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A Comparison of Changes in Characters of Satsuma
Mandarin Fruit According to Growth and Development
Stage in Different Regions of Cheju lIsland, Korea
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Table 1, Date of blossom at four different locations in Cheju Island,

Location Okitsu Early Hayashi

& altitude E;gglrl:sgg Full bloom E;gbilnonoir:g Full bloom
Sogwi 70m May 10 May 16 May 11 May 18

Cheju  70m May 13 May 19 May 15 May 22

Sogwi 170 m May 13 May 18 May 17 May 22

Cheju 170 m May 16 May 22 May 21 May 27
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Fig, 1, Seasonal changes in fruit length of “Hayashi” Satsuma

mandarin produced at four different loc#tions in Cheju Island,

60 % 7‘—, e d

O ~ O Sogwi
X ~ x Cheju

- O - © SBgwi >~
3 40 X e X Chg‘;u *
=

el

2

E .

“ 20} A7

A e - & e & " A

9 23 7 23 7 2 7 25 17 21 8 23
Jun, Jul, Avg. Sept. Oct, Nov,

7|~

Fig, 2, Seasonal changes in fruit width of “Hayashi” Satsuma

mandarin produced at four different locations in Cheju Island,
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mandarin produced at four different locations in Cheju Island,
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Fig. 4, Seasonal changes in fruit width of “Okitsu Early” Satsuma

mandarin produced at four different locations in Cheju Island,
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Fig, 5, Seasonal changes in shape index of “Hayashi” Satsuma

mandarin produced at four different locations in Cheju Island,

z) Shape index = (fruit width) ~ (fruit length) X 100
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z) Shape index = (fruit width) / (fruit length) x 100
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Seasonal increase in fresh weight of “Hayashi” Satsuma

mandarin fruit produced at four different locations in Cheju

Island,
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Table 2, Fruit characters of “ Hayashi” Satsuma mandarin produced at

four different locations in Cheju Island

Location & Fruit length Fruit width Shape index Fresh weight Peel thickness

Che ju 170 = 48,3

altitude (mm ) (mm ) (%) (¢) (mm )

Sogwi 70 m 46,5 ® 61,5 ° 132.3 °© 94,0 ° 23 8
Cheju 70 m  50.1 P 63.0 ° 1260 ° 991 P 2.5 @
Sogwil70 m 45,9 * 60,2 P 131.1 © 97.0 29 P

b b

55,4 2 114.7 2 82.5 ® 2.8

3 Mean Seperation by DMR 5% Level

MES MM 1707 Mol 55.4mzA) ohE 3 A R 25 HEY
£Re nooy I A Eidle AE#el Wk

B R 70ms 1323 %2 7t RWsigod ER 1707 1L
ol Aol BEsA Wood, #MH T0m 126.0%, Mim 170™
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Fig, 11, Changes in peel colour development of “Hayashi” Satsuma
mandarin produced at four different locations in Cheju Island,

z) Visual scored degree of colour development (%)
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Fig. 13. Incréase in total sugar content during fruit maturation in

“Hayashi” Satsuma mandarin fruit juice produced at four

different locations in Cheju Island,
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Fig, 14, Increase in reducing sugar content during fruit maturation

in “Hayashi” Satsuma mandarin fruit juice produced at

four different locations in Cheju Island,
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Fig, 15, Increase in non-reducing sugar content during fruit

maturation in “Hayashi” Satsums mandarin fruit juice

produced at four different locations in Cheju Island,
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Fig, 16, Seasonal changes in juice Brix of “Hayashi” Satsuma

mandarin at four locations in Cheju Island,
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Fig., 17. Increase in total sugar content during fruit maturation in
“QOkitsu Early” Satsuma mandarin fruit juice produced at

four different locations in Cheju Island,
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Fig, 18, Increase in reducing sugar content during fruit maturation
in “Okitsu Early” Satsuma mandarin fruit juice produced

at four different locations in Cheju Island,
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Fig, 19, Increase in non-reducing sugar content during fruit
maturation in “Okitsu Early” Satsuma mandarin fruit juice

produced at four different locations in Cheju Island,
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Fig, 20, Seasonal changes in juice Brix of “Okitsu Early” Satsuma

mandarin at four different locations in Cheju Island,
om, ARME T L LREMAAE 9 BRItk BT HEe LR

stn 2 @ A ETFEHZ o, HA FT L RE ¥ R
THEY mmel WA Hy: 2 AL s BEEM oA =
gz Peu A& RABAAE RERME TEEM Kk FERTE
o] 108 MpE FFs ERUEE £ F Udsth

R F Y W KA 5L BHRe] RITTE RME B
Bo| o} fEAEel mmitckn st@=, Cooper % ¥, Nauer xS

Reuther % & Rfio] P& o4 AHEYE BEEHF REe AL



Wil Meowl, FWRY, EE™ & REEME 8~9 Y #ms), ¥
TERMAAE 9~10A9 #igrt BWES MmAddng #@ss) ol
MR o] BT munt 78 FE Mg ®@Esh sgw, 98 X
# BEMNC Bies BRES Mol HMARe foa Aoz EH
ek

thiEiel old FeEBpEs AR &1L ( Fie. 21 )= 8 Aol & ol
EReE 2% A sk ssfEsk LS Ea@ckT RS el 3
o4 9A LiEY sus WAsT R mBe 2L mRuck & 2@

== 98 THYH 2#s Bdeitst 11 A LA Ligde R =5 A
Adl BAshach,  weld R BMEES Ea0 2o el e mig
oA tested Z24 22 mmE debdglsh

o
/7;&
/,
/)
4
E A
i
/
!
v

\‘.,bs;éﬁib.‘\:\ O — o Sogwi  70m
‘~5\\ x — x Cheju 70m

\, Q\\ O+ O S8gwi 170m

= x - x Cheju 170m

Titratable acid content (%)
[+%]

Aug, Sept_ Oct, Nov, Dec,

Fig, 21, Seasonal changes in titratable acid content of “Hayashi”

Satsuma mandarin at four different locations in Cheju Island,
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Fig, 22. Seascnal changes in the titratable acid content of “Okitsu

Early” Satsuma mandarin at four different locations in

Cheju Island,
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Table 3, Sugar and acid content in fruit of “Hayashi” Satsuma mandarin

produced at four different locations in Cheju Island,

Location & Jui Bri Titratable Total Reducing Non-reducing
altitude 1ce Brix acid (‘7‘@ sugar (%) sugar (%) sugar (%)
b ab b b NS
Sogwi 70 m 9.2 1.41 7.21 2,94 4,27
. b a b b
Cheju 70 m 9.1 1,28 7.13 2.83 4,30
- b b b b
Sagwi 170 m 9.4 1.56 7.38 2.94 4,44
. a b a a
Cheju 170 m 8.7 1,50 6.56 1,99 4,57

3 Mean seperation by DMR 5% level,
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Table 4, Average date of full bloom and fruit charaters in “Hayashi”

Satsuma mandarin at four different locations in Cheju Island,

Date of Fruit Shape Juice Titratable Colour
full bloom  width (mm) index (%) Brix acid (%) index(%)
May 22 59.7 126,3 9,12 1,44 90.1

”

Table 5, Correlation coefficients among various characters of.“ Hayashi

Satsuma mandarin,

Date of Fruit Shape Juice Titratable
full bloom width index Brix acid
Fruit width — 0,6113?’2*>l<
Shape index — 079%09F* 05866187 "
Juice Brix  — 0421605 ©  052062" " 0545478 F
Titratable acid  0,1552% — 050547 F  0.006053  — 0,196550

*

Peel colour — 0600239 F 074256 0770364 ™ 0.62400%F —0,1913%
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Fig, 23, Correlation coefficient and regression equation between
fruit width and date of full bloom of “Hayashi” Satsuma

mandarin at four different locations in Cheju Island,
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SUMMARY

This study was conducted to clear the changes in fruit characters
of Satsuma mandarin at different growing stages in local elimatic
~zones of Cheju Island. The citrus fruit trees were grown at 70m
height (low altitude area ) and 170 m height (high altitude area)
above sea level in northern and southern parts of Mt. Halla,

The results were as follows .

1. In northern and southern areas, citrus fruit was grown more
rapidly in the low level than in the high level site .
Shape index of the fruit was higher, and the fruit was flatter
in the low level site provided that temperature is high
enough at the early stage of fruit growth and there are suffi

cient hours of daylight at the late stage of fruit growth.

2. The fruit peel of both ‘Okitsu’ and ‘Hayashi’ was thinner

in the southern than in the northern area.

3. Coloring degree of fruits accelerated in the south than the
north of Mt. Halla.

4. All sugar content of the fruit was higher in the southern
area where the temperature was adequate and have enough
daylight. After August, sugar content of the fruit was
increased in the high altitude of northern sites of Mt .Halla;
However, as in the harvesting time the content was decreased.
It also resulted in significance at 5 % level between these

mean differences.

5. After October, non-reduction sugars increased considerably

in all areas,



There was a tendency for somewhat higher sugar content in
high level site compare with low level omnes, but the differ-

ence of this have statistically no significance.

. There was no difference in juice Brix between districts in the
low level site, but there was a significant difference bet-

ween distriets in high level site.

. Acidity decreased rapidly from August to October,and fruit aci-
dity from two different height was higher in low level sites
than in high level,

. The flowering times were negatively correlated with the chara-

cters of maturing fruits, fruit width, shape index, color index
and juice Brix.
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Air temperature (C)
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Appendix 1. Period of tendays maximum minimum and mean air
temperature at Cheju and Sogwipo Meteorological Stations

X E : early, M:middle, L : late,
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Air temperature [C)
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X = X Cheju 70 m
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Appendix 3. Weekly or biweekly maximum and minimum air temper-

ature at four experimental locations in Cheju Island
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