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Field spray applications in 1961 on peach and apricot indicated
lasting residual activity of DCNA under the California environ-
ment of high temperature with no rain, and high activity of resid-
ual DCNA against Rbizopus stolonifer with 1 and with 0.5 pound
of DCNA in 100 gallons of water. Some activity against R. stoloni-
fer was observed with 1 pound of captan and of folpet. DCNA
activity was comparable with that of captan and folpet on Moni-
linia fructicola on peach and apricot, but not on apricots that
showed little to no DCNA residue after seven days.

Field sprays in commercial peach orchards during 1962 showed
that three sprays of DCNA were more effective in control of
Rbizopus rot of peaches than were one or two sprays when peaches
were subsequently ripened in chambers held at 20° C and 80 per
cent relative humidity. When treatments resulting in similar
DCNA residues at harvest were compared, consistent reduction of
Monilinia rot was shown only with the three spray applications.
Dip treatments with ‘Halford’ peaches showed control of Rbzizopus
rot with a residue of 4 ppm DCNA and of Monilinia rot with a
residue of a mixture of 28.4 ppm DCNA and 13 ppm Difolatan.

Residue analyses of field-sprayed peaches indicated the average
half-life of DCINA to be about six days (half of original residue
was present) under the arid environment of California when sprays
were applied approximately four weeks before harvest.

Following canning, the peaches showed trace amounts of DCNA,
but Difolatan could not be detected by the method of analysis used.
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INTRODUCTION

POSTHARVEST RIPENING of fruits in con-
trolled atmospheres results in a canned
product of higher quality (Leonard,
Luh, and Claypool, 1956-1957).* Unless
decay-causing organisms are controlled,
however, fruits eannot be storage rip-
ened with any assurance that they will
be fit for canning. Two fungi, Rhizopus
stolonifer and Montlinia fructicola,
cause rots in stone fruits that result in
major economic losses. Rhizopus rot has
been controlled by 2,6-dichloro-4-nitro-
aniline (DCNA) (Ogawa, Lyda, and
Weber, 1961; Ogawa and Uyemoto,

1962). The compound is effective in
inhibiting mycelial growth, including
that of aerial mycelia, and in suppres-
sing sporulation (Ogawa et al., 1963).
Monilinia rot control with DCNA has
been reported effective in small-seale
tests on peaches (Dewey and Maclean,
1962; Cappellini and Stretch, 1962).
During 1961-1962 we attempted to
correlate the residual DCNA, on fruits
that had been dipped or field sprayed,
with the degree of disease control. Cap-
tan, Difolatan, folpet, and DCNA-Di-
folatan mixtures were compared.

MATERIALS AND METHODS

The spray applications and perform-
ance tests were conducted in California;
many of the residue analyses were made
by The Upjohn Company, Kalamazoo,
Michigan.

Preliminary trials were made on ‘Red
Haven’ peach fruits in the experimental
orehard of the University of California
at Davis and on ‘Royal” apricot trees in
a commercial orchard. More extensive
trials were made on ‘Fay Elberta’ and
‘Halford’ peaches in commercial or-
chards provided either by the Califor-
nia Freestone Growers’ Association or

! Submitted for publication September 12, 1963.

through the Cling Peach Advisory
Board.

The chemieal formulations used were
dilutions of 50 per cent DCNA (2,6-
dichloro-4-nitroaniline), 50 per cent
captan (n-trichloromethyl-mercapto-4-
cyclohexene-1,2-dicarboximide), 50 per
cent folpet (n-trichloromethylthioph-
thalimide), and 50 per cent Difolatan
(N-(1,1,2,2-tetrachloro-ethylsulfenyl) -
cis-A-4-cyclohexene-1,2-dicarboximide).
All are proprietary compounds—DCNA
of The Upjohn Company, the others, of
the California Chemical Company. All

2 See “Literature Cited” for citations referred to in the text by author and date.
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TaBLE 1

AVERAGE REDUCTION IN LESION DIAMETER ON RHIZOPUS STOLONIFER-
INOCULATED PEACHES AND APRICOTS, AND AMOUNT OF DCNA RESIDUE,
AFTER TREATMENT WITH DCNA, CAPTAN, AND FOLPET

Spray material per 100 gallons
. Average
paime | " lesion 0.51b DCNA 11b DCNA 11b captan | 11b folpet
Variety spray(ing dmrol:_\e ter
an
untreated | Av. reduc- Av. reduc- Av. reduc- | Av. reduc-
harvest fruit* tliog in Am&unt tliop in Am(()) unt tlior} in tiioxg in
esion < esion N esion esion
diameter residue diameter residue diameter | diameter
days mm per cent ppm per cent ppm per cent per cent
‘Red Haven'’ peach.. 1 38.9t1 92.0 10.3 100.0 25.9 19.0 34.0
4 71.5 62.8 3.8 88.7 14.3 18.0 2.5
7 55.0 45.5 1.3 84.0 6.1 9.0 5.5
11 40.5 31.5 <0.9 74.3 4.9 14.0 15.5
‘Royal’ apricot...... 1 21.1% 40.7 3.1 38.5 10.0 7.2 22.0
4 53.6 31.8 1.4 67.8 4.1 22.7 4.2
7 19.6 0.0 <1.4 18.8 2.4 2.7 2.7

* These measurements represent data taken after 40.5, 44, 42, and 36 hours of incubation at 25° C, on 1, 4, 7, and 11

days after treatment, respectively.
t Average of 10 inoculations.
1 Average of 14 inoculations.

chemical concentrations are expressed
on the basis of active ingredients. Half-
life denotes the point at which only half
of the original chemieal residue can be
detected. Sprays were applied with a
hand gun on a hydraulic sprayer at 500-
psi pressure. Each apricot tree received
6 gallons of spray; each peach tree re-
ceived 8 gallons. No rain occurred dur-
ing the experimental period.

PRELIMINARY TRIAL

During 1961 ‘Red Haven’ peach and
‘Royal’ apricot trees were sprayed in-
dividually, to drip stage, with either
0.5 or 1 pound of DCNA, or 1 pound of
captan, or 1 pound of folpet, in 100 gal-
lons of water. Five single-tree replica-
tions were used for peach and seven for
apricot. All fruits were mature at the
beginning of the experiment; by the
eleventh day after spraying, they were
slightly overripe. Five peaches and
seven apricots were harvested from each
tree 1, 4, 7, and 11 days after applica-
tion of spray. Both cheeks of each fruit
were injured with a 1-mm diameter
glass rod, and inoculated with 1,600 to
2,400 spores of Rhizopus stolonifer or
Monilinia fructicola, in a water suspen-
sion. The fruit was then placed in a

saturated-atmosphere, plastic chamber
kept at 25° C. Lesion diameters were
measured after 40 hours. Fruits for
residue analysis were collected and
shipped by air to The Upjohn Company,
Kalamazoo, Michigan.

Results of Preliminary Trial. DCNA
reduced Rhizopus-induced lesions on
peaches and apricots more than did
either captan or folpet, except on
aprieots harvested 7 days after being
sprayed with 0.5 pound DCNA (table
1). Rhizopus rot control was better on
peaches than on apricots. Residual de--
posit of DCNA was higher on peaches.
The half-life of DCNA was about 4 days
on peach and 3 days on apricot. Ap-
parently about 10 ppm of residual
DCNA are required to give about 90 per
cent reduction in development of Rhi-
zopus lesions on peaches. Possibly a
higher DCNA residue on apricots could
provide similar control.

Table 2 shows the percentage reduc-
tion of Monilinia fructicola lesions by
DCNA, captan, and folpet. On peaches,
treatment with 1 pound of DCNA per
100 gallons reduced lesion development
more than did either 1 pound of captan
or folpet, or 0.5 pound of DCNA. One
pound of eaptan and 1 pound of folpet
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TABLE 2
AVERAGE REDUCTION IN LESION DIAMETER ON MONILINIA FRUCTICOLA-
INOCULATED PEACHES AND APRICOTS, AND AMOUNT OF DCNA RESIDUE,
AFTER TREATMENT WITH DCNA, CAPTAN, AND FOLPET

Spray material per 100 gallons
Time Average
between lesion 0.51b DCNA 11b DCNA 11b captan | 1 1b folpet
Variety spraygng dlaom:ber
an
untreated | Av. reduc- Av. reduc- Av. reduc- | Av. reduc-
harvest | “fruigs tion in Amount tion in Amount tionin | tion in
esion ) esion ¢ esion esion
diameter | Tesidue | gigmeter | Tesidue diameter | diameter
days mm per cent ppm per cent ppm per cent per cent
‘Red Haven’ peach. . 1 21.6t 83.8 10.3 92.1 25.9 © 83.8 79.6
4 36.2 57.5 3.8 69.8 14.3 47.2 26.8
7 18.8 34.5 1.3 67.6 6.1 38.3 56.5
11 14.2 7.5 <0.9 55.0 4.9 32.4 15.0
‘Royal’ apricot...... 1 36.21 67.8 3.1 78.6 10.0 78.6 84.1
4 32.0 22.5 1.4 39.0 4.1 83.6 65.2
7 16.2 0.0 <1.4 4.8 2.4 54.3 85.8

* These measurements represent data taken after 40.5, 44, 42, and 36 hours of incubation at 25° C, on 1, 4, 7, and 11

days after treatment, respectively.
t Average of 10 inoculations.
1 Average of 14 inoculations.

were equally effective on fruit harvested
immediately after spray application.
Captan and folpet gave variable disease
control on peaches harvested on the
fourth, seventh, or eleventh day after
spray application. Performance of cap-
tan and folpet treatments on apricots
was equal to or better than that of either
05 or 1 pound of DCNA. Again, 1
pound of DCNA was superior to 0.5
pound. On both peaches and apricots,
10-ppm residue resulted in 70 to 80 per
cent reduction in lesion development.

LARGE-SCALE TRIALS

During 1962, randomized plots of 36
‘Fay Elberta’ and 36 ‘Halford’ peach
trees were used. Ten fungicidal treat-
ments were replicated three times on 24
trees of each cultivar. Fruits from the
remaining 12 trees in each group were
used as controls and for dip treatments
with fungicides. Concentrations of
DCNA used were 0.5, 1, and 2 pounds in
100 gallons of water. A mixture contain-
ing 1 pound each of DCNA and Difola-
tan was also tested. The sprays were ap-
plied approximately two weeks and
four weeks before harvest, and on the
day of harvest. Dipping treatments

were made immediately after harvest.
Individual boxes were immersed in sus-
pensions of either 750-ppm DCNA or
1,260-ppm Difolatan, or a mixture of
both fungicides at those concentrations.

Fruits for residue analyses were col-
lected immediately after each spray,
again just before each succeeding spray,
and before being canned. Fruits were
canned by the Department of Food Sei-
ence and Technology at Davis. Residue
analyses of DCNA were made by The
Upjohn Company, and by the Agricul-
tural Toxicology and Residue Research
Laboratory at Davis, aceording to the
method developed by Kilgore ef al.
(1962). Difolatan residue analyses were
made only by the University of Califor-
nia. No interference between DCNA
and Difolatan occurs in analyses of this
mixture. i _

Five hoxes of ‘Fay Elberta’ peaches
(125 fruits per box) were harvested
from each tree on August 9, stored at
0° C for three days, and ripened at
20° C, 80 per cent RH (relative humid-
ity) until examination on September 9.
The fruits tested 14 pounds on a Mag-
ness-Taylor pressure tester (% g-inch
tip) at harvest; by August 15 the pres-
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TABLE 3
DISEASE ON NATURALLY-INFECTED ‘FAY ELBERTA’ PEACHES FIELD
SPRAYED WITH DCNA AND DCNA-DIFOLATAN AND STORED AT 20°C
AND 80 PER CENT RELATIVE HUMIDITY FOR 28 DAYS, AND DCNA
RESIDUE ON FRUITS BEFORE HARVEST AND AFTER CANNING

Pounds per 100 gal applied
at following days before DCNA Average amounts of diseased fruitt DCNA
Spray material harvest res;c:ue re:;([ill:; :lm
harvest* fruit*
24 13 0.25 Total diseasel | Rhizopus rot | Monilinia rot
ppm per cent per cent per cent ppm
DCNA-Difolatan
(=) ... 2 2 2 19.0 59.1a 1.5a 0.3a 0.11
DCNA............ 2 2 2 34.0 75.7 abe 56a 0.3a <0.01
DCNA............ 2 2 0 30.7 72.3 abe 3.5a 0.5a <0.01
DCNA............ 0 0 2 15.2 64.1 ab 5.3ab 3.7ab <0.01
DCNA............ 1 1 1 14.1 78.1 bed 3.1a 1.9 ab <0.01
DCNA............ 1 1 0 2.8 83.6 cd 6.2a 1.7 ab <0.01
DCNA............ 0 0 1 12.1 82.6cd 5.9 ab 2.7ab <0.01
DCNA........... 0.5 0.5 0.5 8.1 90.7d 7.7ab 2.9 ab <0.01
DCNA............ 0.5 0.5 0 1.1 83.7cd 23.6 be 14.5¢ <0.01
DCNA........... 0 0 0.5 3.8 90.7 cd 51a 7.7be <0.01
25.0§ 1.0§
Control. ...... 84.0cd 26.6 ¢ 12.8¢

* Sensitivity of DCNA residue analyses is 0.01 ppm.

t Data were converted to arc siny/percentage for statistical treatment. Duncan’s multiple-range test was used.
Statistical groupings (P = 0.05) for vertical comparison are shown by letters following the numbers. Values having a letter

in common do not differ significantly.

t Includes decay caused by Alternaria, Penicillium, and Botrytis.
§ Difolatan residue. Sensitivity of Difolatan residue analyses is 1.0 ppm.

sure was 1.5 to 5 pounds. At that time,
samples of the fruits were removed for
canning on August 16.

Four boxes of ‘Halford’ peaches (100
fruits per box) were harvested from
each tree on August 31 and immediately
placed in a chamber held at 20° C, 80
per cent RH. Fruits for canning were
harvested on August 29 and canned the
next day. The fruits at that time reg-
istered between 2 and 5 pounds pressure
on the Magness-Taylor pressure tester.

Results for ‘Fay Elberta.’ After three
days in the ripening room, no disease
showed on ‘Fay Elberta’ peaches that
had been stored previously at 0° C for
three days. After eight more days in the
ripening room, the untreated fruits re-
vealed 3.3 per cent total disease, ac-
counted for primarily by 2.4 per cent
Rhizopus rot and 0.5 per cent Monilinia
rot. No significant differences in amount
of disease appeared between the con-
trols and the treatments at this time.
After 17 more days in the ripening
room, the fruits showed considerable

decay and some shriveling (table 3).
These performance data do not express
typical conditions, and will be of use
only in guiding the conclusions made in
future tests. Abundant Alternaria,
Botrytis, and Penicillium were isolated
from deeaying fruits in similar propor-
tions on all treatments and on the con-
trol. The correlation between DCNA
residue and performance was estab-
lished only for control of Rhizopus and
Momnilinia rots. Total decay was least on
fruit treated with a mixture of 1 pound
each of DCNA and Difolatan, although
the results were not significantly differ-
ent from those of the 2-pound DCNA
treatments. Other treatments gave no
indication of total decay control. Con-
trol of Rhizopus rot on all treatments
that resulted in over 2.8 ppm DCNA
residue was significantly better than on
the control fruit. Control of Monilinia
rot was similar to that obtained for Rhi-
zopus rot. Residue of 1.1 ppm DCNA,
obtained by two applications of 0.5
pound of DCNA, failed to control
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. TABLE 4
DISEASE ON NATURALLY-INFECTED ‘FAY ELBERTA’ PEACHES DIPPED IN
EITHER DCNA, DIFOLATAN, OR A MIXTURE OF BOTH AT TIME OF HARVEST,
AND STORED AT 20°C AND 80 PER CENT RELATIVE HUMIDITY FOR 28 DAYS

Average amounts of diseased fruitt Residue on canned fruit
Treatment

Total diseaset | Rhizopus rot | Monilinia rot DCNA Difolatan
per cent per cent per cent ppm ppm
DCNA (750 ppm)*. ... 76.4 NS 5.7NS 0.7a <0.01 A
Difolatan (1,260 ppm)*..................... 77.9 NS 16.1 NS 0.3a <1.0

DCNA (750 ppm) and Difolatan (1,260

PP 61.7 NS 6.9 NS 0.1a 0.07 <1.0
Control............... .. .. ... 84.4 NS 26.7 NS 12.8b

* Active ingredient. 750 ppm DCNA and 1,260 ppm Difolatan are of equal molar concentration.

t Data were converted to arc siny/percentage for statistical treatment. Duncan’s multiple-range test was used.
Statistical groupings (P = 0.05) for vertical comparison are shown by letters following the numbers. Values having a letter
in common do not differ significantly. NS indicates no significance.

t Includes decay caused by Alternaria, Penicillium, and Botrytis.

either Monilinia or Rhizopus rot. In
canned products, residues of both
DCNA and Difolatan were below or
only slightly above the detectable range.

The dip treatments of ‘Fay Elberta’
peaches (table 4) did not show signifi-
cant control of Rhizopus rot by DCNA
although DCNA treatments gave lower
percentages of rot than did Difolatan
treatments. Because of the variability,
between replications, in the percentage
of decay from the Difolatan treatment,
statistical analysis omitted the Difol-
atan data. This resulted in significant
differences, at the 1 per cent level, be-
tween control and DCNA or DCNA-
Difolatan treatments. Monilinia rot was
controlled by DCNA, Difolatan, or a
mixture of both. Residue of the chem-
icals in canned fruits was below the
sensitivity of the Difolatan test and
near the sensitivity of the DCNA anal-
ysis technique.

Results for ‘Halford.’ Fruits were
placed in the ripening room immedi-
ately after harvest. Table 5 shows the
average amounts of total diseases in
various treatments, 5, 8, and 11 days
after harvest. The mixture of 1 pound
each of DCNA and Difolatan, applied
three times, resulted in the least decay
after 8 and 11 days in the ripening
room. The residue analysis showed 30
ppm of DCNA and 14 ppm of Difol-

atan. Three applications of DCNA at
2 pounds per 100 gallons gave disease
control equal to that of the mixture,
after 5 and 8 days’ incubation, and
produced the same DCNA residue.
After 11 days, the mixture treatment
and the three applications of 1 or 2
pounds of DCNA gave equal control,
although the residue from the 1-pound
DCNA treatment was one third less
than that from the other treatments.

Control of Rhizopus rot was signifi-
cant on all treatments at the 1l1-day
storage period (table 5). The DCNA-
Difolatan mixture consistently gave the
lowest per cent decay, but at the three
disease-evaluation dates, the treatments
of three applications of DCNA, and the
mixture of DCNA and Difolatan gave
equal control of Rhizopus rot. The
amount of control was closely related to
the amount of DCNA residue on fruits.
Judging from the data, over 10 ppm of
DONA effectively control R. stolonifer
on ‘Halford’ peach.

After 5 days in the ripening room, no
significant differences between treat-
ments for Monilinia control were appar-
ent (table 5). After 8 days in the ripen-
ing room, three spray applications of
DCNA and a mixture of DCNA-Difol-
atan spray afforded Monilinia rot con-
trol; after 11 days, the DCNA-Difolatan
mixture and the 1- and 2-pound DCNA



‘wdd ('] ST 898A[BUB SNPISAL UBYB[OJI(J JO A}1AT}ISUAG §
“wdd 10°0 8T sesA[eUE anpsal YNO( JO A1AlISURG §

*A[3uBOYIUBIS JYIP J0U Op UOWUIOD Ul 19339 B JUIABY §9N[BA ‘SIdQUINU Y3 FUImO[[0]
819939] £Q UMOYS 218 UOSLIBAUIOD [BOI}ISA 10] (§0°0 = ) s8uIdnoId [8O138118)S "PISN SBM 189)
o8urI-9[dI}NW §,UBUN(] ‘JUUWIIBII} [BOIISIIBIS IO 93BIUVIAdAUIS 018 0} PIYIGAUOD AIIM
8)8(J "19Yja30) paje[no[ed sBM sA8p [ pu® ‘g ‘¢ 10j suosLBdWOd UBAW JO ouBOYIUIG |
‘SYAJOE PUB ‘WNUNNUST ‘DWDULA]Y K] PISTIBY ABOIP sapn{AU] ,

100> 38,8 | 3-P2'9% | P-8¢ Gl 16°69 19°2% f1g6g | wgee 1689 | 8-0¢°¢p | - : .
100> -3g8'6g | 34113 | P-B9°6 qgpe | 30¢8 | Jq8 11| Af0'9L| 3-9¢0p | P-8L02 81 g0 0
10°0> A-1¢°0§ | -36°9¢ | o-vy'8l [ qfgge | -38'¢ | 3-pOLl (W-HG¥8 | -B1'9¢ [ o-Pgae 81 0 g0
100> -81°88 | %8G8l | qB9'C [P-86'L q8Lg BEI 0% | 39L92 | 9886 . ¥y S0 g0
100> Ag'8g | F3g0v [ 30893 [ -YO0'83 | U-FEL03 | JOE I | WI6L8 | 4T | FPELE Ve I 0
10°0> 66 | U2p ¥ | 8L 8l | -31pg | J08'€l | 896 (W-[808| UY-3¢0g| 298LZ (U84 0 I
100> FAT'12 | qe6°L 88l qeg’e q8 g3 BT | 80808 | qBO'IL v6'C vor 1 1
10°0> H-YOSh|3-Pe9s|P-B0FI| 3018|896 |98GY | Y1169 | P8 LE | P80 0F 92l [4 0
10°0> -3¢'88 | 898l | qBQL | >BEOI | O-B8} qe ¢'¢ 19°e9 | -qg99 | qeI'll 911 0 4
10°0> 30665 | %16 vg'e qe 6°¢ q8 3¢ 880 | 0863 | >BI'El L4 808 4 4
01 8¢°0 01 €L P-80'Ll | >8Z'6 ®1'g LR BL0 890 |P-8803| 9801 BLE [UR4 008 [4 4
ueIB[o)I@-VYNOA
wdd wdd wdd wdd | juad uod | qudd uad | quao uad | Jusd uad | Juad uad | jusd uad | Juad uad | Juad uad | U0 uad wdd wdd
9881038 | 93w10)s | 93wI0})S | 938I0}8 | 93810}8 | 93wI0)s | 9BvI0)S | °93BIOS | 93BIOIS $2°0 11 23
§usie 11YNOQ| §ueis [fVNOQ| J0%® i 19358 198 19358 12318 198 13318 18 usye | YNOA
~ona -ona sAsp 11 84ep 8 8A8p ¢ sA8p 11 s48p 8 8ABp ¢ sABp 11 sA8p § sAvp ¢ | -[oNQ
1189A18Y al10Jaq SABp [su)BW ABIdg
Buimorioj 18 perjdds
Juruusd 93810)8 J301 muwrpuo jy01 sndoziyy },958BISIp 1894187 183 001 1od spunog
I9je anp1sey I9)ye aNPIsAY JO Junowrs 338IAAY JO JUNOW's 888IAY JO JUNOW 33BIIAY 98 anpisey

ALIAINOH TAILVTHY LNHD ddd 08 ANV D00 LV dHYOLS ANV HINLXIN NVLVIOJAIA-VNOd ANV VNOd HLIM dHAVUdS
ATHIL STHOVAd (@YO0dTVH, AILDIINI-ATTVINLYN NO LOY VINITINOW ANV ‘LOY SAdOZIHY ‘USVASIA TVLOL A0 SLNNONWY
G a1avy,



‘usison( |
h«“n *

*838p SNO01ABId JO §9AIND WOI} UOIIB[0ABIIXD AQ PAUTWINNAP JI[-J[BH '3uasald s8m aNpIsal [8UIBLIO Jo J[8Y UM uoI}BoI[dde [801WaYD 1998 §.

1o°8t 1oLt oy o1t 1021 lo1e lo-or 1oz
8L (141 0'ze 082 001 0°¢I 9L gL 9'¥3 89 g8 yee | (183 001/91 I: 1) UBIBIONIA-VNOA
901 8'1 L'e 29 60 v'e ja4 1 9'8 ze 60 ¥'6 "(183 001/41 $°0) VNOQ
8¢ 0¥ 8'¥1 ] 'y [ [ 2 82 128 0'e 9'2 ¥'2e (188 001/41 1) YNOQ
¥'e 9°11 862 L8 9 L1e ¥ol 108 8'2L vy €01 gLg | (183 001/91 3) YNOA
sfiop wdd wdd shvp wdd wdd shvp wdd wdd sfivp wdd wdd
(3seareyaad Fu1£ (1s9Aa8yaxd (9s9axsyald (3s0Ax8yaId
T | s L) g | shep L) Vg | shep s g | shepre)
«3J1 s48p 11 g «J 848p 91 ; «OJ sA8p g1 ; I 848p [T ;
Rty ooun | ey 0ounW | ey 0°0WRIV | ey josumav perdds junows
pue [BusyBW Avidg
anpisey anptsey anpisey anpisey
yosed ,piojey, gosed ,®Ieqq A8,

AHAVEdS-ATIHIA NO NVLVTIOAIA-VNOA ANV VNOJ 40 HAITATVH (NV HNAISHY

‘spfisgog pus ‘wni]pnuag ‘viwuLa]y Aq pesned A8oep sepnpouy i
*90UBIYTUSIS OU §9)8OIPUI SN "A[JUBOYy1UBIS
I9JIP J0U OP UOWIWOD UT 19339 ® BUIABY §ON[BA °‘SIOQUINU 9Y3} JUIMO[[0] SINII| £q UMOYS

SHHOVHd d4OA'TVH, ANV VIYHITH AVd,

L @avy,

218 uosuedurod 8213494 10J (§0°0 = J) SBurdnold [8o1)s138}g ‘Posn sBM 489} afusIl-s[dinuwt

§,UBOUN(] °jUSUI}BLI} [BOIISI)B)S 10J 938IUVIBAAUIS OI8 0} POYISAUOD Idm BIB(T |

‘uoryeI}

-usouod Isjouwl [8nba jo a1rs usysjoyq wdd (9z‘1 pus YNO wdd (g ‘yusipaidul 8A130Y ,

PagLe 99292 qe ¢'SI 926°69 P9z 99 8°62 38°¢6 -4 6'89 agey | | o | fonyuo)
01> | 110 02 0'¢ P2 1768 q8 6° ¢l 80'¢ 8ET 871 8Eg0 °8'9¥ qe've ©g'e o€l F'82 | T .UBIBOId-VNOA
01> 0L pesy poLse 29 %€ Pog9g 99 L°8% qe'¥e 3-2¢'¢8 P6IL P2ges 08 "« (wrdd 092'1) usyB[ONIQ
100> Ls 2828 2169 P2 8L LR 4 LR 4 BEg'e 33¢'88 P6FL oL TY 0% | «(wdd gL) VNOA
wdd wdd wdd wdd us0 13d Ud0 43d U920 Lod a0 43d U920 sad U390 sad U202 ua3d U920 Lod U0 Lod wdd wdd

us)8 9881018 9381018 advi10 3810 10" 1098 9881038 2881038 9881098
-ona | YNOQ | qopiq | VNOQ| “raye e e | Cow | o | oo o wos s | onq | VNOT
sA8p 1 s4%8p 8§ s£8p ¢ s£8p 11 sA®vp g 848p ¢ sAwp 11 8A%8p § s£8p ¢ JuowryBaIL,
Burauso 2881038 3urddrp
I))e aNpIedyY Ixye anpisey 4301 pruzpUo Y JO JUNOWE 3FBIBAY }101 sndoziyy jo juUNOWE 93BIIAY 1]esBasIp JOo Junows 988IdAY I33)8 anpsay

ALIAINAH FAILVIIY INAD ddd 08 YHAO ANV 0,02 LV AdY0LS ‘H109 40 FUNLXIN
V 90 ‘NVLVIO4Id ‘VNOA 9FHLIA NI AdddId SHHOVAd (JYOdTVH, AELLOTINI-ATIVINLVN NO dSVASIA 40 LNNONWV

9 &IaV],



372

treatments applied three times gave the
best, and equal, control. The treatments
that were best for control of Monilinia
rot had 10 ppm to 30 ppm DCNA resi-
dues.

With dip treatments on ‘Halford’
peach (table 6), the mixture of DCNA
and Difolatan of equal molar concentra-
tions (.0036M) gave significant total
disease control, while neither compound
alone, at that concentration, gave con-
trol. For Rhizopus rot, DCNA and
DCNA-Difolatan mixtures gave better
control than did Difolatan alone. How-
ever, the latter does show some merit in
control of Rhizopus. Difolatan gave sig-
nificantly better control of Monilinia rot
than did DCNA after 8 and 11 days in
the ripening room; the DCNA-Difolatan
mixture was superior to either compo-
nent alone. The control fruits, which

Ogawa et al.: Control of Postharvest Fruit Dccays

were not dipped in water in this test,
showed less disease than did fruit in the
DCNA or Difolatan treatments. The
superiority of the DCNA-Difolatan
mixture could be related to the high
DCNA residue at harvest.

Half-life of DCNA and DCNA-Difol-
atan on peaches. The average half-life
of DCNA on ‘Fay Elberta’ peaches was
3.5 days when residue resulted from
spray applications 24 days before har-
vest, and 6.4 days when it resulted from
spray applications 13 days before har-
vest (table 7). On ‘Halford’ peaches the
average half-life of DCNA was 7.8 days
when field sprays were applied 27 days
before harvest, and 8.6 days when appli-
cations were made 11 days before har-
vest. The DCNA-Difolatan mixture re-
sulted in a somewhat higher half-life of
DCNA residue.

DISCUSSION

Variabilities in performance and
amounts of chemical residue were rela-
tively small on fruit sprayed with fun-
gicides from hand guns on a hydraulic
sprayer in the field. A continuous air-
carrier sprayer might have given more
uniform spray coverage and deposit,
but to make such an applieation with an
experimental fungicide in a commercial
orchard would have required eonsider-
ably more trees. Hand gun-sprayed plots
indicated correlation between DCNA
residues and fruit decay.

More than one DCNA application on
peaches before harvest proved advan-
tageous in controlling Rhizopus and
Monilinia rots. Less DCNA residue was
found on fruits given three sprays of
0.5 pound per 100 gallons than on those
given one or two sprays of 2 pounds of
DCNA, but disease control in both in-
stances was nearly equal. Better cover-
age and greater deposit of fungicide on

fruits or possible effect of DCNA on the
pathogen may account for these find-
ings.

Mixtures of DCNA and Difolatan in-
creased the deposit and half-life of
DCNA and could aceount for the better
controls achieved with the mixture than
with DCNA sprays alone. The specifi-
city of the chemieal on the pathogens
was shown. About 10 ppm of Difolatan
reduced Monilinia rot, and 10 ppm of
DCNA were effective against Rhizopus.
Nineteen to 30 ppm of DCNA con-
trolled Monilinia rot. One answer to
disease control of fruits under storage
or ripening conditions may be mixtures
of fungicides that are specific for patho-
gens such as Rhizopus, Monilinia, Glil-
bertella, Botrytis, Alternaria, Asper-
gillus, Penicillium, and Cladosporium.
In this way, high concentrations of
chemieals on fruit can be avoided.



HILGARDIA - Vol. 35, No. 14 « May, 1964 373

LITERATURE CITED

CAPPELLINI, R. A. and W. W. STRETCH
1962. Control of post-harvest decays of peaches. Plant Disease Reptr. 46:31-33.
DEwEY, D. H., and D. C. MACLEAN
1962. Post-harvest treatment with 2,6-dichloro-4-nitroaniline for fruit rot control on fresh
market peaches. Michigan Agr. Exp. Sta. Quart. Bul. 44:675-83.
KiLcorg, W. W., K. W. CHENG, and J. M. OcawaA
1962. Extraction and determination of 2,6-dichloro-4-nitroaniline in processed fruits. Agricul-
tural and Food Chemistry 10 (Sept.—Oct.) 399-401.
LEONARD, 8., B. 8. LuH, and L. L. CLAYPOOL
1957. Canned freestone peaches, 1956-1957 progress report. University of California, Davis.
5 pp.
Ogawa, J. M., S. D. Lypa, and D. J. WEBER
1961. 2,6-dichloro-4-nitroaniline effective against Rhizopus fruit rot of sweet cherries. Plant
Disease Reptr. 45:636-38.
0GawA, J. M., JupiTH H. MATHRE, D. J. WEBER, and S. D. LYpa
1963. Effects of 2,6-dichloro-4-nitroaniline on Rhizopus species and its comparison with other
fungicides on control of Rhizopus rot of peaches. Phytopathology 53:950-55.
0Ocawa, J. M., and J. K. UYEMOTO
1962. Effectiveness of 2,6-dichloro-4-nitroaniline on development of Rhizopus rot of peach
fruits at various temperatures. Phytopathology 52:23. (Abstr.)
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tifications. In so doing it is unavoidable in some cases that similar products which are on the
market under other trade names may not be cited. No endorsement of named products is intended
nor is criticism implied of similar products which are not mentioned.
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