,476

-d.,170

3,558

498

4,056

362

7<oO

27,970

8

0

B

0

0

0

0

0

0

0

1

0

1.

0

0

0

99-73

IOOoC

XOOoG

100*0

99-98

100«0

MM.

8»54



Table 17 eontB&«

(B) Snfestsd ts^ D»

a' g. 7

hsld

1

2 totals

3

4

5

6

7

8

8«tfo1;sig

9 •

9««To<fcslp

10

IC^TciifeZ/r:

12

KSaafl of

tomato

tomato

eueiambea?

cucumber

cucumber

tomato

cucranbas?

tomato

tomato

cucumber

tomato

cucumber

tomato

cucumber

tomto

cucumber

ita&ts

140

232

128

360

130

92

60

92
58

150

60

ISO

92

58

. 150

120

60

ISO

184
116

3OL)

184
116

**>

Estimatsd

698

757

1,253

313

757

1.167

313
erx
98/,

641
1.167
1.803 •

33.3
671

641
1,167

626

la968.

626

1«342

Ho« of

0

251

239

89
5^.9

2L

iS
2X3

0

19

19

4
17

12

0

12

0

0

u '

0

0
u

g Rpobit _

100u0 . —

4$*25 h**$\

mm 5>m

iiVivZ5 5*3X

89«03 6»25 „

■93*9^ 7^'Jl _

07,^7 7«O^ _

• •



These same data are shown graphically in figures 5 to 8. In these figures
the mortality curves are fitted Isy eye to Sfeson*s data which are such more

extensive than our more recent 1950-1951 data. The points for the latter are

included merely for convenience in comparing both sets of data on cucurt4%e

and to show the agreement with dojgggiig and sagitata.,, At all temperatures
where it is possible to make comparisons it seems evident that dorsal^ is

slightly less resistant to cold than is .cucurbitae or cajgitata, both of which

have quite similar responses* In table 19 are listed the exposures where

last survivors were obtained,, It is quite evident that temperatures in the
range of 30 to 3 5° F. produced very similar effects with slightly increased
survival times apparent above 36° F»

Baker5*1', using the data of ?%son and KcBride, discussed the probit
mortality logarithm of time transformation as a method of determining treat
ment requirements to assure non~su?vival of fruit flies* For this purpose

Baker suggested the us© of the exposure coordinated with a probit of 9,

representing a mortality of 99*9968. With this as a basis his security require

ments for sapitata called for 12 days at 32° Fa, 13 at 33° F,, 14, days at %° F.

15 days at 35* Fo, and 16 at 36° F. Such a recommendation would soem to be
ample for both eucjirbitae and

With the possible exception of bell papper and snap beaa3 low tempera

ture sterilisation has little practical application for Hawaii as shown by
the following list of potential Hawaiian export crops with their low tempera
ture storage thresholds%

Commodity Temperature Storage Period

Banana
n

Pineapples (mature green)
" (ripe)

Papaya (mature grsen)

n (1/4 ripe)
" (1/2 to 3/4 ripe)

(green)
(ripe)

Avocado

Tomato
t?

Cucumbers

Zucchini squash

Bell pepper

Snap beans

(mature graen)
(ripe)

50-60

40-45
55

4-5

45
56

56-60

40

55
40

45

40

32

32

3 to 4
2 to 4 weeks
2 weeks

1 to 2 weeks

3 weeks

1 week to 10 days

4 to & weeks

3 to 5 weeks

1 to 2 weeks

2 weeks

3 weeks

4 "to 6 weeks

2 to 4 weeks

for papaya the above figures are from the U. S«, Sept* of Agr<>

Circ. Ho* 278, The commercial storage of fruits, vegetables, md florists*
stocks fcy Dean Ho Rose, et &L

1/ Baker, Ao C 1939.. Tha basis for treatment of products where fruit flies
condition for entry into the United States. Circ, Ho*are invo3.ved as a

551, Uo So Dept



Table 18 Mortalities of D«, dorsals and C, cucurbitae in low temperature

Exposure

Days

1

2

3

4
5
6

7

8

9
10

11

Populations
tested

1

2

3

4
5
6

7

8

9
10

Populations
tested

1

2

3

4
5
6

7

8

9
10

Populations
tested

studies

D. (sucur

in 1936

50.2

67.1
78.6

86.8

98*59
99.55

99.89
99.81
—~

100

100

52

26.0

. 6.1*4
89.3

93o7

99.58

98c 77

99.95
100

100

100

30

•

72.9
91.6

89,9
99.9
99.0

99o9
99.7

100

100

30!

conducted

bitae and

in 1950-51 compared with mortalities of

C. capitata in

and 1937 in the range 32-

"5CM51 data (32°
Per cent I

probit

5.0

5.4

6a

7.2

7.6

8.1

7.9

~-

,003

33<=

4.4
5.3

6.3
6.5
7.2

7o3

8.3

VMM

,073

35°

-

5.6

6.4
6.3
8.0

7.3
8.2
7.8

,657

fcrtalii:

cucti:

46.9

84.5

93.3

99.98
««.

100
«tKCI

16

* F.

93,0

76,0

85«&
33-3

85.1

99,03
100

96.05
100

100

17,

771

53«7

89.8

53.6

78.4

96.0

39.5
.99.14

100

17,

F.)

rbitae

probit

4-9

6.0

7ol

8.5

«~»

,099

6.4
5«7

6.1
6.0

6.0

7,3
w«

6.8

•Kuia

,251

5.1

6.3
5.1
5-8

6o3

6o3

7.4

—

sioilar

37° F.

Vhaon

GUCU

22.5
38.0

76.4
73.0

93o7

95.7

98.1

99.07

99.94
100

63

■3JU2
55.6

66.6

82.1

89.3

95.1

93.13
99c 43
99*90

1(X)

41

33.7
63.8

72.5

31.9
96.0

97.5

98.59

99*94
100

KJtwta

2%

studies 1

?s f36-«:

Per cent

probit

4«2

4.7

5o7

5*S
6t 5
6.7
7.1

7.4
8.2

,835

33€

4«6

5.1

5.4
5.9

6.3
6.7
7.1

7.5
8.1
~~.

,550

34?

4o 0

5*4
5.6

5.9
6.8

7.0

7.2

8.2
man

,892

yi Co

VT data

Mason

(32* F,)
Jfortality

qapjttata

43.2

60.2

77o5

89.6

97.3

99*19
99.8

99.93
99.98

99.98*

100

118^

» F,

45.9
57.0

77;7

92.5

97.1

93«5
99.76

99,39
99c 95
100

69,

5*F

24.8

46.9
65.4
88.6

95.9
99.02

99.74

99.94
100

100

49,

probit

4o9

5.3 .

5.8

6.3
6.9

7.9
3.2

3 8.6
•am

?6S8

4o9
5.2

6.4
6.9
7.2

7.8

8.1

80 3

363

4.3

4.9

5o4
6.2

6.7

7.3
7.7

8.1
_~

««.

980



Table 18 (cont'd)

Bgposure

Days

1

2

3

4
5
6

7

8

9
10

11

12

Populations
tested

32,

63,
86O

90o

97o

99«
100

100

100

99o

200

t

cjtos

4
0

7
1

3
7

98

27*

5O~851 data (32°
Per cent

•sails

profit

4*5
5*3
6,1

6o3
6*9
7o8.

■f»«n

So 5

970

!fetal±1

eucurbita©

46.3
80.9
62i.3
9Bo2

89.0

98o 9
97c9
99.3

100
cam

100

17,

probit

4d

5<

5<

7e
6,

7«

7C

7c

■a

m

270

,9

,9

,3
1

2

,3
0

5

Mason8 s «36«8'
^r cent

cucurbltae

40,

63,
76,

79<
93«
98t

99«
99«

99.
100

4CK3

100

,5
,5 "
>6

,4

.4
8

,8

9
8

»

31s

proMt

4,8
5*3
5*7
5o8

6e5
7o2

7.9

8^0
7o9
«n

««»

618

J7daibftf"
Mortalii

32<

39,
60,

j 76«

86.

95c
98c

99.

99,
99,
99c

100

:apd

> /

A
>7

>2

7

2

0

0

,5
8

98

36»5^)

.tata

prafeit

4o6

4«7

5o3
5o7

60 7

7*1

7o3
7o6

7«9
8*5

245



Table 19*—Maximum periods of exposure to temperatures of 30-37° F« where

survivors were last recorded.

Temperature

30

31

32

33

34

34*5

35

36

36o5

37

1/ Data of A.

D« dorsalis

8

7

8

7

8

8

10

10

Co JSason and 0o

Ds^ys Exposure

C* capitate!/

9

10

10

9

3

11

Co MbBride £roa

D« eucurbitae^/

6

7

9

9

7

8

8

8

9

9

this laboratory du

£/ Data of Ihson and McBride (f36«»37) included \&th «5O-?"51 datae



Figure 1.—Mortality of eggs and larvae of & dorsalis and D, cucurbitaa in fruits and vegetables held at 30 and 31* Fo

(a) 30° F. (b) 31° Fe

0—SDO dor3_q!i_3

& D, cuQurbjtg.e

; ■

2 4
Exposura Days

8 10



2.—Jfortality of eggs and larvae of D. dorsalls and D. cucurbitae in fruits and vegetables held at 32 and 33° F,

(a) 32°

-qB.
—& B, cucurbitae

(b) 33° Fo

2 2 4
Ekposure (Days)

Z § So" 20



Figure 3.—Mortality of eggs and larvae of D. dorsa3l3 and D* cuourbitae in fruits and vegetables held at 34 and 35° Fs

(a) 34° P. ft) 35° P,
O—-oD, dorsalda

4— d\ Do pucurbitaa

(Days)

6 8 10



igur© A»—Mortality of eggs and larvae of D. dorsalis and De cucurbitae in fruits and vegetables held at 36 and 37° F,

(a) 36° F.
© — o Do dorsalia

^ _—A 2« cuGurbjtao

(b) 37° P.

6 8 10
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5.—Mortelity curves conparfug the affect on D8 dogsslia. D. cucurbitaa, and g. ca£itata held at 32° P.

■3?

£

a

Q

x capitata. Mason3 s data, '36-'37
& cucurMtge, Masotx1a data-, '36-'37

cucurbitaa, )
..r»,.T«.—■

-•r— ■-—:: v-



curves comparing the affect on D«. dnr«flljj.flT D. cueurbitae, end Co

vsgetables held at 33° P*

g
C. tg. »36-'37 (Mason)

4) , ouourbitae

in fruits acd
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fl, OB

35® Fo » £« dorsalia «5O-?51
34*5° Fo » C, <cgD|tata (Mason)

& 35° Fo ~ go cucurbltae 95O-951

~4 34*5* Fo - D, cucurbitae e36«937 (Sfeson)

6 8 10



—Mortality curves comparing the effect on Do

vegetables hald £t 36 5 and 37° F,

Do oucurbii&a,, and Cfl egsitats in fruits and

© 37° ?c 37° Fft - D. _Gi

36O5° P. - Dc oucurbita© *



Line Project I-o~5-»3o To Develop Tlme-Dosage-Hbrtality Curves Under Methyl

Bromide Flaoigatlon,

line Project I-o~5^4c To Test New and Previously Untried fomlgarrts fog Use

in Commodity Treatments.

(A). Screening of materials to cloterinlne thoir toxicity to naked eggs

and larvae of Do sorsglis.. (Eiznsan)

Thirty-throe materials were sersonQd as fraaigants against naked eggs and

larvae of Do ^oraalj.ist> Preliminary tests had been made previously with many

of these utaterials fey Balock (Quarterly Iteport of Jan.-Mar„ 1951P pp« 645,646)0
Total number of coinpomids tested to date is 102,

Table 20 presents the results^

Propylene chlorhydrin and 1,2-dibromobiitana were the most effective

against larvae, killing 95% or more with less than 10 mg./Lo Propylene
chlorhydrin was not very effective, howeverP against the eggs« K-azqyl iodide

killed all eggs at the lowest dosage used* 0*0025 ml«/L SWbutyl iodide killed
all eggs at 0.005 ml./I*, Both materials were fairly effective against larvae*

Seventeen or approximately half of the materials killed less than half

of either eggs or larvae at a dosage of 0*1025 ioI./Lo (approx* 3/4- gal*- P©p
1000 cu, fto)o

Certsin tentative generalizations] may to raade on the basis of the com

pounds so far testedo Tha primary n- monohalides tested have given better kills

than the corresponding isop secondary or tertiary compounds5 in fact the

iso, sec,-, and terto- bromidss have ell given poor killSo 13168© results are
the opposite of those obtained ty Roark and Cotton in tests with the rice

weevil in wheat (U*S.D0A. Tacho Bui. 162). They obtained the poorest kills with
the n- monohalides and tha best with the tei-t- coupoimdSo In our tests ths

n-butyl and n-aaoyl bromides and iodides gave better kills than the correspond

ing n-propyl materials* itoark end Cotton found that the n~propyl gave better

kills of the rice weevil than tho n-btityl broasides and iodideso

The straight chain pri^nrjr monoheJddas have shown soiqs tosic effect when

containing up to 8 carbon atomsj fceyord that thetcxicity has been slight in

the materials tested. H«nonyl bromide and n»-decyl bromide, chloride, and

iodide were all ineffective* N-octyl bromide was ineffective against larvae

but killed eggs at a lower concentration than axsy of the other normal mono-

bromideso

None of the fluorine coinpcimds tested so far have been effective,.
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Table 20c--Materials screened as fundgants against naked

Materials

Bromides-

T^ibromoniathane

l«broro~l~propenQ

1$ 2-dibroinobutone

2 ethyl hesyl bromds

n-octyl bromide

si^ncry! bromide

Eodecyl bromide

n-tetradecyl bromide

ee'byl bromide

Chlorides-

Efcfcylene chlorhytlrin

Propylene chJLorhydrin

Msthyl benzyl chloride

Bro-iiochlorides-

Bromodichloro methane

KLbrcxaochloro mothazie

l-b3?o3so«3-chloro butane

Tetramstfaylene ehlorobro2rf.de

Iodides-

n-propyl iodide

n~butyl iodide

isobutyl iodide

n«aByl iodide

isoasyl iodide

n^decyl iodide

LD-50

42

>135

5,5
>106

12o5
>U0

>109
>97

.>96

27

58

9

>201

>240

17.5

>230

2.0

^4.14
6e4

<3.88

7.5

<128

SB

LD-95

190

>135
8.7

>106

21.4
>uo

>109

>97

>96

>100

>100

27

>201

>240

29
>230

5.5

<4«14
16

<3.88

14
<128

t eggs and third-instar :

ED-50

Mg.A

>3O5

>135

6c 5
>106

>113

>no

>109

>97

>96

8.3
6.6

-

>201

>24f>

I6e5
>230

26

19.3

29
10.7

17.5
<128

larvae

Hours

U>-95

Ife.A

>3O5

>135
12,1

>106

>113

>no

>109

/>97

>96

15
10

-

>201

A240

25.5
>230

42

68

95
63.0

a
<128

48 i

LD»50

%.A

>3O5

>135

4.1
>106

>113

>110

>109

>97

>96

7.2

5.2

17

>201

>240

12.5
170

19.5
11

16

9.3

14.5

Larvae of Bacus

8

fours

LD-95

>3O5

>135
7c 8

>106

>113

/>U0

>109
>97

>96

Ilo5

8O9
43

>201

>240

18o5
>230

35

22

45
20o2

31
<128

(frrpal^.

Mortalities(%)at hi^iest
dosag

TSlLSo ]

galo ]

Eggs

98
0

100

0

100

37

14
0

4

100

91
100

17

34
100

100

100

100

100

100

3

3 tested (0ol025
per L* 9 approxo 3/4
per 1000 cm ft0)

iarvae
After 48 Hrs*

0

2

100

0

2

0

9

0

3

100

100

100

38

39
100

64

100

100

100

100

100

2
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Table 20 (eont'd)

Materials

Fluorides-

Cyelohsjtyl fXvori.de

Banzotrifluoride

bis-(trifluoro methyl) bensens
l«>flTJoro-lj2j2-trichloro ethane

l,l«difluoro-2s2-<3.ichlo?o ethane

1,l-difluoro-2,3»dichloro~2~propene

p-ehloi'obenzotrlfluorids

o-chlorobsaaotrifluorida

nsr-chlorobenzotrifliiorlde

awiitrobensotylfluoride

HHamlnobenaotrifluoride

Eggs

LEu50

%.A

>89
>122

>132

90

>U3
no

>128

>132

>132

>137

U>-95

>89
>122

>132

220

>143
>183
>128

>132

>132

>137

>124

Larvae

24 Hours

w-so
Mg,A

>89
>122

>132

no

>143

>183
>128

>132

^132

^137

>124

IS-95

>89
>122

>132

165
>143
>183
>128

>132

>132

;137
>124

4B Hours

LD^-50

Hb.A

>89
>122

>132

>U3
>183
>128

XL32

>132

>137

>124

LD-95

%./L

>89
>122

>132

>143
>183
^128

>132

>132

>137

>124.

Ifortaliti8s(i6;at highest

dosage tested (0.1025
mis. per L., approx, 3A
gal. ]

Egge

9
8

0

83
0

73
50

27

10

3
10

aer 1000 eu. ft.)
Larvae

After 48 Hrs,

0

0

0
faa

2

12

15
2

43
0

0



(B) Tests with ethylene dibron&deo (Balock, Hinman, and Kbsuma)

lo %g development in Dc dorsalis. D* cueurbitae» and Co capitata

and its relationship to fumigation with ethylene dibromide*

In the last quarterly report (April-June 1951, pp« 824-817) tests con-
ducted with naked eggs and larvae of D. dorsalis. Do oujcurbitae, and

£• capitata showed that the susceptibility to ethylene dibromide was in

the following ordert 1 - cjicupbitaQ, 2 - ^srsaj^g, and 3 - c_apitat&, This
was true of both eggs and larvae although the data on eggs of cueurbitae Here

very meager,. The tests previously reported were conducted in the 5«-gaHon

tins used for fumigant screening studies held at room temperatures which
varied from 75 to 81° F«

The present series of tests was conducted first to complete the informa
tion ojri 8gg3 of cueurbitae and also since eggs of Co ejjiitata, had shown 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 sait©

manner with the other two species* It was previously reported by Bee, Lindgren

and the writer that the effect of EDB on young and old eggs of D« dorsalis

was the same,, (Quarterly Report Apr««J-ane 1950, $,,4$) ~

Jfethod of testing was similar to that previously reported except that

temperature during fumigation was kept at 70° F« h^r holding the fumigation

tins in the temperature-controlled fumigating chamber,, To obtain direct com-

parisonSj, young and old eggs of all 3 species were exposed in the same con

tainer, ycung eggs 3-1/2 to 7 hours old in one petri dish and older eggs in
another* Fifty to 100 eggs of each age and species were fumigated at one time*.

To obtain older eggs in approximately the same stage of embryonic development

(approximately 80-90©, cueurbitae were held up to 23 i/2 hours after oviposi-
tlon, doagalia 28 l/29 and capitata. around 50 hours* This was based on first
observed hatch at temperatures then prevailing which was approximately 24 hours

f M^ 32 hours for dgrsali^ and 54 hours for cj&pltatfto Technical.

)
SHSSEM^S* g^ 4 j&plo

EDB (Dow Chemical) diluted with CCl^ (G0Po daw) to make a 2 per cent solution
of EDB by volume was U3ed in these 3tudieso Dosages per tin (19«6 liters)

ranged from O05 ml* to 0*7 ml, which were equivalent to 0oH to 1<>56 mgo per

liter of technical EDBS and were applied by means of a micro-burette graduated

to 0o05 ml*

The results presented in table 21 aad figure 9 reveal sonss very interest

ing information,, The order of susceptibility of the three species is the same

as that previously reported, with gocurbitae the most susceptible followed fcgr

dorsalis and capitataa This is true only of eggs nearing completion of

embryonic development. During the early portion of development d&rgalig. eggs

are more resistant than capitata, but whereas resistance increases only slightly

with embryonic development with dorgal^ (LB-50 = O72 mg*/L» for young eggs
and o92 mgo/L<. for old eggs), amounts of EDB required for capitata eggs
increased from 0,42 mga/Lo for young eggs to 1O7 mg* for eggs nearing complete
developmentc No values are available for 153-95 for the older eggs of either

dorsalis or capJLtata. because of a levelling off of mortality at the higher

dosages usedo This levelling off become apparent at around a dosage of 1<>56

mgo/l» and might be attributed to the depressing effect of CC1/ used as a
diluent which at this point is equivalent to 55*8 mg«/L* Reduction in toxicity



Table ja.^CoinparatiTO effect of etfaylene dibrond.de on naked eggs of D.

in varying stages of development©

<naourbitaeo and

Species

C. capitata

D« dorsalis

D« cueurbitae

Ho. of

eggs

3,765

4,670

1,000

5,595

4.703

39129

2,446

Age
Hours

3 3/2-7

24-30

49 1/2-
511/2

3 1/2-7

211/2-
28 3/2

2 1/2-7

19 1/2-
23 1/2

Fbv cent

6.5-13.0

44-55

92»95

11-22

67-89

10~29

79-96

itoaage and Per Cant Mortality

(og./Ii.)
0,11

0

15.2

1.65

22.4

0.22

11.2

11.2

7.5

2.25

5.1

25.0

33.2

0.33

25.9

8.3

3.3

78.6

0.45

59.1

6.0

7.5

24.7

.9.6

95.8

85.2

0.56

57.6

12.9
€x» wa *»

11.5

100.0

0.67

39.6

39.2

2.5

44.0

19.9

98*2

100.0

0.78

97.8

59.1

61.5

100.0

0.89

99.6

61.1

8.4

73.4

44»7

100.0

100.0

1.00

100.0

84.8

90.7

100.0

1.U

100.0

70.1

16.8

79.3

60.2

100.0

100.0

1.33

lbo.O

91.9

29.1

86.3

65.0

100.0

100.0

1.56

28O4

66c 2

cm

3/ Calculated from approximate lasan time elapsed from egg deposition to first hatch at prerailiag

oapitata « % hrse? dorsalis - 32 hrs«s and cuenrbitae - 24-hrso
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Figure 9.—Effect of ethylene dihrosrf.de on eggs of G« capitata* D« dorsali8o and D. cucurbitae in various stages
of development,.

(A) Go capitata
q —o eggs approx,* 10$ developed

it $

2*
approx, 15% developed

n

(C) l)0 cucurbitae
O eggs approxo 20? developed

0,4 0,6 0.8 XjO
Dosage in

1,0



of organic cpi

and LirKigr*
due perhaps to the greater dilution 49 'to 1 in the present stizdies collared

to 3 to lo This phenomenon was not observed previously when the temperatures

of fumigation were 5 to II® higher (75~81° Fe) compared to 70° Fo in the
present series. These differences in temperature were reflected in pro

nounced differences in fumigating effectiveness as can be seen I^y comparing

the curves obtained at 75-81° Fo (Report April-June 1951, p* 816) with those
in figure 9 of this report,

Eg,/I of EDB for LD-J50
75-81° F, 70° F«

0«40 0*92

0*55 1*70

2U The effect of wrapping and packing material during fumigation

with EDB under 3m fruit load*

In the last quarterly report it was shown that fruit fly mortality might

be affected if, before fumigation with SDB, fruits ware enclosed in corrugated

paper sleeves or wrapped in citrus tissue to prevent bruisingo Six additional

tests were conducted during the current quarter to get further information

on this point.

The load for all 6 tests was maintained constant* Seventy~six field

boxes were used in each testo The approximate weight of the fruit itself was

around 1600 lbs« Papayas with or without wrapping were always packed in a

single layer, 21 fruits to a box* Whera it was necessary to supplement the

load with other fruits or vegetables, these were packed in the boxes loosely

to within about 2 inches of the top*

Five of the tests were conducted at 2/2 pound per 1000 cubic feet for 2
hours. In 3 of the tests the papayas ware wrapped in a corrugated paper

sleeve; in one test the papayaa were packed naked in boxa3 lined with a single

sheet of newspaper on the bottom mid the four sides5 and in the other test

the fruit was fumigated naked in unlined boxes* A total of 27 apparently

normal puparia vera recovered from 4->704 wrapped, fruits with an estimated pre«

fumigation population of 475ll6 fruit fly eggs and larvae* Only 1 adult

doraalis emerged from 'this number. In trie experiment where papayas were packed

in paper-lined boxes 20 puparia ware recovered from 1*596 fruits containing

approximately 2,896 fruit fly eggs and larvae* One go£§&2£& adult was reared
from the recovered puparia* There were no survivors 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 recommendations

of 1/2 lbo/1000 cuo fto are adequate only if the fruits are packed loosely in
unlined boxes without the usa of wrapping or packing material,, Since survival

where fruits were wrapped or boxes lined xiith paper raay be due to added

absorptive area and/or intorference with gas movement, experiment 162 was

pHannad to determine vhather a 50^ increase in tiiaa and dosage would offset these

conditions.. However, due to an extreme shortage of papayas as a result of

recent 3tonns it was impossible to test a full papaya load and it was necessary

1/ Shepard^ Harold Ho and David L* llndgren, 1934» The relative efficiency of

son© fuiaigants against the rics x-reevil and the confused flour beetle, Journ
Econ* Sato 27(4)s842-845<>

2J Jefferson, R* N» 1943. Influence of carbon tetrachloride on the toxic effi
ciency of certain volatile organic compounds* Jour* Econ. Sat, 36(2) s253~259o



to supplement the load with field-infested guava and karaani,, The fruit fly
populations in the small load of papaya tested were too light for obtaining

reliable infornjations but hea-sy infestations occurred in both gtsava and
kamani and out of a totalffuit fly population of 12,908 there were 320
survivors©

Farther work will be required to determine fumigation requirements for
fruits to be treated with packing inaterial*

Detailed data are presented in table 2&
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Table 22o —Fruit pack sad load and its effect on fumigation with EDB at 70° Fo

Test Dosage Exposure Kind of Ho0 of

Hop lba»/1000 fto3 Hours fruit fruits
tfethod of packing

and loadings

Estimted ,

population Pup*®' doro cue* Bar,

Per

157

15S

1/2

1/2

papaya 1*512 Papayas vrappad individually 19*864
in corrugated paper sleeve*

cucumbers 43 lbso 72 field boxes*--21 fruits

par bos* 2 field boses ea*

snap bsans 27 tt of cucumbers & string beans

naked*

papaya

159

160

161

162

1/2

1/2

V2

3/4

2

2

2

3

papaya

papaya

papaya

papaya

guava

TeaimrA

1,596 Bottom & 4 sides of field
box lined yith neyspapex* 1

sheet thioko Fruit naked in

76 field boxes*

1^596 Fruit naked in 76 field

boxes—21 fruits each*

1,596 Fruit wapped individually

in eornagated paper sleeves

& plaeed in 76 field boxes

with 21 fruits oacho

1*596 Same as 160

14.7 Papaya wrappad in corrugated

paper sleeves & placed in 7

702 lbs* field boxes, 21 finite ea*

30 boxes of kamaixi, nafced~*»

540 lbs, 18 Ibso per box* 39 boxes

guavas* naked-»«18 lbs0 per

9,864

3,087

960

2(2)

0

0

0

0

0

0

0

0

0

0

0

99.99

100»00

100.00

2,896

7,969

4,919

23

3,688

0

0 0

15(7)2/ 1 0

22,333 10(21)^ 0

0

0

14/

99.31

100.00

99o70

99.96

100.00

100.00

Treated totals 8,043
papaya

1312 lba

niSC.

74,936



Table 22 (cont*d)

Data for Controls

Test Dosage Exposure Kind of No. of

Hoc Ibs,/1OOQ ft0 3 hours fruit fruits
Sfethod of pac]

and Ioj

Estimated

population Pup,
Per cent

dor* cud> Par, hatch

157 controls

158

159

160

161

162

papaya

cucumber

soap beans

papaya

n

(i

n

papaya

guava

kaaani

210

20 lbs.

13 "

280

280

280

280

63

150 lbs.

160

2,759 2,759 1195 72 26^/ 46*9

1,436 1,436 816 0 56,8

471 258 54oS

503 503 225 17 10^ 49,6

1,398 487 38 165/ 38.7

479 6

1,398

363

3*918

10

788

863

3,91S 2011 7

57o5

51O7

10 4 0 4^ SO.O

788 462 0 39^ 63,6

2,732 2,732 1296 0 471^ 64.7

y The load in each e&perimant was approximteJy the sams, approrliaate3y 19600 lbs0 of fruit in 76 field boxes, 10

stacks of 7 boxes and 1 of 6* Stacks were spaced 3/4R apart? and 3/Uu between layers separated to- E©ans of 3/4
bdboards*

2/m Apparent^ normal pupae (ic^erfectly formed pupae in parenthesis)
y ^ par^parasites

3/4 2: 3"

y
a/ Qpjus lonRicaudatns

5/ Qptos oopbllua

6/ 10 larvae recovered from paper lining of boxes following fumigation* Very lively when recovered, 8 dead in 24 hrs0
and 2 in 48 hrs.

2/ 67 live larvae recovered from floor of chamber innaediately after fumigation, 60 dead in 48 hrso, 2 in 72 hrs0
8/ 13 live larvae recovered from floor of chamber 24 hrs, after fumigation* All dead on 8/20tf;
2/ Based on externally noraal puparia recoveredo



Line Project I~o~5»5« Investigations of Materials as Dips for Commodity

Treatmenio

Line Project I-o~5-6o Application of Radiation to Commodity Treatments,

Line Project I~o-5-7o Investigations to Determine Infestation Indices in

Hawaiian fliruits and Vegetables, (Baloek and KozuraaJ

Sixty-two lots of fruits and vegetables were collected and held to

determine degree of fruit f3y infestation This brings the total collections

over the past three years to 353 and a weight of 239662 pounds, representing
13 kinds of fruits and vegetablea9 including practically every exportable

commodity subject to fruit fly attacke As well as could b8 determined^

the commodities were exkxQmljr-- sound and net with grade A requirements*

A brief summary of information on infestation indices is shown in table

2So More complete information on currant as well as cumulative data are shown

in table 2*U There are many factors which influence fruit f3y infestation.

Some of them are variety, season., location, degree of maturity, and this

information is included whenever possible*

As a rule, melon £3y hosts have ranch higher Infestation indices than

oriental fruit fly hosts* Very little overlapping of species in hosts has

been recorded. Infestation in fruits is almost entirely restricted to dorsalia

and in vegetables to SucurbitaSo Pineapple with an index of 0o 0004.7 larvae
per pound and mature green papaya with an index of 0*009 are among the lowest

recorded dorgalis, hosts* Eaden mango sith mi index of around &0 for one-
quarter ripe to ripe fruits has the highest index* Bitter melon with an

index of 5c 34. is the most heavily infested melon fly host*
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Table 23o—»Suniniary of information to date on fruit fly infestation indices

in Grade A fruits and vegetables*

Conmodity

A. dorsalla Jiosts

Avocado

Banana (Cavendish)

Papaya (Solo)

n

Mango (Haden)

n

xoneappxe (cayom^j

Wai chi (a tropica]

Bo Melon fly hosts

Bell popper

Bitter melon

Cucumber

Egg plant (round)

Snap beans

Tomato

Zucchini squash

Degree of

BBtnrity

mature
green

n

1/4 ripe

1/2 ripe

mature
green

1/4 ripe

3/2 ripe-
ripe

lA ripe-
1/2 rife

ripe

mature

green

1/4 rips

No* of

collections

41

3

53

34

27

4

4

5

6S

2

27

6

20

9

11

20

20

4

Ho* of

pounds

1*535

140

7,093

2,516

1,803

11

15

11

4,292

16

1,116

240

2,193

162

328

1,110

936

95

Ho. of
larva©

117

9

70

55

558

17

119

94

2

0

270

1,282

2,873

0

I5I48

804

1,010

28

larvae per lbo

0o076

0o064

0.009

0o 022

0o309

Io55

7e93

80 55

0« 00047

0

0o241

5O34

1,31

0

3.50

0.72

Io02

0c295
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Table 24o~Fruit f3y infestation in Grade A fJ?uit3 and vegetables,, (Current and Cumulativo)

T!K3Xs

Fruit or

vegetable Variety

Degree of

n&turity Gollection

1951
Date Locality

p.bs.

No. j Wfc.

larvae

lb. dor 1 cue jO* p* 0*oJ Other

Avocado
eedli
anaka

Tf

ft

sature green

ts

39

a

7/10
8/2
8/21

Wailua 5o| 30
401 40

801 50

62

0

4!155
117

0J 0

i
Banana GaTOsdish

Bell pepper

World Beater

3

2

_3_

"170 ' 120
1562'1535

7/10

8^1

Maun&wlli

Kaneohe

300

140

0»90

0,076
77 0•

0'

30
0'

j?9j_P'_9_

&! o' o
i i

590TI40
590114.0

0*064

24
25
26

27

o/29
7/10
8/2
8/21

0

Kailta 1401 50

50 30

70 25
30

135

27

400
J01

D

270

m—

0.241 »?i 163

■OTW
0 0

Bitter melon 6/^1
7/10

7/31
a/a

Kailua 160

100

50

! 25
160 i 60

1501 58

0

208

5

0i 123 I
o} 4.

Totals-quarter

GLtb

5701 193
7201 240

X0S8
1282

5,6
5.3

0 7J7' 2

01 55 • 0Cucumber

S&rketer

Denver

17

18

19
20

6/21
7/10

7/31
8/21

Kailua

Waimanalo

140'
60!
90;
90.

40
50

50

93
0

24
0

0!

A pS
117
2873

0o51
l.31

Ot 6^51 0
0594.8 • 0

Egg plant Round type 7/10
8/2
8/21

50j 30
70, 40

30' 40

Totals-quarter 110

« 162
0
0



Table 24 (cont'd)

Fruit or

vegetable

Sotals.

Mango

Totals

Mango

2o'oa.LO

Papaya

Totai.0

Papaya

Totslg

Papaya

totals

Pineapple

Variety

Haden

n

n

Solo

Smooth

Cayenne

Degree of

maturity

mature green

1/4- s&P©

1/2 to ripe

mature green

1/4 ripe

3/2 rips

ratoon

1/4- to ripe
plant crop

n

ratoon
n

plant crop

Collection

1

2

3

3
1

2

3

'i

1

2

3

52

53

Z

53

33
34

2

,, ,34
26

27

63

64
65
66
67
68

6

68

1951
Date

6/29
7/3
7/6

6/29
7/3
7/6

7/3
7/6

7/5

6/22
7/11

6/22
7/13

6/15

6/15
6/28
6/28

8/29
8/29

Locality

Aiaa Hts»
n

n

n

ti

n

n

n

Eallua

Kailtia

Wainsaualo

Sailua

Haun.Pine

walalua
n

ti

ft

B

traits

•lbs.

Ho. ! Jfb.

5[

13, 11

■ 12'

2'

4!
IS, 15

i\
21

25!. rj.
60' 63
40' -50

5493!7093
601 69

40i 45

iooj 114

60| 64
40, 38

100, 102

161 61
■ i

17, 77

16, 57
15i 53
161 35
171 60

97t 343
129^4292

Larvae

Total! 1b.

I

15 1

2I
0;

M7 '1.55
76; -
43 i
0,

119 1 7,93

0 1

94 '
0 I

% 'S.55

Si
70 i 0,009

0|
9,
9 1 0,0?9
55 , 0*022

18,

is-; oa?6

000000
0 '0

2 J0.0O0A7

dor JcuoiO.pa

11

12' 01 0

2' 01 0

1 1

QoO. 'Other

U. 1 0! 0 1 G 1
39; 0' 0 ; 0 j

38 0 0 1 0 '
o1 1 1 1
77t 01 0

1 1

71! 0! 01

7.1

32

6

1
14

^4

0 ; 0

i o| 0 ! 0 > 0

11I !

! I ' 1

1 ' ' 1
! Cl 0 I 0 1 0
1 1 1 r

00! i1 0
1 Of 0 * 1 ' 0
1 Oi 0 1 3 1 0

1 ij o| 0! 0

1 1! 6! a! 0

I i !
1! o| 0; o| 0



■fable 24 (eonfd)

frxdt ov

vegetable

Snap beans '

Tomato

•

Totals

Te&ato

Totals

Wai ehi

Totals

Ztacchini squash

Totals

Cumulates

¥ariety

Lualtialei

Degree of

maturity

matijffi1*) green

1/4 slpe

ripa

Gollsction

8

9
10

11

11

17

18

19
20

1?
is

19
20

4
20

1

2

2

3

4

4

1951
Bate

6/23.
7/10

7/31
8/21

6/21
7/3.2
7/31
3/21

6/21

7/12
7/31
8/21

7/2
7/6

7/10
8/2

Ideality

Kailua
t?

Wsiiaanalo

_._ *

Ml

n

B

-

n

n

Fraits

r

i

110 i

140;
320

130,

iw;
102*7 3
.... !,

2201

112.

332'

so f

120;

170i

2811.1
i

Wt.

20

20

20

20

50

52
no

30

22.2

9
7

20

30

95

Larvae

1

Total*

11 >

647 |

o i

166 :

0 I

***.! _

29 1
153'

0 '

0'

o!

0,'

per

lb.

0*75

.,

0

-

0 I 0

28 • 0.295
t

Saer

dor|cuc|06p

Or >|
!■ 0 j 5221

g
0

o

Oi
"

j

Si
JLi

£691
i

I

} .

!
1

19* 0

pen

cj0

t

1

i

t

■

i

{

i

»

I

!

l

l
j

f

!

I

1

1

i

ce*i/
oOc lOther

i

!

}—

i

.

t

i

1

OS . 0
i

3/ ^D* cuGiiybitaQ 0coc«Qo



KAtfAII ilGEICl£V£UF£& KffEKDffiBT STATIQB

TB Affgeotlng. the Keeping Quality of Oat ffloaggsg

for Export* {Ernest K

toX\av&Rg is a rcstus® of -She studies eancfected ly ths Department

of flosxt Bb^sioXoggrg, tJnie&rslty of Baisdi 4griciLLtis?al ^
dxxrteig the period ending Sept-sobep 30? 1951 os the tolerance of "Sis

e«HKriod:iti©B to treatments reqtilrad .for dsstro^issg the oriental ^3?ial

Certain treatment* storage9 and pe;?sonael fa*sillti©s of Grant Io# 5k of tlss

X i CotmolL^ Besrltoxy of

31c C?j« L&tehis stored for 16 1/2

months in deep Sfreese. x-j©zf3 still o:f m£',rkstablo qpsa^Litgri 5:b.is esperiasent bad

to "be terminated dt:e to DK3chsaie.sl fariliirs of the £g*

x.v^um.w i;^ Tabc5?a?te^tis*E5TLl7^ X16) tolaratsd this gas at a dosage o*

ftuits ffen 'first stored at 55® &» fol,* 6" Says before atorlssg at rot»a
temperature a?eiaa:lned in a asaricetabl© condition for as long as* 13 dagrs

(tests 50* 51)»

filtn?pnticB g.^al/^tiono Jlifferent typas of bana&as were

subjected to tfiETSiiJiaBt at a rats of lU^^&^S^^^^^^^
at 70* $\ The its© csreaxa {test 29) sad apple banaass {tests 32o 33
injured by this tasectirsnt* The skin -lusraed lascnm foHowsd l^,:-©t*
cooking banana (green tjpa), howsv3i-3 -Solerated tsis treatment (-Isest@ 30
CMnese bansiaa whe^i fwodgated with tkls gas at a dosage" o^ jZLA&2^§9
SM^t§S£L£^^'^J3^^L25f-ljs Ps :lntiCTecl.;v th© slcin tolling brows-
Fly laboratosy Test 3.21 J pcesl}

avocados to3.ex^''c«sd iiWigatiosi ^p/feii t}s;Ls gas at a dosage of 3^EL^Mlsl2isM19^

seedling vaAei^sr wia sul)j(3oted "to tbi?* fcsr-igant a'b a r&te of 3/4 lb^/lj,Q0O

p about 3. dagr1 eGrl.l'a? t;Sian tfc© tiontrol09 ths^r ia©re nosmsX in

respects© (te&t 39/



Bthylene dibromidQ ffumgatlon** Except for slightly reduced ^

string beaas subjected to this gas at -a dps&ga of J/<4 iWlgQQO cubic feet for
3 hours at 70° F« wage normal andaasaaiaed in a marketable condition, ^ust.as
long a3 the controls at 55° F* (Fruit Fly Laboratory test 112) (test )

Sthylene dlfama&jfe faaigatiloa» Cucumbers asposed to this .gas at ffce

rate ef. 3/4. Xb«/lgCKJO'mcable feet fog»ti3Jtougg,.g;t 70° F» and then s'toad.
continuonaly at 55?T?o ware no differed iiom the coxifeols (fruit Fly Laboaatory
test 210) {test 39)«

Ball peppars treated ^ith this gas atppp g

the sate of 3Aj;W^QQQ, gqbie feet ^or 3 hoB^s at 70° F» aad then stored
continuq&s3y at 55° S*» becams pitted ^s!a4 developed x'ot areas (F3?isit
Laboratory test 109) (test )~

___ ___ __ ^ with this gas?

at the- rote of jZi ib'p/lfrOQO cubic ^mb for 3■bptarg...at-7O-<LFj! and then stored
at 55° Fo x-rara no dEigfereat fs?on the "eantrols (F:nd.t Fly Laboratory test 115)
(test 10)•

Msngo

Haden mangoes subjected to ethylene

at a dosags ~o£ JLJ^ld&Q^M&Jfe^^
stored at "3^* I?« fox1 6 days beforca holding at rooa tesiperatu"ce £02?

ripening failed to color aoHn&Hy (test 13.) c Green a-eeas on the skin of

the treated ferd.ts t«rned unsightly gr^sea instead of tmm?ig yellow*
hoiasver, tlisy x^ra rips and noxsaalo

^^g^eg^^ dibrord.de, fcalaatlon» ^laareas 1/4 rip& s>apayas wre not inured
by eocposure to this "gas a* a dosage o:P .^_3jPjAaP00 .eabic feejb. foff_ l_hoijga_
at 70tM..g» (Eeu&t Fl;7 laboratory test 114) "(test 95) ^ saatasr© green fruits
vjsre seve^ei-s-' soalcl^d by tais treatment (Fruit Fly laboratory test 113)
(test 96)« £he ripKiiBg asid coloring .processes i?fere sonet-jhat delayed fcgr

the treatEoent^ Iate:-?aaLl^9 however, t'he treated, .fniits ^ere~ normal*



Ethylene dtforomida fumigation* Tomatoes furd.g3.ted with this gas at

a dosage of 1/2 lb*/Lj,QQO cubic feet for 2 tears at 60° F« and handled
unde? simulated shipping conditions bacasse scalded and vater~Xogg@& •■.

( 8) '"

Jfetl^l bromide fszsigationo Except for delajred yipsniugj, toiaatoes

tseatsd uith this gas at a dosage of 2 1/4 lbo/i?000 cubic feet £os? 4
amol 6 ho«2?s at 60® F© and fo2? 4- fowl's at 70° F« -^ers not affected adverse
ly (tests JtS9 49j) 50)» I& oae test (te^t 49} ff the delay in sipsaisg t^cis
approxiiaatQly 3 days* la another test (test 00) a£ter 6 da^s of storage
at 55° F«j> there were .4<>6 tiises lEore fully ripe fsnaits in tibs control
tban in tia treated loto Sobs fimgus ^cfee wbich appeared on the stem
end did not extend into the fndt (test 49}«.



Shipsent Report (iUiUAwC* Eroject 39 RM& 95-£)

These test shipments wero planned and executed by Kenneth Io Hanson^

Market Economist of the Agricultural Extension Service assigned to I«R»AoC«

Project 3ax (HM 95«3)» in cooperation with Dr* Kobe Shoji* Assistant FXant
Ptayaiologist of the Itaaii Agricultural Experiment Station assigned to I»R»AoC«

Rpojeet 5s* Papayas uera shipped from Kilo (Hawaii) and Honolulu and pine~
apples and cucumbers from Honolulu* Clarence Iyxnan, county agent of the

Agricultural Extension Service 9 -assisted with the shipment of papayas from

Hilo<r Dick Sumida of the Agricultural Erfeension Services assisted with the

preparation of the shipnsnt from Honolulu* The cooperation of the Matson

Navigation Company* Calavo Growers of California^ and the several shippers

in the Territory and receivers on th& West Coast is ga^tefttUy acknowledged©

._.. EC REPORT

PAPAYAS

Hilo to San Francisco. Hawaiian Pilot* Sc-mto 18
^■■iiMiiHiiMiiiii nil am »niiiirTT««mmi'nii|-mrff-rTnTr-r-| i ' " ' — »■— ""n-a****in^*-ni iMj ■ n iwmiMriw

Thirteen cartons of papayas wero treated with ethylone dibromid© gas

and packed at the N»S»KoK» plant In Hilo by Dr* Kobe Shoji and the writer

on September 15 « They wore shipped to Son Francisco on September 18 aboard

the Hawaiian Pilot at & temperature of 4f»° F* Fruit was piclced on September

12 and 13 from two locations on Ea\>jaii««»!> boxes from Farm No* 19 and 8 from

Farm No* 2«

First inspection on arrival in San Francisco was made on September 28

and again on October 2* The 3hipE£n£ was held in San Francisco at r.pproxi-

mate.Ty 65° F» for 5 days* Fruit A^m_Faj.Tajfo«JL_ showed 7 psr cent anthracnose

decay on September 28 and 3lTpeF cent on October 2* Stem-end decay was severe—
30 per cent on September 28 find 35 per cont on October 2* jjruit from Farm.

JJg^JL showed 23 per cent ariuliraencse decsty on September 28 and 73 P®r cent
on October 2« The area of infection was smal3- on laany of the fruit at first
inspection but the entire surface was irJtected in sohb of the cartons by the

second inspection* Stem-end decay was 22 psr cant on September 28 and 44
per cent on October 2« It should ba noted that the first inspection was laade

17 days fe>m pickiug. ^ohicii is partially responsible for the high percentage

of decayo

pTlp to S^ Fraj^iscOft ^1^i:|^^Jih^^sa3r«3^_Septj*_2^

Twenty-two cartons of papayas were seated with ethylene dibroaiide gas

at the MoSoK«Eo treating plast in Hilo on September 21 and shipped on the

Hawaiian Wholesaler on September 23 • Tho fruit was picked from two locations

bn Hawaii—^ cartons from Farm Ko« 1 and 13 from Farm No» 2»

Upon arrival in Sezi Francisco on October 19 the papayas were taken to

the Galavoj Inc« warehouse where they ves?e inspected on October 2 and 5 by

the viriter*



The fruit wlb shipped at 47® Is'• On September 25, 2 days after loading

the average temperature jbisido the cartons was 51° F* and on the 26th it

averaged 48° F* Tha temp^aturQ remained betussn &7° &»d <&&° F* for the
duration of the tripe Storage roosi temperature in San Francisco was between

63* and 65° F*

Inspection of fruit ;grom Farm lo? _X on October 2 showed 7 per cent

anthracnose infeetion on &he surface cf the fruit« On October 5 the infection

had increased to 10 per oont of tha fruit a Stem-end decay was not evident

on October 29 however, inspection 3 days later shotted 10 out of 56 taiit,

or 18 per cent* dacay°

Inspection of fruit -fsom Farm Ko» 2 on October 2 showed 10 per cent

thracnose infection which had increased to 23 per cent on October 5» Stem«©nd

decay was not serious—~1 per cent on October 2 and 6 psr c©nt on October 5«

Seven cartons of papayas were obtained from, t&a Oahu Farmers, Ltd** in

Honolulu on September 24 asd treat&fi iTith ethylene dibromide in the I«K«A-C<«

laboratory at the University of Hawaii• [$hey ware shipped on September 25 at

a ts&perature of 47° F« Inspection in San Francisco on October 2 showed 3
per cent anthracnose docay which had not increased upon inspection 3 days

later* Stem-end decay lias noted in 1 1/2 psr cent of the fruit on October 2*
This had increased to 10 par cent 3 Q#ys later*

Coloring during transit was slou* Only 4# per cent of the fruit packed

at the one~fourth~ripe stage turned one-half ripe and 32 par cent of tha fruit

packed one-half ripe turned tfaree-fourths rij^ to ripe* .

PIWEAPPIES

Two wirebound crates and three cartons of pineapples were treated with
ethylene dibromide and packed in the ::di«iA«G# laboratory on September 24«

The fruit was shipped on September 25 at a temperature of 47° F»

In wirebound crate Ko» 1 (3^ count, pacloed thrse layers of four pineapples

each) 9 the pineapples vere. wra.^ped tjith eomagated cardboard« Soms side
bruising was noted on the four pineapples on the bottom layer and on one

pineapple of the top lqyer* Ho'bruisos vere evident la 'fche center layer*

In waj'ebound crate Ko* 2 (8 count) incited without corrugated wraps, side

bruises iier© noted on three of tfca fnxlt in ths bottom layer and on two of
the fruit in the top layer-. There was no noticeable difference in the amount

of bruising betwaen the two crates* However, the result is not conclusive as
crate Mo» 1 was tightly packed and cmte Ho* 2 was note

The pineapples in carton No« 1? (5 count) packed with corrugated card

board wraps, showed no bruising* The pineapples in carton No* 29 (5 count)
packed without corrugated wraps, showed bruising of three pineapples on the
bottom layer* In carton No* 3 (largo sise carton, 8 count) where the p&oeapples
were tightly packed with corrugated cardboard wraps* throe out of the eight

were bruised slightly«-



From these preliminary results it would seem that the use of filler

material of some kind in the corrugate.1 bosses now in uss is necessary to pre

vent bruising with or id.thout the us© of corrugated wraps*

CUCUMBERS

One lug box of cucumbers uas treated with et^ylens dibromido and packed

at the I»R*AoC« laboratory on September 24-* It xm.3 shipped at a temperature

of 45° ¥• on the Eau&iian Wholesaler on September 25» Tb© temperature inside

the boxes reached 4$° F* 23 hours aftor loading and remained steady through

out the voyage <> The shipment arrived in San Francisco in laarketabl© condition

and. showed only slight yellowing* The lug pack is acceptable on the mainland

marketo

SWAMP CABBAGE (Un Choi)

Observations tzere sado on transit teiaperati^rea -and arrival condition

of a cjonmarcla! shipment of 10 bosses of swamp cabbage (im chol}P m&e by George
Tanabe of Waialu&s Qaku9 Tha cabbage was packed in orange crates lins& with

paper and had been shipped at a temperature of £7° F« The average temperatures

inside the orates during the trip wsro as tXL

Temperature . Degrees

Sept« 25 8 p«m* 66«7 Sept* 27 8 a«iao 4.9«3
26 8 ao&u 54«»7 ~ 27 3 p»m» 4-7o9
26 # p«ffio 51o2 23 S

The receiver reporkd the quality as gocd on inspection afte?

in San Francisco* He reported that que^-ilty ^-aj^ied a g2*eat d©al with each

shipmento This type of vegetable has to ba sold, rbimadiateXy upon arrival

There is lasually some loss due to drying of the outer loaves*

MARICST HagQRI'lATION OH

The San Francisco and Los Angelas mai^kets aro, at the present time, ab

sorbing all th© papayas .and pineapples novi bsing shipped* However^ there is

some loss of papayas &v& to decay both at the wholesale and refeil levels*

Anthzacnose and ststk-ond decay appear on soaa of ti\8 fruit be~

fore the retailer gets the fruit o Sam o:C the fruit is repacked by the whole

saler » Many of the contalaers are opened hy th© bayex- at i*be wholesale

If decayed fruit is tomsd It Is replaced before delivery is mads*

The retailer does not often accept fruit that has started to decays

particularly at tfcs present high prices» The replacement of isnsalabl© fruit9

often called shrinkagea amst be tafesn into consideration by the shipper as

he is the one who pays for it* Often about 20 par cent of the fruit in a

shipment cannot be sold because of bruising and d&isa&o The retailer soon

tires of hailing a product with which he encomtsrs a great deal of trouble



even If ha is reimbursed for tSaa losses dm to decay© Ha often feels that
customer satisfaction is aore important and doss not uant to handle a com
modity that does not have a reasonable sfcalf life*

West coast dealers stress the importance of soas© form of advertising
and dealer service by the papaya industry bsfore any substantial volume
can be sold* At the present tin© no mvk of this kind is being carried on
as shipnants from Skwaii have been very light due to the severe storm in
March, 1951* Sob© work along these linos is excised to bs carried on by
the industry at the retail level wben shipments reach a si&stantiaX volxtmo

Piraapgless Pineapples are presently selling uell in Los Angeles and
San Francisco« fumigation of pineapple by ethylene dibromido g©s and by
vapor beat appears to ba definite"ty batter than fumigation l>y the nBthyl
brondde methodo Losses to wholesalers and retailers l^ve been reduced^
The crown of the pineapple regains green for a longer period of tin© and
the fruit is more "alive11 than feasaerOy.* Hdwaver, "fc&e quality of the fruit
varies greatlyo TIjq dealers say tbat there is too great a quality variation
in the shipsBents* A uniform quality with all shipments is necessary to build
up a market for fresh piiieapp3.es on the coast*

(signed) Kenneth I« Hanson

Market Economist



A Study of the Influence of Sterilization Treatments for the Oriental Fruit

F1& on the Physiology,, Handling and Eferketability of Fresh Fruitss Vegetables,

and Cut Flowerso {X* I* Qaypool, H» M» Vines) TShiveffsitgr of Califorals

SECTION Ao DECIDUOUS FBJ3TSS

General Summary of Commodity Treatrasnts with Baciduous Fruits

During the quarter ending September 30, 1951 tolerance tests were made

on apples, apricots, strawberries, figs, grapes, nectarines*, peaches, pears,

and plumSo The following fumigants in addition to vapor heat were used on

part or all of these fruitss

Bthylene Chlorobroisiae Bfethyl lodida

Ethylene Dibromide Propylene Bromide

Jfethyi Bromide Trimethylene Bromide

Propylene bromide and trimethylene bromide had not given promising

results in previous trials, but it seemed desirable to continue their use to

cover additional fruit species, Triraethylene bromide resulted in serious

off-flavors to most fruits even at a dosage of 1 pound for 2 hours* In

many cases this off~*flavor disappeared with time, but usually too late to

make the fruit a marketable product,, Jtorthormore, the aroma and flavor

characteristic to the variety usually failed to develop in treated fruits*

Fropoclen© "broiaide xjas less injurious but did affect flavor and aroma,.

Usually the treated fruits returned to noraal flavor by the end of the

transit period, but since the flavor effects are raor© pronounced than with

ethylene chlorobromide or ethylene dibromidQ and it3 insecticide! value is

much less, it seems highly inprobablo that it could fit into a quarantine

program for fresh deciduous fruitso

Methyl iodide has not been tested as extensively as ethylene chloro

bromide, ethylene dibromide or methyl bromide because of its expense and

corrosive action to metals* At 2 poundss U hours It was usually injurious

as indicated by surface or flesh broi^ming, but at 2 pounds, 2 hours fruits

were usually tolerant to itQ It seems likely that at lower dosages it could

be used with little risk» This information can bo developed next season if

entomological studies warrant ito

Fruit species have seemed moro tolerant to methyl bromide during the

1951 fruit season than in any previous fruit season* Even at 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 yearo Howevaj?P since a considerable margin of safety

is essential for a commercial fumigant3 it is believed that methyl bromide

may be classed as hazardous when used at dosages as high as 2 pounds, 4 hourst

Bthylene chlorobromide seems to have little or no physiological affect

on deciduous fruit species whan used at dosages of 2 pounds for 2 hours or

lesso At 2 pounda, 4 hours injury was vory infrequent,. The tolerance

of fruits to this fumigant seems evan better than to ethylene dibroraidec



A more eoziplete evaluation of the insecticidal properties of ethylens chloro-

broiaid© would seem to be indicated on the basi3 of its relatively non-

injurious effect on deciduous fruitSc

Ethylene dibroiaide has continued to give excellent results in all fruit

treatments and seems to be non-toxic even at concentrations of 2 pounds,

2 hourso The raajor problem with ethylena dibramide, so far as the fruit is

concerned5 is the objectionable flavor temporarily resulting from the treat

ment* This has not been serious at the dosage of 1/2 pound, 2 hours and ha3
always been dissipated during the simulated transit .psriodo Whether the

fun&gant will disappeax* from a larga bulk of confined fruit such as would be

the case in car-lot shipments to eastern markets, is not known at this time*

It would seem that such a shipment should be inade to determine this point*

Until that can be done it trill be impossible to state with assurance that

ethylene dibroraide is a complete2y satisfactory fumiganto

Vapor heat has continued to give completely unfavorable results*



KEH2LME CHLQRQBJ30MXDS

From the results of previous experiments the dosages were increased in

an effort to obtain a tolerance limit,, The selected dosages of 1#, 2 hrs9,

3?, 2 hrs., and 3?* 4 hrs« were uaedo

All fruit was harvested at commercial shipping maturity unless others-
wise specified and tests were conducted as soon after harvest as practicable,

usually after one day during which time the fruit was brought to treatiaent

teraperatureo The tests wers conducted in a 252 cubic foot chamber, previously

described9 with the furaigant being atomized into the chamber at a temperature

of 70° Fo

After treatment the fruit was stored at 41° F, to . eiiaulate transit

conditions for the tima specified ±n the following chart* The fruit was

then moved to 68® F* for ripening and kept there for observation through its

marketable period*

A discussion of the effect of treatment to the different species and

varieties appears below0 The appearance of the fruit was considered normal

unless otherwise specified,,

SPECIES

VARIETY POST EFFECTS OF

AFFXJSS

Gravenstein Sebastotiol
Harvested

1 d

©68°

Gravenstein Sebastopol

Harvasted

2 d

3) 68°

0

10 d

10 d

•sir*

l?f

2§P

2 hrs« - Kb effect to flavor

or appearancGo

2 hrso - Ho effect to flavor

4 Hr.s« *»' Ho. effect to flavor

or

APRICOTS

mton Brentwood 1 d

@ 68*

10 d

@ 41°

2 hi*So - No effect to flavor

or appearance*

2 hx'So - Slight off-flavor the

,day after treatment which

disappeared within 6 days.,
4 hx-s* - Serious off-flavor

after one day which disappeared

within 10 days after treatment*

2 hrs* - Ho effect to flavor

or appearance when checked 2

days after treatment and

thereafter*

2 hrs* - Ho effect to flavor or

appearance when checked 2 days

after treatant and thereafter*

Strawberry San Jose 1 d

45°

2 d

©

or? 2 bra* - Kb effect to flavor

or appearanceo

2 hrso - Ho effect to flavor

or appearance,,

4 hrs, - Off~flavor that did not

return to normal during a

observation periodo



Ethylene Chlorobromid9P Gonfd

VARIETY LOCALITY PRE K)Sf EFFECTS OF THE&JMERT

Strawberry San Jos©

Black Mission Winters

Kadota Marced

Red Malaga Davis

Red Malaga Bavis

Harvested

8-29-51.

Id 2 d

45* 9 41°

Id

68°

3 d

41°

2 hreo - fto effect to flavor
or appearance*

2 hrs* «- Ko effect to flavor

or appearance*

4 hrQo - Off-flavor that did

not return to normal during a

observation period.

Id 3d

68° 0 42°
1*, 2 hrso—«» Kb effect to flaror

or appearance

2 hrs« - Off«flavor that

returned to normal within 2

days after treatnssnto

4 hrs« - Serious off-flavor

that returned to normal vithin

5 days

3 d 2#, 2 hrso - &o effect to flavor

r 4^° or app3aranceo

2#, 2 hrs« - Ho effect to flavor
or appearance,,

2$9 4 hrs* - Off-flavor that
returned to normal within 5

days after treafcaento

41

2 d 5 d

2 hrso «=* Slight o£f~flavor after
2 days that disappeared xd.thin

4 days after treatsssnto

2 hrso - Ifcderate off«flavor

after 2 days that disappeared

within 4 days after ti^eatmsnto
4 hrs. - Strong off-flavor that

disappeared within 7 deys after

treatissnto

2 hrso - Ho effect to flavor or

appearance when observed 5 days

after treatment or thereafter*

2 hrs« » Jfo effect to flavor or

appearance when observed 5 days

after treatment or thereafter



Ethylene Chlorobroinide, ccnt*d

SPECIES

VARIETY IQCALITX

TREATMENT

PRE POST EFFECTS OF TREATMOT?

Ribier Davis » d

41°

Thomson

Seedless

Thomson

Seedless

Imperial
Valley

Harvested

7-20-51,

Fresno

Hanrested

6d 3 d
42*

3 d 5 d

e ■3

7

2#, 4-

Thompson

Seedless

Davis

Harvested

9-5-51,

2 d

0 />1»

5.'d

3 41°
2#,

Tokay 1 d 5 d

White Malaga Bavis Hone 5 d

2 hrs« « No effect to flavor or

appearance,

2 hroo - Slight off-flavor after

3 days that disappeared within

7 days after treatment,,

4 hrs.» - Strong off~flavor after

3 days which disappeared within.

7 days after treatment,,

2 hrso - Bo effect to flavor or

appearance 4 d^ys after treatment

or thereafter
2 hrs<> - Ho effect to flavor or

appearance 4 days after treatment

or thereafter»

2 hrso - Kb effect to flavor or

appearance 2 days after treatment,,

2 hrso - Slight off-flavor after

2 days which disappeared wittiin

7 days after treatment*

hrso - Strong off—flavor after

2 da^s which disappeared within

7 days after treatment*

2 hrso - No effect to flavor or

appearance 4 days after treatment,

2 hrs« - Ho effect to flavor or

appearance 4 days after treatment*

4 hrsa - Off-flavor 4 days after*

treatment,which disappeared within

6 days*

- Slight off«flavor after

that returned to normal

5 days after treatment,,

- Moderate off-flavor after

that returned to normal

5 days after treatment*

- Strong off-flavor after

that returned to normal

5 days after treatment,,

2

2 days

within

2 hrso

2 days

within

4 hrs«

2 days

within

2 &rs«, - No effect to flavor or

appearance 3 days after treatment*

2 hrs, ~ Off-flavor after 3 days

that retiirned to normal within 7

days after treatment*

4 hrso - Off-flavor after 3 days
that returned to normal within 9
days after ttt



Ethylene Chlorobroraide, cont'd

-305*

SPECIES

VARIETY LOCALOT vm EF*FEJCTS OF TREATMENT

hbeearikes

Dargonville Winters

Gower

Quetta

Winters

Stockton

Stanuick Winters

Tioga Winters

REACHES

KLberta Winters

Id 10 d l#j, 2 Sirs. - So effect to flavor or
appearanc© 8 days after treatment*

2§9 2 hrso - Kb effect to flavor or
appearance 8 days after treatment,

W9 2 hrso ~ Ho effect to flavor or
appearance 3 days after treatmento

2#, 2 hrso - Kb effect to flavor or
appearance 3 days after treatment*

1$9 2 hrso - No effect to flavor or
appearance 6 days after treatment

and thereafter*,

2#9 2 hrso - Jfo effect to flavor or
appearance 6 days after treatment

and thereafter,.

Id 10 d Iff, 2 hrso ~ Ho effect to flavor or

i 6SQ © 41° appearance 5 days after treatment
and thereafter*

Id 10 d

68° a 41

Id 10 d

68° ©41®

Id

68°

2 hrs« - Wo effect to flavor or

appearance 5 days after treatment

and thereafter*

4 hrs* - Ho effect to flavor or

appearance 5 days after treatment

and thereafter©

Id 10 d

68° @ 41

5 d

41°

Fay Elberta Winters Id 5 d

Harvested % 68° @- 41°

7-24-51,

2§9

2§,

W9 2 hrs<> - Ho effect to flavor or
appearance 5 days after treatment

and thereafter,*

2#, 2 lirso - Ho effect to flavor or
appearance 5 days after treatment

and thereafter*

2#* 4 ta?3* - Kb effect to flavor or
appearance 5 days after treatment

and thereaftero

If, 2 hrs« - Ho effect to flavor or
appearance 6 days after treatment.

2#5 2 hrso - Hfo effect to flavor or
appearance 6 days after treatmento

1#, 2 hrs» - Ho effect to flavor or
appearance 5 days after treatmento

2#,. 2 hrso - Kb effect to flavor or
appearance 5 days after treatment



Ethylene Chlorobromide,, cont'd

SPBCIES
VARIETY IWAJJm

TREATMENT

FRE EFFECTS OF TREA!

^

Pay E[Lberta Davis

Harvested

7-30-5L

Hale Haven Winters

Ho Hale Winters

July Elberta Winters

Id 5 d

3 6S« 3 41

Id 10 d

68° 0 41©

Balora

Rio Oso Gem Winters

Sunbeam

Ifone 10 d !#, 2 hrs* - No effect to flavor or
@ 41° appearande 8 days after treatment

and thereafter*

Zf9 2 hrs, - Ho effect to flavor or
appearance 8 days after treatment

and thereafter*

2 d 10 d 1$9 2 hrso - la effect to flavor or
\ 68° @ 41° appearance 2 days after treatment

or thereafter*

?M* 2 ' jpSo - Slight foreign flavor
w biced 2 days after treatment

w'dch disappeared within 8 days

affcer treatment*

2 hrso - Ho effect to flavor or

appearance*

2$, 2 hrs* - Slight off-flavor (bitter)
that returned to normal within 5

days after treatment*

1§9 2 hrs* - No effect to flavor or
apfpaarance 3 days after treatment

or thereafter*

2#? 2 hrs* - No effect to flavor or
appearance 3 days after treatment

or. thereafter*

1§9 2 hrs* - No effect to flavor or
appearance 4 days after treatment

or thereafter.

2$> 2 hrs* - Ho effect to flavor or
appearance 4- days after treatment

or thereafter*

2#, 4. hrso - Slight off-flavor that
did not return to normal during

the observation period of 8 days*

Id 5 d 1#, 2 hrso - Ho effect to flavor or
3 68° Q 41° appearance after 6 days or there

after althou^i ripening seemed to

be slightly delayed,

2#, 2 bra* — Ho effect to flavor or
appearance after 6 days or there

after although ripening seemed to

be sliggitly delayedo

Winters Id 3d 1$s 2 hrs* - Ho effect to flavor or
<§ 68® @ 41° appearance after 2 days or

thereafter.

2$9 2 hrs* - Very slight off«-flavor
after 2 days that returned to normal

■within 6 days after treatment*

Davis None 5 d
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Ethylene ChlorobroinidQj, cont'd

SPECIES

VARIETY

PEARS

Bartlett

Bartlett

Bartlett

LOCALITy

Hood

Harvested

7«17~51o

Davis

Harvested

8-2-51*

Clear Lake

Harvested

8-14-51*

TmKTfflm

ERE

1 d

@ 80°

None

1 d

@ 68°

POST

10 d

© 41°

10 d

© 41°

10 d

@ 41°

1#,

2#,

lft>

2$',

2#,

2#,

2#,

EFFECTS Cfl? TREATMEJNT

2 hrs* - No effeet to flavor or

appearance as fruit ripenedo

2 hrs* - Ho effect to flavor or

appearance as fruit ripened.

2 hrs* - No effect to flavor or

appearance after 5 days or

thereafter*

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 hrso - No affect to flavor or

appearance throughout ripening

process*

2 hrs* - No effect to flavor or

appearance throughout ripening

process*

4 hrso - No effect to flavor or

appearance throughout ripening

process©

Bartlett Santa Clara 10 d 10 d

Harvested © 37°, @ 41

8-12-51 2 d
a 68°

3#

4 hrs« - Ho

appearance*

Bosc Folsom 1 d

68°

10 d

2i9

Cornice PlacerviHe 1 d 10 d

0 41°

2 hrs0 - Ho effect to flavor or

appearance©

2 hrso - No effect to flavor or

effect to flavor or

effect to flavor or

effect to flavor or

effeet to flavor or

effect to flavor or

effect to flavor or

effect to flavor or

2 hrs* - No

appearance*

2 hrso - No

appearancQo

4 hrso - No

appearance*

2 hrs* - No

appearance*

2 hrs* - No

appearance*

4 ta?» - No
appearance*



Efchylena Chlorobromide^ confd

LOCALITY

SPECIES

VARIETY

THEATMOT
PRE POST STS OF TREATMENT

Hardy Flacerville Id 10 d 1#, 2 hm

•3 68° 3 41*
effect to flavor or

winter STelis Davis

appearance*

2#, 2 hrso « No effect to flavor or
appearaneQo

2#3 4 frrs* - No effect to flavor or
appearanceo

Id 10 d 1#, 2 hrso - $o effect to flavor or
@ 68° O 41° appearance*

2#? 2 hrs« - Ho effect to flavor or
appearance*

2#j, 4 hrso - Kb effect to iLavor or
appearanceo

Beclsy Smith Winters

Burbank Winters

Climax

Diamond

Davis

Vacaville

Duarte Winters

Harvested

68°

1 d

68*

1 d

68°

1 d

© 68©

10 d

3 41°

10 d

0 43.°

None 10 d

10 d

$ 41°

10 d

9 41°

1#5 2 hrso - Kb effect to flavor or
appearance after 5 days or

thereafter*

2$s 2 hrs* - Ho effect to flavor or
appearance after f> days or

thereafter,,

!#-> 2 hrso ~ J?o effect to flavor or
appearance after one day or

thereafter*

2§s 2 hTB* - $o effect to flavor or
appearance after one day or

thereafter

.!#., 2 lirs, - No effect to flavor or
appearanc9e

?My 2 hrso - Ho effect to flavor or
appearance*,

1#, 2 hrs0 - Loss of normal tart flavor
with little juice in ripe fruit*

2#5 2 hrs* ■» toss of normal tart flavor
noticeable earlier in the ripening

stag-3©

3$9 2 lirs, - No effect to flavor or
appearance one day after treatment

and thereaftero

2§9 2 hrs, - fto effect to £Lavor or
appearance one day after treatment

and thereafter©
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Bthylene Chlorobronide,, cont!d

SPECIES

LOCALITY

TREATMENT

EFFECTS OF TRBATMfT

Duarte Auburn

Harvested

2 d

® 68°

Gaviota Auburn Id

68°

Giant iiuburn 1 d

1 d '

3 d ''
41°

Grand Duke Auburn

Kelsey Newcastle

tfickson Yacaville

Harvested

1 d

2 d

a

1 d

3 68°

10 d

2#,

10 d

® 41°

7d

41°

2#,

3#,

2 d 10 d

q 68° ® 41°

1#,

7 d

10 d I$9

2#,

2 bra, - Ko effect to flavor or

appearance 6 days after treatment
and thereafter©

2 hrso - Kb effect to flavor or

appearance 6 days after treatment
and thereafter*

4 hre» - Kb effect to flavor or
appearance 6 days after treatment

and thereafter*

2 hrs* - $b effect to flavor or

appearance 4 days after treatment

or thereaftero

2 hrso - No effect to flavor or

appearance 4 days after treatment

or thereafter,

2 lirsc - Ho effect to flavor or

appearance 2 days after treatment

or thereafter,,

2 hrs» - No effect to flavor or

appearance 2 days after treatment

or thereaftaro

4 hrso - Suggested off-color

noticed 2 days after treatment

which disappeared as the color

developed*

2 hrso - Kb effect to flavor or

appearance after 6 days or

thereafter*

2 hrso - Ho effect to flavor or

appearance after 6 days or

thereoftarB

4 hrso - Kb effect to flavor or

appearance after 6 days or

thereafter,,

2 hre* - Ho effect to flavor or

appearance0

2 hro. - Ho effect to flavor'or

appearancoo

4 hrso - Flavor off after 2 days

but returned to normal within 7

days after treatment*

2 hrso - Ho effect to flavor hat

ripening'was retarded about 3 days

as indicated % color development*
2 hrs« - 136 effect to flavor but

ripening tias retarded about a week

as indicated fiy color development*



Ethylene Chlorobromidej, cont8d

SPECIES TRE&TMESST i
VARIETY LOCALITY PRg mSH EFFECTS OF TREAJTMBHT

t&ckson Auburn Id 10 d 1$9 2 hre- - Ho effect to flavor and
Harvested 3 68° 0 41<> slight color retardation which
7«26-51o eventually developed normally,

3F, 2 hrs, - Off«flavor which returned
to normal within 15 days after

treatment, also retardation of

color development which eventually
developed normally*

A total of 154 test3 were run using this fmnigant. Of these there was
no effect at any tima to the flavor or appearance of the fruit in 116 tests
with any dosage,, In 38 tests the flavor was affected but returned to normal
in a short time in every test except two (2#, 4 hrs<, dosage )0

This fumigant offers considerable promise as a fruit sterilant when used
in dosagos of one and two pound concentrations for an exposure period of two
hours* The four-hour exposure, period seeiaed to ba on the borderline for
some fruits since sorna of the flavors did not return to normal,, Sfehylene
chlorobromide has far less effect en flavor shortly after treatment than
ethylene dibromide, so would offer a somewhat greater safety factor in ^he

case of fruits that are to bo iuarkoted soon after fumigation* It would seem

desirable on the basis of our results to determine the insecticidal value of

this fumigant as completely as has been done with etbylene dibromideo
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BTHYLENB DIBBOMIDB

A selection of dosages ms used with an increase in tiiae of exposure on
one axis and an increase in concentration of fumigsjit on the other axis
using the following dosages§

J/2i9 2 hrsos l/2#9 3 hrs.j l/2#, 4.
1#* 2

*$9 2

All fruit was harvested at commercial shipping maturity unless otherwise
specified and the tests were conducted as soon after harvest as practicable,
usually after one day during which time the fruit was brought to temperature*

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

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

A discussion of the effect of treatment to tho different species and
varieties appears belowo The appearance of the fruit was considered normal
unless otherwise specified.

SPECIES

VARIETY

APPLES

Gravensiein

LOCALITY

Sevastopol

Harvested

8-6*51*

TREATMENT

PRB

Id

POST

10 d l/2§9

!/2#,

2

aj

A

EFFECTS OF TREATMENT

bra* ~ Kb effect to flavor

>pQarasee«

hrso — No effect to flavor

or

OP

1fi9 2 hrs* - No effect to flavor or
appearance*

2#p 2 hyse - Strong off-flavor whoa
checked 5 days aftor troatstant

that disappeared between 7 ami

13 days aftor treatments no injury

to appearance©

Gravenstein Sabastopol Id 10 d l/2#ff 2 h?s. » Off-flavor which dis-
Horvestod @ 68° @ 41° app©a3?ed within 7 days aftey

f^: d-21»51o . treatuisnto
!/2§9 A hra> « Off-flavor which dis

appeared between the 7th and 12th

day aft©? treatB©nt«

l#j 2 fars* - Off«flavor which dis-
appoarod battjsen the 7th and 12th

day aftsr treatsseato

2#p 2 hrs* « Qff-»f3javor whieh disappeared
betx^een th® Tfch and 12th day after

tr©atmanto The appearance

duller in the latter days of



Ethylene Mbromide* eont'd

LOCALITY PRE

SPECIE

VARIETY POST EFFECTS CF TEE&TMERT

APRICOTS

TUton 1 d 10 d 3/i2#* 2 hrs« - No effect to flavor or
@ 41° appearance,,

l/2§9 3 hrs« - Ho effect to flavor or
appearance©

4 hrs« - Flavor flat but no foreign

flavorppres©nt«»returned to normal

within 10 days after treatment*,

2 hrs« - Accentuation of bruises and

a flat flavor vhieh returned to

normal within 10 days after tr&atmsnte

2 hrs« ~ Flavor off and brown spotting

on $0% of the fruit that uould render

the fruit

Strawberry San Jose Id Id

FIGS

Black Mission Winters 2 d

©68°

2 d

Kadota Merced 2 d 3 d

§41°

GRAPES

Red Davis

Harvested

Hone

, 2 hra* - Ifo effect to flavor or

appearanc©*

1/2??, 4 hrs* - Sfo effect to fla-vor or
pp

2#9 2 hrs» - Off-flavor and loss of
strawberry aromac

l/Zrr9 2 hrs* - No effeot to flavor or
appearancQo

l/2ff, 4 hra» - Sli^it off-flavor which
returned to normal within 4- days

I#, 2 hrso « Moderate off-flavor vhieh

returned to norzoal within U days

after treatment^

2#, 2 hrs# -» Strong off»flavor uhieh
returned to normal i;ithin 4 days

after tr@atiBsnt«

l/2#$ 2 hrso - llo effect to flavor or
appearanccio

4 hrs* « Ko effect to flavor or

2 hrs» «• Fo effect to flavor or

pp

2#, 2 hrs* - Off~flavor i^iich returned
to normal tfithin 5 days after

treatment*

2 hrs« - SJo effect to flavor or

4 hrso - No effect to flsror or

2$9 2 hrs« - Off-flavor that returned to

nsxeml uithin 7 days after



Ethylsne Bibromide, coxit'd

SPECIES

VARIETY LOCALITY

TREATMENT

ERE POST EFFECTS GF TREATMENT

Red Malaga Davis

Harvested

8-29-5L,

Id

@68°

Sd 2 hrs» ~ Off~flavor which dis

appeared within 5 days after

treatment

3/2#, U hrso - Off-flavor which dis
appeared within 5 days after

treatment*

1#, 2 hrs. - Off-flavor uhieh dis

appeared within 5 days after

treatments

2rf9 2 hrs« - Strong off-flavor whieh

disappeared within S days after

treatment*

Ribier Davis 1 d

• 68°

5d

41°

, 2 hrso - No effect to flavor or

2§

Seedless

Imperial

Valley

Harvested

6 d 3 d

Thompson

Seedless

Fresno

Harvested

S-10-51.

5d

1 d

368°

pp

l/2#9 4 hrso - Slight off-flavor uhieh

returned to normal within 6 days
after treatment*

1#, 2 hrs, - Moderate off-flavor which

returned to normal Tjithin 6 days

after treatment«

2 hrse - Strong off-flavor which

returned to normal within 6 days

after treatment.

, 2 hrs« - No effect to flavor or

appearance uhen checked 4 and 6
days after ti-eatisanto

, U hrs* - No effect to flavor or

appearance when checked U and 6

days after treatment.,

2 hrso - Ho effect to flavor or

appearance uhon checked U and 6

days after treatment*

2 hrs» - No effect to flavor or

appearance irhen checked 4 ®ud 6

days after treatment,,

2 hrso - No effect to flavor or

appearanee«

8 X hrs« - Off-flavor 24. hours after
treatment uhieh had returned to

nojrenal within 6 days.
2 hrs, - Off-flavor 24 hours after

treatment which had returned to

normal within 6 dayso

2 hrso - Off-flavor 24 hours after

treatment which had returned to

normal within 6

2#

1#,
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Ethylene Bifopoiaide, eont'd

SPECIES TREATMENT

VARIETY LOCALITY FRE POST EFFECTS OF TREATMENT

Thompson Davis 2 d 5 d l/2#, 2 hrso - Ho effect to flavor or
Harvested © 41° ® 41° appoaraaee*

« Slight off-flavor which

returned to normal within 6 days

after treatment*

2 hrs» — Moderate off-flavor which

returned to normal within 6 days

after treatsant*

2 hrs« - Strong off-flavor which

returned to normal within 6 days

after

Tokay Lodi 2 d 5 & l/2§9 2 fcrs* - fto effect to flavor or
% 68° © 41° appearance when checked 5 days

?, 4 hrso - Wo effect to flavor or
appsaraoc© when checked 5 days

after trsatn^snta

2 hrs* - Slight off-flavor which

disappeared within 7 days after

2 hrs« « l&derate off-flavor

disappeared within 7 days after

Whit© Tfelaga Davis Id 5 d l/2#* 2 lira* - Ho ©ff©ct to flavor or

© 6S° © 4-1° appearance*
* f9 4 hrsu -» Slight off-flavor 2 days

aftGF treatment which had disappeared

within 6 days affcer troatmaot*
2 hrs» - 14oderate off-flavor 2 days

after treatment which had disappeared

'2 hzs* ~ Strong off-flavor 2 dayc
after treatment which had disappeared

within 6 dsya after treataaanto

Dargonville Winters Id 10 d l/2#s 2 hrs» « Ho off-flavor detected
©68° @41° when fruit was checked 5 days after

treatment and again at its optimum

eating ripeness*
4 hrsa - Ho off-flavor detected

when fruit was checked 5 days after

treatment and again at its optimum

eating ripeness*

2 hrs* — Ho off—flavor detected when

fruit was checked 5 days after treat-

loant and again at it3 optimum eating

ripenssso

2 hrso — No off-flavor detected whan

fruit i;as checked 5 days after treat-

ment and again at its optimum eating

ripenesso



Ethylene Dibyomid©? cont*d

SPECIES

VARIETY

Gower

LOCALITY

Winters

TREftTMSKT

Hffi

Id

@ 68°

POST

lOd

341°

EFFECTS OP TREATMENT

!/&?# 2 hrso - Ho effect to flavor or
appearance*

l/2#j> 4 hrs« ~ Ho effect to flavor or
appearance*

l#j, 2 hrs* — Ho effect to flavor or
appearance*,

2#, 2 hrso - Ho effect to flavor or

appearance*

Quetta Stockton Id 10 d l/2#, 2 hrs* - Ho effect to flavor oy
appearance*

4 hrs«, «■ Ho effect to flavor or

appearance*

2 hrso - Slight off-flavor tJhich

disappeared within 11 days after

treatment*

2 fers« - Slight off-flavor which

disappeared in 11 days but the fruit

seemed soasHhalb more astringent than

other treated lota>

Stamdek Winters 2 d 10 d X/7§9 2 hrs« - Ho effect to flavor or
appearance uhen checked 4 to 13 days

after treatxsento

l/2#» 4 hrso ~ Ho effect to flavor or
appearance uhen checked 4 to 13 days

after treati&snt.

l/l9 2 hrs* - Ho effect to flavor or

appearance when checked 4 to 13 days

after treatment*

. 2§z 2 hrs« - Ho effect to flavor or

appearance whon checked 4 to 13 days

after tr©atm«mt«

Tioga 1/inters 2 d 10 d 1/2//, 2 hrs* - Ho effect to flavor or
@68° @4!° appsaspance wh@n checked 4 to 17 days

after treatment,

4 hrs* - Ho effect to flavor or

appearance uhen checked 4 to 17 days

after treatment*

2 hrs» — No effect to flavor or

appearanco lihen checked 4 to 17 days

after traatarasnt^

2 hra» - Ho effect to flavor or

appearance uhen checked 4 to 17 days

after trsatiasnto



Ethylene DibroHdda, contfd

SPECIES THEATMEST

VARIETY LOCALITY FiRE POST EFFECTS OF TREATMENT

PEACHES

ELberta Winters Id 5 d l/2#«, 2 hrs* - No effect to flavor op
appearance wien checked 6 days

after treatment*,

4 hrs» *» Ko effect to flavor or

appsaraac© irhen checked 6 days
after treatmanto

l7f, 2 hrso - Ho effect to flavor or
appearance when checked 6 days

after treatment,,

2f9 2 hrs« - Slight off-flavor at th©

end of 6 days which disappeared

within 10 days after treatment*

5fey ELberta Winters Id 5 d \fl§9 2 hrs* - Slight off-flavor on
Harvested $ 63° % 41° 2nd day s&ich disappeared within

7-24-51* 5 days affc$i? trsatxosnt.

4 hrs» «* Slight to moderate off-

flavor on 2nd day whish disappeared

within 5 days after treatment*

2 hi»s» •» I-Sxterate off=»flavor on

dsy which disappeared within 5

days after troatmanto

2 hrs* «• Strong off-flavor that

appeared batuees 5 and 12 days aft©r

treatiasnt.

Fey Elberta Davis Hone 10 d 3/2$» 2 hrs© «• Ho effect to flavor or
Harvested 0 41° appearance when checked 8 days
7»3O~51J, after treatment,,

l./Z#9 4 hrs* «» No effect to flavor or
appearance when checked 3 days

after treatment,

!#, 2 hrs, «• Sli^it off«flavor after

8 days *Mch disappeared within

11 days after treatment*

2#9 2 hrs* - Off-flavor ^lich required

between 11 and 16 days to disappear
leaving a fruit of inferior flavor.

Hale HavaB Winters 2 d 10 d 1/2&, 2 hrsw - Ho effect to flavor or
® 68° @ 41° appearance*

l/2#, 3 hrs« « Ho effect to flavor or

l/2#? 4 Iirs, • Off~f!avor after 2 days
vhich disappeared within 8 days

aftor tr©atmsnto

2#, 2 hrs* - Off-flavor after 2 days
which disappeared within 8 days

after treatiusnt»

2#, 2 hrs* « Serious off»flavor after
2 day@ which disappeared

10 days after



"3X7-

Ethylene Dibrcmide* cont*d

SPECIES

VMIEIT LCX3ALOT

TRE&TfflST

PBE POST EFFECTS OP TREATMENT-

Ho Hale Winters Id

©63°

Elberta Winters Id 10 d

Palora Davis 1 d

3 68°
5 d

irt

1/2$* 2 hrs* - Slight off-flavor after
2 days "stolen disappeared within

5 days after treatment*

/^ 4 hrs» - Slight to moderate off~
flavor after 2 days i-Aiieh disappeared

within 5 days after treatment*

2 hrso « ^federate off-flavor after

2 ^Q^s uhich disappeared within

5 days after treatment*

2 hrso - Off«*flavor still present

aftor 5 days, Fhlzopus aiold prevented

further observatione«

2 hrsto «- Kb effect to flavor or

appearance when checked 2 days after

treatment or thereafter*

3 hrs* «* Ho effect to flavor or

appearance when checked 2 days after

treatment or thereafter*

f A hrso «• No effect to flavor or

appearance when checked 2 days

after treatmant or thereaftsr.,,

2 hrs. - Bo effect to flavor or

appearance when checked 2 days

after-treatment or thereafter*

2 hrs« - Bo effect to flavor or

appearance when checked 2 days

after treats&nt or thereafter*

#

Rio Oso Gem Winters 1 d

©68°

5 d

2 hrs* « Eb effect to flavor or

appearance when checked 3 days

after treatment or thereafter*

4 hrs» •• Ho effect to flavor or

appearance when checked 3 days

after treatment or thereafter©

2 hrs* « Kb effect to flavor or

appearance when checked 3 days

after treatsQnt or thereafter*

2#j, 2 hrs« — Slight off-flavor after
3 days which disappeared within

7 days after treatment*

l/2#» 2 hra» - Uo effect to flavor or
appearance ijhon checked 6 days

after treataasnt or thereafter*

4. hrs* - Ho effset to flavor or

appaaranee i^jhea checked 6 days

after treatment or hereafter*

2 hrsw « Ko effect to flavor or

appearance when checked 6 dayo

after tr®atroant or thereafter*

2 hrs« •» Kb effect to flavor or

appearance when cheeked 6 days
after treatment or thereafter*



Sfchylene Dihromid®, conted

SPECIES

VARIETY LOCALITY PRE r PpffT _ „ jB^FBCTS_^F TREATMENT

Sunbeam Winters Id 3d l/2#9 2 hrs* - Wo effect to flavor or
41® appearance when checked 2 days

after treatment,,

4. hrso - Sligtit off-flavor which

disappeared within 3 days after

treatment,,

2 hrso «~ Slight off-flavor which

disappeared within 4 days after

2#j 2 hrs<> » Moderate off-flavor which
disappeared within 6 days but the
normal peaeh areas was lacking,,

PEARS

Bartlett Hood Id 10 d 2/2#» 2 hrs* - STo effect to flavor or
Harvested @ 80* @£1° appearance whon cheeked 14 days
7—17—51* after the treatment or thereafter*

l/2#, 4 hrsa - Ho effect to flavor or
appearance when checked 14. days

after tra&tstant or thereafter*,

1#, 2 hra, - Ho effect to flavor or

appearance when checked 14. days

after treatment or thereafter*

2^5 2 hrso *» No effect to flavor or

appearance whan checked 14. day&

sftor treatiiiEsnt or thereafter©

Bartlett Hood 1 d 10 d l/2#ff 2 hrs« - No effect to flavor or
Harvested @6S° 0 32°, appearance when checked 12 days

10 d after treatment or thereafter*.

& hre* - Ho effect to flavor or

appearance when chocked 12 days

after treatment or thereafter*

1#9 2 hrs* - Kfo effect- to flavor or

appearance whon checked 12 days

after troatmsnt or thereafter*

2#j, 2 hre* « Suggested retardation of

the nors&l ripening processes,

however, the flavor was not affectsdo

l/2#j> 2 hrs* - Ho effect to flavor or
appoaraace when diecked 43 days after

treatment or thereafter*

l/2#j, A ^s» - Kb effect to flavor or
appearance when checked 4-3 days

after treatment or thereoftero

1#9 2 hra* - Wo effect to flavor os»

appearance when checked 4.3 days

after treatment or thereaffcaoPo

2#j» 2 hrs« «* Kb effect to flavors howeverj,

prominent lenticles slightly lowered

the quality of the fruit*

Bartlett Hood

Harvested

7-26~5L

1 d 30 d

@32°,

10 d



Et&ylen© DibrourLd©9 eont'd

SPECIES TRE&TMEM5

LOCA&ffgT FSB POST EFFECTS OF TRETOm

Bartlett Clear Lake Id 10 d \/2§9 2 hrso - No effect to flavor
Harvested <3 68° 3 43.° appearance when ekocked 13 days
S1451 ft ttt

» &> effect to flavor or
appearance when checked 13 days

aft©r treatsssnto

1#, 2 hrs« «- No effect to flavor or
appearance uhen checked 13 days

after traatisanto

2#s 2 hra* - No effect to flavor or
appearance when checked 13 days

after treatment*

B^rtlett Santa Clara 15 d 10 d l/2#, 2 &?&, « S!b effect to flawr or
Harvested @ 37? 9 41° appoarance when checked 13 days

&»1&»53U 1 a after treatmesxt*
68° l/2#, 4 &**£*• - Wo effect to flavor or

appearanc© when cheeked 13 days

after treatment*

1§9 2 hra» - Ed effoct to flavor or
appearancQ nhen checked 13 days

aft®r treatroaat*

2§9 2 hrso « Uo effect to flavor or
appearance when checked 13 days

after treatssnto

Bosc Folsom 2 d 10 d l/2§9 2 fers* •' 3STo effect to flavor or
© 68° © 43.° appearance **hen cheeked 12 days

4 hrso « Ho effect to flavor or

appearance uhen checked 12 days

after treatment*

1#, 2 hre* - No effect to flavor or
appsaranc© whsn checked 12 days

after treatissnt*

2§9 2 hra* « Ho effect to flavor or
appearance uhen eheclced 12 days

Comic© Placervill© Id 10 d l/2#tf 2 hrs* - Ho effect to flavor or
@ 6S° ® 4'3-° appearsnc© when checked 20 days

aft©r treatnaottt

» 4 fcPB* ** ^o effect to flavor or
appearance Uiien checked 20 days

after treatmsnt*,

2 hra«. - No effect to flavor or

appearance when checked 20 days

SHght off-flavor which

-wlthcaat 111 effect to th@
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Ethylene DibronrLde3 cont*d

SPECIES TREATMENT

VARIKPY ICGAteX! PKE POST , EFFECTS OF TREATMENT

Hardty Plaeervllle Id 10 d 3/2#* 2 hrso - SFo effect to flavor or
© 63° ® 41° . appearance when checked 16 days

after treatment*

l/2#* 4 hrs» - Ho effect to flavor or
appsaranea when checked 16 days
after treatment

W9 2 hrs* - Ho effect to flavor or
appearance when checked 16 days

af^fcer tr©atmsnt«,

Winter Halls Bavis 2 d 10 d l/2#, 2 hrs* ~ Ho offset to flavor or
@41°> @43-° appearance when cheeked 16 days

1 d after treatment or thereafter*

@ 68° 1/2//, ^ brso - Bb effect to flavor or
appearance *?hen checked 16 days

after treatment or thereafter,

3#, 2 hrso - Ho effect to flavor or
appearance when checked 16 days

after treatment or thereafter©

2#? 2 hrs* - Ho effect to flavor or
appearance uhon cheeked 16 days

after treatment or thereafter*,

Becfcy Smith Winters Id 10 d l/2#9 2 hrs« - Ho effect to flavor or
@ 68° @ 41° appearance when cheeked 5 days

after treatm^nto

l/2#s A fcrs* - Off-flavor after 5 days
ihich disappeared within 8 days
axi/er *crea uiB9n«&o

1#, 2 hrs* - Flavor still off aftar

8 days bat returned to normal

within 12 daya after treatmsnto

2#s 2 hrs» - Flavor still off after
& days but returned to normal

within 12 days after treatment*

Burbank Winters Id 10 d l/2#* 2 hrs* « Q?f«flaver after on©
@68° @41° ^ay which returned to aonsal

within 5 days after treatment*

3 hrso * Off-flavor after 1 day

which returned to normal within

5 days affeor treatusnt*

U hrsa ~ Off-flavor after on®

day which returned to normal

within 5 days after treatment*

tf, 2 hrs* - 0ff-»f3avor after 1 day
which returned to normal within

5 days after tr©ats©nt«

2#, 2 hrs« - Ofi'-flavor after 1 day
which returned to nonaal within

5 days after treatn»nto



Efchylene Bibroiaide, contfd

SPECIES TREATMENT

VARIETY LOCALITY a _,PgE POST WFEGTS OF TREATMENT

Climax Davis Hose 10 d !#, 2 hrs«, - Ho effect to flavor or
3 41° appearance when cheeked 6 days

after treatment©

2#, 2 h3?s« - Off~flavor after 6 days

which returned to normal within

10 days after treatment*

Diamond VaeavilXe Id 10 d l/2jr9 2 hrs« - No effect to flavor or
appearance when checked 7 days

after treatments.

4 hrso « Ho effect to flavor or

appearanee when checked 7 days

after treatment*

2 hr&> « Ho effect to flavor of

appearance when cheeked 7 days

2 hrso — Foreign flavor which

disappeared leaving a flat flavor*

Duarte Winters Id 10 d l/2#* 2 hrs* ~ Off-flavor after 1 day
Harvested 3 68* @ 41° which bad disappeared 5 days after

7«*1!-51q treatxasnt,

3 hrs,, « Off-flavor after 1 day

which had disappeared 5 days after

treatemt*

1/?J9 4 hrso - Off-flavor after 1 day
-jfcich had disappeared 5 days after

!#, 2 hrs«> •• Off-flavor after 1 day which

had disappeared 5 days after treatoant,

2#9 2 hrs« « Gff~flavor after 1 day

ishieh disappeared xiithin 5 days9

but flavor recorded as flato

Flavor norml after 12 days*

Duarte Auburn Id ID d l/2#9 2 hrs» - Ho effect to flavor or
Harvested @ 68° @ 41° appearance when checked the day

after treatinQnt*

l/2#, 4 b2»Sc ~ Flavor off after 1 day
which disappeared within 7 days

after treatssnto

1#, 2 hrs, - Flavor off after 1 day

which disappeared within 7 days

after treatment*

#, 2 hrs* - Flavor off after 1 day

which disappeared within 7 days

after treatment*

Gaviota Auburn Id 10 d l/3r» 2 hrs* - Flavor nonaal when cheeked
@ 68° 0 41° 4 days after treaiaaent and thereaftePo

l/2#* 4 hrs«, « Flavoy off slignfcZy affceap

4 days but returned to normal within

7 days after treatment*

1#9 2 bra* - Flavor still off after 10
days but returned to normal within

12 days after treatment*
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Ethylene Diheomid©, eont'd

SPECIES

VARIETY LOCALITY

TREATMSRT

PRE POST EFFECTS OP TREATME3JT

Gaviota» cont'd

Giant Auburn 1 d

9 42*,

1 d

10 d

©41°

2#, 2 hrso - Off-flavor that returned
to normL after 10 days but there

was some browning through the

epidermal cells*

3/2#> 2 hrs* - No effect to flavor or
appearance when checked 5 days

after treatsasnt or thereafter,,

2/2#» 4 hrs« - Ho effect to flavor or
appearance when checked 5 days

after treatment or thereafter*,

Us 2 hrs* - No effect to flavor or
appearance whan checked 5 days

after treatment or thereafter,,

2$, 2 hrsc - Serious off-flavor still
present after 5 days which dis

appeared within 10 days after

Grand Duke Auburn 1 d 10 d 2 hrso - Ho effect to flavor or

appearance uhsn checked 7 days

after treatsssnt or thereafter*

3/2#» 4- are* « Ho effect to flavor or
appearance when checked 7 days

after treatment or thereaftero

1$9 2 hrs« — Ho effect to flavor or
appearance when checked 7 days

after treatment or thereafter

2§9 2 hrs* - Ho effect to flavor or

appearance «hen checked 7 day3

after treatment or thereafter*

Sfeweastl© 1 d

©68°

10 d

Wickson Winters

Harvested

2 d 10 d

2 hrs« - Ho effect to flavor or

appearance when checked 5 days

after treata©nt or thereafter,,

3/2//, 4 hrs» - Sfo effect to flavor op
appearance when checked 5 days

after treatment or thereafter©

iir9 2 hrso - Ho effect to flavor or
appearance when checked 5 days

after treatment or thereafter*

2#, 2 hrso ~ Off~fiavor still present
after 5 days whieh disappeared within

10 days after treatment

2 hrs* - Off-flavor present aftsjp

3 days whieh had disappeared within

days after treatment*

4 h3?s« -» Off-flavor present after

3 days which had disappeared within

£ days after treatoont*
2 hrs<» » Off-flavor present after

3 days tjfcich had disappeared within

3 days after treatments



Ethylsne Dibromide, eont'd

SPECIES TREATMENT
MBim L0CAUTY ERE POST EFFECTS OP TRBATMEBE

Biek8onffl eont'd 2#* 2 hrs* - Off-flavor present aftor
3 days which had disappeared within

8 days after ttt

Wickson Vacaville Id 10 d l/2#, 2 Ires* - Slight off-flavor present
Harvested ©68® a 41° after 2 days but disappeared within
7-»l6»51o ^ days after treatment*

a/2#» 4. hrs* - Moderate off-flavor

present aft©r 2 days but disappeared

within 7 days after ireats»nto

2fi9 2 hrs« - Serious off-flavor present
after 2 days but disappeared within

7 days after treatnantp

2§9 2 hrso - Serious off-flavor present
after 2 days but disappeared within

7 days after treatnjsnto

Wiekson Jtobura Id 10 d l/2#, 2 hra, - Id effectto f^or^or
Harvested 9 68° 3 41° appearanee when cheeked 10 days

after treatment*

f9 4. hrso - Ho effect to flavor or
appearanee when cheeked 10 days

after treatment,,

1#, 2 hrso - Ho effect to flavor or

appearance when checked 10 days

after treatsaento

2$9 2 hrs* « Ho effect to flavor or

appearance when checked 10 days

after treatment*

SUMMARY

A total of 199 tests wero twi using this fumigant during the quarter*
There was no effect noted at the tine of the first observation to the flavor
or appearance of the fruit in 116 tests with any dosag©* In 79 tests the
flavor was deleteriously affected for a period of 2 to 5 days but the
objectionable flavor disappeared while the fruit was ©till ao a transit
t©B5>erature (41° F«, ) with no psrmnont 111 effect*

These findings are in agreement with those previously reported for other
species and varieties (April-June Quarterly Report, 19SL). J^/ff*^
tolerant to dosages of 2/2#, 2 hrsof l/2#» A to*.| and tf, 2 hrsoj mth the
2#» 2 hr. dosage appearing on the borderline with soa$3 fruits*

Sufficient tests with ethylene dibromide have now been ecaapleted to give
reasonable assurance that fumigation is not pl^eiologifcaUy harmful to various
varieties and species of fruits, even at dosages somewhat greater than
entomologists have found necessary to give cojaplete kill of fruit f3y eggs
and larvaeo Since these tests have all been made with .limited quantities or
fruits- there is as yet ao coinplete assurance that the fuxaigant would be
eonriletely dissipated from carload lots of treated fruits during the transit
period to distant markets* It seems likely that aay gas liberatod into the
atmosphere would be removed by the circulation of air through the ice blinkers*
However* a shipping test is considered the only safe way to determine this
facto It is hoped that such a test can be made during the ne&t fruit season*



ism, bkomxbk

ThB selected dosag© of 2 pounds per thousand eubic feet for an exposure

period of 2 and 4 hours was used*

All fruit was harvested at eoimnereial shipping maturity unless other
wise specified and tests wer© conducted as scon after harvest && practicabley

usually aftop one day during which time the f.rait isas brought to treatment

temperature* Th© tests wore conduct®! in a 180 cubic foot chamber at a

temperature of approximately 70° K

After tr©#fciB©a& th© fndt was stored at 41° ]?» to staribat© tpansit

conditions foy tho tins© specified in the following ta&L©* !fh© fs?uit was

than moved to 68° Fj, f©p Opening and kept there for observation throughout
its period of ktbilit

A disetission of 13i© effect of treatment to the different spseioc

varieties appears b9low0 The appoamnco of the fruit was considered

unless otheitd.se specified*,

ED1TBGTS OF TRSATMSKT

SPEGIES

VARIETY.

APPLES

Gravenstein

Gravenstsin

AHUCOTS

Tilton

I.0DAUTY

Sebastopol

Harvested

Sebastopol

Harvested

FKE POST

1

1

1

d

d

d

10 d

10 d

10 d

2#, 2 hrs« «* So ©ffect to flavor
appearance*

2§9 4 hrs^ — Ho ©ffect to flavo?

2 hi^So «• Kb offset to flavor op

&ppea?anc&o

4- hJ?8o — Ho offect to flavor of

BERRIES

Stravbarry San Jose

Hlack Mission Winters

©68°

1 d

©45°

1 d

s> 2 hrs* « No effect to flavor or

app$8?ancee

, 4, byso •• Ho effect to flavor op

2 d

3 cl

2 hjpSo - Bo effect to flavor or

appaapaisg®o

4 hrso - Ho ©ffect to flavor or

effect to flavor or

4 hrs* - Exberasl breakdown oa all

fruit and p^ematujp© de^slopiEsnt of

mold reMering the fruit intolerant

to treatment*

2 hrs*

Kadota Jfercad 1 d 3 d ^ 2

, 4

©ffeet to flavor or

ing the fruit intolerant to treatment*,
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Methyl Bromide* cont'd

SPECIES

VARIETY

GRAPES

Rod Malaga

Rod Malaga

Ribier

Thompson

Seedless

Thompson

Seedless

Thompson

Soedloss

Tokay

White Malaga

LOCALITY

Davis

najrvesvwu

Davis

Harvested

S-29-SL

Davis

Imperial

Valley

Harvested

Fresno

Harvested

S«*10-51»

Davis

Harvested

9-5^51*

Lodi

Davis

TREAM2NT

ERE

Hone

1 d

Ebne

6cl

9 45°

3 d

@45°

1 d

©41°

1 d

9 68°

None

POST

5d

3 41°

5 d

3 41°

5 d

9 41°

3d

@41°

5 d

0 41°

5 d

3 41°

5d

3 41°

■■n /*< O

EFFECTS OF TREATMENT

2$9 2 hrs« «■ I^o
ftgWM^^eft—>iuh ^t> ^v

app@aranc9«

2#9 4>.hrs«, - Ho
appearancdo

2#^ 2 hrso - Ho
appearance^

2#j, 4 hrs» <» Mo

2#s 2 hrs* - No
appearance*

2#p 4- ars* - Kb
appQarance*

2i?ff 2 hrs« « Ho
ssppearancsa

2#j 4 hrs<, -» Ub
appearance,,

Sf?, 2 hrs* - Ko

appearanc@o

^?? 4- hrsw - Bo
appearanoeo

2#d 2 hrs* -* Ho
appearances

2#p 4- hrs* - Ho
appearasie©*

2§9 2 hra* - Ho
appearancOo

S'/, 4 hrs« « So
appearanee*

J2#^ 2 hs*^ - Ho
oppeartsiicso

^, 4 hrs. - Ho
appearance^

effect to flavor

effect to flavor

effect to flavor

effect to flavor

effect to flavor

effect to flavor

effeet to flavor

effect to flavor

effect to flavor

effect to flavor

effect to flavor

©ffact to flavor

effect to flavor

effect to flavor

@ffeet to flavor

effect to flavor

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

02*

NECTARINES

Sargonville Winters Id 10 d

@ 41

2§9 2 hrso *» Suggested retardation of

th© norseal ripening processesj

hcwavQi*, the flavor ims not affected*

2§p 4 i^Sft — Suggested retardation of

the nonaal ripening processess however

the flavor was not affected*

Gower 1 d 10 d

® 41°

, 2 hrs« « Suggested retardation of

pgp|

however, the flavor ma not affeetodo

4 hr@» ~ Suggested retardation of

the nosml ripsni&g proeessess

th© flavor tsas not



Methyl Bromide, cont*d

SPECIES

VARIETY LOCAIKT

TREATMENT

ERE POST EFFECTS OF TREA3M5KT

Stockton

Stamdok

Tioga

PEACHES

Winters

fay Slberta Winters

Harvested

Fay Elberta Davis

Hale Haven Winters

Ho Hale

Id

©68°

Id

9 68°

Id

\ 68°

Id

68°

2 d

a 68°

Id

> 68°

10 d

a 41*

10 d

3 41°

Id 10 d

5d

5 d

41°

Eon© 10 d

0 41

10 d

© 41°

5 d

2$., 2 hrso - Suggested retardation of

aosml ripsning processes! hc&fever,

the flavor was not affeetedo

2fis 4 tffs* » Suggested retardation of
normal rlponiag processess hotrever,

the flavor iiiaa not affecteda

2 h?3«

appeal

4 hra*

No effect to flavor or

Ho effect to flavor or

2 hrsw - No effect to flavor or

app$ar&ae©»

4 hrs« « Ho effect to flavor or

2 hrs» - Ho effect to flavor or

4 hrs«» - Ho effect to flavor or

appearance

2 hrsp - Ho effect to flavor or

4 hrso - So effect to flavor op

2 hs?s<» ~ So effect to flavor or

4 hrsu ■» Jiecentustion of bruises

uhieh did not show up until after

the Sralt had passed optimusa

marketability^ !The feriit appeared

normal until this

#fl> 2 hrso « Suggested rstardation of

the normal ripening processes5

hoT«Jsv©x»9 this disappeai?ed fegr the

tiles th© fruit reached optimum

aarketability with no ill effect

to the £nait«»

#, 4 hrs* - Suggested retardation of

th© normal ripening processes5

hoyever, this disappeared by the

time the fruit reached optimum

marlsBtabilit^ with no ill effect

to the

2 hrs» -» Bo effect to flavor os»

effect to flavor4



Wfethyl Bromide, cont'd

SPECIES

VARIETY LOCALITY.

TRMTMSKT

PRE POST EFFECTS OF TREATMENT

July Slberta Winters

Palora Davis

Rio Oso Gem Winters

Sunbeam Winters

Bartlett

Bartlett

Bartlett

Bartlett

1 d

3 68°

Kone

Id

$68°

1 d

@ 68°

10 d

3 42°

5d

5d

3d

@ 41°

Hood

Harvested

7~17~51«

Hood

Harvested

7-26-51*

Hood

Harvested

7-26-51,

Clear Lake

Harvested

1 d

Q 80°

1 d

0 68°

1 d

3 68°

1 d

® 63°

10 d

. $41°

10 d

0 32%

10 d

30 d

§32®,

10 d

10 d

3 42°

2 hrs« - Suggested retardation of

the normal ripening processes which

disappeared with no ill effect to

to the flavor or appearance of th©

fruit*

4. hrs» - ©©finite retastfation of th©

norml ripening processes which dls-

'appsared with no ill effect to tb©

flavor or appearance of i&© fruito

2 hrs» - Ho effect to flavor or

appearance,,

4 hrs« «► Jlavor very poor but no

foreign flavor notedo

2 hrso - Ho effect to flavor or

appearance

4. hrs» - Uo effect to flavor or

%ff9 2 hrs«> «- Bstaxdation of the normal
ripenisag processes which disappeared

with no ill effect to the flavor or

appearance of the fruito

2fit 4. hrs» - A more definite retardation
of nomal ripaning processes which

disappeared with no ill effect to

the flavor or appearance of the fruit

2#? 2 hs?s» - Ho effect to flavor or
&ppearanc@«

2#5 4 hrs* «*• Hecrotie areas and itaproper

ripening were evident near ond of

marketable period*

2#9 2 hrs* - Ho effect to flavor or

appearance*

2#p 4. hrs« - Accentuation of bruises but

no effect to flavoro

2#j 2 hrs«» 3Sfo ©ffeet to flavor or

appearance*

2#, 4 hrs* - Ho effect to flavor or

2 hrso - Ho effect to flavor or

appearance*

4- brs* - Suggested retardation of

the normal ripening processes? howeve

this disapiDeared by the time the

time fruit reached optimum market

ability id.th no ill effect to the

fruit*
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Mstbgrl Bromide, cont'd

SPECIES

LOCALITY

TRE&TMEHT

PHE POST EFFECTS OF TREATMENT

Bartlett

Bose

Comic©

Hardy

Santa Clara 15 d 10 d

Harvested © 37°, $ 41°

1 d

68*

Folsom 1 d

0 68°

Uinter Nells Davis

Becky Smith Winters 1 d

Burbank Winters 1 d

Davis Rons

2 h?So - Kb effect to flavor or

appearance

4> hrs* - ITo effect to flavor 02?

10 d , 2 hrso • No effect to flavor or

Placerville Id 10 d

@ 68° 3 41

Plaoerville Id 10 d

® 68« ® 41°

p ^ krs<» - No effect to flavor or

appearanc&o

, 2 hrso «• Mo effect to floror or

appearance©

9 4- tars* - Ho effect to flavor or

appearance*

j» 2 hrso - Ho effect to flavor or

Id 10 d

2#P 4 hra, - No effect to flavor or
appearance*

2#, 2 hrso - Ho effect to flavor or
appearance

2§9 4 hrs* « Suggested retardation of
the normal ripening processes $

however9 this disappeared fcfjr the

tiio® ths fruit reached optiioum

sarketabilitgr with no ill offact

to th©

10 d

10 d

©41°

2§9 2 hrs« « Brorm discoloration on all
fruit covering 30# of the area and

delay of norm! color development*

2§s 4 hr&o - Broun discoloration on all
£a?uit covering 30^ of the area and
a greater delay of normal color

development than noted on th® abovo

t©st<,

^?» 2 hrs* «» No effect to flavor oy
. appearanca*

2#tf 4- hrse. - ^lggested off-flavor ^ian
checked the day after traataisnt

which disappeared within 5 days

but flavor was somewhat inferior to

•that of the check**

10 cl

041°

2 hrso - Retardation of the

ripening ja^ocessea that returned to

normal uithoist ill effect to the

fruit,,

4 hrse ~» Retardation of the norml

ripening processes that retras'B&d to

normal uithout £11 effect to th©

ffc-uit.
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Mathyl Bromide,, eont'd

SPECIES

LOCALITY.

TEEA.TMOT

POST EFFECTS OF

VaeavilX© 1 d

Duarte

Harvested

Duarte

Ambtzm

Giant

Kelssy

Wlcksoa iant@rs

Harvested

7-13-52*

10 d
Q 410

Id 10 d

Id 20 d

Harvested % 68* 3 41

Id 3jO d

\ 6S° @ 41

Id 10 d

9 42% ® 41°
1

Id 20 d

Id 10 d

Q 41

2 d 10 d

2#9 2 hra* «» Slight retardation of th©
sorml ripenlag processes vith fruit

, 4 hrso - ISfoderate r^tardaticm of

tho aosiml ripeniag proeessos

eventually ripeaiag

Kb ©ff©ct to flavor oar

noted 1 day after treatssnt

tdthlxi 5 days

2 hrs« - Ho effect to flavor or

4 fers« ~» Ho affect to flavor oj?

2$9 4.

•*• SI6 effect to flavor oy

Possibls accontuatioa of

brvdsss aiKi bl^azalslies last so ill

effect to

- SSo effect to flavor ojp

©ffect to flavor oa?

retardation of nosmal

p prG>e®ss@ft yhieh a^tuffnad to

aonsal uith-.no ill offeet to tha
4 hrso ~ Slight r®tas?detlon of

^ipanivig pi?oc©ss©3 %M.ch rettrmsd to

siorxnal with sso ill effect to tha fruit©

2 fcm, ©ffect to flavor os?

4 fers* ■» Dsley in color d@mLopsi©nt
appeapanecs of gr©®n spots about

in dissiGter on the surface of

th© fMLt which failed to color as

fruit :d.p©aed«

2 hrso - Sll^it ratardatloa of th©

?K>rm3l ripening proe@@ts@8 and accentual*

tioia of braisosa

4 iirsw « 3?l&vor flat bat no foreign

flavor noticed and a more serious

retardation of color developma&te



Methyl Bromide, cont8d

SPECIES

VARIETT IOGALj

TRE&TMEKT

PES POST EFFECTS OF TRBA.TMSSHT

Wickson Vaeavillo

Harvested

Id

5 68*

10 d

0 41°

Wieksoa Auburn

Harvested

7-26-51*

Id

63°

10 d

2 hrs* - Slight retardation of ths

normal ripening processes which

returned to normal without ill

effect to the fruit*

It, hrs* - Slight retardation of th©
normal ripening proc&sses which

returned to normal without ill

effect to th© fruit©

2 hrs« « Ho effect to flavor or

appearance of this more mature frulto
4 hrso - No effect to flavor or

appearance of this more oaturo fruito

SUMM&R7.

Of the tests reported here about twcwtshirds of the treated fruit lots
were recorded as unaffected Toy the treatment tJhere injury was noted it
was in the form of impaired flavor or occasionally visible injury externally
or internally* No injury was recorded from the 2 pound, 2 hour treatment to
any fruit species except plums uh©re a feu varieties wsre damaged^ Most fruits
also seomed tolerant to the 2 pound, A hour treatment, but enough cases of
injury wore found that such a dosage is considered as unsafe*

Injury recorded this year is loss estensiv© and less pronounced than ia
previous years tests* It is not certain 'to what these differences should b®
attributed* Cheraical analyses indicate that the fumigation chamber retains
the furaigant as effectively as previously* The most likely explanation uould
seem to bs that seasonal elioatie diff©reiicas during the growing season may
effect the tolerance of the fruit to iaethyl bron&d©o Another possibility my
be that observations were not as critical as previously due to th© large
numbers of lots treated with fumigants that imparted very bad off-flavors to
the fruit* In spite of these differences our results utnald indicate thao
methyl bromide cannot be considered aa a safe fmnigant tfmn used at dosages
as hi^i as 2 pounds per 1000 cubic feet of space for 4 hours*



iodide

The selected dosage of 2 pounds per thousand eubie feet for an agposur®

period of 2 and 4 hours was used*

All trait was harvested at commercial shipping maturity unless othepwis©

specified and tests were conducted as soon after harvest as practicable,

usually after ona day during which tima the 'fruit i?as brought to treatment

teaperature. The tests war© conducted in 5-gallon jars, previously

described^ at a temperature of apprtsciraately 70° F*

After treatment the fruit raas stored at 41° F« to simulate transit condi

tions for the ti?ne specified in the following chart* The fruit was then moved

to 68° Fo for ripening aid kept there for observation tmtil the end of th®

marketable period*

A discussion of the effect of the treatments to the different species

and varieties appears b©lou0 The appearance of the fruit uas considered

normal unless otherwise specified*

SPECIES

VAHXKIT LOCALOT

THEA.TMEKT

PRE EFFECTS OF TRIMMEST

APFLES

Sebastopol 1 d

6B®

10 d 2 hrs» » Ho ©ffect to flavor but

oecrotie area3 on surfae® of froXt

which appeared vrlthin 3 days after

4, hrs» « Uo effect to Ol&iroT bat

necsxitic ar®as on a greater pe3P«

eentag® of tli© fruit T^aich appeared

within 8 days after treatment*

Gravenstein Sebastopol 1 d

68°

a

41°

c

2ff9 2 hrs« - Flairar ®n& appearance seemsd

32orasal until 22 days after treatmant

when slight broiming and rot

d«welop®d on the calyx end of 25% of
the fruit« Th® damage got progress**

imly wars® as tiis© aftos? troatmsat

contimiede

Z¥a 4. hrso — Flavor and appearance eeemad

normal until 12 days after treatosnt

when slight browning and rot developed

on tha calj^s end of 75^ of tlie fruit*
The daiaage bacam^ progressively

as time after treatn^nt continued*

APRICOTS

Tiltoa Brenfcuooci 1 d 10 &

9 41°

2 hrs» - Ko effect to flam>r bat a

defir&t© retardation of norsial ripen

ing processes*

4 hrs* ™ Uo ©ffect to flavor bat a

definite retardation of normL ripen-
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JJMXETY,

Iodide, eont'd

LOCALITY.

TREATM2KT

HIE POST MTEGTS OF THE&TMOT?
BERRIES

Jos®

Hadota

Id

9

Black Mission Winters Hona

Id

68°

2 d

3

, 2 hrs* - A loss of normal

areaaa, but a© ©ffeet to

3d 2#, 2 hrs* - Flmor flat aad
41° arcuad seed coats,

2#» 4 tos* ~ Flavor flat and breaming
around se&d eoat&>

3d 2#ff 2 hrs* «» ^-bemal ixpoTradisg oa all
41° f^uit rahieh appeared withia f5 das?a

after treatnsaata

2$9 4 &2?s* « Fo3?©iga flavor aotsd uithia
2 days after treatiosnt aad

dl 5

Red Malaga

Harvested

Bed Malaga Ba^ls

Ribisr

HarsnQstod

Thonrosoa

Ssedless

Fresno

Harvasted

Cavi®

Seedless

6 d

3 45°

3 d

1 d

5 d

Hone 5 &

5 d

©41°

3 d

5 d

5 d

2 hrs« - Ho effect to flavor os?

4 krsc -» Surface breakdown ia t&©

form of soft (spots developed withia

9 days after treatment*

2 hrs« - Mo effect to flavor or

2 brssc ■» Ho affect to flavor or

appearance durisig the imrls©tabl®

lif© of the fruit*

4 J^s« - Surface breakdown oeciarrod

uitfaia 9 days after treatment ^hieh

alloi^sd mold to dm&lop on 60% of
the fruit*

2$*, 2 hrs*
appear

2$9 4 hrso

27f

Ho ©ffect to flsevor or

Ko effect to flavor or

Uo effect to flavor or

4 ^rso « Slight broiraing on son® of

th© fruit loadiiag to brotm rot aatd

Bsold whieh occurred within 8 days

oftsr tt

Bo ©ffect to. flavor or

4 h3?s* -* Stalt normal 7 days aftas*
treatiasat but mold axsd b2*cwning of

5OJS of fruit occiarred during th©

4
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Matbyl Iodide, contM

SPECIES

VARIETY IOCALXTST PRE POST EFFECTS OF TRE&TMERT

Toleay

HSCTARXNES

Lodi Id 5d

8 68° a 41°

Quetta

tJlntors Id 10 d

0 68® ©41°

Stockton Id 10 d

a 68° 3 41°

Stam&ek Winters Id 10 d

@ 68° © 41*

Tioga Winters 1 d

68°

PEACHES

ELberta Winters

Fay Elberta Winters

Harvested

Fay ELbarta Davis
Harvested

7-30-5U

1 d

68°

1 d

68°

None

10 d

a 41°

5 d

41

10 d

0 41°

2 hrso » No effect to flavo? or

4. h?9<, «* Ho effect to flavor of

appearance*

2 bra* «• 13b effect to appdaranea

but flavor offo

4 hrsa ~ Eo effect to appearane®

but flavor offo

2 hrso - Ho ©ffect to flavor or

p

4 hra* «> Slight retardation of color

development* After 5 days at 68° F.,
the flavor seemed poorer than th©

control but notnecessarily of

coraaerical signifieaneoe

2 hrs» <-> Ho effect to flavor or

appearance*

4 hrso o No effect to flavor or

2 hr&> » Kb effect to flavor or

2§s 4 br&> «• Retardation of non&al

rip&ning processes, esternal

ing and accentuation of bruises

and breakdown of 30$ of the fruit
4 days after removal to 68° Fo

7ft9 2 hrs* - Honnal flavor and appearance

but retardation of color development,,

2#» 4 hrs<> «• Normal flavor and appearance
but retardation of color developm®nto

2#9 2 hTB«

2$9 4 hrso

Ho effect to fJavor or

2fo effect to flavor or

appearance*

2 hrs« « No effect to flavor or

pp

2$9 4 hrso « Fruit ssemad normal until

15 days after treatment at -which

tins nocrotic areas, penetrating

throu^i the epidermis, appeared on

all fruit«



Methyl Iodide* cont'd

VARXSTT LOCALITY ERE EFFECTS OP TREOTEST

Hale Haven Winters 2 d

® 6S°

Ho Hals Winters 1 d

@ 68°

July Elberta Winters 1 d

9 68°

Ealora Davis

Rio Oso Gea Winters

Bartlett

Bartlett

Id

0

Simbsam Winters 1 d

368°

Bartlott Hood 1 d

Harvested © 80°

Davis None

Harvested

Clear lake 1 d

Harvested @ 68°

10 d

10 d

3d

10 d

3 41

10 d

10 a

21,2 hrs* - Early retardation of color
demiosssmt* H&vos? was not affected,

2#0 4- h^So «» Foroign flavor was not«d
2 days aftar treats&nt and the color

dsmLopsaent was noticeably rotardedo

Color differentiation disappeared

within 10 da^ns sad flavor returned

to normal*

2#* 2 hra, - Sfornal flavor bat sen©

retardastion of ripening*

2#, 4 ferst, « Normal flavor l^it soess
retardation of rip©ningo

2#, 2 hrs» «• Jfornsl flavor but sea©

retardation of rlp©ningo

4. hrso «» Nonaal flavor but eoa-

retardation of

2

4-

a;

2 hrs

Ho effect to flavor or

Son® retardation of color

end softening that dis~

No offect to flavor

Sam retardation of color

and softening that die-

Ko effect to flswoTc

Ho offset to flavor oy

4- krso «• Ko effect to appaaranc®

bat flavor is not as good aa checko

Ko off-flavor present*

2 hrs* - Ho ©ffeet to flavor or

appearane©*

4 hrs» - Flavor off and nocrotie

areas appeared on the external

face of the fruit as it approached

full

2$, 2 hrso - Ko effect to flavor or

appearance,,

4. hrsft « Internal br®akdoun and scald

dtaring fstilt ripsning and

ifas a loss of normal pear aroma*

2#y

2 hrso - Ho ©ffeet to flavor op

appearance*

4. hrs« — Estardation of the aonoal

ripening processes bttfe no off~fla,vor
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J&thyl Iodide^, cont'd

SPECIES

VARIETY

Sartlett

Bosc

IOGALITY

Santa Clara

Harvested

&=»12«»51«»

Fclsom

TREATMSBT

PHE

15 a

<3 37°,

1 d

® 68°

1 d

a 68°

POST

10 d

® 41°

10 d

d 41°

EFFECTS OF TREATMENT

3#8 2 hrs* — Sfo affect to flavor or
appearaacs*

2#^ 4 hrs« *• Retardation of color
dev©lopns92it and softening and accentua

tion of blemishes on all fstdte

Flavor uas not iT^pairede

2#d 2 hrs« «» Ho effect to flavor or

Cornice Id

68°

Placenrill© Id

Winter

Ifelis

Davis 1 d

Becky Saith Winters

Burbank Winters 1 d

<3 63°

10 d

3 41°

10 d

© 41°

10 d

® 41°

d 10 d

9 41s

10 d

4 bra* ** Ratardatlon of the normal

yip©ning procosseo idth the pressure

being & lbs« in eoHparieon to 2o6

lbs« in tho check fruit indicating

about a 2-daj delay in riponing^

The flavor was not affeetod*

2 hrs« - Ko effect to flavor or

4 hrs* - Ho effect to flavor or

appearaaeo©

2#, 2

2§9 4

356 effect to flavor or

EFo effect to flavor or

2$& 2 hrs* - Ho ©ffeet to flavor or

4 hrs# - Sons© retardation of ripen

ing b?xt no ©ffeet to flavor*

2 hrs» - Brown discoloration which

appeared within 8 days after treat

ment which !tfould render fruit • :

4 hrso ~ Hbctersaal discoloration on

all fruit nAiieh appeared nithin 5

days after treatment and got

progressively worse as time after

trestxas&t eontinusd*

2 bra* - Ho effect to flavor or

appearance*

4 hrso - Accentuation of Kieiaishes

and flat flavor donr^lopod withia 5

days after treatment and b9cas©

progressively wra© with tiir© after

treatment©



J&thyl Iodid©, eont'd

SPECIES

VARIETY X&GALITI

TIUSA.TM3MT

FRE POST EFFECTS OP TREATMENT

Climax Davis

Duarte

Duarte

Gaviota Auburn

Giant Auburn

Grand Duke Auburn

Kelsoy

Hone

6S°

Id

42%
1 d

68°

Id

68°

Id

10 &

3 41°

Winters

Harvested

Auburn

Harvested

1 d

Id

•J 68*

1 d

10 d

3 41°

10 d

10 d

3 41°

10 d

© 43.°

10 d

10 d

O

10 d

© 41°

2#, 2 hr8o - &om retardation of color
development but the fruit ripansd

with normal appearanea and flavor

4 hrs« « Definite retardation of

color development and eventual scald

and breakdown of the fruit r©nder«

ing it

2§

2#,- 2 hrso -» Definite r©ta3fdation of

color dovelopmsirb*

2#» 4, hrs« « Dsfinit© retardation of

color

2 hrs» - Sose retardation of ripen

ing but flavor was not affected,,

4 hrs* - Sous retardation of ripen

ing but flavor was not affected*

2 hrs© - Soia© retardation of color
developusat but flavor and appearance

4 tirs» - Ratardation of color develop-

ujent arsd ©ventisal browning in th© non-

blush areas folleuod 1^* bi««afedown and

mold d©velopEBsnt»,

2 hrs, «• Soa^ retardation of the

aorml riponing proc®ssoa uhleh dis

appeared td.tfeout ill effect to tha

appearaac© or flavor of the fnrito

4 nrgo * i0c5©ntuatioaa of bruises

appaaring within 4 days after treat-

j>rev9htion of normal color

and preimture mold,,

2#,

2 hrse - Ho effect to flavor op

appearance*

4. hrs« - Surface browning appeared

within 5 da$B after tr®attaent and

accenttsatioa of bruises uitfo a re

tardation of normal color developa®nto

2#t 2 hrso - No effect -bo flavor or

appearance*

2#s 4 hrs* - Some retardation of color

development and softening* Tkm flavor

i»"as normal for the ripsnass of the

fruit*

2#y 2 hrso - Fruit wa© nosml in appearance

and flavor for 14 days after treatment*
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Methyl Iodide* conVd

SPECIES

VARIETY LOCAIOT

TREATMENT

JPHE FOSF EEffBCTS OF TREATMENT

Kelsoy, eontfd

tficksen Winters

Harvested

7-13-51*

2 d

68°
10 d

a 41°

4. hrso «- Aceeatuatioa of blemishes

appeared within 5 days after treat-

sssnt followed "by scald development

that would reader fruit unmarketable,,

2 hrs«, •» Slight potaydation of color

ds9©iop3i®nt but no ill offset to the

appearanca or flavor of the ffcuit,,

4. toeso - Ifcderat© reterdation of

color dovalopsssnt bat no ill affect

to the appearance or flavor of th®

Wiekson Vacavill© Id

Harvested a 68°

7-16-51*

20 d 2 hre« *• So&a retardation of color

dovelopnmt but the flavor was not

2#ff 4. hrso - Some retardation of eolor
dovolopssat but the flavor va& not

affectedo

tfickson Auburn

Harvested

Id

3 68®

10 d

<2

2 hrso - So effect to flavor or

appearance*

2§9 4 h2"a« «• Considerable retardation

of the normal ripening processes;

hoveves?, tho flaTor was not affectecU

SUMMRY

A total of 94- tests vjQra run using this ftanigant. Of theso tests there

vas no effect to the flavor or appaaranc© of the fruit in 36 tests with any

dosage* In 33 tests tho asternal appsax'aiice ijas affQct«d« 'jChls damge was

oeually in the form of external browning and nscrotio areas iftiloh progressed

into internal

In generalp grapes, rssctai^inQs and peaches, pears and pliam3 seeiasd tolerant

to the 2#p 2 hro treatajanto Howsver, the fact that injtiry occurred occasiosmUy
would indicate that the ts^eatmssrb \&lz lx>rderline and probably lacked a suffi

cient margin of safety far coTTiasi'elal use* A slight delay in ripening follow

ing treatment is not considered in itself as injtapioiis. The 2#9 4 hr* dosag©
was injurious frequently enough to make its use very faasardous* It seems

likely from the point of view of tho fruit that methyl iodide could be used
ae a commercial fianigant at dosages approximating !#, 2 hs»s» Tliis assun$ition
is not based upon insecticidal characteristics or corrosive problems relativo

to its use*



PBOFHSNE BROMIDE

The selected dosages of one pound and two pounds per thousand cubic

feet for an exposure period of 2 hours were used*

All fruit was harvested at coiraaarcial shipping maturity -unless otherwise

specified and tests were conducted as bogs, after harvest as practicable,

usually after one day during uhich tinse the fruit uas brought to treatment

temperature* The tests were conducted is 5 gallon jars, previously

described, at a temperature of approximately 70° F#

After treatment the fruit was stored at 41° P. to simulate transit

conditions for the time specified in the following table* The fruit was then

moved to 63° P. for ripening and kept there for observation through the period

of Marketability*

A discussion of the effect of treatment to the different species and

varieties appears below.. The appearance of the fruit was considered normal

unless otherwise specified*

SFBCIES TRE&TMEHT

VARIETY LOCAUTY PRE, POST E3CTCTS OF TREATMENT

APPLES

Gravenstein Sebaatopol Id 10 d

Harvested © 68°

Gravenstein Sebastopol Id 10

Harvested @ 68°

APRICOTS

Tilton Brentuood Id 10 d

2 hrs» « Ho effect to flavor or

appearance with either dosag® sis

days after treatsoent and thereafter.

2 hrs« - Wo affect to flavor or

appearance six days after treatment

and thereafter*

2 hrs» - Slight off-flavor after 2

days disappearing within 12 day®

after tre&txB&nt©

2 hrs* - Serious off~flavor after 2

days disappearing within 12 days

after treatment*

2 hrs« - No effect to flavor or

BERRIES

Strawberry San Jose 1 d 2 d

2 hra, - Moderate off-flavor after 2

days that disappeared within 10 days

but fruit never developed normal

aroma*

2 hrs* - Fruit lacks aroma and is

flat in flavor one day after treat™

manfc and thereaftasfo

2 hrso - Moderate off-flavor that

disappeared after 3 days but fruit

r&B&in&d low in quality a&d lacked

characteristic flavor and aroma*
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ftropylene Bs*omidoff contfd

VARIETY. LOCALITY PRE FDST OF

FIGS

Black

Mission

Winters Rone 3 &

a 41°

Kadota Merced

Red Malaga Davia

Red Ifelaga Davis

Harvested

Ribiey Davis Hone

2#,

Id 3

i 68* j

Hone 5 d

3 41°

Boss 5 d

3 41°

2#

(5 41

Thompson

Seedless

Thompson

Seedless

Thompson

Seedless

Valley

Harvested

7«20~51«

Fresno

Harvested

8-10-51*

Davis

Harvested

6&

3 45°

3 d

3 45°

1 d

341°

3 41°

%j| r Jii ' i

■a 41°

2#

1§

2 bra* « Sli^it offrrflamor Idhat di&-

appsorod td.thin 3 days leaulHg fruit

of low flavor«

2 hrs, «> Strong off-flavor that di©~

appeared id.thin 6 days but resulted

in fruit of very low inferior quality,,

2 bra* ** Honaal in flavor aiod

appaarance 2 days after treatiaanto

2 hrs» - Emit of vory low flavor

quality 2 days after treatment and

2 hrs« « Off-flavor recorded after 3

days which returned to nornal within

7 days after traatraant*

2 2irs* « Stronger off-flavor aftor 3

days which returned to normal within

7 days attsr treatment*

2 hrso - Slight off-flavor noted

after 2 days which disappeared within

9 days afta* treatment*

2 hre« «» Strong off-fttaror noted
after 2 days which disappeared within

9 days aftor t

2 hrso - Off^flavor that returned to

norm! within 9 days*

2 hrs« - Stronger off^flavor ^*dch

returned to nonoal within 11 days but
too late to allow for marketing of

tha fruit*

2 hrs* «• Ho effect to flavor or

appearance*

2 hrs» * Flavor slightly off after

4 days t*hich returned to normal
6 days after treatment*

2 hrs» - Moderate off«-flavor afte?

2 days returning to normal within

7 days affcar treatasnt*

2 hra* - Strong off-flavor after 2

days returning to normal within

8 days after treataa&nt»

2 hrso «• Strong off-flavor after

one day that disappeared within 7

days after tr©atmanfcs leaving a

fruit of low flavor*,



Propylene Bromide, eont'd

LGCALOT

SPECIES

VARIETT

TREATMENT

KU3 POST EFFECTS OF TREATMENT

Seedless* coat'd

Lodi

White Malaga Bavis

HECTARIHES

Dargbnville Winters

Quetta Stockton

Stanwick Winters

Tioga Winters

REACHES

ELberta Winters

2#a 2 hrs* «- More serious off-flavor
after 1 day that disappeared within

11 days leaving a fruit of poor

quality*

Id 5 d

68* 0 41

!#,> 2 hm» - Strong off-flavor that

persisted throughout observation

period of 12 days*

2#j, 2 hrso - More serious orr-riavor that
persisted throughout observation of

12 days*

Hbae 5 d 3#, 2 hrs* « Strong off-flavor after 3

.$ 41° days that disappeared after 7 days

leaving a fruit of inferior flavor*

2#, 2 hrs* - Mora serious off-flavor

that did not return to normal during

the observation period of 11 days*

Id 10 d

68° 3 41

Id 10 d

63* 3 41°

Id 2£ d

> 63* 3 41°

Id 10

1 6£tt 3 41°

1#, 2 hre* - Soibs loss of characteristic

flavor but no off<-tl&vor,

?$9 2 hr^ - Son® loss of characteristic
flavor but no off«-flavor0

l$s 2 hrs« « Ho effect to flavor or
appearance when observed 6 days after
treatment or thereafter*

2#9 2 hrso ~ Ho effect to flavor or
appearance t&en observed 6 days

after treata^nt or thereafter*

1#, 2 hrs« ~ JTo effect noted to flavor or

appearance when observed 5 days after

treatment or thereafter*

2#, 2 hrs« - Ho effect noted to flavor or

appearance **hen observed 5 days after

treatment or thereafter*

d !#, 2 hrs* - Ho effect noted to flavor or

appearance when observed 5 days after

treatjsant or thereafter*

2#, 2 hrs* - Ho effect noted to flavor or

appearance when observed 5 days after

troatiaent or thereafter*

Id 5&

•3 63° a 41

2 hrs* - No affect to flavor or

appearance i&en observed 6 days
after trsatiBssat and thereafter*

2 hrs* - Ho effect to flavor or

appearance whan observed 6 days
after treatnsant aad th©reaft©r*



Propylene Bromide, cont'd

SPECIES TREATMENT

VARIETY LOCALITY PRE POST EFFECTS OF TREAMSST

ELkarta Winters Id 5 d

Harvested 3 68® 3 41

7-24-5U

Fay ELberta Davis

Harvested

Nona 10 d

a 41

Hale Haven Winters 2 d 10 d

3 AX

R, Hale Winters Id 5 d

July ELberta Winters Id 10

Palora Davis

Rio Oso Gom Winters

5d

2#, 2 hra© - Off«£latfor after 2 days that
disappeared within 5 days after

treatment*

7i9 2 hrso - Strong off-flavor after 2
days that did not return to normal

during 12 days1 observation period

although the chemical flavor dis»

2 hrs« - Sli^it off«fiavor after 8

days that returned to normal within

10 days* Appearance was nomal*

2 hrso - Sli^it off~flavor after 8

days that returned to normal within

10 dayse Appearance uas

2 hrso « Slight off~flavor aftejp 2

days returning to normal within 8

days after treatment,,

2 hrso «• Moderate off—flavor after 2

days returning to normal within 8

days after treatment,

2 lira* « Slight off-flavor noted

after 2 days returning to normal

within 5 days after treatment*

2 hrs* - S3JLght off-flavor noted

after 2 days returning to nonsil

within 5 days after treatment,,

2 hrs» - Flat flavor but no foreign

flavor noted after 3 days, returning

to nonaal within 5 days after treat-

2 hrso - Flat flavor but no foreign

flavor noted after 3 days, returning

to normal within 5 days after treat-

Id 5

68° 9

2#, 2 hrso «» Ho effect to flavor or
appearance noted 4 days after treat

ment and thereafter*

2//, 2 hrs» ~ Ho effect to flavor or
appearance noted 4 days after treat

ment or thereafter

1$9 2 hrs* - Bo effect to flavor or

appearance 6 days after treatment

and thereafter*

2$, 2 hrs« - Ko ©ffoct to flavor or
appearance 6 daya oftor treatxasnt

and thereafter^



Propylene Bromide, eoat'd

SPECIES TREATMENT

VARIETY LOCALITY HIE POST EFFECTS OF TREATMENT

Winters Id 3d

6

PEARS

Hood Id 10 d

Harvested 9 80° 3 41

Bartlett

Bartlett

Davis Hone 10 d

Harvested 3 Al*

Clear Lake 2 d 10 d

Harvested 3 6S® @ 41

Bartlett Santa Clara 15 d 10 d

Harvested $ 57», 3 41

1 d
9 6S«

Bosc Foleom Id 10 d

68° 3 41
2#,

2#,

Comic© HaeerylUe Id 10 d

2 hrso - Strong off-flavor after
2 days with foreign flavor dis

appearing within 6 days but flavor

quality retsained poor*

2 fc3?3e » Strong off~flavor after

2 days with foreign flavor di©»

appearing within 6 days but flavor
quality remained poor*

2 hsra* - Flavor good when fruit

reached eating mturity 13 days

after treatmosxt and thereafter*

2 hra» - Flavor good when fruit

reached oatisg maturity 13 days

after treatment and thereaftero

2 hrso - No effect noted 5 days

after treatment or thereafter*

2 hrso ~ Ho effect noted 5 days

after treatment or thereaftero

l#0 2 hrs» » Flavor

2§9 2 Tars* ~ Slight off-fla-vor noted

13 days after treatmsnt that dis

appeared within 15 days after treat-

2 hrs« - IJo effect noted to flavor

or appearance 13 days after treatment

and thereafter*

2 hz»stt - Ho effect noted to flavor

or axjpsaranco 23 days aft®? treatment

a$xl thereafter*

2 hrso - Ko effect to flavor or

appearance 13 days after treataasnt

ezd thereaftoro
2 hrs« - Konaal paa:r aram developed

late is the Opening process but no

foreign flavor va& ever notedo

2 h2?s« « Uo effect noted to flavor

or appearance as fruit approached

ripeness IB days after treatment*

2 hrsa - Eo effect noted to flavor

or appearancQ as fruit approached

ripeness 18 days after treatE&nto

Placer^ill© Id 10 d 2 hra« - No effect noted to flares*

or appearance as fruit reached tfca

eating rip© stag© 17 days after



SPECIES

cont*d

TREATMENT

LOCALITY PRE POST EFFECTS OF TREATMESfT

Hartjy, eont'd

Winter Sells Davis Id 10 d

9 68° 9 415

2 hrs« - Ho effect aoted to flavor
os* appearance as fsrait reached the

eating ripe stag© 17 days after

2 hrso'- Sfo effect xioted to flaror

or appsarasac© as fruit approadisd

eating ripo stage S3 days after

2 hra» - Mo effect to flavor or.

pearanoe aotsd as fruit approached

sating ripe stags 20 days after

Salth I/inters Id 10 d

.a 68® © 41

Burbank Winters Id 10

9 68° 3

None 10 &

Diamond

Duarte

Vacaville Id 10 d

3 41

Winters Id 10

Harvested @ 68° a

2 hra» - Off-flavor noted 5

after treatmsnt which did not dis

appear derisg marketable period of
fruit*

2 hrs» « Stroag off~£la^ror noted 5

days after treatment which did not

disappear duriag marketable period

of fruit«

2 hrs«» - Slight off«flavor after

one day that di^ppeared within

5 days after treatment*

2 hrso «• Moderate off«-flairor after

one day that disappeared within

12 ds^rB after treatssent*

2 hrs* «• Ho effect noted to flavor

or appearance 6 days after treatment

or therea:Pber«

2 hrs* - Slight off«-flavor after 6

days tint dig»a.pp©ared within 10 days

after treatment*

1#* 2 Ho effect to flavor or

2 hrs* «• Slat flavor which dis~

appeared within 10 days after treat-

2 hrs« - Slight eff-fla-vor after one

day Tihich disappeared td.thin 5 days

after treatrasnfc©

2 hrs* «• Strong off«»fla^or after on©

day uliich disappeared within 12 days

after treatment*
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Reopgrlona Bromide, cont'd

SPECIES TRBATMStSP

VARIIOT LOGALTTC ESE POST EFFECTS OF TREA.TMEHT

Auburn . I'd 10 d

Harvestsd 3 68° 0 41°

8-13-51*.

G&viota Auburn

Giant Auburn

Cteand Ddk® Auburn

Wlcfesoa

2 hrs* - Strong off-flavor aftai? one

day that returned to normal vithis

10 days*

2 lira* - Strong off^flsror aftor oa©

day-'that yaturasd to xxosml xdtfela

13

Id 10 d

68° 3 41

2 hrse - Strong off-flaraor after 4
days that returned to normal °Jithin

10 days. F^uit retarded in ripeslago

2 hrs* - Strong off-fla^r a^ar 4

days that returned to normal ultfcln

10 days* Considerable retardation of

Id 10 d

42°, 3 41
1 d

68°

Id 10 d

63* 3 41*

2 hre^ - JIo ©ffoct to flavor or

appoamnee aftsr 5 days or thereafter©

2 hrs« - Flat flavor noted 5 days

after treatmsnt wh5.ch disappeared

uithln 10 days after troats^nto

2 hrs» - Ho ®ffact to flavor or

appearanco after 7 days and thereafter*

2 hrs» - Ho effect to flavor or ap-

aftar 7 days and

Sfewcastl© Id 10 dKelsey

Wiekson TTacavill© Id 10 d

Harvested @ 63° s 41°

1#, 2 hx*So - 2?o effect to flavor or

appearance after 5 days and thereafter*

2$, 2 hrso « Off-flavor ijhlch disappoared

vlthin 14 days after treatirasnto

2 hrs» - Off-riavor *ich disappeared

within 7 days after treatment, also

slight retardation of color*

2 hrs» - Off~flavor tfoich disappeared

within 10 days after treatmsntj

hc&&7®r9 flavor remained flat and a

definite retardation of color develop-

Id 10 d

Harvests 3 68° 3 41

7«26~51«

2 hrs* « No effect to flavor or color

damlopiBsnt mted 10 days after

treatment or thereafter*

2 lirs, — Ho effect to flavor or color

devalcpra3nt noted 10 days after

troatssnt or thereafter.
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Bipoinid©, eont'd

SPMMHY

In general, propgrlone bron&d© had aa objeetioaabl© offoot on the- flavor
of ftrulteo For the aost part it would seem that the flavor resulted

directly from the cheinical absorbed by the fruit, sine© the off flavo?

usually disappeared with tisi©* Bouerror, in a number of cases the treated

fi-uit never attained the eating quality of the controls often beeaus© of

the loss of their characteristic arousa*

A con^jarison of these observations with those where otijcrleno dihrosri.de

tjae used indicates that propylone bromids is more liksl^r to be injurious to

ftruit. flavors during the marketing period at comparable concentrations per

unit volume of space* Sinco the LD dosages of propjlsna bromido are much

higher than those for ethylens dibsromidOj, it qoqjss highly unlikely that

propylene bromide will be an acceptable furaigant ^hen it also has such a

potential effect on fruit f



TRBEHEXEHS BROMIDE

The selected dosages of 1 pound and 2 pounds per thousand cubic feet

for an exposure period of 2 hours were

All fruit was harvested at coaaaerical shipping maturity unless other-

vice specified and tests wre conducted as soon after harvest as practicable,

usually after on© day during which time the fruit was brought to treatment

temperature* Th© tests were conducted in 5~g&Hon jars, previously

described, at a temperature of approsinsately 70° F#

After treatment the fruit uas stored at 41° F, to simulate transit

conditions for the time specified in the folloving chart* The fruit was

then moved to 68° F» for ripaning and kept there for observation until it

reached the end of the marketable period*

A discussion of the effect of treatment to the different species and

-varieties appears belc*?, The appearance of the fruit was considered noraal

unless otherwise specified*

SPECIES

VARIETY WGAUTX Hffi POST B2PFG3CTS OP TREfiMSHT

APPLES

Gravenstein Sssbastopol Id

Harvested 3

10 d

Q 41°

GraTanstain Sebastopol

Harvested

Id

68°

10 d

3 41

W

[COTS

Tilton Br©nt\jood

Harvested

Id 10 &

@ 41*

2 fcrso — Ho effect to flavor

ehoelced 6 days after treatiUQni

aod thereafter*

2 bra. - Wo effect to flavor or

appearance uhen checked 6 days
after treatsasnt or thereafter*

2 hre« - Flavor off seriously

which disappeared uithla 12 days

after treatnsionto

2 hrsa « Ulavor off 3»re seriously

■which disappeared within 12 days

after ireatisont*

2 hrs» - The aroma and flavor was

vesy objectionable ^ien chocked

2 days after treatoaaab* Tho chemical

after but continued to b© serious

©nough to render fruit

2 h?s« - The a^osa arsd flavor
Esore objeetioisabX© than ths above

traato83ixt» This off-flavor dissi~

patsd s3omm^hat but continued to b®

serious ©nough to raxid©? tho fruit

BERRIES

San Jose Id 2 d

q 41°

3#^ 2 hrso - F3avor vasy sariously off
with no effect to appsaranc&«

2$9 2 hrso «• Flavor vesy s®rioos2y off
with bo effect to appearaneoo
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cont'd

SPECIES

VARIETY PEB POST

Mission Winters Rone 3 d

341*

EFFECTS OP TKSATMBHT

2 hr»t» - Flavor serious3y off when
checked 2 days after treatment and

continued to ba off thereafter*

2 hra<» - Flavor copiously off isbsn
checked. 2 days aftor treatment a&d

continued to b© off thereafter*,

Red Davis Holy? 5 d

Harvested § 41

Gower Winters

Stockton

0

Stanulcl:

Rod Malaga Davis None 5 d

Harvested @ 41*

8~29>-51»

Thompson Iiaparial 5 d 3d

Seedless Valley 3 45° @'41C

Treated

3d

Seedless Treated 3 45°

8-13-51*

Dargonvillo Winters Id 10 cl

9 68° a AX*

Id 10 d

Id 10 £

68° O 41

Id 10 d

6 3 42°

3#, 2 hrs« - Slight off~£lavor that

eonttaied throu^iout the obser^3^»

tion period of 10 days*

2§9 2 hra, « Serious, off«flavor that

did not disappear*

2#? 2 hrs* « Moderate off-»flavor that

did not disappear

2§t 2 hrs« » Serious off~flavor that

did not

2 h^s, «• Slight off-flavor that

did not disappear*

2 h?Se - Strosag cff»flai?op that

did not

3//, 2 hrs* - l&derat© off-flavor when
checked 2 days aftar treatn^nt

that disapp@as?@d within 8 days*

a?, 2 hrso « Strong off~flawo? that
did not

2#f 2 hrso - loss of characteristic
nectariss flavor bat the

2 hj?3o - Slight off"flavor and loss

of characteristic nectarine flavor

but the appearance rosainod normU

2 hree - SLi^it off-flavor but the

appearance* remained norsssl.

2 -bra. - Slight off-flavor but the

appearanco ^amainsd noroalo

2 hrs* « Flavor poor but no effect

to appearance*

2 hrs« - Flavor slightly off but

320 effect to app©arano0o

2 hrso - Strong off-flavor that

did not disappear*

2 hra, - Strong off-flavor that

did not disappear*



Triaethylene Bromide, cont'd

SPECIES

LCXlAUTt

TRE/LTMSHT

PKB POST EFffBCTSOF TREATMENT
Tloga Winters Id

•3 68°

ID d

9 41°
2 hrso » Strong off-flavor that
did not disappear*,
2 hrs« - Strong off-flavor that

did not disappear.

EXberta Winters

Ray KLberta I&nters

Harvested

ELberta Davis

Harvested

Hale Haven lanters

Ho Hals Winters

July Elberfca Winters

Falora Davis

Id 5 d

68° 3 £1

Id 5d

3 68° 3 41

Nose 10 d

3 ns

2 d 10 d

68* -3 4X°

Id 5 d

68° ©41

Id 10 d

68° 0 41°

Hono 5 d

9 41°

2 hrso - No effect to flavor
appearance 6 days after

2 hra, - Qff-flavor but ao effect
to appearance*

2 hpQ9 « Strong off-flavor with
no effect to appearance*

2 hrso « Strong off-flavop with
no effect to appaaranceo

2 hrs» « Strong off«flavor that

disappeared 11 dagrg after treatment*
2 hrs* « Steoag off«»iflavop that

disappeared 11 days aftey treatmento
Ripening hastened fey treatment*

2 hrs« » Strong off-flavor and
chemical arosoa which was seriously

objectionable when checked 2 days

after treatffiQnt and still noticeable
after 15 days*

2 hrs* « Strong off-flavor and :

chemical aroma which was very objac*

tionabi© when checked 2 days after

treatment and still noticeable after
15 days* This treatment was sure

damaging than the 2#ff 2 hra«

2#0 2 hrsA - Strong off-flavor when
cheeked 2 days after treatment that
disappeared in 12 days leaving a
flat flavor

2#, 2 hrso - Strong off-flavor that did
not disappaar*

1§9 2 hrs« « Strong off-flavor when
cheeked 3 days after treatment that
disappeared Hithixi 10 days leaving
a flat flavor*

<#s» 2 hrso - Strong off-flavor that did
act disappear,,

1#, 2 hrso «• Flavor poor but no effect
to appearance*

2§9 2 hrs, - Flavor ofT bwt no effect to



Ti^iffisthylen

SFSSIES

VARIETY

Rio Oso G

Sunbeam

& Beomid®, eont'd

LOCALITY

sm Winters

Winters

TREATMENT

PRE

ia

Q 68°

i a

368°

POST

5 d

D 41*

3 d
3 41°

EFFECTS OF TRE&TMSHT

3#, 2 fcrs* ~ So effect aotsd to flavor

os? appsasanoe*

2#, 2 hrse •» Moderate off-flavor which

disappeared i/ithia 10 days after

treatment*

3#, 2 hrso - Strong off-flavor and
chemical aroma present.

2 hrs. - Strong off^flavor and

ch@id.cal aram uhich bscaiod

serious as time after treatxcsnt

Bartlett Ifood

Has?w

7-17-5L,

Id

Bariletfc

E&rtlett

Bartlatt

Bose

Saata Clara 15 d

Harvested 3 37°

1 d

IdFolsom

10 d

3 41

Efono 10 d

0 41*

Cloap Lalce Id 10 d

Harvested 3 68° 3 /:2°

10 d

$ 41°

10 d

® 41°

Plac@zTd.no Id 10 d

3 68° 3 41°

2 hPSo - Ho off-flavor acted until

fsmit approached eating ?ip© stag®

i^hon strong off-flavosr d®9©lop8d

bat thsre viaa no offeet to the

2#, 2 hrs« «» No off-fls^cr- zioted until

f«iit approached eating J?2po stag©

T-^ien strong off-flavor domLeped

but there wag no effect to the

2 hrso «• Mo effect to flavor or

2#5 2 hrso - Slight off-flavor noticed

5 days after treatissnt that dis

appeared withia 14 days or fcgr the

time the p®ars were eating ripe*

1#3 2 hrs« - No chemical flavor but poor

flavor and loss of nonsal pear aroaa*

Efo effect to appearaixe©.

2#, 2 hrs* - Poor flavor and loss of norm]

pear aroma but no effect to appearance*

1#? 2 hrs* « So effect to flavor or

appearance*

2#5 2 hr3. ~ No effect to flavor or

Poor flavor with a loss

pear essence that would

fruit unmarketable^

— Poor flavor uith a loss

pear essence that would

fruit uamarketahl©*

2

of

render

2 hrs,

of no

reader

2 hrso - Mo ©ffecfc to flavor or

pp

Z hrs« - So effect to flavojp op
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Trimethylane Bromide j, cont'd

SPECIES TREAT1W?

VARIETY LOCAiror ERE POST EFFECTS OF TREATMENT

Iferdy KLacerville X d 10 d

i 6BO q Al«

Winter Nelis Davis

Becky Smith Winters

Burbank Winters

Clleaas: Davis

Diamond

Duarta

Id 10 d

a 68° o Aie

Id 10 <

@ 68* 3 £

Id 10 d

e 68° @ ai(

Norn 10 d

Id 10 d

Duart©

Winters Id 10 d

Harvested 3 68° 3 41

Id 10 d

3 68° 3 41°

1S9 2 hrs« - FIavoj? inferior to that of
imtreatod finiit but jio foiroign

flavor notedo

2#, 2 hrs.p « Flavos* poor but no

flavor

2 hre« - Ho ©ffect to flavor or

appaaranca*

2 hrs» - Flavor poor but no foreign

flexor

2#, 2 hrs* - Sli^it off-flavor whieh

disappeared withia 11 days after

treatnssnt*

2§g 2 hrs« - Strong off-flavor T^iidi
disappeared witbia 11 days aftor

2 hrso - Strong off-flavor uhieh

dia&nlshed in intensity following

treatment but did not disappear

completely during marketing parlocU

2 lirsi, - Strong off-flavor uhieh

did not

1#, 2 hi*s* - Slight, off-flavor that

persisted during 10->day transit

poriod but was norsal 3 days later*

2#, 2 hrs« - Sti»ong off-flavor that

returned to normal only after 16 days
folloHing treatment •ufci.ch was after

tha end of the markotablQ period*

10, 2 hrs* «• Slight off-flavor that did

not dioappoar

2f?ff 2 brs» - Moderate off-flavor that

did not disappear*

3#j, 2 hrs* - Strong o£f«^fXs,vor that dis~

. appeared but leffc a flat flavor* Re-

tardation of color deveiopHsnt noticed*

2#» 2 hrs» « Strong off-flavoz* that dis

appeared bat left a flat flavor and a

xaoro pronouneod retardation of color

development whieh did not disappear*

I|, 2 hrso « Strong off-flavor that dis

appeared but left a flat flavor*

2#9 2 hrso - Strong off-flavor that did

not disappear*



Trimothylene Bron&de, eont*d

SPECIES

VARIETY

Gaviota

Giant

Grand Duke

J&CALXTY

Auburn

Auburn

PRE POST

1 d

® 68*

1 d

Id*

1 d

(§ 68°

10 d

9 41°

10 d

® 41°

10 d

EFFECTS OF TRBATMSHT

Newcastle

tfickson Vacaville

Wickson Auburn

Harvested

Id

68°

2 hrs<» - Moderate off-flavor that

after 10 days disappeared leaving

a poor flavor as eoragparad to the

control*

2 hrso - Strong off-»flavor that

did not disappear*

Id 10 d

68° a 41

Id 10 d

68° 3 41

10 cl

& 41°

1#, 2 hrs* - Strong off-flavor that

did not disappear*

2#ff 2 hrso - Very strong off-flavor

that did not disappear*

!#, 2 hra* - Moderate off-flavor that

did not disappear*

2§9 2 hrsu - Strong off-flavor that

did not disappear,

1#,

2#j

1#? 2 hrso - Strong off~flavor that

disapp®ared after 14- days leaving

a poor flavor*

2#j 2 hrs* » Strong off-flavor that

did not disappear during the

marketable period*

2#j, 2 hrs* - l^oderate off«flavor that

did not disappear*

3#j> 2 hrstt - Strong off*»flavor that

did not disappear*

Treatssant retarded ripening in both lots*

3//a 2 hrs«> - Moderate off-flavor that

persisted during 10 days at 41° F*

bat disappeared following 2 days at

2#, 2 h?3* - Strong off-flavor that per

sisted during 10 days at 41° P* but

disapp®arsd following 2 days at 68* Po

A total of 85 tests were run usljig this fumigaat. Of these tests 10 showed

no damage to the flavor or app©aranc© of the fyuit xd.th any dosage while 73

tests resulted in off-£lavor» Thia off-flavor was very sarious in naost cases

and persisted throughout the obsermtioa period* Of the fruits tested pears

seemed iooet tolerant to the furaig&ntj, but even tho tolerance was not con

sidered sufficient to recoiemsxad trisnetbylene bromide as a safe furaigant*

We believe that sufficient tests have been iaad© id.th triinethylene broraid©

to indicate definitely that it is not a safe fuxaigant to us© for any fresh

fruit, at least at the dosages under vihieh it -was tested* Ho further stud5.es

uith this £mnigant are contemplatsdo



FAPORHEAT

As pr©vious3y reported, tiro vapor heat treatments ware used* The first

on© involved bringing th© fruit temperature to 110° F* as rapidly as possible
in vapor heat held at 110° F* to 111° F* After reaching the desired tem

perature th© fruit was hold for 8 3/4 hours at 210° Fo and then removed to
41° F« to simulate transit conditions for the tiiaa spaeified in the following
table* Thd fruit was then moved to 68° F« for ripening and kept there for

observation throughout the psriod of mrlcetability« The second treatment

involved bringing th© fruit fleah temperature rapidly to 120° F« in 120° to
123.° F» saturated airo As soon as this temperature was attained in the center
of the fruit, it was removed froa the chamber and handled in the sama way
following treatment as stated for the 110* Fo lots*

A discussion of the effects of the treatments to the different species

and varieties appears below. The appearance of the fruit was considered norssal
unless otherwise specified*

SPECIES

VARIETY. LOCALITY

TREATMENT

ERE POST EFFECTS OF TREATTOJT
APPLES

Gravenstgin Sebastopol 1 d 10 d
JO

GRAPES

Tokay

NECTARINES

Dargonvills Winters

6d 5d

1 d

368°

3 d 10 d

-3 41

H0°F« «> Accentuation of bruisos and

brouning Tdiieh penetrated to a

of 10*15 tmo and a cooked flavor

120®Fo ** Accentuation of bruises $2d

scald present on all fruit and a

cooked flavor

110°F» — Poor flavor much inferior to
that of untreated fruit*

120°Fo - Poor flavor inferior to that
of untreated fruit*

110°F« « Scald appeared on 30^ of the

area of all fruit uhich rendered

fruit completely .uzmrketaKLe.

120°Fo « Scald appeared on 6OJi5 of the
area of all fruit which rendered

fruit completely urasarketabld. A

prevention of normal color develop^

Quetta Stockton

©41°;
1 d

963°

41
-* Scald and necrotic areas

appeared on 50$ of the fruit covering
10% of the area* Flavor very poor
which would rsnder the fruit un~

120*Fe- Scald and necrotie areas appeared
oa 50^ of the fruit penetrating to
a greater depth than in the 110°Fa

treatment* Flavor very poor©



Vapor Heat,, eont'd

SPECIES TREATMSKT

VAHISnr XftCAEflnt ERE? POST , , ffiffiEQTS ffi TREAT^BMjT

Tioga inters 2 d 10 d H0®Fo - Steeroti© areas on all fruit
3 68° © 4^1° afid a poor flavoro

120*J*V> •» Iscrotic areas on «fl1 fruit
aad a poor flavor, store serious

than in the HO°F0

BEACHES

Ifey Slberta Winters Id 5 d IXCW* - Scald aad internal

@ 68* @ 4^° on all fruit*
120°F« «» Scald and intayaal breakdown

oa all

Hale Haven Winters 2 d 10 d H0°Fo - Accentuation of bruises to

41° broim oxidised spotsj flavor poor9

— ITocrotio areas and broiming

arouad th© pit and a very bad flavor*

Rio Oso <*$m Winters Id 5 cl HD°F» - Scald on the epidermis and a

% 68° @ 41° flat flavor*
120°F<, « Scald on all fruit covering

from 10-425^ of th© areao Flavor
and aroisa similar to that of eooked

fruit©

Sunbeam ftintsre Id 3d HO^Fo « Hecrotic areas penetrating into

@ 68* § £L° the fXash of the fruito Flavor flat
and of a cooked uatur©«

120°Fp « Idcrotic areas covering a larger

percentage of the area of the fruit*

Flavor flat and of a cooked nature*

Bartlett Hood Id 10 d 110°Fo - Slight to modsrat© pitting^

® 4-1° hoff©ver9 the flavor *was not affected^

120°F« - Heavy pitting with fruit dry*

Flavor was very flato

Bartlett Folsoa Id 10 d H0*Fe « Scald noted on all fruit and a

@ 68° © 4>le prevention af norsal color d^velop-
sssnt rendering tho fruit intolerant

to trsataisnt*

- Scald assd accentuation of bruises

with a prevention of normal color

develepsaent noted* Collet© break-

doam on 5Q$ of ths fruit occurred

before the norasal adponing processes

were t
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Vapor Heat, cont*d

SPECIES

VARIETY 1AG&LXTI

TREATMEKT

PRB POST EFFECTS OP TREATMENT

Coulee Placervill© 2 d 10 d

3 68B ©41°

Climax Davis Hone 10 d

Duarte Auburn

68°

10 d

0 41°

He&castle 1 d

» 68°,
2 d

7 d
21

SUMM&KZ

H0°Fo «■ Accentuation of all bruises and

a very poo? flavor with a loss of

normal pear flavor*

120°Fo - External and internal breakdown

of all fruit with browning around the

seed area©

110°Fo «• Necrotie are«as on all fruit

covering 15$ of th© area which
rendered the fruit completely

120°P»- Necrotic areas on all fruit cover

ing 5&»y5% of the area rendering the
fruit completely unmrketable*

U0°Po - Surface browning on all fruit

with a prevention of normal color

120°Ft, — Surface blemishes and prevention

of normal color development with a

vary poor flavor©

110°F« « Accentuation of bruises and
dehydration of the fruit with pre»

nature mold development*

120°Fo «• More serious accentuation of

bruises and browning on all fruit*

Flavor poor and of a cooked nature*

Hold prematurely consumed fruit*

There was a continuation of unsatisfactory results uith vapor heat with

applesj, nectarines9 peaches, and pears shotting dasmge to flavor and appoaranco0

No conditioning treata*3nts in th© approach period have been used irith deciduous

fruits because the severity of injury was so great as to sake the success of
such treatments highly isoprobable. These data and previous reports would

indicate that this type of treatssant has little or no prcaise as a fruit

sterilant.




