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Figure 1- Effect of storage time on fruit weight loss of Kinnow mandarine.
Means followed by the same letter are not significantly differentns (P<0.01) based on Duncan’s multiple range test.

Syl (b 53 55 (S5l ogme (1 i 2 Sl loj 511 g
Table 1- Effect of harvesting date on fruit weight change of Kinnow mandarine during storage

Cildy obo; o0 039 s
s Fruit weight change
Harvesting date (%)
;515 N
0b
6 December
;130
+2
21 December b
w15
+4.3b
5 January
«30
+125a
20 January
yoge 15
ok +14.3a
4 February

23,5 dgles (31 15) Jgl cusls p d Comas oga0 (359 s o yd ¥
*: Fruit weight change (%) was compared to the first harvest (6th December)
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Numbers followed by the same letter are not significantly differentns (P<0.01) based on Duncan’s multiple range test
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Table 2- Effect of harvesting date and storage period on the quantity and quality of Kinnow mandarine fruit

(WX

039

‘ N TS Lo AWnie s
Cuild 1 (3o L Fruit e Pulp Juice TSS TA TSS/TA H
Harvesting date ~ Storage  \yeight Meat weight  weight (%) (%) P
period (9) weight (9) ()
(day) (9
»15 30 90.5 bc 76.7a-d 42.2b-d 30.3bc 8.7d 1.53 ab 57e 3.15eg
6 December 60 89.0 bc 67.9 cd 37.1cd 31.7 bc 10.5bc 157 a 6.7 de 3.05fg
90 915bc  72.0b-d 36.7 cd 35.3hc 10.8a-c  1.33ad 8.2cd 3.36a-e
;5130 30 86.1c 66.5 cd 43.9d 31.3hc 9.2d 1.39 a-d 6.7 de 3.30 b-f
21 December 60 85.4¢ 64.6 cd 34.1d 30.5bc 9.8cd 1.49 a-c 6.6 de 3.22¢cg
90 85.3¢ 62.3d 34.2d 28.1c 10.8 a-c 1.18d 9.2a-c 3.52a
«>15 30 96.4 bc 69.4 bd 40.3 b-d 29.1c 10.5bc 1.52a 6.7 de 3.21d-g
5 January 60 100.3bc  75.2a-d  42.0b-d 33.2bc 11.4ab 1.21d 9.3a-c 3.43a-c
90 94.0 bc 68.3 cd 39.8 cd 30.5hc 11.7a 1.17d 9.4 ab 3.06¢9
«>30 30 121.8a 89.6a 523a 37.3a-C 10.4 be 1.28 b-d 8.4 b-d 3.50 ab
20 January 60 110.1ab  80.0a-c 47.9 ab 32.0 bc 11.5ab 1.24 cd 9.2a-c 3.48 ab
90 97.8 bc 70.5b-d  32.6b-d 27.8¢c 114 ab 1.17d 9.9a-c 3.21b-g
o 15 30 110.8ab  85.4ab 46.3 a-C 452 a 11.6 ab 1.16 d 10.3a 3.42 a-d
4 February 60 98.7 bc 741a-d 43.2bd 30.9bc 11.8a 1.20d 10.2 ab 3.06¢g
90 86.4¢ 66.7 cd 33.6d 33.1hc 11.8a 1.19d 10.0 ab 3.26 ¢c-g

asbged 5SSl (ol aiels din 03] 5 ookl b (P<O.01) s sine M) lyls (gt yo 55 S jiio gy b dlae]
Numbers followed by the same letter are not significantly differentns (P<0.01) based on Duncan’s multiple range test.
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Figure 2- Effect of storage time on fruit peel weight of Kinnow mandarine
Means followed by the same letter are not significantly differentns (P<0.01) based on Duncan’s multiple range test.
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Table 3- Correlation coefficients of qualitative and quantitative characteristics of Kinnow mandarine fruit

cin o 3y CubeS g AW (5 <l s Cusgy (338
- Fruit Meat Pulp Juice Peel pH TSS TA TSSITA
Characteristic . . . . ;
weight  weight  weight  weight  weight
0920 (139 1
Fruit weight
S O o
: 0.95 1
Meat weight
s 3 = =
. . 1
Pulp weight 0.96 088
<ok 048 058 049 1
Juice weight
S 039 048 053 052 030 1
Peel weight
pH 0.32 0.26 0.34 0.39 0.03 1
TSS 0.04 -0.08 0.15 0.20 -0.46 0.06 1
TA -0.14 -0.03 -0.19 -0.24 0.49 -0.37 -0.77" 1
TSS/ITA 0.13 0.02 0.21 0.28

2oL 5 Jlosol paw 3 s gee cud i

-0.47 0.25 0.91™ -0.94™ 1

9%

*and **: Significant at probability level 5 and 1%, respectively
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Introduction: Citrus is one of the most commercially important horticultural crops grown in tropical and
sub-tropical regions of the world. They are classified as non-climacteric fruits. Harvesting date and storage can
influence citrus fruit quality and shelf life. In Iran, some members of citrus family including sweet orange and
mandarin are produced as an export crop, so research on fruit quality and storage life is needed. There is no
available scientific literature regarding the effect of harvesting date and storage duration on retaining the
postharvest physicochemical properties of Kinnow mandarin under cold storage. The main objective of the
present study was to evaluate the effect of harvesting date and storing time on shelf life and quality of Kinnow
mandarin fruits under Jiroft weather conditions.

Materials and Methods: Investigations were carried out on mandarin (Citrus reticulata) cv. Kinnow grafted
on sour orange rootstock in an orchard located in Jiroft and Kahnooj Agricultural Research Center, Jiroft, Iran.
Fruits were harvested on 6" December, 21™ December, 5" January, 20™ January and 4™ February. After cold
storage for 30-90 days at 4-6 °C, the fruit was analyzed for quantitative and qualitative characteristics including
weight of fruit, peel, meat, pulp and juice, fruit weight loss, pH, total soluble solids (TSS), titratable acidity (TA)
and TSS/TA. Experimentwas arranged in a split plot based on randomized complete block design (RCBD). Data
analysis and similarity coefficient (Pearson's method) were performed using SPSS.16 software, and means
comparison was performed by using Duncan's multiple range test at 1 and 5% probability levels.

Results and Discussion: The results showed that the interaction effect of harvesting date and storage period
on the weight of the fruit, meat, pulp and juice and TSS, TA and TSS/TA was significant at 1% probability level.
Weight of harvested fruits from 6" December to 5™ January was constant, but fruits harvested on 20" January
and 4™ February were heavier as much as 12.5 and 14.3 percent, respectively, compared to 6™ December. Fruit
weight loss increased along with the increase in storage time duration, so that mean fruits weight loss
percentages were 3.5 and 16.5 at 30 and 90 days of storage, respectively, due to continued transpiration of the
fruits after harvesting. As a result of transpiration, water enters into the atmosphere through the pores existing on
fruit surface. The greatest fruit weight (121.8 g) was recorded for combination of harvesting on 20" January and
30-day storage. Fruits harvested on 20" January and 30-day storage had higher meat and pulp weight (89.6 and
52.3 g, respectively) and a significant correlation coefficient was detected between them. Changes of fruit juice
pH at different stages of fruit ripening and storage times did not follow a fixed pattern, though pH slightly
increased in some cases during storage, which can be due to oxidation of citric acid during storage. The
maximum TSS was recorded for harvesting on 5" January and 90-day storage (11.7 °Brix2 as well as 4"
February and 60- and 90-day storages (11.8 °Brix), while the minimum TSS was observed on 6™ December and
30-day storage (8.7 °Brix). The results exhibited that TSS content of fruit juice increased when storage period
increased, which was possibly attributed to the hydrolysis of starch and increase in sucrose content. However,
increase in TSS during storage is not always directly related to changes in the simple sugar content of fruit.
During storage and maturation of the fruits on the tree, TA reduced due to the use of citric acid in respiration.
Taste index (TSS/TA) in fruits harvested at full maturity was greater than that in fruits harvested in the fall.
Besides, TSS/TA increased during storage, so that the highest and lowest average TSS/TA ratios were related to
harvesting on 4™ February and 30-day storage as well as 6" December and 30-day storage, respectively.
According to the results, fruits did not reach full maturity until 5 January under Jiroft weather conditions.

Conclusion: Postharvest quality and shelf life of Kinnow mandarin fruits were affected by harvesting date
and storage duration. Delay in harvest resulted in an increase in fruit weight, TSS and TSS/TA. TSS and TSS/TA
were higher when fruits harvested on 4™ February. Fruit weight loss increased when the storage period increased.
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Overall, 4™ February is the best date to harvest Kinnow mandarin fruit in Jiroft.
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