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Influences of Growing Condition on Sulfur Concentration and § (*S) of Mosses for
Indicating Atmospheric Sulfur Deposition
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Abstract: Sulfur content and §(*S) of mosses under different growing conditions but with the same atmospheric deposition and soil
background were investigated. Sulfur content of soil-growing mosses was found significantly higher than that of epilithic mosses, showing that
soil substratum has influence on using mosses sulfur for indicating aimospheric sulfur deposition. Mosses under canopies have generally lower
sulfur content than those at open sites, indicating that canopy retention has caused a significant reduction of atmospheric sulfur inputs. Besides,
mosses have varying sulfur content under different canopies, which was related to the retention capacities of canopies, but no correlation was
seen between mosses sulfur and canopy thickness. 6 (**S) of epilithic mosses was very close to that of atmospheric sulfur deposition, while less
negative §(*S) for soil-growing mosses was significantly influenced by soil-derived sulfur. Moreover, §(*S) values of mosses under different
canopies were related to the *S discrimination during canopy retention of atmospheric sulfur deposition, which was confirmed by the positive
linéar relationship between canopy thickness and mosses §(**S), suggesting that long-term canopy absorption of atmospheric sulfur will make
the 8§(*S) of atmospheric sulfur more positive. Consequently, sulfur content and 5(*S) of mosses distorted by growing conditions could not
be used to interpret the level and sources of atmospheric sulfur deposition, and epilithic mosses at open sites were more valuable and reliable
than those grown on soil and shed by canopies in atmospheric sulfur deposition research.

Key words: mosses; atmospheric sulfur deposition; sulfur isotope; canopy; soil

KRB E: 2007-12-19 BiTBE: 2008-01-12 BEE Pl 2GR ) R TR, KB\ Ay AR B L HE A
EEWHE: ERESEMFR X BEIHE (973) R B (2006C8403200) ; RERGOPFEORABILE, AN ERERNF

B % B AR 54 T 8 (40573006) L BBz g S KR BT R Y b BR Ak 2 8] B
EEBA: XE k(1982 -), B, %M S ¥ A, 8L FxE, MEMZRFEREFRAAROERY . Hit K
Hxaeyan® .. cn SHERIE EB R SRS TR RIS B

* RILIEE B E(1970-) . B ILABEA R A, B+ L4 ;
BURTHERIIEWESHEEZWEFTEER
F00, EENFEIF IR PR, xiaohuayun @ vip.. skleg. cn i e F%m REMR B


http://www.cqvip.com

146 2N G =

P 000 http://www.cqvip.com]

%1%

KT 20 A S0 ALK, B ERF X B 2R
S RS i Bk AL 2 SR B 52 7 B 0 R R VB R E [ B9
HT RS E#Eyh TESERNESERN4EY
SRR A TR RSB R U KRR
Vew R AP ST H I, E AR, I NER
B A 75 40 38 0 BF 5 3 4G SR L B w0 (S) AR ]
(1 ZAYHT S R H 25 28 B9 RSB UL I8 e J
HFEFHRAETESHERWRYTETICRT YR
REMAESHENEAERFE, T EEHRERRA
PR SNA B TR R E ELL LAY
] A
R TEHEEEYNER SR ERMI &8

PR AE B, EREEBRZEEYIE R KK
B 0 Rk 8 % G A [ 3 DX 28 a0 (S) R [R) L 28 2 B
BEHEE B, METEXSERNRERKEGT
HEMEEETEFMHRMEREBNAEE,Z
ERFZEHUESR W T NE S (S) TR EmE AL
RRPBERBERIBRTIBERENSHE RS
w. B, BT RIULER RALR BB B4 0 5=
AT X, B & BB T — /b A4 55 N Y 248 i /) O &
( HaplocZadium microphyllum (Hedw. ) Broth ) & B 5% Xt
& A How(S)MER R A BT T b, ERA]
BETHER T KRBT S & S0 Y R 7] 22 3 52 e 9 55 1
T BTN ARAERKEZGM EEEw(S) MELFE AR
l%%ﬁﬂﬁ,%ﬁ?&?ﬁw@)%ﬂ G [F) 30 2R 48 7~ KB UL &
R BT SEME , DU O 4k 22 0T e 7 F & 2 I R SRR UL
B DL BB Y R AR BR UT R ) AR S IR R RN 3T F 22 md
1 RESHSWAHZE
1.1 B RAS

Bt P 2R 3R 7 R b X R T MR 45 7 EE AV R
Wz —", ERKERH 90 ~ 1500 mm (FHy
1 174.7 mm) , -\ EH15.3 C, FHHEIFEE
" (RH)%186% . 3& L HOIE 78 M HOME K FIBERS 025
SEEFEZBRBEEEMBENER, 262, B
W, EAHMBERELRN XS UIENRTRSG TIRK
B 5% FH T IX 79 79 AR — B AR M (26°34' N, 106°43'
E),HA0.2 km®, BT 3% R BE S F B AR R H (990 =
3m, KNEAEZER.
1.2 HmREMLE

T 2005 £ 8 AREFRAMM LEEE A4 E
BEL R ZARME A ENMEEERIL 291, 2
L Pk R M E SRS (AN PE). ZFHE
PRR 3, RER AT, G HTHRAEH AR

ELRISRY IR £ SHEERIENT . XER
UG T 4 /0 P 88 50 IR 0 B 6 KRR UT M A
A& B W B, TA A TR o R AR A B 7 A B L UG .
FTHRENAETESESHERBREEEHAIEHTA
ZEEEARFHENRKRIZmWE, Hl, FTE S 3
R BRI IR, LR BHERBREMEK
BSOR R4 S H R R AR BE R R R 22 572

BEAN 4 F T i H 8 B B 06 R B AT AR B R A
YW E YR, H W T R AR SR B
FTRAZE, #aR K SEMEFRES
SMEEHRETE. AAES#EREAKTRAEE LW
HEE. MERSRETHRER EHERTE FaL
M OGHBmRBRKE, EREE KMl - QRE
TR UL AR KRR AR R M R A - U s 1R
70 CEETERATHTE ABRARGIERY S, H
EH TR
1.3 STESFMREAENE

EEE w(S) (%, LA T &E3t) %A PE2400 I
(USA) TR A Hr Ul E . EEm R R W E R AL
AR 4 B R S AL A R R B O Bk (R L Ak 2 %
BRYEDLSCERL1S] )M &M & R R S i R |
&Y CF - IRMS(EA - IsoPrime, % 5 & Euro3000, GV
instruments) JER AL EAE . MEBERXFHUE
FruiF AL R CDT Fr¥Eds & 1Y B 2B R L R A7 4E (3R
AR ) AT IE , 48 5 4 B F GBW - 4414(5(¥S) =
—0.07%0)F1 GBW - 4415(8(*S) =22.15%0 ), I &2
Z/HTF +0.2% (n=5).

S(*S)E X :

8(*S) = [(Ryg/Rim) — 1)1 x 1000
XF,RAMS 5¥SHWAREEL. A SHNE
FE b B R F BRI R T R S BRI E X &
REBETR.

2 GRSt
2.1 BEw(S)KEL
BHEAEY N RABRUTFE (LR KR S0, &)
HIZEA AT REAT 72 2 R AE W1 £ W T, o, B #4147
w(S) ML & S RSB A BRSBTS e R
HEEER, AV ES KEMILER KR S0, E
BSHBEREREL(S)M.
BHTHARESSAEEIES /D (0.2 k'),
HE&RESEEAHARMRKIIIEREMER. B
WAREKZFHTEE (S WER (0.25% ~
0.56% ,WF DFERBTIHEIESENKIME


http://www.cqvip.com

55 XZERE ARKEFGNEERSE

B0 00 http://www.cqvip.com]

B TR 3R 4 I % OB U S 2 Wi 147

BRARKEANEW. WE 1A, FEkLEE
BEM w(S) EE(0.47% +0.06% ) B & & TF i@
AR EEEw(S)(0.39% £0.04% ), HERET
BTHERLEKW AN/ DNNEHR TREEEN -
B P S0, T AR £ /I B ; 1 A A B &
HEE MRS PR s, BT 7 MER (kR s ) A
ANBEX H R P B AT STER B T
2.2 BHEw(S)HRR S0, WEMRKHR

1989 4F , BT FE 1Y o 7 H B BE AR H R % S
WX 13 A A KRR p(80,) #H1Tid 35 R BF5E, &I
p(80,) (x,202 ~ 1020 pg/w’) F1 & # w(S) (y,

0.73% ~ 2.62% ) FERHFHIEMEXRERE (y =
0.002 6x +0.231, P <0.05) , B &2 (4%) w(S) & iF #b
REE T RET L ™EMNRI SO, HFE. HEE
PRUT R, 1981—1990 4F 5% I T #1.3% 0 (S0, ) 39 i
‘r'i%ii 400 ~ 500 pg/m’ , LU 3E 10 A~ B BT FH1{E
350 MR AR 9 7 R 2005 4F 5P TR
mp(soz)qzi’a{ﬁ(a 70 pg/m’ )" I, ST X
BB w(S) A N0.41% , KEEWMR T AEEE
w(S)EHH K (0.39% +0.04%),0.35% ~0.44% )
(FEDEAXYEG,FE-SEETABREKNAEH
/NP1 8% 0 (S) BERS R AT S b R B R SBR ST

R1 FEAMEREGETHEREw(S)MRELEREK

Table 1  Sulfur contents and §(**S) values of mosses under different growing conditions
HEmEH EHEHE A B w(S)/ %" 85(*8) 1%,
+4 HARMEZ (B8) 5 0.45+0.03 (0.40~0.47) -2.25+0.99 (-3.33~ -1.65)
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T4 HEERE (FT) 3 0.41+0.01 (0.40~0.42) -2.42+0.53 (-2.76 ~ - 1.18)
+4 I & Hh 5 0.47£0.06 (0.39~0.56) -~1.80+0.36 ( ~2.36~ - 1.45)
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DUTEEH;2)CDT.

BeAh , 32 R P R A BT B w0 (S) MR
TR EEEFN w(S) (LA 1), X R8T
XoF KA B L I 4 K A IR T 58 T W SR T O I R AR
WA EP WERNE T FHEEMFEE+EE
BySBAEDREER,TRIERE T &M EE
N RE BRI RINEER, MEERET IS
BEH B w(S)(0.33% +0.04% ), X T fE 5 K
W e AE S B DL R H SRR R K SR W
FOMABR. WA, R —# 8 (B B R E
EETHIFHWEEFY (S BELER (0.25% ~
0.38%) (3% 2) BN EEEAZM( ~4 m) &4
w(S)YEH RIS WG (LE2). B, B

KEABTFEABR T, R A K&GTHRME
B (S)WIHE—H. HIME  FAZHEE BT
EBEE w(S)MIER KBTI A B mR =,
2.3 BEGEE ML LS KRR RSR

HTFARRERNFRCZARTEH LS,
PR A8 4 5 ) 62 3R 28 B T LA T3 s LK B R i g
BRAR IR | Zhao %" XT3 52 L MR (0 (*S)
K~ 10%0 ~ - 6%o )52 Wi 1Y /N2 ( Triticum aestivum L.)

B[R] 31 8 20 LR AT T B R AR fL B 5T, R BN 1845 4F
B 20 42 70 FEAL, DESC'S) M + 6%0 ~ + TTooll 21
F — 5%0 ~ —2%0320 40 90 AR, i FHREE WA , /1
FEHO*S) XEFH +0.5%0 ~ +2.0%0, KB T /hZE
SC*S)(EKE & BRIE SO, HERL & 1Y 1 hn i B B 4w f1 .

“0.6

05+

i

&IEHT %FSEE BRET BERT FRLE
E S Ju8

#: RER LR FREREAEHE
HFHEEBEZR(P<0.05)
B1 AEEKEHEMEEW(S)EEE

Fig.1 Comparison of average sulfur content of mosses
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between different growing conditions
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Table 2 Sulfur contents and §(*S) of mosses under 0. fragrans

with different canopy thickness
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Fig.3 Comparison of average 6(™*S) of mosses

between different growing conditions
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