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Abstract: To understand the emission rules and influencing factors of ammonia volatilization (NH;) and greenhouse gases (N,O, CH,,
and CO,) in paddy fields, where organic fertilizer replaces chemical fertilizer under a rice-duck symbiosis system in the Erhai Lake
Basin, we conducted a randomized block field experiment. The experiment used the ‘Yungeng 37’ rice variety and dry ducks as
experimental subjects, with an equal nitrogen input of 180 kg-hm . Four treatments were established: 1) rice monocropping with no
fertilizer and ducks (CK), 2) cattle manure replacing chemical fertilizer in rice-duck symbiosis system (C+D), 3) chicken manure
replacing chemical fertilizer in rice-duck symbiosis system (P+D), and 4) chemical fertilizer in rice-duck symbiosis system (F+D).
Ammonia volatilization and greenhouse gas emissions from paddy fields were monitored after each fertilization, and pH, Eh, and con-
tents of NH,"-N and NO, -N in the soil and surface water were measured. The results showed that ammonia volatilization rate peaked at
1-4 d post-fertilization. Compared with the F+D treatment, replacing chemical fertilizer with organic fertilizers in the rice-duck sym-
biosis system significantly reduced the ammonia volatilization rate of the paddy field by 56.41%-87.05%, decreased the accumula-
tion of ammonia volatilization by 95.47%-98.65%, and lowered volatilization loss rate by 96.00%—99.22%. There was no signifi-
cant difference in cumulative ammonia volatilization between the C+D and P+D treatments. Replacing chemical fertilizer with
organic fertilizer in a rice-duck symbiosis system significantly reduced N,O emission flux by 56.71%-56.93%, cumulative N,O emis-
sions by 70.36%—70.52%, and cumulative CO, emissions by 10.49%-30.54%. However, it significantly increased CH, emission flux
by 136.56%-182.34%, and CH, cumulative emission by 61.96%-93.33%. There was no significant difference in the global warming
potential (GWP) and greenhouse gas intensity (GHGI) between the rice-duck symbiosis system using organic fertilizer and the F+D
treatment. The main factors affecting ammonia volatilization were the concentrations of nitrogen, total dissolved nitrogen, NH, -N,
and NO; -N in the surface water. The main factors affecting greenhouse gas emissions were soil temperature, pH, Eh, contents of
NH,"-N and NO; -N, and rainfall. Under the rice-duck symbiosis system, replacing chemical fertilizer with organic fertilizer can sig-
nificantly reduce ammonia volatilization and N,O emissions. Additionally, using chicken manure instead of chemical fertilizers can
significantly increase rice yield, making it a sustainable development measure for reducing emissions, increasing efficiency, and sta-
bilizing yield.

Keywords: rice-duck symbiosis; organic fertilizer replacing chemical fertilizer; ammonia volatilization; greenhouse gases
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Table 1  Actual fertilizer application amount of each treatment
L UEIZIE Ak FRIPBALE ot o
b3 ﬁﬁ]‘]‘ﬁ}}?jﬂ Fertilizer nutrient HE)H’QN Fertilizer Nutrient input EHEE(M‘J’:%) ) /JT'_Z}]LEHEE
Treatment Ap]?l'led content /% Femhzér water content amount /(kg-hm ) Fertilizer rate ((E'y basis) Fertilizer amount
fertilizer N PO, KO C/N ratio % N PO, KO /(kg-hm ) per plot /kg
CK / 0 0 0 / / 0 0 0 0 0
C+D 438 1.35 0.07 0.25 15 48.44 180 9.33 3333 13 333.35 116.40
Cattle manure
P+D pLES 1.71  0.08 0.05 17 5.32 180 842 7895 10 526.25 91.89
Chicken manure
F+D R 46 / / 180 51.30 3.42
Urea
RS 16 / / 72 58.95 3.93
Calcium
superphosphate
Eatia: 60 / / 90 19.65 1.31

Potassium chloride
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Table 2 Accumulated ammonia volatilization and ammonia
volatilization loss rates of paddy field under different

treatments
R R B BIF LRI A
hbyp Cumulative ammonia Ammonia volatilization
Treatment volatilization loss rate
/[kg(NH,)-hm’] 1%

CK 0.10+0.07b /

C+D 0.25+0.09b 0.08+0.05b

P+D 0.84:+0.60b 0.41+0.33b

F+D 18.54+6.55a 10.24+3.64a

CK: FHAHEAL . ANFENG; C+D: A28 RALAC+FATG LA ; P+D: X
FERAUALNE+RENG L/ F+D: B ARIE+RENS AR o RS NE 2B
R ALFRA] 2% 5 [ 3 (P<0.05), CK: rice monocropping with no fertilizer
and ducks; C+D: cattle manure replacing chemical fertilizer in rice-duck
symbiosis system; P+D: chicken manure replacing chemical fertilizer in rice-
duck symbiosis system; F+D: chemical fertilizer in rice-duck symbiosis
system. Different lowercase letters in the same column mean significant
differences among treatments (P<0.05).
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Fig.2 Dynamic changes of N,O emission flux (A) and N,0O accumulative emission (B) of paddy field under different treatments
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FESEAE FEEAC B, H 3 A~ 4b (] N,O BFRHE 2= 7
AN . F+D AL B N,O HER & ik, BAR I N,O
HECRE ey, i A PR S HE R (Y 72.25%. F+D Ab B
N,O B HER B CK. C+D Al P+D kb 3 43 51 & 2 $i
T 274.88%. 239.30% Fi1 237.39% (P<0.05).

222 CH #HiiBEEMERANE

CH, 4 HE i & 0 18] 3A i o L HE S fil 19 Ry,
CK 1 F+D &b 3 CH, HE ik 22 1k #/1N, C+D #il P+D Ab
B CH, HF ik i 5 22 ¥ 7t 5, P+D Ab ¥R CH, HEC & 7E
6 J1 13 A 534 {H (60.81 mg'm *-h™") Fifi 2 X IFAR .
FEAE J5 A5 WS LRI 1], C+D AL B Y CH, HE R & 48
A 22 B /UM R R, RN REAE S, C+D
A1 P+D 4k B ) CH, %38 & 24 KX T F+D #l CK Ak
PR, 8 F+D AL BEHEE AN 136.65%~182.34%,

CH, 2 HEf & anld 3B iR . C+D il P+D Ab
5 CKA F+D AL F CH, 2B R 2 5 B &
(P<0.05), 7 &b B[R] 22 S5 A i 3 (P>0.05), C+D 4b
BEAE I CH, HEC ek, o7 A3 S HE R 1Y 53.19%;
ifif P+D 4bFRELAE ] CH, HEMCE 5K, o b 38 S AR ik
1 47.65%. C+D Ab B CH, 2 FLHE ik & % CK Al
F+D &b 3 43 5] i 2 418 il 446.90% F1 61.96% (P<0.05),
# P+D AbFR D 16.23%. Ui B A HLIE AR AL IE -+

100 )

0 -a— CK

80 | —e— C+tD
—— P+D

70 - —w— F+D

60

50
40

E R Panicleifenilizer
BEE Tiller fertilizer ~ 08-07
06-20 H L

o 1 I Receiving duck
09-18

Lo

HOHS Relesing duck |
106124 :
Lo

CH AHFHGHE
CH, emission flux /(mg-m2-h™")
CH, 2R HE
CH, accumulative emission /(kg-hm™)

~
(=R}

H ] (H-H) Date (month-day)

WV \O O O \O T~ 00 00 0 00 0
So o SooCo

ity e 2 A8 X2 1 N CHL, R
223 CO,#HimEEMRRHME

CO, HEBCE = il 4A s o A FE R 0 Fa g
AR 45 Ab B CO, HE ik A £k 52 B AE LAY R
i, KR S RS R, 45 40 H CO, HE il i /N g i 5
IR o218 b ot A g 3k AR 1 4 Lb B CO, HE ik
Mz FRHE RO A, BB m CO, HE I B 34 H B
18 A 13 H, 705k 936.22 (CK). 1 333.01 (C+D).
1411.88 (P+D) 1 1 544.55 mg-m *h ' (F+D),

CO, BN £ 40 & 4B fir s . AN Al Ak 3 CO,
SR HE R 0 e — B0 R IE ) > B IR 30 >3 e 3
CO, HE B e 5 K A E e . P+D 4b
FELF F+D Ab B Z 0] CO, R EZE R AR E, H
¥ 5 ¥ & T CK Ml C+D 4k B (P<0.05), P+D Ab 3§
CO, B FUHE i & % CK F1 C+D 4k R 43 551 & 32 38 Jn
102.82% H123.69% (P<0.05), % F+D 4b30#/1 10.49%.,
5 F+D Ab AR LG, C+D 403 CO, R 1275
71> 30.54% (P<0.05).

23 BHELETARENEERLEI KB =,

EREBEHIIRESEHEENR N

ZEA e AR SN W 3 R, P+D Ab =
I e, CK A B B by de e 77 5 1Y 58.4%, 150 ) 2
FIREIK B e i PR AL B 3/5 ZE AT AR 7 P+D AL B
5 CK Fl F+D 2 #EXT LY, 43 500 3 7= 71.3% i1 10.7%
(P<0.05), C+D 4k 3 5 F+D b B %F [ 3 7 18.0%
(P<0.05), C+D 4By J5t A o] fig 2 52 0 BEURE e 5
TR AR T BRI AN AT, FE 7K e Ja I 2 0 i R AR

300

® a [_1#4AE Panicle fertilizer
250 a EEENE Tiller fertilizer
B LI Base fertilizer

200 +
150 + b
100 +

50 ¢

0 j

CK C+D P+D F+D
AbFE Treatment

CK: TR AHEAL . AFRHG; C+D: A 3B AUALNE+AE R 3L A, PAD: XIS AALNE+AE R 3L A, F+D: B AL+ REMS S A o R [/NE S8R kb 3

[] 22 5 & ¥ (P<0.05), CK: rice monocropping with no fertilizer and ducks; C+D: cattle manure replacing chemical fertilizer in rice-duck symbiosis system;

P+D: chicken manure replacing chemical fertilizer in rice-duck symbiosis system; F+D: chemical fertilizer in rice-duck symbiosis system. Different lowercase

letters mean significant differences among treatments (P<0.05).

3 AELETHEE CH, HiEEHTEN (A) 1 CH, RRHME (B)

Fig. 3 Dynamic changes of CH, emission flux (A) and CH, accumulative emission (B) of paddy field under different treatments
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2500 (A) : : FHAC Panicle fertilizer & 14.000 (B)
i _s— CK % Tiller, temllzer 08E07 W Receiving duck g 12 000 . CIFEAE Panicle fertilizer
52000 - e %i[? 06-30 ! 09'1;3 E mmEENE Tiller fertilizer a a
£ S FDp k;‘gjz’;"g duck iz 5 10000 | WIS Base fertilizer
IE E 1500 ; =S
=1 ’ 22 goo0l b
3 | =t
KT s ' N
% g 1000 5 B6 2 6000
8% i ; S S
B 500 : : © 2 4000}
°, E E g
S . : & 2000+
0 . T =)
1 1 1 1 1 1 1 ; 1 : 1 1 1 1 1 1 1 1 1 ; 1 1 O 0
SHEEATTSEE 252 0aTy CK D mD FD
Vel a) VWO OO0 \OI>T> 00XV 00NN
SO OOOOOOOOOOOOOOOO ﬁf;ﬂ_Treatment

H (H-H) Date (month-day)
CK: i A AL |

AFENG; C+D: A4 2B UL NE RIS L AL PD: XG2S (UL NE+REIS 3L AL F+D: HUALIE+RE NG LA . AIR/ING PR b 3

[A] 22 55 i 3% (P<0.05), CK: rice monocropping with no fertilizer and ducks; C+D: cattle manure replacing chemical fertilizer in rice-duck symbiosis system;

P+D: chicken manure replacing chemical fertilizer in rice-duck symbiosis system; F+D: chemical fertilizer in rice-duck symbiosis system. Different lowercase

letters mean significant differences among treatments (P<0.05).

B4 FAELETREE CO, HEHE

BEINETWH A) 1 Co, ZFRHME B)

Fig. 4 Dynamic changes of CO, emission flux (A) and CO, accumulative emission (B) of paddy field under different treatments

3 FTRELETKEFZ, £IKIERERME

ESEHRE

Table 3 Rice yield, global warming potential and greenhouse gas emission intensity under different treatments

fhm IS ETi %fﬁifﬁﬁﬁiﬁ ' T2 AR HE R BE
Treatment Rice yie}:i Global warming potintlal Greenhouse gas emislsion intensity
/(kg-hm ™) /[kg(CO,-eq)-hm 7] /(kg'kg )
CK 6 583.5+178.5d 5 580.87+440.59b 0.82+006b
C+D 8 352.0+63.0c 12 997.37+2 290.34a 1.49+0.25a
P+D 11278.5+118.5a 15 832.24+1 477.13a 1.34+0.13a
F+D 10 185.0+133.5b 13 799.78+1 341.54a 1.2440.29a

CK: FEHANIGNL . AT, C+D: A= FEFRALNE+HAERG A= s P+D: XGFEFALIE+AERG LA F4D: SR E RS A . WISIAIE)/INE T RER R AL 21
[] 24 53 2 3 (P<0.05). CK: rice monocropping with no fertilizer and ducks; C+D: cattle manure replacing chemical fertilizer in rice-duck symbiosis system;
P+D: chicken manure replacing chemical fertilizer in rice-duck symbiosis system; F+D: chemical fertilizer in rice-duck symbiosis system. Different lowercase

letters in the same column mean significant differences among treatments (P<0.05).

JE, C+D. P+D Fl F+D &b ¥ 8] 43k 34 1% % (GWP)
FR 2 SAHE R B (GHGI) 25 S YR 3%, (H 1
T CK AL FE (P<0.05). 5 CKALBEAH L, C+D,
P+D £ F+D 4b H i) GWP 43 5] & 35 54 fin 132.89% .
183.69% Al 147.27% (P<0.05), GHGI 4> %) & 2 3% Jin
81.71%. 63.41% Fl 51.22% (P<0.05). LI F %W, 5
P FHORTG A . ASSEMEAR L, X9 26 280k AT +Re g kA=
FE I 5 4 = K RS 7 o, [ 2 S G T 4 BRI
T AR AR HRBORE
24 TEREETARAEVEEKRLES LERET

7k #5 pH. Eh. NH,"-N #1 NO, -N S 2T T

ap=A )

+3E#) pH. Eh, NH,-N Fll NO, -N ¥ & g 2548
LU SA B .+ 3E Eh 78 54 A 8 Ok 1,
B F+D Kb BEFTH Eh SRR Ah, LA b B 4
e, T 8 A 13 Hiktm & i /g AR (B
C+D 4bHf), B P+D AbH Ak, H 4y A B 4 18 pH Yk
HAKRAERKRE N, LY pHHAEF 8 F+D

(7.38)>CK (7.30)>C+D (7.25)>P+D(7.21), 14 NH,-N
BRI TR RS, CK, C+D. P+D I F+D 4b
PRSP ¥ NH,-N & #4318 1525, 16.85. 17.21 I
13.85 mgkg . T HE NO, -N7 & 8 K5 A%, & 4b 33
NO, -N ik JE# P53 J, HEFEe 4 +54F F+D>P+D>
C+D>CK,

MK & pH. Eh, NH,-N 1 NO, -N ¥ J& 51 %
AL SB FioR . 4540 HE H TR K pH ZE LRS54 S
K PRIAE, o F+D AL B K (10.28), Ho4shb B0 4
Fi1E 9.0 7247 . F+D AbHH pH i v ] BE 2 X A vt FH A
PR ZAE K T 2203 M &R CO,, Hovh & w1, R
IS0 B B BOK 1Y pH F e s HAB AR B R T i AR
FEI F14) VB TR 7K AR B fi B 1 (22 V)t o i FE B G 7K pH
WTE 9.0 24, B AT pH = . 7TH I3 HZ
J&, FEH pH TV 5, IR R e 7.5 24 . HIH
7K Eh 7£ 228.7~458.9 mV i 2y, B S /IMiE B 1 Tt
e, HTE K NH, -N R B AR {5 N,O HE RO A A L,
BUGEIE G 1~3 d P90 BRI, AL /5 2% A 3Ly 1 T
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T 74t E 80r
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121 -120 +
~140 |
7.0 160 L
68 1 1 1 1 7180 1 1 1 1
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~ 241 ~ L8F
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\é 18} E, 1.4 |
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81 L L L L 0.8 L L L L
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HH# (H-H) Date (month-day)

BENE Tillet fertilizer
105 (B) 06-20 500 HEAE Tilleri fertifizer i Receiving duck
10.0 JiCH Releasing duck 06-20 FHAE Panicle fertilizer 09-13
ad 06-24 450 + JM Relegsing duck 08-p7
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' 08-p7 400
9.0 + i Receiying duck > \¥
T sl Y 083 E 350 L\,
. =
52|
8.0 300 -
75+ F\ﬁx 250 -
7.0 i
L ey MRS S 2111} S S
I Receiving duck
20 ¢ B Tiller;fertilizer ; i Receiving duck Tr P Panicle fertizer 09-13
0620 % fa paniclp fY¥iilizer %313 6l ZEI Tille Zfert'lizer 084
08-07 06-20
15+ S o :Rele asing duck ! - o . R
o ! 06 ! =~ 5t JBCH Relepsing duck
en ! ' en 06424
= . : < g4l
o0 1 i o0
g 10 + ! g 3
< h =
Z ' ) Z
R H H o 2r
o H H o
4 : : Z 1r
ol < 0 &: oz %
PR T S S ST S T S T S S T S T SN SO ST S SO S| —l“““““““““‘
— NN IS O\ N — NN DS 6N 00 00 QN — N 00 <t — NN S O\ N — N N DS 6N 00 00 QN — N 00 <t
SEGaTa8ae28E =8 T GeATEGEGRE SR
WD WD D W) O O O O O I [ 00 00 0 00 %0 O WD WD N O O O O O [ I 00 00 90 00 90
SO OO OO oOoO SO OO oOoOoO

HA (A-H) Date (month-day)
CK: FEHRTGAL . ANFEHG; C+D: AR 2B AL ML +RE S 3 Az s P+D: 3G 282 0L AE A G 2L 4E ; F+D: B AL AC +AF MG L4 o CK: rice monocropping

with no fertilizer and ducks; C+D: cattle manure replacing chemical fertilizer in rice-duck symbiosis system; P+D: chicken manure replacing chemical fertilizer
in rice-duck symbiosis system; F+D: chemical fertilizer in rice-duck symbiosis system.
B5 AEALAETHELE @A) RETEK @) pH.Eh.NH,-N 1 NO,-N 2%

Fig. 5 Dynamic changes of pH, Eh, and contents of NH,"-N and NO, -N in soil (A) and surface water (B) of paddy field under
different treatments

KX NH, N ¥ & HEF i F+D>P+D>C+D>CK., [ 25 BRALETHBSELHINERS BEKRE

T 7K NO, -N & i 78 il B AL 22 7 YR e Rk i, A MK EFRBEXMES

B J& , CK 4k 3 NO, -N & & 2 30 Je I & J5 BEAIR, XoF T2t 00 5 i A e TR R A P B IR - R AT
C+D. P+D Fl F+D ZbHE NO, -N & S BRI <Z TR M0 (5 4) 15 0, 154 HLIE B A AL D +F s 4t
AL V6T 8 48035 % 0% 5 [ I K NO, -N, NH,-N.,
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bl
N
=

*4 BHRUFREZXSHEKMENSKEFHEXES

Table 4 Correlation analysis of ammonia volatilization rate with surface water environment and meteorological factors of paddy field

NH, pH Eh NH,-N NO; -N TN TDN R WS ST AT
NH, 1.000
pH -0.033 1.000
Eh 0.121 —0.292" 1.000
NH,"-N 04457 -0.123 —0.214 1.000
NO; -N 0.412"  -0.514" 0.352" 0.128 1.000
TN 0.493"  —0213 -0.010 0.824" 0.473" 1.000
TDN 04897 —0.220 -0.006 0.816" 0.466" 0.995" 1.000
R ~0.060 0.022 -0.026 —0.044 -0.196 -0.104 -0.114 1.000
WS -0.170 0.653" —0.459" 0.012 —-0.633" -0.137 -0.145 0.019 1.000
ST 0.011 -0.430" 0.259 -0.065 0.286" 0.045 0.059 0.034 -0.374" 1.000
AT 0.175 0.150 0.196 0.085 0.062 0.164 0.166 -0.518" 0.222 0.038 1.000

53 B FRIRAEP<0.05FIP<0.0 /K- B M. Eh: SULIE AL TN: S TDN: ARG R: R, WS: KU ST: 8RR EE; AT: “Ulik.
* and ** indicate significant correlations at P<0.05 and P<0.01 levels, respectively. Eh: oxidation-reduction potential; TN: total nitrogen; TDN: total dissolved

nitrogen; R: rainfall; WS: wind speed; ST: soil temperature; AT: air temperature.

A (TN) AT %54 5 &l (TDN) ¥ i 2 52 0 e 3% 1E A
X% (P<0.01), H /K NO,-N 5 Eh. TN Fl TDN ¥
JIF B B 2 TE A 6 (P<0.01), 5+ HEIR E (ST) 2
FIEME (P<0.05), 5 pH FXE (WS) SA4% 3% fiAH
X (P<0.01), HITEZK NH,-N 5 TN I TDN ¥ & S %
W IEAR G (P<0.01), 25 5L R WIHS I 2 5 & 0 #5 K&
o 5 3 T A7 T T K G VR B I s T[] 4 A7 AR T
TR
26 BRELETEHRESEHIMERERS TIERE

M EEFHTHR (RDA) 717

ASGE S TUR IR T RN R4
N+ 5= HEBCE R Z R C R . HIE 6 nAl,
RDA1 Fl RDA2 X 5% Wi P - (1) fiff B¢ %53 391 o0 87.24%
F10.14%, o SC 452 i A - 35 118 NO; -N (31
Wk B 77.7%, P=0.002), -+ 3£ E (5T ERE 12.7%,
P=0.02). + 5 pH (5T Bk £ 1.7%, P=0.364), 1 1
NH,-N (57 Bk & 0.8%, P=0.584). Eh (57 #ik & 0.7%,
P=0.544) [T 5 (BTBRBEE 0.7%, P=0.68) 5% . N,O.
CH, Fll CO, HEG# %44 5 + 1% NO, -N 24k i 3 1EAH
X (P<0.01), 5+ HE IR B 5 ) 35 1E A 56 (P<0.05). 45
KR, W= R R Z A N . KRB
THIAEZ BRI

3 iFig
31 BEELETREAVESERLIEYSESHK
E=And=ap-A

BRI Z RGN T AR N 152
7 TET (19 S )R 45 A R e 2 A v B it A A +
G e £ b P G2 4 K R AR AR A YO AL S 1~4 d

O
~ o

R
o

RDA2 (0.14%)
[}

|
<
o

|
N
~

-1.0 -0.5 0 0.5 1.0
RDAL (87.24%)
SRS B R R TE P<0.05 1 P<0.01 K- EHHOC . W42 1)

e F<90° R IEAH I, e f>90°5 Al I, J& M g 90°FK R ANAH G ; R A4
B, AP . AP: AT R0 AK: BRSO R: BT 4L ST: +HEIR A
AT: ik SMC: + 3K, Eh: UL JEHLGL . * and ** indicate sig-
nificant correlations at P<0.05 and P<0.01 levels, respectively. There is a
positive correlation between the two indicators when the angle between the
corresponding lines is less than 90°, there is a negative correlation when the
angle is larger than 90°, and there is no correlation when the angle equals to
90°. The longer the line, the higher the correlation. AP: available phosphorus;
AK: available potassium; R: rainfall; ST: soil temperature; AT: air temperature;
SMC: soil moisture content; Eh: oxidation-reduction potential.

Bo BEBESHAMEESTARENSRETFH

LRSS H (RDA)
Fig. 6 Redundancy analysis (RDA) of greenhouse gas emis-

sion rate and soil environment and meteorological
factors of paddy field

KW, JF ELE AL IS B A R ZEmf )2 10 d 7245 o X
TA DU A A AT -+ 1 2 A Ak BEA AT — IR 4% K
HECE, 7E3EAL IS 1~2 d NIk I, KU 5 328 T I 22 AN
AR sk B LR G PIAE I 15 1h, B
AHUAE A AL 25 5 GBI A T Ik w85 38 60% HYAH
A% e, HAS B AROK AR 7 i, T A 20 B AL
i AR IR WA SR, TR R R AR
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% 33%

KT, a5 4, RENG A 5 RE 08 34 fin g i+ g
REMEIE LR, Hoo IRk A E W E kKR
b R R EE R R 35.72%, RS 3L A Y g e
AT I A L P A S A RT i, F K
NO; -N. NH,-N. & E AT 7 e B 2% A
BN RAFFEN R 3 IEFSCRE M . XA A5 i 57 2%
B, JCHAM A T T, 2 % T o S Bl 4 48 % I i
K NH,'-N & 2 (19 3G i T+, ELPE & 20 2 3 1 A
KK R HARMITL R NH, N ¥ B 55 &% &
HEBGHE 2 20 0 2 EACHRY) & . B A NSRS, A
FH 457 4cb ¥ v ek 8 KPR A, A5 R 2R UG 2 Pl K A
FERHFE AL NH, N, B FRr KA AR K & T A
B JI AR, NH,-N K855 46 NH,, 31 4 & 2044
R, BT, BT AW AR RS W, i K
NH,'-N ¥ B Wi AR, 0% & Bl 22 08 551, DAL
DR MR KT, ISR A4 282 AU AL+ g
A B BT S R HE R £, nT 4R v AU R
32 BREETARENRERLEBESEH

iy EER A

FeHH NLO 977 A R R e 285 T IR e )
4 B Ak AR AR R BB P= 9 NLO Y EE ]
N,O i U A KA ATFE 5 i b HORE B M+ e
HHABAKZA K, ABF5EHh, N,O HERGHE F 1%
P IRAE B UGS 1~3 d N, KRS B 5 J R K
JE P T R, K Z B A BT NLO HEBUE(E, S5
7K 0 S 12 i SCEE S B 5 NLO HE il i 32 22
HH LA T NE RIS H K 2B SR 45 R — 3 ek
A K R R S K ) 18], NLO 32 B3 3 /K A AR Rk HE
B, 6 FE FE K B, N,O 5 203 i B 89 ik A2 HErm)
KA, W57 A i sh SRR R E S, BGE
IR A B B, i S0 45 o A i B K AR AR B, 1461
A i Ak A0 SRS AR VR A N,O, 3 K % 4 N,0
B B B BEASREE I, St fh e+ R I A
A N,O BFHEIGE 734w T A P AR+
s S A A ER S A0 R i A - SR A AR T
B P B 5 AN U, B SRR A i B, B i A
FEA, BEAIC Bh, 38 T SCAH AL, 3 T N, HEL,
i NLO Hejil, AT /D T NLO iy BAHER R,
ERGEED Whoe s, e W —EY AR K o, A HUE
BT L AIAE 75% F11 100% I, NLO HE i (i 4 H:
R AR L A1) 2 B A, O L s HE 2807 i 2 4G L 51 1
hmsghn . A b2 3R], AR AP 100% 2
ALY NLO B HEROR 2538 1 3, A HLIE A AR+

Feshig A 25 BRI NLO HEJK .

FE I CH, 322002 7™ B ot 1R 7 DR A T LA £
i v 1 B4 g S5 Ao AR EEVE PR HE Y, 32 R Azt A
TN FMAERLN TN, AR
JIES -+ 8 e A= 4 B CHL, HE G 2t 78 /K RS A= 8 i
BT, 2 BE IR S R A 8 B WA, Btk E +
e S e A Kb 0 A R A 40 8 8 HE RO A, J5 ) L
BRI, AR IR 45 R 5w A 9T A8 | 25 A Fh 9% CH,
Heslc G (285 S — 2 FEFER T RE R KREE T
T, R — LA T ZKCIR 3 L T K PR R 4 5 i
A, A BT CH, 72 A T, KRS 20 BE AR 2 36 sh i
SR AE IR RS, i CH, HERGE 206 (E . F S,
FERREARW A K R F LR, R RAWRL K, 5
B, Sk F BT AR IR A, IR SRR AR T
+ ¢ Eh, Eh B Ik CH, HE 5 " A #F 5 45
FLRA, A7 HLAEER AR AL AR He B ite £ AR R fifi A% FH - 35
CH, HE 2 38 82.16%™"; 4 HIL AL 4 Lb 1] sk Xk,
CH, WHE R £, X SRR R —3 . L4 15%
5RO E, A PR AR AR IR A5 R 3 A 2 18 i CH,
Hew

i L CO, HE I 32 22 B o F A8 AE 2 42 vF AR
(g . EEY R . ARG A VR F R
VEFAE), EEZMRARN O . BT L5
BeR T2 m ™ AR 2 RPN 4 Ab BEAS
CO, HEBAS Ak S B A URL A, S Tk 3. X
Al B2 R K R BRPTH, MR, IRR M AR R E
SE4x, S 1E AR A 44055, Bl 25 FE AR G
ARERE, A AREIAE S 21825, &5 H COo,
He il L W, KR A K SRR E RS S
B CO, HEHLFEAR, 0 b 8 H e IHEAK, 52 M 4 584
FIR JEAR DL, J0 A B3 8h, U3 T Co, HEGHE
| BT R, RS SRR R A KRR A
01N SR G 300 1] 35 g G 3 B R D Co, HE L™, A
M5 E CO, HEMUR N H RUARRE Y 1.11 A5, X &
FHGF G S 3Gn T S S LS, R T
R Y A RO, 53 CO, HEBO . s A
S L it T AT AN A AILAE R AR TR AT A B &
A HUAE R AR AL AR fit e R 1 4 12 CO, HE il 1A 38 i
16.27%. BILH 5T, CO, HEMUE R 50 . i
NO; -N fl Eh 2 IEAHC K R, ST A5 45 R —2
A6 4 Eh A NO, -N ¥ B K RS A2 5 144 52
W TS, 5 CO, HE B AHRT I . 254 CO, B
U R A, A HUIE AR A IE R85 3 A= A EE B it b
JE-+REHE e AE REYE — o B L FRAIR CO, HEjik, (A 7E %%
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ARG AR B SRR S A (8] CO, HERCGH 34 2 LTt
FEEN
33 ERAETEVNESKRLENEH~Z., £33k
ERERMEESEHEAEE N
FEAR Y A 77 ) TR 2k SR AR B 5 GWP Al
GHGI B2 B 2™, §i ABFIT R, R A 5 1
it FH A= 25 R e v vl SE R 1 ) i 0 35 R AR, 1 1
i HAFEEIE 3 T A5 S [R) F2 B b 52 i A IR 2 <Ak
He AT GWP™ L 7 it IR T, 2 T ik S AR i 5 T
T 8 AN T it A A 0o Rt 2 P s e P R TR
P L . T 4t S e R A MR 58 A B A A
B, 4855 195, 120 F1 156 kg-hm 2, Forh g HLARE AL
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JE+RE 1S S 4E i) GWP A GHGI 22 3R 2 R A Al
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TR . 76 [ 4R R | N,O FIl CH, (34 I i 343
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QT i RN RO R ==t VAN =: B A1 BN & iR o
CH, HE RO 2 fiff T 25 S AR i T A &8 S
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