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Abstract

The natural regeneration process of Tsuga longi-
bracteate and environmentsl impacts were studied in this
papet by seed rain dynamic, seedling establishment in dif-
ferent community sample plots, effects of forest gap on
seedling establishment, distribution pattern, morphologic
and physiological difference of saplings in different size
gaps, effects of light intensity environments on seedling
regeneration. effects of water stress on seedlings survival
and growth in different light intensity environment,
effects of inoculating with the ectotrophic mycorrhizal ep-
iphyteon on seedling regeneration, and the seedling es-
tablishment process at forest fire vestige ground by means
of field observation, community investigation and envi-
ronmental controling condition experimentation, Results
showed that;

1. In the first ten days of November, seeds of Tsuga
longibracteata matured and began to drop. Seed rain of
Tsuga longibracteata lasted about 50 days. In 2003 and

2004, seed rain day input density of Tsuga longibracteata
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maximized at the last ten days of November. Atmosphere
relative humidity had an evident effect on seed day input
demnsity, the regressive equation of atmosphere relative
hurmidity and seed day input density is y=337, 803 — 273, 5x
(y is seed day input density, x is atmosphere relative hu-
midity}. There was evident year seed rain input fluctua-
tion in different types of community, For example, the
total seed rain input density of Tsuga longibracteata in
Tsuga. lengibracteata and Phyllostachys heterocycla
mixed forest was 15. 1 seeds/m’ in 2003 and 73. 9 seeds/
m’ in 2004, The total seed rain input density under jsola-
ted Tsitga longibructeata tree crown increased at first,
then decreased. The pattern fit quadratic distribution,
with high cpefficients of determination, The total seed in-
put density pattern of isolated Tsuga longibracteata tree
did not show evident difference in 4 directions (east,
west, south and north), Wind is the primary environ-
mental dispersal power of seeds. The seeds dispersal dis-
tance was about 25 to 30 m, ultimately identical in differ-
ent isolated Tsuga longibracteatn trees.

2, Community sample plots had an evident effect on
seedling establishment of Tsuga longibracteata. In 2004

and 2005, the seedling emergence rate showed evident



difference in different community sample plots. The seed-
ling emergente rate of the same community plots also

showed evident difference in different years. Light inten-

sity was not the primary limitative fator of seedling emer--

gence, The effects of light intensity on seedling emer-
gence rate were different under different climatie back-
grounds, The thicker litter layer increased seedling emer-
gence rate through preserving soil water and higher tem-
petature. The seedling survival rates in Phyllostachys
heterocycla forest were the highest (70. 5% in 2004 and
82. 5% in 2005), those of Tsuga longibracteata. and
Phyllostachys heterocycla mixed forest were secondly
high {22. 6% in 2004 and 32, 0% in 20058) after one grow-
ing season. The seedling in low light intensity communi-
ties such as Tsuga longibracteata and broadleaf mixed
. forest, Tsuga longibrecteata and Rhododendron simia-
rum mixed forest, and Tsuga longibracteata pure forest
died out, The roat biomass, leave biomass, stem biomass
and total biomass of Tsuga longibracteata seedling in
Phyllostachys heterocycla forest were higher than those
of seedling in Tsuga longibracteata and Phyllostachys
heterocycla mixed forest, but the hiomass distribution on

root, stem and leaves was not evidently different. Light
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intensity was the primary limitative factor of seedling sur-
vival and growth., The thick litter layer did harm to seed-
ling survival and growth.

3, The arca of gap had an evident effect on the seed-
ling establishment of Tsuga longibracteata. The seedling
emergence rates of Tsuga longibracteata in plots of larger
gap , medium gap. smaller gap and under canpy were
10%, 10%, 4% and 8% respectively. The seedling e-
mergence rate of Tsuga longibracteata showed ratherish
increased trend ’along with the gap size increasing, but the
difference is not evident. Rain eroding and insects feeding
were two main factors leading to seedling death. The lar-
ger the gap size increased, the more the seedlings were
killed by rain erosion and less seedlings were fed by in-
sects. The emergence time of seedlings was almost the
same in all plots while their death time were different re-
spectively, The gap size had a significant impact on the
rate of surviving seediings. The seedling survival rate in
medium -gap plots was the highest (27. 0%), that in lar-
ger gap plots was secondly high (7. 3%), and seedling in
smaller gap plots and under canopy plots died out after
one growing season. Increased light supply in gaps was

favorable for the seedlings height growth and survival



rate. Increased light supply in the larger gap could also
enhance the seedling growth of leaf and root of Tsuga
{ongibructeata allocating more dry mass to root and leaf
increment, but it had little impact on the growth of stem.
This research indicates that Tsuga longibracteata was pi-
oneer species and its seedling establishment need a medi-
um or larger gap (>>50 m®).

4, The difference of location in gaps had evident
effects on the seedling -establishment of Tsugu longi-
bracteata. In our researching gap, the seedling emer-
gence rates of Tsuga longibracteata in plots of gap cen-
ter, gap middle, gap edge and under canpy were 10%,
10, 7%, 6% and 6% respectively. The seedling emer-
gence rate showed ratherish increased trend from the can-
opy to: the center of gap. Rain eroding was the main fac-
tor that induce the death of seedling in gap center plots
and gap middle plots, but insects feeding was the main
factor that induce the death of seedling in gap edge plots
and under eanopy plots. Location in gap had an evident
effect on seedling survival. The seedling survival rate in
gap middle plots was the highest {11. 4%, that in gap
center plots was secondly high (6. 7%), and seedling in

gap edge plots and under canopy plots died out after one

(4]
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growing season. The average height of seedling in gap
center plots was the highest among the 4 kinds of gap lo-
cation plots when seed nutrition expending., After one
growing season, the root biomass, stem biomass and to-
tal biomass of seedling in gap ecenter plots were ratherish
higher than those of seedling in gap middle plots, but the
difference was not evident, The leaf biomass, leaf total
bipmss ratio and leaf upground ratic of seedling in gap
center plots were evidently higher, while stem total bi-
omss ratio was lower than those of seedling i gap middle
plots.

5. The seedling growth of Tsuga longibracicata had
some fequirements to light intensity. Sapling of Tsuga
longibracteata (DBH from 2 em to 5 em) did not distrib-
ute in small gap, the sapling distributing in density in me-
dium gap and full sunlight environment were 3. 7 sap-
lings/106m® and 14. 3 saplings/100m®. Compared with
sapling distributing in full sunlight environment, the sap-
ling in medium gap had bigger leaves, the sapling in me-
dium gap had a less crown, lower leaves density, lower
branch density and less biomass cumulation, and distribu-
ted more € to the vertical growth of trunk to enhance the

predomiinarice of peak, Compared with those saplings dis-



tributing in full sunlight environment, the sapling in me-
divm gap had bigger leaves, the N,H.P,K,Ca and Mg
pontent of sapling leaves in medium gap were higher, the
C/N ratio was lower, while the C/H ratio and N/H ratio
were higher. The chla, ¢hlb, chl and car content were
higher, while the chla/chlb ratio and car/chl ratio were
lower, that make the leaves utilize light resource more ef-
ficient. The contents of MDA and SOD activites were
lower but POD activities and contetits of Pro were high-
£r.

6, The light intensity is an important cause to effect
sapling regeneratcon of Tsuga fongibracteata. The seed
germinated rate and seedlings survival rate were the high-
est in the 50% full sunlight environment, In 50% full
sunlight environment, the root, stem, leaf and total
seedling biomass were gll the highest. The increase of
light intemsity promoted more biomass distributing to
roots to enhance the seedling roots’ ability of water ab-
sarbing, and promotes more overground biomass distrib-
uting to leaves, Light intensity had evident effect on the
contents of C, N, H, P, K, Ca, Mg in seedling roots,
stems and leaves, and had effect on the distribution ratio

of C, N, H, P, K, Ca, Mg in seedling roots, stems and
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leaves. As the light intensity increasing, the contents of
Chla, Chib, Chl, Car in seedling leaves decline, the rates
of Chla/Chlb and Car/Chl rised. When light intensity
was not more than 50% full sunlinghty the MDA con-
tents, the SOD activities and POD activities of seedling
leaves and roots showed ineremental trends along with
light intensity increasing. When light intensity was full
sunlinght the MDA contents of seedling leaves, the SO
and POD activities of seedling leaves declined obseryably,
‘The Pro coritents of seedling leaves and Toots were hoth
lowermost in 25% full sunlinght environment. The suited
light intensity of Tsuga longibracteata seeds germinating
and seedlings growing should be hereabout 50% fuil sun-
light.

7. The effects of water stress on seedling survival
and growth in different light i:nten;sity environment had

evident differences. High light intensity ¢100% full day

light} could enhance the injury of soil drought on seed-

lings of Tsuga longibracteata, shading could reduce the
injury of soil drought. High light intensity (100% full
day light) and low light intensity (10% full day light)
could enhance the injury of excessive soil water on seed-

lings of Tsuga longitracteata, medium light intensity



