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I mproving Qualitative and Quantitative Characteristics of I ndian jujube
Fruit (Ziziphus mauritiana cv. Sibi) by Spraying Calcium Chloride,
Putrescine and Salicylic Acid
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Fig. 1. The effects of different treatments on the volume of the Indian jujube fruit. In each column,
each treatment the same | etters indicate no significant difference in the level of 5%.
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Table 1. The effect of different treatments on the size, firmness and pulp to pit ratio of Indian
jujube fruit.

L S3es

Traits
oless b Jdsb oks L o S o
Treatment Firmness Length Diameter diiua

(kg cm?) (mm) (mm) Pulp to pit ratio
(9)

aals 3.93¢ 33.93°¢ 32° 10.63¢
Control
1[0 aselSos 5K 4732 35.20 33.07° 13.33®
CaCl,0.5%
AV FEWH TS 4,962 37402 35.072 13.66 2
CaCl>1.5%
Y PSP VS RNVITRS P 4.80° 35.60 33.60® 1195
Putrescine 1mM
By Y IV SNV P9 4.26 34.73°¢ 33.03° 11.74
Putrescine2mM
Nalie Vvl Sibidl 4.63% 36.53® 34.732 13.59®
Salicylic acid 1mM
Y selie ¥ ol il 4.26 34.60° 33.50® 12.29

Salicylic acid 2mM
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t1n each column, the same letters indicate no significant difference in the level of 5%.

Jao wela slasule
5 ol slaass it ls e 7Y Jlaial gl 5o Jslas dola slassle Slufie Ly calite slasles 3!
© by o (psis 5 aals & bsse Jolae wala slasole Hlaiie G i o ol Glas LSl 4nlie
Jslae wola slasale Hlae fpn 55y 5 paeslSas K L sndislad slas gae (S bty o g SY e Lo ¥ s 535y
€ 0oL Jslae sals slasole Ghaliil &els 50 el Sobicadln Llasi oy 5L wali b dwlia Lo 558

(Y Jsaa) as Hlo e iul 58 ol
PH 5 58 B diasscdd
Maoals 5Sils drwlio 3 Joola cladas ads Lloine 5is BB sl Llade L Galids la,les il

3 51 8 el Lol 5 sy sl Sibicallin 5 e 5w sLasLad 4 ooy aatseal e sy oS ol ol
Bl S g g (S8 sl 8 gre ST PH L 5 Laslass BBA slaghans co (Y gaa) 95 Dl s s5Lke]
speusl 0T cllad 9 C graling

Golsns Hobas Lajlad ol i Hladae 7Y Jlaial w50 C Gaeling Hlatie 5 calids slalass 30
5 Opisy b sale 4w G 51 (Ydsan) Sals Gaulsdl aals Hlas b anlie 5u 15 C peliyy Hlate
(YUS) wa s 555550 C (paling Bada I3 5wl 0 ) 40 e el Sl

Yor


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.4.7.9
https://journal-irshs.ir/article-1-196-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1395.17.4.7.9 ]

s it LS o pro A4S 5 oS sla S S0

e Lalas ol ol e 7Y Jlaiad lace 5o lasneSI BT callad liie 5 ciiae slaslas il
& boss o o3hanaaSI T cadlad Ll oy it (Y Jpan) wials Giol 8 aali Hlas b dowlio 5o 1 ilasaS) 5T
(Y Jsan) 90 08l Hlass € by se o Jlalie (o385 S¥ g0 ae ¥ sl Silacandlos Hlass

LS e AS gla (S35 (Ao o Aline glaslas 1Y sus
Table 2. The effect of different treatments on some quality characteristics of Indian jujube
fruit.

la S35

Traits
Slas Jsloes sl slaosls Js ol pH SlaST T el
Treatment TSS (%) TA (%) Antioxidant activity
aals 1538 0.34® 6.59° 12.33¢
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[0 ppmdS oIS 13.83% 034 6.65% 16.67 9
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oo oo Vsl Silwlo 15472 0.38® 6.802 23.03°
Salicylic acid 1mM
oo o ¥ sl Sl 15.302 0.38 6.78® 27.622

Salicylic acid 2mM
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t1n each column, the same letters indicate no significant difference in the level of 5%.
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Fig. 2. The effect of different treatments on the amount of vitamin C in Indian jujube fruit. In each
column, the same | ettersindicate no significant difference in the level of 5%.
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Table 3. The effect of different treatments on color parameters of Indian jujube fruit.
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Slas a sl b s s,k 55 5,18 L b’ seals abayl)
Chlorophylla  Chlorophyll b Carotenoid Loy < Hue
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CaCl,0.5%
INO avulSas K 0.388°¢ 0.94b 7.44° 71982 43642 46.322 110.1®
CaCl2 1.5%

- bc ab ab b
s lie) G s3 s 0.471 0.116 5.72¢ 62.872 41242 43.12 107
Putrescine 1mM
Nseshio ¥ G siss 0.371¢ 0.099 © 5.23¢ 73.732  44.882 47352 108.6%
Putrescine 2mM
eV wl Sl 0.5722 0.1372 4.77¢ 64.072 40852 43642 1072
Salicylic acid 1ImM
sl ¥ sl Silcdle 0.546 @ 0.1402 452¢ 60.862 39192 41.4838x 11152

Salicylic acid 2mM
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t1n each column, the same letters indicate no significant difference in the level of 5%.
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I mproving Qualitative and Quantitative Characteristics of Indian jujube
Fruit (Ziziphus mauritiana cv. Sibi) by Spraying Calcium Chloride,
Putrescine and Salicylic Acid

F. Shanbehpour Bandari, S. Rastegar* and M. Ghasemi?

Indian jujubeis one of the most important tropical fruit which its cultivation is expanding in
the southern provinces of Iran. In this study we evaluated the effects of different concentrations
of calcium chloride spray, putrescine and salicylic acid on some quantitative and qualitative
attributes and antioxidant activity at harvest time. Spraying on trees was carried out in two
stages before commercial maturity at the rate of 0.5 and 1.5 percent calcium chloride, 1 and 2
mM putrescine, 1 and 2 mM salicylic acid, as well as distilled water (control). At the time of
commercial maturity, fruits were harvested and immediately transported to the laboratory.
Firmness, fruit length, fruit diameter, percent of fruit juice, pulp to pit ratio, total soluble solids,
titratable acidity, pH, ascorbic acid, chlorophyll a, b and carotenoids, color parameters (L*, a*
and b*), the chroma index, Hue angle and antioxidant activity were measured. The results
showed that foliar application of calcium chloride, putrescine and salicylic acid favorably were
effective on quantitative and qualitative characteristics of Sibi Indian jujube fruit. In the treated
fruit compared to the control, TSS, carotenoidsand a* wereless but fruit firmness and diameter,
percent of fruit juice, pulp to pit ratio, vitamin C, antioxidant activity, chlorophyll aand b, the
index Chroma and Hue angle were higher than those of control. Parameter of total acid, pH, L*
and b*in the treated fruit had no significant different with control. In general, calcium chloride
at 1.5%, putrescine at 1 mM and salicylic acid at the rate of 2 mM were the best treatments to
preserve the quantity and quality of fruit.

Key words: Calcium chloride, Fruit quality, Putrescine, Salicylic acid, Zizphus mauritiana.
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