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Abslrnc!

This study in a completely randomized design aimed to determine
the effect of temperature on the shelf life, weight loss and
susceptibility to anthracnose and diplodia stem-end rot of newly
harvested mangoes. It also determined the significant differences in
the effect of hot-water treatment (55°C), cold-water treatment (4°C)
and ice treatment (0°C) on the shelf life, weight loss and
susceptibility to these fungal infections. It is hypothesized that
there is no significant difference in the shelf life, weight loss and
susceptibility to anthracnose and diplodia stem-end rot of newly
harvested mangoes in the different temperature treatments. This study
employed the mean and standard deviations as descriptive statistical
tests, while the One-Way Analysis of Variance (ANOVA) was employed as

inferential statistical test. The Scheffe Test was used as a post-hoc

multiple comparison test.
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Results showed that the hot water treatment was the most
effective treatment in terms of the shelf life of the newly harvested
mangoes, followed by the non-treatment, and cold water treatment.
Since there were no significant differences in the shelf life of the
mangoes in the hot water, cold water treatment and the non-treatment
groups, they were as effective as each other.) Ice water treatment
was the least effective. 1In terms of the weight loss of the newly
harvested mangoes, the cold water treatment was the most effective,
followed by the ice and hot water treatments. Although the cold water
treatment proved to be the most effective, the hot water treatment and
the ice treatment procedures were as effective as well. Non-treatment
of temperature was the least effective. 1In terms of susceptibility to
anthracnose and diplodia stem end rot of newly harvested mangoes, the
hot water treatment and the cold water treatments prevented the
development of infection after 10 days. The ice treatment allowed the
development of anthracnose and diplodia stem end rot (both 1%-25%)
after 10 days while the non treatment of temperature allowed the
development of anthracnose (76%-100%) and diplodia stem end rot (26%-
50%) after 10 days. The hot water, cold water, and ice treatment are
more effective in delaying the development of anthracnose and diplodia

Stem end rot than non treatment.
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EFFECT OF TEMPERATURE ON THE SHELF LIFE, WEIGHT LOSS AND
SUSCEPTIBILITY TO ANTHRACNOSE AND DIPLODIA STEM-END ROT

OF NEWLY HARVESTED MANGOES

Chapter 1

Introduction to the Study
Background to the study

Mango (Mangifera indica Linn.) is a fruit crop that has great
market value. People have come up with various ideas to utilize the
product that will eventually make mango production system more
productive, profitable and sustainable.

Farmers from different plantations devoted solely to mangoes have
the benefit of exporting mangoes and earn a big amount of profit.
Although mangoes are grown all over the country, the principal
Producing areas are those with continuous dry periods of at least four
Months (Golez and Bignayan, 1993).

i : i of fresh
The Philippines is one of the leading in exporting

i he
n. Advances in t
Mangoeg almost exclusively to Hong Kong and Japa

' fly control and
temnmlogy of mango production, particularly fruit fly

i bly in
flower induction, have contributed considerably
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increasing yields to levels th

at permitted increase exportation not

only to the said places but also to other countries (Golez and

Bignayan, 1993).

Mango i1s one commercial Crop, which receives a tremendous amount ‘

|
of pesticides during flower and fruit development. Over the past

decades, mango has become increasingly dependent on chemicals or

conventional approaches to pest control. These include calendar

spraying (about 8-10 times during flower and fruit development), and

the use of different mixtures of toxic Cchemicals. These practices
create economic, environmental and health problems in the countryside.
Western Visayas has large number of hectarage to mango, in fact
the region is considered as one of the major mango producing regions
in the country. On yield it has the highest quantities of fruit
produced as compared to other regions (Golez and Bignayan) .
One major hindrance to the organization of mango producers is the
Small number of mango growers. Mangoes are grown on the backyard
basis all over the country. Support services cannot be given to small
growers. Furthermore, the majority of mango growers have little
incentive to improve their cultural practices owing to their
felatively small investment in the crop.

Diseases are responsible for the losses and poor quality of mango

Productjop, Anthracnose occurs in all mango-producing areas in the

Country, Considered the most serious fungal disease of mangoes, it




( Lhe i
pttacks the different Parts ¢ the tras but the mador damage occurs
. . Y JCA L
during lowaring Up Lo friygy

(2
PeLLing and thenp agaln after harvest ,
The disease I8 meomt Barioun lllllinq WOt Benmse ne
e ’ v .

Piplodia ntem-enqg rot is the BECOND ey serious digesse It is
provalent during Lranspory ane Brorage, Violat lesions impended on

v > >0 J 2 1 J
frultn, which become Hgbt brow, and finally turn

black is the initial
pynptom of the disease, Usually the Most affected is the fruit basal
whore the pedicel i Attached, However the fungus may also attack any
part of the fruft damacged during et Beasons,

The major purpose of Processing mangoes {gs

to preserve them
galnst chemlcal and Miﬁfﬁbﬁﬁlﬁqiﬁdl deterioration. The high
emperature, high humidity,

and intenge sunlight during the h

@asons accelerate the metabol{c

arvest

Processes in fresh fruits; this makes

hem susceptible to microbial attack.

Hot Water Treatment (HWT) igs recommended to minimize the

nfection from Anthracnose and Diplodia stem-end rot. This conSist of
pping the fruits for 10 minutes in water at 52°C to 55° ¢ followed
cooling in running water and air drying. For effective results,

uits should be subjected to HWT immediately after harvest since this

ocedure not only minimizes the development of the disease,

but also

Oves the latex of the fruit sap.




rFinding the positive effect of HWT to Newly harvested mangoes in

rerms Of shelf life, weight loss, ang resistance to infections, this

study will also consider the effect of Oother temperature levels. The

independent variables for this Study would be temperature treatment,

hot water treatment,

T cold water treatment,

and ice treatment, on

newly harvested mangoes. The dependent variables would be the shelf

jife, weight loss and Susceptibility to Anthracnose and Diplodia stem-

end rot of newly harvested mangoes.

The relationship of the dependent and the independent variable is

shown in Figure 1.
Statement of the Problem and the Hypothesis

This study aims to determine the effect of temperature on the
shelf life, weight loss and susceptibility to anthracnose and diplodia
stem-end rot of newly harvested mangoes.

Specifically, it will answer the following questions:

1. What is the effect of (a) hot water treatment, (b) cold

Water treatment, and (c) ice treatment on the (1) shelf life, and

(2) weight loss of newly harvested mangoes?
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_what is the effect of (a) hot water treatment, (b) cold

(reatment, and (c) ice treatment on the susceptibility to

w3 . A
’,h,avnose (2) diplodia stem-end rot of newly harvested mangoes?
.. Is there a significant difference in the (a) shelf life

weight loss of newly harvested mangoes when treated with

n
1§

water, (2) cold water, (3) ice, and (4) not treated at all?

hot

Is there a significant difference in the susceptibility

5 snthracnose and (b) diplodia stem-end rot of newly harvested

when treated with (1) hot water, (2) cold water, (3) ice, and

~0€eS
e

ot treated at all?

pased on the problems presented it is hypothesized that:
there is no significant difference in (a) shelf life,
p) weight loss of newly harvested mangoes when treated with

and

hot water, (2) cold water, (3) ice, and (4) not treated at all.

7. there is no significant difference in the susceptibility

;) anthracnose and (b) diplodia stem-end rot of newly harvested

nangoes when treated with (1) hot water, (2) cold water, (3) ice, and

not treated at all.

4
4
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(NI ) PENT JNT VARIABLE DEPENDENT VARIABLE

Susceptibility
of Newly
e > Harvested
Mangoes to
Anthracnose

Susceptibility
of Newly

\J Harvested

Mangoes to

Diplodia Stem-
and Rot

m| ed Mangoes
55°c Hot water
4°C Cold water
0°

C Ice

-Untreated Mangoes

Shelf- Life Of
[P Newly Harvested
Mangoes

Weight loss of
—P| Newly Harvested
Mangoes

Figure 1. Susceptibility to anthracnose and diplodia stem-end rot and

shelf life of untreated and treated mangoes with hot water, cold

Water, and ice

- .
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Significance of the Study

antnracnose and diplodia stem-end rot are the major problems of

[2ango growers these days.

These fungal diseases attack the fruit at any stage of its

development, resulting to degradation of the fruit quality and

eventually to lower market value. Finding new means of treating the

ewly harvested mangoes will help. Determining the most effective

reatment will provide the scientific community with

ditional insights on combating the fungal diseases that attack the
it. Since fungicides are expensive nowadays, alternative

eatments like hot water treatment, for example would be best suited

treating these fungal diseases.

Definition of Terms

For clarity and single-mindedness, the following terms used in
study are defined conceptually and operationally:
Effect- is a result or product of some causes (Webster

hensive Dictionary).
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In this study, the term “effect” refers to the ability of the

gifferent temperature treatments to preserve the newly harvested

nangoes from rotting or diseases.
C

Temperature- 18 the measurement of the hotness or coldness of a

pody (Webster Comprehensive Dictionary) .

In this study, the term “temperature” refers to the temperature

vels of the independent variable, i.e

le .» 55°C for hot water

treatment, 4°C for the cold water treatment and 0°C for the ice
treatment.

§D§L§#l££§' is the time span in which fruits are still consumable
after harvesting from the tree. 1In this stage, the fruits are free
from disease (Webster Comprehensive Dictionary).

In this study, the term “shelf life”, refers to the length of
time that the mangoes turn from green to completely yellow upon
ripening.

[(Weight] loss- is the act or state of losing; failure to keep

ight (Webster Comprehensive Dictionary).

In this study, the term “weight loss”, which is one of the
ependent variables, is determined by subtracting the final weight of
le mango after the treatment period from the initial weight of the
ly harvested mangoes.

§E§E§E££91l1§x- is the capability of being influenced, acted on,

determined (Webster Comprehensive Dictionary).
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C
9
In this study, the term "susceptibility~ which is one of th
’ 3 © -ne
independent variables, refers to the length of days the newly

parvested mangoes shows signs of anthracnose ang diplodia stem-end rot
infestations.

Anthracnose- is a plant disease of warm, humid areas that infects
I gariety of plants from trees to grass (Webster Comprehensive
pictionary) -

In this study, the term “anthracnose” refers to the disease
characterized by sharply defined discolored spots on the shell of

mango fruit.

Diplodia Stem-end Rot- is a violet lesion impended on fruits,

which become light brown and finally turn black is the

initial symptom of the disease. Usually the most affected is the

fruit basal where the pedicel is attached (Webster Comprehensive

Dictionary) .

In this study, the term “diplodia stem-end rot” refers to the
disease characterized by violet lesions on the pedicel of mango fruit.

Mango (Mangifera indica)- is a member of the cashew family

(Anacardiaceae), one of the most important and widely cultivated
fruits of the tropical world, considered indigemous to Eastern Asia,

anar (Burma) and Eastern State of India (Webster Comprehensive

Plctionary)
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10

(n this study, the term “mangoes” refers to the test subjects

where the treatment is applied.

Hot water treatment- the process of treating materials in hot
water (Webster Comprehensive Dictionary, 1995).

In this study, the term “hot water treatment” refers to one of
the treatments of the independent variable, specifically, 55°C hot
water, to which the newly harvested mangoes is immersed for ten

minutes.

Cold [water treatment]- is a temperature reading ranging from ilMe

to 19°C (Webster Comprehensive Dictionary).

In this study, the term “cold water treatment” refers to one of
he treatments of the independent variable, specifically,
°C cold water, to which the newly harvested mangoes is immersed for

€N minutes.

Ice [water treatment]~ is & temperature geading, which is equal

0°C, or lower (Webster Comprehensive Dictionary) -

” £
In this study, the term “ice water treatment” refers to one O

: i fi gcidce, to
treatments of the independent variable, Speélflcally' 0°C

ey minutes.
Ch the newly harvested mangoes 15 immersed for ten

A ————
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i3
Scope and Delimitation of the Study

The problem is to find new means of improving ripening, delaying

weight loss, and preventing fungal diseases in newly harvested mangoes

from Guimaras as test specimens. The mangoes were subjected to hot-

water treatment (55°C), cold-water treatment (4°C), and ice (0°C).

This study was also limited to the determination of
susceptibility of anthracnose and diplodia stem-end rot of newly
harvested mangoes. Data were gathered in terms of length of days, for
susceptibility and shelf life, and grams for weight loss. The
experiment took place at the Philippine Science High School Western-

Visayas Campus last June 2001.
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Chapter 2

- Review of Related Literature

ter consists of seven topics, namely, (1) Mango,

| fl¢ (3) Control of Anthracnose, (4), Diplodia Stem-end

1l of Diplodia Stem-end Rot, (6) Scab, and (7) Hot Water

34
Mango

to attack of insect pests and diseases in all

.opment. Hardly any plant part (roots,Atrunks,

immune and yield is considerably reduced when

ing flowering and fruiting stages.

that maybe encountered during the early induction

in September and November, and also in late flower

- to March. Without an effective pest management

quality fruits can be produced. i

ogram should include not only measures to %
'

sound cultural practices that will encourage

ree to withstand pressure from pest attack.
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1%

ontrolled program, however, depends on a
of the pest, particularly its life history and
movement and seasonal abundance. Anthracnose,

mes an important disease problem during the wet

ticide is the most widely used control measure
and fungicide, against, diseases.

fficacies and drawbacks have already been

- To obtain good results, therefore, the

 be followed, proper application‘must be

Spray must be directed to the vulnerable stage
relopment.

- and long-term effect, judicious use of
lemented with other control measures such as

1d proper tree management.
Anthracnose

- popular and destructive disease in mango
1 mango-growing areas and tends to be more
that are poorly managed. This disease is

)al organism (Colletotrichum

e ———
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fungus attacks mango leaves and branch terminals

t. The disease is a usual problem during wet

»
=

e where is a pProlonged rainfall.
Control of Anthracnose

, to prevent or reduce yield loss due to flower
%;:"Chenicals such as maneb, propineb, zineb,
benomyl, and copper fungicides are effective
bination, or in sequential spray.
fertilizer into the fungicidal mixture. It is
lows rapid nutrient absorption and

iciency symptoms, and improves the tree vigor.
tation. Collect and burn fallen fruits and

es of inoculum.

growth beneath the tree so as to reduce

ation, and discourage the growth of

als saturated with fungicide reduces

-igation instead of the overhead since

the fungal spore.
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ae (Diplodia natalensis)] causes !
g quite a post-harvest problem ’
under current production

ly recognized by the external ‘
- purplish discoloration at the base

 ;@ The basal portion turns light

produces an unpleasant odor. The

iplodia Stem-end Rot

Ll .

culum, such as dead twigs, pedicels,

d. About 0.5-cm pedicel at harvest

of the disease occurs on fruits
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> as packing Materials is avoided. These

which spreaqs €asily to the fruit.

By Scab

mangifera (Elsinoe mangifera) that normally

the fruits causes scab. In young fruits,

’ish brown spot with a dark irregular

develops, the Spots enlarge and the

covered with cracks or fissured corky

skin-deep, but the unsightly

t only renders the fruits less

their market value.

nent could free ripe
J newly harvested
5 to 10 minutes does

mmended for more
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17
ent, the heated fruits should be exposed in a well-

immersed in tap water for 2 hours to cool
al temperature before keeping them in closed
‘heat injury.

pPrevious studies, 55°C is the best temperature to be

treatment (Dideles, Sonalan, Tionko, 1999).
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Chapter 3

ch Design and Methodology

letermine the effect of temperature on the
nd susceptibility to anthracnose and diplodia
vested mangoes.
rmined the effect of hot water, cold water

shelf life, weight loss and susceptibility

stem-end rot of newly harvested mangoes.

ere is a significant difference in the

. susceptibility to anthracnose and diplodia

‘ed mangoes when treated with hot water,
‘they are not treated at all.

, esented it is hypothesized that

ence in shelf life, weight loss and

se and diplodia stem-end rot of newly

with hot water, cold water, and ice,
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"“t" rch Design
Ll group in a completely randomized
| the aim of this study.

assigned to any of the four

iving five mangoes. The initial
ﬁ;Vvé prior to treatment.

. sed in 55°C hot water for ten
,“Group 2 were immersed in 4°C cold
S in Group 3 were embedded in ice
' aining five mangoes in Group 4

i
%{Qtored for ten days.

s of anthracnose and

ting and weight loss were also

arvested carabao
Rk
pm Center in
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1t treatment groups. A Cauldron was used for the hot

nt. Styrofoam coolers were usec for the cold-water and

5. A thermometer Was used to monitor the temperature of

Crushed ice were used for the ice treatment. A weighing

Hethodology

&
~

of test organisms

#

wly harvested mangoes were gathered from Guimaras. They were

lig= box and transported to Philippine Science High School

: boratory. They were transported with care to prevent any
fec! that could affect the results of the study.

nty mangoes were randomly selected from a cavan of newly

goes. They were divided into four treatment groups; each
mangoes.

group for hot water treatment was identified as

Group, and the five mangoes were taéged as R1.1, R1.2,

:ej d R1.5.

' group for cold water treatment was identified as

p, and the mangoes were labeled as R2.1, R2.2, R2.3,
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for i
Ce treatment wag named as Treatment 3, and
m
ed a8 R3.1, R}.2, R3.3, R3I.4, and RIS,
M the un
5 treated group was identified as l‘md!mf‘l" 4

Ed
g i

were labeled as Re.1, R4.2, R4.3, R4, 4, and

H the initial weights of the mangoes

onic weighing scale. The mean weights for all

were determined and recorded.

ant of the Mangoes

ant of hot water was placed in a large cauldron.

on top of a hot plate and heated until the

ced

§5°C. The mangoes from the Treatment Group 1

| Co &

ot water for 10 minutes (Sonalan, et.al., 1999) and

uttcr for the fruits to cool down.

i from a refrigerator set at 4°C was placed in

maintain the water’s temperature. Mangoes from

immersed in the cold water for 10 minutes,

"3‘ aside for storing.
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d ice was
Ay Placed in a cooler and mangoes from Treatment

v?’ll‘.f\ﬂly embedded for 10 minutes, afterwards they were

ff_'toring.

angoes fr
om Treatment Group 4 did not receive any of Lhe
e treatments, but were

B ¢

S

just set aside for atoring.

T

‘1 29 d‘ta

m'““ days, weight loss was determined for each Lreatmant

";fltlcting the mean final weights of the mango after the

deriod from the mean initial weights of the newly harvested

p{¥

'fiifo was determined by counting the number of days it
'S to turn from green to yellow.
._ ¥

following rating scale was used in determining the color

he mangoes:
'All green

'85% green - 15% yellow
75% green - 25% yellow
green - 35% yellow
green - 50% yellow
green - 55% yellow
green - 65% yellow
green - 75% yellow
15% green - 85% yellow
All yellow

took
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In determining the shelf 1ife status of the mangoes, the

lowing rating scale was used:

= 1.0 All green

=12.0 85% green - 15% yellow
- 3.0 75% green - 25% yellow
~ 4.0 65% green - 35% yellow
= 5.0 50% green - 50% yellow
5.0 45% green - 55% yellow
& 7.0 35% green - 65% yellow
- 8.0 25% green - 75% yellow
- 9.0 15% green - 85% yellow
= 10.0 All yellow

icoptibility of newly harvested mangoes to anthracnose and

dia stem-end rot was determined by noting the appearance of
i &
ly defined discolored spots on the shell of the mango fruit and

sions on the pedicel of mango fruits, respectively.
following rating scale was used in determining the

anthracnose and diplodia stem end rot infection of the

No infection

1% - 25% infection
- 26% - 50% infection
- 51% - 75% infection
- 76% - 100% infection
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0 -1.0 Not infected
i1 — 2.0 1% - 25% infected
i — 3.0 26% - 50% infected
Bl — 4.0 51% - 75% infected
el - 5.0 75% - 100% infected

Statistical Testing

Certain statistical tools were used in testing the data for
s of this study.

ni The mean and standard deviation were used as descriptive
atistical tools.

The One-Way Analysis of Variance (ANOVA), set at 0.05 alpha level

he mean was used to express the average number of days for the
3 of the shelf life and susceptibility to anthracnose and
3 stem-end rot of the mangoes in the different treatments. It
vaéhe used to express the average of the initial and final

-

)'fi ight loss of the mangoes in all treatment groups.




lation Measured rhe
the number ¢ days ¢

Variability of each wvaluoe,

OF the shelf life andg

g, from their respective means._

eptibility to anthracnose and diplodia stem-end rot

A UL

and control treatments.

¥8t, also set at 0.05 alpha level of significance,
multiple comparison test whenever the One-Way

‘significance of difference.
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Chapter 4

Results

This study aimed to determine the effect of temperature on the

weight 10SS/ shelf JSGEFN-NE Susceptibility to anthracnose and

diplodia stem-end rot of newly harvested mangoes.

specifically, it determined the effect of hot water, cold water
and ice treatments on the weight loss, shelf life, and susceptibility
to anthracnose and diplodia stem-end rot of newly harvested mangoes.
n;determined further the significance in the differences in the
weight loss, shelf life, and susceptibility to anthracnose and

diplodia stem-end rot of newly harvested mangoes when treated with hot

water, cold water, and ice, and when they are not treated at all.
’

Based on the problems presented, it was hypothesized that

there is no significant difference in the weight loss, shelf life, and

y
ha ve t . .

and when they are not treated at all.
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crect of hot water, cold wa "
gfre ter and ~‘—c‘..°_n__,lb__.‘9hﬂlf 1ife of newly

Larvested mangoes

rhe average length of time
the mnqo"
treated with hot w
ater to

from green to yellow was
8 8 days after treatment .

rhe average len i
e hash 9th of time the mangoes treated with cold water to

sarn from green to yellow was 10 davs after treatment
4 : nt.

rThe average length of time the mangoes treated with ice to turn

com green to yellow was beyond 10 days after treatment. On the 10"

day, the mangoes were only 85% yellow,
The average length of time the untreated mangoes to turn from
green to yellow was 9 days after treatment.

Table 1 shows the data.

In terms of shelf life, the hot water treatment was the more

effective treatment as it caused ripening for only 8 days. The ice

water treatment was the least effective.

£ffect of hot water, cold water and ice on the weight loss of newly

harvested mangoes

After 10 days, the average weight loss of mangoes treated with

hot water was 48.1000 grams.
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Means of *"““‘1‘f?v£3ti—“%
- ar
vested mangoes treated with
hot water, cold water and ice S
S —
——
Treatment I - Means T
W -
D1 D2 |Da T N T T N
; sl _ DS D6 D7 D8 D9 D10
| votwster [0 |18 TUSIEEEICEEESlteiiiee [we 1NN
Cold water 10 1.0
‘ il 6 |24 |34 a8 (58 (70 |70 |oa
I B L e rl2 86
| .
Untreated 1.0 1.0 22 .
S ] _ 3.2 46 58 68 8.2 96* | 100
“all yellow

The average weight loss of mangoes treated with cold water was
42.6000 grams and the average weight loss of mangoes treated with ice

water was 43.16000 grams.

The average weight loss for untreated mangoes was 51.24000 grams.

Table 2 shows the data.

In terms of weight loss, the cold water treatment was the most

effective as it caused the least loss in weight (42.6000 grams)

followed by the ice treatment (43.1600 grams).
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lloilo City

“an H. Lopez C

s of weight 10SS of mangoes treated with hot water,
yeane OF MEAE S ROCE R

nld
col®

I

water and ice after 10 days
wate= = — ——— ———-" - days

——— e

N Means of Weight Loss
\ Tma(meﬂl
‘ k’”——\
/ 5 48.1000 grams
‘ Hot water
" 5 42.6000 grams
| Cold water Lk —\_J
| 5 43.1600 grams
| Ice —— |
‘
\ = 3
5 51.2400 grams
Untreated

Standard deviation
e
17.9414

[t e Tl

3.2164

e e R
7.4989

e R
7.6891

The hot water treated and the untreated mangoes had a high weight

loss, i.e., 48.1000 grams and 51.2400 grams, respectively.

i i ve
The effects of cold water and ice were evident as they ha

freshwater potentials.
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£ hot water, cold water a
(o)

nd ice op the suscegtibility to
pEfect

ose of the newly harvested man oes
acn ——— e VoY

anthr

fter 10 days, mangoes treated with hot water and cold water
A

o anthracnose infection.

Those treated with ice showed 1%-25%
showed T

n while those untreated mangoes showeq 76%-100% infections.
tio
infec

Table 3 shows the data.

terms of improving the susceptibility to anthracnose
In te
the hot water treatment and cold water treatments
. tion,
lnfeC ' ‘
be effective as they prevented the development of infection
d to
prove

mangoes even after 10 days.
among the

ice treatment helped a little, as it delayed the development
The 1C

d 1%-25% infection after 10 days.
: i The mangoes showe
of infection.

f hot water, cold water and ice on the susceptibility to
Effect O

diplodia stem-end rot of newly harvested mangoes
1

4

‘ -50% infection.
showed 1%-25% infection and those untreated showed 26%

Table 4 shows the data.
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ity ra
tings to anthracnose of newly harvested
hot water, cold water and ice
Means
Description
%A D4 D5 D6 D7 D8 D9 D10
Not infected
10 | 10 | 10 | 10 | 10 10 | 10 | 10 | 10 ;
Not infected
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 | 1.0
1-25% infected
1.0 1.0 1.0 Jd 14 16 1.6 1.6 16
76-100%
1.0 14 1.6 22 28 28 3.4 3.8 4.0 infected
.
ibility ratings to diplodia stem-end rot of newly
8 treated with hot water, cold water and ice
X Means
D3 | D4 | D5 | D6 | D7 | D8 | D9 | D10
=110 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Not infected
Auw St os 100140 {10 |10 |10 Not infected
10 |10 [10 [10 |10 |10 |14 |14 | 1-25% infected
|16 [16 [16 [20 |20 |20 [22 |2650% infected
1
'

o
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of improving the Susceptibility to diplodia stem-end rot

. difference in the shelf life, weight loss, and

O _anthracnose and diplodia stem-end rot of newly

treated with hot water, cold water, and ice.

 ‘ ANOVA showed that there were no significant

weight loss of newly harvested mangoes when treated

I, cold water and ice, when they were not treated at all,
Oy E(19) = .531, p> o5,
f weight loss, although the colg water treatment proved

fective (42.000 grams), there were no significant

pared with hot water (48.000 grams) and ice (43.1600
ngoes that are untreated (51.2400 grams).

the data.
hand, the One Way ANOVA showed significant
rms of shelf life and susceptibility to anthracnose
1-end rot infections among newly harvested mangoes
water, cold water, and ice and those that are not

11, as reflected by E(19) = .000, p < .05; E(19) = .000, p

9) = .000, p < .05, respectively.
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“A_lif.r the effecy of hot water, cold water and

upon the new)y harvested mangoes differed

as a post hoc miltiple comparison test showed
eérences exinteq between hot water trestment

) and ice treatment (ripening beyond 10 day). »

(¢

also exzist between cold water (ripening at 10"
ening beyond 10 day) as well as

Mond 10

between ice

day) and non-treatment (ripening at 9"

data.

re that in order to speed up ripening, the newly

ould be exposed to higher temperature or even room

ibility to anthracnose infection, the Scheffe
« significant difference in the degree of
en hot water treated mangoes (not infected)
-100% infected). 'rhe’sa-e difference

i mangoes (not infected) and the

W

2d) and between the ice treated

the untreated mangoes (76%-100% :
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in Table 8 184 ificant difference exists when
al to or less than 0. 05.)
% Mean Standard error Significance
. Difference
1 16000 245 155
1.400° 245 000
1000 245 1.000
. '8000° 245 .
~6000 245 .
-1.4000° 245 000
INFECTION
: -.6000 424 585
9 1,000 424 ATS
2 ; -3.0000* 424 000
-40000 424 428
-2.4000° 424 000
-2.0000° 424 wion
: ROT INFECTION
224 1.000
- 4000 24 i
v -1.2000° - s
=5 24 -
7120000 . — .
e 4 '

R
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® not treated at sl

results and implications hold true with the

28s of hot water, cold water and ice as compared with when

M not treated at al].
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Y» Conclusions and Recommendat i onse

&;llilld to determine the effecs

of temperature on the
loss ang 'wtib‘lity to anthracnose and dipi

f fewly harvesteq mangoes .
ki

odia

¢+ it answereqg the following questions:

.}a the effect of (a) hot Water treatment, (b) cold

m (c) fce treatment on the (1) shelf life,

! and
13

s s of newly harvested mangoes?

i
L8 the effect of (a) hot water treatment, (b) cold

Wﬁ, and (c) ice treatment on the susceptibility to

(2) diplodia stem-end rot of newly harvested mangoes?

'a significant difference in the (a) shelf life

of newly harvested mangoes when treated with

{3‘) cold water, (3) ice, and (4) not treated at

+ &

all?

Summary
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1.1 The hot water treatment caused the most rapid ripening

of the mangoes in just 8 days. Non-treatment of mangoes caused

the ripening in 9 days and the colq water treatment caused the
least ripening of the mangoes beyond 10 days.
In terms of shelf life of the mangoes, the hot water

treatment was the most effective.

il 2

weight of the mangoes after 10 days,

The cold water treatment caused the least loss of the
followed by ice treatment. The

hot treatmgnt and the non-treatment procedure caused the greater and
the greatest loss of weight of the mangoes after 10 days respectively.

In terms of weight loss of the mangoes, the cold water

treatment was the most effective.

2.1 The hot water and cold water treatments prevented the
development of anthracnose infections after 10 days. The ice
treatment allowed the development of 1%-25% infection while the non-
treatment procedure allowed the development of 76%-100% infection
after 10 days.

In terms of susceptibility to anthracnose infection of the
mangoes, the hot water and cold water treatmenfs were the most
effective.

2.2 The hot water and cold water treatments prevented the
development of diplodia stem-end rot infections after 10 days. The

ice treatment allowed the development of 1%-25% infection while the
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@ allowed the development of 26%-50% infection

18ceptibility to diplodia stem-end rot

Ngoes, the hot water and cold water treatments were

;; “HUl a significant difference in the shelf life of

A d with hot water, cold water, and ice treatments,

- at all. The significant difference lies between
- water treatment, ice treatment and cold water
tment and non-treatment .

f life, the hot water, cold water, and non-
tive as each other in achieving mango ripening.
F.;upm as effective.

_1if_ qugticant difference in the

" 3 to anthracnose infection when treated with
treatment, and when not treated at all.
r treatment caused the least loss of weight
atments were as effective.

cant difference in the

racnose infection when treated with
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anthracnose infection. FEach treatment however, differs significantly

with the non-treatment procedure. Hot water, cold water, and ice
treatment are more effective for mangoes than when the mangoes are not
treated at all.

Although hot water and cold water are both more effective than
ice treatment, they show no significant difference after all.

4.b. There was a significant difference in the susceptibility of
mangoes to diplodia stem -end rot infection. When treated with hot
water, cold water, and ice treatment, and when not treated at all.

The hot water, cold water, and ice treatment do not differ
significantly among themselves in terms of susceptibility to
anthracnose infection. Each treatment however, differs significantly
with the non-treatment procedure. Hot water, cold
water, and ice treatment are more effective for mangoes than when the
mangoes are not treated at ande.

Although hot water and cold water are both more effective than

ice treatment, they show no significant difference after all.
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Conclusions

In terms of the shelf life of the newly harvested mangoes, the
hot water treatment was the most effective, followed by the non-
treatment, and the cold water treatment. Since there were no
significant differences in the shelf life of hot water, cold water
treatment and the non-treatment groups, they were as effective as each
other. TIce water treatment was the least effective.

In terms of the weight loss of newly harvested mangoes, the cold
water treatment was the most effective, followed by ice and hot water
treatments. Non-treatment of temperatgre was the least effective.

In terms of susceptibility to anthracnose and diplodia stem end
rot of newly harvested mangoes, the hot water treatment and cold water
treatments prevented the development of infection after 10 days. The
ice treatment allowed the development of anthracnose and diplodia stem
end rot (both 1%-25%) after 10 days while the non-treatment of
temperature allowed the development of anthracnose (76%-100%) and
diplodia stem end rot (26%-50%) after 10 days.

The hot water, cold water, and ice treatment are more effective

in delaying the development of anthracnose and diplodia stem-end rot

of mangoes than when the mangoes are not treated at all.
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Recommendations

In terms of shelf life, the hot water treatment is the most
effective. Mango growers, who want to purchase their mango in the
market in a short period of time, should expose their newly harvested
mangoes with hot water treatment to speed up the ripening process.

The cold water treatment is advisable for mango farmers that
would like to preserve their newly harvested mangoes for a longer
period of time.

In terms of weight loss, the cold water treatment is the most
effective. For farmers who want to decrease the weight loss of their
mangoes, it is advisable that mangoes will be exposed to cold water
treatment for less weight loss.

In terms of the susceptibility to anthracnose and diplodia stem-
end rot of newly harvested mangoes, the hot water treatment proved to
be the effective for it prevented fungal infection to the mangoes.
Farmers who want their mangoes to be purchased at a higher price,
newly harvested mangoes should be subjected hot water treatment to
prevent fungal infection.

We recommend that further studies will be implemented on other
mango species and other temperature treatment. Also, we would also

like to recommend that experiments should also be done with tap water.
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