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CONTENTS AND ISOTOPIC COMPOSITION OF C AND N IN MOSS ( HAPLOCLADI-
UM MICROPHYLLUM ) TISSUES AND SOIL RHIZOSPHERE
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Abstract Aims We investigated the new and senescent tissues of moss and the soil thizosphere to determine
1) the elemental and isotopic composition characteristics during senescence and 2) the final contribution to
soil .

Methods C and N contents and isotopic composition (§>C and 8"°N) of Haplocladium microphyllum and its
soil thizosphere were analyzed at Guiyang, China.

Important findings The C and N contents were higher in new growing tissues than in senescent tissues, and
there were significant correlations between the two types of tissues, indicating physiological malfunction (e.g.,
loss of photosynthesis) and internal element redistribution during moss senescence. No significant difference
was found between new and senescent tissues in isotopic composition, but their §'>C values or 8N values
were correlated, suggesting special isotopic regulation in the simple and nonvascular structure of mosses. In
contrast, there was no C or N correlation between the moss tissues and soil. This was attributed to long-term
nutrient retention and slow deposition to form soil, indicating the moss layer in this area has a small contribu-
tion to soil carbon and nitrogen.
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b IR 7 TR ()97 FH AWM 6 (027 48 46, 2007) o
20 4E2K R € IR R £ ARAEAE Y LR AR5 o
BTN, TRE T R A3 P UL e fe
AR SIS S RIAE ) BT AL BR B I A, S A
Y1 8 B %o A IR 0 7 B FCTE R 5 R AR 1
H A A LH] (Dawson et al . ,2002) . ik JRI 3 B BEHES
Wy 187 0358 PR 1 K 7 AL, S A AILBOR IR T 28R 2 R
RAEBRGEREE B LR A LY IR AR R
g T H (Handley et al.,1999),

EA MR RY, SEHEYAFERHH
AITCR & B AR B A R4 A A R BE
22 5 (Simard et al ., 1997; Robinson et al ., 1998; E-
vans,2001) , {EXF R 4E EAH Y WAFIE R ANTE2E . At
SYE B [l P & 2 (40 /N 8% ( Haplocladium micro-
phyllum ) ) R AT RETHBR L BB R T, K &
YRR AL E S AR R 4R (67 C
Fl OPN) R WAFTEFIE B ALY —FF 172 Al b HoA
L SeAh AR B 5T SR W R AT E L
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1.1 FEACRERMAL

T 2005 4 8 HAESPH T — A TAkHE(26°34' N,
106°43" E; M8 29 1 071 m) R T R Rp & #F (47>
), MARMERFR TR NESEEEZHN Y
RHANTHEZ -, REMETE S FNE B IR B AR
AREKRE , A Z NG T (5™ BREE) 5 i ik
KAt A HE B R SBMR B e MR A
KA REREL 0.2 m® MW, B MRIMAREA
PUBEAKT 5 107 FFRAASSZ AR e B £ . 0 38K 19 i gl 0
WS YR . SRR /NP R SRR T
PR IX AN E B LR 22—, BELRIERE & 23 BT 10T
3K BEAL IR R R BAR 43 ST 254, sC 4 R
A BEAREF L RAR A AW, AR K R, N
KW AR RN B FH s TR (%W,
2006) . TEEFES S E B IE N O MEE R PR L
(<2 cm),

B A e i F T3 8 B BRI AE, B EERE LT
MR ERRR R TE , SR )5 25 8 F oK (Milli-Q) )R & vh ik

DI 2 R TR W B 1 2 - RO, AE 70 CE
DT T E R AR BB S, FER T
BEH Tk ROCEMENIR . LEAESXTE
WSS, FefG 40t 2 mol+ L% HC1 #1 2 mol - L™!
) KCI FE AL B S SR AL T B4
1.2 WEJCRHHTMRLL RN E

PR & B R HITR T (BS54 PE2400 1T,
USA) I 52, IR 2N £ 0. 1%, BRIEE R R
G 38 (FESD + CuO 22) 28 BB SR TG WA
aifk k., ARMREERBEEHMN.2~3 ¢
Cul ZF1 1 ~2 g 82K Cu £ T HFED T HES R
JalEE, T 850 C MR TEES R LAtk , R )5
L5 (Finigan MAT 252) W2 . Ak 280 [A) o7 25 10 e 4K
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1E, R B AR R R 225120 £ 0. 1%
(n=5)M+0.2%(n=5),
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81C[ %o versus V-PDB] = ( Rgrn/Ryze — 1)
1 000

SN[ %o versus at-air] = ( Rpgs/ Rz — 1)+ 1 000
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2 SRR

BEHSR S B (41.6% £ 0.6%) MAE S &
(2.28% +0.06% ) ¥ L E AL Bk & & (39.8% +
1.4% ) FIASE(1.85% + 0. 12%) &, Hop AR Gh T4
WAV ZURR S B AR S BAH 240 55k 3.7%
0.51% , Mk AR~ BAHZE M B/ ME(4F 318 0.7% Fl
0.31%) L BAE R —FE 5 (T15) (R 1) RIFEIEH
Fk s RAMASEZ B EAREHHEEEE 1),
B L Z AR S R A S Bt B AR AE
ME(E 2),

Bk F i B LW HE N - 31. 4% ~
- 29.0%0, B & 4 41 2 18] 1 8% 18] 7 2 4 B 45 )
(=30.2%0 % 1.1%0) F1 ( = 30. 1%0 = 0.9%0) (£ 2).
AR EBTEEN - 9.4%0 ~ - 5.0%0, H #
A AR RAB A L EA B 2R (40
H(-6.5%0 + 1.1%) FI( - 6.8%0 £ 1.5%0)) o
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Table 1 Carbon and nitrogen content of Haplocladium microphyllum tissues and its rooting soil

e & & Carbon content (%) & & & Nitrogen content (%)
o B4 LY HRR L FEg £ TR 45
Sample No.
New tissue Senescent tissue Rhizosphere soil New tissue Senescent tissue Soil rhizosphere
T1 41.4 39.2 5.8 2.25 1.79 0.36
T2 42.0 40.1 4.9 2.31 1.91 0.31
T3 40.5 38.8 6.6 2.2 1.74 0.46
T4 41.7 38.0 6.6 2.24 1.73 0.34
T5 42.3 41.6 6.0 2.35 2.04 0.36
T6 41.9 40.9 5.6 2.33 1.91 0.33
SEH{E Average 41.6+0.6 39.8+1.4 5.9+£0.6 2.28+0.06 1.85£0.12 0.36+0.05
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REMOHAR REMARRE
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B2 gt/ PEER B Z RS’ (p <0.05)F
A &8 (p<0.01)MIAERIE
Fig.2 Carbon (p <0.05) and nitrogen (p < 0.01) content in senescent
tissues of Haplocladium microphyllum plotted against those

Bl e PR AEHA (p < 0.0 FZLR(p<0.0DHKE R
ME & B
Fig.1 Carbon content plotted against nitrogen content in new tissues ( p <

0.05) and (p <0.01) senescent tissues of Haplocladium microphyllum . L
in new-growing tissues

3 3w M, BARMEEREES . sAh, B TR AR,
EE A A R B BEARX B, AR S R, AR
3.1 BHEFEHSERA S B SR KAF BRI ARl , it R HE .

T D /NP BT AR S SRS RN BRENSEATEEREAR. Hit, ARHA
CF¥R(41.6% £0.6%)), BMHKFR TlemsE  BAETBZMMMEIERBE T &8 K EREST 5RF
( Sphagnum)(48% , Vitt et ol .,2003) . HESBMAS  RMLERE Do
Fe M R, T 59 U R S P L R AR A s A T oL B4 R ERRY BA fE R R RA
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Table 2 Stable carbon and nitrogen isotope composition of Haplocladium microphyllum tissues and its rooting soil

SPC1E 6"C value (%o)

SN {8 8PN value (%0)

Ff

Sample No, FEAS  sesasl AR F41a, FEL, AR -4
New tissue Senescent tissue Soil rhizosphere New tissue Senescent tissue Soil rhizosphere

T1 -29.0 -29.2 -25.0 -7.2 -7.3 1.8

T2 -29.4 -29.4 -24.9 -7.6 -7.0 0.6

T3 -29.1 -29.3 -25.7 -7.4 -9.4 2.5

T4 -31.3 -30.9 -24.8 -5.5 -5.3 3.8

TS5 -31.4 -31.3 -24.8 -6.4 -6.4 0.3

T6 -30.8 -30.2 -24.8 -5.0 -5.5 1.7
FEIE Average ~-30.2+1.1 -30.1+0.9 -25.0£0.4 -6.5+1.1 ~-6.8x1.5 1.8+1.3

[JK RS IR S BOPLG. B 5L, BN B
LA H 2ok ) 2 22 7 40 0 =22 ) B A5 4 i A 75 o
AR, Bl A e s SE B 40 T BE S 24 1 500 5
FLAELE B 22 A AR ) B % (Rydin & Clymo,
1989) . WeAh, FR4FFGGVE R = 1 vl DU i 5
FEAMFEME AR HR MR, dOf T B E
VeI T 2 (RISHE , 1998) .

RN RPHARS, BE1E A BE 18
R, KA IR 2 TR 40 88 43 s % B8 B IR 7E K B A
T AEHAN S A BABOK S g
A, By, HAEHARASRILEHAFT (R 1)
AR 3 Z IR AE A R (P 2) , Bk T 4/
BEIRINTATE 3 2 H SR RUT B BB AR LH R0 A R AL
il o XH B EEK W BT AR AETE A F B, B
Rydin F1 Clymo( 1989 ) JREL 2|8 s £ {4 A I B Fi ik BB
BN EHR I EER T em BIIE B ; 35 2 (Hylo-
comium splendens ) . & Jk £ \ ¥\ & K% &% ( Rhytidiadelphus
squarrosus ) 143 & #E ( Polytrichum commune ) A A B
¥u] DLl RS B E AR SR N R H AR
FI4E 4 20 2R sl T A= 1 R AL AL 45 AE K 77K (Gerdol,,
1990; Wells & Brown, 1996; Eckstein & Karlsson, 1999) ,
F H. Aldous(2002) i#t— 25 ik SC7E & 15 Yo /™ 5 (¥ HL X
BHEHRARER (2 om) KE (64% ~ 83% ) LLIE G
X (1% ~32% ) ABFFEH R AL T 5% B Ao,
R HTH AR T2 AR, flBiE 53 X 3 &
AV HE T ZAT B LKA %,
3.2 BENEH S ERA FNLE A REHE

L A DAY F TR 28 8 A A 1 o S o A FOR IR
158 AT AN ) AR 400 ) 462 287 B o VAN i
IEERIEAL . BRI, R & SE K R 4R % 2 A
3L B A BAFAE (873 C 1 8V N) X BB B A 18 1) B 4
AW R EA MR T B X, FE A F
TR HA ER BT EMER LR,

VAN I I A S A Nl 2 AN
(=31.4%0 ~ —29.0%0) (3 2),7E C; fHY o C {LFE
(= 20%0 ~ - 35%0) /BT Cs fHYIARRL, HRAHYIK
M ERABWEER T EEEALRMBEEER
S EEREREA SRR TFRER(EEZMER
,2001) . MRS T MEIFAESHEY B TEE1E
FHRE 7 (AR ) Fn oK 43 R FH & 3% ( WUE ) B BB
(Virgona & Farquhar, 1996) , Ho3% Z 4 H Wik F 7 &
ZH AT BB T &AL &1 PO AR il & AR —E A b
(Simard et al ., 1997; Ehleringer, 1993) . Xt T & [Flf
RIS EEEY B THAENRRZB ML RN
SRR B I R AL R 5318, AT B 28 6] R
FN R W B 2 7 (Handley et al.,1999), #1140,
Robinson % (1998 ) #& T M EE NO, - A K WAE Y 2
T YA Y A R AL R 8 R B AR B AL, Evans
(2001) 13— AT T2 AR BRI R AL AR
HHUE . AR EFEMFE AR MARATIRERGT
HARAKWEMES, R e T HAERF AR
ERMBUE R F W, K4 /NP 2 H R
ZPe) Wtk B AL R IR A AR, 20518 (- 30, 2%0 +
1.1%0) F1( = 30.1%0 + 0.9%0) , RIFAI . R AR B BA
HEZERTHHR(-6.5% +1.1%) F1( - 6.8%0 +
1.5%0)) (3K 2) , X 5B YA FIE R HE WREA
[ 2 20 FRAFAE AT BT X 53, B R Al BB AE T 4m et /D
PRI/, 32 B T AR A B T BB ) 3R LU Rk
AP R EEA S = B FA R 18
3.3 BEFMRPRLERNXR

BEEFEFBR S (R MBELERR
%), B BEARR M EE KA Co, WEE S (F R
%5,1995; Clark et al.,1998) , [F]Bf & & RS fi% Wy 2K 0t
F M H B RO A W TE A (NOy A1 NHy) DA B
Hp 3 A K B 7 5K (Bergamini & Peintinger, 2002 ),
(I, BT - 4 BE ik 2R 2R B ) TR AR B R
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MFHRIT KR RWARESRERXREEL, H
X F R R EHRBUG s SHAETTRE
B2 (Gerdol , 1990; Merritt, 2003) , 1 W& 37 4% i IX 4
B RE TR BT R RS AR Hetth iy A+ 48 S
JA % AR E NI AT E . AR TAEUE AT B g
W KSR S 5 bR ETR RPN, W&
AV VE R BRI — A, HERS T
HEMEMARNEEEFIRAPR

AR FT AR NP EERR B A R R A S
BRI 2 A BB A SR, U B Y 5T b B SR )2 X
THERA BRI TR AL, B &SR 515
HERERRER S TN, YR REYH
LUMRE R 10% (Merritt, 2003) . Li F1 Vitt(1997)
FIFCN 3t LA BB R BEE A SR E LI,
Toip B FERIE P BT R RUVA P, B 2R AR A B
FERYCE T F , I H X S 8 K75 B A P4
EUYE 80% AR E  MHEARNE N R LB A
NEBARK 1%, ATW, A KRB IR MRS
P2 SRS B ] T B EE AR By LR L
AN, RSB A HTHEWIRA, EERIEB G,
WAL R B, A R RS SR U R TR IR 2R
g, FHit, REDIE X & #7572 5 H R
rEARD S BENFMRBIRILFAEES
B 2 X7 % Y B SRR AT AR BN o

4 &

A /NP B R P A AU R S R AR AR S
%Tﬁ%[ﬁﬁ%ﬁﬁﬁﬁﬁt%‘?m‘ﬁlﬂﬂgﬁﬁ%%o B

AmASELEZHAR, Bk T 2T BLE
ﬁfﬂﬁlﬂﬁ%ﬁﬁilﬁiﬁﬁﬁB‘Jﬁxﬁ%%lﬁi%l’ﬂé‘ﬁ%ﬂé‘ﬁt
YIRS, IR TR R RN 2 H A [ A 4
LT ARG, A A A 2 HAEARF
A EBEA—E kRt

AL AR AL R HBIRAE Y B, Rk
T AR NP EE R LA S A A A R B R RS A -
BAREWE RO RME. AN THREEY T,
HIFEHE TR 5 /N HENAEUNERRE K.

&SRR B A VLB AR BA TR,
ATREM T B REAE Y 0 AR R AR, (8 IR A 0 B
8, FR o R R G, BB 1 BRI s A i
/INPIEERT -+ e A RBBTIR BV e KRBT RS
YIBR G5 G B P R R B B R R UBR A A
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