32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

Nﬂ*éﬁ%i’ﬁﬁiﬁ%&fﬁ)ﬁ%ﬁiﬁ)ﬁ&%ﬁ?&ﬁﬂzﬁ
02, RIBIT, SKIET7, BE0s, 308, MOPHE, TE-, R, £38, 54

5 AL
T2, ST, TKETT, G, B, RS, VEAB, MR, 58, SiAE. RRIK VR 4k iy B IR 0% S & Bl 25 1
W), Al FREERLE2A4], 2022, 41(8): 1825-1835.

TELR R View online: https:/doi.org/10.11654/jaes.2021-1433

FETT BRI HAB S

Articles you may be interested in

ST XA A o SR R RO A 5
FRTF, B, RIFAT, 5KOR, 174, G
LAV IAETRLF2A4 4] 2021, 40(8): 1829-1838  https://doi.org/10.11654/jaes.2021-0181

IR Gt T AR 2SR IR A AR I CH , AN OHE R A 2

R, BRl, 33, AR50, £, ZENI &
el FREERLE24H. 2021, 40(6): 1354-1365  https://doi.org/10.11654/aes.2021-0015

AN [ B AR 2R i A X8 FH CH, TN OFE TR A 52 i)

T, 2Bk, R, X {g
LV FRBE B4R 2021, 40(2): 464-472  hitps://doi.org/10.11654/jaes.2020-0953

FUEA % T s [ i D28 2 e et T PR e e
Tk, MRV, 30K, EFFE, 22 X0E, REIE, J& e
LAV IRETRL 23] 2022, 41(8): 1836-1845  https://doi.org/10.11654/jaes.2021-1448

A HLICH AL FCHE X 37728 el i 2 UAHE R 52

Ll WA EE, 15K F, SOMPOUVISETThongsouk, FLIE, 2 AR, BXEH
LV FRBE B4R 2021, 40(9): 2039-2048  https://doi.org/10.11654/jaes.2020-1477

KEMIE AT, FHEZHEINFER


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-1433
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0181
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0015
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0015
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0015
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0953
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0953
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0953
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-1448
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1477

2022,41(8):1825 1835 xR W F OB R F F R 20224F8 H

® Journal of Agro-Environment Science @&

4, R, IETY, 5F R RIZK SRR A A fi SRR 3 800 M 8 5FRGE PET D). A0l PREERL 224, 2022, 41(8) : 1825~
1835.

YUE Q, WU SY, ZHANG Y F, et al. Life cycle assessment on greenhouse effects and economic benefits for different paddy rice—upland
rotation systems[J]. Journal of Agro—Environment Science, 2022, 41(8) : 1825-1835.

REA SRS 4 @ BR =R R EF RN
EE, RBEV, RESF, B4R, IR, AR, 2R, fhent, A, RE

(LTHE R B 2E B TR ST BT, R AR AT TR TR W A A S SE 00 %, M At 2100145 2. 4 BB 24 B
LM BE, B A 2100385 3. VLI BRI IR A R |, 7095 &M 2130005 4. B 5K R2E R IR S IR Rl 2424 B¢, m
210095)

B LUK A AERS O AF SRS G, X HE A A TR A8 AR AR 2l 2 M RICRAAE , #2508 DG SR e DX 3R, 0 TL =3 200 R AR -
W g THEARSS &, 8 55 PPN T R BRI AU 2 U AR W B R AR BT IR N DS, B BRI KA 5 w3k /D
A KA SRR T /N KA A LKA 6 UK AR VR AL L, SR AT S A - (il , T 2020 4F 6 71 —2021 4 5 1 kA7
CH. A N,O HER AL I , 3 5 254 )y R AU A7 I 52 ) CHL A NSO HE T DG B DR 2R, R T 40 BRI i T R A Wi s 158 v L 3T
WA R AR B O BRI FN 2 TR0 . 5 R AN RK AR AR CHL R BRI 95.6~173.3 kg-hm™, HEC R 5 A FERG AT i H
AR A O8N0 BARHFICRE A 1.5~2.5 kg-hm™, SZ it U A FERG FHIE FH A KA i F LA AL S . 5 m &UIE
Jit P e AN AT 0 NoO HECRE , 17 HL 25 5 30 AT LT &5 B AR A1 A FERS AP R KRS ™ i A9 28 1k 25 5 3 CHL A NLO B Y
PETH A, BIRS A R FIK RS 7 5 CHL AR i 22 TE ARG, 115 N0 HERCR: 2 RSG5 1)/ KRR R i 2 T s by
10 139 JC-hm™, i THAMASAER R X H AL 2 TR0 i 2 SACHE i A B, R A8 )/ 22 — K R B VAR 2 4 NL0 HE TR e
15 R R AIGL (R L e B R IR AR HE R AT R (0.41 kg COse-T0) s B Be—/KRFHRAE S0 I LIS /N2 AKIH A
S IRFEREAE I AR 51% .33% . 20% F14% . ANTFZK SR Jr =T BORE R AR IR 2 8000 A 038 22 5, 58 kKRR R V2R G
TN (3.1 1 COse-hm™®) BEMRT/NE IKFEAE (5.4 1 COsehm™) o HFFERM, 5 HAMGEMER AN L, 2= 3K 5K
RS R IE A 55 22 U WA A A [ I 3 2 SO HE e AR X AT, A ZERE A0 FH Y SR A 3 A ) o B SR 000 1 28 5 A0 P I Y
HEEWH R

KR K FHEAE s CHas N0 s KA 5 R AL AR 5 4540 J5 el

PESES SI81;S344.1  XERFRERG:A X EHS:1672-2043(2022)08-1825-11  doi:10.11654/jaes.2021-1433

Life cycle assessment on greenhouse effects and economic benefits for different paddy rice—upland rotation
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Abstract: This study aimed to investigate the characteristics of greenhouse gas emission from paddy fields based on different paddy rice—
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upland rotation systems and explored their key influencing factors by evaluating the effects and cost benefit of the greenhouse and
comprehensively assessing the best rotation system with friendly environment and high economic benefit. In the field experiment, six
rotation systems such as fallow—paddy rice, Chinese milk vetch—paddy rice, wheat—paddy rice, oilseed rape—paddy rice, green forage
wheat—paddy rice, and broad bean—paddy rice were set up. Field CHs and N>O emissions were monitored from June 2020 to May 2021
using static chamber—gas chromatographic techniques, and the driving factors for CHs and N,O emissions were analyzed using structural
equation model. In addition, the environmental and economic effects of different rotation systems were evaluated. The cumulative CH,4
emission from paddy—upland rotation ranged from 95.6 kg - hm™ to 173.3 kg - hm™, and the CH; emission intensity was related to winter
straw returning amount and rice yield. The cumulative N>O emission ranged from 1.5 kg+hm™ to 2.5 kg +hm™ and was affected by nitrogen
application rate, winter straw returning amount, rice yield, and soil organic matter. Besides, nitrogen fertilizer application did not only
increase N>O emissions but also led to the reduction of soil organic matter. The change in winter straw returning amount and rice yield had
contrary effects on annual CHs and N>O cumulative emission, which had a positive correlation with CH4 emission and a negative correlation
with N>O emission. Green forage wheat—paddy rice rotation had the highest economic income with a value of 10 139 yuan - hm™ and was
higher than that of other rotations. Despite generating the highest N,O emission and having weak soil carbon sequestration capacity, the
greenhouse gas emissions per unit economic benefit of green forage wheat—paddy rice rotation was the lowest with a value of 0.41 kg COse -
yuan™. The value of Chinese milk vetch—paddy rice rotation decreased by 51%, 33%, 20%, and 4% compared with that of oilseed rape,
wheat, fallow and broad bean—paddy rice rotation, respectively. Paddy—upland rotations significantly affected the greenhouse effect for
paddy field, and the global warming potential of Chinese milk vetch—paddy rice rotation (3.1 t COze+hm™) was significantly lower than that
of wheat—paddy rice rotation (5.4 t COze - hm™). Compared with other rotation systems, Chinese milk vetch—paddy rice and broad bean—
paddy rice rotation systems could both ensure high economic benefits and relatively low greenhouse gas emissions. Winter straw returning
amount and green manure biomass were the important factors to realize the synergy of environmental effects and economic benefits.

Keywords : paddy—upland rotation; CHs; N>O; paddy rice; economic benefit; structural equation modeling
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Figure 1 Seasonal patterns of daily average air temperature and precipitation during field experiment (2020.06.25—2021.05.16)

aEE S

J

e

‘T

e

AR

2 REAERNRFETEE

Figure 2 Schematic diagram of plot layout for experimental treatment

WWW.Qes.019.CN




URETR Rt Y £ 4155 81

m@g 1828

®1 FRARREFRHANEERES

Table 1 Field management practices for different paddy rice—upland rotation systems

BRI Ab B KZ IKFEZ
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BRE 7J<Tﬂ s it =R g-hm™,5 H 22 H B &4 H - 14 B 10 ] 12 H gk
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Table 2 Greenhouse gas fluxes for paddy rice—upland rotation systems

- CH, Bk i Cumulative CH, emission/(kg+hm™) NoO SRFHECHE Cumulative NoO emission/(kg-hm™)  F 45 44 5 vk 34
Treatment USRS K% Ja 4 P EES vES 4 GWP/
Paddy rice season Winter season Annual Paddy rice season  Winter season Annual (1 COe-hm™)
CK 116.9+6.6ab 1.0£0.4a 117.9+6.7ab 1.120.2b 0.42<0.1¢ 1.5£0.2¢ 3.7+0.2ab
T1 93.9+20.3b 1.720.1a 95.6+20.3b 1.3x0.2b 0.5+<0.1be 1.8+0.2bc 3.1£0.5b
T2 171.4+58a 2.0£0.7a 173.3+6.5a 1.5+0.3ab 0.7+0.1ab 2.2+0.4ab 5.420.2a
T3 138.2+67.1ab 1.50.5a 139.6+67.4ab 1.5+0.2ab 0.920.1a 2.4£0.2a 4.5+1.9ab
T4 122.2+14.1ab 1.620.6a 123.8+13.7ab 1.920.3a 0.620.1bc 2.5+0.2a 4.120.4ab
TS 111.0+22.7ab 0.9+0.6a 112.0£22.7ab 1.50.1ab 0.5+<0.1¢ 2.0+0.1ab 3.7+0.6ab
T ANRING FEE R A PR 22 5 i 25 (P<0.05) . Rl
Note: Different lowercase letters indicate significant differences among treatments (P<0.05). The same below.
sgl——F——ID« M R
-=-CK — Tl — T2 — T3 — T4 —1T5

CH. il &

|
—_ O = N W kW
LT —

CH. emission flux/(mg-m™+h™")

P—

136 150 164 178 192 206 220 240 244 255 269 283 304 318

1 8 24 40 46 53 66

87 108 150 171 192 213 240 248 269 290 318
At ] Time/d

FAFRIRIFLME K s D RIREET 5 IM 7R [BHBIOHE K 5 R FIR TR I 5 21 (7 Sk AUFAT Y I ] B EAT AL 2. R I]

F indicates continuous flooding; D indicates drainage ; IM indicates intermittent flooding; R indicates rain fed ; The red arrow represents

the fertilization management. The same below
3 ARKEREAXHCHHAMBEESTTEN

Figure 3 Seasonal variation of CH, fluxes for different paddy rice—upland rotation systems
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T5>T1.

ERAVEZE, CHL H HERGE BB AL, BRFAE
A CHAHERGHE i H AR LR AH L, BRI, Bk
Jit A TR, 5 A R ), 45 Ak PG CHL HE o et A v 5 i
U 1 2R R AL, CHL HE G 2 FAIK, BB F 0.
B J5 7E 2021 45 4 A H ) Fn s A 4], 85 b FRFR IR H
U CHLHER 0, JEL R AT BB S B A 06 . AR e 1R
B R AEZE CHL RS i, T2 b 38 SRR HE K
R (2.0 kg hm?) |, TS AL FEE A (0.9 kg-hm™) , {H
WAL ] TG & 25 5 .

AN T S8 AR AR X 0 A 4 CHL B R HE G L B B
FEF(F2), 5K RHECE AL, T1 4
PR CH.JH 4 BFHEUR S 45K (95.6 kg-hm ™), 1B 3
T T2 4039 173.3 kg-hm™, Sk /N il
H/NE A E KRR CHL R AR B B AR
430 B 28 = - KRR R AR 1S 0 80% . 45% . 28% FiI
17%.

2.2 ANEKEBBIEF KB EE N0 HERUFE

AR ESAE 7 = B L AE NLO HER 3 an 18] 4 s
IKEREAE 7 2 4 NLO HE i & Z 4 h e KRG 2, 2
HEER ) 62%~76% (£ 2) . TEKFEEME RS,
Tt FENE A R, N.O H HElGHE & A7 /NiE 7 Bl S
PR RAR M HEBOK - o MK FEIEATE T, MRS
AR P e 75 SRy i SRS A 1 458 NLO Y HEJK

25 Kb FH ) NLO HERIGE 5t 78 I SO E T IR 3 0
HETIOM B 7E 145.0~450.5 pg-m™+h™ 35 Bl ; B 5 N.O
HEBGE B IF 00 R R o KRR EA ] B 7K 3, 4% 40 3
N O 0 2 8 5 U it A I s T v, BEAE IS NLO 1Y
HEGE A AR AT IR F 100 pgem™+h',
SV E T2 T3 HITS Ab PR /KRG ZE N0 SR FHHE A
A, R 1.5 kg-hm™, T & 25 5%, 117 T4 kb BRI 2 1 T
CKAIT1AbER

R AEZ  CK LT ATS 40 H ) NO H HEL
A F AR, 2 B 4R -6.3~102.5,2.5~97.3
pgem2-h' f13.3~191.5 wg-m>-h' Z[a] . JE K AT g2
AR, PR E L K5 10.5 °C; 54 CK ANt
JIE JT1 N TS Ak 3t 1K (45 kg - hm™) 23 i A 2
JCHH B NLO HE R W g I IR At 4 B bR IR 1
Jiti FH L iR R 1 NSO HE R AT — 2 R R A 1S, (.
biJE i TFFa . [FRELE 2021 4E 5 40, 3643 b BEH
B — A~ NoO HE 5 =i 0, T B8 2 b F 32 31 58 55 °R 179 5%
Wi, PR 2 AT KA AR T R 2R N0 REHE K
12 RN AR U R T3>T2>T4>T1=T5>CK , f1 T i A
()22 5, CK Zb 3 i A T T2 M T3 b3, T1 Ab P i 2%
T T3 4b 38,

AN R K RS VERE 0 J A N0 R BRI A
FHEF(F2),FKH N CKLS kg-hm™)<T1(1.8 kg-
hm™?)<T5(2.0 kg-hm™?)<T2(2.2 kg-hm™?)<T3(2.4 kg~
hm™)<T4(2.5 kg-hm™) , H:H1 CK AL FE Y NLO JE 4 R R
HEC R T BR T1 AL RS A oAt Ab B, K R 5
BN SR KNE B E R A ISR R
NLO Jii] AF HE S B AR R EL CK 3 0 68% . 57% . 47%
34% 1 19%.

23 REKBRIEAXNEFILRES
FH 2% 2 AT, K SRR VR R P ) ) A 34 T T A s IR
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Figure 4 Seasonal variation of N,O fluxes for different paddy rice—upland rotation systems
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N T2 (/INZ2 - 7K FG ) >T3 G SE—7K FF ) >T4 (755 /)y
A —IK G ) >CK (25 N -/KAH ) =T5 (5 G —7KFF ) >T1 (%
ZHE-KAE) T2 b B JE A 3 R T S R K iR B 5.4 ¢
COse »hm™, 8 T1 A (3.1 t COse - hm™) I 25 18 1 24
74%,
2.4 AEKBBIEAXWBEERFHHE

X F AR 2 B 2k KU (% 3) , T4 Ab FH A v
K E] 10 139 6 - hm ™, J2 i IR A 75 T3 AL A9 1.6 1% .
55 T2 Ab AR L, T &b B ) JR AF 28 B 8 25 R AIK 15.2%
(1291 7% -hm™) , {HEHI A3 2> 2.3 t COze - hm™ [ HEHKL
BN (R 2) o KEFAE T U KRS ™ &0 8 148
(T4)~8 854(T2) kg-hm™, &Ab P [A] JC i & 22 5+ .

AR 25 HE IO B oK B, T4 A B AL, 4 0.41
kg COe+J0", T3Rb P F 7, ik T4 Rb PR 2.2 4%, 48
eI AEFEAE (R B 25 HE IO B 40 31 22 /I
&2 RN A G KRR A AR 51% .33% . 20%
Ma%, M b AT CK L3, T1 4b FH AR A% AL H
AE IR TR I (R R 16.2% ) , 42 18 JE 4E 8% 4% (B iR oy
4.4%) , 7] Bt BB ARG T B 057 0 2 HE 05 BB (B i Ay
19.6%) .

2.5 AEKBBIEARXIT LIEERAOF W

28 34 58 A JH AE RS (2020 4F 6 A —2021 4 5
J1) 855 A A B A A 32 PR Ak 3 G Ak B ) A S 2 22
S (£4) (A TIFERA P 5 BB AR
AL T A 5 T1 A B W A S AR
K 15.1 mg - k'3 TS Ab PR A 3 R4 5 o A, ik F
102.7 mg-kg ™'

552017 490 A A ML S AL, 4800 3 a
5 SEAEIR A AL BR A AL 5 A — B 1Y)
s, Forh T AR EE B AT HLBTHE N i s T T2 AR R (H
SR B T3P A LTS IR 2 , 2945 ¢ keg's &
AhFR pH BINEAE R R B %2255, HIEAR
TE3 afbf AR JE FER KRB 2R, RN A
ATl RSO i S T A AR SR B — B L R
I3 ik 83%(T3) . 110%(T3) Fl 15%(T5) .
2.6 KEREBRESEHMXELMEE

W s s, K R FEAVEREROM 42 3R A8 2 52 i 1) J]
AR VG P F B A7 CHL BB HE R A sE i, 11 R 5K
(b{E )M 0.99(P<0.001) , A4 N,O B FHE i & 19 b {E
90.06(P<0.001) . 7K F4EVERT H 1Y N0 Jal 48 HE 0

x3 FRKERIEFAXNIEM=ESAELFUE

Table 3 Crop yield and annual economic benefits for paddy rice—upland rotation systems

S 4-7F Winter season JKAFZE Paddy rice season }gjg;ﬁﬁ ${jq&§ﬁpﬁ5{
Treatment A Cost/ J i Yield/ Pff Income/  BAS Cost/  AAAY7H Yield/  7*fH Income/ Annual benefit/ SRE GHGI/
Ot-hm?)  (kgrhm™) (JE-hm™)  (JE+hm™) (kg-hm™) Gi-hm?)  G6-hm?) (kg COe-JC™)
CK 0 — — 16 305 8290a 23212 6907a 0.56+0.12a
T1 4020 — — 16 305 8 398a 23516 7211a 0.45+0.08a
T2 8 640 3 763+409 8 655 16 305 8 854a 24 791 8 502a 0.67+0.15a
T3 9 465 1 486+630 7281 16 305 8 824a 24 708 6222a 0.91+0.52a
T4 8 640 9 814+943 11777 16 305 8 148a 22 816 10 139a 0.41+0.02a
TS 8520 1 082+109 8 656 16 305 8 683a 24 313 8 147a 0.47+0.13a
R4 FRKERIEAXTH L EBUMR
Table 4 Soil physical and chemical properties under different paddy rice—upland rotation systems
S g ﬁﬂlﬁﬁ ﬁ’ﬁéﬁ ‘ ﬁ)ﬁﬁ@’%& pet i . AR ‘ AL .
e pH Soil organic  Total nitrogen/ Available nitrogen/ Total phosphorus/ Available phosphorus/ Available potassium/
matter/(g-kg™) (g-kg™) (mg-kg™) (g-kg™) (mg-kg™) (mg-kg™)
IR (2017 4F) 6.2+0.2 16.6+3.2 0.8+0.1 13.1+1.5 0.24+0.01 11.8+2.2 89.2+3.8
Before experiment

CK 6.0+0.3a 18.7+2.7a 0.7+0.2ab 10.4+3.3a 0.37+0.08a 14.8+6.3a 95.2+10.5a

T1 6.0+0.4a 20.7+2.8a 0.8+0.1ab 15.1£2.9a 0.40+0.06a 17.4+5.6a 98.0+7.0a

T2 5.8+0.5a 20.1+1.1a 0.8+<0.1ab 14.7+£2.3a 0.41+0.03a 23.4+4.8a 95.0+2.2a
T3 5.6+0.4a 21.1+1.6a 0.9+<0.1a 13.6+1.9a 0.44+0.05a 25.3+7.3a 92.3+13.1a

T4 5.7+0.2a 18.9+0.5a 0.7+0.1ab 12.1+4.0a 0.40+0.03a 19.3+3.4a 85.3+4.9a
TS5 5.6+0.1a 19.2+0.4a 0.7+<0.1b 13.2+3.6a 0.39+0.02a 20.4+7.7a 102.7+8.1a
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The blue line indicates a positive correlation and the red line indicates a negative correlation
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Figure 5 Driving factors for CHy and N>O 1

SR EAC: 5 AR (EEZWEER b
B0 1.12,P<0.001) , = 3HEAHLIT 5 & (b {54 0.26, P<
0.1) 2 IEM KK FR ; SFEFF A H i (b H-0.63, P<
0.05) FlZK R 77 4 (b (B K -0.44, P<0.01) 5 11 AH 56 5
Fo T EAE CH, B HE L 3 2 22 A AR YRS AT A
HH 12 (b (BN 0.67) I sZ M, JL vk & 52 KA 7 12 (b (N
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SER AR R 012, F 55 A LIS R 4 it
HA K., HEAVLE SRS AR B2 IEAH
K F L HE AR AE B (b {9 -0.14) F74E—E T

3 itig

3.1 K BEAEXF R B CH.F1 N,O HE 5 H 50

AN TR K S5 A 7 O A D CHL HE AT 18 2552
Wi, S oK 5 VR AL BRAG A A CHL B HE L &=k 95.6~
173.3 kg - hm™, 5 & A B 52 /9 W0 25 2L A5 21 (91.6~
283.3 kg hm™)!®" /N oK A 48 A BAT B 1Y
CH HFGE 7, 55 2K FM R 45 ] — 3. KR
SRS H CHHR ik = 4R thfE K AE 2=, RO R AR IR
s 7K FA B AT ARk e T A, ARl R
CHy = A HER 1, L, hF R E AR E
I, /NAZ KA IS —K A SR A AR L TR R K A 34
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ST RE R W AR IR DY SESI R ST 25 AR R . A
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n paddy rice—upland rotation system

TERSFFRFEA 2 3 a i, R 3ENE 7 01 4 i ek T
IKAEAR R A AR A, S — 2D i T A %
- 3 AR U i, PR S B PR K 8 CHL
AL CO,, A AH 15 CH HE R B3 R R, 5
Gh  ZREVERREFF ) C/N 23 52 i A B CHL HERCR:
W HASFF ) C/N M, BEVR Y U 5, R
AT T R v, AT AR 1R T CHL G gk e 4
= (C/N:14) A5 (C/N: 17) (K FAVEHR I
RAKAY 5 4F CH, B . EHAAEEN R, ¥
Yo K FEESAE T A2 CH, BRLHE B R AR TR IR - 7K A
S AR BRI AT BRI 48 25 0 B R A FH AR HF T /K R A R AR
REE PGESALIE R, R CHAEAE A, BR T/
FF C/N (52 Ak, CHLAHEBCR I 7] 58 5 SRHE Y 85 18
VEFIAE 5%, H 1R RE 7 (35 2 L KR A Rk AR
RAERKIER, ME TEARM R K B ELr
CH. LN COu, T FEAR CHL HERL B . ek, 5K DY
SEFN DONG S5 27E i 9% Hh 38 e R, 76 R 58 45 (R #0
B OUT U0 i FH A mT RE 52 i R H A 39 A
CH, it , ZE A A A U TR AR R A PR A
AR 3 s ) A0 e v v v ML, (e) 42k &
GFAE PR P e T AR AL T R AP AR KR, &
H CH HERC R . SUN 2290 538 & B CHL HEE
TIEAEE G OC R, A E Y R R H B
R ML e 32 B W R, A K
A3 R AR AT PR 20N = AR HE it HoA R
YEHE TR Z5 R O R A VERI A R 481 CHLHE L
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53275 K ALBR AR (WFPS) 5L 1E A 56 3¢ 2, 1M NLO i
Ji 5 WEFPS 5 17 AH 560G R, TEASW 58 b IF R AR
e I

KR AR NLO J8 A A HE = 1998 Bk 1.5 (4K
=K ARG ) ~2.5 (1IN KRS kg -hm 2, 5 E A5
SR P, N,O BFUHE R B 2 A
Jiti A 2 2l Ry 3L e R L A I AU IR
MEEDTE S, FENO KR HE®™ . AH H TR I - 7K A
AR R AZ R A A 3 A0 A NGO HE T 2
1.5~3.7 527 {HF I A & B0, AS it AT 9 AR TR -
IKAEE VR A S 2 NLO HE B T R T4 o= -
KAEFAERR, IR T 68 5% = 0o HIRA R AR
A HLEA XSS S AN, ALBANITO V0415 H i
NER B 2022 BN0 HElE . kS, RE
Jite N s A ], 5 1) /N 22 — K RE S AE 1Y NLO SR FHE K &=
2 TR KA 5 = KA SR A, nT R R/
2 IR I % BE 1 33 rp IR R RS s i KRR A K
Z= 1 NoO HE™, AN R AR AR I AR PRk 2 22 Sl
SRR IR TR, 1 TS ) U0 BR A OC
TE G 3, B8O K A7 7 X0 NLO HE ik &2
PRE 2522 S5 N, ZHANG 2550 % 30 48 2 B — /K g
KEEAE ST, AR bR AN R I b B O A B 1 32
LR HLAT R A2 A MR T N Bl FF TR (31%0~419% ) Fl
BRI P (14%~28% ) , T AEIR PR - /K A R A b L 28 1A
B EEANER L 5% . FANG ZEPHF9 % B0 48 2 B — 7K A
FOAE N T A ML R RO AR A A
AN K B EAE 7 b KRR K Ao
i) N O HERC, 00588 19 PR 23 i AR - 45 44 Fnii /<,
PE G740 DR S B3 B A8 Pt 2 i+ B8R
FIEER , T HE T 1358 N,O A HIET , IR 1M ) Bk s 7K
EREAME T I NLO HEACR 25 ) TR K B,
3.2 KERIEMFIHEES T

AV B = ARG FTRERE IS, 4 e
e ) AR D o B PRI RS FFA H K25
ViR G AR KRR 5 Y R P A WL &
(F£4)  Hx B EBEMET CH A HER (K 5) . ik
SR B R A RS AT AR A 4R AT 5k CHL 34 HE
2722.4 Tg(LL CTF) , A% FF 8 Y [ fe g 71 8 10.5
Tg, AT WS AT H 38 HE CHL (143 2 3000 25 KRk 1
SR BRI HER RS o Bh2 B RS FF I FH 2 vl HE ) g
AT SRR RE B s A [ e ), SCRE R IR H i %<
RHERC . A H 3RS A5G ML TR A =, sk
N - HEE WL R P BN 3R K AR A

PRI AT BE B AR ) R AR R R, )
W, YANG S59495 o K 3815 /N K g 4R 1E R
girh  AH TR RS AR a4 id B AR ]
P A DL &, (AR TR N A
R o ASFESAE 7 20 A o i R T
ARGk A SR WSO PR A . /NEZ IR A
SRR R RN FE - KR 3 Rl AR 7 Y o — 4R
A HARS AT R &R A Y R (R
FEFG AR5 R0 ) i 2k - e Ak, FLA it R0 ik
FI| 540 kg - hm ™, W1 25 18 B — € W PR B T5 G XU o H
AR ARLE G ATk RS IR R & SAHE
B o A, ISR - K ARG RS AE OIS AE KRR Y
Fr KSR BB DR A TH SRR R AR R 54 A
g o A - S A Wy TR, T ELIh S S A 7 e
o B R TR A B R A R B 1 R g
F TSR A R AR 7= D BE T 2% (SR8 ) — K R 2 48
B LA FAE DT = A SR A o AR R S S R
T AR A Rt AT A B S, R A
B3 O SR R A 7 4 R E I B KRS 2, T K R 2 S
S it A A 8 U it , e A K R R 35 a0 aed T, 6
HUTRR AL S ARV R IE G, [R] s 1 At 25 <
PRHE R i A FH AT Y5 Y S PRI () Ji- 128, 545 /)N
Az — KRG SR A5 v 48 5 8 4 de v RV O =X, LR
NI HET Rt SRR, (L HL - 39 [T B 0 A X455 o

FAXT T HAWAEAE 2, 5 = 9K R e KA
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1t 20% fLJE A 3R RE BB ff R LA 7 5, ]CREA A
TR AR R PR R . i EAR AR e VTG Y
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R S B R = s 1 e DA B RO it ST T L E b
AL SR e i i i 5 5 St Bl A 2w I
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