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X5 WSE T FERRMRIR P 1 AE = PR RIREE 2500 T (MR BRI TR ) o3 el A vh B o3 ) Sh A RRAE. 25 SR 3R T K 43 et Bt A
Vo I 43 R R S BRI Y B4 ELAS IRV PR A5 U RIA [R] 400 22 ) A7 AE 3 0 1) 28 5 5 2R S, 220k AT 1) 43 A, B i it v e o
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I IR A IS X e SRR ] ABGE LA U Vi I A3 fige et R v I 4 ok B LSRR L R A YRR 1, L DL 98 A3 i o R v
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Effects of environmental conditions on ash dynamics during foliar litter
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Abstract;: Ash is an important component of foliar litter, the concentration of which is closely related to the process of litter
decomposition and the concomitant organic matter dynamics. Ash dynamics in decomposing litter may be affected by
environmental conditions and decomposition period. However, currently there is little information about the dynamics of ash
concentration in decomposing litter. To fill this knowledge gap, we investigated the dynamics of ash mass and concentration
in decomposing foliar litter ( litterbag method ) of four dominant species ( Salix paraplesia, Rhododendron lapponicum,

Sabina saltuaria, and Larix mastersiana) under different environmental conditions (forest floor, stream, and riparian zone )
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in an alpine forest in the upper reaches of the Minjiang River. The results indicated that ash mass in decomposing foliar
litter generally decreased over the 2-year experiment, regardless of litter species and environmental conditions, but that
there was variation in the magnitude of the decrease. In contrast, ash concentration in all litter species showed a general
increasing trend (5.86%—72.15% ) , except for S. paraplesia foliar litter in streams, which decreased approximately 0.99%
over the two years. Changes in ash concentration varied significantly among different decomposition periods, and were
significantly affected by initial litter quality and environmental factors. Overall, our results are inconsistent with the
historical opinion that ash concentration is relatively stable during litter decomposition, which suggests that the method for
calculating ash—free mass loss, using the initial ash concentration value based on the assumption that ash concentration is
relatively stable during litter decomposition, is incorrect. The results of this study can provide the basis for a better

understanding of ash dynamics during litter decomposition, and the correct method for calculating litter mass loss.

Key Words: foliar litter decomposition; stream; forest floor; riparian zone; ash concentration; environmental factor

P& I 2 ARAR T SRR A S R G h T 32 AR W RN e i 1) F2 BRI [ 2 il b 2B 28 R e ) A 2
R TSN— N EZIA KA PV v ) S B o, A AR R MRk S5 (Ca) JBE (Mg) |
LK) B (P) FFEFRIC R IR S IIE 1 3 L BRAH G , ELSH RIS U 7 v J k2o P oA BLA) I
F 30 25 BA H A AR GE b — A IR IR S A U8 55 W 1) e o e b L RS B D RN, DO SR T 4
TE ) UR U B (B R T R Y 43 ok A JE I 43 B 451 2% (ash free mass loss) A 8% 12 T R 35 143
S5 b I AHEBR A P J5 o] Joi £ 453 2 D 1) T SR, A DG U8 T it o3 Mgk ot R v B 3 W PR A R I 1 32 B0k
H T8 & V5 i, ELA i 2 2 B R e e 3080 9 1 - R R % - 1) 3 A 1T 38 S BB (sugar maple ) 8 75 1
2ot —AF O, AU BE I 11.3% 38N % 19.5% , HARSESE N B3 55 10 4EBFAY 26.6% " . H st aT
UL A S o i ack e v B e PR R A E BT AT BE DT AN HERA , T3 2800 IR o3 i 450 2% i I 7 D7 Wk AR A
— 8 WY AN HERG . DR ORISR PO O3 S SR A b B

MR RGN RN (C) MEFITEME LSRG B b iy i T w2 @ P87 o) fig
TEK A2 R GE RNt M 2E 25 3R G EAT ARBL A S o R 38 A8 S 2 1R  RBR B R s R I &k o i
VRSO LB PR TE Y T ( quality ) FFAE IREE AR CANTRLEE VR RE NS 3545 AR ) AL RE B3 A 4 v v ot
(185, A0 T 3 R A TR 7 2 A T T2 5 W R 5 e 8 Ak RS R el Tk 2 5 ey PR 2R AR T
BiF 22 AR, PRI 08 % i3kt B vh T RERR 21 1 AN W] 94 HT, ELX B 53 0 Sl 25 T RE 7 AR AN W) i 52 . H P
A PP 3 i R AT AR TR — R A S R G, RN S TEAS [ A= 35 I8 v it ik ot B2 A T S8 A 4
D AR S P i it ot A v IR 43k B8 1) 328 3 AR B B e A 4G . S SE AR LA IR R A AR T
HYTE RL A 55 T Rl S A B 1 - J8 R Rl B 2ok R Sl 5 b S ) 1 PR B ARRAE , EL R BR 8 R 1 R AR AR R Y 22
S0 A EEEE A K TR TR R L R YT i TE AR AR S AR G I 45 F R D) B LB G R BNIR VT RS F AR
AR A R AR YT b i R FE AR R IS X, R AR AR R VR U RN R AR R SRR, R
V& A4S 53 TG T i X ek i B A ) 5 XE M ( Salix paraplesia) 155 L FE S ( Rhododendron lapponicum) |\ J7
A (Sabina saltuaria) X VU LA ( Larix mastersiana) P E AN R A3 T o fi Ak B P K 43 B9 sh AR AE AR HE
A HGE AR G e BEAE PR 5 o it A v S BB N A R 5, HLSZ W Rh 5| 5k sl S0 R0 PR 85 45 1 Y i 2.
ARG LI A A UAS [ A 35 9 o3 gk aok R v 3 s 285 e BRI 12 2R Y JE K 43 o 5 451 2R O ¥ f fit—
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31°14'—31°19'N, 2458—4619 m a.s.].) PEAT. 3% X I M A 75 988 5 R AR % 5 DU )1 2 b i) ot 8 | 2 KV B
BRI M AE AR IR L 3°C , B ARIR - 18°C , f i 23°C AR [ K 24 850 mm. WF 5% X Y AR AKAE BTG 4K
PR B AR U T TR S AR | v FE T bR i LV DA RT R B 9 s 2 T3 24 3600 m ) L 78 2 FE R AR TR A
JZ2 BNV RIS K2 (Abies faxoniana) , Bl 249 130 4F KT HEM E R R E M & 1L FH RS
= J0i%t ( Berberis sargentiana) | Jii % 7% ( Rose sweginzowii ) 55 , B AR FHY) F 845 =5 LA R ( Cystopteris montana) |
R (Carex) FIVHHLE ( Cyperus ) F W) 45 FE T 51 A WF 55 MR AT, T 058 XSGR 3 4> 25 x 25 m FETT
(31°14" N, 102°53' E, 3580 m a.s.l.) , BAFE S AHBEZ) 1 km 2245 [R] R, 76 40 30 AR RE b 4 X 38043 591 16 B 3
SR MLH Y ZRAMIR RN 3 AL R N IS AR
1.2 LR SR AL B

2013 4F 10 H WITERSR XSl AN W 948 8 SR UR 7K A e M L Ll RE S 5 a0 )1 2042 8 7 i e (] 51
555 F AR 4 BIHEFA PR BV R R P50 X ERE 10 ¢ 45 3 0, F 65°C M UL ZE4a & TR VE M0 16 &K =,
SRIGWHEE 1 60 H Ui F LA oA it it i (32 1) A R e AR IO Y T T2 10 ¢ U THERE A 20
em X 20 em M JE R RAE T (FL42 0.5 mm) , 3L 1080 4% (4 Wyfh x 3 #EHL x 3 Tl x 10 YCRAE x 3 4:55) .2013
11 A 13 HEA RS AT A5 SV TR B AT B A b I TR AR R Tl 4
A JE CE BRI IR L 8 D TR R EARN BT L AR 3 AR RA RN e Jt
120 45 (4 YIFh x 3 F x 10 YCRAE) RIRE, 20 S ZEMR T FINRT J2 7t A B AR PRI B IR R 8 1 U 95 4% A
BB AT —FE 7 B — R 4%, £ 0CE 1 A0 1T (iButton DS1923-F5, Maxim/Dallas
Semiconductor, Sunnyvale, USA) , [f]25 MEIAS [ PREE A5 FF T B2 A9 sl A R AE R BT F 2 B [B) 33 A 5 2 hoid
SE—IK.

R BRI ES RN I LA T M R B R AEAE T B biE i 2% n=3)

Table 1 Initial chemical traits of Salix paraplesia , Rhododendron lapponicum , Sabina saltuaria, and Larix mastersiana foliar litters ( mean + SE,

n=3)

LY/pal 4eh C/ N/ W P/ AL T L A

L . . WAy Ash/%
Species (g/kg) (g/kg) (g/kg) C/N C/P N/P

HEEMD S. paraplesia 337.59 £ 0.71° 26.69 + 1.08° 1.75 + 0.03*  12.68 + 0.51* 192.89 + 3.88" 15.23 + 0.47° 10.83 + 0.21*
IS R. lapponicum 382.11 + 11.07* 6.59 = 0.86"  0.97 = 0.11"  60.44 + 9.74" 403.01 + 35.70" 7.13 = 1.46"  4.33 = 0.14"
IR S. saltuaria 462.99 + 14.99° 10.42 + 0.51°  1.54 + 0.03°  44.79 = 3.82° 301.35 + 4.59° 6.80 + 0.44>  4.58 + 0.09°

VUJNZIHZ L. mastersiana 377.94 + 1.05" 1570 + 1.01¢  1.25 + 0.02¢ 24.28 + 1.61* 302.85 + 5.19% 12.58 + 0.87*°  7.33 = 0.09"
[F—FARRING FBER R AN R Fh R — 8 55 22 57 W35 (P<0.05)

HRAE T IHIEIE S A58 AR, DA 08 1 2 i Rl AL R AR Sy A, FRATTH — 4R R0 4 R 5 A AN [R] B
W, BIZRE5 03] (the pre-freezing period, PP) R4 (the freezing period, FP)  Flfb (the thawing period,
TP) A Z=15 (the growing season, GS) FIA K ZET5 5 HH (the late growing season, LGS) M5 , 735l 5 At
BIR AT RAE BT AN A AR SR PR A R W RV )48 4% 9 48 (3 Mt x 3 H42) | [ iy 32 et 3 K df
IS IHBIRLEE 19 F- 4R R | TE AR AN G AR (3R 2) KRR i A AR XIS , /N0 39 Bk A 7 it 2 T
BYPETS RN, T 65°C T HEF5 il o 4 v it 1) Jo 2t 3% B R PR i S O R 7 AL 100 ml s 8 T 550°C
B g eh 5 /N FE A A BE . SR JE R s A TR R R 43 B R K A3 i (o) JRVE R ER 4 C B iR AR
ARSI IFEI 2 |, 2R (N) RO L e BRI e, 20 (P) R A BAPTH farkim e
1.3 AN 2l KA B S R AR 23 B

B YRR AL BIVESE ) 5 V8 0 5 900 1 Y K AR B pH (pH 320, WTW GmbH, Weilheim, Germany ) Fl3ii# ( flow
velocity ; Martin Marten Z30, Current Meter) . [R5}, FH 3R 245 YEBHIR AR 1R I ANI0] 32 s BN RE T KRR 4 —10 iy
5286 2= Jm T 0.7 pm FLAE B BE IS £ 38 45 ( GF/F glass fibre filter; Whatman International, Florham Park
NJ, USA) it 3848 FH R HOBUHE s 7410 i 0 I 2 i e &0 A ( HC O3 ) Y% 1, 284043 BE T (UV-2600, Unico
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Instruments Co., Ltd., Shanghai, China) I 52 # #2 #2 (PO} ) MY & &, B F @ 3% (ICS- 90, Dionex Corp.,
Sunnyvale, CA, YSA)ME A (NH,-N) FIAE A A (NOS-N) i (£ 3) 12,

R2 FRERETEFRERERE(C)HNEHIE

Table 2 Dynamics of temperature ( °C) in litterbags under different environmental conditions

At 3H MR Forest floor JZI Stream [ Riparian zone
Period MT PAT NAT MT PAT NAT MT PAT NAT
PF1 -4.3 0.4 -177.8 4.1 167.0 0 0.8 36.2 -1.7
FP1 -5.01 2.71 -388.6 34 258.7 0 0.8 62.6 0
TP1 2.1 110.8 -15.8 3.8 170.9 0 53 236.6 0
GS1 8.9 911.3 0 5 510.0 0 9.0 914.3 0
LGS1 -6.5 653.9 -1.8 6.1 618.7 0 8.1 816.8 0
PF2 -1.9 0.1 -65.3 4.0 170.5 0 1.6 55.3 0
FP2 -3.4 12.9 -298.6 2.9 239.1 0 0.7 59.8 0
TP2 1.9 85.9 -3.9 3.9 170.5 0 5.0 220.6 0
GS2 9.1 941.4 0 5.1 519.7 0 9.0 925.3 0
LGS2 6.3 620.0 0 14.4 591.1 0 7.8 774.3 0
MT: PR EE; PAT: IERUR; NAT: $ABUR; PP. URESHI; FP. dRE500; TP BiML; CS: AR KT, LCS: AERFVEW; 1. SB—4F;
2: AR
#3 WARXEBERSAEGHKEDEL A P8R HER 2 n=3)
Table 3 Water physicochemical traits in studied streams and riparian zones in the study area (mean + SD, n=3)
B Period /]ﬁ@ o HCO3/ PO/ NH;-N/ NO3-N/
Flow velocity (m/s) (mg/L) (pg/L) (mg/L) (mg/L)

V&I Stream
PF1 0.59+0.03 6.85+0.04 15.45+0.33 7.8+0.20 0.13+0.01 0.32+0.03
FP1 0.30+0.02 6.68+0.06 10.71+0.08 7.2+0.15 0.01+0.01 0.27+0.02
TP1 0.72+0.02 6.81+0.02 14.53+0.31 8.3+0.10 0.13+0.03 0.31+0.03
GS1 0.72+0.04 5.44£0.24 13.87+0.09 8.1+0.10 0.07+0.01 0.24+0.03
LGS1 0.61+0.03 6.67+0.02 15.50+0.16 7.8+0.10 0.15£0.02 0.35+0.03
PF2 0.54+0.02 6.56+0.08 15.11£0.05 7.7£0.04 0.08+0.01 0.17+0.01
FP2 0.29+0.01 6.69+0.04 10.93+0.15 7.4+0.09 0.05+0.01 0.26+0.03
TP2 0.65+0.04 6.70+0.02 14.61£0.10 8.1+0.03 0.09+0.01 0.22+0.02
GS2 0.72+0.02 6.54+0.02 14.24+0.03 8.1+0.03 0.08+0.00 0.24+0.01
LGS2 0.51+0.03 6.75£0.02 14.48+0.15 7.8+0.14 0.16+0.02 0.36+0.03

{7 Riparian zone
PF1 0.05 + 0.00 6.74 = 0.07 21.05 £ 0.11 7.9 + 0.31 0.02 + 0.01 0.31 = 0.01
FP1 0.04 + 0.00 7.13 = 0.04 21.06 + 0.09 7.4 +0.20 0.01 = 0.00 0.40 = 0.02
TP1 0.05 + 0.01 6.92 + 0.05 18.41 + 0.21 8.1 +0.12 0.04 + 0.01 0.36 + 0.04
GS1 0.06 + 0.01 6.47 = 0.14 18.57 + 0.33 8.2 £ 0.15 0.04 = 0.01 0.24 + 0.03
LGS1 0.05 + 0.00 6.70 = 0.05 19.53 + 0.03 7.4 + 0.06 0.05 + 0.01 0.35 + 0.03
PF2 0.05 + 0.00 7.08 = 0.08 19.23 + 0.02 7.6 = 0.04 0.03 = 0.00 0.35 £ 0.01
FP2 0.04 + 0.00 7.14 = 0.02 21.05 £ 0.09 7.4 = 0.05 0.02 = 0.01 0.42 + 0.03
TP2 0.05 + 0.01 7.03 = 0.02 19.06 + 0.05 7.6 = 0.04 0.03 = 0.01 0.26 + 0.02
GS2 0.06 + 0.01 6.80 = 0.03 20.12 + 0.04 8.1 £ 0.03 0.06 = 0.00 0.30 = 0.05
LGS2 0.05 + 0.00 6.71 = 0.03 19.48 + 0.03 7.5 £ 0.05 0.05 = 0.00 0.35 £ 0.04

PP . 45013 pre-freezing period; FP . ZRZ5H] freezing period; TP fllfLY] thawing period; GS: A2 Z=45 growing season; LGS: K Z 15
late growing season; 1: $F—4F; 2. 5 4F

1.4 ES5SI
ANFIHA TS KPR E C (%) = M/M' % 100% , 290 M,oRES © UCRFEIR X OBR BE 2 MY, 5 o IR
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FEPRVE M s R (1t = 0,1,2,4,5,6,7,8,9, 10) ; EMN KM RIEESADIHN AR E C(%) = (C,-
C,_)/Cox 100% , 2 C_ T C, 5350 05 =1 VG ¢ DORMER S M A MR EE (¢ = 1,2,3,4,5,6,7,8,9,10) ,
Co a5 W IR AT IR ARV FE 5 PP M IR PR FEXEREAN 2 4E B S5 C (%) = (C,y—C,)/Cyx 100% , 2 C
R 10 YCRAFE IV IR 53 v JiE

K FHERL R 2R J7 225317 (one—way ANOVA ) HEEAS [F W Fh ) 46 o1 8 s 1) 22 52 1, TR — 0 R e A TR 3R 5% 4%
AR A TR) o i s SO0 et R AR BB 1) 2 S Pk 5 SR AR 36 T 25 70 A)T (two-way ANOVA ) A6 55 43 fife Bsf 4001 R 0 oo ot 4
T K 53 2T 5 SR FH 1828 [B1UE 438 ( stepwise regression analysis ) 2 K 56 8 7 401 46 5 5 % 8 9% i K 43 2%
S 2 5 >R ] Pearson AH G349 PR 458 PR Xof ] ¥ Pt IR -k 8 8 S B 1) A DG 8008 e 1 43 iR T
SPSS 19.0( SPSS Inc., Chicago, IL, USA) 5% .

2 #R

2.1 JAVEM RS E BRI

Bl 2 8 P 0 ) o3l S TR AR BE R R R AR R v it O o S AR S B TR BRI (ORI AR ST R R 4y
fiff B B Z AR — P22 5 (B 1) AR SR T &, &AW 8 K 43 A2 R U ol /D B PR T R Uk =2, RO i
P RPN, R MRV K i i 2 | 2ot AR I 43 A e R 19 1.08 g Bk $1] 0.12—0.39 ¢ (&l 1a).

I v B rri Erpt TPl [ ]GS1 LGS [ZA4 pr2 A4 Fr2 BN P2 KN GS2 NN LGS2
1.4 14

REEM Salix paraplesia B LiA:BY Rhododendron lapponicum

o0
~
P
:
= M BRI R HE B i
< Forest floor Stream Riparian zone Forest floor Stream Riparian zone
i)
R 14 14
K Fi ik Sabian saltuaria P Z14% Larix mastersiana
1.2 1.2
1.0 1.0
0.8 0.8
0.6
04 r
02t
0
W Rift Lt )
Forest floor Stream Riparian zone Forest floor Stream Riparian zone

Bl1 FREEET(a) REW, (b) FILAES, () FFHM, (d) DIILHZEEN S FS 2 PR S 2R ESHE P IEARHER 2, n=9)
Fig.1 Dynamics of ash content in decomposing litters of (a) Salix paraplesia, (b) Rhododendron lapponicum, (c) Sabina saltuaria, and
(d) Larix mastersiana under different environmental conditions ( mean = SD, n=9)

IV, WIGME; PP, VRESVIMI; FP, WREEWT; TP, AL GS, BT LGS, LERFVWEM; 1, 8B4, 2, B4 RR/NE FERZR R —
IR TR —FREE A AF T B R S AR S0 0 o34 2 5 3 (P < 0.05)
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FYCH N LAZ (B 1d) FIrAAE (B 1e) PR3 T e LA BS 98 7 o B el /0 A X848 (&1 1) AE R TR 43
i B T, RV R A3 B AEAE D (P<0.05) 25 55 JEE MRV I R 4 et A6 58— A i AR A 2 b de ol 1B 3 T
o LA B U 7 P B 43 (SR R B P R AS [T ) A 2 S A o B8 38 ) D BT RT D 1 2T AZ 98 5 01T 75, K 43 1 AR
TEAS I BIAEAE 22 57 (B8 S e U P 00 23 At A PR BN (T T, 2).
2.2 JATEM KT B B AR

FEXS PR 7 R A3 1T 5, KAV BEAE PR P W i A b R BAE T S8 34 I iy a4 ( 181 2) 40 Wk B B
FAAS[R) 22 SRAR K, R IR R M0 > DU T £1AZ > T ASORA > 8 L Ak B . [R]— 40 80 9 W 3k J3E e AN ) R34 A
22 AN G AEE AR 43 it ot ) L P A — R LA A W 3 25 5% (P<0.05) 76 B 2 MR 9 o i 0 301
PRATHEE I A 0 BT Z 5 RIS SRR AR (1] 2a) 200k AR B 40 fifk , B e MR 9% K 43
WL SRR BE 25 5 A 1 25 (P>0.05) X T HAt = Fh 7 K 43 MR BE T 5, EARTE A% I ik 1) 2o 78 R A A
Weoh (R 2 0% EIH R EHE(E 2b, o, d).

N v Bl rri Errr TPl [_1GS1 EBELGSI [ZA P2 [/A P2 BN TP2 RN GS2 RN LGS2

175 ¢ _ ) 175 ¢
FEEMI Salix paraplesia B H:BY Rhododendron lapponicum
15.0 aab ab
be be b
b ped) “i od Hoedd -
cde, dd bed © d i
18

J

HE B R T Bif 1 A

KU BE Ash concentration/%

Forest floor Stream Riparian zone Forest floor Stream Riparian zone
175 ¢ 17.5
Ji KAl Sabian saltuaria VWY ZLA% Larix mastersiana
15.0 15.0
12.5 12.5

HE B A T Bif 1 A

Forest floor Stream Riparian zone Forest floor Stream Riparian zone

B2 AREEET(a) REW, (b) SRS, () AR, (d) LB 58T 12 Pk R E NS SHECPE AR 2, n=9)
Fig.2 Dynamics of ash concentration in decomposing litters of (a) Salix paraplesia, (b) Rhododendron lapponicum , (c) Sabina saltuaria ,

and (d) Larix mastersiana under different environmental conditions (mean + SD, n=9)
IV, WIR{E; PP, VRESHIWT; FP, UREEMT; TP, ALIT; GS, LEKFH; LGS, ERFWRM; 1, SH—4F; 2, B4 AR/NEFRFIR R —
RNAE [R)— BRI 25 T AN TR 53 P00 0 43 22 5 1.3 (P < 0.05)

2.3 PRI OT AR S i S S [ R
23k 2 ARE I 4 TR T I R 2R BE R RS B B (E b 2 8] A e ] 22 S, R BN U5 B >
LA B> VU ZEAZ > BRETE M (1&] 3) BUR 28 T7 22 304 2 W ok R o ik o 390 S RS AR 8 3850 1 40 % k- - i
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IR R 3 BE WAL S (3 4) TR —FRBE AT A R 0 b A o i K o3 e R AR ﬁiﬂﬁ%\%ﬂtﬂTﬁﬁﬁé’Jﬁ
St (F 3) B BRI P8 V& M) ik R R R M e i B R e i Bh 2, BRS04 C
HAN/P ARG, RS N & B F K (R 5).1‘H3‘é§3\1‘ﬁi§%,ﬁ%ﬂfﬁﬁﬁﬁizqﬂﬁﬁiﬁilﬁlﬁﬁﬂﬁ
FAFTE R R OCR AR B SR R [ b Z AP E— 2557 (3R 6).

EErei ErP1 [O0TPI [ IGS1 EEALGS! [ZAPP2 [ Fr2 B TP2 KN G2 NNLGS2 M 2a

80 80
FEEMI Salix paraplesia Bl H:BY Rhododendron lapponicum

60 | 60 -

W Rif it W Rif Rt
Forest floor Stream Riparian zone Forest floor Stream Riparian zone
80 a 80
Fi i Sabian saltuaria W1 4142 Larix mastersiana
60 60

K53 AL S
Changes in ash concentration/%

HT BRI i A HT BRI i A

Forest floor Stream Riparian zone Forest floor Stream Riparian zone

B3 AEEET(a) BEW, (b) ZWLAES, (c) FHEMA, (d) MIIEBEHSBREERRSRENTRE(CTHELPRMERZE , n=9)
Fig.3 Changes of ash concentration in decomposing litters of (a) Salix paraplesia, (b) Rhododendron lapponicum, (c) Sabina saltuaria

and (d) Larix mastersiana under different environmental conditions ( mean + SD, n=9)
IV, WIRRME; PP, SRESHIN; FP, VRESI; TP, Wikl GS, A-RKZAY; LGS, ARFWREW; 1, H—4F; 2, 8 _F AR/NEFRER R —
WFNEIR]— BB 2 A1 N BASIR] Sk BB 43 it 22 55 i 35 (P < 0.05)

F4 AERERETAEHIBERPRIRETRESHSBEHBMYHONERTEZSH
Table 4 Two-way ANOVA analysis on the effects of litter species, decomposition period and their interactions on percentage of ash

concentration variability under different environmental conditions

MF Forest floor ZIf Stream Al HF Riparian zone
N2 Factor
df F df F df F

—4E Year 1
Y Period 4 0.88 4 3.15* 4 443"
YRl Species 3 4.58*" 3 271" 3 4.83**
I <Al Period X Species 12 22.54 %+ 12 4.88*** 12 13.19***
%A Year 2
3 Period 4 15.76 *** 4 12.14*** 4 7.05 "
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# Factor MT Forest floor ZU Stream VA FH Riparian zone
df F df F df F

YR Species 3 1.59 3 19.65*** 3 11.65***
Y x4 Period x Species 12 17.85** 12 18.89 *** 12 570"
W 2 years

Y] Period 9 9.49*** 9 5.83 " 9 5.44 %%
YiFl Species 3 3.80" 3 7.07 %" 3 7.94%%*
x4 Period x Species 27 17.45 % 27 8.35""" 27 9.11***

df: B HE (degree of freedom) ; * P<0.05, #:# P<0.01, #:*% P<0.001

x5 PABRHRHSKE2ERETRESHEHVBREBFENE S EFS
Table 5 Stepwise regression analysis between foliar litter ash concentration changes of 2 years and foliar litter initial quality
15X Regression model

55 4 Environmental condition

ay a X, ayX, a3 X,
M Forest floor = 92.23 -4.75 N/P (0.761) -0.07 C/P (0.806)
&I Stream §= -68.70  +0.36 C (0.869) -7.73 N/P (0.893) +2.41 N (0.933)
VA7 Riparian zone = 40.69 +0.17 C (0.675) -12.28 N/P (0.749) +3.59 N (0.827)

C, &f; N, 2% C/P, BBELL; N/P, B35 ST FRRIUE REU(R?) ,n=36

*x6 AEMKSKEZTRESINEETH Pearson HX S

Table 6 Pearson correlations between foliar litter ash concentration change and environmental factors

YIFh Species MT PAT NAT FV pH HCO; PO} NH;-N NO3-N
M Forest floor

FEEMD S. paraplesia -0.251"* 0.028 0.116

ELAEES R, lapponicum -0.003 -0.071 0.161

FHEM S. salwuaria 0.083 0.101 0.257"

PUNILLAZ L. mastersiana 0.206 0.025 -0.081

VR Stream

BEEM S. paraplesia 0.050  -0.233* -0.093 0.127 0.065 -0.181  0.226" -0.095 0.006
=i LB R, lapponicum -0.067  -0.062 0.135 0.298**  0.167 0.317** 0.258* 0.289**  0.175
FHHEM S. salwaria 0.127 0.249*  -0.003  -0.067 0.094 0.162  -0.099 0.237"* 0.345""
VUIETAZ L. mastersiana -0.010  -0.071  -0.204  -0.227° -0.171 -0.309 ** =0.199 -0.263*  -0.048
] HF Riparian zone

BEEM S. paraplesia -0.257*  -0.124 0.074  -0.419**  0.256" 0.382** -0.436"  -0.151 0.521**
B ILFLEY R. lapponicum 0.329%*  0.241*  0.096 0.152  -0.265*  -0.320"" 0.223" 0.201 -0.070
JEA S. saltuaria 0.051 0.172 -0.149 -0.074 -0.029 0.162** -0.184 0.182 0.129
VUJILTH L. mastersiana -0.415*" -0.363"* -0.565"* -0.210 -0.026 0.307*  0.066 -0.390**  0.078

MT, FHEE mean temperature; PAT, 1EFR positive accumulative temperature; NAT, 51 F17 negative accumulative temperature ; FV | i flow

velocity;n= 90, * P < 0.05, ** P<0.01

SRR — 2, AR A AR I I TR 2 AR o3 i ek B b R S S AE AN IR PR BE A5 TR 3
T TR RS AR R R AR 22 5 (T 1) ARBC, v i rPOR 3k BEAE AN [RI R BT A% AF T HE
KBNS (P 2) (R B AR S e AN R 31 22 55 WLk, EL sz BP0 RpRnBRE I 7 i) 42 (161 3, 34,5,
6) .3X — 75 T UE WY PR 78 -3 fif ol B h B 53 e BE AN — g AR RpRa e, 53— O T % W e € AR AR 1 M R R
IR 7 it it e P I o3 P Bl A HAT AN TR RS BE RS2 | EL A 25 S P A ) O 9 ik i o et 7 v K
G AR S i BT E AR
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P o AR | BEE A DL A B A AN A v I 9 R B, A5 R OT R R BRI R, HOR i b
WL 2 i e T R S S ) R CE AR TR TR A O TR B B LT B R U
I R TR B o3 Sh A R a3 SR b LA v i B R A S PR 2 AR AT AR A o3 O AS B
SR S AT A B U A R O 53 (R 2 B3 S PR R R TR I A3 — RO SR IR I R 4
BABEIE RN M2 53, B  HL C A HL N TR S AN R P20 43 55 1 SR TE 3 0, i b e e 1) Bk
JOFC S 2 S R T A3 A BRI S R BRI AR S R LA 9 D i T DR A it i AR PR 43 B S 1
HERL A1, H RSS2 7 iR C N &5 N/P HRISEm (R 4, 5) A FAFR 8 75 A0 16 K 53k
ZES W (R ) HAETR —LE 58 T AN R b ] 95 it o e J3E A ) g 3072 S 22 S5 W 8 (11 3) v o0 oy
S A B S i R P a5 2 2 ShAS AR O, R It S A o fff 2ok At rb R Bl 0 00 Ak IO R v 2 4, ok )
FEZ W A s BRI LA I ShASRRAE S SR E AR R, I A3 7E LS A A i 0 1 B0 T Rty B 45X
RS PR g ] 5 i i ot A A T A R I L TR DA U i I ) i o R P B AT WL e A D JCH L ) e
PR 5 U v R OB 3 RO R A TR RN, K - fat B B 3 .

A T W] , w2 FE AR TR] VR R PR 30 0 38 5 1 R e b i i 71 R S R L, R G i
A R OB S e BEAE AN TR SO RIS A I il S 28 A 2 5 (181 3, 3R 4)  RIBRBE R PF B2 WA 1 K00 i Bl A5
ik XoF [F] — PR T 5, BRI U P B M i A, LR AN RI BRI A 15 T 8 A B84 i o o P I o0 vk JEE 13
BUAEEIN ABAEA [ S A W R 25 52 (1] 3) i ZE ARk BAT ML R A VR R PR IR, AN [R] 70t ] 3 2058
A e R 22 53 (3R 2, 3) BRI 7 2k B AN R B B Y — D BRI 1 R [ 2R 52T
I RE T BRI B SR ICEA R A (ol A A T 45 K % T R ) 25 St S S MR A O I i R ) — > A
R ARSI BT T U i A3 R T K o3 vk B B A A — R LN TR A OG ThT L
W E FRICRA MM T B AE (3R 6) X LE AR Sy M il AR B Ay BOCR —4F K
3 RE A YA Vi I B 20 it e v (R R 52 B BRI - B R

L5 LTI BT o i AR b o3 BE YA Y A 2 T S BRI sl D A B, HLAI R 2 IR AR ] S Y 22
St 52, it 2 AR i BRI P HEE MR v K U BE AT T SN (=0.99% ), KT MR 2 45 i e s
A i o K HCE R A i R IR 23 BE YA AN TR R E B AN (5.86%—T72.15% ) AEARTIT &, 81 7% W K 73k JEE
TEANRIPRGE A AF T BN 3G IR 5, ELHR 38 10728 Sk 52 8] 9 200 0 T AR T R B TR 26 DR 3R A el 4. 1
KW, EIRA [F) W AN ) A 552 R S0 25 (09500 8] 8 - 0 it ot o P DKk 8 1) Bl A A, LB e JRE R A I Bt
BN AT — . P, A GE B DA 8 5 i o figp e A OB e B AR OR35S AR B WL AN B, H
J3E 2 8 Vi -0l R o gk A B R R T AT, AT 5 45 2R 3R B LAY ¥ 00 e 5 AN A 1A R L) B K 9 e J3E
(LTSI e ik o A8 o DG B o A5 % ) 05 36 AN 1 B W0 e 68 08 7 i, 330 A rp B AR AR B
FERVRYA o3 R bR oy s AR RS- AL 7 — € IS | ]I S U8 7 i o3t e b B 0 R TR 1 Y
PR HRAE T — & MR 035
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