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Variation in Cone, Seed, and Bract Morphology of
Abies nephrolepis (Trautv.) Maxim. and
A. koreana Wilson in Native Forests
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Division of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-847, Korea
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Abstract: Geographic variation of characteristics of cone, seed and bract morphology were examined in 8
populations of rare endemic Abies nephrolepis (Trautv.) Maxim and A. koreana Wilson. Additionaly we studied
classification index to distinguish between the species by the method of discriminant analysis. Nested ANOVA
showed that there were datisticaly significant differences among populaions as well as among individuas
within populations in al 13 morphologica traits. In the seed length, seed index, bract width, and bract index
of A. nephrolepis and the bract width and index of A. koreana, variance components among populations were
larger than those among individuals within populations. In discriminant analysis, three traits (cone width, length
of seed wing, and bract length) were found to be useful in discriminating A. nephrolepis from A. koreana. The
optimal classification results of stepwise selection were discriminated length of seed wing and bract length.
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Table 2. Morphological traits measured on all specimens.

Traits Abbreviation
Cone Length (mm) CL
Cone Width (mm) CwW
Cone Index (Length/Width) Cl
Seed Length (mm) SL
Seed Width (mm) SwW
Seed Index (Length / Width) S
Seed Weight (g) SWT
Length of Seed Wing (mm) LSW
Width of Seed Wing (mm) WSW
Index of Seed Wing ISW
Bract Length (mm) BL
Bract Width (mm) BW
Bract Index (Length / Width) BI

Table 1. Location information for the populations of A. koreana and A. nephrolepis.

Species Populations Latitude Longitude Al(t:::;de wr’:‘p?'ectfe%
1 A. nephrolepis Mt. Sorak 38° 06' 55.4" 128° 28' 03.2" 1,685 20
2 Mt. Odae 37° 47 9.7 128° 32' 34.2" 1,433 18
3 Mt. Gebang 37°43 319" 128° 28' 04.3" 1,407 17
4 Mt. Jang 37° 07 37.5" 128° 05' 67.1" 1,407 21
5 Mt. Taeback 37°06' 12.0" 128° 54' 26.9" 1,325 37
6 A. koreana Mt. Duckyu 35° 19 28.0" 127° 44' 16.0" 1,610 5
7 Mt. Chiri 35°19'40.5" 127° 43 375" 1,700 18
8 Mt. Halla 33°21'40.1" 129° 31' 48.5" 1,760 20
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Table 3. Means and coefficients of variation for the cone, seed and bract char acteristics of A. nephrolepisand A. koreana.

Ppp. CL Cw sSL sw S SWT LSW WSW ISW BL BW B
1 645 231 280 481 275 176 0008 508 292 176 429 260 166
(108) (84 (770 (93 (96) (85 (265 (114) (143) (92) (80) (117) (104)

) 588 220 272 447 268 169 0007 48 293 167 498 250 203
(166) (180) (164) (115 (120) (140) (389 (123) (164) (7.7) (106) (155 (159)

3 624 215 291 754 310 244 0008 48 256 191 463 171 274
(131 (85 (137) (7.2 (83 (62 (269 (168 (118 (172 (120) (130) (14.1)

4 556 208 269 471 283 166 0010 503 271 18 531 266 203
(145) (148 (139) (157) (103) (124) (319 (133 (124) (57) (127) (152 (193

c 607 234 261 561 318 177 0011 542 341 160 493 235 214
(141) (90) (122) (133) (97 (132 (176) (104) (144) (95 (168 (196) (17.8)

Men 604 22 275 543 201 186 0009 505 291 176 48 236 212
(G6) (49 (@2 (81 (76) (175 (187) (45 (111) (73) (80) (162 (185)

5 638 248 259 538 325 167 0011 578 345 167 665 274 244
(143) (174) (42) (160) (179 (103) (399 (191) (185 (59 (121) (135 (13.0)

. 561 244 231 524 304 174 0012 550 328 171 549 235 237
(152) (88) (135 (67) (99 (85 (237) (105) (205 (105) (198 (158) (225)

g 5904 239 249 560 306 183 0013 600 400 154 544 165 340
(162) (121) (134) (105 (103) (56) (347) (146) (55 (1300 (67) (158) (24.0)

Men 598 244 246 541 312 175 0012 576 358 164 580 235 262
65 (19 (8 (34 (@7 (46 (83 (44 (105 (54) (127) (259 (268)

Pop. and abbreviation for the morphological traits are givenin Table 1 and 2, respectively.
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Table 4. Variance component (%) of Nested analysis of variance
for cone, seed and bract characteristics of A. koreana and A.

nephrolepis.

] A. nephrolepis A. koreana
Variable
AP**  AIWP**  Error AP**  AIWP**  Error

CL 7.6 625 299 0.0 644 356
CW 91 48 461 0.0 488 512
Cl 38 384 578 0.0 265 735
SL 61.8 177 205 75 235 690
SW 176 224 600 0.0 344 65.6
S 35.0 158 492 42 138 821
SWT 12.7 268 605 0.0 81 0919
LSW 105 437 458 6.6 434 500
WSW 232 310 458 15.8 531 311
ISW 116 128 756 6.7 26 707
BL 45 122 833 0.0 629 371
BW 21.8 21.3 569 25 195 380
BI 238 86 676 394 245 361

AP: Among populations, AIWP: Among individuals within popu-
lations, **: Significant at p<0.01, Abbreviation for the morpholog-
ical traitsisgivenin Table 2.
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Table5. Theresults of F-test for stepwise discriminant analysis
for cone, seed and bract characteristics of A. koreana and A.

nephrolepis.

Variable R-Square F-Vdue Pr>F
CL 0.0683 0.59 0.4658
CwW 0.4520 6.60 0.0332
Cl 0.0378 031 0.5902
SL 0.0233 0.19 0.6739
SW 0.0529 0.45 0.5228
S 0.0961 0.85 0.3835
SWT 0.1082 0.97 0.3527
LSW 0.3431 418 0.0752
WSW 0.5125 841 0.0199
ISW 0.3873 5.06 0.0547
BL 0.3995 5.32 0.0499
BW 0.0589 050 0.49%4
BI 0.1000 0.89 0.3734

Abbreviation for the morphologicd traitsis given in Table 2.
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Table 6. The optimal classification results of stepwise selection for cone, seed and bract characteristics in A. koreana and A.

nephrolepis.
Sep Variable Partid R-Square F-Vaue Pr>F Wilkss Lambda
Entered Removed
1 WSW 0.5125 841 0.0199 0.4875
2 BL 0.4485 5.69 0.0485 0.2688

Abbreviation for the morphologica traitsisgivenin Table 2.
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