& A0 fE7 |=X| 18(3):353-359. 2000

WEYBAPDIE ‘ST 53501 My HEN T HY

Changes of Fruit Structure and Sugar Contents during the Fruit Growth and
Development in ‘Yumyeong Peach [Prunus persica (L.) Batsch]
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ABSTRACT ‘Yumyeong' is one of the most popular peach varieties in Korea. This study was conducted to monitor
the developments of cells and tissues, and the changes in sugar contents during fruit growth and development. At
bloom, there were two rows of vascular tissues, and the number and the position of internal vascular bundles were
consistent during the fruit growth, however, the number of vascular tissues were increased and the distribution was
irregular in the flesh tissues. The tissues between the inner integument and the internal vascular bundles showed
different development characteristics from other parenchyma cells which were consisted of small and dense cdls
containing tannins. Such observation suggested that the stone of peach was consisted of inner epidermis and cells in
the internal vascular tissues. The outer epidermis consisted of single layer cells at bloom differrentiated into 1-2 layers
by horizontal cell divisions on 14 days after full bloom. On 30 days after full bloom, the epidermis was consisted of
5-6 layers by vertica cell divisions. The cell layers consisting the outer epidermis were gradually decreased to 1-2
layers at maturity. The observations on the changes in the epidermis confirmed that some of the cells consisting the
hypodermis of peach fruit were originated from the cells of outer epidermis. Tylosis was observed from 35 days after
full bloom and the size and number of tylosis were increased until full fruit maturity. The sucrose content showed the
tendency of sharp increase from 50 days to 120 days after full bloom then decrease dlightly. After when stone
hardening ended, other solids showed a gradual decrease tendency from 80 days after full bloom.

Additional key words. cell division, tylosis, vascular bundles
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Fig. 1. Seasona changes of fruit size in ‘Yumyeong' peach in
1999.
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Fig. 2. Seasona changes of soluble solids and titratable acidity
contents in ‘Yumyeong' peach fruits in 1999.

w2},

Ké% Uehl= LD Hle 371l sjgshe whl §
209 Aole o

4014 ZB8)71el sjdshs T & 509FH 75
g 7377} & F 1002 F743% d7c] A9 22 A7)o|glen,
o] FREH FEVAAE P40l B AXA LID HI7F 1.0ET Zo}
1 78S YR QI o]9} 22 A= Westwood(1993)2] A
71011 Hde] LD Hie EA Yehal AS$7|2 dE ol
1 ] Folle A9 Zopzlths Hie} Y|t
Fig. 2& B9 A7 & EFol §1 F3oA 5] @
g Ak g wislE 2ARE Aotk #Fe) 7 2 4k ke A

> rlr r1r A;

7k AR 417120 ) F 50971 57}%030&1 A gHe o
FHE 3243 gashs A%S JH T gL ol o

N ¥ 11097HA] 9§ T2 HetZE AA3] 2Haeke A3
S YelIT) o]2)dt A= Ishida(1983)7} ‘TR, ARRFRAY
3} ¥ ol 4, Moriguchi 5(1991)°] *ARAFZAY 3} i o 4 B
st Azte} dA|eHth

Fig. 32 #4o] AS7IT & %%0} T oA T 7HEA
3 g Hale zARE Aol X SrekS fr
XL, TN F 80U7HA| Rzt BT }o}‘:}ﬂ o|F-RE F43] FHast
Aot AZe FH7ldde te Bol Hlo}oq H% HARAT A7)
b Fo 343 F7rerAoH, A
o] t}2 Tl Hlsj 7 B Ao
7}’61*— 8% La UrEM?M

Fig. 4] 9% ALAE 718 99 Aol Bpol 49| 37|72
Bpote] e 3 slel A4 el 27e] 4
9} outer epidermis, hypodermis, parenchyma
tissue 2 inner epidermis® ©]Fo]x FHEE rolx 9lon

o
T

2
—4— Sorbitol —©— Glucose
6 —4— Fructose—v— Sucrose
v
5F /
v
S 4l v v
< v
= v
N v
3 °f
A
2r /@7@ 6‘o
A} D\A\
ir 7 \O=6=6 é\d
D7M£D D\JD O Q<D
0 -
1 1 " 1 n 1 n 1 n 1 " 1

20 40 60 80 100 120 140
Days after full bloom

Fig. 3. Seasonal changes of sugars in the fruit of 'Yumyeong’
peach in 1999.
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Fig. 4. Cross section of ovary sampled 9 days before bloom (left) and a bloom in ‘Yumyeong' peach.
Left : distance between outer epidermis and inner epidermis of ovule wall ranges 210~280 pm and the ovule wall is built up

with 20~25 layers of cells and two lines of vascular bundles.

Right : only one integument distinguishable

l:integument ; IE:inner epidermis ; IEl:inner epidermis of integument ; O:ovule ; OE:outer epidermis ; OEl:outer epidermis of
integument ; SG:starch grain ; T:trichome ; TC:tannin cell ; VB:vascular bundle

Fig. 5. Transmission electron microscope photographs of fruit epidermis layer at bloom with close view (A) and closer view (B)
in “Yumyeong' peach. Cell division with horizontal direction in outer epidermis is led to two layers of outer epidermis.

CW:cell wall ; N:nucleolus ; T:trichome ; V:vacuole
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Fig. 6. Cross sectional view of ‘Yumyeong peach fruit sampled 14 (A), 19 (B), 35 (C) and 40 (D) days after full bloom.
A : Cdl division and cell growth led to fruit growth resulted in increasing number of vascular bundles.
B : Starch granule was found in whole tissue except epidermis. Stoma is shown distinctively.
C : Outer epidermis layers decreased to 4~5 layers. Tylosis is shown firstly.
D : Tylosis is shown continuously and tiny cell is shown in hypodermis.
GC:guard cell ; IE:inner epidermis ; OE:outer epidermis ; SG:starch grain ; T:trichome ; TC:tannin cell ; TY:tylosis ;

VB:vascular bundle
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Fig. 7. Transmission electron microscope photograph of fruit epidermis and hypodermis layer on 30th date after full bloom with
the scale of 20 um (left) and 10 pm (right) in ‘Yumyeong peach. Starch granule is found in hypodermis and is located in

chloroplast.
OE:outer epidermis ; SG:starch grain ; V:vacuole

Fig. 8. Cross section of ‘Yumyeong' peach fruit sampled 47 (A), 68 (B, bagged), 68 (C, non-bagged) and 132 days after full bloom.

: dmost no starch granules are found.

oO0Ow>»

. a portion of outer epidermis is converted into hypodermis tissue.

: amount of starch granule and tannin of non-bagged fruit is higher than that of bagged fruit.
: outer epidermis is consisted of 1~2 layers. Tannin was not found in outer epidermis and hypodermis.

OE:outer epidermis ; SG:starch grain ; T:trichome ; TC:tannin cell ; TY:tylosis
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