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ABSTRACT

In order to study the ecotypic variation of Robinia pseudo-acacia L. distributed in southern area
of Korean peninsula, 15 local populations(Daejin, Sokcho, Kangneung, Mt. Surak, Hongcheon,
Kwangneung, Namhansanseong, Chungju, Yesan, Andong, Jeonju, Dalseong, Changweon, Mokpo
and Wando), located from 34°18” N to 38°36° N, were selected based on their latitudes and geo-
graphical distances, Seeds of these populations were collected and their germination and growth
of seedlings were investigated.

The optimum temperature of seed germination tends to decrease with ascending latitudes, The
optimum temperatures of local populations were classified into three types: the north central type
of 25C(Daejin, Sokcho, Kangneung, Mt. Surak, Hongcheon, Kwangneung), the south central
type of 30C (Namhansanseong, Chungju, Yesan, Andong, Jeonju), and the southern type of 35C
(Dalseong, Changweon, Mokpo, Wando), The optimum temperature for the growth of seedlings
was 25 for all populations. The populations were also classified into three types : north central
type, south central type and southern type based on the ranking on the growth of seedlings at 5
different temperatures of 15, 20, 25, 30 and 357, and the results of seedling growth showed simi-
lar patterns to those of the seed germination,
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AL AHE debl L AdE HEHe] Hold F ez 4 A Uk Fxole 19158 54
Y52 =49 F, Aol 2x da) E£x5 1 glvl (Uehara 1962).
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Table 1. Locations and climatic conditions of seed collection sites

Latitude Nearest Precipi-  *Air temperature(C) Relative Annual day
Locality ("N)  meteorological  tation mean min, max, W-I.  humidity length
station (mm) (%)  (hours)
Daejin 38.48 Sokcho 1291.2 11.9 86 154 95.6 66 2181.1
Sokcho 38.12 Sokcho 1291.2 11.9 86 154 95.6 66 2181.1
Kangneung 37.45 Kangneung 1382.8 124 85 17.0 100.7 67 2242.5
Mt.Surak 37.39 Seoul 1364.8 11.6 7.5 165 100.4 69 2092.7
Hongcheon 37.36 Hongcheon 1193.5 10,0 43 174 89.6 67 2602.8
Kwangneung 37.33 Seoul 1364.8 11.6 75 165 100.4 69 2092.7
Namhansanseong  37.30 Seoul 1364.8 116 75 165 100.4 69 2092.7
Chungju 36.58 Chungju 1093.6 109 54 172 95.6 74 2593.2
Yesan 36.42 Asan 1185.4 1.3 61 17.1 96.6 76 2794.0
Andong 36.33 Yeongju 1126.7 1.1 53 175 94.0 69 2885.2
Jeonju 35.49 Jeonju 1289.9 128 83 182 107.3 75 2165.8
Dalseong 35.42 Taegu 1005.3 13.0 82 186 109.1 67 2368.2
Changweon 35.17 Pusan 1466.2 14.0 108 21.3 111.8 67 2241.6
Mokpo 34.47 Mokpo 1128.2 13.6 103 182 110.0 75 2064.0
Wando 34.18 Wando 1449.6 137 9.7 177 109.5 76 2436.6

W.1. : Warmth index
*; Annual mean
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Fig. 1. Final seed germination rates in 15 local populations of Robinia pseudo-acacia according to the
temperature,
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Table 2. Effects of 5 different temperatures on the seed germination in 15 local populations of Robinia

pseudo-acacia

Days after sowing
Locality Tem(p%r;lture Total Per(c;:)tage
1 2 3 4 5 6 7
Daejin 15 - 9 15 7 - 31 62
20 - 8 19 2 3 2 - 34 68
25 - 13 21 4 2 - - 40 80
30 4 10 22 1 37 74
35 - 14 7 10 - - - 31 62
Sokcho 15 - - - 14 19 4 - 37 74
20 - - 16 19 1 4 - 40 80
25 6 33 3 - - - - 42 84
30 8 28 4 2 - 1 43 86
35 - 11 17 2 3 1 - 34 68
Kangneung 15 - - 13 16 4 - - 33 66
20 - 4 10 1 2 - 37 74
25 16 25 2 - - - - 43 86
30 12 23 1 - - - - 36 72
35 3 19 7 3 32 64
Mt, Surak 15 - - 8 5 9 2 - 34 68
20 - - 20 9 2 2 38 76
25 - 15 19 7 - 2 43 86
30 11 10 5 3 1 38 76
35 7 21 4 2 34 68
Hongcheon 15 - - 8 14 12 5 - 39 78
20 - 12 26 5 - - - 43 86
25 1 28 3 - - - - 42 84
30 9 27 4 - - - - 40 80
35 9 29 1 2 - - - 41 82
Kwangneung 15 - - 17 19 1 - - 37 74
20 - 18 16 5 - - 40 80
25 4 10 9 9 7 - - 39 78
30 6 11 16 1 - - 34 68
35 4 18 10 - 2 - - 34 68
Nambhan- 15 - - 6 22 3 4 - 35 70
sanseong 20 - 11 3 8 11 1 - 34 68
25 13 5 11 2 6 37 74
30 17 1 11 3 42 84
35 11 13 13 1 38 76
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Table 2. continued---

Chungju 15 - - 17 16 3 - - 36 72
20 - 9 18 10 2 - - 39 78
25 2 20 14 4 - - - 40 80
30 8 20 12 4 - - - 44 88
35 4 16 1 1 43 86
Yesan 15 - - 6 13 8 4 - 31 62
20 -2 31 34 68
25 3 15 6 13 7 44 88
30 7 14 17 4 - - - 42 84
35 6 15 13 5 2 - - 41 82
Andong 15 - - 12 29 3 - - 44 88
20 0 32 4 - - - - 46 92
25 6 24 3 1 2 - - 46 92
30 4 2 3 1 - - - 47 94
35 1 31 2 - 1 - - 45 90
Jeonju 15 - - 12 23 3 - - 38 76
20 - 8 6 2 - 2 - 38 76
25 1 18 19 4 - - - 42 84
30 7 17 14 3 3 - - 44 88
35 7 11 18 5 - - - 41 82
Dalseong 15 - - 10 11 8 37 74
20 - 9 10 15 2 38 76
25 2 19 17 2 - 40 80
30 6 5 16 12 3 42 84
35 5 2 4 5 7 43 86
Changweon 15 - - 8 4 17 3 - 32 64
20 - 4 3 17 2 4 30 60
25 38 17 2 4 - - 34 68
30 0 24 2 - - - - 36 72
35 9 18 8 9 - - - 44 88
Mokpo 15 - - - 16 8 10 - 34 68
20 - - 9 12 15 1 - 37 74
25 2 5 7 2 7 - - 41 82
30 mnm 7 8 6 5 2 - 39 78
35 o 5 19 6 3 - - 43 86
Wando 15 - - 9 11 13 1 - 34 68
20 - 13 18 3 32 64
25 7023 7 4 41 82
30 9 18 12 1 40 80
35 7 21 12 - 2 - - 42 84

28 A7)e 15C% 20Tl A HE F 69, 25CelA 59, 30T 35T E 4AMAT
Sxo) exy HE dolgg viwd A, 35T 68%2 71 Wkw 30T 86%2 7}
% etk $2 A wol AAYL 15T, 20T, BTAA 22 FE F 4, 3%, 20A= B
5 o] e xojo] uls) sEA koo, 25T 0TE HE F 1YARE wolr} A3t

g
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A HF Lolg2 30T 88%E Hio X8 BAL 15CS 207} 2h2} 76% = 7t
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T AGLE HF Lol Ao AAHo2 & Aol vla) @A JEbtEH, 20CoA
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ob7F AAAIH A=, 209 152 A% & Ao Hls) 5174 Wolr} XAt} wol T
ol FHEAIZAA ] 710w AwkHo g thEg X uls) vma "oy, 247t 343 4Yo] BA
15T} 20CE A 3tiie A& 5~6U0] 28 HUch
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ANA = 4] 225
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Table 3. Elongations of the seedlings in 15 local populations of Robinia pseudo-acacia on day 11 after
sowing at 5 different temperatures

Length (mm/ind. )

. Temperature
Locality (c) : -
otyledon Hypocotyl Radicle Total length
Daejin 15 8.50%+ 1.50 26.00+11.00 4.50+ 2.50 39.00£15.00
20 7.00£ 0.90 61.25+ 6.25 20.95+ 0.50 89.00% 7.00
25 7.00+"1.40 61.45+10.09 27.00+11.92 98.15+18.79
30 7.40+ 1.22 44.95+12.36 20.50£11.69 73.95+20.62
35 7.75+ 0.25 1475+ 1.75 52.50%+ 2.75 32.25+ 4.75
Sokcho 15 580+ 0.94 19.95+ 3.76 11.20+ 3.73 36.95+ 5.98
20 6.00x 0.95 36.60+10.05 24.60t 8.69 61.30+17.63
25 6.25+ 0.18 52.25+20.76 30.40t 9.92 88.90426.80
30 4,79+ 0.95 35.90+15.12 15.75+ 7.43 56.45+15.05
35 5.35+ 0.21 22.00+ 4.36 7.25+ 2.15 34.84+ 5.81
Kangneung 15 7.10+ 0.60 13.90+ 4.23 15.40+ 7.95 36.40+ 8.87
20 6.80+ 1.08 40.90+12.04 28.90% 9.35 76.60+15.97
25 9.50+0.35 62.00+19.61 29.50+ 3.65 101.00+22.70
30 8.00+ 0.90 44.00+12.00 18.00+ 3.90 70.80+15.90
35 7.00+£ 0.45 9.25+ 7.33 11.50% 4.21 27.90+10.55
Mt.Surak 15 6.00+ 0.39 35.50+ 4.35 22,30+ 4.25 111.70%12.78
20 7.00+ 1.22 51.50+18.21 22.50+ 8.51 64.10+£22.49
25 7.20+ 0.52 78.20£12.55 25.30t 9.62 118.70£22.69
30 6.70+ 0.46 46.30x 8.72 31.50£ 6.21 29.00+15.39
35 7.00+ 0.35 6.75+ 6.21 26.50+ 3.45 34.90+10.01
Hongcheon 15 6.10x£ 0.72 24.25+ 4.37 410+ 1.90 34.40+ 5.88
20 6.15+ 0.67 48.15+20.35 22.05+12.15 77.85+25.98
25 7.00x 0.78 55.25+21.19 28.80+20.99 91.08+£32.33
30 6.65+ 0.24 52.32+13.32 16.00£10.38 75.60+48.13
35 6.20+ 0.39 13.65+ 2.89 12.15%+ 3.06 31.15+ 5.31
Kwangneung 15 5.75+ 0.25 34.25+ 0.75 7.50+ 1.25 43.75+£12.25
20 6.65+ 1.72 30.00+ 6.96 12.15+ 7.77 50.55+15.21
25 8.50+ 0.55 58.70+18.54 34.70£12.64 101.40+31.97
30 6.15+ 1.40 33.40+14.03 7.25+ 3.11 49.30+15.38
35 6.15+ 0.24 14.15+ 1.75 585+ 1.23 26.25+ 2.29
Nambhansan- 15 6.60+ 0.70 16.10+ 5.21 11.00+ 3.42 32.85+ 7.97
seong 20 6.68+ 1.21 55.70+25.31 24.70+£17.36 56.90+38.37
25 8.35+ 1.36 76.30+£14.56 30.15%+13.81 106.60+33.77
30 8.06+ 1.02 63.10£17.63 24.20+15.17 95.30+£27.78
35 575+ 0.77 34.40+16.17 17.30+10.44 55.80+24.67
Chungju 15 7.30+ 0.65 12.70+ 0.33 8.35+ 1.54 22.00+ 1.97
20 8.70% 0.54 63.30£13.36 22.90+ 9.13 69.45+ 9.55
25 8.80+ 0.88 94.15+13.60 51.30+17.50 154.95+23.99
30 7.70+ 1.25 57.45+34.63 36.15+23.58 104.35+50.65
35 8.15+ 0.48 40.55+16.62 20.80+11.74 69.45+27.97
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Table 3. Continued.-
Yesan 15 6.80+ 0.75 16.00+ 2.76 12.80+ 3.71 35.60x 7.22
20 9.00+ 0.71 31.25+ 6.20 18.50+ 3.03 58,75+ 6.96
25 8.50% 0.00 51.85+ 6.91 26.00+ 1.87 86.35+ 8.49
30 9.90%+ 0.42 46.15+ 5.48 13.15+ 3.17 68.65+ 0.65
35 6.90+ 0.38 31.95+11.62 16.05% 6.85 54.90+£16.96
Andong 15 7.25+ 0.25 14.30+ 2.94 3.90x 1.03 25.40% 3.16
20 8.50+ 1.38 39.35+18.43 7.80+ 5.24 55.65+22.59
25 9.75+ 1.85 75.85+11.16 18.40+10.24 103.45+13.29
30 8.90+ 0.19 58.60+19.24 24.65+10.14 92.95+26.24
35 7.65%+ 0.43 35.80+13.35 10.05+ 7.53 53.60+19.19
Jeonju 15 7.30+ 0.40 10.50+ 2.31 8.90+ 3.38 26.70x 4.94
20 7.00x 0.74 50.50+13.09 25.90+14.09 83.40£25.96
25 7.98+ 2.01 73.85+15.17 42.90x 9.95 124.75+20.08
30 8.25+ 0.91 72.25+13.77 41.30+14.34 121.65+24.16
35 8.95+ 0.76 59.45+11.74 19.60+15.14 82.55+20.81
Dalseong 15 6.70% 0.47 9.30+ 0.47 5.40+ 4.10 21.40% 0.82
20 8.00x 5.67 37.85% 6.62 14.25+ 6.29 70.15+12.15
25 7.50+ 0.50 85.00+ 4.00 26.00+ 4.00 118,50+ 0.50
30 7.80x 0.83 33.50+10.26 15.50% 5.59 57.00+14.60
35 6.504 0.61 23.50+ 0.82 19.70+ 1.70 36.60+ 1.13
Changweon 15 6.15+ 0.24 14.00+ 2.47 8.18+ 2.88 28.35+ 4.22
20 7.60+ 1.23 61.00+£21.81 25.60+18.04 94.30+33.23
25 7.70+ 0.54 65.70+28.63 56.40+12.37 141.20+39.35
30 8.30x 0.60 49.55+15.53 14.75+ 5.22 75.90+15.49
35 6.96+ 0.84 5.45+18.34 23.15+16.09 65.55+31.15
Mokpo 15 6.10+ 0.42 10.00+ 0.62 7.88+ 0.54 12.00+ 0.87
20 6.15+ 2.42 42,15+ 9.15 16.15+ 4.56 64.00£11.98
25 8.15+ 0.22 97.00+26.61 53.75+ 8.12 158.90+24.34
30 7.40% 0.47 54.00+ 7.83 16.40% 8.07 77.75+ 5.35
35 6.70+ 0.47 46.30%+24.85 22.30+11.90 75.30+£36.43
Wando 15 525+ 1,70 12.25+ 6.29 6.85+ 4.00 24.38+ 5.59
20 7.10£ 1.57 57.10%15.57 35.70+11.50 100.00+24.66
25 9.30x 0.95 72.90 2.61 41.90+ 3.83 121.00+ 5.73
30 16.25+ 1.67 48.28+13.89 24.21+11.57 79.55+£22.03
35 6.35+ 1.00 39.00x 8.01 16.30£10.41 61.65+£16.02
£989 4% PN Yl n A
Az A X w2 A JYolHE A AAn A8 AFS B, 25T 3BT
o A% AgEelA vwA T FAE el B9, 15c e 2Es £X7H A=) vl
SRR urawu}
ool npg Adus] AFY 4% EG A AP gol, AR H Lxe) 25T ol
9] A2 A Aol Tﬂlfz -—‘%%L 2 WAZ(hR, &2, 25, FEat FH) 3 25T o)

Do AHeR & AFAE B FHF A 7h*
A5), 28aL o
A, A, Bx, gx)o] T
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Table 4. Total dry weights (mg /50ind.) of the seedlings in 15 local populations of Robinia pseudo-acacia
on day 11 after sowing at 5 temperatures

Temperature(C)
Locality
35 30 25 20 15
Daejin 0.28 0.62 0.86 0.75 0.34
Sokcho 0.30 0.48 0.78 0.53 0.33
Kangneung 0.25 0.62 0.87 0.66 0.34
Mt.Surak 0.31 0.25 1.03 0.56 0.94
Hongcheon 0.28 0.69 0.79 0.69 0.28
Kwangneung 0.22 0.42 0.97 0.41 0.37
Namhansanseong 0.46 0.86 0.85 0.49 0.30
Chungju 0.58 0.94 1.21 0.60 0.20
Yesan 0.47 0.58 0.76 0.50 0.30
Andong 0.46 0.79 0.89 0.46 0.20
Jeonju 0.60 0.98 1.06 0.64 0.22
Dalseong 0.36 0.52 0.99 0.60 0.19
Changweon 0.60 0.57 0.93 0.72 0.26
Mokpo 0.67 0.70 1.37 0.53 0.10
Wando 0.52 0.69 1.05 0.88 0.23
n &

EXL &o}

25 F2Le] dol A KA #7, 53] 2= 209 ol ngt FAdZ ol dlulEte
thekst 23} A4S vbeh o lth(Stearns and Olson 1958, Thompson 1973, Seneca 1974,
Mcdam and Heyes 1978, Lee 1979).

O AAIE o) ol A &= Tsuga canadensis (Sterns and Olson 1958) ol A 2} 7Fo]
AYE g B4E ol = AL EPATH Table 5, Fig. 1). ol¥ 2 X|ure] 217} wolA]
do) ®ube] ExRG WL 258 gz st HAHF A Copeland 1984)0) ¥&3t= E
gz, 71eate BEste gwrdog g &L A AEY TV AAN FA
H) &) wol HA 257} Wrlx 3 Shibata (1985) 2] Asfelx AA3te Aoz Aztdrt

ol Al e A, A Aol A F Aoz A2 15T e 20T oA Lol tha XA vt
o, IRl wole v W AFHE AEE E9vd, ole Plantago asiatica(Lee
1979) 9] A=ts} dxjate Aog2 A2 W}E 4 A4 A8l (Amen 1968) 9 71215t A4
oz gzrEct

2o we T wol AGel ojx=(Table 5), 2ol Ad 1, 29171 25CE FTHL=E
Bysa Y 2ERE (U, £, 25, £, TH, 35), 30CE FHoE 2¥sn e
2928 (Fea4, 23 o, obE, MF), g Hol A 19071 35T $FFH o e
I e ERFE(EA, AY, BE, ¥45)9 3 FHS AEE F Adn olg & A, o}
b FZo] B9 39~43CAtelo A e 2o Y] A EEA &
20| B3] Holurie W (Uehara 1962) 8 18 & uf, 715 A P4t
FH vl Sdo] A1 e Fag AG7A BFEGE HWaErhe A A Lo
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g2 Bale] Axtz polt} uwelr] o]z gk utol A9 Bl Y X

o

Fol e 2

TAE ME

Chapin®} Chapin(1981) 2 Chapin®} Oechel(1983)2 Carex aquatilis®] MW EH B35 9
3|4 A E 2 (biomass) ] 7} wiiEo] FHF EE &7 a4 oty AFYHY, £3
gl of TAF RjHellad e} AE G2 w2 72 Y1 g AU EGAA FarEe] HAEL
24 fHxez e AEol mgdrtn A o9} @& HAAL Deschampsia caespitosa
(Ward 1969), Ranunculus japonica(Yeau 1978), Plantago asiatica(Lee 1979), Solidago
virga-aurea ssp. asiatica{Shibata 1985), Ligularia fischeri(Kang 1987), Pulsatilia koreana(lee
et al.. 1991) 52 W3 o4& 2 EollA it

AT FAl B AFE AAFHeR Aol wet By LxHE g X E Vel A

9 de AEE S 7 Ak 2ey, AA A xRl 15TAA Aol AA el A9
T2 Z5E Aste v, 33 2xQl 25TAAME AN fo AFe] 1dx R A5E 7
2% AFES Jehilol, difE uiE 2 axde] AATe] A2 #Ase gade AE
< 20t & Hof ey dAste s ey

Table 5. Ranking on the final seed germination rate and seedling growth in 15 local populations of

Robinia pseudo-acacia

Germination Elongation of seedlings
Locality —
3BC 30T BT 20T 15T 3BC 30T 25T 20T 15T
Daejin 4 : 2 1 3 5 5 3 1 2 4
Sokcho 5 1 2 3 4 5 3 1 2 4
' 1
Kangneung 5 3 1 2 14 5 3 1 2 4
, e e e
Mt. Surak 4 2 1 2 ‘ 4 4 3 1 3 2
( prmmssmm s mmms s e
Hongcheon 3 4 2 115 5 3 1 2 4
Kwangneung 4 4 2 J: 3 5 3 1 2 4
Namhansanseong ; 13 5 4 2 1 3 5
Chungju V2 1 3 4 5 2 3
L )
Yesan 3 2| 1 E 4 s 2 1 3 5
Andong 4 2 | 2 5 2 1 3 5
Jeonju 1 2 . 4 4 2 1 3 5
1
Dalseong 1 2 1 3 4 5 4 3 1 2 5
'
Changweon 1 2 : 3 5 4 4 3 1 2 5
Mokpo 1 3 2 4 5 3 2 1 4 5
Wando 1 3 2 5 4 4 3 1 2 5

*Number of each row means the ranking on the compared items.
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exl WE §48 0% 44 MGl A4
ol @t 3HA A KEL PEE + AAEH, BAZ wob YT A4S A TS e
A3 £xQ) 5CE AEo2 Ad 287} 2002 FHER(NA, £, 4%, £, FH, B
%), 09 »Er—ﬂrag(wwg, F%, o, A%, 1) 2 ool EFHHY 4AS W
Y(L4, 29, 5, 45) 53714 47 FYol LAYk Wo} FFol s} 2ol o]y
4% $39 x}°I€- Y AYYE oIt 4T G ) AA2H YA, FLYA
33 Aolo] W%

ol

ot

J

H e
gty G2 el BE 3t o} A - (Robinia pseudo-acacia L.) E 2] AeE 2 2 9
o] & F7A 37 Yt B9 34" 18~38 36°Atolol $1X3 157 A E (WA, &, BF, 4
% A g FR

A, 2%, @A, FF, A OF, AF, 24, B, BE, ¢5)E AFsA 2
Zol 3 frilw A A¥e dAsh
Aol we ol A Lt HARR B5F FolAE AFE B, 25CE HFH 222 8
% £z, 4, FE 4, ) 30T HY 229 FERY (G,
3, oA, b, AF), 2du BCE HY 25 e R (24, 3, B¥, g5)9 3
ol AHE ALk B N A AF P e HH 2xE ZE AHAA
exol whE A ALl °‘°1"1“ ol &I FAE 3
(24, 39, 5%, 45), 345 (G804, 5, o, dF, dF) £ &
%, 2%, 7HY T4, #F) o 371 £330 ’—‘J%Q At
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