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Summary

In order to evaluate the climatic effects on citrus production, dates of
sprouting and flowering, fruit growth, peel colouring, and fruit characters
with meteorological parameters were observed for five or eight years at 14
orchards with 15-year old or older 'Okitsu Wase' satsuma mandarin (Citrus
unshiu Marc, cv, Okitsu Wase) located on the different parts of Jeju

island, The results obtained are summarized as follows;

1. The range of annual mean air temperature was 12.8~16.8C, with the
maximum difference of 3,2C among years in the same orchard. Orchards with
annual mean air temperature above 15C were located only on the region
lower than 100m above sea level in the southern part. Annual precipitation

was recorded between 1,000~3, 000mm, and 1,400~2,000 hours of sunshine,

2. The average date of sprouting was April 11 with range of March 27~
April 28, and with larger variation among years than among orchards,
Among 10-day, 20-day or 30-day mean air temperatures, monthly
precipitation, and monthly hours of sunshine during Jan through March,
10-day mean air temperature in late Feb was most highly correlated with
the date of sprouting, while air temperature in January was
uncorrelated. The regression equation of the date of sprouting (Y) on
10-day mean air temperature in late Feb (X) was Y=24.0-2.265X (R°=0,666).
Multiple regression equation containing hours of sunshine in March (X2)
and Jan (X3) in addition to 10-day mean air temperature in late Feb (X;)
was Y=32.9-2.055X;-0. 085X,+0. 031Xs (R’=0.739), from which 9 of 6l

estimations appeared to have the difference of more than 5 days.



3. The average date of full bloom was May 16 with range of May 3~May
27, and with larger variation among years than among orchards, Among
10-day, 20-day or 30-day mean air temperatures, monthly precipitation,
and monthly hours of sunshine during Jan through April, monthly mean
air temperature in April showed the highest correlation with the date
of full bloom, And more precipitation in spring, more hours of sunshine
in March, and les hours of sunshine in Feb and April advanced the date
of full bloom. The regression equation of the date of full bloom (Y:
date of May) on monthly mean air temperature in April (X) was
Y=55.0-3. 042X (R°=0.757). The date of full bloom could be estimated with
the difference of less than 4 days, by use of the multiple regression
equation of Y=23.2+0.477X;-1.731X:-0. 021Xs+ 0. 087X, (R°=0.9234), where Y: the
date of full bloom or the date of May, Xi: the date of sprouting (date of
April), X monthly mean air temperature in April, Xs: monthly

precipitation in April, and X4 monthly hours of sunshine in March,

4. The average number of flowers per old leaf was 0.9 with range of
0.1~2.1, and with larger variation among years than among orchards,
Biennial fluctuation in the number of flowers was reflected by the
alternate bearing., More hours of sunshine in Nov, more precipitation
in Oct, Nov and Jan through March, and heavier crop load in the
previous year seemed to result in less number of flowers, but R® of the
multiple regression containing all of the above factors as predictors

was less than 0. 37.
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5. The average percent fruit setting was 16.6% with range of 3.8~
48.6%, and with larger variation among orchards than among years. The
percent fruit setting was negatively correlated with the logarithm of
the number of flowers per old leaf, and hours of sunshine in May and

June, while positively with air temperature in mid July,

6. The transversal diameter of fruit on July 16 increased with
earlier flowering, higher cumulative temperature and more hours of
sunshine from full bloom, and fewer leaves per fruit. During the period
between July 16 and Aug 6, daily increase in transversal diameter of
ca 0.5mm was negatively correlated with the cumulative temperature,
Daily increase in transversal diameter steadily reduced to less than
0.3mm during the period between Aug 6 and Sept 17, and the amount of
increase was positively correlated with the date of flowering, number
of leaves per fruit, and precipitation, while negatively with the
transversal diameter on July 16. Daily increase in transversal diameter
rose slightly during late Sept, and then steadily reduced to less than
0.1lmm at harvest, Increase in transversal diameter during fruit
maturation was positively correlated with cumulative temperature,
precipitation, date of flowering and number of leaves per fruit, while

negatively with hours of sunshine,

7. The transversal diameter of fruit at harvest with mean of 65mm,
was positively correlated with the number of leaves per fruit,
cumulative temperature from July, and precipitation in June and from

Sept, while negatively correlated with hours of sunshine in May, June
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and from Oct., The average longitudinal diameter of fruit at harvest was
51lmm, positively correlated with precipitation in June and Sept, while
negatively with hours of sunshine in June, Mean of shape index
expressed by the transversal diameter divided by the longitudinal was

127% with range of 115~135%,

8. The fruit weight with mean of 108.3g and range of 65,2~152. 5g was
positively correlated with cumulative temperature in July, and
precipitation in June and Sept, while negatively with hours of sunshine

in May, June and Oct,

9. The peel thickness with mean of 2 4mm and range of 1.8~2.9mm was
positively correlated with cumulative temperature in May and July, hours of
sunshine in July and Sept, and precipitation in Oct, while negatively
with precipitation in May through July, and hours of sunshine in May

and Aug,

10. Peel colouration progressed rapidly after Oct 15, and was
accelerated by low air temperature and prolonged sunshine, The
regression equation of hunter a-value of peel colour at harvest (Y) on
mean air temperature in Sept (X) was Y=-275.62+21.48X -0.016X°

(R?=0. 5543).

11. Juice Brix increased rapidly for two months from early Sept and
then slowly down, More increase in juice Brix from early Sept resulted

from lower air temperature, less precipitation and more hours of
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sunshine, The increase of total sugar content in Jjuice showed the
similar pattern to that of Brix, While similar increase was observed
both in reducing and non-rducing sugars until the beginning of Oct with
higher ratio of reducing sugar, after that rapid increase in
non-rducing sugar was noted without increase in reducing sugar,

resulted in higher ratio of non-rducing sugar,

12. The average juice Brix at harvest was 10.2°Bx with range of 8.6~
12.8°Bx, and with larger variation among years than among orchards.
Juice Brix was negatively correlated with precipitation from May
through harvest especially in July and Sept, while positively with
cumulative temperature in May and June, and hours of sunshine in Sept
and Oct, The most critical factor affecting juice Brix was suggested to

be soil moisture content,

13. The content of titratable acid in juice decreased rapidly until
Oct 15, and then slowly down, especially with a dramatic decrease of

citric acid,

14, The average acid content in juice at harvest was 1.2% with range of
0.8~1.6%, and with similar variation among years and among orchards,
Juice acid content was positively correlated with precipitation in May and
July, and hours of sunshine in June, Aug and Oct, while negatively with
cumulative temperature from May through harvest except in July and Aug,
precipitation in June and from Sept. Later flowering and larger number of

leaves per fruit resulted in higher acid content,
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2ol Fol Az B Auis}
KIRRRES] Bol7be SE& SFU} ol Mdktol 4T RS w3
MR Aol 22 83t AT J120l 4 et KRR o

A ¢hokehal sHTHPIE, 1991). Zejuh 3 k(1990a)= 2F 442 ALEY
o
[=}

ACt SleitH(Yahata 5, 1991a; 1995a).

ozl A2 obdS RSt

E(NE, 19900 BAR, 1990), ZHAHE 5, 1996)5 W2 fEHolA

1.2, BATESICl 8-S nX= BE BN BN
1. BATEIS] Figol FES v|A= HA
a2 3 5% 4AE AR Zel zl= FEE JAA UXIRE R
Jiol A" LR 2AAF/ Jrls 2o 1dol 13RE BEUITHCE
et FIE, 1999). 2yt mniishe2aulol A= 10478 3€712] d=AEA|



LA AE 7T~8Ho] ThEol ALHT 2%
HH s =gt FollA] JiESs A& A o] 5EE T
HEE 710l &5 BEV SAEHGRE} B, 1986 Bustanz}
Goldschmidt, 1998: &3} Z &5, 2001: /MK 5, 1967), #il RS BETE{EHE
o] ZHolelar st &Rk, 1991: Susanto®} Nakajima, 1990). Y Sol
o3l WMEZY AstEd A= sl stETH#AR 5, 1988b). ol 2ol &
BOUE 5, 1988)0] weldx 7i37| = th4 thEu 252 o= nlA]A]
Rt 712o] 5Lz AEtrlel ulA= FFoll thste] H 1:(1990b)= 124
- 3471 47§47 0C, 5C, 10T, 15T fERAA Azt Az} 15T
oAM= WEAHI7L 4¢ 1642 TIE A zlo] vI3| 30 ~40 *EepHil kx]o]
H]s] 354 aivt. 10CA 2= =A]RT} 5AF = e FHo| &2 2271 ol
2t 2571 &5 JiE7E wiErta sieivt. £33 2 5(2001)2 1€ S
e B¢ REBREE 15C, 17C, 19C=E 7128 A% 19C 7127 BATEM
£ 17T 7}27of uvls] 84, 15C 71270l wlsf 199 #gicty RSt

1.2.2. BH{EM T3

BETEMIS] FMe-> R RE SRE(CSESR EW 1980; Richardsonz}
Blank, 1996)3 FRX & KEol= 333 n|X 22 RS vl BASHE=
2L BREEHE P ohvel HEEE AFS=u=E IA =Ro] It g
AFe M B @ol whet BEMt 22 ThEd e £t 5
BETEHAE nmle] BSt= A2 REFNRS 9% REFE 5 FHE BiTd=
23 A7 7 "ot

222 BAfE#I= BATE AT 478713 P72, HERE & BAVEEE
sto] BEEL £EREHE BESHs WHol AxEe] stk F(1980)2 A
F2ollA 19704 ~1980d71A] 11'd7ke] AR E 7Ix2 K2 #BAAS HA

=2
=



E B4 Z3 3¢ 1Y 7 449 104712 8] Fggiio]l WA 7 &2
RS LIERAS (R = 0.803) WiBEHA 8 3 H A2 Y = 43.137-1.508X (Y: 5
419 7I1E o4 WEAM, X 3¥11Y ~4% 10¢9] BHEU2)22 AL At
3 ostodch AHE(1991)0] st dE BWMERS 9t 39 ste~4d B

FHFEC) WA 7P &2 HS 243 A4E WY #E EHER

2 Y = 58.49-3.66X(Y: 5¥¢ 1¥ 7| A< WBAH, X: 3€20Y ~4 19¢ 9]

o

B7]2) et st

ZZeol AzHZ 5, 1992 $H, 1992)1} E=(B(e £, 1979) SolM=
NE712] &5 2 FHEE, RELE 5 7SS BVEEE o] &3t &
ol FHAHEA o3 WEA #HERS F— @folztz A e utel tiEd
old EABL BU3ly] ste] EAR(1990)= chillunitd, /NEF 5(1987b;
1988b: 1990a; 1992a)-S {BEF $##a ¥k © nonparametering® ol 23}
F3E AEY A3 FHEsle A PolAM FFol Jhestdtta stk 2t
ol g Wy £A1717] sl e dBAY wE BEFAG 7153 Al
A 109 o] 7™ AEZF JAG EH BES T B FIE) ol Fo

A of Tal stgiTh,

l

p
o
_IE

2. AIEEI HERR

1. AiEgol Host= EHA

REEES AIEIAFE A= EIE RIUBRME= EFFHFE(floral

induction)$} 43{t(flower bud differentiation)® FEIFsp(b7l 2= X3lar

o] Wolx AT wWoldrh AR MR 2FLUZL EELREAN ¢

F2% RBoln AEMCEE Fu| ol TAtolr] wiiel
1

we A7t o
AHAY oMY E S WIS Sk ARl $EY ol B
o SRURY EFHME 19 4 o ¥R LeiA Yool AT EHE



TRMB(SEM) ol 23 TEFHR BES MRIBKA Hdd el osid tfE
HBEREES] EFHMLA vl dd= g€l oju] IR 3ol 3trt
TEE ke Bt AvhEE. 1998). ZeEvl 8Y o] Fo AW xtrHE
EF CNEO| ofob X3gfo] wolAm(JI[¥F, 1988, 1989a), 71&7d gibberellic

(BA) AT 2342 ZIIA]7|v (Koshita 5, 1999 B 5, 1995 1996:
Yamashita 5, 1997), abscisic acid(ABA)% 3Z}o}E3lo] Hodl= o B
AEo] QJrHEMAE 5, 1995 Okuda 5, 1996).

BEE & fEFbel] L nX= ERSR Rad RAES #iEe] AL
o ERE(ZFM, 1988 ZE NAIE, 1989 & 5, 1987), WR(TE) (KM,
1988), IRHERFEA(Z & 5, 2001: 2 5, 1996; ZE( 1991), &€ 5 &K

Sr(FE Lo} KRR, 1991a;  EA&R} B, 1990), LEEEME(FH L, 1989c; Nagajima
1993: EH, 1972), EE()IEF, 198%b), BIREIK(HE 5, 1991b; Koshita
S, 1999 Yamanishi &, 1995), 7} ALY BHEGF LS RH, 1988 3
I, 1989a; 1990a: 1990b: & =, 1981: Okada, 1985; kiES} HF3, 1972),
HE(FHLE, 1989b) 5 & 4 alt}l. 3| Poerwanto?} Inoue(1990)0o] 2]
71ed 712 2 A2E 3 EFSsMbU S A EERERS 49
BB proline Eafatolol= IES] Bl dldvial sh3ich.

oft

2.2. HERR TS A= EH

SFURL] ER= WBAHITE] AlAste] 79 FeFel Eirkstl 59 3t 6¥
FAtolol REZ FE AlolollA gl A7l= —k AEER 6€T 7€ %
of 2%zt U Alolo] EiEol FEE o YA ik £BEERI} ST

23U HRe vAe ££2 FFS BN &AM 92Ut wolAln
(Bustan?} Goldschmidt, 1998: AJES} /R, 2000; /Mbk 5, 1967), BEpk( AR
o} /e, 2000)L), HEREAE(E, 1998 A 5, 1988a)% UIlE &3}



20 o3 Yty 2AE L o]-8F Bustani} Goldschmidt(1998)= 7| 3}o)
ot RAkftapel 4u|7} Wi e 1Y TeEE 4H[7F ol Bidste
ErdtE gRuh Wad 222 BEERS FUMA HeitE 4HE US ¥
I stgch 2FEE KRRl 40kluxE ZIEEo] A3}
St Fd =% ASPHed(RE 5, 1972), Yol 23 %R RES %
23 Astol &3 Br3tE FF wEdd o= & 4 vk HB 5(1981)2

E o83 B3E B 2AMIA AR 'ieFHES FE Y Ul o] &F
Il Bl o8l A xrEES FE HAESEY Ul o&Hrla itk

HREE BRENY AT ©rHE 4ngH ddo] sk Zo| wol
I BRI U1t BHRES HolA|m(Guardiola, 1981; &K 5,
1987a) BATE AT Y4 A EL= S F7lol =& Hrhal dtgicHLovatt,
1999; @A 5, 1987a). T3 FEEY] A& BERY &R 23105
Eo} MRk, 1982: HF)E, 1978), M # ZThEo] EW GAE AEFT A up
TR R ol7l Ao R WA EY SR Wobd dairt Hodokx shlvh(#
J&, 1998: Powellz} Krezdorn, 1977).

3. REER

3.1. REY £ERAR

Zad e REABREIV AES TSI e 2 il deel Uiy o
2 wmlo] §o]9ltH(Bain, 1958; Hirai2} Ueno, 1977: Hisada & 1997: FIE,
1973 HJE, 1978 1980; Nii2} Coombe, 1988; 1990: EA S, 1982).

Bain(1958)> d3Alo} =] pde] B3RS A17]: MKSEE, A27):
MKt R, 371 EKAH 5 3LAE rdlen, #HE(1998)= 2FL el
A A7l MRs#EIZ D715 of 3043, A271= MRE 8Bz 64 3t
~84 St, A7l WHRBEEHE 8¢ olF, A4/l RAME 114 F3t

= 4TiAl R ESIec).

A~
JLI
A~
JLI



Hirai 2} Ueno(1977)+= ®BElS] WL T 4TtAR FEIA=d 194 BRE
2 BEEE W ROl U1t MilagRe] 2338 dojils Al7lolal AH2et
Aw Aol 53] BHEEE A7), A3Al= BABREE RNA $3fo] #mst
o, F4TtAS citrate$}t RNAZY A3 Al7] 2k Shalct.

23Uz REEKO REY AH2 S 2y F4E& vehied #
BE ANz 3FAl 71 L3St Atel 9€ Sk wE F7F =& et
Wi RELS olHr} o] 8¢ 3l~10¥ st Ale] F717F Wakthal stairt
(F/E, 1980). =3 315 T2 RERAE 16~20Ao] 71 g3t &
dol= 20~308 FI72 KiE2t lLAE HESHH 31T Fol=
Loll= WHEst Fole EAE= 2L WEITia sicHPIR, 1973).
wit 2o fER AE ERES BEE B REHIL 31, BE BE#s &
BT o O o] FE REML REMIT 2ol BEE #i 12 WERE
"rhal stoltHEmA &, 1982).

rlo

SESECI

-

3.2. RELEF HAAs= HHA

o) HiT) Aol AR Bl WRsL KAK WIS Mk K
W L] wel WelK BR BEAERS oS Q9lo] &3] Wakg Wl

Stover(2000)= H7E7F UT wod 24a=s] # ozt ik M4 ERo]
Hria stglom, ZFel AIB(1989)S 24 LXUzNE H3} A 2
Aepol WEAF FFS AT SArh EERS LIS AV
E%e) shubolm (Fishler 5, 1983), H2}8 Wol st HRUI He+5
BE UolNAT 13} FHES Z7IVTHEM, 1988). L2l Al wltis &
FHZ719 B Aol glold MERol 2 wasle] R Fow A
© FAACHHIE, 1998). S %7 FERE 69 sleria HRBHS 97
e feRe] AR ARt 78 Adol B Hbsly] Alztsh Hgs
2 Alolol EEiRITL HiES SEAIES SEoln MBS U4Fe] Exonz

AN
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ol MEWS WE IAultie] A F¥FE A= ZloltHFIE, 1991).
FURY] ALK} BESS] WAL Kobayashi 5(1968)2 HE &
(1970)°] wute] S=E of 7IXE WA sted A|EE HAITL 22t A6l

itad
(a3
o
(o
(N
R
o
»
5
B
&
P
o
=
N
[
&
)
q,
kd
ok
i3
I
ET“
HF
T
1
i)
N
X,

FA9 EAERS LWASIE LAY BAZ Qoln B4Po] H24F
B4R 2o

FYaIE A FUY SEE ASIGEE pF 4.1 0|4
&

=
Jststelont Balol BHH H8E RS SAsiAE -15bars

A
?
v
kd
514
R
=)
3% oM
fr
=
i3
>,
I
£
T,
o
ok,

BI- =
H(&AKR 5, 1988a), 4 T HA A& Au|tlE FUAIL LR

4. Rpeol Hmol 2olst= BN

ZE ve] HAZ EREU ERFIT w2 Es TE JIRE| 0|22 A4
RoZ ExRHZT FEl= AR/ DEA o|FojTh. ikl HEle] T
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BLe dojitedl olZle] EFHMoITE. $H3] gt pado] Tl Zoj
S 2FUY UFE 30T 24 stol sow A& 2wl o] gkt
Ao BHI BB Fole 9Hs| HKEFEI vt SACHFE, 1998).
BRI/ RERE HE EFERS 4t god RSN REY W=}
Low #WETcty s CHHuff, 1983).

Ztz o] 242 HEE, )t BKE 5 RRERET ohvzl REEE, AR
frE, RES BE, EFU 322X § o 7B 2l wet 2 A7) W

BE7t deldch ol 2% 2= ¥l MY I zu| S Lo
g3l Aelol A 15~20Telq ZHAS AU (RER, 1969; 1973 &R F,
1987b; 1994; FH'E 5, 1982), +% F ElEA 2| = 20TCoA 713 e
oot steltiE S, 19910 4KH, 1990).

UzA7 HAU BEZE ofstd e ERFEiAEU(R 5, 1990a;
1990b: Izumi 5, 1992) o]& =

FAEs} Asa, B2}

I

od

olr
ok
N,
ﬁ
ok
9,

e
X
ot
Ry
o,
>,
e
filo
o%
%
i,
1S

e
X

=
1988a; 1988b). #kk S(1985)2 Hako

Ko #eEI o] Zo] BEI w2 A2 HAo| w2y 4
T FALU(EAR 5 1989b; 1994), ®}1EZE Lol wal Qe wo]
z

LE~3
o olel% mi MFof YRl THARTH Aol W= o] Yarhe

h

1S
>

M
i

oF BEWE, 1980: R &, 1990b)ojut BEBEIL =of LTI AR O

L mlr W
filo
=)

Ex BF FHAHeol x3ths Z(Boswell 5, 1982; i, 1996)5 = =z|o] <3
i dHo] sle= Zog BTl

ool S BagLol AL Fo| o] FUHL Ax ojzen
(Tachibana2} Yahata, 1998; EH, 1972), o|ZF 2 Bk FRAANE 22 53}

£ vepfdcta stcHEAR 5, 1989).
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51. & 2 ® &8 Bk
23U ]I e & Y2 U BN E AFE ] 9HFE 10de] 2H F
15

7¥tedlCaiE 5, 1981) BElY] ol GRS uife il WHEE A

AolAl% 10URE S BEMS F7151 @n vBUDL 99U Feol ¥
HBol 7 108 Feolt B THU WA HUT Su(HE 5
1981), Echeverria®} Burns(1990)% BEEME 7} A= A2 Elf3lE o] &

o 1% 4T

J

A2 z7)ela sheict. 3t sF$Axul(Richardson 5,
1997)1} Qx| (%3 1997; Tadeo 5, 1987)% A<55ote ¢ Z71= &
ol BE inol &3t Zlojth

I 5(2000)2 23Uz F¢ A5 HER T2

»a

2FU A5 B 5B B S8 g 7Y dAel AR 3 O F
TH7)o = MR mESt 1% Wzt d

vl 23U AEFY ABMRS gkl 90~95%c°]a 1 & FFAtel 5
= "ok RERe AL 8% vlEo] A Aol FSEHEA T
3 =

=
A gte 343 ZasiAn w2 et 37wl A4HE

2

2

H]&o] of 10%1t HTial SIStiCEE 5, 1981).

2 A53 ARES Aol Bgel A8l BEEA Mifiste ERE=
Ro] ofufel QollA HMifizlol2 = STl AR Ao KREERE
HEol wHllol X B Lol F2% JEL st JUth=tl(ARE T

n
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2
T

1985b), BEERH:
Al S(1993)0
1992), &

452717} ol

2000 A%, 990a;

=
O r

1985a).

1985¢).

1997; itk 5,

O

9¢ FoFE 124 ATt 23
2

2+ A A Z1TH(Sadka
1991;

CHRIR S theik,
5 Y W B S7UF FEA (KRR R,

upxt7bA] 2
W7 SR EEAmT A% of

1996: ZEIL,

dzre]ol ERAFBM, WRME 2hd2 B

T = S7HACHARR S ik,

of A

A~
JLI

o}

&
(i &,

2}

==

A

1978),
BE AAst £ B RE
1990b).
A A

T

i

l

H

3

EO r
1973).

AL
NP} RFR(1978;

1

PRTERTH 2]

Q
&,

B

o] et WA E

1

=

=
=

]

E

j

H
SEEEREE]

1994).
= ®R
71 =E VBRI SHATH

A7 Holglc

1993;
e
_14_

ofu] 2}l MRMER ot

BEE= gfotxltia StvHI#k &,

22
=
ERERCZ = HHE,
<

1Ll o
Begdd 43S nlA

ol
=

o] &3l Ato]
5.2. L ¥
o} sfetellAe] Agl,

—

=]

WEs 5 RS U AR T FREV w9 ERERC=R
=]

=



0.980~0.999)
29C=E &3 7}

L.

L S

b FEBA(r

Tm

k)
29Co] w3 172852 =

p/]

o] 7} FH= == o5H 7~94de]

T
L

L S

HEE

=]

=]
= 20~25TolA FAEICHFE 5,

o

2C &2 w3, THhe 29T W= yokrta sioich

dol HUE He 227} el E#gs 3

o] Hr}al s}t Susanto} Nakajima,

5}
4

=}

gtodFol= 40CelA]
o 2

>

. 4R 5(1990a: 1990b), Izumi 5(1992)2} Syvertsen

2} Albrigo(1980)e] 2lslw ¥ LR JujE spA T 9Xel w}

i
22C2 ytorn

-
[¢]

L.

L S

|

=]

8d o HEmE} T HEEs

=
10 o]
AU AL KEFRA

1982)
o] 4l
23
a
1990).

o|J
Me
Iv_.ﬂ
B
m X
1 _’)_
mm 1...V.x
N
JH 1Ero
ol ol)
s
M G}
Py
N B
§ £
e
oo
W B
T"
il ! w__
ol K
wo )
o

28 Fhx1e} dujo
ro] Z7jela RAKE

21
2]

ujo}

=

=

o el 71|
- 15 -

=2

wheta] s el B Sl FA] fZ AlEelA
Al

e 2% 3

1988b).
3

=

(=)
Hl(Iwasaki 5, 1986: ik S, 1985),

2] L
AA

CH&A
ks stactONE e AR, 1991).

o
Py
=l



A
FE 9~10¢ Zefo] Fel A7t 9% ul3iviae SIGtHEEST X,

1985). ZZafoll o3l Tl Helxl= AL Bl EYeE dRel 9%

(o} (o}
< njA7] el B AEd ¥ 8@ 9 A '9E 1 43T 24
7b glrh mldERAN @ 2 olFAulet o] BlES WAL LA BifRol

1)
U 2w E EA5te] el 8 F4E 9Rs FREAEHAE ol | ¥
S7V7F EX"H e stdvkE 5, 1991 et JBA, 1991).
F7HE 213 FREAEHE WHe A7)ol nhel L mate] Alo|7t Q=
o =xlof s REHER] 45~50mEE 8~9d€o] MY EUI(=, 2002 EH,
1972), dh¢-2 AufolA= 40~45mE = T F 75~110€0] &P o] AdTH( A,
2000; skt #E, 1991: £, 1995). RFEAS BTH(1980) = 9¢ 1¥€9] ks
EERlEzt 2% U DRt = el oldria sinh [ F
(1996)2 71&ol= B 2o] &3] ol F7lstiA|nt 1149 26del= &
2EgAT AVAA Zpebd g3t ZEc | ko] woitia sl
LRSS HA T5 Zo] B ¥ &2 4P TS HWoni(iE, 1996),
3 FoM=E HAHEE FA FHE EEFOl moMHUHEXR 5, 1991
Tachibana®} Yahata, 1998; EH, 1972). :#2 FAEI o W Agefo] &

3Gl Rol Bulvt A4S FEst staleln stylth#, 1975 WA

o
[lo
oL
to,
olX
N
N
It
kd
S
HF
En
1
flo
Mg
lo
A
r>4
to,
iy



B 52000 BRE 27 WIRES 755 thBel gHstel B2
ZARE 23 R thBe] WESL w3 4 BYS FUoE Bol MY 3%
tha sk

5. 2002), Hzpero] wWol BRI S5 7 A¥E W= YWHHE B
o|ARE 4t TS AtelZt ghvial SHATH R, 1988). 2
= gzhy] 108 Gahy] 168 FHgh o] WErt &t &AHE 5, 1995b).
AAUE 7} Zole o ek ylolx| a1 (Boswell 5, 1982; #%, 1996), %
el ool gt zpdo] uiFel 3t pdETE FHol Eyom(3F,
1974; ZiEQ} HOEE, 1982; R 5, 1990b) 48 ol BIOLHERMET ¢
E7F =UttCUME 5, 1980). Ll A Yol wietA = BB, BERWBMINZ
B B S Aolrt gl FFE UATHARS: Bk, 198la).
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m. #% 2 Hik

1. iRyl BEEE L ARHAE

1. AEES Ee

19944
gog FEste] 17] H ol
200m A 17] =& Jgl3n 2d FEEHEY v
o7 3lof 50m HHOZ
Bl

1998 d7HA] 571 d k2 AF=E Jb¥, &R, =W, & 41 B
|4 # 100m o]} =Y 1~27] =3, 3L 100~

Fig,

Jeju =" 7\ _Seongsan
. ] =
T . 25" S
Fa N-Odeung (60-2.0) E-Nans o
o (150-5.0) (100-3.0) 4
_a“"t' S-Ipseok __;'-
—~ (250-7.5) I
o S—Sinye—ZiS -Hary !
' ¥W-Sinsu S—Topyeongs(lg?n?’g) 1‘200 50) ‘:"
i 5 (50-5.0) . (100-25)  “(100= 20 S-Wimi
Hankyung S-Gangjeong - (50-1.0)
e (50-10) ¥ % 4 S-Bomok
W-Wolgwang .~ ™~ " = (30-0.3)
(100-7.5) Seogwipo

1. Locations of observation in Jeju island. The prefix to the name

of location indicates the region of the island (N: northern, S:

southern, E: eastern, W: western ), and figures in parenthesis

indicate altitude{m)—distance from the seashore(km).
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1999 Be] 2001371 3AdS 2]
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sto] 19949 4% 5
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ol
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(R705,

il
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<5 28 REEH
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ERZBENE AI2E ¥

ERElsy 18

HEE,

ol K, #ill, LEKS,
BkE, RE, RE 52 ER AEd & As MHREKERE(CAMBELL CRX51)

hva
s

J))

IR o g3te] A2 aokstd Felstant.

H
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2. AFHAE A WK

1. £ HAE B Bez T
ZAF 3 sflo] ZEZE 15~20d8 FFo2 AV FFEL UF 10FE
def A3t mid 22 URE S zxtelglon, FAEMS e, M,
RES kR & —REEE Y Fdol TIE W 22 U= sl
J RV HE 5 4
RREE 5 ety 223 2383 Aels shx] 4ot

2
BHHS SR HAY = 50%7} 3mo] A AgE EE 7202 sttt B
fEfi= Z82u7t d&ste] ARsty] A3ste 21718 BEREst e & o
ol HA ZEewd 80%8=7 AR S WEHME staom FA Ee
Hb o] ko] Zelo] W R AL Ao WHEt AV & HIEME stolch

wolr] Wl i3] ZAHe Wol & BITEMAETE 2~3Y F o2 A A
ERYE U oR T Algte] AL ARl oy o5 Edow X9

ol Wl A3 A 1052 g o= shlth

2.3. AER)E ¢ AKX #AE

AEES 7] Hdol 157 47) U&elA H3psrt FHF =o]5 2000]
2o BES I [ 4 1A R 2R E Elst T E2eE
Aol 5 U2 Whe (e es grlsteeh. AR AEERTL
$=2¥ 74 SheFE 8Y Adeatolo] LY 2] B SE A9 MEK
o REHE Aol FY4+E FHU4E e WERK) 2 Hrlsigch &)
g 5 W 45 2AE Fo)7] S8l 23] wHEste] Mgl 3

o]
217F & wis 33 Alof Hld & st BLsGTh ET g 2ARA
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2.4, REHE L 10 BAE

A FHELZ 2|9 2rt Evte 7d Sl 1KE FER 5/, ER 5
AE WY FARES FHCE oY A5t 72z £# ¢ 7T EEne=
digital caliper® Z&%3lgivh BIERMR-S 19943588 1998W7Ix|= 13HE] 1
3, 19994 o]F+= 2ol 13 Sl HEMES e FJef-FolA ¥
ol 71 & Fi& S35tk Y 18 IEARES SFA7 2414 27

oA Al ZAME AL W F AEMMRL BEE o] Aatstalch

2.5. RE, RAK, RBEK RE5A
e 89 FaRE A% BT A7

A&S ol &3l 0.1g 7] FAE A3t HLE Foialon RARS

[

1o,
A5
il
[47]
N
=%
1%
filo
W
=%
i
ok
<
iuj
A
i3

5171 Wl 5/ztdel AT EAL digital

LHe3 100 Fste] Tttt
H

2.6. Ao AR
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3x} Z2FFTE ALl 1,0008] 2 3] A5t DX-500 Bio-LC
MEEE ere 23Sy ¢33t E#PHE S = fructose, glucose, sucrose
(Sigma Chemical Co., GR)E A}&3l¥ o fe|W ko] 54T Table 1

2 st

Table 1. Bio-LC conditons for analysis of free sugars,

Column Carbopac T™M PAl
Mobile phase 100mM NaOH
Detector INT Amperometry
Injection volume 0.5.4

Flow rate 0.6mé/min
Column temperature 28T
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Bl TBES $% EH#EHPHEIE = L-malic, citric, oxalic acid(Sigma

Chemical Co., GR)E AF&SIFon {714t E4E $% Bio-LC EEEHS

o

Table 22} Zglcy,

Table 2. Bio-LC conditions for analysis of organic acid,

Column Ionpac(® ICE-AS6
Mobile phase 0. 4mM Heptaflorobutyric acid
Detector Conductivity
Injection volume 0.5.4
Flow rate 0.9mé/min
Column temperature 28T
3. MEEHO T
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1. AEMRe REft

Table 32 ZAPX|el8] £ KBS Uehd Zolth ZAtigel 37 A%

F 728 14.8CP oL O HeE 12.8~16.8CE m$ At}

Table 3. Annual mean air temperature(C) recorded at different locations

in Jeju island,.

Locatiozear '95 96 97 98 ‘99 00 'Ol | Mean
N-Doryeon 13.0 13.9 15.0 15.6 - - - 14. 4
N-Odeung 13.9 141 142 14.8 C - - 14.3
S-Bomok 15,7~ 15,7 16.6 16.8 - - - 16.2
S-Gangjeong | 15.3 15.3 15.7 16.6 - - - 15.7
S-Topyeong 15.0 15.3 15.1 16,3 15.5 16.1 16.3 | 15.7
S-Wimi 14.4 14.8 149 16.1 - - - 15.1
S-Sinye-1 14. 4 14.6 15.1 16.1 - - - 15.0
S-Sinye-2 13.5 13.2 14.2 15.8 - - - 14.2
S-Harye 14. 4 14.8 14.8 15.8 - - - 14.9
S-Ipseok 13.2 13.2 13.9 15.1 - - - 13.9
E-Susan 13.5 13.6 14.5 16,0 15,3 15.3 15.6 | 14.8
E-Nansan 12.6 12,8 13.7 15.6 - - - 13.7
W-Sinsu 13.1 13.0 15.1 16.2 - - - 14.4
W-Wol gwang 14.2 14.3 14. 8 15,5 14.7 14,7 15,1 | 14.8

Mean 140 14.2 14.8 159 15,2 15.4 15.7 | 14.8

See Appendix 1 for the monthly mean air temperature,
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olgtx & 4 glrt.

Table 3ofli= LFElLL 91A] QbAInt #]7te] o FHA7| & Bd 257 ¥
2 1047 397kA] F2A]7]el Xpol7t v 21 66FE 9WrbA] w27lel=
xto] 7} M gth(Appendix 1. #3). THEd] 229t B3 B of 74E RHEELA
o BER FiEo] 20~25Co] 22 (Kobayashi 5, 1968 HE =, 1970) 6~9
do] 25+ BE A oo] £FHEHE 77kl

Table 4. Annual precipitation and sunshine recorded at different locations

in Jeju island,

Precipitation (mm) Sunshine(hr)

Location ‘99 ‘00 01 Mean ‘99 00 01 Mean

S-Topyeong |3,062.7 1,402.7 1,748.6|2,071.3(1,720.2 1,846.7 1,991.0(1,852.6

E-Susan 2,345.1 1,322.3 1,591.3|1,752.9(1,550.5 1,953.4 1,936.8(1,813.6

W-Wolgwang [1,959.0 1,048.7 1,248.1|1,418.6|1,662.5 2,078.4 1,908.2|1,883.0

Mean 2,455.6 1,257.9 1,529.3|1,747.6|1,644.4 1,959.5 1,945.3|1,849.7

See Appendix 3 and 4 for the monthly precipitation and hours of

sunshine at the different regions of Jeju island,
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Table 5, Date of sprouting in ‘Okitsu Wase’ satsuma mandarin at the different

locations in Jeju island.

Locatiﬁar ‘94 ‘95 ‘96 ‘97 ‘98 ‘99 00 ‘01 |Mean
N-Doryeon 14 4 20 1 5 9
N-Odeung 14 12 21 5 11 13
S-Bomok 11 8 14 27 31 6
S-Gangjeong | 12 10 17 29 4
S-Topyeong | 14 14 19 13 5 15 12 8 13
S-Wimi 14 11 19 1 5 10
S-Sinye-1 14 5 18 2 4 9
S-Sinye-2 11 11 17 8 2 10
S-Harye 15 12 20 9 9 13
S-Ipseok 17 12 28 6 12 15
E-Susan 13 14 16 7 6 10 12 9 11
E-Nansan 13 13 17 10 7 12
W-Sinsu 14 8 19 27 6 9
W-Wolgwang | 16 12 26 29 6 11 10 8 11
Mean 14 10 19 4 6 12 11 8 11

Roman figures indicate the date of April, while italic underlined

figures that of March,
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19 AeTE 49 HE7H o8 BReS ol8dtel 4 o8 mb 9
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). Table 6ol LIEILE Q1] ofx|nt 24 1€FH 44€ 10¢7}
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Table 6. Correlation coefficients between the date of sprouting and 10-day
or monthly weather conditions in ‘Okitsu Wase’ satsuma mandarin

in Jeju island.

10-day mean air temp. Monthly
Month Early Middle Late Air temp. Prec. Sunshine
January -0.094 -0.118 -0.171 - -0.1244 0.078

February | -0.740%% -0.168 -0.816%% | -0.664%% -0.279% 0.107

March -0.627%% -0.731%x 0,025 -0.594%%x  0,415%% -0, 524%%

#*Significant at 5% level, #%Significant at 1% level,
Variables with correlation coefficient underlined were selected as predictors

in stepwise multiple regression analysis with P-to-enter=0.15 (R’=0.7388).
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P Y : Date of sprouting(April)
X1 : 10-day mean air temp(0J ) in late Feb. °

T April 20 - X, : Monthly sunshine hours in March o ©
GE, X3 : Monthly sunshine hours in Jan.
I} 00
S
o April 10 -
©
o

April 1

April 1 April 10 April 20 April 30

Date estinated

Fig. 2. Relationship between the date observed and the date estimated
from the multiple regression equation for sprouting of 'Okitsu

Wase’ satsuma mandarin in Jeju island,
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Table 7. Cumulative effective temperature (heat unit) calculated above
various minimum temperatures for the sprouting of ’‘Okitsu

Wase’ satsuma mandarin in Jeju island.

Minimum air temperature (C)
Classification
0 5 7.5 10 12.5
Heat unit (TC) 635.0 526.1 395.8 215.3 90.1
Standard deviation 114.5 133.6 123.1 89.2 54.1
308.2~ 196.2~ 78.3~ 10.3~ 0.0~
Range
878. 4 791.8 661.9 467.0 241.3
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Table 8. Date of full bloom in ‘Okitsu Wase’' satsuma mandarin at the

different locations in Jeju island.

Locatiﬁar ‘94 ‘95 ‘96 ‘97 ‘98 ‘99 00 ‘01 | Mean
N-Doryeon 15 22 26 12 5 15
N-Odeung 15 24 26 13 8 17
S-Bomok 11 17 15 7 3 10
S-Gangjeong 11 17 19 8 5 12
S-Topyeong 14 24 21 16 7 15 19 15 16
S-Wimi 16 22 24 12 5 15
S-Sinye-1 16 20 21 13 6 15
S-Sinye-2 15 23 21 14 5 15
S-Harye 18 25 27 16 10 19
S-Ipseok 20 25 26 15 11 19
E-Susan 14 24 23 15 7 10 17 11 15
E-Nansan 13 23 24 14 8 16
W-Sinsu 14 22 25 11 7 15
W-Wol gwang 16 25 26 15 8 16 22 14 18
Mean 15 22 23 13 7 14 19 13 16

Figures indicate the date of May.
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Table 9, Correlation coefficients between the date of full bloom and 10-day
or monthly weather conditions, date of sprouting or number of leaves

per fruit in the previous year in ‘Okitsu Wase' satsuma mandarin.

10-day mean air temp. Monthly
Month Early Middle Late Air temp, Prec, Sunshine
January | -0.269% -0.456%% -0,0953 -0.553%x  0.093

February| -0.748%% -0, 540%% -0,840%%| -0, 852%% -0,510%¢ 0, 282%
March -0.818%x -0.699%x 0,009 | -0.668%x -0.211 -0.156

April -0.844%%  -0.85%%x  -0.746%%| -0.871%x -0, 727%x 0, 854

Date of sprouting : 0.757%% | No, of leaves per fruit in previous year : -0.024

#*Significant at 5% level, #%Significant at 1% level,
Variables with correlation coefficient underlined were selected as
predictors in stepwise multiple regression analysis with P-to-enter

=0.15 (R?=0.9579).
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Fig. 3. Relationship between the date observed and the date estimated
from the simple regression equation for full-bloom of ’‘Okitsu

Wase’ satsuma mandarin in Jeju island.
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Y =23.2 +0.477X; -1.7311X, —0.021X3 +0.087X4 (R2 =0.9234)
Y : Date of full-bloom(May)

May 30 [ X1 : Date of sprouting(April) 0 8
Xz : Monthly mean air temp(O) in April

X3 : Monthly precipitation(C )in April
X4 : Monthly sunshine hours in March
o©O

May 20

Date obserbed

May 10|

May 10 May 20 May 30
Date estinated

Fig. 4. Relationship between the date observed and the date estimated
from the multiple regression equation for full-bloom of ’0Okitsu

Wase’ satsuma mandarin in Jeju island,

_37_



3. A& (L) A FREK

3.1. MR FEHN TEEH
Table 102 2| ¥ FEIEE(EEN)S UERd Zolc}

Table 10, Number of flowers per old leaf in 'Okitsu Wase  satsuma mandarin

at the different locations in Jeju island.

LocationYear ‘94 95 ‘96 97 ‘98 99 ‘00 ‘01 | Mean
N-Doryeon 0.3 1.3 1.0 2.0 1.3 - - - 1.2
N-Odeung 0.3 1.3 09 1.8 0.9 - - - 1.0
S-Bomok 0.2 08 09 1.5 0.5 - - - 0.8
S-Gangjeong | 0.3 0.7 0.3 1.3 0.6 - - - 0.6
S-Topyeong 0.6 0.5 1.3 0.6 0.9 05 09 0.6 0.7
S-Wimi 0.4 0.6 0.5 1.0 0.6 H - - 0.6
S-Sinye-1 0. 2501 41U N IGuAL LINIZERSIQY 6 a - - 0.7
S-Sinye-2 0.4 0.8 1.2 1.2 1.0 - - - 0.9
S-Harye 0.1 0.7 0.4 09 0.5 - - - 0.5
S-Ipseok 0.3 1.3 05 1.7 0.6 - - - 0.9
E-Susan 0.6 0.4 1.2 03 06 20 1.2 1.8 1.0
E-Nansan 0.7 0.3 09 05 0.4 - - - 0.6
W-Sinsu 0.3 1.7 04 2.1 0.8 - - - 1.1
W-Wol gwang 0.2 0.7 0.6 1.7 0.5 1.3 04 1.1 0.8

Mean 0.3 09 07 1.3 07 1.3 08 1.2 | 0.9
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Table 11. Correlation coefficients between the number of flowers per old
leaf and monthly weather conditions, or the number of leaves
per fruit in the previous year in ‘Okitsu Wase’ satsuma

mandarin in Jeju island,

Previous Air temp, Prec, Sunshine Current Air temp, Prec. Sunshine
year year
-0.005 -0.220 0.120 -0.218 -0.326¢  -0.160
Sept. Jan,
0.037 -0.154 0.161 -0.167 -0.276x  -0,240
-0.075 0.041 -0.222 -0.057 -0.255%  -0.134
Oct, Feb.
-0.068 0.038 -0.194 -0.039 -0.222 -0. 141
0.007 -0.193  -0.311% 0.025 -0.366%x 0,213
Nov, March
0.030 -0.193  -0.277% 0.019 -0.349¢x 0,203
Dec -0.027 -0.013  -0.057 Aoril -0.06 -0.071 0.101
' 0.006  -0.087 -0.152 | @ -0.0352 -0.146  0.089

Number of leaves per fruit in the previous year : 0, 330%%

*Significant at 5% level, #*%Significant at 1% level.

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit in the previous year is held constant,

Variables with correlation coefficient underlined were selected as

predictors in stepwise multiple regression analysis with P-to-enter=0,15

(R>=0.3980).
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Table 12. Number of leaves per fruit in 'Okitsu Wase' satsuma mandarin at

the different locations in Jeju island.

Locatiozear ‘94 95 96 ‘97 ‘98 99 00 'Ol | Mean
N-Doryeon 23.1 22.6 21.9 -16.5 20.0 - - - 20.8
N-Odeung 27.4--A48. 5% 25/ 2M"-12,0-"-'18.8 3 - - 20.4
S-Bomok 13.1 19.0 23.0 13.0 26.3 - - - 18.9
S-Gangjeong| 8.5 17.2 31.7 13.9 16.7 - - - 17.6
S-Topyeong | 15.8 25.1 21.7 23.0 11.2 16.1 22.4 17.7|19.1
S-Wimi 21.1 17.0 30.6 21.7 19.1 - - - 21.9
S-Sinye-1 12.1 12.7 68.6 30.4 24.2 - - - 29.6
S-Sinye-2 15,5 36.2 25.6 31.5 355 - - - 28.9
S-Harye 45.0 28.4 72.6 28.5 25.3 - - - 40.0
S-Ipseok 24.5 25.0 23.8 14.8 31.7 - - - 24.0
E-Susan 12.3 40.9 31.4 23.3 17.0 16.4 20.9 16.1| 22.3
E-Nansan 27.3 25,9 20.9 27.8 26.8 - - - 25.7
W-Sinsu 24.2 15.0 46.2 11.9 44.7 - - - 28.4
W-Wolgwang | 18.7 15.3 41.0 10.6 14.7 16.6 34.7 18.0| 21.2

Mean 20.6 22.8 34.6 19.9 23.7 16.4 26.0 17.3]| 23.9
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Table 13. Percent fruit setting in 'Okitsu Wase’

SO
P

different locations in Jeju island.

d2t

(o}
A=of

satsuma mandarin at the

Locati;(ia‘” '94 95 ‘96 97 ‘98 99 ‘00 'Ol | Mean
N-Doryeon 19.1 3.8 18.3 4.5 11.2 - - - 11.4
N-0Odeung 19.4 17.0 155 11.2 17.3 - - - 16.1
S-Bomok 39.4 17.1 19.7 9.9 27.3 - - - 22.7
S-Gangjeong| 36.6 21.8 32.4 10.7 24.9 - - - 25.3
S-Topyeong 9.4 154 83 17.0 16.0 21.6 16.2 35.3 | 17.4
S-Wimi 14.8 17.2 18.8 10.7 16.5 - - - 15.6
S-Sinye-1 48(6° . 6| 59225 1 5 34T = - - 17.9
S-Sinye-2 18,0 ~ 9.5 7.8 11.3 6.0 - - - 10.5
S-Harye 24.7 12.8 12.5 52 241 - - - 15.9
S-Ipseok 20.5 6.4 19.8 5.8 25.0 - - - 15.5
E-Susan 11.9 21.3 80 265 206 83 7.7 6.4 13.8
E-Nansan 5.3 37.1 9.6 18.7 30.9 - - - 20.3
W-Sinsu 21,9 25,9 13.7 6.1 17.5 - - - 17.0
W-Wolgwang | 27.7 22.6 11.8 11.7 32.5 11.1 20.0 13.4| 18.8
Mean 22.7 17.0 14.7 11.2 20.3 13.7 14.6 18.4 | 16.6
ol Lol ERWII A AlolE Kol BMo] HE A2 ARl Wi 3
2 o] EEMIAT Table 13614 B uleh Zo| sfol whel £ ool

ulet FRRo] A thE A= dAFHAL
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10.5%0l 41 25.3%% wj ol4te] Xjol7}l glgith B3 5U Azl x|zt 2}
ol 5.3%~48.6%% 1 vt ouju Hi B Aol A= AE 5.3~
37.1% % 78 7l7to] Elo] ERERK xfo|7} mj¢ AU3S & 4= glgc)

3.4. BRE ¥ ERGW KR
5~7del & V|23 4 e, AeY, Uz
o] A#ES EAM3Z A3 Table 1404 R uie} Zrh

Table 14. Correlation coefficients between the percent fruit setting and 10-day
or monthly weather conditions, or logarithm of the number of flowers

per old leaf in ‘Okitsu Wase’ satsuma mandarin in Jeju island,

10-day mean air temp. Monthly

Month Early Middle Late Prec. Sunshine
Ma 0.084 -0.177 0.200 -0. 003 -0, 254
Y 0.173 0.060 0.148 -0.077 -0, 287
June -0, 271 -0.215 -0.098 0,227 -0. 253%

-0.175 -0. 055 0.101 -0.141 0. 046

Jul 0.243 0.249 -0. 042 0.116 -0. 060

J 0. 297 0. 304 ~0.008 0.042 0.111

Logarithm of the number of flowers per old leaf : -0.651%:%

#*Significant at 5% level, #%Significant at 1% level,

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when logarithm of the
number of flowers per old leaf is held constant,

Variables with correlation coefficient underlined were selected as predictors

in stepwise multiple regression analysis with P-to-enter=0.15 (R°=0.4769).
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Y =-26.048-23.3420gX1+1.6049X, (R* =0.4769)
40 I v : Percent fiuit set

X1 2 Nurrber of flowers per old leaf

30 | Xo :10-dav mean air teno(0) in mid July
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Percent fruit set estimated

Fig. 5. Relationship between the percent fruit set observed and that
estimated from the multiple regression equation in ‘Okitsu

Wase’ satsuma mandarin in Jeju island,
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Transversal diameter(O)

7/16 7/23 7/30 8/6 8/13 820 827 93 910 Y17 924 1071 10/8 1015 10/21 10/29 117 11/12
Date of observation (Monthv/date)

Fig. 6. Changes in transversal diameter of fruit in 'Okitsu Wase' satsuma
mandarin in Jeju island, Mean of 4,200 fruits measured at 14

locations in three years of ‘96 through '98.
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Date of observation (Month/date)

Fig. 7. Changes in daily increase in transversal diameter of fruit in
'Okitsu Wase' satsuma mandarin in Jeju island. Mean of 4,200

fruits measured at 14 locations in three years of ‘96 through '98.
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Table 15. Correlation coefficients between the increase in the transversal
diameter of fruit and various variables during the different
periods of fruit growth in ‘Okitsu Wase ' satsuma mandarin in

Jeju island,

Period July 16  Aug. 6 Sept. 17 Oct. 1
July 16 ~ ~ ~ ~
Variables Aug. 6 Sept., 17 Oct, 1 Nov, 12

Diameter at the beginning

of the period 0.206 -0.695%  0.473%  0.358

Date of full bloom -0.910%x -0,248 0.7177%x -0.299 0, 597

No., of flowers per old leaf | -0;043 H H - -

No, of leaves per fruit -0.400% -0.326 0. 700 0.193 0. 516%:%
Cumulative temp, 0.906%x -0.407% -0.116 0.636%x 0,342

Precipitation 0.223 0.273 0,529 0.710%x 0. 505k
Hours of sunshine 0.641%x -0.206 -0,225 -0.735%% -0, 659%%

#*Significant at 5% level, #%Significant at 1% level,
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Fig. 8. Increase in fruit diameters in 'Okitsu Wase’ satsuma mandarin
in Jeju island. Every point indicates mean of measurements for
3,950 fruits collected from 14 locations for 5 or 8 years (94
through '01).
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Fig. 9% 849 20038 119 129704 14 24 0% 23] RW3t 2@
T REIS S AT FPst] FLY Folch

Peel thickness( )
N
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Fig. 9. Changes in peel thickness in 'Okitsu Wase’' satsuma mandarin in Jeju
island. Every point indicates mean of measurements for 3,950 fruits

collected from 14 locations for 5 or 8 years ('94 through '01).
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Fig. 10. Increase in weight of fruit and pulp, and pulp ratio in 'Okitsu
Wase' satsuma mandarin in Jeju island. Every point indicates mean
of measurements for 3,950 fruits collected from 14 locations for
5 or 8 years(’'94 through '01).
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Table 16. Transversal diameter{mm) of fruit in 'Okitsu Wase  satsuma

mandarin at the different locations in Jeju island.

Locati;(ia‘" ‘94 '95 96 97 ‘98 ‘99 ‘00 'Ol | Mean
N-Doryeon 66.7 61.7 67.4 54.9 64.9 - - - 63.1
N-0Odeung 70.9 68.9 68.5 59.6 66 - - - 66.9
S-Bomok 64.3 66.7 70.5 61.8 69.5 - - - 66.5
S-Gangjeong| 59.5 61.6 60.8 52.4 64.4 fi - - 59.8
S-Topyeong | 62.5 65.7 64.6 66.9 61.9 64.2 70.3 67.3 | 65.4
S-Wimi 65.2 65.4 68.6 58.8 67.8 - - - 65.2
S-Sinye-1 68.6 63.7 74.2 64.7 69.5 - - - 68.1
S-Sinye-2 | 66.7 67.8 65.0 65.6 69.9 - - - 67.0
S-Harye 71.1 66.8 69.8 68.7 73.0 - - - 69.9
S-Ipseok 62.5 58.3 62.4 58.1 64.9 - - - 61.2
E-Susan 69.8 74.6 62.4 64.4 64.1 62.8 64.4 64.0| 658
E-Nansan 60.7 69.0 63.9 64.4 66.9 - - - 65.0
W-Sinsu 66.3 61.0 67.4 54.0 68.5 - - - 63. 4
W-Wolgwang | 67.5 61.6 67.6 58.0 67.3 65.9 70.4 61.5|65.0
Mean 65.9 65.2 66.6 60.9 67.1 64.3 68.3 64.3 |65.2
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Table 17. Correlation coefficients between the transversal diameter of fruit at
harvest and monthly weather conditions, the number of leaves per fruit

or date of full bloom in ‘Okitsu Wase’ satsuma mandarin in Jeju island.

Month May June July Aug, Sept. Oct,  Oct.+N° Total”

Cumulative | 0,025 -0,177 0.122 0,267« 0,113 0.140 0.176 0.015
temp. 0.189 -0.078 0,287% 0.311%% 0,244% 0,231% 0.219 0. 264*

-0.010  0.389%%-0,033 0.016 0.217 0,259« 0.246%¢ 0,197

Precipitation) 13 0.264% -0.008 0,014 0,33k 0.266¢ 0.173 0,225

Hours of [-0.111 -0.418% 0,112 0.169 0.062 -0,316%% -0,220 -0.118
sunshine |-0,306%% -0,306%x 0,166 0,126  0.085 -0, 315%%-0,092 0,028

No., of leaves per fruit : 0,527 Date of full bloom : 0,165

*Significant at 5% level, #*%Significant at 1% level.

Upper Fig. ures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit is held constant,

Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0.15 (R*=0.4293).
“Oct. +N contains data from Oct. 1 to Nov, 12.

"Total contains data from May 1 to Nov, 12,
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Table 18. Longitudinal diameter(mm) of fruit in ‘Okitsu Wase’ satsuma

mandarin at the different locations in Jeju island.

Locatiozear ‘94 ‘95’96 ‘97’98 ‘99 ‘00 'Ol | Mean
N-Doryeon 54,3 52,5 51.2 44.9 52.3 = - - 51.0
N-Odeung 53.2 52.5 52.4 48.2 52.1 - - - 51.7
S-Bomok 52.8 50.5 53.7 48.8 55.1 - - - 52.2
S-Gangjeong| 48.0 51.3 52.6 44.0 50.9 - - - 49 .4
S-Topyeong | 51.4 51.8 53.8 53.2 44,0 49.4 520 47.4| 50.4
S-Wimi 53.4 49.8 54.8 49.1 53.3 - - - 52.1
S-Sinye-1 55,0 49.8 59.2 51.5 551 - - - 54.1
S-Sinye-2 | 52.0 53.2 51.3 52.6 53.9 - - - 52.6
S-Harye 57.4 52.8 54.6 54.5 58.1 - - - 55.5
S-Ipseok 51.3 47.3 49.5 45.9 50.2 - - - 48.8
E-Susan 53.5 60.2 50.7 52.1 50.5 49.8 47.7 46.3 | 51.3
E-Nansan 50.0 54.2 53.0 52.6 50.7 - - - 52.1
W-Sinsu 51.8 51.2 53.0 46.9 53.4 - - - 51.3
W-Wolgwang | 55.8 50.1 55,1 47.4 53.0 50.5 53.0 44.2 | 51.1

Mean 52.8 51.9 53.2 49.4 52.3 49.9 50.9 459 | 51.0
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Table 19. Correlation coefficients between the longitudinal diameter of
fruit at harvest and monthly weather conditions, the number
of leaves per fruit or date of full bloom in 'Okitsu Wase’

satsuma mandarin in Jeju island.

Month May June July Aug, Sept. Oct, Oct,+N* Total”

Cumulative |-0.065 -0,222 0.032 0,174 -0.014 -0.009 0.101 -0,061
temp, 0.057 -0.193 0.203 0,221 0.084 0,028 0.089 0,133

-0.041 0.301%x -0,116 0,034 0.143 0.011 0,035 0,053

Precipitation| o or (131 _0.104 0,039 0.252¢ 0037 -0.021 0,073

Hours of 0,048 -0,302#x 0,101 0,105 0,147 -0,070 -0,040 -0,030
sunshine |-0,066 -0.164 0.214 0,148 0.201 -0.079 0.090 0.172

No. of leaves per fruit : 0.554#%% Date of full bloom : 0,145

*Significant at 5% level, #*%Significant at 1% level.

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit is held constant,

Variables with correlation coefficient underlined were selected as predictors in
stepwise multiple regression analysis with P-to-enter=0,15 (R*=0,3909).

“Oct. +N contains data from Oct. 1 to Nov, 12.

“Total contains data from May 1 to Nov, 12.
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Table 20. Shape index(%) of fruit in 'Okitsu Wase’

the different locations in Jeju island.

AG= ] #ie
Ao A et

satsuma mandarin at

Locatiozea‘" ‘94 ‘95 ‘96 97 ‘98 ‘99 ‘00 ‘Ol | Mean
N-Doryeon 122 122 128 122 124 - - - 124
N-Odeung 127 122 125 124 129 - - - 125
S-Bomok 121 124 128 127 126 - - - 125
S-Gangjeong | 126 120 118 118 127 - - - 122
S-Topyeong 126 124 123 126 133 127 130 138 128
S-Wimi 126 131 122 122 127 - - - 126
S-Sinye-1 123 128 121 126 126 - - - 125
S-Sinye-2 127 119 122 125 130 L - - 125
S-Harye 118=4122-" "122"7""126" 126 - - - 123
S-Ipseok 121 129 124 127 129 - - - 126
E-Susan 125 119 124 124 127 125 131 141 127
E-Nansan 127 121 123 122 132 - - - 125
W-Sinsu 122 122 124 115 123 - - - 121
W-Wolgwang 125 126 120 122 127 126 130 135 126

Mean 124 124 123 123 128 126 130 138 127

Shape index was calculated as (Transversal diameter/Longitudinal diameter)x100.
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Table 21. Fruit weight(g) in 'Okitsu Wase’ satsuma mandarin at the different

locations in Jeju island.

Locati;(ia‘” ‘94 ‘95 ‘96 97 ‘98 ‘99 ‘00 ‘Ol | Mean
N-Doryeon |[118.0 91.0 111.5 &69.2 115.7 - - - 101.1
N-Odeung 120.3 104.2 114.3 85.7 119.8 - - - 1108.8
S-Bomok 104.1 101.6 123.2 93.0 138.7 - - - |112.1
S-Gangjeong| 90.8 98.8 101.6 65.2 109.4 = - - 93.2
S-Topyeong |106.8 105.1 113.6 116.7 84.3 101.9 123.0 112.4|108.0
S-Wimi 121.4 105.2 119.4 92.8 124.9 - - - |112.7
S-Sinye-1 [125.5 100.1 144.0 107.6 134.3 - - - 1122.3
S-Sinye-2 [114.5 103.5 97.9 112.0 134.9 - - - |112.5
S-Harye 128.9 105.5 116.6 121.1 152.5 - - - 124.9
S-Ipseok 97.7 86.7 93.5 77.7 109.4 - - - 93.0
E-Susan 116.9 147.1 100.0 108.5 107.3 100.6 100.3 109.6|111.3
E-Nansan 100.8 111.5 109.3 103.8 119.4 - - - 1108.9
W-Sinsu 104.5 102.1 114.9 70.6 121.4 - - - 1102.7
W-Wolgwang [135.1 99.1 116.2 80.1 121.1 106.0 127.5 86.8|109.0

Mean 113.2 104.4 112.6 93.1 120.9 102.8 116.9 102.9|108.3
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Table 22. Correlation coefficients between the fruit weight at harvest and
monthly weather conditions, the number of leaves per fruit or date

of full bloom in ‘Okitsu Wase’ satsuma mandarin in Jeju island.

Month May June July Aug, Sept, Oct.  Oct,+N° Total’

V.16l 0.210

Cumulative | 0,174 -0,131 0. 161 0.248% - 0,236%  0.258% 0,297%x
temp., 0.305% -0,090  0,312%x 0,287% 0,347#% 00,3204 0,309k 0,409

bocioitation 012 0.3938 0105 -0.109 0403 0,143 0115 0,162
PIEMION 6109 0.276% -0.091 -0.124 0,517 0.179 0,080 0,189

Hours of |-0.270% -0, 449+

te
n
te
n

0,075 0.058 0,120 -0.3b1%x 0,187 -0.086
sunshine [-0.405%%x -0, 364 .

0.15 0.081 0.154 -0.390%x -0,108  0.060

No, of leaves per fruit : 0,456%:k Date of full bloom : -0.084

*Significant at 5% level, #*%Significant at 1% level.

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit is held constant,

Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0,15 (R°=0. 4680).
“Oct. +N contains data from Oct. 1 to Nov, 12.

"Total contains data from May 1 to Nov, 12,
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Table 23. Fruit peel thickness(mm) in ‘Okitsu Wase’ satsuma mandarin at

the different locations in Jeju island.

Locatiozear ‘94 '95 96 97 ‘98 ‘99 ‘00 'O | Mean
N-Doryeon 29 2.2 25 2.2 2.3 - - - 2.4
N-Odeung 2.8 2.3 23 23 25 - - - 2.4
S-Bomok 2.3 1.8 2.2 2.2 2.4 - - - 2.2
S-Gangjeong| 2.5 2.2 2.1 1.8 2.4 - - - 2.2
S-Topyeong | 2.4 2.1 2.2 2.5 2.0 20 27 26| 2.3
S-Wimi 2.4 2.2 23 22 23 - - - 2.3
S-Sinye-1 2.3 2.1 2.1 2.6 2.4 - - - 2.3
S-Sinye-2 2.6 2.2 2.2 2.5 26 - - - 2.4
S-Harye 2.6 2.1 2.2 2.6 2.6 - - - 2.4
S-Ipseok 2.4 20 2.1 2.2 2.0 - - - 2.1
E-Susan 2200 B Gn e cti i el el s32c2 2.6 2.6 | 2.4
E-Nansan 2.7 s . 3631 1214 2.5 21 v - - 2.4
W-Sinsu 2.1 2.1 2.2 2.5 2.0 - - - 2.2
W-Wolgwang | 2.7 2.2 2.3 26 22 2.4 28 25|25
Mean 25 2.2 22 24 23 22 27 25|24
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Table 24. Correlation coefficients between the fruit peel thickness at
harvest and monthly weather conditions, the number of leaves

per fruit or date of full bloom in ‘Okitsu Wase’ satsuma

mandarin in Jeju island.

Month May June  July  Aug Sept. Oct. Oct.+N* Total”
Cumtuelnf‘;”e 0.243¢  0.076 0.492% -0.014 -0.083 -0.075 -0.054 0,200
Precipitation|-0.394%x -0.162 -0.418%x -0.050 0.061 0.271% 0.178 -0.309%x

Hours of -0.216 0.057 0.495%x 0.113 0.396%x -0.080 0.071 0.406%x

sunshine

No. of leaves per fruit : -0.022 Date of full bloom : -0.212

*Significant at 5% level, #*xSignificant at 1% level.

Variables with correlation coefficient underlined were selected as

predictors in stepwise multiple regression analysis with P-to-enter=0,15

(R*=0.5493).
’Oct. +N contains data from Oct. 1 to Nov. 12.

"Total contains data from May 1 to Nov, 12,
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Table 25. Changes in a% value of peel surface at fruit equatorial area
during maturation in ‘Okitsu Wase' satsuma mandarin at the

different locations in Jeju island.

1997 1998

Location Oct. 14 Oct. 30 Nov. 12 | Oct, 14  Oct. 30  Nov. 12
N-Doryeon 3.4 18.3 26.8 -1.3 6.3 17.6
N-0Odeung 0.9 17.0 26.3 7.2 15.4 26.4
S-Bomok -0.6 14.6 26.3 -2.0 11.6 20.1
S-Gangjeong 5.4 22.3 28.7 57 15.2 23.0
S-Topyeong 1.3 18.0 29.7 11.0 21.4 21.0
S-Wimi -0.2 16.5 26.7 1.0 11.3 25.8
S-Sinye-1 -1.9 13.1 25.2 0.8 17.0 23.5
S-Sinye-2 -2.9 15.4 27.9 7.4 15.2 25.6
S-Harye 3.2 23.6 27.5 -2.4 13.3 21.7
S-Ipseok 1.7 18.6 26.2 3.4 17.4 23.9
E-Susan -0.4 15.7 28.4 -0.1 11.6 14.8
E-Nansan -3.1 13.3 25.2 0.5 7.3 22.5
W-Sinsu 2.7 15.0 26.1 -2.1 8.3 19.8
W-Wol gwang 2.9 18.9 28.5 1.5 14.0 22.5

Mean 0.9 17.2 27.1 2.2 13.2 22.0
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Table 26. Correlation coefficients between the a% value of peel surface at
fruit equatorial area on Nov, 12 and various climatic parameters or

other variables in ‘Okitsu Wase’ satsuma mandarin in Jeju island,

Full bloom Sept. 1 Oct. 1
Duration i = ~

Aug. 31 Sept. 30 Nov. 12

Cumulative tem ~0. 619 -0. 658%x =0, 5754k
P: -0. 334 -0. 311 -0.219

Hours of sunshine 0.011 -0.013 0. 686%%
-0.154 -0.035 0. 382

Precioltation -0. 343 -0, 638 -0, 512:%
P ~0. 057 -0.171 -0.152

No, of leaves per fruit : -0.134 | Date of full bloom : 0,632%% | Juice Brix : 0, 576%%

%*Significant at 5% level, #xSignificant at 1% level,

Upper figures indicate the simple correlation coefficients, while the
lower the partial correlation coefficients when the number of leaves
per fruit, date of full bloom and juice Brix are held constant,

Variables with correlation coefficient underlined were selected as predictors

in stepwise multiple regression analysis with P-to-enter=0.15 (R*=0.5896).
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| Y : a*value at harvest
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Fig. 11. Regression of peel colour(a%value at equatorial area) at
harvest on mean air temperature of Sept. in 'Okitsu Wase’

satsuma mandarin in Jeju island.
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Fig. 13. Changes in free sugar contents in juice during fruit maturation

in 'Okitsu Wase’ satsuma mandarin in Jeju island,
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Table 27. Correlation coefficients between fruit juice Brix at the beginning of
Sept and monthly weather conditions, the number of leaves per fruit or

date of full bloom in ‘Okitsu Wase’ satsuma mandarin in Jeju island.

Month May June July Aug, Total®

Cumulative temp,

0. 425 0. 294 0. 483 0,319 0, 506%:%
0. 335 0.236% 0. 399 0.346%%x Q. 505%%

-0. 322 0.153 -0.422%x  -0.163 -0, 3123

-0. 3073 0.287x -0.457%x  -0.133 -0. 3163

Precipitation

Hours of sunshine -0.130 -0.200 0. 3645 0.155 0. 299
0.100 -0, 319 0. 349 0. 240% 0.175
No, of leaves per fruit : -0.354%x Date of full bloom : -0, 331%x%

#*Significant at 5% level, #%Significant at 1% level,

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit and the date of full bloom are held constant,

Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0. 15 (R*=0, 4920).

“Total contains data from date of full bloom to the end of Aug.
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Table 28. Correlation coefficients between the increase in fruit juice Brix
during the period from the beginning of Sept to harvest (Nov,12)
and monthly weather conditions, the number of leaves per fruit or

date of full bloom in ‘Okitsu Wase’ satsuma mandarin in Jeju island,

Month Aug. Sept. Oct. S-N*
cumlative ton -0, 293 ~0.355%%  -0.294%% -0, 263%
p- -0, 316 ~0.145 0.128 -0.081
Bt tation 0.125 ~0.648%% -0, 291% _0. 684
P 0.033 _0.539%%  -0.416%% -0, 602%%
s of sunchine 0,114 0.202 0. 6584 0. 298
0. 243 0. 341%% 0. 632 0. 438

No, of leaves per fruit : 0,219 Date of full bloom : 0.455%x

*Significant at 5% level, #*%Significant at 1% level.

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit and the date of full bloom are held constant,

Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0. 15 (R?:0,664).

’S-N contains data from Sept. 1 to Nov. 12,
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4.0

citric acid —e— Titratable acid

3.0

20

Acid(%)

0.0

8/20 9/3 9/18 10/1 10/15 10/30 11/12
Date of observation (Month/date)

Fig. 14. Changes in the contents of citric acid and total titratable acid as

citric in juice of ‘Okitsu Wase’ satsuma mandarin in Jeju island.
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Table 29, Correlation coefficients between the content of titratable acid
as citric in fruit juice at the beginning of Sept and monthly
weather conditions, the number of leaves per fruit or date of

full bloom in ‘Okitsu Wase’ satsuma mandarin in Jeju island.

Month May June July Aug, Total®
cumlative ton ~0.294%%  -0.184  -0.302%c  -0.202  -0.476%x
p- ~0.022 20.090  -0.128 20.227%  -0.215
brecinitation 0. 080 ~0.037 0.036 20.024  -0.008
P ~0.013 ~0.069 0.011 20.112  -0.057
Hours of sunchine | 0125 20.084  -0.119 20020  -0.269%
~0.220 20.012  -0.072 0.121  -0.107

No. of leaves per fruit : 0.398%: Date of full bloom : 0. 436%:%

%*Significant at 5% level, #xSignificant at 1% level,

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit and the date of full bloom are held constant,

Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0. 15 (R*=0. 3572).

“Total contains data from date of full bloom to the end of Aug.
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Table 30. Correlation coefficients between the decrease in the content
of titratable acid as citric in fruit Jjuice during the
period from the beginning of Sept to harvest(Nov, 12) and
monthly weather conditions, the number of leaves per fruit,
date of full bloom or acid content at the beginning in

‘Okitsu Wase' satsuma mandarin in Jeju island.

Month Aug, Sept. Oct. S-N*
-0, 2934 -0.010 -0.072 0.014
Cumulative temp,
-0.198 0.181 -0. 006 0.201
0.031 -0.093 -0.126 -0.073
Precipitation
0.143 0.071 0.010 0.168
-0, 285% -0.108 -0. 067 -0, 231
Hours of sunshine
-0. 148 -0. 111 -0, 303 -0, 3913

No. of leaves per fruit| Date of full bloom [Acid content at the beginning
0, 3025 0. 275% 0. 831

%*Significant at 5% level, #xSignificant at 1% level,

Upper figures indicate the simple correlation coefficients, while the lowers
the partial correlation coefficients when the number of leaves per fruit, the
date of full bloom and the acid content at the beginning are held constant,
Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0,15 (R*=0.841).

’S-N contains data from Sept. 1 to Nov, 12,
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Table 31. Fruit juice Brix(°Bx) in ’Okitsu Wase  satsuma mandarin at the

different locations in Jeju island.

Locatiﬁa‘" ‘94 ‘95 ‘96 ‘97 ‘98 ‘99 ‘00 ‘01 | Mean
N-Doryeon 11.6 10.1 11.9 11.9 9.5 - - - 11.0
N-0Odeung 10.2 9.5 10.9 10.0 9.6 - - - 10.0
S-Bomok 10.8 9.5 10.5 11.0 10.0 - - - 10.3
S-Gangjeong| 12.2 10.7 12.6 12.8 11.6 - - - 12.0
S-Topyeong | 10.6 10.1 10.9 11.8 10.7 10.1 10.1 10.8]| 10.6
S-Wimi 10.7 10.3 10.7 10.9 9.4 - - - 10.4
S-Sinye-1 10.4 9.3 10.3 10.5 9.4 - - - 10.0
S-Sinye-2 9.9 9.2 99 11.0 8.8 - - - 9.8
S-Harye 9.8 9.7 11.3 10.6 9.1 - - - 10.1
S-Ipseok 11.6 10.5 12.0 11.3 11.2 - - - 11.3
E-Susan 10,88 29.2, L1111 6 9.5 86 9.0 94| 9.9
E-Nansan 916G J0. k1w @I I 8.7 v - - 9.6
W-Sinsu 11.9 9.5 11.1 11.3 9.5 - - - 10.6
W-Wolgwang | 11.1 10.3 11.8 12.2 10.3 8.9 10.7 11.7|10.9

Mean 10.8 9.9 11.1 11.2 9.8 9.2 9.9 10.6|10.2
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Table 32. Correlation coefficients between fruit juice Brix at harvest and
monthly weather conditions, the number of leaves per fruit or date

of full bloom in ‘Okitsu Wase’ satsuma mandarin in Jeju island.

Month May June July  Aug. Sept. Oct. Oct.+N* Total’

Cumulative

0.048  0.300% 0,172 -0.047 -0.152 -0.112  0.034 -0.054
temp.

Precipitation|-0.236% -0.041 -0.411%%x 0.013 -0.435%¢ -0,121 -0015 -0.485%x

Hours of 0.317#% 0.106  0.264% 0,033 0.417%x 0,423 0,175 0,242%
sunshine
No. of leaves per fruit : -0.016 Date of full bloom : 0,205

*Significant at 5% level, #*Significant at 1% level.

Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0.15 (R*=0, 5048).
“Oct. +N contains data from Oct. 1 to Nov. 12.

"Total contains data from May 1 to Nov, 12,
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Table 33. Content of titratable acid as citric(%) in fruit juice of 'Okitsu

Wase’ satsuma mandarin at the different locations in Jeju island.

Locatiﬁa‘" ‘94 '95 96 97 ‘98 ‘99 ‘00 'Ol | Mean
N-Doryeon 1.3 1.2 1.0 1.1 1.0 - - - 1.1
N-Odeung 1.1 1.3 1.1 1.0 1.0 - - - 1.1
S-Bomok 0.9 1.3 08 09 1.0 - - - 1.0
S-Gangjeong| 1.2 1.3 1.1 1.5 1.1 - - - 1.2
S-Topyeong | 1.2 1.5 0.9 1.2 1.1 1.0 1.0 1.0 1.1
S-Wimi 1.1 1.3 09 1.3 1.0 - - - 1.1
S-Sinye-1 1.0 1.5 1.1 1.1 0.9 - - - 1.1
S-Sinye-2 1.1 1.5 1.0 1.3 1.0 - - - 1.2
S-Harye 1.4 1.6 1.5 1.3 1.3 - - - 1.4
S-Ipseok 1.6 1.4 1.2 1.2 1.2 - - - 1.3
E-Susan 1.9 b4, Jd 0. 1.2..09 L0 11 1.0 1.1
E-Nansan 1.1 . 25, 0.9 1.1 1.0 & - - 1.1
W-Sinsu 1.3 1.3 1.2 1.2 1.4 - - - 1.3
W-Wolgwang | 1.2 1.6 1.4 1.4 1.4 1.0 1.2 1.6 1.3

Mean 1.2 1.4 1.1 1.2 1.1 1.0 1.1 1.2 1.2
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Table 34, Correlation coefficients between the content of titratable acid
as citric in fruit Jjuice at harvest and monthly weather
conditions, the number of leaves per fruit or date of full bloom

in ‘Okitsu Wase’ satsuma mandarin in Jeju island,

Month May June  July  Aug.  Sept. Oct. Oct.+N° Total’

Cumulative |-0,350% -0,382%% -0,111 0,059 -0,283¢ -0,117 -0,253% -0, 363
temp.  |-0.199 -0,337xx 0,057 0.072 -0.135 0,021 -0.189 -0.167

0, 343 -0, 324 0, 2954k -0,095 -0,238% -0,044 -0,170 -0,040
0.269%% -0,413%% 0,288« -0,176 -0.039 -0,096 -0.316%x -0.012

Precipitation

Hours of | 0.043  0.425%k -0,028 0,348kx 0,024 0, 346k 0,447+ 0,188
sunshine |[-0,249% 0,509%% 0,018 0,315%x 0,098 0.380%x 0,540 0, 350%

No, of leaves per fruit : 0,235% Date of full bloom :  0.340%x

*Significant at 5% level, #*Significant at 1% level,

Upper figures indicate the simple correlation coefficients, while the
lowers the partial correlation coefficients when the number of leaves
per fruit and the date of full bloom are held constant,

Variables with correlation coefficient underlined were selected as predictors
in stepwise multiple regression analysis with P-to-enter=0,15 (R*=0, 5561 ).
“Oct. +N contains data from Oct. 1 to Nov. 12,

"Total contains data from May 1 to Nov, 12,
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6.3.3. Bifk
WHERA RIS MR Table 350 UERd wie} Ztlh
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-

el

Table 35, Brix-acid ratio of fruit juice in 'Okitsu Wase’ satsuma mandarin

at the different locations in Jeju island.

Locatiozea‘” ‘94 95 ‘9% 97 ‘98 ‘99 ‘00 'Ol | Mean
N-Doryeon 8.7 8.4 11.7 11.3 9.6 - - - 10.0
N-Odeung 9.0 7.2 99 102 9.7 - - - 9.2
S-Bomok 11.6 7.6 13.3 121 10.5 - - - 11.0
S-Gangjeong | 10.3 8.5 12,0 8.4 10.7 - - - 10.0
S-Topyeong 8.8 6.9 12,6 10.1 9.7 10.5 10.7 10.6 | 9.6
S-Wimi 9.7/ & 33 8.3 9.1 1 - - 9.9
S-Sinye-1 10.6 6.3 9.8 9.6 10.3 3 - - 9.3
S-Sinye-2 8.7 6.0 9.9 8.7 8.6 - - - 8.4
S-Harye 7.2 6.1 7.6 7.9 7.3 - - - 7.2
S-Ipseok 7.5 7.4 10.4 9.3 9.4 - - - 8.8
E-Susan 11.1 6.4 11.1 9.5 10.1 89 81 96| 9.3
E-Nansan 9.0 83 10.7 9.1 9.0 - - - 9.2
W-Sinsu 9.4 7.2 9.4 9.3 6.9 - - - 8.4
W-Wolgwang | 9.8 6.6 8.8 89 7.6 88 88 75| 84

Mean 9.4 7.2 10.7 9.5 9.2 9.4 9.2 92| 9.1
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Appendix 1., Monthly mean air temperature(C) at the

locations of observation,

Loc, N-Doryeon N-Odeung

Year 94 ‘95 ‘96 ‘97 ‘98 94 95 ‘96 ‘97 ‘98
Jan, - 4.3 2.1 2.4 4.7 | - 3.9 3.4 2.3 4.0
Feb. - 4.0 1.9 4.2 7.3 | - 3.6 2.5 4.4 6.5
Mar, - 6.9 6.3 8.2 8.2 | - 7.5 6.9 7.6 7.2
April [ 14.0 10.0 10.3 13.5 153 |14.6 11.0 10.7 12.5 14.6
May 18.1 14.4 16,6 19.3 18.1 |18.8 159 17.4 18.0 17.7
June | 20.4 18.4 21.7 22.7 20.7(21.3 19.7 23.1 21.4 20.3
July [ 28.2 24.3 24.8 26.0 26.4(29.0 25.3 24.8 25.4 259
Aug. 27.1 26.0 26.9 25.4 27.5|27.0 27.5 26.3 24.6 26.7
Sept. | 21.5 19.6 21.9 21.4 23.0|20.7 21.3 21.5 20.3 22.2
Oct. 16,8 15.3 16.5 16.4 18.1|16.3 16,4 155 15.4 16.9
Nov. 12.7 8.6 11.4 12.4 10.9 |12.0 90 11.3 11.7 10.1
Dec. 7.2 3.6 6.1 7.2 6.6 | 7.1 4.7 5.9 6.4 5.6
Mean 18.4 12.9 13.9 14.9 15.6 |18.5 13.8 14.1 14.2 14.8

Appendix 1. Continued

Loc. S-Gangjeong S-Topyeong

Year |['94 ‘95 ‘96 ‘97 ‘98| ‘94 ‘95 ‘96 ‘97 ‘98 ‘99 ‘00 ‘01
Jan, - 5.5 58 4.9 57 - 4.6 55 3.3 5.1 59 6.4 5.3
Feb. - 6.6 4.7 7.0 8.9 - 4.9 4.7 6.0 8.1 6.4 4.5 6.9
Mar, - 9.2 8.4 10.6 9.4 - 8.6 8.3 9.2 9.210.7 9.2 9.6
April (15,1 13.011.3 13.4 16.1{15.3 12.6 11.9 13.115.9 14.413.614.1
May |18.4 16.817.3 17.9 18.7(19.1 16.6 18.1 17.719.0 17.418.618.3
June |20.6 20.320.9 22.2 20.6(/20.9 20.4 22,5 22,220.6 21.121.821.3
July |27.7 24.824.9 24.8 26.1(28.3 23.9 24.3 24.825.9 23.126.127.0
Aug., |27.1 27.527.0 25.8 27.4|28.1 28.4 27.0 25.427.3 24.727.427.1
Sept. (22.6 22,4229 21.9 23.7|23.4 22,7 22.6 22.024.0 24.322.523.6
Oct. (18.3 18.218.6 17.7 19.2(18.9 18.8 17.8 16.419.3 18.518.820.1
Nov. |14.8 11.613.5 14.1 13.4[14.9 12.0 13.3 12.212.9 12.414.713.4
Dec. 9.7 6.4 81 7.6 9.1 9.2 59 68 83 7.9 7.0 9.3 8.4
Mean (19.4 15.215.3 15.7 16.5/19.8 15.0 15,2 15.016.3 15.516.116.3
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Appendix 1. Continued

Loc. S-Bomok S-Wimi S-Sinye-1

Year ['94 '95 '96 '97 ‘98| '94 ‘95 ‘96 ‘97 '98|'94 ‘95 ‘96 97 '98
Jan. - 6259 6059 - 38 46 3.3 51 - 44 50 42 5.3
Feb. - 6949 8289 - 46 44 55 84 - 50 44 59 8.3
Mar. - 10.3 81 11,599 - 76 81 87 9.2/ - 7.9 80 88 9.2
April|(14.6 13.811.7 14.916.5/13.711.2 11,2 12,6 15,9|13.5 11.6 11.2 13.0 15.6
May (18.3 17.217.4 19.119.0{17.415.2 17.2 17,2 18.3|17.2 15.6 17.3 17.3 18.5
June |20.8 20.320.9 23.720.7/19.819.6 21.6 21.0 20.6(19.3 19.2 21.1 21.3 20.6
July [29.0 25,1247 25.426.3[27.425.0 24.4 24.9 24.9|26.7 24.2 23.9 24.1 25.3
Aug. |28.0 28.627.9 26.028.1|26.727.8 27.0 25.5 26.8|25.7 27.2 25,7 24.6 26.6
Sept. |23.5 22,7 23.8 22.8 23,5/ 21.822.5 22.0 21.9 23.8(21.5 21.7 21.4 21.7 23.2
Oct. (19.0 18.819.2 18.119.5/17.518.1 17.7 16.9 19.1|17.1 17.7 17.6 17.3 18.8
Nov. (15.1 12,114.2 14,513.7|13.411.0 12,9 13.0 12,7|13.4 11.3 12,7 13.8 13.0
Dec. 19.9 6.5 88 9.0 9.1 85 57 6.2 83 8085 58 69 84 84
Mean (19.8 15.715.6 16.616.8|18.514.3 14.8 14.9 16.1|18.1 14.3 14.6 15.0 16.0

Appendix 1. Continued

Loc. S-Sinye-2 S-Harye S-Ipseok

Year |94 ‘95 ‘96 ‘97 '98|'94 ‘95 ‘96 ‘97 '98|'94 ‘95 ‘96 ‘97 '98
Jan. - 3029 1.5 49 - 48 52 3.3 46/ - 29 34 1.2 3.8
Feb. - 3922 43 7.8 - 59 41 48 7.7 - 44 28 3.8 7.1
Mar. - 7.2 57 75 86 - 8582 88 87 - 7.4 63 7.4 8.0
April|13.3 11.2 9.3 11.7 15,5(13.7 12.011.3 13.115.3|13.1 11.2 9.6 11.7 15,0
May |17.4 15.416.6 17,2 18.4(17.6 15.917.6 17.7 18.3(16.9 15,2 16.4 17.1 17.9
June [19.6 19.221.0 20.8 20.2(19.6 18.7 21.5 21.320.0{19.2 18.8 20.6 21.1 19.8
July |27.3 24,1 23.1 23.8 25.4(27.0 22.724.4 24.2 25.0/26.6 23.2 23.4 24.0 24.9
Aug. (25.8 26,5252 24,7 26.8(26.6 25.8 26,3 24.6 26.6|25.1 25.7 24,5 24,3 26.4
Sept. |20.9 20,8 20.4 21.1 23.2(22.4 22.121.7 21.323.2|20.6 20.2 20.5 20.2 22.4
Oct. |16.3 16.315.7 16.2 18.0(17.4 18.317.3 16.8 18.5|15.8 16.4 15.7 15.6 17.7
Nov. |12.2 10.610.5 13.2 12,3(13.8 11.312.4 13.312.6/11.7 8.7 10.3 12.3 11.5
Dec. [7.1 3.8 52 7.9 7.3/85 6.1 69 7.4 8.0/6.7 3.6 47 6.8 6.5
Mean (17.8 13.513.2 14,2 15,7(18.5 14.414.7 14,7 15.7|/17.3 13.1 13.2 13.8 15.1
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Appendix 1. Continued

Loc. E-Nansan E-Susan
Year | '94 ‘95 ‘96 ‘97 ‘98| ‘94 ‘95 ‘96 ‘97 98 99 ‘00 ‘01
Jan. - 2.1 3.0 1.5 3.8 - 2.7 41 2.7 50 56 5.4 4.9
Feb. - 3.1 1.5 3.8 7.5 - 4.2 3.2 4.3 8.1 59 4.0 5.4
Mar. - 6.7 5.8 6.9 8.5 - 7.5 6,7 7.8 9.010.0 8.9 9.2
April|13.8 10.4 9.2 11.3 15.5[13.9 10.9 10.2 11.7 15.6 13.9 13.214.9
May |16.6 14.3 16.1 15.6 18.3[17.6 14.8 16.1 16.4 18.3 17.2 17.518.9
June [18.7 17.9 20.3 19.6 20.4|19.7 18.4 20.4 20.2 20.7 21.2 21.021.3
July (26,7 22.8 22.6 24.7 25.4|27.5 23.8 22.8 25,3 26.2 23.1 26.126.1
Aug. |25.4 25.5 25.0 25.0 26.9(26.6 26.8 25.4 25.4 27.5 24.7 27.226.5
Sept. |20.3 19.6 20.3 21.1 23.4|21.5 20.5 21.1 22.1 23.8 24.5 22.223.2
Oct. |15.515.1 15.3 15.8 18.7|16.2 17.0 16.3 16.8 18.9 18.0 18.218.8
Nov. |11.4 8.6 10.1 11.8 11.7[12.1 10.6 11.2 13.0 11.6 12.0 12.210.8
Dec. | 6.0 4.5 46 6.6 6.8 6.9 45 55 7.6 7.0 6.5 7.7 59
Mean |17.2 12.5 12.8 13.6 15.6[18.0 13.5 13.6 14.4 16.0 15.2 15.315.5
Appendix 1. Continued
Loc, W-Sinsu W-Wolgwang
Year | '94 795 ‘96 ‘97 ‘98 |’94 ‘95 ‘96 97 ‘98 ‘99 00 ‘01
Jan, | - 3.4 1.6 3.9 5.5 - 4.1 4.0 3.4 4.7 52 4.8 4.6
Feb, | - 4.4 -0.2 58 7.7 - 46 3.1 54 76 53 3.4 53
Mar, | - 7.4 3.8 9.3 8.7 - 8.0 6.9 88 80 9.3 7.9 8.0
April|13.9 10.7 7.1 12.5 15.3|13.9 12.4 10.5 12.415.0 13.1 11.9 13.2
May |17.1 15.2 13.4 16.9 18.5{17.0 15.9 17.3 17.118.0 16.7 16.6 17.7
June [20.6 18.7 18.1 21.7 20.9(19.6 20.0 21.3 21.620.6 20.8 21.0 20.6
July [28.2 23.2 24.8 25.1 26.3|28.1 24.4 24,7 24.825.9 23.2 25.9 25.7
Aug. |127.3 26.1 26.9 26.3 27.3|27.1 27.3 26.4 25.726.7 24.5 26.5 25.6
Sept. |21.6 20.0 23.0 22.2 23.6(21.5 21.1 21.7 21.523.1 23.7 21.5 22.2
Oct, |16.9 15,3 17.7 17.3 18.9|17.1 16.7 16.8 16.218.0 17.0 17.0 19.2
Nov, 12.7 9.3 12.1 12.2 13.0{12.8 9.8 11.6 12.811.5 11.4 11.0 12.6
Dec, | 7.0 2.9 7.5 7.9 7.9/7.4 53 6.2 7.1 6.6 6.0 8.6 6.3
Mean |18.4 13.1 13.0 15.1 16.1|118.3 14.1 14.2 14.715.5 14.7 14.7 15.1
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Appendix 2-1. Monthly mean air temp, (‘C) in the northern part(Jeju) of Jeju island,

Year 94 ‘95 ‘96 ‘97 ‘98 ‘99 "00 ‘01 | Mean
Jan, .0 1 .9 5.3 .7 6.8 .0 5.6 6.1
Feb. 7 .8 .5 .8 .8 7.0 .6 6.6 6.5
Mar. 7.9 9.9 .8 10.2 9.8 10.5 .4 9.5 9.5
April |15.1 13.0 12.0 14.3 16.1 14.3 13.5 14.1 | 14.1
May 18.8 17.0 17.9 19.0 18.8 18.4 17.2 18.5 | 18.2
June |21.0 20.3 22.6 229 21.5 21.8 21.6 223 | 21.8
July [28.4 259 251 26,7 27.4 240 264 26.7 | 26.3
Aug. 27.9 28.3 27.3 26.7 28.2 25.6 28.0 26.8 | 27.4
Sept. |23.0 22.3 23.1 23.0 243 246 222 231 | 23.2
Oct. 18.6 18.5 18.1 18.2 19.7 18.5 18.2 19.5 | 18.7
Nov. 14.9 12,2 13.3 14.3 13.4 13.0 12.4 12.5 | 13.3
Dec. 9.4 7.1 9.2 9.3 8.9 7.9 8.4 7.4 8.5
Mean 16.5 15.6 15.7 16.4 17.0 16.0 15.7 16.1 16.1

Data from Korea Meteorological Administration.,.

Appendix 2-2. Monthly mean air temp, (C) in the southern part(Seogwipo) of Jeju island,

Year 94 95 96 97 98 99 00 01 Mean
Jan, 7.2 6.6 7.2 6.1 6.9 7.7 8.1 7.1 7.1
Feb, 7.8 7.6 6.1 8.0 9.7 7.8 6.4 8.6 7.8
Mar, 9.0 10.2 9.5 11.4 10.9 11.6 11.0 11.2 | 10.6
April [15.3 13.7 12.8 14.7 16.7 15.4 14.8 15.7 | 14.9
May 19.0 17.4 18.4 18.8 19.7 18.3 18.6 19.8 | 18.8
June |21.4 205 21.8 22.8 21.2 21.6 22.4 222 | 21.7
July |28.6 24.9 251 25.4 26.2 236 27.2 27.4| 26.1
Aug. 27.6 279 275 26,3 27.5 253 28.3 27.9 | 27.3
Sept. | 23.6 23.1 23.8 23.3 25.0 25,0 23.8 24.4 | 24.0
Oct. 19.3 19.5 19.4 18.8 20.3 19.9 20.3 20.9 | 19.8
Nov, 15,7 13.0 14.6 15,4 14.9 14.1 14.7 14.2 | 14.6
Dec, 10.7 7.8 9.5 10.1 10.7 8.8 10.6 9.2 9.7
Mean |[17.1 16.0 16.3 16.8 17.5 16.6 17.2 17.4 | 16.9

Data from Korea Meteorological Administration..
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Appendix 2-3, Monthly mean air temp, (C) in the eastern part(Seongsan) of Jeju island

Year 94 95 ‘96 97 ‘98 99 00 ‘01 | Mean
Jan, 5.2 4.7 4.6 4.2 5.7 6.0 5.8 4.9 5.1
Feb. 6.0 5.8 3.5 6.1 8.4 6.2 4.2 5.4 5.7
Mar. 7.5 9.0 8.0 9.9 9.8 10.1 9.0 8.6 9.0
April | 14.4 12,3 11.0 13.8 15.9 13.9 12.8 13.4 | 13.4
May 17.6 15,9 17.2 17,9 18.4 17.2 16.9 17.9 | 17.4
June 19.9 193 21,1 21.7 20,4 21.2 21.0 20.6 | 20.7
July 27.2 243 241 252 26.2 23.1 26,1 257 | 25.2
Aug. 26,7 27.2 26,9 25,7 27.3 247 27.2 26.1 | 26.5
Sept. [21.9 21.5 22.8 22.3 24.4 245 22.2 22.8 | 22.8
Oct. 17.7 17.8 18.0 17.2 19.7 18.3 18.2 18.1 | 18.1
Nov. 14.0 11.0 12.8 13.8 12,9 12.4 12.2 9.5 | 12.3
Dec. 8.5 5.5 8.0 8.4 8.2 7.1 7.7 .6 7.3
Mean 15,6 14.5 14.8 155 16.4 15,4 153 14.8 | 15.3

Data from Korea Meteorological Administration,

Appendix 2-4, Monthly mean air temp, (C) in the western part(Gosan) of Jeju island,
Year 94 95 ‘96 ‘97 98 99 00 ‘01 | Mean
Jan, 6.5 6.2 6.0 5.4 6.4 6.6 5.9 5.7 6.1
Feb. .6 6.7 .4 6.5 .7 6.6 .3 6.4 6.3
Mar. 7.6 9.6 .3 10.1 .4 9.9 .0 .0 9.1
April | 14.6 12,4 11.3 13.7 155 13.3 12,3 13.9 ]| 13.4
May 17.2 15,9 16,9 17.5 18.0 17.0 16.0 17.4 | 17.0
June 20,1 20.0 21.1 21.7 20.6 20.4 20.5 20.5 | 20.6
July 27.2 245 245 247 256 23.0 254 258 | 25.1
Aug. 27.1 27.6 26,9 26.0 26.3 24.3 26.8 26,4 | 26.4
Sept. |22.8 22.3 22.8 225 23.7 24.0 21.9 23.0 | 22.9
Oct. 18.8 18.5 18.3 18.1 19.2 18.1 18.1 19.1 | 18.5
Nov. 15,1 12,6 13.3 14.4 13.6 13.0 12.5 12.6 | 13.4
Dec. 9.7 7.2 9.7 9.4 9.1 8.0 8.6 7.3 8.6
Mean 16,1 15,3 153 15.8 16.3 15,4 15,1 15.6 | 15.6

Data from Korea Meteorological Administration..
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Appendix 3-1, Monthly precipitation(

mm) in the northern part(Jeju) of Jeju island,

Year | ‘94 95 ‘96 ‘97 ‘98 ‘99 00 01 Mean
Jan, | 37.5 52.2 29.9 23.8 170.2 84.0 60,0 117.0| 71.8
Feb, | 46.0 55,1 21.2 26.6 59.7 62.4 16.3 81.9| 46.2
Mar, | 43.5 61.3 114.1 72.1 110.4 110.4 43.5 21.9| 72.2
April| 106.5 72,9 35.5 170.8 196.2 37.5 32.8 62.6| 89.4
May 24.8 136.0 57.2 74.6 116.5 79.0 46.2 105.4| 80.0
June | 342.3 100.9 223.7 79.2 228.2 204.0 97.6 259.7| 192.0
July| 72,3 413.2 48,7 108.3 111.5 706.0 166.2 123.1| 218.7
Aug, | 365.3 336.9 111.7 161.3 75.0 642.8 169.6 233.9| 262.1
Sept.| 94.0 121.2 7.8 44.8 413.0 508.0 331.2 109.7| 203.7
Oct, | 271.1 66.8 100.7 4.5 70.1 41.2 113.0 123.8| 98.9
Nov, 17.1  33.8 78.8 157.5 19.6 24.9 93.2 42.0| 58.4
Dec, | 28.5 22,6 51.8 76.0 10.7 25.8 19.8 107.6| 42.9
Total [1448.9 1472.9 881.1 999.5 1581.1 2526.0 1189.4 1388.6(1435.9

Data from Korea Meteorological Administration,

Appendix 3-2. Monthly precipitation(mm

)" in the southern part(Seogwipo) of Jeju island,

Year | ‘94 95 ‘96 97 98

‘99 "00 01

Mean

55.3 44.8 59.2 19.0
37.5 5.9 31.2 18.4
60.9 178.5 186.5 96.0
235.9 141.9 166.4 251.6
212.9 370.7 120.1 124.7
188.1 203.1 401.9 136.1
61.9 790.3 81.0 235.1
445.0 296.9 333.2 250.1
132.6 7.2 22,4 33.1
122.1 103.1 60.9 3.6
32.7 22.2 85.0 281.8
4.1 1.8 108.2 126.3

Jan, 145,1
Feb,
Mar,
April
May
June
July
Aug,
Sept.
Oct.
Nov,

Dec,

157.9 33.2 (36.3
147.8 141.5 (149.9
2711.2 87.6 (97.3
92.6 292.0
316.5 295.8
282.6 918.2
111.0 666.3
477.5 316.9
65.2 57.1
19.8 39.4

4.7 11.1

111.4 (123.4) 76.1 830

15.1
71.9 820
60.7 (64.0
162.0 (162.3
167.1 (158.5
135.4 (116.5
244.3 (282.6
188.2 (192.5
146.6 (150.5
93.9 (93.9
7.2

150,7 (155,2
9.2 (86.6
12.1 (14.2
203.0 (197.6
162.5 (164.6
271.8 (243.6
273.2 (266.7
240.8 (240.8
74.4 (74.4
167.8 (167.8
54.1 (M4.1
81.5 (83.0

278.4
295.4
977.9
635.5
351.5
59.2
47.8
10,2

(
( ( (
( ( (
( ( (
( ( (
( (
(

(
(
(

82.
54,
111,
177,
192,
247
347
323.
164.
90.
78.
47,

7
9
9
3
2

6
2
5
5
8
6
7

Total

1626.0 2280.4 1656.0 1575.8 2091.9 2970.5 (3062.7

) ) )
) .9) )
) ) )
) ) )
) ) )
) ) )
) ) )
) ) )
) ) )
) ) )
) ) )
) 6.9) )
) ) )

1368.5 (1402.7) 1782.1 (1748.6

1918.

9

Data from Korea

Meteorological

Administration except figures

parenthesis recorded at the grove of observation in this survey,
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Appendix 3-3. Monthly precipitation(mm

) in the eastern part(Seongsan) of Jeju island,

Year | '94 95 ‘96

97 ‘98

‘99

"00

01 Mean

Jan,
Feb,
Mar,
April
May
June

68.0 5.7 38.6
72.5 174.0 264.0
230.5 129.5 83.5
138.0 256.0 139.0
252.0 204.5 326.0
35.0 779.0 107.5
362.5 243.0 2850
117.5 132.0 29.5
108.5 60.5 194.5
31.5 58.0 119.8
23.5 31.6 120.3

July
Aug,
Sept.
Oct.
Nov,
Dec

69.8 45,0 50.2 20,0 2525 112.8 (97.5

22,5 8.5
147.5 151.5
277.0 237.0
105.0 96.5
218.5 327.5
201.5 369.5
270.0 257.4
46,0 378.5
140 54.0
305.5 16.5
175,5 6.5

44.8 (49,5
178.5 (162.2
73.0 (115.5
131.0 (131.0
247.0 (247.0
628.0 (628.0
538.4 (538.4
240.5 (240.5
80.0 (72.6
32.5 (37.6
21.5 (25.1

(
(
(
(
(
(
(

85.5
12.0
83.0
53.0

123.0 (84.8
162.5 (162.5
56.5 (56.5

150.5
310.5
213.5
112.0

8.0

(
(
(
(

(84.1) 165.0 (165.0
(13.2) 88.0 (8.0
(77.2) 14.5 (19.5
(49.5) 101.5 (61.7
74.5 (76,6
272.0 (280.2
270.0 (210.6
252.5 (213.4
209.5 (168.4
176.0 (156.7
67.0 (50,5
166.0 (100.7

52.4

150.5
310.5
213.5
112 0

(
(
(
(
(

92.9

)
)
)
)
)
)
)
8.0) 69.1

100.1

135.7
148.1
132.9
251.3
305.9
294.9
183.0
112.6

Total (1509.3 2169.8 1757.9

1803.0 22359 2328.0 (2345.1) 1370.0 1322 3) 1856.5 (1591.3

)
)
)
)
)
)
)
)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)
)

1878.8

Data from Korea

Meteorological

Administration

except figures

parenthesis recorded at the grove of observation in this survey,

Appendix 3-4, Monthly precipitation(

mm) in the western part(Gosan) of Jeju island,

in

Year | '94 95 ‘96

97’98

‘99

"00

01 Mean

37.5
20.1
53.2
152.6
85,1
123.2
20.2
208.2
50.2
48.7
11.8
23.5

36.3
61.2
40.8
82.7
136.2
79.7
341.4
86.0
49.3
60.0
20.6
8.8

26.1
16.4
91.6
48.2
63.3
216.9
5.5
175.5
14.6
36.3
4.5
47.5

Jan,
Feb,
Mar,
April
May
June
July
Aug.
Sept.
Oct.
Nov,
Dec,

13.5 8.6
14.9 38.0
55,2 96.6
138.8 164.8
60.0 85.2
41.5 210.9
119.7 54.6
161.8 42.4
12,6 218.0
5.0 37.4
197.0 12,7
55,1 8.2

96.6 (106, 4
34.5 (353
110.8 (113.0
65.3 (80,0
117.1 (141.5
120.3 (141.5
575.5 (642.9
501.3 (443.8
171.7 (148.3
36.6 (38.1
21.8 (26.7
23.0 (41.4

(
(
(
(
(

o7.7 58 2

7.4
37.2
28.5
67.7
121.5
94.4
229.2
198.2
71.3

90.0 (85.7

10.5

(
(
(
(
(

82.2
59 7

53.9
31.5
61.9

95.8)
75.4)
10.4)
47 3 (59.7)
4.7 (43.4
237.1 (280.7
163.3 (192,3
196.7 (219.5
18.7 (18,0
97.8 (101,1
57.4 (57.4
99.0 (94.4

(

(
(33 5 8 (
(33.0 (
(82.0
130.3
122.2
210.1
171.4

102. 4

82.4

)
)
)
)
)
)| 49.1
)

)

(10.5

91.0

143.9
178.2
200.1
9.7

57.0
34.5

Total

)
)
)
)
)
)
)
)
)
)
)
)
)

834.3 1003.0 837.4 875.1 1050.4 1874.5 (1959,0) 1013.6 (1048,7) 1113.7 (1248.1)

)
4)
)
)
)
)
)
)
)
)
)
)
)

1075.

3

Data from Korea

Meteorological

Administration

except figures

parenthesis recorded at the grove of observation in this survey,
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Appendix 4-1., Monthly sunshine(hr) in the northern part(Jeju) of Jeju island.

Year 94 95 ‘96 ‘97 ‘98 ‘99 00 ‘01 | Mean

Jan, 80.9 61.1 87.2 69.9 49.2 94,7 51.7 62.6| 69.7
Feb. 110.3 114.9 95.6 114.5 107.2 129.0 130.9 108.1| 113.8
Mar, 176.0 163.3 133.1 179.1 163.9 92.3 197.9 192.5| 162.3
April | 169.2 193.6 228.3 199.4 140.9 192.6 226.5 231.9| 197.8
May 208.2 201.4 232.4 229.0 171.1 228.5 229.9 191.9] 211.6
June | 184.5 164.4 137.5 213.3 122.5 146.0 165.9 145.9| 160.0
July | 323.7 2249 2152 203.8 216.2 112.5 227.3 261.1| 223.1
Aug. 259.3 255.1 220.4 166.2 232.2 102.5 241.7 171.7]| 206.1
Sept. | 256.3 142.1 194.0 182.0 161.0 130.5 155.0 176.1| 174.6
Oct. 175.6 197.6 163.9 198.4 136.7 184.5 147.6 168.7| 171.6
Nov, 153.0 171.9 83.5 90.3 169.9 113.7 140.9 144.9| 133.5
Dec. 62.7 55.5 123.9 62.3 136.6 129.5 130.9 54.7| 94.5
Total [2159.7 1945.8 1915.0 1908.2 1807.4 1656.3 2046.2 1910.1(1918.6

Data from Korea Meteorological Administration,

Appendix 4-2. Monthly sunshine(hr) in the southern part(Seogwipo) of Jeju island.

Year

'94

‘95 ‘96

97’98

‘99

"00

01

Mean

Jan,
Feb,
Mar,
April
May
June
July
Aug.
Sept.
Oct.

Nov,

Dec

166.3 160.3
151.2 177.1
208.7 192.7
159.1 209.5
224.0 209.9
145.7 183.8
298.8 108.8
233.3 224.1

256.4 158.8
216.0 212.1
176.3 206.9
132.5 170.3

94.1

145.2
157.5
140, 5
219.7
235.1

155.3
179.7
181.1
196.6
118.1
182.5

159.2
148.1
169.6
188.3
195,2
179.7
140.5
143.7
186.7
231.4
130.1

129.6

128.8
131.9
158, 2
138.7
164.9
112.9
149.2
178.8
198. 4
158.1
1927

211.0

178.7
167.4
100. 2
190.0
250.8
145.8
103.5 (96.1
95.8 (94,2
133.6
194.2
178.7

192.8

1787
167.4
100.2
190.0
218,6
132.8

(
( 190.5
( 219.9
( 197.5
( 169.3
( 93.5
176.0
174.0
161.7
172.6
173.2

121.9
1642

124.0

120.2 (82.4
154.1
187.5
192.9
173.0
101.3

172.8
155.1

141.0
172.6
142.3

137.
126
207.
202
128

69

206
204
207.
205,
117,

9
9
3
3
1
3

9
0

0
7
8

105, 1
110,0
188.0
200.0
161.5
119.5

206.9
204.0
207.0
205.7
117.8

149.6
156. 3
174.6
183.1
197.2
128.1

179.8
186.6
197.1
172.6
163.7

Total

2368.3 2214.3 2005.4

2002.1 1923.6

1931.5 (17202

(
(
(132.1
(
( 1999.1

) )
) (154.1)
) (187.5)
) (192.9)
) (173.0)
) (101.3)
) 150.7 (171.6) 158,
) (172.8)
) (185.1)
) (141.0)
) (172.6)
) (142.3)
) (1846.7)

1971.

4

(
(
(
(
(
(
2 (165,5
(
(
(
(
(
(1991.0

)
)
)
)
)
)
)| 158.1
)
)
)
)
)
)

2052.0

Data

from

Korea

Meteorological

Administration
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Appendix 4-3, Monthly sunshine(hr) in the eastern part(Seongsan) of Jeju island,

Year

‘94 9%

'96

97 ‘98

‘99 "00

01

Mean

Jan,
Feb,
Mar,
April
May
June
July
Aug.
Sept.
Oct.
Nov,
Dec

111.3 115.4
123.1 153.1
170.4 163.6
145.2 192.3
194.7 199.0
115.8 136.8
292.5 128.9
227.6 234.2
235.7 143.9
191.5 186.0
150.1 199.9
99,3 114.3

131.5
151.8
140.3
214.9
230.9
90.7
165.6
180.1
195.8
177.5
108.7
167.1

142.2
176.0
196.1
215.5
192.0
155.1
135.7
190.0
204.8
116.1
95.8

117.2
164.7
133.1
163.0
97.7
147.6
240.2
187.7
142.6
168.6
173.1

142.1 89.6 135.3 (135.3
142.3 (142.3
98.9 (98.9
174.5 (174.5
235.8 (235.8
122.1 (122.4
47.1
84.1
123.4
199.1
154.1
159.7

166.5
208.0
221.9
241.8
133.9

(68.0
123.4
167.4) 37,

159.4

120,4) 169.4

99.6 (46.2
145.4
176.5
193.8
215.6
133.9

223.0
167.9
123.7
159.4
169.4

105.7 (105.7
124.5 (124.5
221.0 (215.7
228.0 (239.8
201.9 (186.9
133.6 (127.7
(
(192.6
(157.5
(
(

208.4
183.2
194.5 (147.1
200.9 (128.9
9.6 (75.3

116.3
140.1
167.9
188.3
210.3
127.8
171.1
187.2
180.0
166.7
157.2
134.4

Total

2057.2 1967. 4

1954.9

1961.4

18251 1676.4

)
) (
) (
) (
) (
) (
(47.1) 198.6 (
) (
(123.4) (
(167.4) 37.2 (
(114.9) (
(120.4) (
(1550.5) (

1550.5

)
)
)
)
)
)
198.6) 233.2
)
)
)
)
)
)

1636. 3 (1953.4

)
)
)
)
)
)
235.1)
)
)
)
)
)
)

2131.5 (193.8

1901. 3

Data

from Korea

Meteorological

Administration

except

parenthesis recorded at the grove of observation in this survey,

figures

in

Appendix 4-4, Monthly sunshine(hr) in the western part(Gosan) of Jeju island.

Year

‘94 %

‘9% 97 98

‘99

"00

01

Mean

Jan
Feb,
Mar,
April
May
June
July
Aug.
Sept.
Oct.
Nov,
Dec,

107.1 84.7
126.1 149.0
189.5 175.8
168.7 206.1
207.6 223.0
159.8 194.1
309.6 155.7
277.5 267.3
270.3 158.5
212.6 190.9
170.8 187.0
96.6 90.5

101.3
104.0
131.3
216.3
228.6
121.7
190.7
230.8
227.2
198.0
117.3
128.7

108.6 73.4
132.4 137.0
178.2 168.2
190.6 136.8
215.8 177.3
213.7 140.1
184.2 212.7
227.7 218.3
221.3 214.9
233.5 174.4
100.9 198.9
100.8 183.9

128.7 (128.7
158.3 (158.3
119.9 (119.9
212.9 (212.9
257.5 (179.3
178.2 (132.1

62.6
149.0
205.8
217.0
216.0
146.7

126.2 (107.3
154.1 (115.9
206.1 (165.7
153.3 (124.0
143.6 (117.2

244.8
168.8
164.4
156.7
140.3

(64.7
141.6
205, 8
2170
216,0
146,7

88.6 (84.5
115.4 (107.2
194.8 (164.6
226.0 (193.9
175.3 (160.2
128.3 (103.3
231.8 (231.8

244.8 (
168.8 (
164.4 (
156,7 (
1403

211.9 (211.9
220.6 (220.6
183.6 (183.6
177.5 (177.5
69.3 (69.2

9.4
133.9
170. 4
196.8
212.6
160.3
204.8
225.6
204.5
195. 4
157.8
119.2

Total

2296.2 2082.6 1995.9 2107.7 2035.9 1980.9

(128.7)
(158.3)
(119.9)
(212.9)
(179.3)
(132.1)
142.1 (101.1)
(107.3)
(115.9)
(165.7)
(124.0)
(117.2)
(1662.5)

(
(
(
(
(
211.6 (
(
(
(
(
(
(

1662.5) 2083.7 (2078.4

)
)
)
)
)
)
211.6)
)
)
)
)
)
) 2023.1 (1908, 2

)
)
)
)
)
)
)
)
)
)
)
)
)

2075.8

Data

from Korea

Meteorological

Administration

except

parenthesis recorded at the grove of observation in this survey,
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