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			Abstract | The research study entitled“Postharvest life of guava (PsidiumguajavaL.) varieties as affected by storage intervals at room temperature” was conducted at post harvest laboratory, Department of Horticulture, The University of Agriculture Peshawar, during the year 2015. The research work was conducted in Complete Randomized Design (CRD) with three replications and two factors i.e. guava varieties (Safeda and Karela) and storage intervals (0, 3, 6, and 9 days). The data was recorded onfirmness (kg/cm2), weight loss (%), moisture contents (%), taste, decay fruits (%) and total soluble solids (TSS). The experimental result showed that both the varieties were significantly influenced the fruit decay (%), TSS (%), taste and moisture content (%), while firmness (kg/cm2) and weight loss (%) was found non-significant. Also storage interval signiﬁcantly affected all the parameters. Interactive affect of varieties and storage intervals significantly affected all the parameters except firmness (kg/cm2), taste and weight loss (%). The fruits of safeda variety lowest fruit decay (5.82%), more TSS (11.530Brix), taste (5.17) and moisture content (42.68%), while fruit store for zero days no fruit decay (%), weight loss (%), less firmness(1.43 kg/cm2) and more moisture content (44.24%), however on 9 days storage more TSS (15.130Brix) and taste (6) was observed. The fruit store for 9 days and safeda variety perform better on all the parameter, so recommended for postharvest life extension of guava fruits under uniform room temperature 210C.
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			Introduction

			 

			Guava (Psidiumguajava L.) is an important subtropical fruit grown widely in tropical and subtropical regions of the world. Major guava producing countries are Pakistan,South Africa, India, Brazil, Egypt, Mexico, Venezuela and Columbia. In Pakistan, it is grown on an area of 62.3 thousand hectares and getting yield of 512.3 thousand tons of fruits (Hassan et al., 2012). On the basis of area under cultivation, it ranks fifth after citrus, mango, banana and apple in Pakistan. It is a highly valuable fruit with a rich source of vitamin C (Pal et al., 2004). It contains the group of major antioxidants like polyphenols and carotenoids, which are responsible for its high nutritional value (Hassimottoet al., 2005). Guava fruit has high demand but severe fruit fly infestation during summer by AnastrephastriataSchiner and Bactrocerazonata Saunders badly reduces the marketable yield, and leads to economic losses to the growers.Larvae of the fruit fly causes the main damage by feeding inside the fruits during their growth and development, and reduce the quality, yield and postharvest life of the fruits (Stonehouse et al., 2005). 

			 

			At harvesting stage there are high respiration rate and ripening of the varieties of the guava fruits that leads to perishable during storage interval. However, it is important to reduce the postharvest losses of guava fruits after harvesting. Fresh and quality fruits availability to the consumer during the whole year, and increase their market value, development of postharvest technologies related to quality maintenance and life extension of guava varieties (Zhong et al., 2006; Chien et al., 2007). Guava fruit is highly susceptible to chilling injury and mechanical damage.During storage and transportation soft rot of guava fruits caused by Rhizopusstolonifer (Adisa, 1985). Removing of field heat and store at room temperature reduce the decay of fruits. Proper covering, postharvest treatment with chemical and hot water, long term refrigeration for improving fruits resistance to chilling injury and diseases (Rodov et al., 1995). Postharvest applications with calcium chloride during ripening stage have been used to delay aging or ripening, efficiently reducing postharvest decay and controlling many diseases in fruits and vegetables (El-Gamal et al., 2007). Essential oil extracted from lemon grass (CymbopogoncitreatusDC.) and olive oil has antifungal activity against several plant pathogens (Raweewon, 2008). In Pakistan 20-40% of fruits losses of fruits occurs are due to improper management of postharvest operation and lack of advance techniques. For this reason the present study was designed to find out the best storage time and variety for prolonging the postharvest life of guava fruits.

			 

			Materials and Methods

			 

			Guava varieties (safeda and karela) were obtained from Harichand guava orchid. After harvesting in the morning, the fruits were immediately brought to laboratory, Department of Horticulture, The University of Agriculture Peshawar, and store post harvest under 21oCover night. Guava fruits of the uniform color, shape, size disease and defect free were selected from both varieties for the experiment. 

			Experimental design

			The experiment was laid in completely randomize Design (CRD) with two factors i.e. varieties (safeda and karela) and days to interval (0, 3, 6 and 9 days), and repeated three time. Total number of experimental units was 24 and each experimental unit having 50 fruits. Data recorded on 5 fruits randomly selected from experimental unit for comparison after 3nd day of testing both the varieties. It was tested four times in the experiment. Data were recorded on taste, firmness (kg/cm2), weight loss percent, moisture contents percent, decay fruits percent and total soluble solids (TSS). not clear revise it.

			 

			The following parameters were studied in this experiment.

			 

			Fruit decay (%)

			The number of decayed fruits due to fungus or any micro-organisms infection was recorded at days 0, 3, 6 sand 9, which were compared with a day 0, and calculated as a percentage of the total number of fruits using the following equation:

				[image: Image95732167.PNG]

			 

			Total Soluble Solids (0Brix)

			Total soluble solids (TSS0Brix) were determined at a room temperature of 21°C, with a hand refractometer using 2 to 3 drops of juice obtained by squeezing the fruits (AOAC, 1994).

			 

			Fruit firmness (Kg cm-2)

			Firmness was determined using Penetrometer (Effigies, FT-011). Fruit surface was peeled with the help of blade, set the Penetrometer on zero error, then pushing the Penetrometer hanger on the peeled surface, and note the reading in unit kg cm-2. After each three days interval, five fruits were randomly selected from each lot and their firmness was determined by pressing the knob of the Penetrometer into the fruit. The average of these five was the firmness of the whole lot.

			 

			Weight loss determination (%)

			The weight loss during storage was determinedby the weight differences at days 0, 3, 6 and 9, which were then compared with day 0, and expressed in percentage (fresh weight basis). Fruit was weighted using a weighing scale. Fruits weight was recorded, then the percentage of weight loss were calculated according to the following equation: 
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			Wi: Fruit weight at initial period; Ws: Fruit weight at sampling period

			 

			Taste

			Organolaptic test of the fruit was done to identify their taste on five fruits, so the three judges give the marks from (1-10) and it was on this manner that poor taste having marks from 1-2, fair have 3-4, good have 4-6, very good have 6-8 and excellent have 8-10 marks. 

			 

			Moisture content (%)

			moist sample was weighed immediately and record as “wet weight of sample” Dry the weight sample again to a constant weight, at a temperature not exceeding 90°C using the suitable drying equipment.  Allow the sample to cool. And weight to know again, and recorded as the “dry weight of sample”. The moisture content of the five randomly selected samples was calculated using the following equation: 
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			M.C (%): Percentage of moisture in the sample; A: Weight of wet sample (gram); B: weight of dry sample (gram).

			 

			Statistical analysis 

			The data recorded on different parameter were analyzed by using the statistical computer software, MSTATC (Michigan state university, USA).  Analysis of variance (ANOVA) and LSD test were performed to find out the difference between treatments and interaction. The mean values for difference were compared by using least Significant Difference Test (Steel et al., 1997).

			 

			Results and Discussion

			 

			Fruits decay (%)

			Data regarding fruit decay (%) were significantly affected by varieties and storage intervals (Table 1), and also interaction was found significant.In variety Karela highest fruits decay (7.92 %) was found as compare to fruits decay (5.82%) in safedavariety.Maximum decay of fruits (12.03 %) were noted a t 9 days storage duration, while lowest fruits decay (6.67 %) were obtained on 3 days of storage interval. Karela variety and storage duration on 9 days had maximum fruits decay as compare to remaining storage condition and safeda variety (Figure 1). During the storage duration fruits decay reduces in initial days of fresh commodities and having all the physiological attributes are more in the fruits.Antifungal appearance (Hernandez et al., 2007) and antimicrobial activities higher when the respiration is higher and loss of sugar (Gil et al., 2004). Disruption and death of the microbial cells decay of fruits faster (Helanderet al., 2001). Abbasiet al. (2009) found that, chinitin contents of cell wall reduce loss of fruits from fungal infection.Similar studied were observed by Wang et al. (2007) and Zhu et al. (2008) that pathogenic microorganisms were restricted when mango fruits were coated with Chitosan.The storage life of guava fruits might be increased if the fruits are higher in calcium concentration in the plants storage life increase after removing from plants and store for later use. 
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			Figure 1: Fruits decay (%) of guava varieties as affected by Storage interval. 

			 

			TSS (0Brix)

			Varieties of guava fruit significantly affected total soluble solid (0Brix) at different storage intervals (Table 1), interaction (Varieties x Storage interval) was also found significant (Figure 2). Total soluble solid (11.540Brix) in highest concentration were calculated in safeda variety and lowest concentration (10.50Brix) in Karela variety, while storage duration maximum amount of TSS (15.140Brix) was found that store for 9 days and lesser amount (8.500Brix) observed which stored first days. Interaction of varieties and storage duration showed that variety safeda had maximum fruit TSS (0Brix) when stored for 9 days. Nature of TSS during the ripening of climacteric fruits increase significantly, mainly from the conversion of starch into

			Table 1: Storage condition and guava varieties affected fruits decay (%), TSS (0Brix), weight loss (%), taste (%) and moisture content (%). 

			 

			
				
					
					
					
					
					
					
					
				
				
					
							Parameters
					

					
							Varieties
							Fruits decay (%)
							
							TSS (0Brix)

						
							
							Firmness (Kg cm-2)

						
							Weight loss (%)
							Taste
							Moisture content (%)
					

					
							
							Safeda

						
							
							5.82 b

						
							
							11.53 a

						
							
							3.58 a

						
							
							16.44 a

						
							
							5.17 a

						
							
							42.68 a

						
					

					
							
							Karela

						
							
							7.92 a

						
							
							10.49 b

						
							
							3.36 a

						
							
							16.54 a

						
							
							4.08 b

						
							
							28.52 b

						
					

					
							
							LSD

						
							
							0.44

						
							
							0.44

						
							
							ns

						
							
							ns

						
							
							0.62

						
							
							0.69

						
					

					
							Storage interval (Days)
							 
							 
							 
							 
					

					
							
							0

						
							
							0 d

						
							
							8.49 c

						
							
							1.43 d

						
							
							0 d

						
							
							3.50 c

						
							
							44.24 a

						
					

					
							
							3

						
							
							6.67 c

						
							
							9.00 c

						
							
							2.72 c

						
							
							14.07 c

						
							
							3.93 c

						
							
							37.50 b

						
					

					
							
							6

						
							
							8.78 b

						
							
							11.44 b

						
							
							4.33 b

						
							
							21.30 b

						
							
							5.08 b

						
							
							31.11 c

						
					

					
							
							9

						
							
							12.03 a

						
							
							15.13 a

						
							
							5.40 a

						
							
							30.60 a

						
							
							6.00 a

						
							
							29.56 d

						
					

					
							
							LSD

						
							
							0.62

						
							
							0.87

						
							
							0.5

						
							
							1.65

						
							
							0.88

						
							
							0.98

						
					

					
							Interaction
							 
							 
							 
							 
							 
					

					
							
							LSD

						
							
							0.88

						
							
							0.88

						
							
							ns

						
							
							ns

						
							
							ns

						
							
							1.39

						
					

				
			

			

			Means followed by similar letters are statistically non-significant / similar at 5% level of significance. ANOVA tables are given on page 161.
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			Figure 2: Storage intervals of guava varieties affected total soluble solid

			 

			simple sugars such as glucose, fructose and sucrose that causing in the flavor (Chitarra, 2005). It might be in later stages of storage increase in ethylene synthesis due to respiration total soluble solid increased. Cultivar of guava Pedro Sato no variation in the levels of TSS during the ripening, but the ethylene level increased starting from 6 days of ripening and leads to increase in TSS because guava is not a climacteric fruit. 

			 

			Firmness (Kg/cm2) 

			Data pertaining firmness significantly affected by storage intervals, while varieties and interaction was found non-significant (Table 1). Safedavariety contains highest firmness (3.58kg/cm2) as the firmness (3.36kg/cm2) in variety karela. Maximum fruit firmness were calculated when the fruits are harvested time (5.40kg/cm2),while the lesser fruits firmness (1.43kg/cm2) were obtained when the fruits are store for 9 days. Softening of the fruits, loss of color, physiological changes, ethylene production and ripening process the fruits cause firmness (Oliveiraet al., 2006). Degree of methylation varied firmness from green and rife fruits mainly due to protein polymers (Fertonani, 2006), calcium which maintain adjacent chains bonded among themselves, alsoglycoside chains interconnected among themselves by phenolic compounds (Taiz, 2004). Hydrolytic enzyme activation due to ripening increase firmness that promote intense solubilization of pectin present in the cell wall, mainly pectin methyl esterase (PME) and polygalacuronases (PG). High esterase activities in the cell wall of guava kernel suggest that rapid decrease in firmness (Jain et al., 2001). It might be due to in the initial stages firmness more and ripening increase with decrease the firmness of guava fruit if storage time increased.

			 

			Weight Loss (%)

			Guava fruits store for different days were significantly affected weight loss (%), while varieties and interaction has non-significant affect on weight loss percentage of guava fruits at room temperature (Table 1). There were no difference among variety safeda weight loss (16.54%) and karela variety (16.44%) weight loss. Weight loss (30.60%) rapidly if the fruit of guava store for 9 days while at first day of storage the no weight loss were obtained.Loss of water from the surface of fruits, cell wall degradation, rapid respiration and ethylene concentration results to weight loss of fruits (Zhu et al., 2008). Storage of guava fruits period increase with increased in Cumulative Physiological Loss in Weight (CPLW).It might be due to increase in ethylene, respiration and loss of moisture from the surface of fruits cause significant loss in fruit weight of guava.

			Taste

			Data recorded on taste were significantly affected by both varieties and storage of fruits time, and interaction among these found non-significant (Table 1). Taste of variety safeda (5.17%) was found more than variety karela (4.08%). The fruits are stored for 9 days result more taster (6%) as compare to fruits store harvesting stage (3.50%). Maturity cause increase in sugar and decrease in acidity the taste of fruits better as compare to time of harvesting (Bhattacharya, 2004).Taste retain higher with acid concentration (Ulrich, 1970). Malic acid, citric and quinic acid have a significant effect on taste and flavor of the fruits.Ripening consumed these organic acid and sugars efficiently enhance the taste and flavor. Ramana et al. (1979) reported that, during the storage change in acidity is due to increase in metabolic activities of living tissues. Organolaptic characteristics maintaining by the physiochemical properties of the treatments retained. 

			 

			Moisture content (%)

			Data on moisture content were significantly affected by varieties of guava and storage intervals, also interaction among these treatments were found significant (Table 1). Moisture content was found higher in variety safeda (42.68%) while variety karela contain less amount of moisture (28.52%), and fruits store for 9 days moisture concentration were decreased (44.24%) while increased moisture in the initial stage of storage (29.52%). Variety safeda and their interaction with fruits store in zero days less moisture were calculated (Figuer 3). Weight loss decrease regularly having direct affect on moisture content. Increase in weight loss, reduced metabolic activity and moisture loss from skin of the fruits (Alves et al., 2004). Moisture levels totally depend on storage temperature and water pressure gradient between the fruit tissue and the surrounding atmosphere (Munoz et al., 2008).
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			Figure 3: Guava varieties and storage interval affected moisture content.

			The experimental result showed that both the varieties were significantly influenced the fruit decay (%), TSS (%), taste and moisture content (%), while firmness (kg/cm2) and weight loss (%) was found non-significant. Also storage interval signiﬁcantly affected all the parameters. Interactive affect of varieties and storage intervals significantly affected all the parameters except firmness (kg/cm2), taste and weight loss (%). Recommendation of safeda variety and fruits store for 9 days for postharvest life extension.
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			Table 1a: ANOVA for decay fruits (%) as affected by different storage intervals and varieties of guava fruit.

			 

			
				
					
					
					
					
					
					
				
				
					
							SOV
							DF
							SS
							MS
							F-cal
							Prob.
					

					
							
							Rep

						
							
							2

						
							
							1.44

						
							
							0.72

						
							
							 

						
							
							 

						
					

					
							
							SI

						
							
							3

						
							
							465.537

						
							
							155.179

						
							
							603.30

						
							
							0.001

						
					

					
							
							Varieties

						
							
							1

						
							
							26.586

						
							
							26.586

						
							
							103.36

						
							
							0.002

						
					

					
							
							SI x V

						
							
							3

						
							
							78.414

						
							
							26.138

						
							
							101.62

						
							
							0.001

						
					

					
							
							Error

						
							
							14

						
							
							3.601

						
							
							0.257

						
							
							 

						
							
							 

						
					

					
							
							Total

						
							
							23

						
							
							575.578

						
							
							 

						
							
							 

						
							
							 

						
					

				
			

			

			C.V 7.38

			 

			Table 1b: ANOVA for TSS (0Brix) as affected by different storage intervals and varieties of guava fruit.

			 

			
				
					
					
					
					
					
					
				
				
					
							SOV
							DF
							SS
							MS
							F-cal
							Prob.
					

					
							
							Rep

						
							
							2

						
							
							1.015

						
							
							0.507

						
							
							 

						
							
							 

						
					

					
							
							SI

						
							
							3

						
							
							165.424

						
							
							551.141

						
							
							111

						
							
							0.020

						
					

					
							
							Varieties

						
							
							1

						
							
							6.5

						
							
							6.5

						
							
							13.08

						
							
							0.002

						
					

					
							
							SI x V

						
							
							3

						
							
							7.841

						
							
							2.6136

						
							
							5.26

						
							
							0.012

						
					

					
							
							Error

						
							
							14

						
							
							6.955

						
							
							0.4968

						
							
							 

						
							
							 

						
					

					
							
							Total

						
							
							23

						
							
							187.734

						
							
							 

						
							
							 

						
							
							 

						
					

				
			

			

			CV 6.40

			 

			Table 1c: ANOVA for firmness as affected by different storage intervals and varieties of guava fruit.

			 

			
				
					
					
					
					
					
					
				
				
					
							SOV
							DF
							SS
							MS
							F-cal
							Prob.
					

					
							
							Rep

						
							
							2

						
							
							0.336

						
							
							0.1682

						
							
							 

						
							
							 

						
					

					
							
							SI

						
							
							3

						
							
							55.0876

						
							
							18.3625

						
							
							116.62

						
							
							0.001

						
					

					
							
							Varieties

						
							
							1

						
							
							0.2774

						
							
							0.2774

						
							
							1.76

						
							
							0.205

						
					

					
							
							SI x V

						
							
							3

						
							
							0.2583

						
							
							0.0861

						
							
							0.55

						
							
							0.658

						
					

					
							
							Error

						
							
							14

						
							
							2.2045

						
							
							0.1575

						
							
							 

						
							
							 

						
					

					
							
							Total

						
							
							23

						
							
							58.1641

						
							
							 

						
							
							 

						
							
							 

						
					

				
			

			

			CV 11.42

			Table 1d: ANOVA for weight loss as affected by different storage intervals and varieties of guava fruit.

			 

			
				
					
					
					
					
					
					
				
				
					
							SOV
							DF
							SS
							MS
							F-cal
							Prob.
					

					
							
							Rep

						
							
							2

						
							
							0.43

						
							
							0.21

						
							
							 

						
							
							 

						
					

					
							
							SI

						
							
							3

						
							
							3000.41

						
							
							1000.14

						
							
							559.35

						
							
							0.022

						
					

					
							
							Varieties

						
							
							1

						
							
							0.06

						
							
							0.06

						
							
							0.03

						
							
							0.855

						
					

					
							
							SI x V

						
							
							3

						
							
							8.92

						
							
							2.97

						
							
							1.66

						
							
							0.220

						
					

					
							
							Error

						
							
							14

						
							
							25.03

						
							
							1.79

						
							
							 

						
							
							 

						
					

					
							
							Total

						
							
							23

						
							
							3034.85

						
							
							 

						
							
							 

						
							
							 

						
					

				
			

			

			CV 8.11

			 

			Table 1e: ANOVA for Taste as affected by different storage intervals and varieties of guava fruit.

			 

			
				
					
					
					
					
					
					
				
				
					
							SOV
							DF
							SS
							MS
							F-cal
							Prob.
					

					
							
							Rep

						
							
							2

						
							
							0.600

						
							
							0.300

						
							
							 

						
							
							 

						
					

					
							
							SI

						
							
							3

						
							
							23.067

						
							
							7.689

						
							
							15.22

						
							
							0.000

						
					

					
							
							Varieties

						
							
							1

						
							
							7.150

						
							
							7.150

						
							
							14.15

						
							
							0.002

						
					

					
							
							SI x V

						
							
							3

						
							
							2.217

						
							
							0.739

						
							
							1.46

						
							
							0.267

						
					

					
							
							Error

						
							
							14

						
							
							7.072

						
							
							0.505

						
							
							 

						
							
							 

						
					

					
							
							Total

						
							
							23

						
							
							40.109

						
							
							 

						
							
							 

						
							
							 

						
					

				
			

			

			CV 15.35

			 

			Table 1f: ANOVA for as affected by different storage intervals and varieties of guava fruit.
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							DF
							SS
							MS
							F-cal
							Prob.
					

					
							
							Rep

						
							
							2

						
							
							7.93

						
							
							3.96

						
							
							 

						
							
							 

						
					

					
							
							SI

						
							
							3

						
							
							1203.37

						
							
							1203.37

						
							
							1907.92

						
							
							0.010

						
					

					
							
							Varieties

						
							
							1

						
							
							809.14

						
							
							269.71

						
							
							427.63

						
							
							0.003

						
					

					
							
							SI x V

						
							
							3

						
							
							355.32

						
							
							118.44

						
							
							187.78

						
							
							0.030

						
					

					
							
							Error

						
							
							14

						
							
							8.83

						
							
							0.63

						
							
							 

						
							
							 

						
					

					
							
							Total

						
							
							23

						
							
							2384.59

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							CV 2.23
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Postharvest Life of Guava (Psidiumguajaval..) Varieties as Affected by
Storage Intervals at Room Temperature

Said Rawan', Farzana bibi', Nadeem Khan", Abdul Mateen Khattak', Zahir shah?, Asif Iqbal’>, Madeeha
Alamzeb?, Saeed Ul Haq', Abid Kamal®, Fawad Ali Shah?, Ahmad Naeem'and Wajid Ali?

'Horticulture Department, The University of Agriculture, Peshawar, Khyber Pakhtunkhwa, Pakistan;>Agronomy Department,
The University of Agriculture, Peshawar, Khyber Pakhtunkhwa, Pakistan; *SES Department, The University of Agriculture,
Peshawar, Khyber Pakhtunkhwa, Pakistan.

Abstract | The research study entitled“Postharvest life of guava (Psidiumguajaval..) varieties as affected by
storage intervals at room temperature” was conducted at post harvest laboratory, Department of Horticulture,
'The University of Agriculture Peshawar, during the year 2015. The research work was conducted in Complete
Randomized Design (CRD) with three replications and two factors i.e. guava varieties (Safeda and Karela)
and storage intervals (0, 3, 6,and 9 days). The data was recorded onfirmness (kg/cm?), weight loss (%), mois-
ture contents (%), taste, decay fruits (%) and total soluble solids (T'SS). The experimental result showed that
both the varieties were significantly influenced the fruit decay (%), TSS (%), taste and moisture content (%),
while firmness (kg/cm?) and weight loss (%) was found non-significant. Also storage interval significantly
affected all the parameters. Interactive affect of varieties and storage intervals significantly affected all the
parameters except firmness (kg/cm?), taste and weight loss (%). The fruits of safeda variety lowest fruit decay
(5.82%), more TSS (11.53"Brix), taste (5.17) and moisture content (42.68%), while fruit store for zero days
no fruit decay (%), weight loss (%), less firmness(1.43 kg/cm?) and more moisture content (44.24%), however
on 9 days storage more T'SS (15.13°Brix) and taste (6) was observed. The fruit store for 9 days and safeda
variety perform better on all the parameter, so recommended for postharvest life extension of guava fruits
under uniform room temperature 21°C.
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Introduction and getting yield of 512.3 thousand tons of fruits

(Hassan et al., 2012). On the basis of area under cul-
tivation, it ranks fifth after citrus, mango, banana and
apple in Pakistan. It is a highly valuable fruit with a

rich source of vitamin C (Pal et al., 2004). It contains

Guava (Psidiumguajava L.) is an important sub-
tropical fruit grown widely in tropical and sub-
tropical regions of the world. Major guava producing

countries are Pakistan,South Africa, India, Brazil,
Egypt, Mexico, Venezuela and Columbia. In Paki-

stan, it is grown on an area of 62.3 thousand hectares

the group of major antioxidants like polyphenols and
carotenoids, which are responsible for its high nutri-
tional value (Hassimottoet al., 2005). Guava fruit has
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