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ABSTRACT

Study on Physiology of Jujube fruit peel pitted browning

Jhan-Hong Guo !, Wen-Hao Lee?,Ching-Hsia Wu?

1. Department of Tropical Fruit Trees, Fengshan Tropical Horticultural Experiment
Branch, TARI, Kaohsiung, Taiwan, ROC.
2. Kaohsiung District Agricultural Research and Extension Station, Pingtung,
Taiwan, ROC.
3. Northern Region Agriculture and Food Administration. Ministry of Agriculture,
Hsinchu City, Taiwan, ROC.

Brown spots on the jujube fruit peel, resulting in a decrease in fruit appearance
quality. This study use ‘TN 9-New Honey King’ variety for experimental material. It
has been observed through experiments that the symptoms of brown spots occur in the
secondary expansion stage. Initially as white spots, The dissection showed that the
brown spots occurred only in the pericarp and did not go deep into the pulp. Under the
electron microscope, it was observed that the pericarp had formed crescent-shaped
cracks around the stomata, and then the cracks corked and turned into brown spots. In
the elemental analysis of the whole fruit, there is no significant difference in the total
nitrogen and potassium elements. The average content of potassium in the fruit with
brown spots is 1836.5 ppm, which is higher than that of 1603.5 ppm without brown
spots; in terms of calcium content, the average content of potassium without brown
spots is 269 ppm, which is higher than that of 209.25 ppm. In terms of
potassium/calcium ratio, the average value of brown spot is 8.86, which is higher than
6, that of non-brown spot; in terms of element ratios of peel and pulp, the ratios of
Ca/Mg, Ca/K, Ca/(Mg+K) are all higher than those of brown spot. Likewise, the value
of the peel is greater than that of the pulp. Under the field survey, the experiment of
brown spot improvement appeared that in different nutrient solution treatment, liquid
calcium spraying significantly improved the degree of reducing brown spot; compared
with the control group, it dropped from 4.75 to 3.59; The spot degree is only 0.18.As
to greenhouse cultivation without pesticide treatment, the overall brown spot degree is

only 0.18, and the incidence of brown spot dropped to 12.5%.

Key words: Jujube(ziphus mauritiana Lam.), peel, pitted browning, Calcium
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Fig 1. Jujube fruit peel pitted browning are classified into 6 grades: 0, 1, 2, 3, 4, 5:

Level 0: Jujube fruit is completely smooth without brown spots. Level 1: The area of
brown spots is less than 1cm?. Level 2: The area of brown spots is greater than 1 cm?
and less than 2 cm?. Level 3: The area of brown spots is greater than 2 cm? and less
than 3 cm?. Level 4: The area of brown spots is larger than 3cm?. Level 5: Brown
spots all over the fruit epidermis.
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Fig 2. Changes in fruit fresh weight (A), fruit peel pitted browning degree (B),
respiration (C) ethylene prodution (D) of ‘TN 9’ jujube during growth and
development. Bar indicated standard error of mean (n=8)
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Fig 3. Fruit peel pitted browning observation, initially is white spots, degree3 (x50)
(A),degree 4 (x50) (B), degree 5 (x100) (C), fruit tissue cross section (x50)(D),
Stomatal rupture under the electron microscope (x300) (E).
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Table 1. The comparison of the content of N, K, Ca, and K/ Ca with fruit peel pitted
browning(Browning) and narmal in“TN 9’ jujube.

Element type N K Ca K/Ca
Brown spot status (%) (ppm) (ppm)

Normal 1.52+0.23a 1603.5+47.5a 269+17a 6+0.56b
Browning 1.47+0.13a 1836.5+263.29a 209.25+17.52b 8.86+1.18a

Mean + standard error (n = 4). Different letters following the value represent

significant difference according to t test at P < 0.05.

A2 B ETERIN  BHAETREARAARNALS - 47 - &4 - 45/47

65/ R85/ (8447 ) Lk R £ &

Table 2. The comparison peel and pulp of fruit peel pitted browning(Browning) and
normal in ‘TN 9’jujube fruit with the content of Ca, Mg and K, and Ca/ Mg, Ca/
Kand Ca/ (Mg+ K) (%DW).

Element type
Fruit Brown Ca K Mg Ca/K Ca/Mg  Ca/(Mg+K)
position  spot status (%) (%) (%) (%) (%)
Peel Normal 0.09ab 1.32a 0.04a  0.068b 2.25a 0.066b
Browning  0.11a 1.13a 0.04a  0.097a 2.75b 0.094a
Pulp Normal 0.03a 1.23a 0.03a  0.024b 1la 0.024b

Browning  0.04b 1.39a 0.03a 0.029a 1.33b 0.028a

(n=4) .Different letters following the value represent significant difference according
to t test at P <0.05.
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Fig 4. Effects of different treatments on ‘TN 9’jujube fruit peel pitted browning
degree percentage(%).Bar indicated standard error of mean (n=4) . Different letters

following the value represent significant difference according to t test at P < 0.05.
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Table 4. Effects of different treatments on“TN 9’jujube fruit elements

Treatment
Element  H20O(CK) Liquid calciumfertilizer Fruit number Liquid wax(1 for
type (1 for 20 leaves) (1 for 20 leaves) (3 for 20 leaves) 20 leaves)
N(%) 1.43 1.42 1.27 1.43
P(%) 0.191 0.192 0.0161 0.191
K(%) 2.07 2.01 1.78 2.07
Ca(%) 0.0601 0.0692 0.0474 0.0601
Mg(%) 0.0453 0.045 0.0357 0.0453
B(mg/kg) 74.6 99.2 47.6 74.6
Cu(mg/kg) 3.54 3.15 9.55 3.54
Zn(mg/kg) 12.3 10.6 12 12.3
Na(mg/kg) 15.6 48.6 15.6 15.6
Ca/K 0.029034 0.034428 0.026629 0.029034
Ca/Mg 1.326711 1.537778 1.327731 1.326711
Ca/(Mg+K)  0.028412 0.033674 0.026106 0.028412
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Table 5. Effects of different chemical treatments on the jujube fruit peel pitted

browning degree in jujube ‘TN 9’ under greenhouse cultivation

treatment H20(CK) azoxystrobin thiamethoxam pyraclostrobin

Degree of brown spots 0.13+0.07d 1.81+0.26b 2.63+0.22a  0.56+0.21c
Incidence rate(%) 12.5+7.22¢ 93.75+6.25a  100+0a  43.75+15.73b

Mean = standard error (n = 16). Different letters following the value represent

significant difference according to t test at P < 0.05.
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