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Table 1 Locationsand related ecological factorsof the sanpled populations in Picea aperata
/ /
) ) n A verage tamperature mm © ) Ecological
Popula- Lati- Longi- . A nnual Soil :
tion tude tude A ltitude 1 7 precipi- Slope A sect g:/ajij?t
Annual January July tation
oqq1 o0y’ M ountain
Rangtang 32°18' 101°20° 3645 19 - 830 1150 70Q 00 25 NW land dark brown il 1 798 060
050! 0251 M ountain
Zhuoni 34°20' 103°32" 2800 430 -290 1370 564 00 15 NW land dark brown il 1 410 545
onpr 0q o M ountain
Baxi 33°36" 103°13' 2980 Q70 - 1050 10 70 647 60 10 W land dark brown il 1 433 472
0501 011 M ountain
Fengxian 34°22" 106°31' 2220 1140 - Q90 1750 75Q 00 10 NwW land dark brown il 1 397 765
ot 011 M ountain
X iaojin 30°55' 102°31' 3185 1200 220 1990 613 90 28 N land dark brown il 1 211 060
o2l 071 M ountain
Chuanpan 32°53" 103°37" 3100 570 - 430 1450 72970 25 W land dark brown il 1 447 408
ona 01 M ountain
Danba 31°04' 101°27" 3150 14 50 4 40 22 40 593 9 20 NW land dark brown il 1 189 019
2 1 1 1 b
2 . 7
7
3 3 1 1 ;
2
Table 2 V ariance analysis of morphological traits anongAv ithin populations in P. agperata
( ) M S (df) F  F value
Traits Among W ithin Random Among W ithin
populations population errors populations population
(CL) Cone length 917 872 4(6) 31 984 4(203) Q 787 2 1166 04" " 40 63" "
(CW) Cone diameter 15 475 7(6) Q 723 3(203) 0 0214 722 767 3378
(cow) - -
Cone dry weight 15 509 687 1(6) 516 269 0(203) 10 8455 1430 05 47 60
() Seed length Q 249 6(6) Q 005 5(203) Q 000 4 594 40" " 1307
(SV) Seedw idth Q 134 3(6) Q 010 8(203) Q 000 8 161 15" ° 12 98" "
(cLw) . -
Cone Iength/oonew idth 48 672 1(6) 4 657 1(203) Q1571 309 75 29 64
(w) . .
S Iength/seedwidth Q 694 2(6) Q 299 4(203) Q 047 8 14 53 6 27
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Table 3 Themean value and standard deviation of morphological traitsof 7 populations in Picea agperata

M ean (D)
. N unber of
Fopuaton e a o aw cow 1 W aw
Rangtang 900 Q 824(1 883)¢ 2 157(0 277)° 4 561(Q 702)® 15 932(6 660)¢ Q 389(Q 025)¢ Q 198(0 017)¢ 1 979(Q 208)°
Zhuoni 900 8 068(0 977)2 1 959(1 677)® 4 123(Q 411)2 10 559(3 263)@ 0 392(0 192)¢ 0 199(Q 031)™ 2 000(Q 252)
Baxi 900 10 007(1 187)¢ 2 129(1 659)¢ 4 719(0 586)° 17 605(4 792)¢ Q 394(0Q 024)¢ 0 201(Q 027)¢ 1 985(Q 207)*°
Fengian 900 Q 793(1 085)¢ 2 106(1 715)° 4 666(0 521)° 16 010(4 005)¢ Q 400(Q 022)'  Q 206(Q 040)® 1 992(Q 271)°
Xiaojin 900 10 921(1 605)® 2 331(0Q 236)9 4 696(Q 607)° 23 609(7 037)" 0 394(0 023)® 0 198(Q 011)¢ 1 995(Q 159)"°
Chuanpan 900 9 395(1 196)° 2 038(0 224)® 4 624(Q 518)¢ 14 702(4 262)® 0 386(0Q 258)® 0 194(0 017)® 2 007(Q 244)°¢
Danba 900 11 101(1 210)" 2 289(0 201)" 4 860(Q 449)" 20 237(5 324)° 0 350(0 030)2 0 184(Q 021)@ 1 924(Q 288)2
Total 6 300 Q873(1 633) 2 144(0 242) 4 607(0 590) 16 951(6 473) 0 386(0 029) 0 197(0 026) 1 983(0 237)

ab,c,d Duncan grouping ,

Note a, b, ¢, d isDuncan grouping values, the difference anong populationsw ith sane letter is not significant

22 (cv= 38 19%),
, ; (cv =17 41%),
1 7 4 7
4 4 \ ,
7 (cv)
15 64% 7
4 7
Table 4 Coefficient of variation of morphological traitsof 7 populations in Picea agperata %
T rait Rangtang Zhuoni Baxi Fengxian Xiaojin Chuanpan Danba Total
a 19 13 12 11 11 86 11 08 14 69 12 73 10 90 14 71
ov 12 86 8 56 779 8 14 10 12 10 10 8 79 11 31
aw 15 40 9 97 12 42 11 17 12 93 11 20 9 24 12 81
CDW 41 80 30 90 27 22 25 02 29 81 28 99 26 31 38 19
q 6 38 4 90 5 97 5 39 579 6 68 8 55 7 41
aw 8 48 15 53 13 43 19 42 545 8 51 11 20 13 05
aw 10 51 12 59 10 45 13 59 7 95 12 15 14 96 11 97
M ean 16 37 13 51 12 73 13 40 12 39 12 91 12 85 15 64
16 37%, , )
4 1 1

12 63%,
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, 41 03% ( 24 59% 49 72%)
42 89% ( 5 00% 62 04%),

( ) Vst 41 83% ( 5 00%

VsT, 62 04%),

5 5 . 41 83%,
(58 17%)
5

Table 5 V ariance portions and differentiation coefficients of morphological
traits anongAv ithin populations in P icea agerata

/%
V ariance portion Percentage of variance portion /%
D ifferentiation
T rait coefficient of
Among W ithin Random Among W ithin Random morptfglict)glcal
populations population errors populations population errors
(cL) Q 984 320 1 039 910 Q 787 170 35 01 36 99 28 00 48 63
(ow) Q 016 390 Q 023 400 Q 021 410 26 78 38 24 34 98 41 19
(cow) 16 659 350 16 847 450 10 845 540 37 56 37 99 24 45 49 72
() Q 000 271 Q 000 169 Q 000 420 31 54 19 64 48 82 61 63
(sw) Q 000 036 Q 000 221 Q 000 412 53 91 32 98 13 11 62 04
(cLw) Q 048 910 Q 150 000 Q 157 130 13 74 42 13 44 13 24 59
(Lw) Q 000 439 Q 008 387 Q 047 780 Q 78 14 82 84 40 5 00
M ean 2 530 006 2 581 362 1 694 266 28 47 31 85 39 70 41 83
24 ,
) UPGVMA ,
7 ’
1 Q75 7
4 1
1.50 7
B 125 T
k|
®a 100-
we
g2
3 |
® B 0.75
£
1K -
& % 0.50
E
s
< 0.25 A
0.00 -
yE Y RA &k A4 HE AE
Rang tang Ba xi Fengxian  Chuanpan Xiao jin Zhuo ni Dan ba
1
Fig 1 UPGMA cluster based on cone and seed morphological traitsof seven populations in Picea agperata
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Table 6 Correlation coefficients betw een the geological and emlogical factorsor the EGA values and morphological
traits based on 7 natural populations in P. agperata

1 7

A nnual January July A nnual Ecological

Trait L atitude L ongitude A ltitude average average average recinitation gradient
temparature temparature temparature precip value

cL - Q987" - Q479 - Q276 Q882" " Q878" " Q888" " - Q999" " - Q736"
ow - Q99" " - Q512 - 0103 Q 752" " Q 752" " Q757" " - Q951" - Q606"

aw - Q7197 - 0256 - Q597 Q933" Q924" Q943" " - Q838" - Q835"

CcOW - Q954" - 0218 - 0310 Q791" " Q 799" " Q785" " - Q891" - Q732"
q Q 346 Q 434 Q 302 - Q583 - Q563 - 0 608" Q 523 Q 429
v Q 279 Q 256 Q 455 Q 609" - Q591 - Q628" Q 464 Q 503
aw Q 528 Q 734" Q 015 - Q549 - Q528 - Q579 Q 663" Q 316

DR o= Q 01 , * o= Q 05

Note * * Significant correlation at Q 01 level, * Significant correlation at 05 level
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Cone and seed variation of natural population in Picea agperata

L UO Jian-xun®? GUW an-chun’
(1 Rsearch Institute o Forestry, Sichuan A cadeny o Forestry, Chengdu, Sichuan 610081, China;
2 Research Institute d Forestry, ChineseA cadeny o Forestry,B eijing 100091, China)

Abstract: T his study w as conducted to detemm ine phenotypic variation of natural populations and find
out the relation between phenotypic variation of natural populations and different distribution areas in
Picea aperata Based on field investigations and analysisof the natural distribution of Picea agperata in P.
R. China, four cone characters, three seed traits in 30 trees from each of 7 populations in P. agperataw ere
selected and investigated M orphological diversities anongAv ithin populationsw ere discussed on the basis
of 7 phenotypic traits analysis The methods of variance analysis, multi- comparison, correlation analysis
and hierarchical cluster analysiswere used for analysis of experimental results The results of research
show ed that therew as significant difference in morphological characters anong populations and anong in-
dividualsw ithin populations The CV of seven phenotypic traitswas 48 63%, 41 19%, 24 59%, 49 72%,
61 63%), 62 04% and 5 00%, regpectively. The trait stability of seed length/seed w idth w as higher than
that of othermorphological traits TheV st of cone and seed ranged from 5 00% to 62 04%. Themean phe-
notypic differentiation coefficient (Vsr) of populationswas 41 83%. It alo showed that the variation a-
mong populations (41 83%) was little snaller than that w ithin populations (58 17%). The cone length,
cone dianeter and seed length were themost mportant phenotypic traitsw hich were easy to measure in
Picea agperata T he trait variation of natural populationsw ithin gecies affected mainly by latitude in a-
tial distribution There was a greatly positive correlation between cone traits and temperature factors
Therew as a greatly negative correlation betw een cone traits and annual precipitation and EGA. The 7 pop-
ulations of Picea agperata investigated could be divided into four groups according to theU PGM A cluster
analysis

Key words Picea agperata; natural population; cone and seed traits morphological variation



