DA LAV NEEMRIZE T 5HZFMENRE
—EE.BHE AREIZEFEBLT—

Forest dynamics in unexploited birch (Betula pendula) stands in the
Vosges(France): structure, architecture and light patterns
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1.Introduction

1.5 = (background)
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It is known that tree architecture is flexible in a forest
environment, depending on local competition for light and
soil resources.

Plasticity helps in situations of competition where resources
availability is altered by neighbouring plants.
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1.Introduction

1.5 = (background)
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Natural dynamics of beech (Fagus sylvatica) forests have
been mainly studied in the context of small gaps.

e There are very few studies on spontaneous long-term
development after a major disturbance, which killed hectares
of beech forest.
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1.Introduction
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1.Introduction

2.52% B B (objectives of the study)
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e To study architectural developments of two tree species
(Betula pendula, Fagus sylvatica).
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e Link changes in tree architecture to changes in forest
structure, forest structure and light patterns.

2012/6/15




1.Introduction

2. 5125 B B (objectives of the study)
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e Draw conclusions about the future of the succession.
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2.Study site

Z 5 (altitude):200m
PR ) 73
5" 1 1% (soil): sandstone,

AUMNS =
acidic
[& 7K = (rainfall): 800-
900mm

& 5 #E(dominant

species): beech, oak
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2.Study site

2. 544
FEZREFRE A, 100halEBFSNK 477

/
100ha of the forest burnt down during World War.2 7
EE DL AP |

Recent disturbance (storm, local fire)

Oak,
Beech

Birch (50 years of age)

T

Birch (15 years of age)
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3.Methods

1.7 0y k(plots)
plotl : 15-year-age 40m X 60m (0.24ha)
plot2 : 50-year-age 50m X 50m (0.25ha)
2.;8I5E I8 B (measurement)
= (H). MEER(). BT (species). BRI (BN VT,
observations and drawing). J¢ER1&5(PPFD. R:IR. LAI)
3.#& ¥ (analysis)
iS4k Lk (H/d ratio)—social status. 18 &Y &4& & (structure and
architecture). £ X B E (hemispherical photographs)—#& 7
Bt & (canopy geometry)
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4.Results and discussion
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Density 267274/ha
Height 16Z%X3.6m
DBH 12+ 6cm
3 A AR (desd standing

trunks) 6964/ha
=% = (high density)
= 56 =2 (high
mortality)




Plot1 Birch architecture
EEBBAR(IFFA) potential trees

RS RS , SEUVER

st m R > 7%

% trigtat &
SRBEFICEYHEE

EBEARKPELAK) trees of the present
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Plotl Beech population

Density 2687/ha(h=1-2m), 1232/ha(seedlings)
Height 1.220.3m
7 F1Eh V7Y B (beech population is very sparse.)

{1zt FE (XL (Q.petraea, Sorbus.aria, S.aucuparia)
A INE A [F75LV(Birch seedlings are absent.)
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Plotl Beech architecture
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Plotl forest architecture

Dibh (cm)

HE (B BV K (Potential tree) 63%
B E K (tree of the present) 37%
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Plotl forest architecture

iEe &+ _+(high crowding)
Ty TINEL D70
(gaps are rare and small.)

Ty T [FEIKR(HEE
AK)(from the falling of
small suppressed trees)
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Plotl forest architecture
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Plotl light pattern

Canopy openness 17.4%-28.9%

WA\ 1.2-2.01
PPFD 9(understory). 18.2(gaps) # mol/m
S 2

%PPFD  19.5%-42% il

||||||||||||\|||| l

1 - S 7 9 11 13 15 ] ]0 21

Fig. 8. PPFD in plot L.
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Plotl light pattern

o BFTICEK > THIREIL/ N5/ VS5 (irregular light
pattern)

o BXNEFBIIE N H S (good availability for

red radiation)

l
B AISETIC K> TIL AT EE
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Plot2 (50 year) Birch population

Density 5327 /ha

FEAESOFELLLY
(all about 50 years of

age)
Height 21.8E6m
DBH 26x14cm

}55E A (dying and dead
tree) 23074/ha (26cm)

i # (maturity) } |
K% Z (low density) - |
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Density 267274/ha
Height 16Z%X3.6m
DBH 12+ 6cm
3 A AR (desd standing

trunks) 6964/ha
=% = (high density)
= 56 =2 (high
mortality)
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Plot2 Beech population

Density 592 /ha S%E
Height  1-22m (95%[&5mLLF)

S.ariglZ 7 F 3 [ZFF7E(S.aria are almost as
numerous as F.sylvatica.)

ZEULNALVNA(Q.petraea, Pinus sylvestris,
S.aucuparia)
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Plotl Beech population

Density 2687/ha(h=1-2m), 1232/ha(seedlings)
Height 1.220.3m
7 F1Eh V7Y B (beech population is very sparse.)

{1zt FE (XL (Q.petraea, Sorbus.aria, S.aucuparia)
A INE A [F75LV(Birch seedlings are absent.)
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Plot2 Beech architecture

Present, potential &%
| 245t nd AV FE 2= (8-12m)
Xy I TlE ¥RILB.
P &<EES
INELNVAOD(1-3m) (&
ploti&EL
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Plot2 forest architecture

o {EEVK(trees of the
esent) 81.8%

&5 K (potential
ee) 15.7%

| EA K (trees of the
1st) 2.4%

a
=
=
[
e
35
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Plot2 forest architecture

o [EEEEIL3E
21-25m(both)
30-32m(birch)
15-18m

o X YITHKELNFEIE

REREZLVHD)
o - HITERE L&Y

present
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Plot2 light pattern

Canopy openness 9.9%-46.7%
LAl 1.1-1.59
PPFD 11.9£55.2 £ mol/ms

R:IRratio 0.45-0.86 psiuss

30

20

5 7 9% 11 13 15 17 19 21 23 25
photosites
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Plotl light pattern

Canopy openness 17.4%-28.9%

WA\ 1.2-2.01
PPFD 9(understory). 18.2(gaps) # mol/m
S 2

%PPFD  19.5%-42% il

||||||||||||\|||| l

1 - S 7 9 11 13 15 ] ]0 21

Fig. 8. PPFD in plot L.
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Light pattern

* Plot2®AHMERLNEHE
M2
Sunflecks () RIRDODAFEE=HY
(P>0.05)

l

#E. BiEEE. 1EE
Jﬁd)?“‘ﬂ:h\*‘ LTS

EF I
5.5 4.7

38.9 Mﬂ.'lul 104 | 45
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5.conclusions

1.Birch
® Elﬂﬁﬁ%l ctl') &*%f&*% b\%LLT"(There

are a remarkable variety of architectural development, in
relation with the high infraspecific competition.)

2.Beech
s RIRBEMNBEN=H. TFIFBESNEI T

(Beech growth does not pass through alterating periods of
suppression.)
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5.conclusions

3.Forest

« LIRIEDRIFT, EMSHENEL TED

‘EL\(Birch forests favour biodiversity and the soil is densly
covered with various herbaceous species.)

o MEZENETEL, IBRRECHZEIFUHIFEIC

(Birch forest also favours less shade-tolerant tree
species, which greatly appreciate the nutrient rich litter.)
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5.conclusions

4.prediction of the future

o AVNMDNBERALRRY, T v T[T TG
&)é(Gaps will be rapidly closed by underlying beech
trees.)

Ty MEZ . EMEHRENEFE Dt wil
make biotically rich that sapace will be increasingly
liverated.)

7T T oDREXTEHREFMEEI (The
forest stand will transform into a very different patter,
composed patches of beech and oak.)

2012/6/15




