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Abstract: The researches on gap in temperate zone coniferous forests within mountainous region are little.
Through a field survey of 63 gaps in a secondary coniferous natural forest, namely Pinus tabulaeformis forests
(19 gaps), Larix principis-rupprechiii forests (26 gaps), and Picea wilsonii or Picea meyeri forests (18 gaps) ,
within the Pangquangou Nature Reserve of Guandi Mountain, Shanxi Province, gap characteristics were
analyzed. The canopy gaps (CG) varied from 5.78 to 234. 48 m” and averaged about 60. 07 m’. The expanded
gaps (EG) varied from 18. 49 to 349. 68 m” and averaged about 114. 92 m*. Gaps were caused from one or more
of these sources: logging, breakage at the trunk, uprooting from blow-down, and standing dead. Most of the
gaps were made by 1 —4 trees (gap maker). The probability of gap development was greatest when trees forming
the canopy were 20 —40 cm DBH and 20 —30 m tall with most gaps being formed within the last 5 — 20 years.
Also, gap sizes differed greatly in different forest types. Most gap areas in Picea spp. forests were small, but gap
areas distributed in Pinus tabulaeformis forests are various. [ Ch, 7 tab. 19 ref. ]
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PR ARBR P 0 A A5 FREE , DATRTAS AS [ o 4 B 5 A P AR PR A Aok, FREAEH T
XA IRV R B A 0 (AR BV REAIE S BB HE AT 1 KR O, AR P IL LD A R R S AR T
AT RRIR AR S AR AR S R R AR AR AR A SRR X IR Y
Lt AR — BORAE AT T 0 e e, DUIER A T s L s AR SR sh 2, W A Bl
BB A

1 R K g AR

FFFCAELL P S L ST 1 AR X ST , MUy 37°44 ~37°55'N, 111°22" ~ 111933
E, el 2 830 m, HefE1 650 m, AKX EFILEK 15.0 km, ZRPGK 14.5 km, MEFAH 1.04 75
hm?, Hp A AL 6 982.2 hm*, 5 BT ALY 66. 9% , BIFFEHL X A9 M8 8 T 28 KUEE 1 o I8 Tt oK
Btk L Ul , AR 4.2 °C; 7 AR 17.5 °C, 1 JPFARE - 10.2 C; 247
AEREIK R 822.6 mm, 4FEZE%& TR 1 100 ~1 500 mm, FAXFIESE 70.9 % ; KTZT 0 CHIE AN 2 100
C, JCFEH 100 ~130 d, H R 1900 ~2 200 h, {56 H 0 11 AR . RARUAE ST bRy 22
WA AL M #Y Larix principis-rupprechtii 3K, FFF Picea wilsonii AKFIFAFF P. meyeri #K, A Pinus
tabulaeformis Ak, FHH T, VEHFA D CHERE M, LAY 44.8% , ARG 11.4% , IhRARKR L
10.3% , M TIHERTEF . &1L 4 Lonicera chrysantha, KT Cotoneaster multiflorus, —+ JF 452k 2%5
Spiraea pubescens, K| 4% Rosa dahurica, L|J}kT- Ribes manschuricum, %7K Berberis amurensis, %R 5%
1§ Potentilla glabra 2%, ZEL Carex lanceolata ¥ i{ELZAR 2 1) E1K

2 MR &

TERTFE X RIRUA AT IR AT A, S R BUARBR I, I 2 AR AR Al A i, 73l == B (C6)
Y JEARBE (EG) HEATIC R o MRERAIE AT S Al 1 AR XU R 3248 4 280k B
WS A BIFPZEE S AR B A CEARBUE BOR R B SR T 1.5 m, W HAR) o 4
WA AR B AR RO RS, T TIN5 B A (A ) SR O B9 i BE o AR 2 bk IX T A N B
LIS AR LEFOHR /M AR, DLRBRIXARISCBORE, EMRBRAAR G o JA TR IARAR
NIAAE] 19 MR, At AR N IE A S 26 ARET, AR R 18 ARE

3 HREAAA

3.1 MRERBIK/N

AR TR R /N i AR B  HIE 0 B2 A B B b, R A R A RO BEET  EE EES TEAS BR
KNG 5. 78 ~234.48 m®, FEH5 K 60.07 m’; § R AKER A K /NS AL T R 18. 49 ~ 349, 68
m?, P 114,92 m* o IAKBRIEAU A 26 (R 1 32 ) WILAA H, SEPRARBRE BN T 100 m* (B
Bt R AEARESY 80% LA L, B RAMRBRIET AR 535345 9 50 ~ 150 m* (63% A7) o KT 100 m’* (g
TEAS BT A, AL 26.31% , FEILTEMARAR Y 11.54% , mAZHKA 22.22% 5 KT 150 m* g9 AR
BRI AR, AR 36. 84% , AEILVEMAMK G 11.55% , =AM 27.78% . (K, MBRER TR0 Al
PF, AR EE DR X AR TAEAE AR T s A2k
3.2 MERFM T AT G LL B

HIZE 3 Al UL, S LR AR YA Bt MObk B 07 50 32 B2 A A+, 235l 5 55. 55% il
31.75% o pbnl W, NN THPRMEIE A — D EHZIN RN R . N HRTIRMAEERE, HEE
BT AT E, BT AR TR A ARER Y 71.43% .
3.3 MRERF A HIERHE
3.3.1 MMBAKRGIE MBEIZBAN 1 ~4 AL, BAMETLL 1 SRARBIE AR TR 2, 3 A bRp
SE 60% LA E (R 4) o IAAKR, RICTE T AMRFN ZAZREE D ARBRLL 1 ~2 BRARBRIE RSS2 i
A 63 ARER T, AT 96 MIERIAR, IR ARBRIE MAAT 1. 52 Bk,
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Table 1  Percentage of different canopy gap area of different forests

AN [e e 25 B T AR AR ) 23 L/ %o

FRARZH PECRE LT
<50 50 ~ 100 100 ~ 150 150 ~200 200 ~250 m?
/AN 36. 84 36. 84 15.79 5.26 5.26 19
AL TR b 53.85 34.62 7.69 3.85 0.00 26
PRy 66. 67 11. 11 11. 11 11. 11 0. 00 18
&it 52.38 28. 57 11. 11 6.35 1.59 63

F2 ARSTHMBT RABRERSBAEFEANESL

Table 2 Percentage of different expanded gap area of different forests

AR FEARBR RS 5 B4 7T 28 %

AR L ESRE TR
<50 50 ~ 100 100 ~ 150 150 ~200 200 ~250 250 ~300 300 ~350 m?
L VAN 15.79 26. 32 21.05 15.79 15.79 0. 00 5.26 19
LSRR AV 11.54 38. 46 38. 46 3.85 3.85 3.85 0.00 26
Py 2 N 11. 11 55.56 5.56 11. 11 11.11 5.56 0. 00 18
it 12.70 39.68 23.81 9.52 9.52 3.17 1.59 63
®x3 ARMBETFMER HFEHES x4 MEREAREEARE KR
HBESL HEEFERHBE DL
Table 3  Percentage of forming modes of gap makers Table 4  Percentage of different numbers of gap makers
- RFFHA R 74 e/ % A  RARRABRORBNE %
Fekm - N AR ¥
Wt T MAAE A FRRR 1 2 3 4tk HRE
STHE AN 42.11 42.11 10.53  5.26 19 AP 63.16 31.58 0.00 5.26 19
1fedbigmFAMk  57.69  30.77 7.69  3.85 26 fedrigmt#sbk  50.00 34.62 11.54  3.85 26
PN 7 66.67 22.22  5.56  5.56 18 EY 0 72,22 22,22 5.56  0.00 18
At 55.56 31.75 7.94  4.76 63 At 60.32 30.16 6.35 3.17 63

3.3.2 ARMERAGRELEMN HRAKIEANFRBRYE P RE) I L EEARR, mFES TUEH,
ML AR LA /NTF 60 cm, 2 EEEPFE 20 ~40 cm, HAr L 20 ~30 em 2900 5 e K LB,
5B AR SR 63.54%

R5 MBEERARBELSHE

Table 5 DBH distribution of the gap makers

ARG AR B/ B

e Ffr Hr e/ %
10 ~20 20 ~30 30 ~40 40 ~50 50 ~60 cm &it

LR[S/ AN 6 44 9 3 1 63 65.63
HHF 1 4 6 2 0 13 13.54
A 0 10 2 0 0 12 12.50
[SEas 0 2 2 0 1 5 5.21
[iSF 4 2 1 0 0 0 3 3.13
it 9 61 19 5 2 96

T3/ % 9.38 63. 54 19.79 5.21 2.08 100

3.3.3 MR ZEEHM ARBUE UK e BE S5 R 248 T ORI B0 2% B Aol 7 AN T) s B 9 Bk
BorAitsil. 26 nln, KX R sUAR BRI B 1 B AE 20 ~30 m, Jir i HUi o 51. 04% , 15
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T IRARBR IR I MRA ] EMZ A, 5 B AE 30 ~40 m AUMRBIE ORI, (55 14. 58%
®6 MEEEANSESN

Table 6 Height structure of gap makers

AN ) BEOE AR B

A H Ay %

10 ~15 15 ~20 20 ~30 30 ~40 40 ~50 50 ~60 cm &t

He AL g 0 7 43 10 3 0 63 65. 63

EEis 1 0 3 2 4 3 13 13.54

TR 11 1 0 0 0 0 12 12.50

FHF 0 0 2 2 0 1 5 5.21

[ 1 1 1 0 0 0 3 3.13

#it 13 9 49 14 7 4 96

Y/ % 13. 54 9.38 51. 04 14. 58 7.29 4.17 100

3.3.4  ARKTRAMRFR LR, AT RARBRIE BUR (R RN AT ST, Gt OB AR [RI B il 1
WRECR LA BRREBCT I . AR 5 AT LU, BRERIE SR B B 2L v, AR 695 A BT e 45
K, K 65.63% , HKIEFFFF RIS & 13, 54% F112.50% , A4 /D HEAK Betula spp. o

3.4 RBRAIERSLEH

R ) A4 25 K S8 AARBRTT 4R T8 il 28 1A R7 MEREREN
iR IR AR, TE SRR BRI ARBR R, RBR R AR Table 7 Age siructure of gaps
W IR R B B AT 18R B T iy 22 98 2 s 174 4 RS KBS PRI 5 6 F7 4950 %
155 X FZRIE ATE BLARBR, ARERAT 7 DA 0~5 5 7.94
FL— R B TE AR R 21 0 25 B A B 1) 50, LA 5~10 18 28.57
5 a MIEHRGTHAS I N B ARBR B, &5 58 0L 3% 10~15 19 3016
7. WAL, 5 ~20 a SCBIRHEE RO MRIRE 2, 4 15 -20 2 1905
IR 10 ~15 a WD B0 BB 2. HCALBY Bt - . e

TR AR . XU, 78 1L KR YRS

FRALE 10 ~ 15 a W1IR1%% 2 Bt &k v T8, H ait 63 100

A R A 3t — TGS . 5 ~ 10 a F1 10 ~ 15 a SJ1AOMRBRSL H HBIRARE 2, 20 a ZRITTR R A AR
B LIS HIR >, 30 a Z AT RIARER 1406 . DERIARBIE AL 20 a J5, T8 UG Hh 58037 9 h v 45
F5, #1130 a5, KEAMPRBEST TEHEN, BALEHRBURA . I 5 a il LU RKAR VA BT AR B H
THEAR (7. 94% ) T R 1 T Ak TR A TR AR 1 2

4 b5tk

A ISR E AR LUK N 3, 4 K 25O BR ALV T 100 m?, 0] LA K 2675 1 R SR Ik
AR B RTAL T RS RPIRES, R AR A T8 B S I e B3P I 45 2R . R RIS ARMRE AL, ]
MBRRNEA — BT . AU/ 32, AR I 53470 2 AS 5] AR AR B .

Kty I RIRURAE S MAARBIE AR | ~4 BRASE, 5ARIEK 1L B AR ORE XY e i 2D AR L B
Vg e BT L R AR R 28 0L, TP SCRL T BRI AT B AR B o 1) Bl R . axX 5 AR LR £
Hhebi 2 BMROE AT A ARBR AR 22, Kl s A ARk B h 3 BRIE AR Z Y R IR X E—E TR
BE BUEIT, DGR R SR IR AE ST AR SR B T B0, AR B AR B G RN B o DA Ll R AR IR AE B Ak
MRBIE AR K Z 02 AR TS A . BRI AL, HP #2985 20 ~40 em |, &N 20 ~30 m Y
MRIZBREATE BB 1958 B e Rk o

KRB 1 FAR YA S I MR BRAR IS — AN B L 30 a, 5 ~20 a JERMABRER 2. T HerEFEEN
KT ARBRATME ()0 5 B A ARG I 771, R IR TR F 9 7 AN R 35S AR BR A7, AR MRS
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