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Four isolates of Phomopsis psidii were obtained from naturally .
rotted fruits of guava, cvs. Maamora and Balady. They were
proved to be pathogenic to guava fruits at and at room temperature.
Disease incidence (DI%) and disease incidence (DS%) were greatly
reduce at 8+1°C compared with 100% DI and 83% DS were recorded
at room temperature, 15 days after inoculation. Fruits pre-treated with .
salicylic or citric acids showed highest decrease in DI and DS% of rot
when fruits were stored at room temperature, whereas no infection
was recorded in SA-treated fruits after 15 days of cold storage. When
fruits were stored on 8+1°C, then treated with CaCl, or SA and stored
at room temperature, no symptoms were detected till 6 days, shelf life
period. Pre-treated fruits with CaCl, and SA, also, exhibited the
lowest loss of weight values, either in inoculated or non-inoculated
fruits. Total soluble solids content increased gradually, in all
treatments, till the end of experiment in non-infected fruits, but in case
of infected ones, the TSS% decreased after 10 days of stored period,
except in fruits treated with CA which exhibited 9% increase until the
end of storage period. Ascorbic acid (AA) % decreased gradually
weight advanced storage. The percent of reduction in AA was higher
in infected fruits than in non-infected ones. Fruits pre-treated with
CaCl,, SA or CA contained AA more than control. The highest values
of total sugar content (8.8-8.3%) were recorded in fruits treated with
SA, CA and H,0,, respectively, while the least values (7.4%} was
recorded in fruits treated with CaCl, (27.1% increase than control).

Keywords: Abiotic treatments, fruit rot, guava and Promopsis psidii.

Guavas are plants in the myrtle family (Myrteaceae), genus Psidium, which
. contains about 100 species of tropical shrubs and small trees. They are native to .
Mexico, Central America, and Northern South America. Now, guavas are cultivated -
and nataralized throughout the tropics and subtropics over all the world for their
edible fruits. Guava (P. gugjova L) an important fruit of subtropical and tropical
countries has an incredibly high comtent of pectin, reducing- and non-reducing
sugars, vitamins C, A, B,, folic acid and E, calcium copper, iron manganese,
phosphorus and potassiura. Guava, also, are being rich in dietary fiber, carotinoids
and polyphencis- the major classes of antioxidant pigments-giving them relatively
high potential antioxidant value among plant foods (Morton, 1987)

In Egypt, guava trees are widely planted, especially in Behera, El-Sharkia,
around Alexandria Governorates, and in newly reclaimed lands, and in many house
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gardens. The total guava area in Egypt is 33618 fed., produced approximately
231165 tons (9.15 tons/fed.) of guava fruits (Ann. Rept. of Agric. Statis. Dept., Min.
Agric., 2003).

Guavas are affected by about 177 pathogens of which, 167 are fungal,
3 bacterial, 3 algal, 3 nematodes and one epiphyte as well as fruit and post harvest
diseases are also important which causes serious loss (Singh et af, 2005).
Colletotrichum gleosporiods, Gloeosporium psidii, Phomopsis psidii, Pestaliopsis
versicolor, Stangospora psidii, and Rhizopus were isolated from naturally infected
guava fruits from different locations in Egypt and other countries over all the world
(Abdul Wahid, 1997: Abdel-Latif er al., 1999; El-Bana, 2000; Gabr ef al., 2000 and
Srivastava and Tandon, 1969).

This study aimed to isolate the causal pathogen(s), to control this disease using
some chemical compounds as alternative for the hazard fungicides, and to determine
changes in mitritional value of post-harvest infected fruits, -

Materials and Methods

Isolation and identification:

Naturally infected fruits of guava (cvs. Maamora and Balady) were collected
from El-Obour Market and from private orchards in Banha, Qalubia Governorate,
Symptoms recorded are red spots, differed in wide between 2 mm to occupy more
than the half of a fruit. The fruit samples were surface sterilized for 3 min with 1%
scdium hypochlorite and rinsed in 4 successive changes of sterile distilied water.
The surface-sterilized diseased fruits were sliced into small pieces (about 2 mm?),
then plated on sterile PDA in Petri dishes and incubated for a week at 25°C. Hyphal
tips of the growing fungus were cut off and transferred into PDA to obtain pure
cultures. Subcultures of the purified fungus were maintained on PDA slants to be
used in the present studies. The identification of the fungal isolates was carried out
using cultural, morphological and microscopical features according to Barnett and
Hunter (1981) and Srivastava and Tandon (1969).

Pathogenicity tests:
Healthy, freshly harvested ripped guava fruits (Maamora and Balady cvs.) were
surface sterilized, as mentioned before, and inoculated with the isolated fungal
 isolates as described by Gabr ef al. (2000). Check fruits were similarly punctured
and inoculated with sterile PDA discs. The inoculated fruits wers placed in
moistened plastic containers (3 fruits/container) and incubated at 25°C. Afer which
observations on the development of infection were made. The fungus was re-isolaied
from the artificially inoculated fruits and found to be that isolated from the naturally
infected ones.

Effect of chemical treatments and storage. iemperature on disease incidence:

Mature, yellowish green, healthy appearance guava fruits (cv. Maamora),
immediately after harvesting, were washed with tap water, air dried and then were
dipped for two minutes in the foilowing solutions: CaCl, (2% w/v), MgCl,
(2% wiv), salicylic acid (2% w/v), citric acid (2% wiv}), H,0O; (2% v/v}, or hot water
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at 48°C. Fruits were dipped in sterilized, distilled water were used for chick control
treatment. Treated fruits were inoculated with the isolated fungus as described by
Gabr ef al. (2000), then were divided into two groups, the first one were stored at
8+1°C and the second fruit group were kept at room conditions (18-28°C and
40-60% R.H). Each treatment was represented by 3 replicates, each of them
(3 fruits) was packed in a hard paper bag. To determine some pathological, physical,
and chemical properties, 2 sample was examined, at the beginning of experiment,
immediately after inoculation, and then every five days intervals up to 15 days.

Disease assessment:

Effect of treatments on disease occurrence was determined as disease incidence
(DI) and disease severity (DS). Disease incidence (DI) was calculated as
a percentage of the total number of diseased fruits using the following equation:

DI (%)= (N, N) X 100

Whereas: N = total of inoculated guava fruits,
Ny=Number of diseased ones.

Disease severity (DS) was determined according to modified methods described
by Vakalounakis (1990) using a scale from 0 to 5 grades, 0= no visual symptoms,
1= >5 spots occupied <10% of fruit surface, 2= 5-10 spots occupied 10-24%,
3= 10-15 spots; 25-49%, 4= 16-20 spots; 50-74% and 5= <20 spois represented
more than 75% of the fruit spotted area. For each treatment the DS was calculated
according to the formula (Lui ef a/., 1995):

d
DS R e — 100
Dmax X n

Whereas: d= The disease rating on each fruit, D max= Maximum disease rating
possible, and n= Total number of fruit examined in each replicate.

Effect of chemicals pretreatment fruits on Sruit qualiy:
1- Marketable (shelf life) period, in days:

In other experiment, guava fruits (cv. Maamora) stored at 8+1°C forl5 days, then
fruits were taken out and inoculated with the fungus isolate as described before.
Inoculated fruits were stored at room conditions in hard paper bags (3 fruits / bag as
. aveplicate). Three replicates were used. Data, .e. DI and DS, were recorded every
3 days intervals up to 9 days storage period. Days before disease symptoms appear
indicate to the marketable {shelf life) period.

2- Effect of infection and chemical trectments on some Physical and chemical
properties of suava fruits: )

Healthy appearance guava fruits at maturity stage (yellowish green colour) were
treated with chemicals or by dipping in hot water then were inoculated by the
isolated fungus, as previously mentioned. Other fruits were left un-inoculated used
as conirol. Fruits were stored at room conditions in hard paper bags (3 fruits / bag as
a replicate). Each treatment was represented by three replicates. A sample was
examined to determine the changing in their physical and chemical properties,
at 0, 5, 10 and 15 days after inoculation.

Egypt. J. Phytopathol., Vol. 39, No. 2 (2011)
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2-1- Changing in physical properties:

Fruit weight loss: Each bag was individually weighted to get initial weight (at the
beginning of experiment) and then weighted after 5, 10 and 15 days. The loss
percentages on weight were calculated according to the following formula:

W - w
Fruit weight loss (%) = ———— X 100
W

Whereas: W= the weight of fruits at the beginning of experiment (0 time) and
w = the weight of fruits at sampling period (5, 10 or 15 days of storage).

2-2- Changing in chemical properties:

a- Soluble solids content (SSC) percent: was determined in clear, fresh juice of
treated guava fruits by using Abbe refractometer at different periods of storage
according to AOAC (1984).

b- Ascorbic acid (AA), (Vitamin C), content: was estimated using
2,6-dichlorophenol indophenol according to Sadasivam and Manickam (1996).
It was calculated as milligrams AA/100 g of fruit fresh weight.

c- Total sugars (TS) percent: was determined according to Somogyi (1952)
methods. TS% was calculated as mg glucose/100 fresh weight of guava fruits.

Statistical an;:zlysis.'
Data were statistically analyzed according to Snedecor and Cochran (1980).
Least significant differences (L.S.D) were used to verify means.

Results and Discussion

Four fungal isolates were secured from natural infected guava fruits. Al purified
isolates (I; to I;) were similar in their morphological and cultural characters,
According to illustrations cited by Barnett and Hunter (1981) and Srivastava and
Tandon (1969). The obtained isolates were identified as Phomopsis psidii. The
isolated fungus has white floccose mycelium and produced numerous black, globose
to irregular pycnidia (up to 300 pm). Alpha-conidia were one-celled, hyaline, and
ellipsoidal (4.5-10.3 pm long X 1.8-2.1 pm wide), beta-conidia were one-celled,
hyaline, filiform and straight or curved (16.8-7.5 pm long X 1.0 pm wide).

The pathogenicity test of all four isolates revealed that symptoms developed on
inoculated guava firuits were typically to those on naturally infected ones (Fig. 1).
When re-isolated, the fungus was identical to the initial isolate.

Effect of chemical treatments and storage temperature on disease development:

Data in Table (1) showed significant differences in both disease incidence (DI}
and disease severity (DS) according to different degrees of temperature of storage.
The fungus isolate invaded wounded guava fruits at the two tesied temperatures
degrees, i.e. 8+1°C or room temperature.

Egypt. J. Flytopathol., Vol. 39, No. 2 (2011)
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Fig. 1. Mycelium and pycnidia of Phomopsis psidii (A), guava fruit, artificially
inoculated (left), and naturally infected (right).

A few numbers of lesions and decrease DS% were showed at low temperature
degree (8"C). whereas 100% DI and high DS (83%) were occurred at room
temperature at the end of incubated period (15 days). Similar results were recorded
by Ramsey er al. (1951), Pendey er al. (1997), Abdel-Latif e al. (1999), Gabr ef ul.
(2000) and El-Bana (2000). They found that DS of guava or peach anthracnose or
fruit rots was increased at 20-25°C. These results explain, too, that guava fruit rots
consistency showed in autumn (October and November) when temperature arranged
between 20 and 28°C. Data presented in Table (1) indicate also that all chemical
treatments significantly reduced the DI during 15 days. Citric acid and salicylic acid
treatments caused the highest reduction in both DI and DS percentages when fruits
stored at room temperature. No infection was detected in fruits treated by salicylic
acid after 15 days of cold storage. These results are in harmony with those reported
by El-Bana (2000) who found that antioxidant substances, i.e. ascorbic acid, and
salicylic acid, when applied at 100 ppm, 2 days before inoculation with
Stagonospora psidi, completely protected guava fruits and leaves. Also, antioxidants
were successfully against anthracnose of avocado (Prusky, 1988), Fusarial disease of
cowpea (Galal and Abdou, 1996) and dieffenbachia bacterial stem rot (Armanious
eral.,2011).

Egvpt. J. Phvtopathol., Vol, 39, No. 2 (201 1)
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Table 1. Effect of temperature of storage and chemical application on guava
fruit rot occurrence

Treatment Period of DI (%) at DS (%) at
storage (days) | 8+1°C | Roomtemp. | 8+1°C | Room temp.
5 0.0 44.4 0.0 22.0
Control (0) 10 22.2 88.9 7.4 42.6
15 44.4 100.0 25.9 83.3
5 0.0 181} 0.0 1.8
CaCl; (2%) 10 0.0 229 0.0 515
15 el 22.2 37 9.1
5 0.0 333 0.0 55
MgCl, (2%) 10 0.0 33.3 0.0 7.4
15 Tild 44 4 7.4 9.1
5 0.0 11.1 0.0 1.8
SA (2%) 10 0.0 1 s 0.0 1.8
15 0.0 222 0.0 55
5 0.0 it o] 0.0 1.8
CA (2%) 10 0.0 Eld 0.0 1.8
15 sl 22.2 3.7 3.7
5 0.0 272 0.0 3.7
H-0, 10 Lieg 33.3 7.4 S5
15 22.2 33.3 18.6 7.4
5 0.0 333 0.0 5.5
Hot water 10 Ll 333 11.1 7.4
15 33.3 44 4 25.9 16.6
L.S.D.5% for: Treatments (A) = 0.16 2:35
Temperature (B) = 0.66 1.16
Storage period (C)=  0.89 0.91
AxBxC = 0.36 4.35

When the fruits of guava were stored at 8+1°C for 15 days, then were taken out,
treated with chemicals and inoculated with the tested fungal isolate and stored under
room conditions, were recorded (Table 2). Results showed a significant decrease in
both DI% and DS% in all treatments. Transport fruits from cool to warm conditions
led to express and increase fruit rot occurrence. Disease incidence (DI) reduced from
100% (in control; non-treated fruits) to 22.2 and 33.3% and DS% reduced from 66.7
to 8.9 and 13.3% by using salicylic acid and calcium chloride, respectively, after
9 days storage at room temperature. No disease (rot) symptoms were observed on
fruits treated with CaCl, or SA till 6 days from inoculation. Whereas, at the same
period, 6 days, DI was 11.1 and 22.2% and DS was 4.4, 6.7 and 8.9% on fruits
treated with H,0,, MgCl, and citric acid, respectively.

This result indicate that disease occurrence and severity, in all treatments, was
more increase in fruits stored at cold conditions (8+1°C) then transported to room
conditions comparative to those not stored in cold temperature. The highest DI
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(77.7%) and DS (42.2%) were in fruits dipped in hot water (48°C for 2 min.). That
may be due to hot water help the primary infection, spores germination or growth of
the fungus in wounded fruits.

These results are in agreement with Hajhamed et al. (2007) who found that SA,
CaS0,, and KSO, were the most effective against bacterial soft rot of potatoes.
As well as, SA was not caused a direct effect against the pathogen but its effect
appears from induction of plant defence response (Malamy and Klessing, 1992).
Ye et al. (1995) reported that many chemicals changes occur during systemic
acquired resistance, such as pathogenesis-related proteins (PRs). Acidic PRs
including acidic $-1,3 gluconase and chitinase are secreted in the intercellular
spaces, where they would act against fungal pathogens at early stages of infection
process. Basic B-1,3 gluconase and chitinase accumulate in the vacuoles may
interact with pathogens at a late stages of infection, during host cell deterioration.

Table 2. Effect of scme chemicals or hot water pre-treatments on marketable
(shelf life) / days of guava fruits

Tysatent DI (%), days after inoculation | DS (%), days after inoculation
3 6 9 3 6 -
CaClp 0 0.0 33.3 0.0 0.0 13.3
MgCl, 0 229 55.6 0.0 6.7 20.0
SA e 0.0 22.2 0.0 0.0 8.9
CA 0 222 55.6 0.0 8.9 26.7
H,0, 0 11.1 4.4 0.0 4.4 222
Hot water 11.1 33.3 717 22 11.1 422
Control 0 444 100.0 0.0 222 66.7

Effect of posi-harvest ireatment and fungus inoculation on some physical and
chemical properties of guava fruits:
i-Physical properties: Percent of fresh weight loss:

Concerning storage period in (Table 3), infection with Phomopsis psidii
exhibited higher reduction percentages on guava fruit weights (between 4.9
and 15.8%) comparative to non-inoculated ones (4.24 and 10.7%).

Fruits treated with CaCl, and SA exhibited the lowest loss weight values
{i.e. 4.38 for non-incculated fruits and 4.9 and 5.19 for incculated ones). Whereas,
fraits treated by dipping in hot water (48+1°C for 2 min) showed the highest weight
loss (5.97 and 8.37). This result was very close to those observed by Embaby (20607
who found that fresh weight of strawberry fruits was reduced due to infection with
Pestalotia sp. Shaaban (2006) and Ismail ef al. (2010) reported that dipping guava
fruits in CaCl, solutions (0.5-2% w/v) reduced fresh weight loss and respiration rat.

Calcium chloride is known as hydroscorpic substance, ie. absorbs moisture,
which is believed to be one of the reasons for the effectiveness in controlling weight
loss. Water vapour absorbed from atmosphere around fruits helps to provide
a continuous solution of CaCl, on the guava fruit surfaces throughout the storage
period.

Egypt. J. Phytopathol., Vol. 39, No. 2 (2011)
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Table 3. Effect of infection and chemical treatments on fresh weight loss (%) of
guava (cv. Maamora) fruits

Weight loss (% ) on Weight loss (%) on
Treatment un-inoculated fruits, after inoculated fruits, after
5days | 10days | 15days | 5days | 10 days [ 15 days

Control (untreated)| 2.99 4.97 10.67 3.75 6.30 15.80
CaCl, (2%) 1.15 3.23 4.38 2.54 3.65 4.86
MgCl, (2%) 1.54 3.95 5.71 2.51 4.44 6.72
SA (2%) 2.14 2.89 4.39 2.14 3.39 5.19
CA (2%) 1.83 2.89 5.38 2.63 3.68 5.99
H,0, (2%) 1.56 2.79 4.24 3.29 4.22 6.49
Hot water 1.57 3.56 5.97 245 4.58 8.37
L.S.D.5% for: Treatment (A) =1.50 2.40

Period B) =055 0.72

Interaction (A x B)= 1.45 1.8%

2- Chemical properties:
a) Total of soluble solids (TSS %):

Table (4) clear indicated that TSS% was significantly reduced due to infection
from 9.46-11.5% to 6.3-9.0%. The content of SS% increased gradually till the end of
storage period (15 days) in non-infected fruits, but in the infected ones SS %
increased through 10 days of storage then decreased by the rate of reduction ranged
between 0.0 and 16.9%, except Citric acid which exhibited increasing (9%) in SS %
until the end of experimental period in the infected fruits.

This result is in harmony with those found by Dubey (1995) and Embaby (2007)
who reported that Pestalotia sp. infected fruits of guava or strawberry, respectively,
contained low levels of total soluble solids than healthy fruits. Nawar and Ezz
(1994), Sabry (1998), Aly and Ismail (2000), Shaaban (2006) and Ismail et al
(2010) reported that guava or apple fruits treated with CaCl, had lower SSC %
compared to the control ones.

b) Ascorbic acid content:

Data in Table (5) showed that ascorbic acid amounts decreased gradually in
cither infected or non-infected guava fruits with advanced storage. Generally,
infected fruits contain ascorbic acid less than non-infected ones, The percentages of
AA in infected fruits, pre-treated with different tested applicaticns, were higher than
non-infected fruits. This increase ranged between 15.1 and 24.3%. Data in Table (5)
indicate also that fruits.treated with Ca Cl,, CA or SA showed non-significant
increase (3.42-4.57%) in AA content than untreated fruits. Where, AA pergent
decreased (8.95%) in fruits pre-treated by dipping in Mg Cly, H,O;, or hot water.
This results Oagree with those reported by Dubey (1995), Majumdar and Pathak
(1989) and Amusa et al. (2005) whose reported that AA content declined in guava
fruits infected by Botryodiplodia theobromae, Colletotrichum gloeosporioides,
Pestalotiopsis versicolor, Phomopsis psidii or Rhizopus arrhizus. Nawar and Ezz
{1994), Aly and Ismail (2000), Shaaban (2006) and Ismail ef al. (2010} reported that

s

Egypt. J. Phytopathol,, Vol. 29, No. 2 (2011)



EFFICIENCY OF SOME ABIOTIC TREATMENTS TO CONTROL ... 23

Table 4. Effect of infection and chemical treatments on total soluble content of
guava fruits
TSS (%) on uninoculated fruits, TSS (%) on inoculated fruits,
Chemical after (days) . after (days)
Treatment| 0 | 5 | 10 | 15 [Increase(%)"| 0 | 5 | 10 | 15 |Increase (%)
CaCl, 7.30°/8.03[8.26[9.46 22.83 7.30°7.97] 8.5 |7.37 13.3
MgClz 7.3018.13]8.77]|9.83 25.74 7.30 |17.63|8.40|7.40 11.9
SA 7.3018.20{9.10{10.3 29.13 7.30 17.93|8.33(8.20 1.6
CA 7.30(8.57(9.70{10.3 29.13 7.30 | 8.1 |8.26]9.00 -9.0
H,0, 7.30{7.95/8.30{10.8 32.41 7.30 | 8.2 |7.90(7.90 0.0
Hot water [7.30{8.2019.13[10.7 31.78 7.30 {7.93]8.10/6.73 16.9
Control  [7.30(9.47|10.2]11.5 36.52 7.30 | 8.1 [7.07/6.30 10.7

LSD 5% for: Treatment=0.57 ] 0.69
Period =054 0.50
Interaction= 1.44 1.34
V-V,
" Increase (%) = ~—ememeaan
Vi .
Whereas: V, and V are values at 15 and 0 days, respectively.
V-V,
%) Increase (%) = sewmmmemcemn
v,

Whereas: V), and V, are values at 10 and 15 days, respectively.
* Each value representing the mean of 3 replicates, each contain 3 fruits.

Table 5. Effect of infection and chemical treatments on ascorbic acid (vitamin
C) content on guava fruits

AA on uninoculated fruits, AA on inoculated fruits, after

Treatment after (days) (days)

0 | 5 |10 15 |Reduction(%) | 0 | 5 | 10 [ 15 [Reduction(%)

CaCl, |59.6”[54.3]51.6/50.3 15.6 59.6/52.0/48.3]40.1 32.8

iMgCl, | 59.6 {53.7/50.6/43.3 274 59.6]49.3|142.3|37.7 36.8

SA - 59.6 153.0{52.3149.7 16.7 ~ 159.6]53.3|145.3/39.3 34.1

CA 59.6 |151.3152.6/50.3 15.6 59.6{50.3143.3]39.5 33.8

H,O, 39.6 152.6/149.7/1433 274 59.6143.7|141.0{35.7]  40.1

Hot wates) 59.6 |51.7150.0{43.7 26.7 59.6143.3140.0/37.0 38.0

Control | 59.6 52.3]50.0{48.0 19.5 59.6147.3]31.3{30.3 49.2

L8D 5% for: Treatment=3.14 - 2.65 .
Pericd =249 ! 1.96
Interaction= 6.57 5.19
V-V,

" Increase (%) = —e-r-m—m-
Vi
Whereas: V) and V; are values at 0'and 15 days, respectively.
? Each value representing the mean of 3 replicates, determined as mg/100g fresh weight.
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guava fruits treated with CaCl, had higher AA content compared with untreated
ones. Singh et al. (2005) reported that about the half amount of vitamin C (AA)
found in skin layer, and Morton (1987) reported that AA mainly in the skin,
secondary in the film flesh, and little in the central pulp, varies from 56 to 600 mg,
that explain the cause of the level of AA more decreased (15.3-36.9%) in infected
fruits comparative to healthy ones, after 15 days of inoculation,

2-Total sugars content:

Concerning the effect of post-harvest treatment, results presented in Table (6)
demonstrated that total sugars content increased gradually in all healthy
(un-inoculated) fruits compared to control (untreated) ones with the advance in rcom
conditions storage period up to 15 days. The highest values (8.8-8.3%) were
recorded in fruits treated with SA, CA and H,0,, respectively, while the least values
(7.4%) was recorded in fruits treated with CaCl, (27.1% increase than control).
Where, the total sugars content increased, in all infected fruits, during the first five
days of storage at room conditions, then decreased (between 44.6 and 71.1%)
gradually, compared to healthy fruits, after 15 days storage period.

Table 6. Effect of infection and chemical {reatments on total sugars content on

guava fruits
TS on uninoculated TS on inoculated
Treatment fruits, after (days) firuits, after (days)
0 | 51015 [increase (%)’ 0 | 5 | 10 | 15 |Reduction(%)"
CaCl, 54160166[74] 271 54°163]44]4.1 44.6
MgCl, 5417017278 30.6 54162(32]3.0 61.5
SA 54i81183)88 38.7 54174[56]|39 55.7
CA 5418.0/85]87 38.0 5417414130 65.5
H,0, 54170;76|83 350 5417215124 711
Hotwater |54 (7.1{74 |78 30.8 5417.113.7] 3.1 60.3
Control |54]5.716.0]6.5 17.0 54160134123 04.6
LSD 5% for: Treatment = 1.45 - 142
Period =09 0.53
Interaction = 2.38 L e D
V-V,
D Increase (%)= =emeemmmerr where: V, and V, are values at 135 and 0 days, respectively.
Vi
V;~V,
2 Reduction(¥e)= ~mmm-re- e
Vi

Whereas: V, and V,are values of total sugars in uninoculated and incculated fiuits, after 15
days, respectively.

% Bach value representing the mean of 3 replicates, determined as g glucose/100 g fresh
weight.
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Similar results were recorded by Majumdar and Pathak (1989) and Amusa
et al. (2005) who found that contents of AA, total sugars and proteins declined in
infected guava fruits. Also, Ismail ef al. (2010) recorded very little infection with
Rhizopus rot when guava fruits treated with chemicals or hot water then stored
at 8°C for 15 days.

Nickhah et al. (1999), Shaaban (2006) and Ismall et al. (2010) found that pear or
guava fruits pre — or post-treated with CaCl, solution or hot water contained the
lowest values of sugar contents. Farouk et al. (2008) found that application of SA
(100 mg/M) and CHI (0.05%) on cucumber plants significantly reduced downy
mildew occurrence and severity, and increased both photosynthetic pigments and
carbohydrate content in cucumber shoots.
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