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ABSTRACT

The geographical distribution and soil characteristics of Korean Elaeagnus plants were
investigated by literatures, field survey and soil analysis. Deciduous E. umbellata was distributed
throughout the Korean peninsula including western and southern islands. Distribution area of
evergreen Elacagnus plants was classified into three groups: E. macrophylia and E. glabra belonged
to group 1 occurring in the southern, western and eastern islands: E. submacrophylla to group 2 oc-
curring in the southern and western islands; E. maritima and E. nakait to group 3 in the southern
islands only. Deciduous E. umbellata appeared euryeciously from poor soil to rich one, whereas
evergreen Elaeagnus plants appeared stenoeciously in haline soil near coast.
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Table 1. Literatures cited for plotting the distribution map of Elaeagnus plants in Korea

Species Reference

E. umbellata Park (1989), Chung and Kang (1971), Kil and Kim (1984), Lee and Kim (1985),
Kim and Lee (1980), Lee (1982), Lee et af. (1982a, b), Chung et al. (1966), Lee ¢/ al.
(1980a), Kim and Lee (1984), Kim (1986), Chung (1980), Kim et . (1987), Kim
and Yang (1989), Kim and Park (1988), Lee et al. (1986¢c). Lee and Lee (1983). Kim
and Song (1985), Park and Park (1973), Lee (1980), Chung (1965), Lee (1981),
Yoon (1982), Lee and Park (1982), Kim ef al. (1984a), Lee ef al. (1981), Lee and
Kim (1984), Kim e al. (19863, b), Lee (1985), Kim et al. (1992), Kim et al. (1991),
Kim and Chang (1983), Yang and Kim (1970), Kim and Son (1984), Kim et al.
(1982b), Yang (1969), Lee (1957), Kang (1972), Lee and Kim (1977), Kim and An
(1989), Kim and Cha (1985), Kim and Hong (1986), Kim and Han (1978), Kim et al.
(1986b), Kim ef al. (1987), Kim et al. (1990a, b), Environ. Admin. (1988, 1989, 1990)

E. macrophylia Park (1989), Lee and Kim (1985), Sun and Kim (1988), Lee e al. (1980b), Kim and
Lee (1984), Kim (1986), Lee (1979), Kim and Yang (1989), Lee et al. (1986), Lee
and Lee (1983). Kim and Park (1988), Kim ef a/. (1985), Kim and Song (1985), Kim
and Oh (1991), Kim et al. (1984), Lee et al. (1981), Lee (1985), Kim et al. (1992),
Lee et al. (1973) Kim et al. (1991), Kim and Chang (1983), Yang and Kim (1970),
Kim and Son (1984), Yang (1969), Kim ef a/. (1984), Lee and Yim (1975), Kyongs-
angbuk-do (1991), Lee (1957)

E. glabra Lee et al. (1982a), Sun and Kim (1988), Kim (1986), Kim et al. (1987), Lee (1979),
Kim and Yang (1989), Kim and Park (1988), Lee ef al. (1986), Lee and Lee (1983).
Park and Park (1973), Lee (1980), Chung (1965), Lee (1981), Yoon (1982), Lee
and Park (1982), Kim et al. (1984a), Lee et al. (1981), Lee et al. (1982b). Yim et al.
(1986a) Kim e al. (19862, b), Kim et al. (1991), Kim and Chang (1983), Lee and
Park (1982), Kim ef al. (1988). Kim et al. (1982a), Lee and Yim (1975), Kyongsan-
gbuk-do (1991), Lee (1957)

E. submacrophlla  Chung ef al. (1966), Sun and Kim (1988), Kim and Yang (1989), Kim et al. (1986b),
Yang and Kim (1970), Yang (1969), Kim ¢t al. (1984a, b)

E. maritima Kim and Yang (1989), Lee ef al. (1986), Lee and Lee (1983), Kim and Song (1985),
Lee (1980), Chung (1965), Lee and Kim (1984), Kim et a/. (1984b), Kim et al. (1991)
Kim and Son (1984), Yang (1969), Lee (1957), Environ. Admin, (1988, 1990)

E. nakaii Kim and Park (1988), Lee et al. (1986), Kim and Son (1984), Kim ef al. (1982b)
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A& F2 A8)9 19919 10858 19931 10¥€ Atololl A2 HRFALE & 137) KD e] #5
g T8t A= 71y sty 2AMEA T (Table 1).

AaRl FAAM EAE v A (Black ef al. 1973) 2.2, E< 7}8] 22 Soil bulk den-
sity meter (EL 28-670) 2, E% & 7F= 3= pocket soil penetrometer (Soiltest Inc. model
Cl-700)2, EY F53%e FES i g4 aigz 472 g3 Adeygon,
PHE E43 $/75E 15 (w/w) 2 Efste] o 21A17] 44 NS pH meter (Fisher 230A) 2,
T A2 (T-N)E vlojzg Aey & (Jackson 1967), 7184 21 (A-P)£ ascorbic acid™ ©.
2 (APHA 1989) 700 nmolj A w48z}, 2134 K 2 Na& IN CH,COONH, & (pH 7. 0)o.&
2% & 9AFHEA] 7] (atomic absorption spectrophotometer) (GBC, M-901) (Allen et
al. 1986) 2 , Cl & argentometric "5 (APHA 1989) 2. & # eks}dc}.

23 3 o3

HRISUPS 48|

(1) a4 g

BE) PR (Elacagnus umbellata) = NS AA ] 24 Zxst9 1, Aso] Max (37°53'N)
EFH g9 AR, AFE F A9 28 =M Exact (Fig. 1), 38, &) gajo A
Mge Behat, B G H dAE, S5 aFrel Ay, el At iz
E AT, dde AHE, 4E, RALE, FOE, W Sy AR B AFxe] Ao
S 13A el BEHYCH webd HElpuRe #5 Bl EHE A e nE 2
of #x&tx ok (¢ 1970) (Fig. 1).

(2) Belght?

BAME (E. macrophylla) = FHEA7E Mafie] = (a2 1988)0]0, wEE (o]} 7
1985), 2= (A3 3 1988), TE, WEHE9} v|tE (o] ¥ 1980c), A% (71} o] 1984),
A% (0] 1979), vb= (= < 1989), ZAEE (o] ¥ 1986a) & A X o] ZE % (0]} o]
1983) 9t A= (A3t 9 1988)0l] ol2 1, Fafoll A AT (7 5 1985), FEES} Aboluks (7
% 1985), F=o 712 (A3 2 1991), AFE (3 ¥ 1984a), 2AEE (o] £ 1981), 75
& (019 71 1984), VR E (o] 1985), Wokw (P 9 1992), SAH: (o] 5 1973), 2o A%
(A 5 19D2%H 5% (U7 & 1983), Hal=e] F4 (FH 7 1972), 27 (U &
1984), AA = (¥ 1969), R4 E (7] 5 1984b) ol o] 211, Safoll A =5 (o]9} ¢ 1975) 9} &2
= (AARE 1991), z2eln AFE (o] 1957)01A MEHQL, Gilo] sty uiAE, B2
E, 9%, 205, AFE § 5XAoA #2H A} (Fig. 1).

() 2ajgus

He) AR (E. glabra) € 54 aA7F sl o] $2 % (37°10N) (F71=) (o] 5 1982b) o] o,
T AAdE (A3 3 1988), Fol% (3 % 1987), A= (o] 1979), Ao sholx (73
& 1989) ot A= (3} 5} 1988) & H Ao FAFE (o] E 1986a), REZE (]9} o] 1983) ]
ol2, Wil A sde) it (uha} v 1973), MU (o] 1980), ¢ (A 1965), UL
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Fig. 1. Biogeographical distribution map of Elacagnus plants in Korea. Closed circles indicate data
source from literatures (Table 1), stars from field observations (Table 2).
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(0] 1981), 4Rt= (& 1982), HAX (o)<} 1t 1982), 71H% (¥ 5 1984a), 2HAE L (9]
1981), &8 % (Z 5 1986a), U2% (7 5 1986b), FLE% (H 5 1991), 25 % (A7}
1983), A9l Ful= (o9} vt 1982), &A% (7 5 1988), HIX % (7 5 1982c) 9 Fal] =
T (o9} 1 1975), €55 (BA4ExE 19919 AFE (o] 1957)d M NEHUD, ¢&, GO,
AFE G 3x 4 A #2EAT} (Fig. 1),

2

N oX ol

(4) ZHa|mH4R

SRYFIT (E. submacrophylla) = S¥rEAZE a9 GAE (37°03'N) (B 5 1966) ©]
AALIE (A7 7 1988), Aot = (3 ¥ 1989)E HAo] e (7} vt 1988), EAFE (o
5 1986a)°) ol2 3, ol BAE (o] 1980) B 7H AEE (o9 7 1984), UY2% (R &
1986b), E1tel e (F# 2 197008 AH AAE (% 1969), AYE (Z 5 1984b)ol| o] &
3, AFxd A 71E = #AE A} Falode EdskA &} (Fig. 1).

—_

(5) SRS

SHEFUR (E maritima)= el &) JE (23 9F 1988), SAHEE (0] 5 1986), RETE
(cls o] 1983)} Wahel B3 A= (Wt % 1985), LAE (o] 1980), = (4 1965), AT %
(cl9h 21 1984), HO% (7 5 1991), 2 24 (8745 1990) % 35 (#745 1988), 2% (%)
7 1984), AAE (% 1969) 9t AFE (o] 1957) A 7|25 YT, RAx, g5, Fox 53
AaolH BAHAT, B EAIHE W5 @t (Fig. 1),

(6) &4

FEUAT- (E nakaid) = JE (7 ¥} 1988), FAHE (0] 5 1986), 7 (U7 £ 1984) 2
PS4k (7 5 1982b) oA 712 =, FF viche] mSxoA #Egoas - Ascle
=M FFo XA} o AdATh (Fig. 1).

Stoll A Bl R4 28] 2EAE AHE wie} go] dg4el ngFuie g2 ys
Hod - M RE Mo FEgch $, 4549 ZRAFTURE $HH Fele =X, B
AT e P2 SRR, RYPUTE Mo SEENEH €557, 2Ra%

FE MY IA=ERE dao] AR AFwe, 28 n FEIAVTE SuE)TE o
Hlsts o F2 9o A £x3T ok meld 424 BESURs g RyAs
A hTe s FAXG F, A 12 & - AL g ©M Exste Ry nay
W, Al 2382 gk ME A9 SRR, A 37 el EA T B2 P S Uy
o} FE g otk

SA LM G5 HE BEE Yty oz Ao st A (Larcher 1980).
FollM A=A e BdAe FBASF -10C v ~5C SAAFH IS0 (FH 7
1974, Yim and Kira 1975, Yim 1977, 7 1988). o] gloll= A 379 4&A B FUuis A=
o) EEAE A9 7129 2A (9T), A7z (110Y), 9B 7 YHA71L (9T) 2 245
712 (2709) 9] FX A3 dX et (Fig. 2). 28} S8 o] o] MajeAd] st A 1722
A 239 ARG (-20T), AL (1209), AFAS71E (2409), XL LF (80Y) 2
AEELF1208) = A 37 A 42 10T, 109, 30Y, 20 2 309 9] 22 ® 2t} (Table
2). olgk ol 484 ¥elFuR BExSA i tr)F Ay A e Ae FERE (7]
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Fig. 2. Isograph of macroclimatic factors possibly related to the evergreen Elaeagnus plants in Korea.
a; Annual mean of dinural temperature range (9¢C), b: Coldness index (-10C), c: Winter
period (110 days), d: Annual mean of daily minimum temperature (9¢), e: Plant growth

period (270 days).

Table 2. Summary of macroclimatic

factors possibly related to the northern limit of distribution of

evergreen Elaeagnus plants in Korea

Group 1 and 2 Group 3
Climatic factors (E. glabra. E. macrophylla, (E. maritima, E. nakaii)
E. submacrophylla)

Coldness index* —20 —-10
Annual mean of diurnal

temperature range ("C) 9 9
Winter period(days > 0°C) 120 110
Plant growth period (days > 5C) 240 270
Annual mean of daily minimum

temperature ("C) 8 9
Annual frost days 80 60
Annual ice days 120 90

* indicates data source from Yim (1970)

, the others from Korean Meteorological Administration (1991)
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A 19D NEY S GE SR 7] uEd Zolth =4 BelruF £Xo F Ede 9
HrolA AU sfad slrme 25= 0T ol4E FAISER T8 olF AMalmA e #X
715202 HAZ Table 291 ART & Aol (hFFdr4 1984, 714A4 1990, ©
1992), AR duztet AF T AFHA 7)-&2] Aozt Fallhat AsjctolA glvivk 1T Bt &
& Aldo] o]E g Fr} (Table 2, Fig. 2). t$7] 454 B4y sty A A4
wAle] WA BB Qe vprke] sl gake o =) %% o)t} (o] 1980). wjeb B&
A B use] EEA 7 FR oj5o MR B4 A AKA 17 Fo JFo g AgE
o] fA= 7| wioela) st 1l sle] YL - QFH FRA el BE = FEA B
SR =] SUSR o8 A& £ AE A 2ok (Y 1992). B 2ol A3
o7 FEIE A5 BesuRe BXE o|AH FHEE Frankia®l HHE4HE (20~
25¢) ¢ o] 218 Aot} (Hensley and Carpenter 1979).

Kong #} Watts (1993)0l olst¥ 454 ReFUFe] X 59 A 24 oz st
2o A FREQE D BETAH ) i Fetadvt

WX el By

AGGA A BEE ol BEW B FURE S4UEY, HAGEY, HAATE, BAZY
B 1,100m %) (s2h2h)o] WA P EZ SR, Cote 5 (1988)0] R g uls} o] Fx2 G =
o ®x 51 A

Table 3. Physicochemical properties of top soil (0~10cm)beneath Elaeagnus population or individual

plants
Deciduous Evergreen
) E. umbellata E . ma- E. ma- E. gl- E. subma-

Soil crophylla  vitima abra crophylla
factors Daenan Namhan- Mt. Kak- Wan Kumo Bogil Wan Kumo Bogil Kumo

jido sansung Kwanak kiri do -do -do -do -do -do -do
Litter depth (cm) 5.9 6.2 3.6 50 46 31 26 27 25 29 5.2
Bulk density (g/cm?®) 1.3 0.6 0.7 0.8 34 33 34 35 36 32 3.1
Soil compressibility 1.6 0.7 1.0 09 33 32 31 29 30 3l 2.8
(kg /cm?)
pH 6.8 5.1 5.5 69 55 55 61 60 58 6.1 6.2
Moisture content (%) 3.7 12.2 20.3 237 225 223 221 193 236 20.8 -
Organic matter (%) 1.1 24.0 6.0 99 105 88 99 126 137 11.83 103
Total N (mg /g) 0.5 2.1 1.3 1.0 19 12 12 14 08 14 1.1
Available P (ug /g) 22.2 22.3 9.2 427 241 442 13.2 494 242 421 382
Exchangeable K 0.18 0.38 0.23 017 022 019 03 023 016 022 0.29
(mg/g)
Exchangeable Na 63.6 51.3 56.4 206 60.3 50.0 47.7 55.2 453 44.2  49.8
(ug/g)
Cl (ng /g) 54.0 30.3 3.5 294 62.1 55.8 53.1 651 49.2 441 521
Sand (%) 98.0 70.8 744 382 625 685 64.1 651 67.8 714 755
Silt (%) 2.0 17.6 155 288 153 104 114 11.3 83 92 8.4

Clay (%) 0.0 11.6. 10,1 33.0 222 21.1 205 236 239 19.4 16.1




166 Korean J. Ecol. Vol. 17 No. 2

B Fug 73 2 9gE FA4 (3.1-~62 cmdyE FAYL, EYUEE (0.6~3.4p
g/cd), EYLEDE (0.7~3.3 kg /cm?), EXT & (3.7~23.7%) 2 $71E3F (1.1~24.
%) & W& Ao el W& W vt Atk B pH (5.1~6,9) € F344 S(33LE
ol Wi, didA = (kA7) 9 Zhrle] (MBS EW) oA Eekth (Table 3). X84 Naghs
(20.6~63.6ug Na /g) 7}, Cl &3 (30.6~62.1 pg Cl /g)& A =9}t =9} o] ¢k 1A
Ao A B3 gokar, WEA Adck EA S 7 A sand 3 A=A 8% 2 B, zt
712 el A 38.2%2 Ao, siltdFH(2.0~28.8%) 7} clay(0~33.0%) & ©|¢} #l& A=

ol M AL, Zh7l] oA ‘“—‘%EDP (Table 3).

AEA B FUEs AELe nE Eo] P&AdAl EGUEE (3.1~3.6 xg/cm?)o] B,
EdUEAE (2.8~3.1 kg /cm?) 7} X9 ete] thA 7 Hobdl Eokol A AKsHe) B pHE
S ToA pH 5.8~6.224 kb olt s, 7188 §.9~13.7%= vlid @At g

@k Cl §ake 747} 44.2~55.2 ug Na /g 64.1~75.5 pg Cl /g2 A fgtel Q143 4

o448 AAZE Rol RElFUie EYHA o] BT AKA (PtAL)2RE F53 £ (
k) 7kA) del ExsheE FAS A2 E (euryecious plant) Y& Btk et T o] 3
Ao FEd WHA = B dodstA AT Bt A st ge G Aam
FozA fAEATIL st (Binkley 1982, Oades 1988, Paschke ¢t al. 1989). 3%

A BEleulis A8 A8x] B gfe 4, 5o vHEn ¢Egey %E%E% 7}
Fozn G nelauTEg £ Exx7 F2 YA 542 E(stenoecious plant)ol™, 53| 3f
QF JIHA Ede] 5L JeR AT (Goldberg 1982).

ol
oo (2t of

0?~

2 o

s ed, 7t Fo A{fA BESE #4 ’3]'04 a1 E4E el'?iq' H$4de
wmbellata) &= T EE A Y Ao BEFAT 4E3AH BFuis (1

off X3tz Bl WUR (E. macrophylla) st B2l FUE (E. glabra), (2) & - A3 Ao &
¥3e ERZYUF (E submacrophylia) R (3) F3l AT EX3e HHIF T
maritima) & FEAN LT (E. nakair) 2] 3702 :r“:' g 5 d9nh 44 reSuR e gol
ERRAO R FEF LA EEse BASAABOINIL, HEA BIFURE %]
G3E W et AFER Bl AK A7} A= o] Aok

AEEHE

A, 1972, A A EFEAL AIREH ] A A 4:1-40.
AARE. 191, £33 % 4% dA"E B FUF AR stEexAl LA, AFSBAL
73

1990, g5alel 71 EEAL T durie Mded #F A7 (V). A&7l
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A 1986, T A EFT Ao B8 A APWE AT 3:1-36.
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