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ABSTRACT

This study was carried out in the season of 2002 and 2003 on common
guava trees grown in a private orchard at EL-Noubaria (Beheira Governorate). In this
study we reported four dates to start irrigation in orchard of guava. Control (mid
February), (1) first date (first April), (2) second date (first May), (3) third date (first
June) and (4) fourth date (first July).

These irrigation dates were chosen to obtain late crop (winter crop) without
using chemical materials or workers to remove leaves. The method we are following in
this study is not expensive compared to others. The fruits were held at 20-22 °C and
relative humidity 75 % [control - first April - first May] and the fruits of the other dates
were held at 11+2 °C and relative humidity 85-90%. The difference in room
temperature due to the time of appear crops of guava. The obtained data indicated
that irrigation time at 15t June and 1%t July significantly decreased yield, but increased
firmness, soluble solid contents, total sugars, acidity, vitamin C and phenol contents
compared with irrigation times in the control and the two others (mid February and 1%
of April and May).

Concerning fruits behavior held at room temperature, irrigated times at 1%t
June and 1%t July showed a significant decrease in fruit firmness, contents of V.C,
acidity and phenols and an increase in SSC, total sugars, pectin, loss in weight and
decay after 7 days from picking owing to the higher temperature in summer days,
fruits irrigated at early times (control, mid February and 15t April) the decay % reached
about 100 % due to summer temperature. From this study the two late dates of
irrigation (June and July) are very effective to obtain late crop of guava (winter crop).

The winter crop of guava fruits from trees irrigated at 15 June and 18t July are
good quality and its high price covered greatly the reduce in the yield.

INTRODUCTION

In Egypt, guava trees (Psidium guajava, L.) grow successfully in new
lands in desert, specially under drip irrigation system. Until now this tree do
not occupy enough places in desert. The main guava crop appears in
Egyptian local markets in summer. The crop is cheap and of low quality and
it's marketability is very short because fruits are affected by high temperature
in summer season which causes browning of colour, fast decay and short
shelf life. Some researches try to obtain late crop (winter crop) of guava by
using many ways like removing of leaves and flowers by workers or by
spraying chemical materials like ethephone, naphthalene acetic acid and
urea. All these ways are expensive and the way which is used in this
research less expensive when compared with another ways.

The objective of this study :
1. Turn the summer crop of guava to late crop to obtain fruits of good
quality and high shelf life which is suitable for marketability and export.
2. Help farmer in desert regions to obtain high prices for guava crop.
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MATERIALS AND METHODS

The present work was carried out during 2002 and 2003 seasons on
common guava to study the effect of irrigation time on harvest date quality
and marketing on guava fruits under drip irrigation in sandy soils. In this
study, trees of guava 12 years old growing in a private orchard at EL-
Noubaria (Beheria Governorate) were used. Trees were planted at 5 x 4
meters and received the cultural practices commonly adopted in that area.
The selected trees were almost uniform as possible concerning their vigor
and freedom from diseases. During two seasons, 60 trees were selected [5
treatments — 3 replicates containing 4 trees]. The trees were arranged in
randomized block design for various dates applied. In this study, we take four
dates to start irrigation : Control "mid February”, (1) First April, (2) First May,
(3) First June and (4) First July.

When the fruit reached the harvesting stage (yellow colour stage)
sample of fruits were picked and as soon as possible send to the laboratory.
A sample of 20 fruits was taken for each replicate before storage and the
following characteristics were determined at harvest :

1) Fruit weight (gm).

2) Fruit dimensions (cm) recorded by vernier caliper.

3) Fruit firmness measured by using a motorized penetro-meter fitted
with an 8 mm probe (Topping, 1981).

4) Flesh weight (gm). 5) Core weight (gm).

6) SSC % measured by hand refractometer according to
Chen and Mellenthin (1981).

7) Acidity (%) : Five ml sample of fruit juice was used to determine the
titratable acidity by the titration of 0.1 N sodium hydroxide in the
presence of phenolpthalene as an indicator according to A.O.A.C.

(1980).
8) SSC/ acid ratio.
9) Vitamin (C) : For determining of ascorbic acid (vit. C), 5 ml

samples of fruit juice were used, 5 ml of oxalic acid solution added to
each sample and titrated with 2.6 dichloro-phenol-indophenol
solution. The ascorbic acid content was expressed as milligrams
ascorbic acid per 100 ml fruit juice (A.O.A.C. 1980).

10) Total sugars were determined in fresh fruits as mg/100 ml juice
samples according to Somogyi (1952).

11) Pectin content (%) was estimated in guava fruit pulp, according to the
method of Carre and Haynes (1922).

12) The total phenols (%) in peel, pulp and core of the fruit were
determined according to the method of Swain and Hillis (1959).

Determinations of shelf life :

Guava fruits were packed in open carton boxes. Each box was
considered as a replicate containing 40 fruits. Guava fruits of the control, first
date and second dates of irrigation were held at room temperature (20-22 °C
& 75 R.H), while, guava fruits of the third and fourth dates were stored at
11+2 °C and relative humidity (85-90 %). The different in temperature in room
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ambient was due to the harvesting time of guava. Samples on carton boxes
were taken in each sample period (7 days interval) to be subjected to the
following determinations :

1) Decay percentage due to diseases (gm).

2) Fruit losses percentage (gm).

3) Total loss (decay + loss in weight) %.  4) Fruit firmness.

5) SSC %. 6) Acidity %. 7) SSC/acid ratio. 8) Vitamin (C).

9) Total sugars. 10) Pectin content % in pulp.

11) Total phenols % in peel, pulp and core.

The statistical analysis of the data was carried out according to the

methods described by Snedecor and Cochran (1973).

RESULTS AND DISCUSSION

A) Date of harvest :

Data shown in Table (1) cleared that guava fruit from the summer
crop harvest (control, first and second date of irrigation) required a short time
from flowering to harvest due to the high temperature in summer. While,
winter fruit (third and fourth date of irrigation) required long time to reach ripe
stage that is due to low degree of temperature in winter time, that agree with
the results of Mukai et al. (1992) and Mecardo et al. (1998).

Table (1) : Effect of irrigation date on full bloom and harvest date in
guava under drip irrigation in sandy soil during seasons
2002 and 2003.

Full bloom Harvest date
Treatments
2002 2003 2002 2003
Control . .
“Mid February" 12 April 25 April 25 July 28 July

First "April" 5 May 9 May 22 August 28 August

P " 23 26
First "May 18 June 20 June September September
First "June” 10 August 16 August 26 January 24 January
First "July" 2 September | 9 September | 10 February | 15 February

B) Yield and fruit quality :

Data in Table (2) indicated that yield significantly decreased in
treatments (third and fourth date of irrigation) compared with control and
other irrigation dates. It is obvious from Table (2) that the price of late guava
winter crop (treatments of third and fourth dates of irrigation) is very high. The
feddan gives high price compared with control and other treatments. Data in
Table (3) show clearly that significant different was observed between the
fruit weight, flesh weight, core weight and fruit diameter. Data in the same
Table showed unsignificancy in fruit length as the mean of fruit length
ranged between (8.1-8.4 cm).
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Table (2) : Effect of irrigation date on yield and total price/feddan of
guava during seasons 2002 and 2003.

Yield/tree Total yield "kg" Price/kg Total price/feddan
Treatments (kg feddan"200 tree" P.T. Egyptian pound
2002 2003 2002 2003 2002 2003 2002 2003
Control"Mid |\ 215 | 710 | 14200 | 14200 | 45 40 6390 | 5680
February
First "April" 65.0 62.0 13000 | 13200 45 50 5850 6600
First "May" 60.0 61.0 12000 | 12200 55 60 6600 7320
First "June" 40.0 42.0 8000 8400 130 130 10400 10920
First "July" 35.0 36.0 7000 7200 175 160 12250 11520
L.S.Dat5% 1.528 1.532 | 30550 | 311.36 | 4.183 | 3.910 | 329.493 | 314.405

It is clear from Tables (4 and 5) that the third and fourth dates of
irrigation gave significant increase in fruit firmness, soluble solids content
(SSC %), total sugars, acidity and vitamin (C) in comparison with the control,
first and second dates of irrigation in two seasons. The obtained results are in
harmony with those reported by Mecardo et al. (1998) and Bariana and
Dhaliwal (2002).

The obtained data in Table (6) indicated that pectin in fruit pulp
[water soluble pectin (WSP)] at harvest significantly increased in control, first
April and May of irrigation in comparison with first June and July of irrigation,
that is may be due to the fast ripening of fruits and effect of high temperature
during harvesting time.

Data in the same Table (6) indicated that, the total phenols in fruit
peel, pulp and core significantly increased in the treatments of late dates of
irrigation compared with control and other treatments in the two seasons of
study. These results are in line with those reported by Hussein et al. (1998).
Fruit quality at room temperature :

C) Fruit firmness (Ib/in?):

Data in the Table (4) indicated that in treatments of third and fourth
dates of irrigation significant decrease in fruit firmness and hardness declined
with the progress of storage times was occurred. That may be due to the
degradation of insoluble protopectin to simple soluble pectins, which
increased with the progress of fruit shelf life. These results are in harmony
with those obtained by Rofael (1985) and Chen and Zhang (2001).

Soluble solids content (SSC %) and total sugars % :

It was noticed in Table (4) a gradual increase in SSC % and total
sugars with the progress of shelf life period, which may be due to the
degradation of starch to simple soluble compound like sugars with the
enzyme activities in guava fruit a-amylase as a major component of SSC %
and total sugars % in fruit. These results agree with those obtained by Rofael
(1985) and Augustin and Osman (1988).

Total acidity :

Data in Table (5) show clearly that acid values gradually decreased
as the shelf life period advanced. These results agree with those obtained by
Bhullar and Farmahan (1980).
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SSClacid ratio :

The data in Table (5) show that SSC/acid ratio was almost similar to
that found with soluble solids content.
Vitamin "C" :

Concerning changes in vitamin "C" during shelf life data in Table (5)
show gradual decrease in vitamin "C" with the progress of shelf life period.
The loss of ascorbic acid content "V.C" was attributed to the rapid conversion
of L-ascorbic acid into dihydro-ascorbic acid in the presence of L-ascorbic
acid oxidase. These results agree with those obtained by Rofael, (1985).
Pectin content % in fruit pulp :

The result in Table (6) also reveal the effect of the two late irrigation
dates on water soluble pectin content (wsp) which gradually increased in
fruits with the progress of shelf life time, which is due to the progress of the
fruit ripening during shelf life. Chandra et al. (1996) working on guava cv.
Allahabad safeda fruits packed in paper boxes and stored at 12+3 °C for 16
days. After 8 days the high value of water soluble pectin (wsp) 1.04 % is
agree with the obtained data.

Total phenols % :

Data presented in Table (6) clarify a general decrease in total
phenols of fruit peel, pulp and core with the advance of the shelf life period.
These results agree with those found by Rofael, (1985).

Total loss % (loss in weight and decay) :

Data in Table (7) concerning the effect of the two late irrigation dates
on the total loss percent (weight loss + decay) of guava under room
conditions for 14 days at 11+2 °C. Brown (1983) storage fruits of guava at 10
degrees extended post harvest life by about 2 weeks. Adel A. Kader (2006)
recommended the optimum temperature 8-10 °C for mature partially—ripe
guavas (storage potential = 2-3 weeks) and optimum relative humidity (90-
95%). It is clear that loss percent due to decaying organisms was the chief
factor caused the highest total loss % in guava fruits irrigated at first June and
July (winter crop). Since, after 14 days of shelf life period the loss due to
decay amounted (22.8 & 23.9 %) and (24.5 & 26.3 %) for fruits irrigated at
first June and July respectively in the two seasons of this study.

The same Table show that loss due decay after 7 days in fruits of late
dates of irrigation were zero percentage (0.0 %). Loss in weight was the main
factor causing the highest loss % of fruits irrigated at first June and July
during 7 days of shelf life in the two seasons. Since, decay percent was (0.0
%) for the same two treatments during the same time (7 days).

I) Fruit weight loss % :

Data in Table (7) show that fruit gradually increased in loss weight
with the progress of shelf life period. The weight loss is a result of water loss
from fruit tissue and partially of the respiration process. Data in the same
Table show that fruit from the winter season crop (two late irrigation dates)
gave the lowest physiological loss in weight. This result agree with those
reported by Sidiqui et al. (1991).
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II) Fruit decay % :

The result in Table (7) indicate that the loss due to decay significantly
increased in control and early dates of irrigation after 7 days, since, the value
reached (100 %). The two late dates of irrigation gave values of (0%). The
fruits in control and early dates of irrigation are held at room conditions of 20-
22 °C due to the time of appear crops of guava. High temperature caused
rapid browning of fruits and granulation became serious and the commercial
quality of the fruits fastly declined. These results go in line with those reported
by Chen et al. (2001).

To succeed in applying this discipline of irrigation in farms we should
follow some steps :

1) Farms should be surrounded by (Casuarina equisefolia L.) because
fruiting is coming late and the trees are expose to heavy winter wind
which causes fruit drop.

2) Trees must be at least 6-7 years old because small trees are greatly
affected by sun heat, heat in sand soil and water stress in soil specially
in time which we prevent water causes cracks in trunk leading to trees
dying.

3) Water table found in desert are at least at 5 meters depth.

4) Painting trunk of trees by dereton and lime to reduce effect of sun and
soil heat.

5) During period of stopping irrigation we must be sure that valve of water
are closed tightly to prevent any drip of water that passes to the trees.

6) Pruning trees directly before starting irrigation in farms.

7) Following high balanced program in feeding trees by using manure,
micro, and macro elements to push trees to fast growing, flowering and
fruiting in the remain period of the season.

8) Farmer must increase the number of irrigation hours above the
recommended rate in normal orchards of guava to obtain good
vegetative growth.
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Table (3) : Effect of irrigation date on fruit, flesh and core weight, fruit Length and diameter in guava under
drip irrigation in sandy soil during seasons 2002 and 2003.
Fruit weight "gm" Flesh weight "gm" Core weight "gm" Fruit length "cm" Fruit diameter "cm"

Treatments = 50512003 [ Mean | 2002 | 2003 | Mean | 2002 | 2003 | Mean | 2002 | 2003 | Mean | 2002 | 2003 | Mean
nggrﬂ'ar)'\//.'.'d 152.0 | 155.0 | 1535 | 120.2 | 121.4 | 1208 | 31.8 | 336 | 327 | 82 | 83 | 825 | 52 | 54 | 5.3

First April 156.0 | 153.0 | 154.5 | 122.3 | 120.3 | 121.3| 33.7 | 32.7 | 33.2 8.5 8.3 8.4 54 5.3 5.35
First May 149.0 | 150.0 | 149.5 | 116.5] 118.2 |[117.35| 32,5 | 31.8 | 32.15| 8.2 8.0 8.1 5.0 5.0 5.0
First June | 150.0 | 152.0 | 151.0 | 130.4 | 133.5 [131.95| 24.2 | 26.6 | 25.4 8.2 8.3 8.25 5.2 5.0 5.1
First July 155.0 | 150.0 | 152.5 | 128.8 | 126.7 |127.75| 26.2 | 23.3 | 24.75| 8.4 8.3 8.35 5.3 5.5 54
LSDat5% | 5029 |4.682| --- [4.193|3987| -- |0.900|0.867 | -- N.S N.S -- 10173]0.159 | ---

Table (4) : Effect of irrigation date on firmness, SSC % and total sugars % in guava fruits under drip irrigation in
sandy soil during seasons 2002 and 2003.

Firmness (Ib/In?) SSC (%) Total sugars (%)
Period in days Period in days Period in days
Treatments | At harvest 7 7 At harvest 7 1 At harvest 7 12
2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003
Control
Mid February 6.3 6.2 | - | - | e | e 8.7 86 | - | | | - 55 | 569 | - | - - -
First April 7.85 7.8 | === | =oem | e | e 8.7 86 | -——- | - [ | -——- 5.9 5.5 === - - ==
First May 7.8 7.7 | === | = | e | e 8.9 88 | ——- | - | - | - 585 | 580 | --— - --- ——=
First June | 10.5 | 10.6 | 8.95 | 8.9 7.7 7.7 9.8 95 | 105 ] 10.2 | 11.2 | 11.0 | 6.66 | 6.60 | 6.90 | 6.80 | 7.35 | 7.30
First July 10.6 | 10.6 8.9 8.8 7.8 7.5 9.7 9.7 105 | 105 | 114 | 11.3 | 6.40 | 6.55 | 6.70 | 6.72 | 7.28 7.20
L.S.Dat 5% 0.304|0.321|0.258 | 0.224 | 0.224 | 0.192 |0.293|0.308 |0.304 | 0.261|0.326 | 0.282 | 0.197 |0.209| 1.98 |0.171|0.212| 0.183
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Table (5) : Effect of irrigation date on acidity, SSC/acid ratio and vitamin (C) in guava fruits at harvest and during

shelf life.
Acidity (%) SSCl/acid ratio Vitamin (C) mg/100 ml juice
Period in days Period in days Period in days
Treatments | At harvest 7 12 At harvest 7 12 At harvest 7 12

2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003

Control

Mid 0.40 | 0.40 | === | === | === | - 21.5 |21.75| —-- | === | === | - 110.9 |115.5] —----- | === | === | ==—--
February
First April | 0.44 | 0.42 | -===—= | === | ===== | =====- 19.32[20.71| ====== | ====m= | =mmmm | =meee- 112.3 |116.8] ~-—=—= | === | ==m=mm | ==mmm-
First May | 0.45] 0.45 | === | === | === | - 19.55[19.77| - | === | === | - 115.9 |118.3| - | === | === | ==—--

First June | 0.48 | 0.49 | 0.44 | 0.43 | 0.40 | 0.39 |19.79| 20.0 |23.18|24.42| 27.5 |28.72| 210.6 |214.3|183.5/180.5/150.6|143.6
FirstJuly | 0.49 | 0.47 | 0.43 | 0.43 | 0.40 | 0.40 |19.80|20.64| 25.0 [24.42|28.25|28.50| 212.4 |217.5|170.0]172.2|149.8|146.7

"'S'Ejoat‘:’ 0.016/0.014|0.011]0.012|0.010| 0.012 [0.657[0.628|0.609|0.704|0.802| 723 | 6.134 |6.111|4.467|5.137|3.494|4.182
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Table (6) : Effect of irrigation date on pectin in fruit pulp (%), total phenols in fruit peel pulp and core % in guava
at harvest and during shelf life.

Pectin in fruit pulp(%)

Total phenols in fruit peel (%)

Period in days

Period in days

Treatments At harvest 12 At harvest 7 12
2002 2003 2002 2003 2002 2003 2002 | 2003 | 2002 | 2003 | 2002 | 2003
Control

Mid February 1.03 102 | - | 1.32 128 | - | - - ----
First April 1.03 1.03 - i e — 1.30 1.30 - - ---- —
First May 1.02 1.03 - - - - 1.33 1.30 - - - -
First June 1.01 1.01 1.14 1.12 1.34 1.35 1.45 1.42 1.25 1.20 - -
First July 1.00 1.00 1.13 1.14 1.33 1.37 1.47 144 1.24 1.22 - -

L.S.Dat5% 0.033 | 0.031 | 0.029 0.033 0.034 0.039 | 0.047 | 0.043 | 0.031 | 0.035 - -

Total phenols in fruit pulp (%) Total phenols in fruit core(%)
Treatments At harvest Period in days At harvest Period in days
14 7 14
2002 2003 2002 2003 2002 2003 2002 2003 2002 | 2003 | 2002 | 2003
Control

Mid February 0.55 054 | - | - | - | - 0.42 0.41 ---- ---- ---- ----
First April 0.55 0.55 -—-- ---- -—-- 0.42 0.42 - ---- -
First May 0.62 0.63 — | — | 0.40 0.39 -— e e -
First June 0.67 0.66 0.53 0.52 - -—- 0.53 0.51 0.39 0.40 e e
First July 0.67 0.67 0.50 0.53 --- -—-- 0.55 0.56 0.43 0.44 ---- ----

LS.Dat5% 0.021 | 0.020 | 0.013 | 0.015 - - 0.017 | 0.015 | 0.010 | 0.012 - -
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Table (7) : Effect of irrigation date on loss in weight %, decay % and total loss % in guava fruits during shelf life.
Loss in weight (%) Decay (%) Total loss (%)
Period in days Period in days Period in days
O-time 7 14 O-time 7 14 O-time 7 14
Treatments 2002 | 2003 | 2002 | 2003 2002 [ 2003 | 2002 | 2003 2002 | 2003 | 2002 | 2003
Control
_ - | 100 | 100 | 100 | 100
Mid February
First April — | 100 | 100 | 100 | 100
First May — | 100 | 100 | 100 | 100
First June --- 8.20 | 7.70 |18.80|17.20 - --- --- 22.8 | 245 8.2 7.7 41.6 | 41.7
First July - 8.60 8.0 |18.10|18.40 --- - - 23.9 | 26.3 8.6 0.8 42.0 | 447
L.S.Dat5% - 0.212 | 0.226 | 0.466 | 0.509 --- - --- 10.590|0.073 1.359 | 1.839 | 1.977 | 1.986




