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Abstract: In order to explore the diversity and its spatial variability of ground beetles in broad-leaved Korean pine forests in
Northeast China, this study investigated the ground-dwelling carrion beetle communities within 36 hm® by 900 pitfall traps in
four large forest dynamic monitoring plots of broad-leaved Korean pine forests (i.e., Shengshan, Fenglin, Liangshui and
Changbaishan) in Northeast China. Based on the indices of species number, individual number and total body length, the
diversity and its spatial variability of the carrion beetle communities were analyzed. The results showed that; (1) There
were twelve species of carrion beetles in the regional species pool of broad-leaved Korean pine forests in Northeast China,
with a density of 0.018 individuals/m” and an average body length of 0.32 mm/m’. Nicrophorus tenuipes was the widespread
species in the broad-leaved Korean pine forests in Northeast China which existed in all plots with a relatively large
individual number. Five species, that is Nicrophorus concolor, Silpha obscura, Calosilpha brunnicollis, Oiceoptoma
thoracicum and Dendroxena sexcarinata, had obvious habitat preference and only existed in a single local species pool. (2)
The indices of species number, individual number and total body length were significantly different among Shengshan,
Fenglin, Liangshui and Changbaishan broad-leaved Korean pine forest plots, indicating that the relatively warm local
species pool (Liangshui and Changbaishan) could maintain higher species diversity, while the coldest local species pool
( Shengshan) only maintained low species diversity. (3) There were significantly spatial autocorrelations of species number,
individual number and total body length of the carrion beetle communities in both Shengshan and Fenglin plots with
relatively higher latitudes. However, the indices above mentioned did not showed significantly spatial autocorrelations in the
Liangshui and Changbaishan plots with relatively lower latitudes. (4) Carrion beetle communities showed significantly
spatial variabilities. The spatial variability of carrion beetle community in the Changbaishan plot with the lowest latitude and
highest altitude was significantly different from other plots. These spatial variabilities of carrion beetle communities were
mainly regulated by deterministic and/or non-deterministic processes based on the results of semivariogram parameters, but
the relative roles of the deterministic and non-deterministic processes were different in the four plots. The results of this
study showed that the diversity and spatial variability of ground-dwelling carrion beetle communities were different at
different latitudes in the broad-leaved Korean pine forests in Northeast China. This study provided theoretical basis and data
support for the maintenance and protection of soil fauna diversity in the zonal climax vegetation, that is broad-leaved Korean

pine forests.
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Table 1 Basic information of the study area
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F110.76% ; 78 175, 113,60, 634K A 5 8L, Raunkiaer 45 4 D C BB % ; B ALK A 18611.3332,3075.3162
mm, 391 5 B SR 11962.02%.,11.10%, 10.25%F1110.54 %, 76K 11 LLEEHD , HEAd 03 8 WA G YAk 3 20
24 TR AEZEN ZLBEAEZEH LI AE3EH eS8l Al 300 R 842,777,637 H, o Bl AR it 1935.4 1%,
32.67%F126.79% ;F 110,89 132 4>KAf &5 Hi I, Raunkiaer 451~ C B .C 2% ; BA K Jy 14314 1165511785
mm , (5 BV EAAK 1Y 40.00%,29.30%F129.63% (£ 2) .

L 1 AT L FEAR K A P LR H ) 3R R A P P g B A A 0 2 S L v i LA b P g e
AT HAL 3 AL (P<0.05) s KM AP B B 2, 3 = T ERE ML (P<0.05) . K LA HLZE
HRY MARUR Z U2 T UK AU LI L (P<0.05) 5 i LLRE A AR R d5c /b (370 T HA 3 A 5 10K
FEHAREA A 22 T REFERL . AR K B L 3 AN FERBAY ZE B BR K 8 38 KT R LR b ( P<0.05)
HIX 3 A SR K ER AR E .,
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g
Q
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1 BRI FMORKFIR B WL FEM R 2E R T E  NMEEMSEK
Fig.1 Individual number, species number and total body length (mm) of carrion beetle communities in Shengshan, Fenglin, Liangshui
and Changbaishan broad-leaved Korean pine forest plots
SS: JH: 1 fiE] L AP 5 P« AR P LA M 5 LS < UK i LA BRAE H 5 CBS : A LU R P ZEAA KRR M s o b (o d 3R AN TR A M [1] ) 36
IR A R RAR A TE W 22 5 (P<0.05)

Yy e B2 iR WY, BT A Rt v W b B i B B A SRAE s B RS TG n | wh 28588 T 7 22, B R AR 1Y
e AT LS RAE b 28 F A b AR L, UARA A 93 7 S8 T il £ 4 D FEHBZE IR R 20 (18 2)

212 REEYR 2N

Shannon-Wiener Z2FEPEFEEUAT Pielou Y5 51 P 48 B A BB I R B0 . K L > UK > FEARS R, Simpson
DB SRR RN A I <K <FEAR<E L, ZR BT 1 LR b PR AS ] 40 b 8 A8 A B 38 5, ek LR
ML B I e S . Margalef F= 5 BEFE BRI « UK S LIS FARS R, £ FE L 22 ] 2 A48 4
SRR B A S, R LA N ZE R YRR B MAECRE R (B ORI i LR sy Ao
AR E (B R (£ 3)

Jaccard FEVEAIPEFE R U], BrOKAEHE 54 P LLRE S vh SR AR B ; MR 1L AR M 5 =R bR KA St 14 S A
ARARL ; FEAREE D 5 0K A LRI LS5 LR b 34 Sy v S ARBL s AR SR R 4 A il 2 ] A AR R A
(% 4).

2.1.3 ZEWZREME SRR BOAE e

TEME L UK F AR, 28 A MARECR: DLW B SR K AR DG P 1k 3] 2 MK

TEFMAEH , ZE MR LY R 5 R A DGR B 8 2 A TR S A AR P R 8
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Fig.2 Species rarefaction curves of carrion beetle communities in Shengshan, Fenglin, Liangshui and Changbaishan broad-leaved Korean
pine forest plots

& R BH S04 2R 959% 1Y LA IX [

F3 B ERFEAK S WLEM IR RS REE YR SIS
Table 3 Biodiversity indices of carrion beetle communities in Shengshan, Fenglin, Liangshui and Changbaishan broad-leaved Korean pine

forest plots

ZFEMEFE S Diversity index JiEIN ESIN K KAl
Shannon-Wiener 354 Shannon-Wiener index( H') 0.04 0.44 1.03 1.15
Pielou’s ¥J5] BEFE 4 Pielou’s evenness index(J) 0.06 0.24 0.47 0.59
Simpson F§%X Simpson index( C) 0.98 0.71 0.38 0.30
Margalef $§%% Margalef index(D) 0.16 0.65 1.07 0.77

F4 B FERORAKK B WL AR EE R BT Jaccard B NS REL
Table 4 Jaccard similarity indices of carrion beetle communities in Shengshan, Fenglin, Liangshui and Changbaishan broad-leaved Korean

pine forest plots

FHb Plot L Fhk K
Fohk 0.14
HUK 0.22 0.25
NEN 0.28 0.44 0.60

2.1.4  E/RSHHT

PCA W& 3R 55— 0 3R — i JL MR T 28.3% MY IR R A8 &5 B, Bk 1L AR UK R
AR b ZE F VR 7E PC1—PC2 M543 B AR FL e/, Ui 4 A b 28 FE R 7 20 SR R A X A
(Kl4),
2.2 HbFRFEH A3 ()R Sk
2.2.1  ZS[E) HAHENE

FE U LR b, ZE B8 SRR R BR R AE 240 m (923 8] RUBE A7 7E 8 35 15 A9 2 (8] [ A DG ; D b Bl
TE 20 m (1973 (0] RUEE A7 0 35 1 1 23 (] FUAE DG 76 F MRt ZEHURE IS 09 A8 Rl B0 LS AR K e
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Fig.3 Correlation between the species number, individual number, individual number of dominant species and total body length (mm) of

carrion beetle communities in Shengshan, Fenglin, Liangshui and Changbaishan broad-leaved Korean pine forest plots

20 m 1280 m Y23 ] RUEE AR 25 1E 23 1] |3 AH DG M s AN AR B FLEVA K FE 120 m 200 m %5 [A] RUEE
340k 2 R S [A] [ AHDCHE , 7E 260 m 23 ) RUEE 35728 i 25 0F i 25 T A OGP s AP 2 7E 60 m (120 m %3 [A]
RUEE 40500 0 25 B S IE A2 18] [ M OG . e UK A (LR b, 28 B 8 18 S IR 8k Rl B0 AL AR K
PR ) 2s [A) HAHOCHE (R 5) o

222 PJERE

B RE b ZE TS AR R AR K A B A0S B LA BROIR AR R T Stein FC S BULARR ) | HAR AR
FEMVETE AU LA 8 S AU BB 5 A ) s W Ah S A R R DL 5 B A BROIR AR A Stein [R S EIAR
RIS AL (R 6) .

B T KA B Ll FEARORIH 1 LR B R RS SRR B A (A R BB AR X A, DI AR AR T AN AR
AR BN (/NT 20 m) b 07 B) AR SRR K 25 18] A8 S5 A9 TR R, B OO T RV AR DG
FE NI S AR BORE T KN, B 2% SRS /N T 20 m 25 (6] Y0 ] 1 28 FBEVE R TR 9 . 45 R R 850 G B
SAE AR/ UL TN (/T 20 m) b B2 8] 28 S5 56 26 Y R gl e 2 ) 28 53 A0 SR AR 1R (3R 6)

FEFTA R, SRR B 5 BB =, O MRS YR BRI B S (I, SRR b ZE VR A
F A 23 ) A8 S R B o, A B 9 2 B) A S R B A/ . A AR I 5 (B A X LR B, R RE VR ISR S5 = Ay
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B 4 BEW L EWRFAKRFKEWLEORRERZERBEE TS S ITE
Fig.4  Principal component analysis ( PCA) diagram of the carrion beetle communities in Shengshan, Fenglin, Liangshui and

Changbaishan broad-leaved Korean pine forest plots

T ) 2 [ A2 S R A R A P L > AR S TR > ik L 5 G A Y 225 ) 28 S R B SR B T Ll > bR ik L
SHUK o R IRIEARE B FE R v I PR B A B AL A A 2 B A8 S AR o T IR LLRIR UK (R 6)

x5 B FERORKTK B WL E M AR 3E B BEE A Moran's 1 158
Table 5 Moran’s I indices of carrion beetle communities in Shengshan, Fenglin, Liangshui and Changbaishan broad-leaved Korean pine

forest plots

o / T B wk Kaw
Segmentation disance MK WA BEK/ AME R BKKRS A WR BIEKRS MR BR BKR/
gt B mm R RR me B R nm B BR om
20 0.001  0.100*  0.001 0.161*" 0.145*" 0.167** 0.072 0.033 0.071  -0.028 0.010 -0.031
40 -0.021 0.020 -0.021 0.019 -0.041 0.022 0.001 -0.027 -0.004 -0.032 -0.044 -0.029
60 -0.014 -0.013 -0.014 -0.002 -0.073* 0.001 -0.020 -0.024 -0.019 0.003 -0.002 0.005
80 0.004 0.029 0.004 0.028 0.004 0.027 -0.020 -0.032 -0.018 0.004 0.042 0.005
100 -0.026 -0.019 -0.026 -0.009 -0.005 -0.009 0.020 -0.008 0.021  -0.019 0.008 -0.019
120 -0.005 0.022 -0.005 -0.057* 0.015 -0.058" -0.024 0.018 -0.025 0.026 -0.023 0.026
140 0.019 0.012 0.019 -0.024 -0.022 -0.027 -0.015 0.028 -0.015 -0.018 0.013 -0.019
160 0.010 -0.008 0.010 -0.030 0.005 -0.031 -0.016 -0.019 -0.015 -0.024 0.011 -0.024
180 -0.014 -0.015 -0.014 -0.023 0.001 -0.022 -0.013 0.002 -0.011 -0.003  0.002 -0.003
200 0.001 -0.028 0.001 -0.058" 0.002* -0.058" 0.007 0.002 0.010 -0.007 -0.028 -0.008
220 -0.022 -0.008 -0.022 -0.007 -0.046 -0.010 0.003 -0.006 0.004 0.029  0.000 0.028
240 0.039 * -0.024 0.039" 0.034 -0.003 0.032 -0.011 -0.028 -0.011 -0.023 0.015 -0.024
260 -0.012 -0.003 -0.012 0.064*" 0.012 0.067** 0.011 -0.016 0.009 -0.001 -0.013 0.000
280 -0.031 -0.042 -0.031 0.053" 0.069*" 0.056* -0.023 -0.012 -0.024 0.015 -0.003 0.016
300 0.009 0.034 0.009 0.025 -0.007 0.024 0.006 0.004 0.003 0.023  0.034 0.023

* R 0.05 KT LEE; « « FIR 0.01 KF L EF
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Fo6 B FEHR FAMKALAHIRREMZEREELTRABSH
Table 6 Semivariogram parameters of carrion beetle communities in Shengshan, Fenglin, Liangshui and Changbaishan broad-leaved Korean

pine forest plots

Pt HAH A BRI

R Y Nugget Structural Residual sum it t,t
Plot Model vaviance variance sill Range of squares Proportion
c, (€,4C) (4y) (RSS) (C/Cy+C)
JE L AR BRORA AL 0.00 0.57 21 0.000715 1.00
YR Stein [RSHILAIHY 0.07 0.07 55 0.000096 0.00
FSYENS BORA AL 2.30 2.70 34 0.003373 0.15
FHk A ARHCE BRARAR R 0.10 1.80 33 0.003920 0.94
YR BRA A 0.04 0.24 34 0.000177 0.83
JSYEN'S BRRA A 2.10 6.20 39 0.062310 0.66
K A Stein [RSHILAAY 0.00 0.93 13 0.006373 1.00
YR [ 0.00 0.22 14 0.000265 1.00
JERLNN Stein [RSHLAHY 0.00 2.60 14 0.088649 1.00
K A ARHCE Stein [RSHfLAHY 2.00 3.20 644 0.163694 0.38
YR Stein [RSHLAIHY 0.42 0.66 680 0.010557 0.36
JSYENS Stein [CSEILARA! 6.00 8.00 587 1.417375 0.25

PR L BE R, 28 H RV AN AR 1 S5 48 FE R T 75% , 150 BH L2 [a) A G PR AR 5k, HE s () A8 5 32 28 ply e 12
T RRYCE s YRR AL SRR IS5 H FL /N T 25% , F B 23 T AR DG PR30 55, 33X R /1> 48 50000 225 ) A8 S 32 2y B
HUERZR SR, ZEFAREH, AR PR gl LB AR i 41 e 43 e, (B A0 A A S0 1 23 il A
DR B dd TR LS [ AR S B P R R TEUKRE b ZEH BV AN AR R R | SR K 45 L
BIRTF 75% , i BT IR A8 E 25 [l AH DG PR AR 5, HH: 25 1] AR ﬁi%mﬁﬁm@ﬁﬁﬂimo T{tlélﬂﬂiﬂﬁ ZEH
RO MR R RIRK 254 FUAE 25%—T5% YW Y, 8 B i 48 250 2 [l AH D6 Ak 1 rh 250K F
s (1] 28 S F i iﬁ%ﬁnb’ﬁm Vi # At Rl e (% 6) o
223 ZEHAESMH

P LR b 28 B2 A AR BIC FL AR K 35 B B SR AR BB, — 38 1 23 [ A8 S ik A AR R AR s
FhECRAEAE LA T 7 Af O B AR SRR BE Y FE FARRE 1, 28 HRE V% 0 R0 R s LS R
KB 2 /N R AR B A ABS R TS 1423 (8] 228 S Mk B AR R B AR |, P b i i i) 2 (i) 2R 4 B B
AT FEWOKEED MR PR BCE AL AR KA R 2 /NSRS BB AL AR 1y 23 (] 22 5
PEARARARL, Wit (23 () RAE BE VA &2 2% . K FILAEHE, 20 m—300 m (9725 (B RUEE bR & 3 3E H #E VR
W4 ) SR AL B, 28 H R IR (0 MABRE IR RS AR A B 5 (81 5)

3 it

3.1 ZRACEE LI R FE I Z R PRI

ARSZEE L 14 KAGEFAMAARE ], Ui T 7—8 H ZR LA LA AR X S ) JE (regional species pool ) £
R 12 NP R 0.018 H/m?  HEE A K A 0.32 mm/m®, HETZEFR E AR UL IX M0 3R 29 1)
RO L SEAR UK R X 4 A R LD BRI P, R b o R AR b M X ZE AR Y 41.38% , HL
A BRI Z R

ABEFEFRI, AL T7 AEZE PR E AL R 2L AR N B A 0 e LS 18 AR ERY 1998 km 1Y) KL
D5 XA 43 A HAE PR UK A A L MBS R 38 600 R T J2 45 R ) A 22 (local species pool ) N
HH S A S | T 5 R e e 1) LR R e D O B 3 iR, DL R S5 SR Ui L AR 3R AR AT
DAGH A TEAR IR 2235 5.6°C (-2—3.6°C) IYHLIX (3£ 1) fBAE 7—8 H A3 H I E4F4E i i F-0.5°C (k) L
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B 5 Bl FERRKIRKRBLEMIRRERZEREFZNTHYE MY EMNSERKNREERZEHER
Fig.5 Kriging interpolation diagrams of carrion beetle communities in Shengshan, Fenglin, Liangshui and Changbaishan broad-leaved
Korean pine forest plots
SS_Num : JPE LIBEHOFE PP AR BE  FL_Num ; SRR ZE ARSI ; LS_ Num : UK AEHBZE P ARSI CBS_Num . 1< 11 ILEE #LZE I AN A8
it 5 SS_Spe : W LLIFE 1 ZE H R i ; FL_Spe : FbRAE 1 28 H R0 B ; LS_Spe : UK FE 1 ZE H R i ; CBS_Spe - 4% 11 LU A 11 28 HY ) R i
SS_Length ; ik LLFEHLZE H A K ; FL_Length ; FEAKKEHLZE 24K, LS_Length ; BROKAEHBZEH 844K ; CBS_Length ; 1 [ LR HLZE R S fAk K

T Y DI, A 4R R~ 2°C B IR LT TR B9 49°407 N, A3 AT REH 3w H b LA A 6 FL, 400 1R 38 T g 2 52 e L o)
A E R 2 7202 A RS 2 IR E AR AL = R S M XA RE T A HARYY R Y A
G, TEF LR A3 78 AR IR I 2ERRR ) bR o i ik 20 RR L L IR A A R AR L i £r
PANTAHARN P ABIFSEHE— 2 R AL 5 A6 FE B AT LA 43 A1 76 B R VT8 R P £TAR MR 8 L350 301X 336 B A (S %
FEV ZE T AR R R A AR e B 5 IO > o 2 DX R A B4 T R A KA T 2 A R AaE e,
2 b AU ARZE X 200 B A SR T A AR SR IS N BE 7, W5k IR LAE S BRI AS R (6 H JE ) A%k
RIS e WA AR R YA BRI S (11 B ) | HAS KR T in -k 5 2 DL
Ptk B AL A6 3R R AR TR AR AU RR v ZDRARIN 02 A, — O T AS 26 T OO R B A A S
JO7 Y0 P A5 g T ORI RE PR I S PR RN 2 E AR TR B3 N BE MRS RE ) o 244K KR TIREE ZAh  HE Bk
CHRPAL B MRS AT RO BEAR) MY QR4 B B Bl 45 )  ARbRAE HR > 45 X Rt vl Al o L
I3 ARSI R LT A B T 2R AW,

HZEH Silpha obscura KEATHZEH IR M4 ZE A7 E 0 ZE HH Y 4040 Y LA 3 B 8 A0 DX a5 a4, AN 4y
AFELLA RS R E N HEMI MDY | 58 B3R AT R R B v RE R A M A B R, BFEH R H A
AL B UM KSR PR R I K oA 5 R 22— e A B i oAt RIS U B B SR
Xt AR A i I £TAMARAT — 5 R SR8, A0 A1 BT BRI I -1 o Silpha obscura 76 3% B ZRARS A LR 2
WA IS A B rp A HRIE L AR A FE R RN Silpha obscura RN LR 2 FL ( Mordovia ) F) 2 FiAE 55 N =F & B =
B 25407 ) af O 7E B B AL R ZIAMAR P, X 5 FhZE A 40 A1 32 B0 20 R 7 A BR il sl BHLAS 2448, B
RTIBIEGEIREXT 2019 4F 7—8 H B 7% 1 8 A 45 S, X DL UL WI AT AR 5 i 28 B2 75 S AN (] DX Y 28 B3 e A A
(habitat specialists) YT AR N ELA B A B O G 1 M 2R TR R A BT A A R g i 1 Y 3
DX IR AR P AT it — 20 i A Ao
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3.2 NIRRT LD AR N SR 2R TP 22

JELL FEAR UK RIS X 4 AN Rl Fh e, 28 F R AN IRBie: | SAHRK R i SR 405 18 14 ) 4 L
AR, HEARTE Ok, 76 i 403 B b X R FH A b i AR LS AR A8 B EAR X 5 AR TTAER 65 82 et DX DU AH
XFRE o 4 AN SRt A A PN ZE T A e RSB A R 25 S X B 4 A SRy S e 2 1 2 R T ) A
AR EARR BAFAEROR A 22 5 . 3 b, A ORI 7 205 J32 s vy A Pk L J 0 e 2 1 R B R AL, 7 445
AR LR S A R B e (e T HL PR LD BRI 3 LR 2 AR AL A 22 o] B A
B S AR S | X S B IMARBCRE R AT R A DX 23 A i S AR — B0, Z2 R 48 Bl 2 It 28U 0 A
FRIE, X 5 HEHH E R R0 A AL Z AL, anfa 5 RN E T B S B2 R & B T s 4 X
BER , CRATRAT IR SR, i — AL A T I 14 SR S B (K K L) SRR TR R SRR R £
FEPE T V8 1Y SRy s o 126 (kL) R RB R B ) 28 HT b 2 61

2 ZE T 2RI AE 2R AL A I 2D RS [R]85 A b 1) 0 A1 ML, 5 F R L R LD PR e AR P v 22 R K
FEERS A EEAR - 5 EY MM T EEERS X (MHR) &8 Tad Rl X (F
)T BRI T RE AR B IR e e K TE AL BB AR BRI A R 2% i e 4 B b X
TeARBETE AL B SR B — ) ARBIFSE b R SR B B T R G, i — L U IR | K S A
PR 7~ 7] BB AR L R i ZE AN AR ZE Y AR AS [ 445 B 23 A1 B B S5 i PR 7, ASBIFFE AR R U R i ZLAM BRI M R 2R
ZAEVE S E IR ZREPE Y 26 B O3 A ks Ry AT — i BORHARURRAE | 285 190 DX 00 A s Jmy T BB A2 B AR ALV TEAIL 1
(TS E— 2L I M —H R AR SRR T RE LA B R Y e b R AR ) RS R
FNLESRFAIL , N 322 T 2R AL R 2D R A Wy ARV R P IR SR i — N BB N A

I AR b ] I 20 A b 3 2 AR SR 5 28 B, 7 Ik L K R = A I 2 R bR 43 ) e BREE R 1T
QLTI SUOIASY Rl FLA RS 10 8 R AR S AR AR ] (H Bl O T AR B AR DCRIF ST, BRI T
ZEHE WM IR A3 A RRAE ) 23 HT 1 28 FH A P 0D ] ) (A AR L R BT MAKE DX B30 i £ TR Y R
PEZR AT LG R OE T R ZE 20 1 1 DX SR R I X AR R 40 /0 | b RAb A7 U AR S R 8 22 W)
VIME NS5 AR, FEERROCRE P 3, DA ] g 78 21 B e v 7R 258 2100 ke AU 7 AR A, 3R 2647 Uiy
Wy Fh ZREVENT S5 BE 6 1 PO 14 A% J5) (hump-shaped distribution ) , X 38 R RUBE 72 A A 46 B nl fig 2 252
Wi ) X TFARK A AT RN Prerostichus niger WS 3 Bl 25 25 BE A 38 i AR, TR AR LR
2T AR P 398 28 TP R HC o b e 5 IR gl W i 0 T b B O I 5 B S AN A 3 Ty TR PO I 5 0 4 7o Tl e AR pAOR A e
A SN R T o g G E
3.3 ZRACREM ZIRA MR R FE PRV 2 () A8 S

225 1] [ AR MR BR Ay B2 55— e T TR A 2SS DGR A A TIE B 2R IS A K IR A VR -
AR R LOAAAR AR I S 1 2s [] ARG, ASEIFIE i — A A 255 ) R DG M RS IR 1 — A~
BERHIE . TEZR BEERURIY K AN LR b, 28 FHORF 7 1S R8s A e A AR 4R Hh B e 35 i == R
AHOCPE  TIT7E 24 B8 o P FE L R = AR | 3497 22125 ) RUBE 52 00 10 385 ) 25 R AR G PE . BRAR 4 A FERbY O
22 PR S U UL G A R B ACRH [] , B 1 LR =R AR PN 38 TR O AR K | W b 8 AR S AR 1 2 () 78 S
FERE S T L ATRUK , His A R 25 R WA R L EARAIUK AR HZE T RET A AR W Rh B AR AR
K BUR 2 B IR B M H LA AR A S 0 A SR A B, 2 B2 AR AR A 11 L ] e £ TR MR b Vi 4
S e, AR v AR AR RN e VA () S 2 AR AR AT B 380 1 IR M 5 LAl 3 A b A 1Y S A ) ) 5 ]
Gk o

H RITAIFIE 3= 2L AR B RS R B0 W8 b, 78 24 OB T 1 32 28 1 eV 19 2 128 S MR AR AE L ) AR
WS 38 R I8 00 SR RAE D — AR AR T8 8, KI5 A ARBCE MR ECR A L, BV A e 4 (8 R
FE A EY R, X — 5 T OC T S A AR DG AT 53 7 13 S R 4 1 e/ RE 7 TEIRRL, 10 7853 7% S /N T 20
m 23 [AYE N AR S AR 5 0 — 0 T, LU T 3R FP RV A 110 2 () 78 S A B T R B R K S5 A g i A
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PRBCR RS A B T SR o7 26 38 H A% 25 6] 48 S PR A S A RHAIE

SR LTSS SRR TR 25 B fo e B0 JEE LA M, 28 PP MRS 10 2 A e T B8 ph i M R DR E 1
W bR R 9 25 ) AR S 32 o B LA AR 5 1S £ 245 P52 Jo v () I R = AR, 8 PR REE A R 4
ol 2 R AR A 2 1] A Sy G P e TR DR 5 P B e e B9 I 1 LR, R R RV AR WA B
FIEACK 1423 1AL S b 1 s PE ANV S R Rl phe . TR N AN OGHIE S SR T, 3 P IR o 2 ) A e P o
it PE AN B P AL R PR A S5 SO R LI RA b i 2 S T B o 1 2 TR A S TR 32 A e L
ol A A e AR A S O R e e ] B G o B Y 4 ] A S 5 I AN T 8 R A S
SEMER R RE LA W 7 ARSI IS S b R X A R O R LA R b 22 5 e A
B A e e A 2 R AR X A e AR AR 4 DX I R A T, A 43 P s v ) DXt s Pt e VR T RT RE S W
TR SR T AR R A ) R AR T AR A S R Y A OGBS T TR SR AR

e UL B, AOETE DGR R TR UCRIEYZE IR % 18 31 - HESh W) 24 1k B HL 2 () A8 S vk FL i [R] 3 25
T R 22 YR B M AR FIER AR ST, LB 7 AR AU Rl i 2R bRt 26 58 Y 20 R B HL s ) A S P 1 3 35
FHAIE

4 Zit

ARSI A T IR E AR A RE LD AR IR 23 A IX b 3R ZE RV 22 R B s ) A8 S bk 25 SRR B (1) T—
8 H AL s W LA AR X S R R AL S 2R 12 SR, %8 0.018 H/m?, H B A K 5 0.32 mm/m?, b
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