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Inter- and intra-annual dynamics in litter production for six temperate forests
WU Qiqian, WANG Chuankuan* , ZHANG Quanzhi

Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract . Litter production and its composition in temperate forests show seasonal dynamics due to changes in the
ecosystem structure and environment, which directly affect the nutrient cycling and ecological services in the ecosystems. In
this study, we investigated seasonal dynamics in the litter production and its composition for six forest types in Maoershan
region for six continuous years in order to reveal the factors driving the inter- and intra-annual variability of the litter
production. The results showed that annual litterfall (t/hm”) decreased in the order of : Quercus mongolica stand (4.60) >
mixed deciduous stand (4.21) > hardwood stand (4.03) > Pinus koraiensis plantation (3.95) > Populus-Betula stand
(3.89) > Larix gmelinii plantation (3.85). There was a significant difference in total litterfall among the six stands. The
litter production fluctuated interannually and showed an overall increasing tendency. The interannual variation in the litter
composition depended upon its compoents; the litter production of woody tissues was relatively stable; that of foliages was
consistent with the total litter production; and that of reproductive tissues and others increased with stand age. The
production of total litter showed a mono-peak seasonal pattern for all the stands, and the occurrence of the peak varied with
forest type. The litter production of woody tissues displayed a bimodal seasonal course; that of foliages was a mono-peak
curve; and that of reproductive tissues and others was relatively stable intra-annually. Total rainfall significantly influenced

the inter-annual litter production (P < 0.05), and explained 90% and 87% of the variability in the total litter production
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and the production of woody tissues, respectively. Mean temperature, cumulative temperature and total rainfall significantly
affected intra-annual variability in litter production, among which the effect of total rainfall was dominant. In conclusion,
rainfall, in addition to the biological characteristics of the forests, was a key factor driving the inter- and intra-annual

dynamics in litter productions.
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TR HE AR AR S R G ORI RE S 3@ O BRI 95 36 R ARAE S R G0 5 A PR 8 22 I e 5 4,
SR ARMAE S RGEFR T CREDZ BRI B3R BRI % s i I 2 23S 1 V& Wi AR, T AR St
AP PR RS RGN RER I DL, A A O AT T R I AR AR T RS T
1 11964 4F Bray % N SRAESPHT T A BRI I ARMRIE 5 ek, Al 030 1 A BRASAU Aoty E BE AR IS AL 1 AR R 7
R IR 5 LA B 1Y 21T 3035 ; Descheemaeker 45 MIBFSY 1 8 ¥4 1 215 ShAS (AT, 2R B A A 1R
BEHOK A SRR B A F R MR, FE WA 20 42 80 AERTF I T ARDCHISE TAE : EXUA ' 24T F I
Va BRI VOB K JR VA f sl A e 43 e U KON KRN 3 FREAL ST AT IR AL 4 b X AR TS
R NIRRT TR SN T SC R 4 Y AR PR A T A B R ], £ L BRI RCR
AT, FRARE TS B Sh A2 A M ARSI BEVE LR S 2R IR Rk G

A7 TR FR AR i R VR AR R S A IS A AR AR T S R AR AR S R G TOE B 1
TR AL T P MR, (ELE X 3 [ RS [ Aty P9 AR bR A 7 1 S A RO RF A AR R OF B ORI
ARV IR B S AE LT AN Z AL (1) [ AR SEBFFEAEAE SUEE X D BO LR AR MR B AT, B = K
U L2 PRI PR v I R GERTIE . 200 1T Z2 M v (6] A AN [ ik T JUE U v B sl RIAR [ o 2 B )
AR LAV AR AR PR AAR R AF A R R ARIE Y (2) A SR s A5 57 0 IR K R TS
Z RIS R SRS N T RIDT AL . TG TR IR A F 9 BOERAE , Al UGS B A B 49 i A 2L A
SO o RSB AR A B A R O PR 72 AU 2 W 8] 5 e 4 PRI AR P9 g 25 28 S Pl P -2

DA D Rp e OB A o5 4 P AR S T 173 2o AT ARG TR ARAR T S X, 7E R L
13D 1 6 FhERMAEVE Y (ZLRR AR ST RRAR AR B I SRR 2 ARR) | L 6a i) 8 74 2 <
G AR A AN M DR Ay R, %o 2 DX PN AP 9 S RO 2 53 AR BR AR N Bl A R AR D& e A P o .
G8 PRI I Sh 25 0 ZFh ARV 1] 1 22 577 55 2 BEWE T NS, HE RO [R] RRM e v 18 v o B 4y
(255  WEFEAR N FNARBRAZ AL, 204 8 7 B sl 2 AR B0 Kl I 5~ IR AR AR AR X R bR AR 25 2R ek i
IR AR BT S AR

1 HE5F®

1.1 WF5EH A SN

W5 0 T AR IE TR L LI AR AR A 25 R G ] 5K B AR 22 AT 5 3 (127°30'—34'E,45°20'—25'N) , -4
TR 400 m P 10—15°, R F 2R AR L, DR REFE XA . B2 TR, B iR
T, & FTHRIEV . 1989—2009 4 F-HIRE/K i 629 mm, 3578 & & 854 mm SR 3.1 C. 1 A7
HAFES 530 - 18.5°C F1 22°C ,5°C Lh HAF AL 2897 °C, CFG I 120—140 d (5—9 H) , 4FF-¥) H 4K
1850 h''*',

WFFEIX N IR B R IR R T ZDAMRZE AN R R B T CRAK (28 KB FITT B 45 5 I U RAR U A AR AN
NTAR AR T AR AR 1L XA BRAR A, Fr R EZEAAHE. 528 #k ( Quercus mongolica Fisch.) | 1 #E
( Betula platyphylla Suk.) . 1li#% ( Populous davidiana Dode) ., . ffi B ( Acer mono Maxim.) 48 #% ( Tilia amurensis
Rupr.) \ZLAA ( Pinus koraiensis Sieb. et Zucc.) \ 235 (Larix gmelinii Rupr.) 55 ; RN ER FEALFE . T
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(Syringa spp.) . DA ( Euonymus spp.) G525 ( Spiraea spp.) JE G ( Deutzia spp.) 5 ; HARFHY) T EALHE . & 5
(Carex spp.) . W B ¥ ( Brachybotrys paridiformis ) . F1 46 ¥ K 3% ( Cardamine leucantha ) . K W ( Equisetum
spp.)
1.2 #5807k

TR LK 6 FhERARTEE (ZLRARK T AR Sty BRbk AZHER B R I ARRIZR AR AR) rh ol B 3
KNG 30 mx20 m BFFEREML . ARAKS RS 10 SRR 2 8 s I IR BR P 24 A P R4 vy RS S5 e v 25 1
bR (R 1) o

F1 6 FHEMBELHIER

Table 1 Site characteristics of the six forest community types ( mean + SD, n=10)

. R/ g e T34
s Wheo L R P 27 L
i i} Slove Wi/ () Slove Mit/a  (B/hm?) [1Y2% /em m/m o WERAL(10)
Community types p i Slope P Stand age Stand (m%*hm?) e Average  Species composition
position aspect . Mean DBH .
density Basal area tree height
AR NS . N "
Pinus horaiensi sk 12 FEL NW 9 2528+215  39.3:0.8  12.91x0.5 12.05£0.35 7 £IF\ 3 FAHE
mnus roratiensts
S PN
ﬁ““’r‘[. . WE 3 T Eg SW 50 1417741 32.8+2.0  14.25£1.9 12.27+0.36 9 M4 1 Fif
TiX gme nit
Zijji)ion golica T4 23 S 59 211148 37.8+1.1  12.17+0.07 11.00+0.26 10 S AR ( £4R HEMDT)
HEpR . ) 5l 1K 1R 1 AR
Populus-Betula i 16 TR SW 58 205044  35.846.3 11.17+0.91 10.42+0.56 B 1 EHEC B B 0T
T e P e N 6 7K i 2 EAMKAR 1 St AR 1 (R
] 3 188991 31.146.2  14.4+4.53 11.27+2.4 .
Hardwood Leaves Sl 7 LN > 8894910 6 4.3 7243 HAWTE)
) I W 1%
AR Mixed i 14 FiRg SW 58 2289+435  33.7+2.6  10.94x1.44 9.99+0.96 2K 2 ik 1 kD 1AL R

b1 SEhRR 1A 1 A

AR DU T 2008—2013 AE[AI AT, BARTERE DT SEFE I P BEALZ AL 5 1 Tmx Im (Y P8 5 Wi 2
i MUEMGE 2 7 2R A AR AR BURAR TN D i AR BRI P51 . T8 S22 i U 7 UL AR 2% 90 > (6 T AR MR VR
x3 HUFEHIXS AR SR ) o WCEE SR N ANHEZR 544 , SR T2 e D00 4 i 0 B AT 190 L, AT R AE 11 B 1 3R 50em 2245
HREARAN T30 U8 o A S 20, ASWE SR PR R F I E g 1 H . SCRZHL IR AR 12 H =RAE 4 A
KRB, AEFREGRIEAT, BRI YIS T4 S—11 Hiff7, APPSR h iR wm s ok 5oy
AL (AL R RN BT ) BB R SO (LS ) A 3 28, T 65 C Mt T = AE S AR, A ROLARARAE
%4 H g i,

WF5E it B K S R Rk BRI L LU A= 25 G W 37 h 224 19 Campbell Scientific CR23X %445
KA L% (Campbell Scientific, Inc.,Utah, USA) (K1),
1.3 Bt

KRR 22081 (One-way ANOVA ) Fllfig /N i 38 22 5535 (LSD) L8N [R) B 7% (8] 98 7% S AE PR ah 4 22
5t 5 R HZEME I H (Linear Regression ) 2 25 i 16 52 Wi I 7 12t 4F PR s A5 B9 48 A, 180G 8 P 9% 122 4 B 2l 25 1|13 7
T R BRI 2R 5 225087 (One-way ANOVA) Fldfie /N i 25 22 54k (LSD) 233 4B H - ¥ L A AU T Sk
M XHRAE AN s S, BE 5 T5 0 Hr R A Excel 2003 ( Microsoft Corporation, Redmond, WA ) fll
SPSS 20.0 (SPSS Inc., Chicago, IL, USA)5Eh,

2 ERESH

2.1 JAEBEFEIRIE
WK 2 iR, 6a Wi &5 53 B . A A 7% 08 V5 B Y90 (v/hm® ) KUOR S BR AR (4.60) > 2% AR AR
(4.21) > BERHIAR(4.03) > ZLFABK(3.95) > HHERR(3.89) > 5 HFAMK(3.85) , AH VAR A AS [R1 R % 1] A % i 1
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Fig.1 Monthly average air temperature and rainfall of Maoershan region from 2008 to 2013

Z R B (P<0.05)

T P AV B AR PR S A sl B &, A 5 B s /D B 2 B B, 2008 42010 4F 2012 4F
2013 AV BB R, 2009 AFFT 2011 ARJR Y MBI, BRI S AT PR ik sl BH W, (H R S B AT L T
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Fig.2 Inter-annual dynamics in total litter productions for various community types (n=15)

* AhP ] 22 5 I 3 ( P<0.05)

2.2 JHIEMH SRR

& 3 A, PS4 4 0 & B (v/hm?) KB (2.24—2.78) > K (0.77—1.10) > E a8 B M HAlb
(0.51—0.87) , i it S E R 60% DL b R Ve Y E B R, BU IR R AEBR S SRR E L UE
2010 4EHA T R R BRZETTBRARLASN At 5 FIEE OBCUA 7 i 7E 2010 4F i iefif ;2011 4F 5 AV e fe e
T, BT — R R 2013 AERFFE 45 0 ; i JVE AR PR 3h A SR VE S — 30 VR TR -RRR I S B
2008 4F- 2010 4F- 2012 4FH1 2013 49875 30K, 2009 4EF1 2011 498 V& 30/ ; BFE a8 B B HoAth 4 Y5 = 47 b
SIS RV L B ARIE I TR0 . S R(E S B 2011 47 AR 2012 4F B s 4, (H 2013 ARG TR, 48
TP HT 4 SRR | bR 2013 4EMFT 2009 4 ZFH &% B M HAD Z A0 AN RV 4 20 43 I 7% 2 25 57 1 35 (P<0.05)

JRIE Y4 ALy LB B AR B sh 255 PR VE B AR PR oh B A AL SR R (&1 4) , Horp R8T 5 LA 2008 4F
TR FH T, T 2011 4ETFZ 6a IFA] N A4 5 KM (14%—35%) J& , FFUR B A REAR s i T 5 H 46 A 2008 4E FF
TA— AL T FRRARAS 78 2011 4E B /IME (38%—65% ) ,BLAE 2012 4EF1 2013 4EMEAT [0 Th; SE58 f8 B M H:
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Fig.3 Inter-annual dynamics in different components for various community types (n=15)

AR FBER/RTE 0.05 KT 25 5 i 2

T 5 IR 2010 R4 T KRS, M 2008 4T 8834 A, 76 2011 4F 35 B i KA (21%—31% ) J5 TP IR B4R T
M BLE 2013 4F,
2.3 ESEFNDE

H LS BT AR S RN R 7 e DAL — i s R R ) PR i A =X 3l . 9—10 A 2B B9 Ja 75
IR I B BT VR R R AR Y 47%—62% , [N ) BT G R i 08 {1 HE B R [ 22 A R LR R B
5—7 A 6 FhEETE Ve SR ASET-22 5 B 8 H I IRiesk S BRAR 22 AR i B 20m B, T 9 A Bl
SR PRI VR )T TR B RS TR, B 2013 45 B R ORI AABR YR V5 LR 9 H IR R A B TR
B, 207 10 H IR m s TV B TR AR T 9 DMKV e[RRI 9 H FFGR , JFHE4E = 10 A | Bii/5 17
BT T, ANFBEERYE REAES H .9 AM10 A2 8% (P<0.05),
2.4 PAEWASENDS

WE 6 PR ARV S AR AT P e IR A XU i 2 it 2, AR A 8 A R 10 IR A % =0, BELAR RN .5
H AR R T A v B R e SRR, R RS s RS R 2 7 B /MEE TR 7E 8 H 23k 5
1 R PR 5 s 0 XTI JR 75 508 0.72—1.59 vhm? | (5 SAERL IV S 1) 15%—35% ; B J5 K27 B PR T R, 24
it 9 HMER TR ETE 10 H RS 24EN 2 IR T = TR, 2 2 IR % s W) i A I 7 4 0.65—
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Fig.4 Inter-annual proportion of different litter components for various community types
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Fig.5 Intra-annual dynamics in total litter productions for various community types

1.66 Vhm?® , (5§ A SR 13%—32% , ANRIFEEEAR A S A .8 A 10 25 8% (P<0.05)

SRR TE AR N SRR, IR VR AR N 2 g i 2 8, TRVE I (E O B0 9—10 H , 5TRVE B
ShE—8, 5—8 At A b 9% ,8—9 A IF IR SR LTt 7 9—10 HHE AP mld i, (HOR TR ¥
Vo IR T A LRSS TA) A 25 5 AR ST RO 2 AR 8 Y DR R SR AE 9 T 5 9% I P PRCRITBEE ] I bk -
TR IRTE 10 A DA P56 9 AHF4E 2 10 A, ARIBEEH %R AR 10 Ah 2R E
#(P<0.05) .

BAhaE 5 AR I B A ShAS S AR RN SRR A i B T2 Jo W] A R VR (R, {5 9 AT 10
FATHR 0R7% 1 B A T P B A S LA R Y i S AR SR 19%—43% ., AN IRIRETE BhE A
B R HABRE AR 10 A5 8% (P<0.05)
2.5 PRSI

VR TE B A PR oSS A IR BRI I B R T [0l A 34, #5311 5% i 8 7 S 47 B s 245 04 [l )3
FE(FR2) . BREERN IR Z A, AT X000 B R P T8 AR AE3 A [0 I3 43 ast B v i 1 A 32 21 5 25 7K T 1 B 1)
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Fig.6 Intra-annual production of different litter components for various community types

®2 FREE(Y)SERMEX) ZEHEEARE(n=36)

Table 2 Regression equation between inter-annual litter production and related indexes

JA i Litter Production J7H# Equation r P

875 S Total Y= -7.012-0.003X 0.90 <0.01
- Foilage Y=1.213+0.002X 0.87 0.01
I A E M HAb Organ of multiplication and other Y=0.142+0.001X 0.73 0.37

Koy AR PRl 25 S AR IR B AR R 2 18] [l A5G R 8 AN 3%, v B i v R ST A
e A ¥ AR P gh 2807 BRI S BOR B (P<0.05) o RN SIAREE T U8 S i IR v BHAF BT 90% |
87% W72 AL , e W T B2 D E 7% B AR PRl S R BN 1

M3 3 Al UL, R WA A v AR N B A 7 20 BTG 2R PRI BE (F ) B (F o) LRI (F o ) 552
Wi 3 v S | R R R AR A S A R P AR I B S (P<0.01) 5 TS A v f2t 4 1A sl 25 AL 52 B8 e i
(Fpp) BEFNE (P<0.01) , LEGRFA , BRRERT 0 A v 4R A s 2R i ma /R HI O 28

3.1 A EERRSZEN

ARG AN RVRE 5 () 8V b it R 45 2 430 9% B AR AR ] o) i) PR 22 5 B 2 ( P<0.05) , ik 2 5 HF 95 B A
YN G - Tang 6O BT & B, FEMAIR] F AR AR, ASTRITE S o (8 2 B AR ], B 9% [RD O S AR FH AR A 7=
I RA AL AT T ™7 A 22 5 SR RE VR A I fe sl A = AR S5, A, S [RI AR ol X A [] 7 S5 2514
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Ll R R 3R T 7 A 1) SN A 22 5, RS RV AR o R o 2 S W 35 A DL IR 22— 1171 ARSI iy © i
ARV LA B LT AN S [R] , T 1 A 18] ] i o 1% 2 e e 22 [ 19 0 3 2 5, DR L RR AR AR v
P2 AR D0 A Ve BEAR PR S0 S i — T 2 K

#3 FHEE REMEERNENAEEENNTLMNTESR

Table 3 ANOVA on effects of mean temperature, cumulative temperature and total rainfall on intra—annual production

P+ Litter Production F o Fep Frg

YA 5 Total 19.12** 1039 38.29"*
1 Woody tissue 1.37 1.85 .55 "
M Foliage 56.84** 15.12** 55.21**
BEEES T B HAlL Reproductive tissue and other 12.66 ** 15.62** 5.35""

# % P<0.0; % P<0.05; n=42; Fy FEREVER; Fo BUBMER; Fop SRR R AE A

A KAFRETE 7% S AR PR 3D 2, ARBEFEh 6 Fh BRI V& 10 48 04 7% Gl it IR PR i o a1 38 5 e 32 3%
SFUHRFSR A RAHIL A5 A Bray 51 GEiT AR TR AT AR A T B R 3.1—4.9 vhm® ZERE, 5 HAD SR AR
MR & SR AR LG, AR ST AR PR 9 BRI /N T R L M R AR (8.7 v/hm® ) FIPE XU 4N #4AHF ZE R AR (10.2—12.9
vhm?) 58 R AR (3.8 vhm®) FHIET™ 53X F2 B A2 25 S 0, A [l S ] K OR B & A 28
b, HETT R AR Y5 B 5 Rl — A AN () i DXORE [R)FE J8 V  A EL ARG R R DA PR 5 B
(3.95 t/hm®) WHEARIETE S (3.89 t/hm® ) FIFE FHAA PRI ¥4 S (3.85 v/hm® ) B R F UK AR MK 52
BEEREE SRR A K Acetiolaza %5 B 5T 245 L 32 W S K B 15 R V5 L R 0 R AR OG AR AT 6 Fh ok
PREET ST AR BE R T 1417 B/hm® | SBT3 95 B B FERE 3 (380 #R/hm® ), DAL IR ¥ e 785
7 Sl B AR BR S A TR - AR S i gl , v AR B SRR A R R P AR i DR AN 2 Bl 1 AN IR O, 6 2%
H IR B A BT IR T BRMRAEZS R G AR AR BRI AT R IR I R R < T B
7 28 BR sl b T WS AR A 56 ARG T B B MR 95 RIS 7 59 A LU, b T4 bk ) i bk it
VEB B, A2 7= ) A A BRI AR T A 18] 2 VRSN AR R B R IUE X, AV B s A Dk
hiaE BI R T AN RE R m R RIIZARR G T EARE R AR R

ARV 7 25 21 53 U 9 B AR PR S A5 7 T, 6 MRV 27 A& it o5 R S 1Y 60% L) | B g E
R H A o P P i L e s o 30K PRR I 2 A AR A 3 s b R RTS8 B B BIAETE BT T AR AN A 1
Sreb B AR AN B B A At T A A RN BFST AP 6 Rl TS A A E AR A
ttfﬁﬂ%ﬂ%ﬁ?ﬁ%,*ﬁﬁ%%thﬁﬂﬂ%}ﬁ?ﬁ%,%)ﬁﬁﬂ% 5 Lawrence ' & Thuille %uﬂﬁﬁéﬁﬁﬁfuo =
SR B R A SR AT G AR ) R 24 T 55 4 SR, SRR 204G T 5w A7 o, SR A BB R A
P, R I R s i T A B AR BRI IR B VR M 0 L IR, S A O TR 52 SR LA AR [
T LR B B IR R B T AR DT AR S 1A R A 1 ) A B A A3 L B A
-3 7 400 LU A9 D) B 28 Ak T AR 2 Hy TR () 1 TR i RIS PR 8 Bt 2 385 o, b R AT B R DRk P R4
PRI i T 1 R R AR R L B (i ) B A A TR A L i R R R A

B2 E SO BT RO RR DR R R R BRI b i K235 3R 00 DU 2 e U 7 SR AR PR S Y R R
Meentemeyer %> 7K 43 SR BEVE R g PR, 7 T 4 BRRUBE (6 8 V% AR AL Ak 5 4 BR AR AR V5 17 00 5 5K
BT AT FE TR B AR A IX B 15 K 40 A% 0 ) st ot U 9 e e A R, (RIS P BR A R T I LAST, R
T 5 R M A ] s B ) B PR R 3P I A A ek R b A A T AR B 25 K X B R AR
SRR L2 Ah AR ARXT 6 SRR AR V5 5 0 A S0 VR B AR PR A A Y B K R b B
SRR T URE S I AR PR ] 90% (87 % I ZE AL A SR S IR X Y A AR SR ] FE DI
AIRITSE R, i 7% t AR PR sl 25 5 R EE =22 [R] BAT v BEAH OGP | ik 22 540 5 ARbRHE DX AR A ¢, 32 = REE 1)
IR K e, S T X A5 B s, 5 At DR L H RS & AR BRI, PRI 32 DX 7% o
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EPRENAS E S Z IR, 5K RA KT (HARBFFTIEIT ) 2008—2013 4R (8], SR I 3 °F- 2% 45 4R 7]
PR L — 20, BRI UM 2008 411 388.6 mm JFUAFFEL TR & 2013 4F 11 885 mm (& 1) , B4 IEE 128% .,
SRR 45 B HAb L AT BFSE BT AT Y 6a Bt 8] P32 3 X AL T AR R T SRR S . B AR il s X 55 R 7K A
Fb , 3 X6 YA 7 s AR ) TG, (EL7E T XU KRS 3 S MR R AR 5 v R 9 R AT B sh A5 1 e 2 b
WHZ IR, 570 A A AN
32 FEEFENSISEL

P& B AR N S A R WA S 2, SR R Y IR 4 I — 30, 5 A AR 1 RIVE i, X
BT B A v e SR AF 12 7 3 4R 5 ] Z I . R B R I X AR AR A AR IR B | — 4
TR AR LU G, TR E MR IE X, 18 2 4k Se FfE 5 e BRI T & R SR &
(A FRAE PR A G B A AR B4, DR P A T — R AV /N 6™ 55 5 JR 9% B R 218 T [, KR i) P AR A
W20 A BT BR A T2 M 1 iR, AR G 110 30 28 300 G B A4 A AR ] — (]38 o, DR ) 9% e e e 3 5 9—10
HIR B AAEA 2 PRI IG5 BT X AR A AR AU 45 [ B, FF AR AE A7 0 08l 3BT E , BE R A A A=
Wit K, AR ZE S VR P U= A LR JA 74, DR I U 95 8 B AE T 3 P — R B (2, T LA A [
By R XA R SR AR SIS R AE TR Y

T5 2253 W4t R W R | A T ST M 3 B o R 9 AT N Bh S LA R (P<0.05 ) |, {H AN FA T 12 X6
PAYE AT N B AS— EARAE W, VR A A R B R AR, T DA I MR AT N S K R A
KAV AR M AE S RGAEY KT R Yy = A4 ARk R S i AT N Zh A A
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W RKE RSN ERHNE, FHIEEC HI90 £, 50K B MR T DRI AR R oA, BRI X}
PR AT P S AS R 1 e Sk 28 (L RRUTRL RS- 247308 13 6 U8 & 6 i 41 P9 sh S B EL A AR XS i s e /R H
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XFR I ] GBS 22 A IR F VR = A 0 JRAR KRR R B TR A Bt AT B R AR N sh B 5
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