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FEE A IR E 0 A ZE AT 2 BFA ( Pinus yunnanensis) BRits CO, BERLAYRE M, ARBF5T T 2018 4F 3 H & 2020 4F 2 A, b Fi A
TR NN 2 BRIZH (DIRT) |, B BRI (CK) BUBEASTE ) (DL) (EBRAGTE Y (NL) (ZERADLZFI A JZ(0/A-Less) (ZERIR A
(NR) F0TCHi A (NI) 6 AR BIK -, 5% Li-6400 (4RO S VE AT &S TRIME® -PICO 64/32 3815 27K 43 72 AU [m] ik
FEFEHL A A (W COL B (R,) - HERE A - HOK Y (15em) #-47 TIE . SRR . (1) AFEABEFEHL CO, i S35 280 H B 8 1
A2k, 7 & 8 A, 1 & 4 ARAL, FIEEIN R )= 8.10 pmol m™ s7'> R, = 6.27 pmol m™ s™'> Ry, = 5.44 pmol
m” s> Rypy= 446 pmol m™ s™'> R 1.0, = 3.86 pmol m™ s7'> Ry = 2.94 pmol m™ s, (2)5 CK MIH:, DL ¥4l CO, i
BEFHER T 29.12% 11 22 i LAY 4 AT R AR Z REH CO3 ik B B WAR, CO, 8 P 27518 43 51 o (NR) = ~28.85% , al(NT) =
-53.14% ,a( O/ A-Less) = =38.46% ,a( NL) = =13.29%, (3) AS[a]4b $ - 37K 43 1 1 S5 IR B8 ¥4 7 AF 1 35 19 A 724k (P<0.01) ,NL
H1 O/A-Less 19 T 4K 5> W FLT CK, WAL I CK [R]JC W 25 5 (P>0.05) ; AN [ AL PR R] - i B2 3 B0k NR R NI ¥ 2%
T CK, AN S CK [RIJC i 22 57 (P>0.05) . (4) AL HFE# CO, il 5 + iR 52 0 3 F5 40 56 (P<0.01) , 5 +- 4
TK5Y#E NI O/ A-Less AbFEH T B EAHOC (P>0.05) ;5 CK A HL, NILO/A-Less Fl1 NL 23 Q 341, 17 NR A1 DL Ab3819 QI
BTG s AN TR AL AR, CO, 38 fit 55 - HE/K B PH - XK A5 B B 4 1) i e bk . CO, 3 a9 28 b, AR IF 5 2 B il 7 40 S [) Ak 343
T AR - R AR - ER I R DA T 0 A 2 FR GERRHE I, B9 25 5 1T Ry AR S AR A R T4 T 2= B A AR B 3 82
PEILREECHE
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Effects of alteration in forest litter input on CO, release in Pinus yunnanensis

forestland in central Yunnan Plateau

ZUO Man, CHEN Qibo, LI Jiangiang®, YANG Guanlii, HU Jing, SUN Ke
School of Ecology & Environment , Southwest Forestry University, Kunming 650224, China

Abstract: In order to study the impact of aboveground/underground litter input change on the release of CO, in Pinus
yunnanensis forestland. From March 2018 to February 2020, a litter addition and removal experiment ( DIRT) was carried
out on the Pinus yunnanensis forest in the Mopan Mountains in central Yunnan Plateau. Treatments include normal litter
input (CK) , double litter (DL) , removing aboveground litter ( NL) , removing organic layer and A layer (O/A-Less) , no
root inputs (NR), and removing aboveground litter and root inputs ( NI). The Li- 6400 portable photosynthesis meter
(equipped with Li-6400—09 soil respiration chamber) and the TRIME® -PICO 64/32 soil temperature and moisture meter
were used to measure the monthly CO, flux (R,), soil temperature, and soil moisture (15 ¢cm) of different treatment plots.

The results show that: (1) the CO, flux of the six treatment plots showed obviously monthly changes, with the highest from
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July to August and the lowest from January to April. The average performance was R > R, ;> R x> Roni > Rio/nies >
R, - (2) Compared with CK, the CO, flux of the DL plot increased by 29.12% , while the CO, flux of the ground litter
removal and underground root plots were significantly reduced, and the average change of the CO, flux was a (NR) =
-28.85%, a(NI)=-53.14%, o (O/A-lLess)= -38.46%, o (NL) = -13.29%. (3) There were significantly monthly
changes in soil moisture and soil temperature in the six treatments (P<0.01). The soil moisture in NL and O/A-Less was
significantly lower than that in CK, while there was no significant difference between the remaining treatments and CK. The
soil temperature between different treatments showed that both NR and NI were significantly higher than CK, and there was
no significant difference between the other treatments and CK (P>0.05). (4) The CO, flux in different treatment plots was
significantly exponentially correlated with soil temperature (P<0.01), but not significantly correlated with soil moisture in
NI and O/A-Less treatments ( P>0.05). Compared with CK (soil respiration temperature sensitivity Q,,= 2.39), NI, 0/
A-Less and NL treatments improved Q,,, while NR and DL treatments reduced Q,,, which were 3.86, 3.56, 2.48, 2.32,
and 2.01. The two-factor model of forestland CO, flux and soil water—heat factor under different treatments can better explain
the changes of forestland CO, flux. The change of litter input has a significant effect on the forestland CO, flux by changing

the forestland soil carbon input and soil environmental factors.

Key Words: Mopan Mountain; Pinus yunnanensis forest; alteration in forest litter; soil CO, flux; soil temperature;

soil moisture

TEA BRSNS S R I 0985 5, A8 e T % R CO, MR B2 1 T v A A IR [ T 2 ) o
WS T RS RGN E Y MR ARARAE 7= 000 ) NI S BRSPS 37 AR, 4
BTG T TR0 AR A AAR | R B A v 1 A 1) Jbe S N2 Sl o6 Bk A 25 28 G2 B9 52 1 i
JEHD DO AR AR A 72 S R M A P a7 SRR VA i A A AP - i SR 25 R A R AR R A
Fem e T AR SR e AR A T AR AR R IR A S e Y CO, R AR R
(0 2 R AR i 2 7S R G P T B R AR Y A N AR AR S R KR CO, A4
BREOEAE ) RGP I £ 51285 ( DIRT, Detritus input and removal treatments ) AAF5Y 2 ER A AAR LA
S I PRI ST M b MR A VR e AR AR AR CO, BRI sE PR At T — N AT R X
R TERRMAE S R G IR RN S BRA E A  E OE T M COaE i FR B PR VA R N AN 2 Bk
BT - MERRIR I HEA T U T SRR ISR AR TR VR INR 25 B v A e s R W I B
S R T A S R 5 e 3P A H TR A A AR 1 2 A A 0 G e R 1 A AR X
Hili 9 i Akt A LR T 7 2 0 3 e s Al 2 X b, CO, 3l = A s T H A, E AN R T —
FHN ARG IR IR 25 B %+ P i (g 7 7 S R R A AR AR AR AR 0T A A SR
AR P4 088 IR 2 B 6T = BRI R F 55 i 2 DR RIS R T S JEI I ) AR A% A I8 v 5 sl 2 A - 1
S ERARRNTT S, PR AR DAV o g S 25 L 25 R A AR R RIS X6 52, KA 98 W i AR IE 41T €O,
BT THE9E

Z R RTE 2 R M X 2 7 AR TR 709% ) S 25 48 7 28 3k 61 VG it X e o 2 ) AR AR >
T2 P A A R IR Y W 9T 32 AL G N AR K SR MR % X6 L I 5 B 1 0 R K X 2= e A bR I R Y 5
i) (2200 T R A DR T 0 AR AR B A AR CO, BT IR RIS . DRI, AR5 LA TEL P s DS 21
RIS G SR A VR AR IR 25 B S ) B A 4] -3 vh oA 7 P i o A it 3 0 0 A 2= P A AR A
UL Ak Ve P A b SR A S A S s el PR TR S AR AR R T Rl T i A E AR = A AR CO, BRI
ISR, RLA PPN 2 B A AR AR A 25 RGeS ST B HOR A5 28 A A AT 2l 52 i Sz At FH ) sk 2 ot
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1 RIEHHESR

L1 AR5 XA

IHFEIX AN T2 B8 T IR T B 48 LU AR A 725 2R Gt [ 5 WA 5 3t P (23°4618"—23°54'34"N, 101°16/ 06—
101°16'12"E ) o L H g I B 8 LR G AR 55 me 2 RAT Aol 388 b DX V9 i 25 7E 1260.0—2614.4 m Z [A], #H
W EL o AR E BT RIS IXARSF RN 15 °C ARF R R 1050 mm, AW A9 (11 A —K4E 4
YRI5 H—10 H) &=z, W0 T LI | mi i XA BPR i oA
1.2 Ao

TEWFIE X 2 P A AR RN B3 A AR ST b SR A AR — B 0 b BV S i b V4R 2151 m, 3]
NES1° 325 10°, BFFEIX = FIFAMP- R i 26 4F 2R 08 13.45 m, P33 H4E 0 18.43 cm AR 2y
65% ; 1= AP AT MAR ( Quercus aliena) (AKAnj ( Schima superba) #47% ( Vaccinium vitis-idaea Linn.) 55 ; A F A8
/b R 32 WK AE AL HY ( Rhododendron spiciferum ) Y 1L ( Crataegus cuneata Sieb. et Zucc) | 22535 #1
(Smilax glaucochina Warb.) 55, WA AH YY) 2 B2 A 22 5 ( Carex spp ) , HE A HH ¥ 3% 3K 55 ( Gardneria multiflora
Makino ) 25, MR HE G55 2 15% .

2 WRFAE

2.1 SEEGT
F 2018 4F 1 H ,ZEMFSR X INREE T 1 XN 5 MG E i e 6 FiabHE (2 1) . B0 3 IRER
FEMLTE AL A 5 m x 10 m, A FEREBENLHES ], o AR E 3 A 1 m x 1 m U/ X

R1 TREEEYLEEMER
Table 1 Description of DIRT treatments

AbF Treatments iR Description

LRI FR No Roots, NR R FZ R I D HERR AR R (VTR BE TR 3 48 C 2T ) | i b L3R ARl 9& 1 1E A

Jeki A No Inputs, NI K HAZBEH I L RAR R T B IR Bt AT, BIJCHS EASVE P A L TEH FAR R A
EERAHUZH A JZ 0/A-Less BREAHUZH A JZH L3 IF HA H E R IR i k& Y

LERHE7EY) No Litter, NL g H R BR FR A )

X B8 Normal Litter Inputs, CK AEFRE H I LA R A

XA T Double Litter, DL K NL /N RSB I AA/N X il 38 o3 s Y& 0 A

2.2 FRHE CO, il K 4 $J8R V8 B I

T 2018 4 3 H & 2020 4F 2 HEZDWM 2 a, & T H WIERERE BRI , Qs B wh 45 <4 8 2 AT 4T
AR 1—3 d, MERT BN B 9:00—11:00, 43550 X A CO, 38 & | 4 4583 5 A 4 38K /3 24700, Mo
CO, i i (pmol m™ s™") R Li-6400 fHHE G AVE IR (FL & Li-6400-09 3P =) M , I B $ i
24h ¥ T SENFIZEE (NAR 10 em X 555 5 em (Y PVC 48 i A BRI /N DX Ak 7 4 - g e | DL Z AL e 1Y)
AN IS AL P R ] TRIME® -PICO 64,32 [ gl E A R0 5E 15 em ALY + 387K 23
(RS KA, %) F1 L SEIRBE(°C) o
2.3 BB S G br

K H Excel2010 FRAFHEATEHE R BN B 2 HI/E, SR SPSS21.0 BAH 2 7 2250 M7 (one-way ANOVA) Flf
AN 2 R (LSD) ME AT 25 5 i S8 PEAG S0, , SR FH TS A X6k Mk s C O, 38 5 - BTV E 1 56 R A 54047

3 HBREHSM

3.1 ARAEBZAE R AR CO,E sl 1k
HVE YA FE B A T ARt CO, i i S 2522 AL UL IR 1, AN Rl Al P& P b AR CO, 3 3 B 35 22 5% (P<
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0.01) . A[FIAEFMRHL CO, 8 5 AR AR RN, B 2= S A R A2 Ak, AN [ 0 SRS ARG 7 AL BE A AR . CO, 38
R T HARAN R M TCH A (NI ZLFERE 7 M CO, i T3 WLIE HA Rk R MRS CO, 38 #2557
FH(P<0.01), ANFELFFEHEEY CO, BRI N R, = 8.10 pmol m™ s7'> Rm{)_ 6.27 pmol m™ s™'> Ry, =

5.44 pmol m™ s7'> R, xpy= 4.46 pmol m s> R, (0/atese) =

1

3.86 wmol m™> s7'> R, xp= 2.94 pmol m s

1400 — o NR — A O/A-Less —%— CK
' —8— NI —— NL —o— DL
12.00
10.00
ﬂﬂaﬂg 8.00
=]
~
© X 600
=
S
Q
4.00
2.00
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
o w) - (=) — — o ) - (=) — —
[=) [=} (=) [=} — [=} (=) [=} (=) [=} — [=}
% ) % ) % =y a o =y a o S
= = = = = = = = > = > g
[\ ™ [\ ™ [\ (o] [\ (o] (o] (o] (o] (o]
H 4 Date (4-H)

1 HEMAELELZETHIE CO,BEANS
Fig.1 Monthly variations of CO, flux in DIRT treatments
NR: R & No Roots; NI: ok A No Inputs; O/ A-Less EBEBHZMA 2 Organic layer and the upper 20 ¢m of the A layer were removed ; NL;
EBEAHIEY) No Litter; CK; XF B8 Normal Litter Inputs ; DL S5 A% 744 Double Litter ; W 84 A FI{E (n=9)

HHb CO, AR IR BE F T 2R 808 (0% ) = 100 x (AR AEFE CO, 38 H-xF BAL B CO, i &) /X HE ik

L CO, M, ARG &AL HX = B AR CO, i 5
FIRENR 22, DL AR J7 CO, 3 1 A8 fL iR 3 IE {8, B DL
FEJ5 COLm I, M HARFE DT CO, i 2 AR 1o
TE, RIARHE CO, 38 5 IR, ERE AWM P, 2B
Hi &) FIAR ZRALBR ) CO, 3 AR B AR 205 R oy, =
=28.85% , 0ty = =53.14% , &t o1y = —38.46% , ) =
—13.29%, 1Ml % A 3 W) AL 3L CO, 3 & AR 34 748 IF
&y =29.12% (F 2) .

3.2 R[RAEPEFAAE T 249K A - R R gh A& f}:ﬂc
LI P, S DA % 4 A 3 ) 387K o35 ek il 2
SEIA AN (K 3) . BIORE , 180K EE
AR b3 2 TR TE 5 3 1) A 284k (P<0.01) , HAS R4k
B[] - 8K 4> 3 B 22 5 1 3 (P<0.05) ,NL 1 O/A-Less
B 387K 43 5 i KT CK(P<0.05) , 1 NR NI 1
DL Zb#l Y5 CK 25 KRB 3% (P>0.05) , 3 ekl &
KR Wy, = 28.86% > W, = 28.75% >

29.12

ATT TT 17T O H
0 U -13.29
=30

-28.85

-38.46

=60 -53.14

COJE HF-H A IR
Average variation change of CO; flux/%
I
s

NR NI O/A-Less NL DL

Kb P Treatments

2 WEYARLEEMGTHIE CO,BEFATUIEE
Fig.2 The average variation change of CO, flux in DIRT
treatments
NR: ZBEAR % No Roots; NI To4ii A No Inputs; O/ A-Less: 22 BRA #L
JZF1 A JZ Organic layer and the upper 20 cm of the A layer were
removed ; NL: A% 75 %) No Litter; CK; XJ I Normal Litter Inputs;
DL SUAZEAL &Y Double Litter; R 5s B F{H (n=216)
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W= 28.73% > W = 27.50% > W o 1o = 24.27% > W\ = 21.65%,

—<— NR —~A—— O/A-Less —%— CK
45 ~ —F— NI —>— NL —o— DL

138Kk 43 Soil moisture content/%

on a) ~ (=) — — on e c~ (=) — —

%<} [>e) o0 oo} e} (o)} (=)} (=)} (=)} (=)} (=2} (=]

® ® ® ® ® 2 2 2 2 2 2 5

S (=} (=} (=) (=] S [} f=} (=) S S

(9] (9] [\ (o) o™ o™ (o] (o] [\ (o) [9\| o™
H i Date (45-H)

3 MEVAELEEGTIEKS ARS
Fig.3 Monthly variations of soil moisture in DIRT treatments
NR: Z:BRHR & No Roots; NI: Jokii A No Inputs; O/ A-Less: ZERFH HLZH A J2 Organic layer and the upper 20 cm of the A layer were removed ; NL;
ZBAHTEY) No Litter; CK: X 18 Normal Litter Inputs; DL: XU 574 Double Litter; %03 MM (n=9)

ANTRI AL B + R A AR R B T M B 3 22 FOKF (P<0.01,) , FEIRAR (L S (B 4) o AR AL 3
A e R AR N AR S R AR A — 0, TR SRR I AE 6—T7 A i E R R R e 1 A, R
JEAEA [ b B0 22 57 12 25 (P<0.05) ,NR il NI 1 48 2155 T CK AL B IR B, HAR AL CK 8] JC 1. 3% 2%
S(P>0.05) , FHHHRER/NIFH T = 19.42C > Ty, = 18.88 C > Ty pp,= 18.37 C > Ty, =
18.32 °C > Ty, = 18.26 C > T o, = 18.21 C
3.3 R[EALFEAA: T AR H CO, 3 & 5K PR T 1Y 56 5

AHIFFE R FH B RGBT SCERME R R AR CO, i F 5 - 38 I RF AN - 3B UK 23 (1 56 R UEAT T 0
(F2), ETAPIAMERL A AR T 02 R =ce™ BRI T . R =c +a,T ;#R . R =c +a, W ;A .
R =c+ o, T+ a,W; H o, FRIRE R, K RNH 28 ¢ KRBT Rom TR (C) ;W 3k
RS K (%) .

ARG P AL PR CO, 38 5 IR B R A 0 3 (P<0.01) F8 B G, Qo o 1 SN I 1Y I8 P S0k
HW P SRR IR BT 10°C, R MP UGN 55, 456K 2 PR Bl 1, 13 6 A3+
SEMT I 19 ik JEE RUREAE M Quonmy = 232 Quoean = 3:86. Quoornres = 3-56. Qo) = 2-48.,Qioey = 2.39,
Quooy= 2.01,5 CK AL, NI O/A-Less F1 NL ZbF42 5 T Q,,, 1M NR 1 DL ZARFERIFEK T Q4

BRI A3 B R 2R LR [l TR 2 SR s | R R B S AR CO, 38 R A 43R B TR 3 (P<0.01)
FASE, AR R BLA NT Ab BB s Fre K, O JE: O/ A-Less AbFR(FERERY T H1 R )= 0.575,R} o400y = 0.361),
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30 —&— NR —A—— O/A-Less —X%— CK
—F— NI —>%— NL —&— DL
25

¥ 20

~

g

E

<

g

5 15

%

wn

]

Jac)

® 10 [

+H

sk
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
on wy [ (=) — — [se] Ve [ D — —
(=) (=) (=] [=} — [=} S [=} S (=) — (=)
o © ) ) ) o o o = & & =)
S = = = S S > > =) =) =) g
(9] (o] (o] (o] o™ (o] (9] (9] [\ [\ [\ [\
H i Date (4-H)

B4 HEODTRLEEGTIEEEANS
Fig.4 Monthly variations of soil temperature in DIRT treatments
NR; 2BRHR & No Roots; NI; Tokii A No Inputs; O/A-Less: ZFRAHLZHI A JZ Organic layer and the upper 20 cm of the A layer were removed ; NL:
EBEAHTEY) No Litter; CK; XFH8 Normal Litter Inputs ; DL ; SUS A4 Double Litter ; & H 8di A FE3{EH (n=9)

F2 ARALEEGFTHIE CO,BEE5KMRETFXREDR
Table 2 Model of relationship between CO, flux and hydrothermal factors in DIRT treatments

Qb P75 5K HEHY FRH BEE Coefficient and Significance
Treatments Model ¢ ar ay Q0 R? P
NR I o0 0.794 0.084 2.32 0.316 <0.01
I -2.721 0.370 0.308 <0.01
I 3.028 0.05 0.046 <0.01
I -5.616 0.408 0.075 0.408 <0.01
NI I o0 0.203 0.135 3.86 0.575 <0.01
| -4.293 0.383 0.488 <0.01
1 2.306 0.022 0.017 >0.05
I -6.011 0.408 0.044 0.553 <0.01
0/A-Less I o0 -0.324 0.127 3.56 0.361 <0.01
I -4.506 0.456 0.394 <0.01
I 3.428 0.018 0.007 >0.05
I -5.972 0.481 0.041 0.433 <0.01
NL | P -0.938 0.091 2.48 0.311 <0.01
1 -3.381 0.481 0.336 <0.01
1 3.127 0.107 0.189 <0.01
I -7.177 0.538 0.128 0.601 <0.01
CK I o 1.194 0.087 2.39 0.311 <0.01
1 -3.182 0.519 0.332 <0.01
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AbF T I FHS R E M Coefficient and Significance
Treatments Model c ay ay Q0 R? P
1 3.278 0.109 0.165 <0.01
1 -8.408 0.597 0.138 0.592 <0.01
DL I g0 2.142 0.070 2.01 0.289 <0.01
I -1.998 0.553 0.316 <0.01
I 5.543 0.089 0.091 <0.01
Il -8.200 0.672 0.140 0.527 <0.01

NR: ZBEHR % No Roots; NI; o4 A No Inputs; O/ A-Less : ZZBEAHLZFN A 2 Organic layer and the upper 20 cm of the A layer were removed ; NL:
LBEMITEY) No Litter; CK ;% B8 Normal Litter Inputs; DL: XUSAS 754 Double Litter; £ & MREARTE LK n=216

M+ 387K 53 5k M CO, ML 7E NI Fll O/A-Less Zb B 0 EAH OGO R . MWERAS B 2R F | 18K 73 X b
CO, 38 T (Y 52 e A B B S /N T R R R AR T Ry AN () b BRAR B CO, 38 5 - I /K HR (S8R B | 338 5K
i) PR R | 255 SO T RV AN ] A BIRE 3 1= 398K 0 A S38 R FE X AR CO, il & i 2, AS[A] Ak
HUbcH CO, 38 1 5 AR A G 5 R 343K B 1 28 A DG K- (P<0.01) , HAHSC R AL R? 5391 0 - R ) =
0.408,R2\, = 0.553,R%,, ..., = 0.433,R> = 0.601,R}, = 0.592,R*, = 0.527,

4 5L

41 e

4.1.1  HiTEYH AR M CO, 3 8 A5

Hi Ve AN [ A B 2= B AR MR Hb. C O, 388 5t 52 Ml i B2 42 38 Dl HE )T 24 - DL>NL>NR >0/ A-Less > NI, 763~ 0L
WIS CK AH HCZR AR 75 M0 bk CO, 38 52880 T 29.12% , 1M 2B A% 74 40 W Ak CO 38 H - AR 1
13.29% , %45 S R WAL VR Wi A B3t = s s bkt CO, i A B 35 OS2, XA Y5 s in AN 22 B 5 R Ak
Hi CO, 8 5 A BE IAE/ N, — 7 0] GBS 1 TSNl L BR G 5 Yok 2 17 e MU A, 51 A LT 53
BRI I (LR R ) B (B & sgons ) T 3 EGE M COL @ AR, S — T, L L/ A
VE ) BV I B2 B A R R | K A SR IAEE N R AR oY TR AR P A AR
FNF R AT LA R ] 42 b 5% o) MM CO, i, ZEAMF ST, 5 CK AH I, NR A9 AR CO, i &t P 4 R A% T
28.85% , iX—ZE AT Sulzman %57 FEET I 3 i UIAR 5256 BT A5 11 A9 25 01 (58% ) , (B 5 AR JLAE ™ FE A2 A
MREBRAR R T2 (30.4% ) AL, ZBRAR AR (NR) AL HL AR CO, 18 1 3 FRAK, — Jrm o 2RI &R A
S B R TR A AR R A3 1) A R R B, D — O TR S BR AR R D T AR AR & B R AR T AR R T
Pk, MR ZR AU A WL FIAR AR V& ) e - S 21 0 o 2 1 B o R ) TR R, Lk i 1) 2 /0 S 0 L B
i RERR AR PRI Y 0 e AR EE R S R AR R B A A T AR R e DR A s AT o8 - SR A A B
TG PEREAR ) BEAh , BRUR A RS B BA5 R A9 75 Al a8 aod AR 1 SR IR (MR I IR R AR B Bl A B P i ) 5 5%
FRPIG (- SR 4 K SR ) F 38 S5 A 2L B DA T 5 MR T A B4 F R AR CO, Y O/ A-Less FEJ5 1
M CO, i CK AHILRRAR T 38.46% , X KU LERIAHLZH A 2 EH 56 CO, @ w8 b A B LR,
B R Ry B VA D S A A ALZ A A J2 B (S8 RN A K 43 S IR BT IR T A IR A 4 o L
KOS RER T IE R A A RIS G 2R SR IR IR AC FEARE R AR CO, A NT ARBR L CK &
T 53.14% ,3X W] BEAE T NI ARFERREAL Y CO, ORI T LA P A 40, A R £ B NI AR~ -4
SHE 3 BRI P2 I FSF [0 S0 300 177 AR
4.1.2 HEWAFELELSAF T EOK S F X CO, 38 5 A 52

b CO, 3 1 AR TbAZ + eI BE KA AR TR ARG g5 | IR Mo CO, il i A A8k 5 2 4R TR 21y
A IARSE Y 3K T S et R MR AR 2R A A ) A B R A AT R e RS A AR AR T BT X
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RHL CO, 38 7™ AR 520, A Sy 3 vh K 433 S A ASUAY BoE I, H A0 AR | 23 52 i B AR CO, il
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