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Abstract - This study was conducted to investigate the variation of cone, seed and germination characteristics among
populations and among individuals within populations of Picea jezoensis(Siebold & Zuccarini) Carriére distributed in
Korea. Cone collected from 25 trees in two natural populations(Mt. Jiri and Mt. Dokyu) and their thirteen cone and seed
characteristics as well as three germination behaviors were analyzed. Statistical analysis showed significant differences
among populations and among individuals within populations in 9 traits except for seed breadth, seed weight, index of seed
wing and mean germination time. Generally, morphological variation of cone and seed wings from Mt. Jiri population has
smaller and longer than those of Mt. Dokyu population. Percentage of sound seeds and Tetrazolium test from Mt. Jiri
population showed 1.79 and 1.87 higher values than Mt. Dokyu population, respectively. The maximum germination
percentage was obtained at the optimum temperature of 20 ‘C and in this case, mean germination time and germination
rate showed 7.5 days and 2.9 ea./day, respectively. In seed germination behaviors, percentage(40.7%) and rate(0.90 ea./day)
of germination in Mt. Jiri population were more higher and faster than those of Mt. Dokyu population(17.7%, 0.37 ea./day).
According to correlation analysis, P. jezoensis populations with small restricted distribution may have been reduced
because seed qualities were correlated with increased levels of inbreeding and disproportion flowering.
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ZpolE Holn 2 R|o||A i (spring frost damage) 2]
a7t 2 BAZL Ha g A0 Wuskt Lijima
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Table 1. Location of P. jezoensis populations sampled

AR Gfakat A 2AE ZhEE U
H3RHogA BT - =l Qlom,
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2y o X0 AL sl QtH(Lee et al, 2008). ei
U 34kpEel 7HEH U AA 34k 7HEekE L
= 23St @4l ofgt A A, ™3t @A 7H§¥ L
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YA AT FARE g 24 5 A HE Fa4
o] B& FEaL it
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i

Selutet HRuIUE AR

o WA9) FARY HEAE 2L S8t /1% ARS A
F57] giste] T3k, B4 R WoPSAe] U eyt o
e A el S Tyt e
Mz A
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ZHEEL ARSI, A AIEh S e
220094 94 LA F1 Y, AAE Fo| Fuat
YA YL A om, A 15744, G84 107}
A % 2589 AABAA T2 HHste] Agatelet

(Table 1),

T}, A, Yolsd =4}

AR IR AR AR 204 Yol 349l ol

B 9 Rl B ZA, Eek Fae)
ZHEQfO A 2094 FAH] o], &, FA A A4x(Hol/
), B Zol, B 0 Aol Bl thet B4

Y7y ZAV5H9cHTable 2). EAAEL AW (Embryo

2o E]Eﬂ——g—ﬂ H(Tetrazolium test)

2 olgsjo] 217 FAUR 1094 34 ZAIR,
WolEA ZALE 95ke] AEA 1% sodium hypochlorite

_I\‘ _Il-lil o{N _IHJ

O A

=

excision)<, TA&

. . . Altitude Sample trees
Populations Latitude Longitude
P = (m) (ca)
Mt. Dokyu 35251 127° 44 1,500 10
Mt. Jiri 35217 127° 04’ 1,610 15
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Bolell 58 A P T FRE 7ho] AHstat o o pE
AARE FAVE 2902 A4H 3 F Petri-disho] oj7}4

(Whatmann No, 2) 2748 21 Bg48 ol Agad T3 X IA4 SA
7F A 2209 FAL ool el A2|d 2554 ZREHUE e U W B YEA B E R He
HE o2 Aalslant, wolRee BzA §19] 15, 20, B AA g, SAs YPoRA Eo] 5 FHE U

i O
25, 30 C ZA0|A, Hchd 7|24 grof

r
(o)
il

sxgo zapg o Wch TR A9 13747 A4S e ek 2 3
o}& o] 247+ AAlele] ZAFEIGILE EAo] TEL Hhof EHH AT Holw= SAE, SA5A 9 SN A+ &
AN FHE 520] 2 mm oAt Z@IYS G uhofat S Aelsh ] SE4S0A Huk gl Zoj2

o
Aom 71l uje] Wolg Epe] H4E ZAREY Scott Bolon, oy JiAtel= BE 54504 SAAC
et al (1984)9] W o7 Hol-&(GP = Germination /ol 1A= tk(Table 3).

Percentage), Hadol4Q U4~(MGT = Mean Germination Yot SA4S AR o], FnE, FaRA, F
Time) ¥ Wol& %= (GR = Germination Rate)E& At&E3} Aol FAA S, dride], S 54 4%% g4 A
L. o] X4t % EPoﬂ u]a) 1.01~1,008) A= Fdo| 923t
ALEEAS SAS/STAT(ver, 6,12 SAS Institute Inc, 58S HRARMH kA4, 51}”71111 . SAE, TICE
1996) TR 1AL o]@3to] Aekzt W Ak A7 & g EAES ke e Blon, FAE, AFA 4
o) Aof ts] ANOVA Analysisof &gt EAMEAS 24} SAINA g EAENA= ‘rr/\}?‘_} A% Ve, Al
W mEA] EATE] TAL ARS 2] ool HOE T3 B FAUARY FehH AL AeAzeol
AFHEA (Simple correlation analysis)2 AA|SFA T A7) AT 71 HEFE BRI FAEAS YAl A
tho] Anf 71 FEE yehlley E3 SASAE TTC
Table 2. Cone and seed characteristics measured on all L2 Bk A Hsh ARAL dere] A7 17962k
specimens 187} A= sto] Heho] AtolE vkt
Traits Abbreviation 7ReRue] ARt Bl AR et S A2 ko]
Cone Length (mm) NL 34,8 mm, FHE 158 mm, FIFA 4.22 g, FIA S
Cone Width (mm) CWI 2.22 mm, £2+720] 3,09 mm, £AE 1,62 mm, £2}7|
O i v v 1 e
Seed Length (mm) SL 3.11 mm, S|4 2,35, 241 15.6%, TTC &2 39.5%
Seed Breadth (mm) SB 2 UEthTable 4), 53], JAEAe] digt tﬁolﬁﬂ/\ &
Seed Weight (2) SW & Mﬁ%w FAEA, 44—% 1, %;_0 % TTC ¥ £
Width of Seed Wing (mm) WSW B ‘%EP f“l, LA EAEL 10.0~16 4%4 HIL
Index of Seed Wing (Length/Width) ISW 2 Wol7t A2 k& vkt
Percentage of Sound Seeds (%0) PSS Thomas et al.(2006)-2 Pinus strobus EAEA A,
Tetrazolium test (%) TTC

Ganatsas et al (2008)2 Pinus pinea 41}, A % dt

Table 3. Anova analysis for cone and seed characteristics of P. jezoensis

CL CB CwW CI SL SB SW SI  LSW WSW ISW PSS TTC

*k sk k% ok ok 29.9* %k *k k% ok
AP 161.5 5609 773 351 769 02 32 « 268 21.1 0.7 1177.5 349.8

AIWP 4427 1957 4207 243" 1527 537 627 647 2587 1657 1547 21397 4757

AP: Among populations, AIWP: Among individuals within populations, . Significant at p<0.01, Abbreviation is given in
Table 2.
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Table 4. Average values for cone and seed characteristics of P. jezoensis populations

Populations CL CWI CWE Cl SL SB SW
Mt. Dokyu Mean 36.8 17 4.58 2.16 3.19 1.63 0.01
S.D. 6.8 1.6 1.9 0.4 0.34 0.18 0.01
CV.(%) 18.5 9.6 415 16.4 10.5 10.8 43.6
Mt. Jiri Mean 329 14.5 3.85 2.27 2.99 1.62 0.01
S.D. 4.7 1.5 1.2 0.3 0.3 0.19 0.01
CV.(%) 14.2 10.4 31.1 11.4 10.1 1L.5 47.5
Mean Mean 34.8 15.8 422 222 3.09 1.62 0.01
S.D. 5.7 1.6 1.6 0.3 0.32 0.18 0.01
CV.(%) 16.4 10 36.3 13.9 10.3 11.2 45.6
Populations SI LSW WSW ISW PSS TTC
Mt. Dokyu Mean 1.98 7.39 3.18 2.34 11.2 27.5
S.D. 0.24 0.7 0.32 0.3 4.1 8.9
CV.(%) 12.2 9.4 10.1 12.9 36.5 322
Mt. Jiri Mean 1.86 7.11 3.05 2.36 20 514
S.D. 0.25 0.93 0.45 0.35 10 23.8
CV.(%) 13.3 13.1 14.7 15 50.1 46.3
Mean Mean 1.92 7.25 3.11 2.35 15.6 39.5
S.D. 0.24 0.81 0.38 0.33 7.1 16.3
C.V.(%) 12.8 11.3 12.4 13.9 43.3 39.3

Abbreviation is given in Table 2.

Table 5. Average values for seed germination behaviors of P. jezoemsis in different temperatures

Temperature (C) Germination percentage (%)

Mean Germination Time (days) Germination Rate (ea./days)

10 313 £ 0.3 18.0 + 2.8 09 £ 09

15 24.0 + 0.1 8.1 £ 0.5 1.5+ 09

20 39.0 £ 0.4 7.5 £ 0.2 29 £ 26

25 353 £02 83 £ 23 2.8 + 2.1

30 28.5 £ 0.2 11.6 + 6.7 0.6 £ 0.6
oFEAeA HEZE 9 T AR §I2el Hpol7h o] Wolgg Beom, ofuj] Fuedst 75U 7
A28 WnTol ol B AT U ATE ek B BLO, Yolb 2,07/A2 AT B et

W EF S ZRROLE QYT BOR Song et B[RS $4 Wolxl2el 102 FHECHTable 5).

al,(2000)2 THEO] HAEASO] WEhH AMLE Bk ZHgulLe] WopaeolA] ek u Mg AR
AT WOl HETt B2, Lee of al (2008)2 SATFY 0T ZARE 23} Wolgut WolSE SAHCIAN MUk
2 AT A% o2 A4 ARurRel MERe 9 Aae) A 2ol $952) Zfol7t QIR HITH Table
w A §AMIS Bgst glom, tiEie] gAdel 6. WokkS Aelit Wtol 40,19 HaA WY 17.7%
AR AR Aol 2 Z)olat ZoE Bugk vk gk, o] ]3] 2,36 = Beo] & AOR Uehgom, ol
2l 2@k Aol 0,907/ AR YA Atk 0,377/
o} B4 ol 13 2,49 A= W2 O LrebrhFig, 2). o}
MR FAe] WolsEle Avuy hAHOR X SAo] ok WolA4: ghe Mok 57.1%, Wold 5.1%
A 5 49RE AZ Sl AREOn A4 10%1 AR Py AR Mot 2 JAR GeRd v Bl
=0 A9 Wobrh AEHE A0 LrehdrhFig, 1), Wol  SEE 14.6%9) Hl1A e ol EL Bt} 53], o}
of TR SEEAC] ARFE 20 Tolq 74 £ 80.0m  £o] TRIGE Wolhwrt Mekd Ao ARblE Ut
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Table 6. Values of analysis variance for germination behaviors

Sources Germination Percentage Mean Germination Time Germination Rate
Among populations 0277 4.206 1.511°
Among individuals within 0.099" 3 869 0.561"

populations

*

and

™ mean statistically significant at p<0.05 and p<0.01.

Table 7. Simple correlation analysis among germination behaviors

Variables Mean Germination Time Germination Rate
Germination Percentage -0.194 0.951"
Mean Germination Time -0.362

., Significant at p<0.01.

Table 8. Simple correlation analysis between seed qualities and morphological characters

CL CB CW CI SL SB SW SI LSW WSwW ISW PSS
PSS -0.203 -0.422 -0.185 0.148 -497 -0.138 -0.189 -428 -0.277 -0.026 -0.262 -
TTC -438°  -518° -0.366 -0.068 -0.411 -0.094 0.063 -0.334 -0.173 -0.039 -0.091 0.253
Abbreviation is given in Table 2, g Significant at p<0.05.
g o 410 C =15 C 20 C 25 C 430 C B BT 18
g 50 = % -
£ < 60+ 127 ?
g 40 g 2 <12
2 30 gt £ 90 <
= . g 5 £ 08
£ 20 530t £ 6 £
£ ] £ g
E 10 M—t—/( £ 5l g sl é 0.4
3 0 & ‘ ‘ ‘ ‘ 8 é 3
5 10 15 20 25 30 35 0t oL 0.0
Mt. Dokyu M. Jiri Mt. Dokyu Mt. Jiri Mt. Dokyu Mt. Jiri

Day after seeding

Fig. 1. Effect of temperature on seed germination of
P. jezoensis.
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A R FAEAT FAGH A TR

B4 u FEA ] FATH ] WAL G 2]
Slste] AN AAF A3 AL B2 Polrt 4
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Eo| ANSE 247} Wol RO APHAS ekt
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Gt 2 AANDSS oS A o] FEoh] 27 S
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Fig. 2. Seed germination behaviors of P. jezoensis
populations.
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