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Abstract; In order to explore adaptation mechanism on the bryophyte plants in Baotianman Nature Reserve, our research
determined the ecological stoichiometry characteristics of Thuidium cymbifolium and Mnium immarginatum and revealed the
relationships of these nutrient contents with soil nutrients along altitudinal gradients. Our results suggested that the contents
of C, N and P in both species were ranged from 46.81% to 49.09% for C, 0.21%-0.25% for N, 0.02%-0.08% for P, re-
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spectively. There existed higher variability among different altitude gradients, Thuidium cymbifolium differed significantly for

C and N contents, and Mnium immarginatum differed significantly in N and P, while only N exhibited a significant decrea-

sing trend with increasing altitude. The C, N, N : P and C : P of soil exhibited an increasing trends with increasing eleva-

tion, which were different from soil P and C : N. The content of C in Thuidium cymbifolium increased with the increase of

soil C, while Mnium immarginatum decreased; the content of N in both species exhibited the same phenomenon with for-

mer; the N : P showed different trends between two species, the N : P significantly decreased with soil P in Thuidium cym-

bifolium, while Mnium immarginaium was opposite. Moreover, the mean of leaf N : P was 8.51, which indicated that both

of two species were limited by soil N content. These results suggested that two bryophyte species had different utilization

ways on soil P element, and the growth of the bryophyte plants in Baotianman Nature Reserve were suffered from N limita-

tion along the altitudinal gradients.
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Table 1 Nutrient contents and ratio of aboveground of Thuidium cymbifolium
R % A W A A B B : B
Altitude (m) C (%) N (%) P (%) C:N N:P C:P
585 46.81 + 0.47a 0.25 = 0.03bc 0.04 + 0.02a 192.15 + 19.65a 10.06 + 8.62a 1 854.92 + 1 489.80a
799 48.81 + 0.61b 0.25 + 0.04c 0.06 = 0.02a 200.97 + 31.82ab 4.26 + 0.82a 858.56 + 221.23a
1 001 47.44 = 1.16a 0.21 = 0.01a 0.06 = 0.03a 223.10 = 15.51b 4.01 = 1.61a 891.69 + 359.86a
1205 47.94 + 1.26ab 0.23 + 0.0labc 0.03 = 0.01a 208.16 = 13.51ab 8.03 £ 3.35a 1 665.50 = 697.59a
1 465 47.95 = 0.37ab 0.22 + 0.02abc 0.04 + 0.03a 220.48 + 18.94b 11.46 + 9.46a 2 531.24 + 2 202.90a
1650 47.47 + 0.86a 0.22 + 0.02ab 0.04 + 0.05a 220.20 + 17.03b 12.38 = 10.23a 2 675.76 + 2 226.64a

T B = PR EARME 2 AP R TR R I A R I3 m BE 11 22 5 L35 (P<0.05) , T,

Note: Value=x+s. Different letters in the same column meant significant differences while leaves along the different elevations. The same below.

®2 FZibREATEM FALORNBR R BIESHFITEL
Table 2 Nutrient contents and ratio of aboveground of Mnium immarginatum
K Tk A Wk o A A B Tk« 8%
Altitude (m) C (%) N (%) P (%) C:N N:P C:P
585 48.33 + 1.56a 0.25 + 0.01b 0.05 + 0.03abc 190.15 + 15.14a 6.56 + 4.18a 1263.12 + 825.17a

780.33 + 256.85a 799 47.89 = 1.21a 0.22 + 0.03a 0.07 £+ 0.02bc 216.77 + 22.23ab 3.64 = 1.24a
2 310.11 + 3 845.86a 1 001 47.79 £ 2.48a 0.23 + 0.03ab 0.05 + 0.02ab 211.80 + 22.90ab 11.40 + 20.13b
2 144.93 + 585.43a 1205 48.32 + 1.40a 0.21 + 0.02a 0.02 + 0.01a 228.97 + 31.47h 9.36 + 2.13ab
1 769.59 + 656.04a 1465 47.13 £ 1.21a 0.23 + 0.02ab 0.03 + 0.0lab 206.48 + 11.80ab 8.65 + 3.45ab
1316.53 = 1 300.59a 1 650 49.09 £ 1.50a 0.22 + 0.02a 0.06 + 0.03bc 229.57 + 23.98b 5.93 £ 6.0la

PRIUTC R E R0, RO Hr el Jn, A P
RN = P AE PR EE AR (] A7 A 2 35 25 5%, U
PIANEE AR R DX P AR P22 5

Zib 5N
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3

(W ISR Iz i B A o B S 9 2846 T NP I
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WHRER WY ) C: NFIC : P AR
YR WCE FRITR IR C BBE ST, R AR ) 1Y 57
IrFI IR (Herbert et al, 2003) , #1000, i 4k
Pt AR A 2= B SRR AE A B B A R
A AL — U B SRR 0 BT 45 2R AN ] RE 58 4 S Y
EERM YA T e p Sh AR A, B AT Rl
G BWTFA T TAREIRA
B A A 22 5 RTRE S A ) Ak AT
R AR AE AR 1) 2 A ( Vitouseketal , 19955
Thompson et al, 1997; Reich & Oleksyn, 2004; Han
et al, 2005; XIJTfE%, 2010 ), DAAEAIBFSE & B,
TERARIEARAL , v 0 T 1) PR i A5 3 A PIL s AR
FAIXS S Ty s WA HE AR T i, K RS A B B R AR
PVEYIFRIMEERISS , (5 TR BT R

A==
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Table 3  Nutrient contents and ratio in soil from different sites

Altitude (m) C (%) N (%) P (%) C:N N:Pp C:
585 1.08 = 0.07a 0.07 = 0.07a 0.05 + 0.01ab 15.42 + 0.21a 1.40 = 0.13a 21.60 + 4.15a
799 1.28 + 1.41b 0.09 + 0.04a 0.06 + 0.01b 14.22 + 0.32a 1.50 + 0.05a 21.33 + 6.14a
1 001 2.21 + 0.28b 0.13 + 0.01bc 0.08 + 0.00c 17.00 + 0.50b 1.63 + 0.42a 27.63 + 6.30b
1205 2.62 + 0.50bc 0.16 + 0.03¢ 0.06 = 0.01b 16.38 + 0.41b 2.67 + 0.31b 43.67 + 2.67¢
1 465 4.81 + 0.61c 0.31 + 0.04d 0.03 + 0.01a 15.52 + 0.20a 10.33 £ 0.21d 160.33 + 1.34d
1 650 6.72 + 0.70d 0.35 + 0.02d 0.04 + 0.00a 19.20 + 0.64c¢ 8.75 + 0.36¢ 168.00 + 3.51d

x4 AHERYHMHAATRSERAETERHNERATEST

Table 4 Comparisons of the stoichiometric characteristics and stoichiometric ratio of leaf carbon (C),

nitrogen (N) , phosphorus (P) among different habitats

9 WK Altitude (m) Y Fh Species V4R x BIFh Altitude x Species
L
Ttem
F P F P F P
% C 1.614 ns 1.870 ns 3.331 ns
AN 0.002 0.002 0.003 ns 0.001 ns
WP 0.002 ns 0.003 0.03 0.0001 ns
e 1774.57 0.003 84.328 ns 622.16 ns
C:N
A B 57.618 ns 4.291 0.04 155.515 ns
N:P
fir « W 2 721.501 ns 1 829.884 ns 6 229.674 ns
C:P

S (T /NEAE, 2012) o ABRIERISERS LITET
FEGIRA—F, ST E AT BRSSP ) A A
TR LA K R A A R AR — E 1Y 5
(Zheng & Shangguan, 2007; Yu et al, 2011), It
Hh, T3 P TR B BCA B B A X E
BUERN P OUE K A T A AL, BB TR
0~60 em 1 JZNZEFAR,ER T P ILRE N
BRI (XN2%IH5E | 20105 Zhang et al, 2011) , BF
FEHOUR & & SV A R IR Z ] Y G
AT AUER S B AR ) H B T TR PR
FHE NG  TEABEFE D PIRRGEAE YIS 55 00 B9 F
T3 XAFAE WY 0 A ] 22 5, JUHJE X -39 PR ]
2 B SN B G R B A X SRR A
GRINSE T AFEURR (0 5% 70 1 FH S - 6E2RAE Y 2 /1F
KAECHR FRIr TR I3 32 B — € IR IR B SR AF T,
IXBEPR R 1 S ) o OB R AL (. CMA,

L AUE 2 ), DL AR S Z R AT A
BB H Z A K (Sack et al, 2003; Waite &
Sack, 2011; Swanson & Flanagan, 2001 ) ; B /& 7E M
- S IS 3R L R K 3 B RS TR BT, 2L
N HE M K IR AR W 3R W BT (Pott &
Turpin, 1996) . & AWI5E, Toi S ST EEA 1A 27
40, AL T RSP (AR B AR N AR, 5 PR RE 1 %
il T AR, LA 23 SR TR 7K I RS 43 1) g T B
5, BN ¢ P BB,
SRl et , M R B N s PRl AR A ] B3R
BEx A KR BERAE SR FE bR, BAR RN .
Y N 2 P>16 W, S Z 5] P LR B = R
il 5 24 < 14 B, WIERH N o6 2 B2 i i £ K
(Koerselman & Meuleman, 1996) I 7E 14 ~ 16 B,
AR Z N P 3R, ABF5ETh R EEk
MY EAIZU N 2 P BUNT 14 (CE¥IE R 8.51) ,
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@ XBIBE Thuidium cymbifolium AN\ FoiB3RKTEE Mnium immarginatum ——— KIJ&E Thuidium cymbifolium === FCABIRKTEE Mnium immarginatum
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