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Abstract : Qinling fir, Abies chensiensis, is endemic to China and was listed in the China Plant Red
Data Book asone of the third classprotected plants. It isonly found scattered in small forest fragments
in Mts. Qinling, Bashan and Shennongjiafrom 1300 mto 2300 ma. s. |. in Shaanxi , Gansu ,Henan,
Schuan and Hube provinces. To asss in eforts to effectively conserve and restore this ecies, the
geographic distribution, community structure and demographic characteristics of populations were
studied through field invegtigations and statistical analyss. In the A. chensiensis communitiesin the
Qinling Mountains, we recorded 102 plant gecies, belonging to 63 genera and 40 families. Among
them , the temperate geographica elements comprise 84.21 %, and the tropica geographica elements
15.79 %. The communitiesin Qinling could be divided into five associations by cluster anaysson the
importance values of the dominant ecies. The habitat of the communities was wet and shaded , and
the coverage was relatively high. The structure of the communities was complex , and the age differ-
ence among individud's was dgnificant. The natura regeneration of this gecies occurred mainly in
canopy gapson shaded dopes. The growth of young seedlings was relatively dow , but DBH increased
relatively quickly during the 40 - 100 years stage, as did height during the 30 - 70 years stage. The
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sexual reproduction for this A. chensiensis population began at 30 - 40 yearsold, and the seed-bearing
interval was about 3 - 5 years. Mature treesof A. chensiensis produced on average eight cones, and
the mean number of seedsper cone was56. Thelack of seedlings wasthe main barrier for regeneration
of this gecies. Insufficient seeds and low survive rate from seed to seedling were the weak link. In
thefuture, in situ conservation should be conddered as the most important management activity for
this species, and natural regeneration should be promoted. At the same time, the artificia populations
should be expanded from seeds collected in yearsof high seed st.
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Table 1 Compostion of important Pecies, genera and familiesin Abies chensiensis communities

Family No. of genus Percentage of genus No. of species Percentage of species
Asteraceae 6 9.84 9 8.82
Rosaceae 4 6.56 7 6.86
Pinaceae 4 6.56 6 5.88
Aceraceae 2 3.28 6 5.88
Poaceae 3 4.92 5 4.9
Betulaceae 2 3.28 5 4.9
Ranunculaceae 4 6.56 4 3.92
Liliaceae 2 3.28 3 2.94
Saxif rageceae 2 3.28 3 2.94
Anecardiaceae 2 3.28 3 2.94
Rubiaceae 2 3.28 3 2.94
Fagaceae 1 1.64 3 2.94
Cornaceae 1 1.64 3 2.94
Other families 28 45.9 42 41.18
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Table 2 The geogrgphica distribution typesof plant generain Abies chensiensis communities
Digtribution type No. of genus Percentage
Cosmopolitan 7
Pantropic 5 7.02
Tropicd Adaand Tropica American diguncted 2 3.51
Tropicd Adato Tropicd Africa 1 1.75
Tropicd Asa 2 3.51
North Temperate 32 52.63
East Adato North American diguncted 7 10.53
Old World Temperate 4 7.02
Temperate Asa 1 1.75
Eagt Asa 6 10.53
Endemic to China 1 1.75
Totd 63 100
The percentage of every geographic eement excludes Cosmopolitan.
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Table 3 Importance value (1V) of dominant populationsin Abies chensiensis communities

Spedies Individua number Rdative frequency Reative coverage  Rdative abundance Importance va ue

(N1) (RF, %) (RC, %) (RA, %) (1Vv)
Abies chensiensis 168 8.35 13.45 1.84 23.64
Quercus aliena var. acutserrata 31 3.17 8.42 0.54 12.13
Betula albo-si nensis 46 1.99 3.17 0.94 6.10
Pinus tabuliformis 28 2.74 1.80 0.37 4.91
P. armandii 18 2.51 1.28 0.91 4.74
Carpinus cordata 14 2.52 1.89 0.25 4. 66
Toxicodendron vernicifluum 11 2.17 1.45 0.65 4.27
Carpinus turczani nowii 23 1.08 1.12 0.78 2.99
Acer davidii 11 1.16 1.25 0.23 2.65
A. truncatum 60 1.14 1.01 0.38 2.54
Sinarundinaria nitida 580 3.45 2.25 6.98 12.68
Schisandra chinensis 32 2.47 1.88 0.73 5.07
Smilax stans 218 2.86 1.37 0.83 5.07
L espedeza bicolor 21 2.34 2.04 0.34 4.72
Litsea pungens 61 1.98 1.73 0.94 4.65
I ndigofera amblyantha 64 1.49 1.56 1.07 4.14
Craibiodendron stellatum 35 1.71 1.01 0.67 3.39
Sabia latifolia 30 1.15 1.08 0.44 2.67
Deyeuxia scabrescens 24 0.97 1.18 0.34 2.49
# Viburnum schensianum 22 1.00 0.87 0.28 2.15
Spiraea salicifolia 127 0.57 0.63 0.85 2.05
Anemone hupehensis 18 1.36 0.31 0.36 2.03
Carex lanceolata 1985 5.16 4.85 17.59 27.62
Duchesnea indica 875 1.54 1.46 5.51 8.52
Pteris nervosa 112 2.10 2.78 1.41 6.29
Galium boreale 103 1.39 2.96 1.05 5.40
Rubia cordifolia 98 2.13 1.44 1.22 4.79
Cardamine hirsute 35 0.97 0.85 0.48 2.26
<2.00 The species with 1V lessthan 2. 00 were not listed in the table.

4
Table4 The mean individua charactersof Abies chensiensis in different asociation types

Asdiation type Ah\ge;?e(tn[;e Average DBH (cm) A(\I\;]ecza;;i (?C? r::;)y dmz?e(%oy;) Importance vaue Altitude (m)
1 8.32+0.03 11.32+0.64 6.1 2.5%x2.9 24.70 1600 - 1800
2 9.70+0.71 14.34+1.15 6.9 3.3x3.5 21.08 1600 - 1700
3 7.46+0.40 7.36+0.84 5.9 2.6%x2.3 26.98 1500 - 2000
4 6.60+0.84 3.58+0.23 7.1 1.8x1.5 19.53 1350 - 2100
5 9.27+0.50 13.58 +0.77 9.8 3.3%x3.2 33.28 1400 - 1700
1: + - - 28 + - - ;3! + - - 4 -
- 5 + - -

1, Abies chensiensis + Pinus tabuliformis- Sinarundinaria nitida- Carex lanceolata asociation; 2, Abies chensiensis+ Quercus aliena var. acut-
serrata- Litsea pungens- Carex lanceolata asociation; 3, Abies chensiensis + Betula albosinensis- Sinarundinaria nitida - Duchesnea indica as
Lciation; 4, Abies chensiensis- Indigofera amblyantha- Carex lanceolata asociation; 5, Abies chensiensis + Pinus tabulif ormis- Smilax stans -
Carex lanceol ata asociation.
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Table 5 Individua charactersof 3 - 6 year young individualsor sgplingsin different Abies chensiensis communities
Dendty
Asdiation type Average height (m) Average base diameter (cm) Average crown diameter (m)  (individuas per 100 m?)
1 0.55+0.20 1.15+0.14 0.41 2.00
2 0.58+0.15 1.48+£0.22 0.47 1.80
3 0.66£0.15 1.17£0.16 0.38 1.90
4 0.49+0.11 1.06+0.21 0.44 2.70
5 0.61+0.14 1.34+0.18 0.50 2.50
Mean 0.58+0.16 1.24+0.17 0.44 2.18
4

Asxciation types correspond to thosein Table 4

6
Table 6 The growth processof Abies chensiensis individuas
Tree height DBH Sem volume (m°)
Stem volume Breast

Totd Annud Current Totd Annud Current Totd Annud Current increasing height

grc_)wth mean . annua grc_)wth mean ' annua grqwth mean . annua ratio ( %) modulus

yied growth  increment yidd growth  increment yied growth  increment

(m)  yidd (m)  (m/yr) (m)  yidd (m)  (m/yr) (m) yiedd (m)  (m/yr)
10 1.5 0.15 0.17 0.6 0.06 0.27 0.0000 0. 0000
20 3.2 0.16 0.24 3.3 0.17 0.31 0.0023 0.0001 0.0010 13.5 0.80
30 5.6 0.19 0.40 6.4 0.21 0.44 0.0118 0.0004 0.0036 12.1 0.64
40 9.6 0.24 0.40 10.8 0.27 0.47 0.0478 0.0011 0.0010 10.2 0.54
50 13.6 0.27 0.30 15.5 0.31 0.49 0.1476 0.0030 0.0157 6.9 0.57
60 16.6 0.28 0.41 20.4 0.34 0.49 0.3042 0.0051 0.0249 5.8 0.56
70 20.7 0.30 0.31 25.3 0.36 0.42 0.5536 0.0079 0.0314 4.4 0.53
80 23.8 0.30 0.18 29.5 0.37 0.48 0.8679 0.0108 0.0385 3.6 0.53
90 25.6 0.28 0.25 34.3 0.38 0.41 1.2526 0.0139 0.0449 3.0 0.53
100 28.1 0.28 0.23 38.4 0.38 0.45 1.7020 0.0170 0.0540 2.7 0.52
110 30.4 0.28 42.9 0.39 2.2416 0.0204 0.51

1800 m,

This standard sample tree grew in the dark brown il in Caiziping, Ningshan County , at an dtitude of 1800 m.
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