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K- RUNBEZHROTHRREERYEDR, WET CERIFMEITTHRIMREERY CR, ki
ST ENMHERE SRR, 6 MATHHMRTHESERY S AEYRTE 3.11~460.36 kg-hm ™2
fe}, ¥ CHETE37.44+0.21% ~35.95+0.70% 218, & C 7 1.12+0.03~168.95+0.92 kg-
hm 22 H, HEREFKFERAZEHRBREFAYEYRSLCHRBEERWE, BHBHAT c &1t
SHRELRYR(P<0.05).6 ATHRER Y, ZERMREFEHY LAY LN CEEES, £ 1LHRHk
TER GEMMRY, EFAEYRESFRHANEYRRESEEEEY W, IRD EWA T TR S8
HYEDRS CURER, KO LBEKRIBEREERN, THK BESHERXBAIERTHE
EHHYEAT. MNEYRE CURMEHERER.
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Biomass and carbon storage of ground bryophytes under six types of young coniferous forest plantations. BAO
Weikai, LEI Bo, LENG Li ( Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, Chi-
na) .-Chin.J.Appl.Ecol.,2005,16(10):1817~1821.

This paper studied the biomass and carbon storage of the ground bryophytes under young Picea balfouriana
(P), Pinus tabulaeformis (Y), Pinus armandii (H), Larix kaempferi (L), Picea balfouriana-Pinus tabulae-
formis (P-Y), and Pinus tabulaeformis-Pinus armandii (Y-H) forest plantations in the upper reach of Minjiang

River, Sichuan Province. The results showed that total biomass and carbon storage of ground bryophytes were rel-
atively low, being 3.11~ 460.36 kg-hm 2 and 1.12 + 0.03 ~ 168.95 + 0.92 kg- hm ™2, respectively. On plot
level, only the bryophyte biomass between forest P and others, and the carbon storage between forest L. and others
were significantly different. The ground bryophyte had the highest biomass and carbon storage under forest P,
while the lowest ones under forest H. Comprehensive analysis suggested that forest type and its structural feature
might be the important factors determining the biomass and carbon storage of ground bryophytes, and thinning
was an important measure to improve ground bryophyte growth and biomass production.

Key words Artificial forest, Bryophyte biomass, Carbon storage, Ecological restoration.
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2 BIRMXEHRFE

R KR
RS RETERERABEDFHRAES A
T AL E CLYE FTER KR, £ E A AL 7] 210 km £
IR 31°24"~32°17" N, 102°56" ~ 104" 10°E. % X #1 &b
R A v e X | L L O X, MR R A
SRR AR B TR AR, R AT RIK AR A, K 20
42 80 EANAHIIF 8k, KW ML E A K B K L RFEH
HERER, FFHERARATEN, BT KW BRI
HERCAT LM 2% AT B a6 48% . FF AT KR
FEHEAR, R EB R B A 0 I o RORT £ R R A5 K, il — AR
1 20~30 FZ |, KRB REIENT B2 (Picea bal fouri-
ana) ¥ B 42 (Picea asterata) THI¥A ( Pinus tabulaeformis) .
£ U (Pinus armandii ) . H R W (Larix kaempferi ) 4L
HE ( Betula albo-sinensis ) 1 HE ( Betula platyphylla) G
(Populus spp. Y1 Z HER(Acer spp. )212) %X + 5 DL BE
FRELEBENE RBRRATERER ALER.ERRE
KEFS REEENBETREEMAE (AR 1820 m)
1988~1990 “E SR IMM 3 FEF ML, ZMBE >10T #HIF
iR 2635.1 C,FHEE 8.9 T, FMAKM 945.3 mm, F
A 842.6 mm, SF HHAS% 1 139.8 h.
2.2 HHiAE
ATHRERFRBAINRTEEUYENRHER, H
BRI R X R RE RN, TAFET K REHEY
R, BB T 2 F R 5°~ 157 3 16 NWS* ~45° S i
EEYBEA B 6 A LHKERERFEEMS. W
M) R (H)  H RE R (L) B EAP) Gl
—EIMBEAR(Y-H) . Z2-E LN BEZH(P-H), X 6 f
AT MM 25 B4R AE 1 850~2 100 m. AT BEAFRME 1
iR SRS EEEHARE ST AREWE 2 iR, BRE
BHYEHM S ZHRESES R &M, k) #F &
(Brachythecium glacile)j@%ﬁﬁé’ﬂgﬁ—ﬂﬁﬁﬁl[n]. E&—
AIHBR IBATAHAREFIE. BEIRTR S m i
WK 2 BHER, EE—HFELHIBER S m, 1§
HE—PKPAHSOecmX50ecm T, HEREHFTAREE
EHMRANBEST FEEREFETOCTHRT 24 h
E WiETEG). 8—ATHKIBET 30 MEF, 6 ALK
WET 180 MHEF . EF KT, HNLEE s M B

2.1

MRS HS, RAKKR- EERENE CAR(%), 84
ok 3IRER .
®1 BILE 6 MATHABRFTEHRE

Table 1 Fundamental structural parameters of six types of artificial
coniferous plantations in the upper reache of Minjiang River

BHRY Ili\ﬁmﬁ THREE HAE ASEE HHERE

Forest type verige  Girh breast  Canopy ~ Tree Liteer
height height dosure density cover
o (m (cm) (%) (stems'hm™2) (%)
WA
Pinas tabulaeformis forest | 30 69 6 300 8.7
kT
Pinus armandii forest 8 30 9 7000 9.2
FHHH
Lariz kaempferi forest. 10 35 & 1500 83.8
EZEHK
Picea balfouriana forest. 10 45 59 2400 61.8
W R E R
Pinus  tabulae-formis and 8 0 63 2500 73.9
Pinus armandii mixed forest
EE-ER K
3000 84.2

Picen balfouriana and Pi- 12 50 86

nus armandsi mixed forest

x2 BILNEcHAIRTEHREDARLE

Table 2 Compeosition of ground bryophytes under six artificial forests of
the upper Minjiang River

Y F Species

K NIE B Brachythecium glacile
KPBE Thuidium cymbifolium

B RE# Entodon concinnus

BEH BB Eurhynchium savatieri
HRERE Eurhynchium laxiete
INBRLBE Ozystegus cuspidatus

K E# Brachythecium populeum
HiMXEEE Porella obtusata
RMELTE Plagiomnium acutum
Beili KM Rhodobryum ontariense
KM R# Dicranum elongatum
WRAKH B Rhadobryum lazelimbatum
Polstrichum formosum

RIM-RATEE Mnium spinosum

K WS Encodon macropodus - -
ABER RAF Not + o+
RHE Not - -
A% Not - -
BATHE Mnium sp. e -

+ . B Existing species; — 5K il TFF Not existing species. Y: 1l #2 ¥k Pinus
tabulaeformis forest; H: % W #A WK Pinus armandii forest; L. 7§ M 3% Lariz
kaempferi forest; P: ZAZHK Picea balfouriana forest; Y-H: WM #-4 ¥4 18 Z#k
Pinus tabulaeformis- Pinus armandii mixed forest; P-H: Z &- %8 U 12 1B 2 M
Picea bal fouriana-Pinus armandii mixed forest. T The same below.

2.3 HUELHE
FAMBMARRBRARATESREPRER. &
B, B ATHERPEIONESEUYEVE (o ) E
HNEEH#THFERB(ANOVA)RER B EHHE(0.05 K
TIRUERER, RE, B —RB 30 MEFEDRBITE, #
HAMS MR EEHYED R (kg-hm ™ ?), BERITHRE.
B EEMYEESRS CERUSMIRSH S RS
REEEATHRTEERY C AR (g-ke™ ), RIBEY I
FREHE KRS RUEREY C R (kg hm ™ 2)  FA R

o

Y-H P-H

I+ o+ o+ 4+ +
I+ o+ o+ o+

N N N A T I
[ I I+ + + + + + o
[ N T e S I S S o]
o+ o+ L+ o+ o+
o+ 0+ o+
o+ o+ L+ o+ o+ o+ o+ o+
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WOBEEY C i (kg bm™2) = EEHY C & (%) %
PR ST R R E B AW i (kg hm™?) . AE SR X5
PRI R ES BN S A EEAYR . CEEAX
.

3 BR5SH

3.1 WMERESEMVEDRBK

HERH, Ao EESHEY ZREPCR A,
HRMBEHR TR ST HE. ZE2HKT 90%
WREEF AR EHEY, BELUMATEEHHED
HIAEN 17.65%, A RELE LR A LA R
AT H AT AR T IS4 L IR 3 AR A & 1Y
PR A2 AR INAN IR A MRt 3R 5 B M W 1 B 2R 45 7
4 86.67% .80 % .63.33% F1 80% . A AT B & M BEHT
EMRAPEKRE, ZRBK, ZEHRTH 51% 0 H#
FRAEHEREKRXT 10 g-m™ 2, TR 90 % B EE
FHEWE/NF 1.0 gom ™2, BT EHRATU
Bl 5 IR R T 50% ~60% B #E F 44
BT 1.0 g m 2 i REFAYED RS RIFE
(A DERFALKR THREHED A BEER

ur
(=)

14
w

I 4
(=

—
W

—
(=)

F I8t Plot number

W

Iom v vV v oW oW KX
Y54 Biomass grade

Bl WRIIEFoHALIRTHELHRHEDEWES REE
Fig. 1 Plot biomass classification of ground bryophyte under six artificial
plantations in the upper reaches of Minjiang River.
I1.0~1.00g-m % 0.1.001~2.50 g-m™2; M.2.510~4.00 g-
m *V.4.01~6.00 g*m % V.6.01~8.00 g-m % V.8.01 —
10.00 g*m™?; V. 10.01~20.00 g+m~?; W.20.01 ~50.00 g-m"?;
X.50.01~100.00 g*m~2; X . >100.00 g*m™~%. 1) &K Picea bal-
fouriana forest;2)WAPK Pinus tabulaeformis forest;3) 1AM Pi-
nus armandii forest;4)7% HAPK Lariz kaempferi forest; S) M-
AR Pinus tabulaeformis-P . armandii mixed forest; 6) B 151K

icea balfouriana-P.armandii mixed forest.

MNERSHEF I REEYREE, MY,
AR (H) BAE AR (L) Z A (P) JHTA-
EINRIRZHR(Y-H) . Z ¥ — FILRIR A (P-H) i
EMESF N 6.86 +2.40.0.31 £ 0.17,3.08 +
0.96.46.04 + 11.03.3.10 £ 0.81.,2.62 = 1.49 g
m’ REZEK(P)HEBRTFHLEMKB(E2)(PL
0.05). MR ZEMIPLERBBEBRERITE L LM

R AKTEYERE (B 3), s8R (P)HEE
YR E K (K 460.36 kg-hm ™ 2), BHEHAEY 9~
20 15, IR EFPE AR IE] 22 R/, T4 4 it Ak B £ B
BR, FUMB M EEHAYEDEEHEE M.
3.2 HMEREHEYCERS CUREE

MERE, ERILMART . EHRT s
LNMBEZHT MR T . ZERTURZE 54
WANMB M T, R EEEY S B (mean £ SE) 43
HHA 36.09 £ 0.79%. 37.44 £ 0.21% . 35.99 +
0.52% .35.95 £ 0.70%.36.70 = 0.20% .35.42 +
0.22% AT R, EHIMMARTERE s kTR
EHAYKREREEZRWR(P<0.05), MEE 5
BRI TR EEZF (K 2).

R & R E SR IR & BFHEMM A Y
BiFBRE, 6 A LKA S I REHHY CT
BESHRZEMN, A5 168.95+0.92 kg hm 2,
MAEYBEOHELBA CERES/D, HF 1.12
+0.03 kg-hm 2(F 3).

4 it @

4.1 BEAYAYEREBFEFEEE
BEREHEYESHKE SR FS LEHIR

b
£~ 50.00
£
20 40.001
2
g 30.001
/m
& 20.001
8 c
10,001
[ C I c
a = €T x
38.00 i ! T
b
g L
g
2 37.004_a a
: 1 I ;
(@] a
€T 36.00
=S

H L P P-H Y Y-H
FEHLRY Forest type

2 RIT bR e MALAYHKRTHRERHEYEDESHRSE
HB
Fig.2 Biomass and carbon content of ground bryophyte in plot level un-
der six artificial plantations of the upper Minjiang River.
AENEFREREZERWE(P<0.05). Different letters indicate sig-
nificant difference at 0.05 level. Y: HH#AMK Pinus tabulaeformis forest;
H:4E W A %K Pinus armandii forest; L; 7% " 2 #8K Larix kaempferi
forest; P: Z AWK Picea balfouriana forest; Y-H: i #4481l £ IR 28 MK
Pinus tabulaeformis- Pinus armandii mixed forest; P-H: z -4 1L 1
B MK Picea balfouriana-Pinus armandii mixed forest. T [&] The same
below.
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Fig.3 Biomass and carbon storage of forest floor bryophytes under six
artificial plantations of the upper Minjiang River.
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