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Abstract: Methane (CH, ) is one of the most important greenhouse gases and plays an important role in atmospheric
chemistry. Rice fields have been identified as an important source of atmospheric CH,. Because permanently flooded paddy
fields create the most favorable situation for CH, production and emit CH, all year round, they are thought to contribute the
greatest amounts of CH,. Draining the permanently flooded paddy fields in the fallow season is supposed to be a good option
for mitigating CH, emission. However, those paddy fields distributed in the hilly area of southwest China face the problem of

water shortage. This means that transplanting rice in the following year would be hindered, if the fields were drained in the
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previous fallow season. In recent years, a new technology involving improved plastic film mulching for rice cultivation has
been developed. It is an alternative to permanently flooded rice cultivation technology, which promises to save water, and in
addition , would allow drainage in the fallow season without impeding the next rice transplanting session. The effects of water
management in winter and of plastic film mulching during rice cultivation on CH, emission throughout the year were explored
using winter paddy fields in the hilly region of Central Sichuan. A field experiment was carried out using the static chamber-
gas chromatograph method to monitor CH, emissions in the paddy fields. Three treatments were designed: Treatment CF
(continuous flooding all year round) , Treatment TF (drained in winter and flooded during the rice growing season) , and
Treatment PM ( drained and mulched in winter and mulched during the rice growing season). The results showed that
methane emission for Treatments CF, TF, and PM was 16.1 g¢/m*, 1.4 g¢/m*, and 2.7 g/m’, respectively, during the
winter fallow season and 57.7 g/m’, 27.7 ¢/m’, and 13.5 g¢/m’, respectively, during the rice-growing season. Compared
with Treatment CF, Treatments TF and PM reduced the annual CH, emission by 60.6% and 78.0% , respectively, and
lowered the CH, flux peak during the rice-growing season by 33.0% and 56.1%, respectively. During the fallow season, in
Treatments TF and PM, CH, emission from ridge and ditch areas was significantly correlated with soil temperature (P <
0.05) , but negatively with soil redox potential (soil Eh) (P < 0.05). However, CH, emission was positively correlated
with soil temperature in Treatment CF (P < 0.05). During the rice-growing season, in Treatment CF, CH, emission was
significantly and positively related to soil temperature (P < 0.05) , and negatively to soil Eh (P < 0.05). In Treatment TF,
CH, emission was only negatively related to soil Eh (P < 0.05), and in Treatment PM, CH, emission from the ditches was
significantly and positively related to soil Eh (P < 0.05). The soil dissolved organic carbon ( DOC) and soil microbial
biomass carbon (MBC) contents were much higher during the rice-growing season than during the fallow season (P <
0.05) . The findings may provide important data and a scientific basis for further study of the process of CH, emission from
permanently flooded paddy fields throughout a year and to explore effective mitigation options for CH, emission in more

detail.

Key Words: winter flooded paddies; winter water management; plastic film mulching cultivation; CH, emission
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A oK TR CH, HERCRE e KA — 2R Y AU 3 RS B iR AY 129,15 CHHERLED 5 T [
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R S o e AT AR T 4K R AR PR K A B R K AU Gk B 1 70% ) R, 2R
IR A ARG | BV AT AR /K R AR AR 4K A THE KI5 T, BT, KRB Rk B B R 45 & AR KRR AR K 2=y
TR BN A 7K FH A4F CH, HERR 52 M2 4 A WARE

http ; //www.ecologica.cn



4 34 st A TR A BRI K R IR 15 X )1 v o i X 4 K T CHL R RS 52 ) 3
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1 HESF®

1.1 gt

FH (] 3046 T 2012—2013 4FEFE DU ) 1|45 5% BH T HEVL X ME VLA e K R (104°34" E,30°05" N) #E47, iZHLIX P
Y5 16.8 °C P RE/K & 965.8 mm,, 50 13 R % 40 % T A BE TR B LLAR S8, I hk S 1R 34.0
g/kg, & N &5 1.7 g/kg, T3 pH {4 8.2,

IR 3 AR (£ 1) 4 RERIRE/MXE R 20 m*(4 mx5 m) , FEHLX 41T, 2012 4EK AT
G /N NAEAE R bR, PM Ak B3 RE 1 T O R 57 2048 2, T R SR AE IR 22 R (4 7 20 H) B\,
PM Ab BRI /NX K 4 250 ,3 SR, AR 4 m 96 12.5 em IR 15 em; SR 4 m 96 1.5 m, 3 AbFH
BRI RS EUKRE SR 1 8108, F 4 H7 HEM,S A 10 HEH,9 A 10 HGK, /KGR =
Tkt , BNAT 2505 40 emx40 em , 555 UL =ATF raCak 3 1, W EIHE 12 om , BEAREEN 18 /U/m*, A AbHiiy
Jiti 1 600 kg/hm? A3 BEBRAS (90 kg/hm” A AL FI 15 kg/hm? B— K S BRBREE , VE M EEIE— R PERLA . PM &b
L5 A9 HEN S 7E R Y5855 0.004 mm #EETIFFA RS,

F1 R IBHIR

Table 1 Designing of the experiment

I
N RN FiR LB Management during rice-growing season
i . Water management

Planting method abbreviation i1 winter IR T K4y

N fertilizer management Water management
ENERE (2 JREJEHI N 150 kg N hm™> 4% 1:
Winter flooded CF EREERLIVIN LHIREBIT 5 H 9O HAS H 30 B F52kiK
paddy fields Jiti P AL 5 4 BEAE
W b JRZ M F 44 150 kg N hm™ 3%
Traditional cultivation TF HeK &+ LB T s Ho HAS 30 H  HFghiik

Jiti P AL 5 4 BEAE
KRBT 7K o 7 e % FRF M4 150 kg N hm™,5 ] #BHHI(6 H 28 H-7 A 20 H) =
Plastic film PM HEK &+ 9 HAVERCIE — R M A LRSS VAR, A% T [ 45 i T G 7K
mulching cultivation Jiti R b 2 REAEKZ,

1.2 FEACREE

CH FE i A R AE . M vERE it PM ACEE CH, HERC, 2E3R50 /N X P CE 2 FhAS [ RIS B S A6 , 4331
FH 000 5 e 1 5 R 9 DX 3, CH HER, # A BCE FIRTIATE b7, A8 v BEAR AN TRUAS 2 35543, @543 31128 60 em 170
em, JE AT 40 cmx40 em, F1BeAS TG % B KR KRS K 0IINZ . # B BCE TRiw By,
=4 70 em, JIGHIBUR 40 emx10 em, CF 5 TF ACPEA SR A 5 PM ACBEAH A —3, JEKREA KA
7d R, KA E RN 4—7 d RAE—IK, REERT T F/F 8.00—12:00, SRAE KA 4R B 78 5 501
A H B AAEWICEE (40 emx40 emx15 em) , #5653 5 M@ SRS A 18 mL el 25 i 3%
B B 15 min SRAE 1R HERAE 4 R REESFEM RIS R AR AN AE 10 em 4b 14 Eh LR
MEKZEEE BETNERNSELS cm 438 (FRE XEFEARWN Sem 4+ .

A TAE KRR AE KZE (2012 4210 H 26 H 2013481 H 11 H 3 22 H) 5KkME4AEKZE6 A 11 H (438
W) .7 A7 H(ZRE) 7 H 27 HERY) 8 H 22 H (W) # 15 R FEE REFRE 0—10 em LFE(PM
AEPRACRAR I X)) , FRERESGE T 4 C KRR URORAE , 76— Ji N 58 G o 6 A v B T s v A L
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B (DOC) H 0.5 mol/L K,SO, #2H, /K 1.4, 3 0.45 wm JEHE, B8R H B MR /AT (TOC 130) I 5E ; R H
AN 25K, S0 SR M E SR AR YA Wi (MBC) . 0.5 mol/L K, SO, 3!l 2 S 25 1if J $2 UK
fif R R R LR, K 124 RHEA PR /T (TOC {30 MR, DA 2% + 1 5 R 7% HRE R L B
MUK I 22 (3R DL FE 35 80 K (2.63) , 113 14 MBC, /K AREUSCARIR, 422 15056 /N DX 43 a0 e 1) ok | Bt 3 224 s
BRALRE G AR, T RK R
1.3 ST

FE CH, M FHAE FID K00 28 B9 S AR (1 (15 GC-12A) TE , KRR 80 °C , Kl R & 200 °C, AN
A, 40 mL/min EACNBRR, E 35 mL/min; 25 BIBA, i 350 mL/min, CH, bR S 44 b
THEREF R B R AL
1.4 8 IE

FRAE CH, R B2 55 e 1] ¢ R #h 42 433153 CHL HERGE &

CH, HERGE BB AR+,

F=p xV/A xde/dt x 273/T (1)

A, F o CHBHEGE B (mg m™ h™") 50 AARHERES T CH, % B (0.714 kg/m’ ) 5 V R RFEFE A B
(m*) ;A R RAEFE T 35 10 AR (m®) sde/die R I B PSR FERR N CH R BEASfE (ul/ (L h) ) 5 T S RAE
FENIRE (K) .

XTF PM ALHE @A B WA SR HEBGE & (F,) W FETA S ARHEGE & m a5 A DA RS AHE o
(F ) R R ARG &, PM A 3R 0 SR HE I 5 Sk JR 1T R 78 9 A HE TG 5 0T 107 DX 3k TR A A -
i“g 9 EI] H

F,=(F, xS, +F,xS8,)/S (2)

K, S, ST S 43 A /0N DX PR R T DX 38 R V) X3RN DX TR

CH, HFcH & 1] 4 /> 52 0 RO F YA Sbnifedn 22378 . CH, 9 22745 P24 HEE B 24 B UOULN (B
I} () (6] B SO 380 S PR 4 AN EE R 3408, AR BRIE] e DL 4 AN E R I EI T 0 2 00 M 2 E R

2 ZHREHS

2.1 AFEAEHETTCT CH,HECRAE

B 1 SR AN B 2 IR R S kRE A K 0 T 3 Eh 38R K CH, HERGE B ARk, iR
PRI, CF AbBRAFEEME K, HZ= 1 -1 13 Eh Sh-214 mV; TF 2 BRARK V& T, 201 =357 24 1€ Eh Jy 15
mV ; 1Ml PM R 5 VA X 02 2153 38 Eh 20500 -3 mV #17 mV, KFEEAKBIA, CF . TF F1 PM i
55 A A X IR 2 4 3 Eh 43500 -274 mV  —241 mV  —181 mV F1-191 mV, WA P, 4% &b 35+ ek
A H—L, CF.TF K PM AbHR AT X 38 4 S0 B 2 RS 7E 4.6—29.1 C Z A1 (& 1) KR 2138 30
53928 13.0 °C (13.2 “CHI 13.4 °C K FFA A 2= 243 B 4331 R 25.0 °C (25.0 CF126.0 C.,

TR S 13 Eh 25 AEH CH,HE ) G = . KIEI], CF 4b 3+ Eh 7638 T CH, 7 2B A
PAEAk  H CH, HE RS e AR AL B TF 5 PM AL BRI 1T KRR IE CH, HERCEE 14 Bh 5 e R 3L R 4
FHFZWFEAR A 0.0 mg m™ h™' o (EAFE B KRS ARG, R M, CF A3 CH, HEBCRE + 58 B 1 F-ifi
FhE WA 11.5 mg m™ h™' i UGES TF K& PM Ak 35U KR 8 X8+ 48 Eh A F] T CH, ™42 (KT -200
mV) T A AR E] CH, HER . /KFEFR AT, CF AbFRRE R H B B CH,HER (4.3 mg m™ h™")  JFREE L
SR B R R BT TF  PM AR BRI X SR AE KRR RS AR S 20 K5, A I 31— £ 9 CH, HEiK (0.3—
0.5mgm>h™"), HH FFEHER RGN, CF.TF K PM A3 DX S8 7E K A 22 B 9 CH, HE B0 (E , TF
K PM b BRFA T 1IX 3%, CH, HER (%58 CF AbFRA 33.0%—56.1% , PM JATE X 35 HAE B B3 K 2 HER i A A 3%
5509 CH,HE (0.3—0.9 mg m™> h™')
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Fig. 1 Temporal variation of soil Eh, soil temperature and CH, flux
CF—HFZEHE /K continuous flooding, TF—4¢Z5 7% T+ R Z2 /K traditional flooding, PM i TA—4¢ Z 8 V& T+ F = IR T ridge area in
plastic film mulching, PM Jfi 1) —2 23 7% T+ 2 34 KRV ditch area in plastic film mulching,

N 2 s AR TF PM Ab 3R 1 5 R4 X, CH, HFT S 1 S8R W3 IE A58 (P<0.05) , 5 1 4% Eh
WEGAEIE, I CF AP CH, HER S 38R B 25 IE A5G (P<0.05) , 5 148 Eh T & AHC M (P>0.05) .
KK, CF TF 43 CH, HEiL S 138 Eh B35 7AH5C (P<0.05) , 1 PM A BRRA CH, HEi S £ Eh B3
IEAHJE(P<0.05) . XAJRERH T CF 5 TF ABAFEA R CH ML HE e (KRR ) , H 1% Eh Bk, 4%
WA R CH, 2 3 0] A 85CHE AR5 1T PM A BRA 78 IX A /K JZ BELAS LG 20 CH, & Hag 1%, (A )% 1
BUKJZTH R (13 Eh BTV P E SR CH A1 LRI,

F2 TEEWNMLTERES CH HREBENEXESH
Table 2 Relationships of CH, fluxes with soil Eh and soil temperature

PRI Fallow season JKFEHE K rice-growing season
ISt — - _ =
Treatment +3 Eh T HERE + 1 Eh + e
Soil Eh Soil temperature Soil temperture Soil temperture
CF 0.1 0.7" -05* 0.6*
¥ -0.7" 0.6 -0.5* 0.1
PM JHTH
-0.9" .67 0.3 0.3
Ridge area in PM 0.9 0.6
PM &
i -0.6" - 05" _

Ditch area in PM

* FORFAE R ENE RS (P<0.05) o IXERT AL PM RV X5 3R, - T PMRIA X3 CH4 HECS 80k B AR DGRl . CF—
FFEEHE /K continuous flooding, TF—4-Z% H 376 T+ 257K traditional flooding , PM JF T —4 Z2 38 5 7% T + A% 2= 7 JEURA T ridge area in plastic film
mulching , PM JiI{H—4ZE 9% T+ R B FURITA ditch area in plastic film mulching,

2.2 KK EH T SRR X 4K H CH,HERL ) 52 R

3 WoRAS A FRIRIN ] 5K R AE KT CH P HE RO = S HECE & . R I CH, HE 32 248 A K Rg A=
KN, CF TF J PM AbFE/K RS A= K ) CH, HRACE 730 o5 4 I N CH, HECR 1Y 78.2% \95.2% F1 83.3% , Hi
SRR IR CF A0 FE CH, HER 5 AW Py CH, HE = 1 21.8% (A HAHE i B 5 PM ANEE 4 X0 CH, HEL
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Y, IR IHE K I+ 0T 3 PR H CH, HEROR: , B IE A 83.2%—91.3% ( P<0.05) , 42 HA%EVE T ]I
DG SEREZE CH HERL 52.0% , 1 78 IR AR 5 rT s /D /K R A K 30 CHL HER 77.6% W, & Z % TS
TR 53 WL 60.6% F1 78.0% 1) CH,HET

R3 BLECH,FHHHEE HHEERKETE

Table 3 Average flux and cumulative emission of CH, and rice yield in different treatments

PRI Fallow season IKFEA A rice-growing season
AbHE V-85 HE R E o P2 HE I
HET - 7 hE yields/
Treatment Mean flux/ Total emission/( &/m? Mean flux/ total emission S
( mgm= h) otal emission/( g/m”) (mgm?h) /( g/m?) (/hm*)
CF 3.1+0.5a 16.1+2.8a 20.2+3.5a 57.7+9.9a 8.5+0.5a
TF 0.3+0.1b 1.4+0.2b 9.7+2.5b 27.7+7.2b 8.5+0.4a
PM JFT Ridge area in PM 0.5+0.3b 2.7+1.5b 6.0+2.0b 17.2+5.8b -
PM Jfii4 Ditch area in PM 0.6+0.2b 3.0+1.0b 0.1+0.1¢c 0.3+0.3¢ -
PM 0.5+0.1b 2.7+0.6b 4.7+1.6b 13.5+4.5b 8.3£0.03a

ARVNG FhERR R — A B 22 5 (P<0.05)

2.3 &Ko T REAR S X 7K A 7 e R 5 e

3 WoRS KA 5, 2013 K AEA K, CF TF 5 PM AR HKAS ™ &8 430 4 8.5 t/hm® 8.5 v/
hm? 8.3 /hm®, =FH I EMEZE R (P>0.05) , AE T, PM A H ™ LT CF ALBE 32 T % 48 4R i
JKFEH CH,HERC AR5 22, RIIE T CF 5 TF AR A /K /- HEWE . A2 00 ) 1 b XA SEBROK R AR 7 v 7 70% 1 4
K HE TR (E /K, O TR0, FER R KRR AR, B2 FREmKE Lk, 8
THARAE 5@ i AT H RIS AT UE A, 76 T 2 E SO0, B s vT DMK R =™, AR IR (L
77— K IR, ARG Tk s X /K e = i () s i 4T 7 i — 250 9%
2.4 WL Py TS MERR (DOC) KA A Y ik (MBC) % = 19481k

F 4 WoRAS A FRIRIR 9] 5 /K R A 0 R I RT s Ml ( DOC) K A= 1 HE Wy e (MBC) & i, []— A0 3
H T L AR BRI R s e, HOK R AR A 13 DOC K MBC & &35 81 I = TR . & Ab BRAR A 1A
DOC & 8 7F 59.8—95.5 mg/kg Z [0, RINIAN TEEH A8k, KFEAEKIHPY, CF TF 5 PM b3 DOC & &K
FEAE AR AR I B, S SR R AR AR B, LT Y, CF b3+ 3 DOC & &35 F PM AL (105 4
10.0%—29.8%) , TF AbBEAEIR R 3 DOC & & AIRTF PM AbFE (IR K 4.6%—19.2% ) , i FE K RE A K 8K
PM AbHEASE = (HEIEH 6.2%—21.4%)

F4 MM LTEDOC 5 MBC BT
Table 4 Variation of soil DOC and MBC during the observation period

SULI Fsf ] DOC/( mg/kg) MBC/( mg/kg)
Observation period CF TF PM CF TF PM
RIN A 82.3+9.9 Ac 59.8+5.9Bb 74.1+4.4 Ab 133.8+£16.4 Ab  201.1x17.0Ab  171.9+17.9 Ab
Fallow season 89.3+4.7 Ac 67.3+9.9Bb 70.6+7.9 Bb 157.1£13.0 Ab  169.0+15.1Ab  180.2+21.4 Ab

95.5+9.1 Ac 71.2+2.7Bb 78.5+3.2 Bb 81.9+18.9 Ab 72.0+17.1Ac 107.7+14.7Ab

SV [ - K. E"’f
. 7K*F14.Lﬁw] ﬁ*lﬂ] 128.1+15.4 Ab  124.1£13.9Aa 102.2+6.7 Ba  234.4+13.0 Aab 236.1+18.6Aab 286.8+15.9 Aab
Rice-rowing season Tillering
7 A Shooting  152.5+14.8 Aa 136.0+7.0Aa 117.4£2.2 Ba  413.0+38.7 Ba  422.6+£36.4Ba  523.9+27.5Aa
Booti 122.1+£2.3 Ab 117.9+£7.6Aa 111.0£2.2 Aa 395.5+36.4 Aa  400.5+37.4Aa 458.3+49.4 Aa
ooting

Y Maturity  118.2+13.0 Ab - 119.5+9.0Aa  100.5£15.4 Aa  408.9x45.1 Aa  407.5x36.1Aa  469.3£36.0 Aa
AFRVNE FRZRR R — S V22T A RIS TREROR I — AT A B EEZE SR . SRAE B 1535 2012-10-26,2013-1-11,2013-3-22
2013-6-11,2013-7-7,2013-7-27 ,2013-8-22
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PRINIAP , 4540 2+ 38 MBC & 8 7E 72.0—201.1 mg/kg, /KRR, &40 B + 3 MBC & B e /K FE ik
IR B B E (413.0—523.9 mg/kg) o XM PN, PM AR BRAYS MBC & &35 T CF & TF ZbBE (34 iE N
14.4%—28.5%) , FEARIRI BOKREARIIPT, A0 245 40 2 CH, HEiCS H 38 DOC & MBC % W 4
KHEXRZR(P>0.05)

3 e

3.1 KATE RN IAG H CH, HERL 52 m

PRI TF Ab3E K2 PMALFRE YA 5 R X8k CH, HERL 58T CF AbFE . SHE KMt HEK 95 1 K
JRAE 36 AT IR CH, P A B CH Ak, CHJE77 CH, 7R ™A% RAMSE FVER 177 CH, 2R . CF
Ab B A3 Eh 7ERARAE B CH, P2 AR RIS R NS 3 (181 1) |, 13 DOC & i3 4) 5HIE 777 CH,JiE
P EE s CHHERCE 22032 H R R Fs T Y R EELT 10 CCHE, CF A3 CH, HERCAN A
R HFFE RN IR CH, B, TR R £ S e CH, A, 1Y IR
JE — B B e I T PR A KRS CH HERC (B 1), XFF TF 5 PM AR, +3E Eh 2 CH HECEE
BRI R PR IN I HE K% T, 135 Bh &8m (B 1) 58m 7= CH, B G M, A T 138 CH, A4, TR, 38
ZTHK, HKIE TR L3 DOC & &, 7 CH R PIFEAR T 1Ak, TF 5 PM AL B G /K 2 BHAT , 1 360 <
PRSI, bS58 JFE Y BB A R E AL S . Inubushi 252 BFSY & PRS- 3E MBC & 45 T CH, &
FRRE T 3 A A 78 H PM Ab3E 38 MBC &2 T CF AbEE, PM AbFE 4 551k CH, BE 115 LARE5E |
3.2 PKINIK - BN 5 S B ZBAE D CH, HER ) R

AR FERH I CH, HE 2 S8k (B 1) o CF ZbFKFER 5 7 RO 2 CH, iy HEs, i TF 5
PM Ab B 1T S R I8 X 38 7 7K R RS Ak — BERsH I 5 A W0 21 CH, HE ik, B CH, HERGE & T8, X 5K IR )
KB B VIMSE, Xu %P HFIEHE ), &+ 0K Sl Ik, HoK RS AE K ) CH, 7= R SR . Kang 451
K FH DNDC AR5 KRS A KRS L CH HERCS PR R 3K o B 2 I R OB ARG IR HE K 7% T2 5
+HEEALRE ST (Eh) 7 BRI CH, 7= A5 (0 [R s/ - 3 v = B e g Y | LG CH, B S i e B 2t
A2 I [ 1 RS R A A AR

BAS TR A R, A PR 7% T 4k T 4 s 7K A B /D CHLHEIR 52.0% 3% SR ABFFE 451 — 8, Cai
U I 6 AR RIS A5 PRI HEK T T Db 5 2e A8 2 CH,HEC 33—48% , Xu %P iF 98 K 3R,
IRVRHHEK T T B K R A= K9 CH R, WA KRS AR ) CH HEROR B, I aE— 25 /D /K A 2 K CH,,
Hejik
3.3 FERRRT KRR A KRS L CH,HER) R

FHEST CF Ab3E, PM 438 CH, HEBOBD 77.6% , Hor A TR BRA A X 38053 5008070 70% Fl 99% , #5 B.7% &
JrTT X3 CH HER, 2 F 80L& Al PM 4B CH, HECE:

X PM AL ER R T X 3k 5, FRVAK LR FRRERA T T 3—12 em (S5 HIHBR A1) | A5 A T DX 34k F 7K 43
ANHUFURZS AT DX 38 1338 Eh K T5-200 mV (& 1), R T 88K 20 & BG4 4% DOC & 1]
WAKT CF ALBE 78— FERE b I i i s 3 CHL P2 AR A, IR X sk 6K 2, 3 1m0k B
WK I BRI R Y I 36 A AT O, MARPRAG 2%, PM A3+ 8 MBC & 44 % T CF 4b#nT
REREMRZE PM AbHE P AUt A W e A 38, N2 F CH 78 L3 i Ak 0 A8 th 2 L 12 LB, 1 35
SRR, FER I CHHERC™® . % PM b BRI A X B0 75, SR IR 4 B 1958 Eh #5415, 1B
JRAIE IX S8 O A R K R, 1 7K 8 A AR B o i T B (4 7 CHL, 6 o HL G AU 20 R e R B0 CH B il 4%
AT X 387 CH, P FR H AN BB R & fn IR 3R EE T =5 0 CH,, BT LUFAIE X 38k CH, HEBOR B

B PR HRTZE DY 48 P HET AR 70000 hm' ) | DLAS S8 W0 A5 4. CH, HERICH 2 36179 204
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B AR D 44 CH HERL 40.3 Gg, 1 DU 145 4 /K ST AR 2 350000 hm ™) 5 7K R 78 JIE 1 7K s =
A AR P4 4K B A0 R0, AT i/ 24 0.2 Tg (DU )1 48 4K 44 CHL HERL, [RIRs, 25 2 HEE it 4 +
BEVEIR B A 7= B 5 I R PP A DR HE R 7 A — I R B A, R D R 5 Li 5 BB IT S
A 184 R AR VA e - B L4k, KB RP T BE 2 S 80t J7 3838, {0 Fan 265 BB FE LR WA, K 301 78
Xof - YEAE S TR SR ASBIEST SR KRS B I K R e R AR K R e TG B S R A, Rl AR A AR
ﬂ:%’”‘%“ T EFHR H s, B AR A 5 A A H R0 B KRS B IS5 UK R R T A s e R T
AR PR 8RR T8 AR KRR TN, R 2 (A HE AR ) CHL IR A
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