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ABSTRACT

Litterfall is one of the important processes in ecosystem studies, which hasn’t been
studied on Abies kawakamii forests. Litterfall traps were set up near the tourist center in
Xiao-Feng-Ko, Hehuan mountains. Litterfall was collected once every two weeks in
2011. Results showed that annual litterfall was 3129 +445 kg ha™ ( mean + standard
error of the mean ), which was composed of foliage ( 69% of total annual litterfall ),
branch ( 12% ), bark ( 11% ), reproductive part ( 1% ), and miscellaneous ( 7% ),
respectively, showing that foliage was the major path for litterfall. The peak of the
litterfall was in November ( 640 kg ha™*, 20.4% of the whole year ) and December ( 507,
16.2% ) of which was composed of foliage mainly ( 86.4% of total litterfall in
November, 83.2% of total litterfall in December ). This situation could have been
caused by the heavy rain fall, hail fall, cold temperature, or a response to the previous
drought in September. The peak of branch fall was in January and February (131 kg ha™
two-mouths™, 33.1% of the annual branch litterfall ), which could have been caused by
snow and gusty wind. Litterfall ( mainly foliage ) increased a little bit near the timing of
new foliage expansion ( late April to early June ), which could have been caused by the
heavy rain fall in May, or the regeneration of the foliage. No significant typhoon
occurred during study period, therefore, litterfall did not increase during summer season.
As to the reproductive part, only a few microsporangia were found on roadside stand
during the study period, yet no macrosporangia were found. Therefore, 2011 could be
considered as a poor year of reproduction for Abies kawakamii.

Key words: Mountain Hehuan; Abies kawakamii; litterfall; phenology.
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ors

() - EELEPLUHRERTR

L X g Y $ IPE

KoL GEL [l [l B AL A
1 Abies 23.9 6.3 29.5 73
2 Abies 24.0 5.5 26.3 65
3 Abies 24.3 5.2 26.0 64
4 Abies 23.2 9.6 44.3 107
5 Abies 22.4 5.5 25.0 62
6 Abies 21.8 9.8 32.8 80
7 Abies 18.0 13.6 495 119
8 Abies 18.4 8.5 34.2 84
9 Abies 17.4 9.8 34.6 84

10 Abies 14.3 9.6 29.5 73
11 Abies 13.4 10.8 23.0 57
12 Abies 12.9 8.3 46.5 112
13 Abies 12.9 7.8 22.7 57
14 Abies 19.9 7.0 17.1 44
15 Abies 19.4 5.4 20.1 51
16 Abies 19.2 2.8 37.0 90
17 Abies 17.0 3.8 7.0 20
18 Abies 15.8 3.0 41.3 100
19 Abies 15.6 3.9 5.8 17
20 Abies 11.0 5.5 14.0 36
21 Abies 9.3 3.6 13.8 36
22 Abies 7.9 3.3 42.1 102
23 Abies 7.9 3.3 23.0 57
24 Abies 6.8 12.0 36.3 88
25 Abies 6.8 13.5 31.0 76
26 Abies 2.0 11.2 60.0 144
27 Abies 1.7 8.4 50.4 121
28 Abies 8.9 8.8 45.0 109
29 Abies 6.2 6.4 24.8 62
30 Abies 0.2 4.1 34.0 83
31 Abies 1.0 3.4 35.9 87
32 Abies 3.2 2.6 41.1 100
33 Abies 55 2.5 30.6 75
34 Abies 9.0 15.0 54.5 131
35 Abies 10.1 16.5 38.0 92
36 Abies 10.4 14.3 32.0 78
37 Abies 14.8 15.0 79.0 188
38 Abies 16.2 17.3 67.0 160

39 Tsuga 2.0 8.8 31.6
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40 Tsuga 8.2 9.1 11.6
41 Tsuga 21.9 15.1 31.0
42 Tsuga 18.6 8.5 26.7
43 Tsuga 20.8 18.2 70.0
44 Tsuga 21.9 15.1 31.5

TR

(1996) # 2 9% £ /o 22 HHee M (25 2

g3 X #ih Y $h
KoL [l [hadly-
1 1.5 6.3
2 4.7 6.8
3 18.7 14.0
4 12.0 3.0
5 16.0 4.4
6 19.8 3.7
7 1.6 9.3
8 4.4 9.1
9 9.7 8.8
10 12.1 8.5
11 16.2 8.2
12 19.3 9.7
13 1.5 12.5
14 5.6 12.1
15 10.5 11.6
16 14.3 10.3
17 18.8 11.0
18 22.7 9.0
19 2.2 15.9
20 7.0 15.1
21 11.2 15.6
22 15.4 15.5
23 19.9 15.4
24 24.0 14.8
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o Eam ik S B PR AREP

"" Tia? SE. % I3 SE. % I3 SE. % L= SE. % I3 SE. % T3 SE. %
Jan. 135 523 6.3 61 246 15.2 6 3.8 219 28 20.7 8.1 14 62 6.3 244 69.2 7.7
Feb. 112 377 5.2 71 34.1 18.0 4 27 178 40 269 117 21 10.7 9.8 248 83.7 8.0
Mar. 70 279 3.2 25 12 6.2 2 2 17 17 127 5.0 18 12 8.2 132 437 4.2
Apr. 123 623 5.7 43 332 10.8 3 22 130 34 331 938 29 128 132 232 909 74
May 157 566 7.3 24 174 6.1 3 15 101 48 275 14.0 24 96 113 256 816 8.2
Jun. 115 406 5.3 39 565 9.7 1 15 53 25 329 7.3 17 79 80 197 103.2 6.3
Jul. 89 234 41 9 95 23 1 07 24 14 105 4.2 11 37 51 124 282 4.0
Aug. 115 288 54 17 175 43 2 17 77 21 164 6.0 14 56 6.3 169 457 5.4
Sep. 105 349 49 12 205 31 0 04 12 21 186 6.2 19 13 89 157 588 5.0
Oct. 152 505 7.1 14 212 36 0 05 16 38 89.6 111 19 88 87 223 96.2 7.2
Nov. 552 96.6 25.8 38 208 96 1 07 36 32 375 93 17 74 7.7 640 1028 204
Dec. 422 97.7 19.7 44 441 111 2 22 1.7 25 254 73 14 87 6.5 507 127.7 16.2

e 2147 376.4 100.0 397 101.4 100.0 = 25 12:1 100.0 ; 1343 1951 100.0 217 57.7 100.0 3129 4453 100.0
1 T3 179 33 2 29 18 261

Ll AE R A G- AREFRE O ) RICEFEAE 6 L8 3
2T T3a ) 24 Bt nTin (27 T35).
3T 0 Tya R 12 B REFESTHS (FFTE).
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(IV) sgifrr LELA$L 4k 2011 E5 B PP

IES T E ik Faagn A ks Bfe
P¥ XM ziox SE 9 Tim SE % T SE % T3 SE % Ti SE % TiSE %

Jan-15 16 803 323 38 411 245 10.2 3 29 121 16 145 47 71 40 33 1475 479 47
Jan-27 12 342 225 16 56 56 14 13 21 53 73 101 21 3.7 26 17 521 316 17
Feb-10 14 82 336 38 544 332 136 36 28 147 184 166 53 102 92 47 1686 672 54
Feb-26 16 471 248 22 297 182 74 14 14 57 255 257 74 124 84 57 1161 602 37
Mar-12 14 324 22 15 133 129 34 08 12 32 8 74 23 81115 3.7 62.6 418 20
Mar-25 13 273 154 13 71 69 18 07 11 28 67 93 20 51 49 24 469 258 15
Apr-09 15 334 14 16 151 147 38 118 40 87 72 25 137 67 63 719 249 23
Apr-22 13 668 384 31 228 329 58 18 17 73 171 303 50 149 77 68 1234 647 39
May-06 14 606 355 28 183 128 46 13 11 53 194 234 56 92 64 43 1088 59 35
May-20 14 947 37 44 93 104 24 15 12 61 293 208 85 153 61 7.1 1501 446 48
Jun-03 14 495 217 23 95 144 24 06 13 24 149 186 44 68 36 31 813 451 26
Jun-17 14 554 275 26 256 509 64 06 1 24 97 166 28 72 39 33 985 772 31
July-02 15 513 172 24 124 216 32 .06 14 24 124 189 36 93 58 43 860 409 27
July-15 13 325 116 15 37 81 09 02 05 08 | 52 62 15 35 2 16 451 145 14
July-29 14 395 148 18 29 54 07 01 02 04 64 57 19 51 1.7 24 540 18 17
Aug-13 15 605 214 28 5 81 13 12 45 49 83 8 24 59 3 27 809 286 26
Aug-26 13 646 184 30 51 55 13 07 1 28 73 77 21 78 37 36 8.5 222 27
Sep-09 13 611 181 29 128 159 33 11 17 45 175 163 50 91 73 42 1016 422 32
Sep-23 14 358 141 17 41 59 10 0 0 00 46 93 13 86 82 4.0 531 242 17
Oct-07 14 933 391 44 13 325 33 04 07 16 214 158 62 119 37 55 1400 606 45
Oct-21 14 557 239 26 33 59 08 01 03 04 252 82 73 79 51 37 92.2 92 29
Nov-04 15 666 343 31 59 145 15 02 04 08 28 39 08 65 66 3.0 820 344 26
Nov-18 14 2741 80.6 127 133 129 34 03 04 12 199 329 57 88 54 41 3164 844 10.2
Dec-01 13 2704 451 126 248 193 6.2 06 05 24 115 114 34 6.2 23 29 3135 534 101
Dec-15 14 2146 494 100 116 102 29 05 07 20 99 142 29 51 42 24 2417 582 7.8

Dec-29 15 1613 501 75 279 383 7.0 11 19 45 113 157 33 69 53 32 2085 763 6.7

e 365 2145.0 376.4 100.0 397.6 101.4 100.0 24.7 12.1 100.0 344.7 195.1 100.0 216.3 57.7 100.0 3128.3 445.3 100.0

*T e 24 BT aTie (ZF L)
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(V) T LELEAL Pk 2011 EF X REH R

REELEF RTRAZ

#F® (C) *E (mm) b iE #%E4 (kgha')
(y T BEF HM - P okt 8.+ B o
p g " 2 2 fag PR Jb ik o v deiE MR A A2
(m/s)

15-Jan 0.2 9.2 -8.2 128 40 35 145 1475 803 411 16 3 7.1
27-Jan 0.7 10.8 -6.8 63 30 45 117 521 342 5.6 7.3 1.3 3.7
10-Feb 0.2 16.7 -7.4 11 8.5 2 138 168.6 82 544 184 3.6 10.2
26-Feb 1.8 137 -2.6 136 34 45 143 1161 471 297 255 14 124
12-Mar 33 19.7 -3.1 72 315 9 147 626 324 133 8 0.8 8.1
25-Mar 6.1 18 0 41 215 55 124 469 273 7.1 6.7 0.7 51

9-Apr 38 174 -4.7 116 335 4 104 719 334 151 8.7 1 137
22-Apr 6.4 209 -5 73 645 135 116 1234 668 228 17.1 18 149
6-May 75 212 -3 64 225 25 126 1088 606 183 194 1.3 9.2
20-May 9.3 21 3 430 118.5 27 na 1501 947 9.3 293 15 153

3-Jun 97 218 0.5 267  60.5 4 na. 813 495 95 149 0.6 6.8
17-Jun 116 233 2.8 26 10 5 133 985, 554 256 9.7 0.6 7.2

2-Jul 111 222 3.3 144 985 175 147 860 513 124 124 0.6 9.3
15-Jul 116 257 3.3 48 195 8.5 na. 451 325 3.7 5.2 0.2 3.5
29-Jul 119 227 51 158 55 7.5 na. 54.0'° 395 2.9 6.4 0.1 51

13-Aug 115 25.1 3.4 82 215 16 na 809 605 5 8.3 1.2 5.9
26-Aug 10.7 223 3.6 70 235 125 na. 855 64.6 5.1 7.3 0.7 7.8
9-Sep 106 222 25 295 104 115 na. 1016 611 128 175 11 9.1
23-Sep 10.1 227 14 3 15 1 na. 531 358 41 4.6 0 8.6
7-Oct 105 229 41 363 1255 15 na. 1400 933 13 214 04 119
21-Oct 87 207 -04 133 335 10 na 922 557 33 252 0.1 7.9

4-Nov 7.8 209 -08 18 165 5 na. 820 66.6 5.9 2.8 0.2 6.5
18-Nov 8.6 19 0.6 337 1475 115 na. 3164 2741 133 199 0.3 8.8
1-Dec 56 162 -3.1 65 235 7 na. 3135 2704 248 115 0.6 6.2

15-Dec 59 137 -49 190 42 6.5 9.4 2417 2146 116 9.9 0.5 51
29-Dec 14 123 -51 13 4.5 15 106 2085 1613 279 113 11 6.9
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