Postharvest banana fruit rot control with systemic fungici-
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COMPENDIO

Los baiios de tiabendazol (200pg/ml) y de benomil (360ug/ml) fueion anali-
zados para detcrminar la lasa de pérdida de ingrediente activo al hatay grandes can
tidedes de bananas. La delineacidn cn li concentyacion fne wids rdpida en nna sns
pension de 22,8 Phios gue en una de 45.6 littos. Caando las manos de banane freron
semizi gidas en benonil (300pg/ml). el contrel perdic después de que 2200 kg de
frutos fnevon tiatados en o misma concentiacidn.

Listrodnetion

NE of the major disease probiems of bana-

nas shipped as stems from Jamaica and elsew-

here has been wound anthracnose caused by
Colletotrichum  muwsae  (Berk  and Curt) Arx (4),
but with the packing of hands, crown rot caused by
a fungal complex has assumed greater importance
(2.3)

Control of superficial but not deep-seated infec.
tions was accomplished by using the nonsystemic
fungicides such as mancozch and sodium  salicylan-
ilide (3} ‘The systemic fungicides benomyl and thia-
beadazole ab 200-300 pg/ml were found to control
banana fruit rot in Jamaica equally well when gmail
quantities of fruits were treated but better control was
obtained with benomy! than thiabendazole when con-
centrations were increased to 400 pg/ml (6,7}

This study reports on the cffect of dilution of
benomyl and thiabendazole suspensions with conti-
nuos dipping of banana hands; and compares the
dip and spray methods for control of banana fruit
rots.

Materials and  methods

Comtinnons  Dipping  Studies  Freshly harvested
banana (Mwsa acaminata Colla ov ‘Lacatan') bunches
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were dehanded and washed in flowing water to re-
move plant latex from the freshly cut crowns Wet
hands were then dipped in wooden tubs either con-
taining 22 8 or 456 liters of a 200 pg/ml water sus-
pension  of thiabendazole  (2-(<-thinzolyl)benzimida-
zole, Mertect 340, 4006 WP, Merck and Co ). The
mixtures were continuously agitated during treatment
and duplicate samples (approximately 200 ml) of
the suspension from each tub were taken after 0, 10,
20, 40, 60, 80 or 100 cartons (6-8 hands per carton)
of banana hands had been dipped.

A second study involved dipping wet hands in
a tub containing 45 6 liters of a 300 pg/mi suspension
of beromyl (methyl 1-(butylcarbamoyl)-2-benzimi-
zolecarbamate Benlate 306 wP, E 1 duPont de
Nemours and Co ). The mixture was continuousiy
agitated during treatment Seven duplicate samples of
the tub suspension were collected after 0, 20, 50, 80,
120, 160 and 200 cartons of banana hands had been
dipped Both sets of fungicide samples were frozen,
packed in dry ice and those containing thiabendazole
were shipped to Merck and Co, and those containing
benomyl to E 1 duPont de Nemours and Co, for
residue analysis.

Fungivide Dip Stadies  TForty banana hands were
dipped in either 100, 150 or 200 pg/ml thiabendazoke
or 2000 pg/ml mancozeb {zinc ifon plus manganese
ethylene bisdithiocarbamate, Dithane M-45, 80¢; WP
Rohm and Haas Co).

There were five replicates of each treatment in
randomized complete block  design  The standard
mancozeb treatment served as the control In the
continuous dipping studies six (replicates} cartons
were taken at the time the benomyl suspension was
sampled. The fruits were stored for 12 days at 13°C
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Fig 1 -—Reduction of roncemtration with mumber of cartons of banana
bunds dipped in fangicide suspentions comtaining initially 200
ps/mil thiahendazale in 228 (o} and 456 {4}

liters of taloer.

and ripened with ethylene at 18-20°C. At colour 2
and 5 (8), each hand was scored for disease hased
on a scale of 0 to 3, where for crown rot and mold;
0 = no rot or mold 1 = up to one-quarter rotted or
moldy; 2 = up to one-half rotted or moldy and 3 =
more than one-half rotted or moldy and for anthracnose
and neck rot; 0 = no lesions; and 1, 2 and 3 = 1,2
ot more than 2 lesions per hand respectively.

A disease index (DIL) was calelated for each
treatment using the formuia:
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Tig 2. —Reduction in concemration with nwmber of cartons of bunan
bands dipped fn a fungivide snspension comtaining iuitially
360 ye/ml benapyl in 45 6 liters of warer,

DI =3 (nxr1) x 100

3 X N
where n = number of hands in each degree of decay,
r = decay rating, and N = total number of hands
scored.

Comparison of Spray and Dip Treatments Lacatay’
banana hands were washed and ecither were dipped
for 10 seconds in a 200 pg/ml thiabendazole in 45.6
liters of water or laid with their crowns up and

Table 1.—Mean disease indices® for Lacatan bananas after treatment with mancozeb and various concen-

trations of thiabendazole

Mean disease indices
Canc. Stage of
freatment pe/ml ripening Crown Crown Wound
rot mald anthracnoce
Thisbendazole 100 Calor 2 112 b## 401 2 2% a
" 150 ! 93 b 304 b 4.6 a
200 : 76 b 231 ¢ 3% a
Mancozeb 2000 ’ 155 a 386 a G5 &
Thiabendazole 100 Color 5 326 a 560 a GO a
. 150G a 263 b 437 b 78 a
' 200 ! MN2c 2940 ¢ 82 a
Mancozeb 2000 276 b 3706 b 87 a

*  Mean of five replicates assessed after cool storage at 13°C (color 2) and after ripening {(color 5}
**  Means followed by common letters in a column are not significantly different at P = 005 by Duncan s Multiple Range Test.
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Table 2 —Mean disease indices™ for Lacetan banana
fruit samples taken during continous dipping
in a benomyl suspension with an initial
concentration of 300 pg/ml

Number Mean disease indices
o | Cova | o e | el
1-6 380 b¥ i39 b 81 be 157 he
18-23 169 ¢ 383 b 70 ¢ 110 ¢
18-53 189 «d 389 b 144 he 161 be
78-83 27 2 hed {28 b 78 be 188 he
118123 248 bed 304 b 141 be 33 -f abe
158163 320 be 368 b )8 ab 26 G abe
198-203 522 a itga 302 a 464 a

Table 3 —Mean dicsease indices® for Lacatan bananas
after spray and dip treatment with thia-
bendazole at 200 pg/ml

Mean discase indices
Meothed of .
L Stagz of
fungicide Sersing . "
application i 14 Crown Crown Neck Woumd
rot mold rot anthracnnce
Spray Color 21160 h%%, is3 a | 33 a 21t a
Dip 134 b 9b| 51a 286 a
Water
{control) " 220 a 5607 al 1.8a 235 a
Spray Color 51442 b 9da | 84a 239 a
Dip 02 ¢ stob ) sdia 09 a
Water
(control) 553 a 7734 ) 58 a 221 a

= Means of six feplicate cartons of fruits assessed st color 5.

=r fiapana hands were dipped and packed inle carlens numbersd
consecutively.
w53 Means followed by commen lclters in a column are not sgnifi-

cantly different at P o= 005 by Duncan’s Mult/pie Range Test

sprayed at 350 g/sq. cm pressure to depoint of rumm
off with 200 or 300 pg/ml thiabendazole with a hand
sprayer. Hands, dipped in water, served as controls
Drained, still wet fuits were packed into 13.5 kg
cartons, stored ripened and assessed for disease deve-
lopment as previously described, Each treatment of
40-50 hands was replicated five times in a randomized
complete block design.

* Means of Iive replicates assessed afler conl starage
2y amd alter ripening {eolor 5}

at 13°C {color

Means followed by common laters in o column ase nat signiti-
cantly different at P = 005 by Duncans Multiple Range Test

Results and discnssion

¥

The continvous dipping of banana hands in the
treatment suspensions resulted in a lowering of fun-
gicide concentration (Figs. 1 and 2). There was a
aonlinear relationship between fungicide concentration
and the namber of hands dipped Cuillé and Bue-
Ravault (2) estimated that 20 liters of fungicide sus-

Table 4-—Mean disease indices® for Lacatan bananas after spray (300 pg/ml) and dip (200 pg/ml)

treatment with thiabendazole

Mean disease indices

Mcth(‘u! of Canc Stage of

fungicide o/l ripening ) - )

application # Crown Crown Necl YWound

rot mold rot anthracnose

Speay 300 Color 2 30 bhiltw 129 b 14 a 37 a
Dip 200 " 43D 136 b i1z i0 a
Water (control) — 137 a 195 a D9 a 43 a
Spray 300 Color 5 185 b 33t b 30 a 76 b
Dip 200 N 208 b 325 I 23 a 66 b
Water {control) o - 413 a 560 & 43 a 120 a

*  Mean of five replicates assessed after con! storage at §3°C (color 2} and alter ripening {color 5)

ax

Means foflowed by common letters dn a eolumn are nob significantly different at P = 005 by Duncan’s Multipic

Range Test.
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pension was displaced per 1000 kg of fruit dipped.
The reduction in fungicide concentration was due to
the diluting effect of added water from wet fruit and
increments of fungicide removed on the sueface of
dipped fruit. The decline of thiabendazole was more
rapid in the smaller volume than in the larger volume
suspension (Fig 1)

Significantly better control of crown rot and mold
was obtained wsing 200 pg/ml thiabendazole than 100
or 150 pg/ml thiabendazole or 2000 pg/ml mancozeb
(Table 1). To maintain approximately 150-200 pg/ml
thisbendazole, it would be necessary to replenish the
fungicide dip with additional fungicide after 10 and
50 cartons of hands, respectively, had been dipped in
228 and 45.6 liters of the fungicide treatment

After 160-200 cartons {2180-2730 kg) of [fruit
were dipped in benomyl the coatrol of fruit rot decrea-
sed (‘Table 2). Therefore, increasing the initial con-
centration of the benomyl or thiahendazole suspensions
or the volume would result in a longer period of
fungicide efficacy.

There was no advantage to spraying fruit rather
than dipping at the same fungicide concentration (Ta-
ble 3) Control of crown rot and mold was not
significantly different when a spray at 300 pg/ml or
dip at 200 pg/ml were used (Table 4).

Summary

Thiabendazole (200 pg/ml) and benomyl (300
pg/ml) dips were analysed to determine the rate of
loss of active ingredient as quantities of banana fruit are
treated The decline in concentration was more rapid
in & 22.8 litter than a 456 liter suspension. When

banana hands were dipped in benomyl (300 ug/ml)
control was lost after 2200 kg of fruits were treated
There was no advantage in spraying rather than
dipping at the same concentration
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