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KA 0~20 cm, 20~40 cm A 38, DSE TR Sy . JETE BT AR R A RERWT, RAE A PLET . R AR YA
ﬁz)%f%ﬁz)%éﬂé}aﬁﬁzmjf MR, KEEMEA PR SE T EK%EME; 4 500 kgthm ™ AR X 0~20 cm 3 HLE & B
F, A3 0~20 om BUEYIAEYIERR (BN 11.3%~33.7% ), MALERR (MR &R 6.7%~25.7% . & B
gm\ 0.4%~22.5% ), FEEMEYIF=hE (KT 24.2%~32.4%, THKIEFE 13.0%~24.3% ); TefESEYEANEIERT,
A A Y & AR 22.8%~33.7%, AR MR & B 17.6%~31.1%, Z %S APRE RIS 14.9%~26.6%,
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Abstract: [ Objective ] This study aimed to explore the effects of the coupling of different biochar application depths and
cropping patterns on the soil carbon pool and crop yield. [ Method ] A long-term stationary experiment established in 2019 was
adopted, with cropping pattern as the main plot and biochar application method as the subplot. Three cropping patterns were
designed: soybean-maize rotation (SM), continuous soybean cropping(S), and continuous maize cropping(M). Three treatments
were set up: biochar mixed application at 0-20 cm(B1), biochar mixed application at 0-40 cm (B2), and no biochar application
(CK). Soil samples were collected from the 0-20 cm and 20-40 cm soil layers at the crop maturity stage in 2023, and the soil
carbon fractions, humus components, and crop yield were determined. [ Result ] The results showed that: the contents of soil
carbon fractions (e.g., soil organic matter (SOM) and microbial biomass carbon (MBC)) in the rotation system were significantly
higher than those in continuous cropping systems, and the SOM content under continuous soybean cropping was significantly
higher than that under continuous maize cropping. The application of biochar at 4 500 kg-hm™ had no significant effect on SOM
content in the 0-20 cm soil layer, but it increased the activity of MBC in the 0-20 c¢m soil layer (by 11.3%-33.7%), optimized
humus properties (humic acid (HA) content increased by 6.7%-25.7% while fulvic acid (FA) content decreased by 0.4%-22.5%).
This treatment also improved crop yield (soybean yield increased by 24.2%-32.4% and maize yield increased by 13.0%-24.3%).
Under the synergistic effect of rotation and biochar application, MBC content increased by 22.8%-33.7%, dissolved organic
carbon (DOC) content increased by 17.6%-31.1%, readily oxidizable organic carbon (ROC) content increased by 14.9%-26.6%,
HA content increased by 14.5%, FA content increased by 11.8%-15.5%, and the humus quality index (PQ) increased by
11.7%-17.4%.[ Conclusion JThe coupling of biochar application and crop rotation is beneficial for improving the soil carbon pool,
enhancing carbon activity, optimizing humus properties, and increasing crop yield. This practice is expected to play an important
role in future agricultural production and soil environment improvement.

Key words: Soybean-maize rotation; Biochar; Soil carbon fractions; Humus; Increasing yield
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BRI AR I, R GERTTA AL B JR A L
B . AL AL SR A R B R, T =
B EEY RSB FFFEEEIR AT D R R e A -
A W 5 A R PR i PR R R M ) A LB 3
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1 MRSk
1.1 4

T 2023 ARFEZRALAR O R S5 > Jk it (
JITAWIREETT, MMECF R, 45°76'N, 126°90'E )

TR, %X IaE i KRR R s, o 130~
150d, &FKik4 A, EF2~-31H, AR
3.6°C, 4EF/KE 500~600 mm, R X Ay dLAIE -
2019 4FTIERIREALIETANZR 1 s,
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] 357, BRIz R A S AD <Se T 3357, B
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tEAM A FRATF], LAEKAEFF R, 7E 400 CHrEAZE
PRI A OB T il A B AE W e e LB s A
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J5 670 gkg !, A 68.1 mg-kg ', A% 1.01 mgkg !,
HAH 34.3 mgkg ',

F1 HIREMMER

Table 1 The basic properties of soil

R 2o
OM/ (gkg") EC/ (uS-cm') pH AN/ (mgkg™) AP/ (mg'kg") AK/ (mgkg™!)
Soil type
g 29.70 65.00 6.85 103.0 21.10 170.0

: OM: FHHLIT; EC: W23 AN: Bt %Al AP: A4k ; AK: #2(5. Note: OM: Organic matter; EC: Electrical conductivity;
AN: Alkaline hydrolyzable nitrogen; AP: Available phosphorus; AK: Available potassium. (DBlack soil.
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TR BRI AL PHBEALE 10 #E, FHBTFRF  RFR, FIA Excel 2010 ZHEAIG M, >R SPSS
MR E R, AR PRRETRAK, BuhEE 27.0 BRI T R T 22081 ( One-way
BOEORATEL, JEI e oA ™= 5 K, R 7 il e ANOVA ), WEFEVEAKFBEN 0.05, fifi /T &
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x166.7x107°x90%x15;

TS (kghm?) =7 kL E <A 850 < ok 4
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Ab¥T Treatment Ab ¥R Treatment

TE: SCK: REEEAHEAYTR, SBl: REEM FAYFR 0~20 cm iRili, SB2: KEEMEFEYFK 0~40 cm RIE;
MCK: FREERMAEY TR, MBL: FREFET AT 0~20 cm i, MB2: FREETAYFH 0~40 cm {wﬁt SMCK: K
- BRBAEARIEA TR, SMBL: KE - TXREAETAYER 0~20 cm iR, SMB2: KR - FRBAETFEMFS 0~40 cm iR
Jiti; “C. D, CxD” BJUTEMEENIHT, C: FiERK, D: AWBRMATRE, Cx D: R A W BRI BRBE m s B AR T
R FIRXEERA BERN (P<0.05), 7 FORXEERAWEE (P<0.01), “NS” FRMNEXERIEN . AF/NEISCFRRR
[f] — Tty AN [ A ) 5 Ak L ) 22 S K ) (2 257K F (P<0.05 )5 ANIRI RS 9 SCB1 3R HE R AR 99 53 e 1A SE ) S [ A i A =X 2 [ ) 22
Sk 3 i 3 K- ( P<0.05 ), T A, Note: SCK: Continuous soybean cropping without biochar application, SB1: Continuous soybean cropping
with biochar mixed into the 0-20 cm plough layer, SB2: Continuous soybean cropping with biochar mixed into the 0-40 cm plough layer; MCK:

Continuous maize cropping without biochar application, MB1: Continuous maize cropping with biochar mixed into the 0-20 cm plough layer,
MB2: Continuous maize cropping with biochar mixed into the 0-40 cm plough layer; SMCK: Soybean-maize rotation without biochar
application, SMB1: Soybean-maize rotation with biochar mixed into the 0-20 cm plough layer, SMB2: Soybean-maize rotation with biochar
mixed into the 0-40 cm plough layer. C, D and C x D are for the analysis of inter-subject effects, where C: Cropping pattern, D: Biochar
application depth, Cx D: Interaction between cropping pattern and biochar application depth. "*" indicates a significant effect on the results
(P<0.05), "**" indicates an extremely significant effect ( P<0.01 ), and "NS" indicates no significant effect of the factor on the results. Different
lowercase letters indicate significant differences among different biochar treatments under the same cropping pattern ( P<0.05); different

uppercase letters indicate significant differences among different cropping patterns with the effect of biochar excluded( P<0.05 ). The same below.

B AR o AN Rl A B 3 LT & 2

Fig. 1 Effects of biochar on soil organic matter content under different treatments
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MBC F®BRAR . 7EE)ZE 0~20 ecm ), KRTi%E
VEREAE ¥ 5 B¢ 20~40 em JEHE ( SB2) # SCK 415
13 MBC & & 27.0%, FKREVERCHEA YA 0~
20 cm B (MB1) . FRKEERHAEY K 0~
40 cm R JE ( MB2 ) 8 F K% 1E A it A= 9 53
( MCK ) $2% 1- 5% MBC %5 11.3%. 12.4%, SMBI,
SMB2 # SMCK #2= 3 MBC & i 30.6%.33.7%.
FER)Z 20~40 cm #HZ T, {L SMB2 # SMCK #25
14 MBC % & 22.8%, HATCWEF0,

T 2100 o 20-40 cm
= D: *
éﬁ 180| CxD: NS A
H3 :
= & 150} B ab
=29 —F—
X = C
EHE 120 ———— a & a b
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gé 90t a
.S a
i
'é 30+
%
9}

0
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A=W AR X AN [ AR BT - Sl W 2 o i ) R

Fig.2 Effects of biochar on microbial biomass carbon content under different treatments
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A ¥ Treatment

RE T3 DOC SHEH N SM KT MM S, &
IRIEIE N s, C. D ANMELHEEF CxD ¥E
BEZmW (P<0.01) . YR} 0~20 cm #F)2 1

2107 coxx 20-40 cm

D:** A

180 CxD:**

B - a
150} 1
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90}

AT LI
Soil dissolved organic carbon content/(mg-kg™)
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Fig. 3 Effects of biochar on dissolved organic carbon content under different treatments
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2.2.3  AEWUR XA [ R AR 2 1 5 A A AR 1

60T . x

D: **
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Kb FR Treatment

A Kl 4 s, PR FEES, 0~40 cm
BEZ v 5 S AP (ROC) FIEIA .
SM>M. C. D MW 3¢ BAE X 5 E AL Ak & 5t
AR (P<0.01) . £ 0~20 cm +JZ, SBI
Ab i+ 3E ROC # % SCK #£5 36.4%; SMBI,
SMB2 i SMCK #2 = & 26.6%.26.2% . {E 20~40 cm
+JZ, SBI1. SB2 # SCK /351 22.4% . 48.5%,
SMBI1. SMB2 # SMCK 435425 14.9%. 26.4%.

T 60 s
f‘g’ Sg** 20-40 cm
. k%
E 5oL C<D:
I 2 A
l:g B A
&2 40p a
550“:0 b a a e
J@E;—
%_];fb 0F Ex . T ab b T
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R N
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H 2
‘g 10}
g o

SCK SB1 SB2 MCK MB1 MB2 SMCKSMBI SMB2
Ab¥ Treatment
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Fig. 4 Effects of biochar on readily oxidizable organic carbon content under different treatments

23 AP AEMEEN T IEE AR

AWK Bl, B2 Xf%)Z S, M. SM = ffp
A IR (HA) SRR EEW, AN
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(#£2) .

AV B RS RS T BIR AR, RER
ZIE R, RETEEREERNN: SM>M>S
(£ 2) . HIREIN, SXHEMLIL, SB1 & SCK
FAA -4 LR & 1 12.7%, SMBI1 . SMB2 % SMCK
Sy MBS 3 s R & B 15.5% . 11.8%.

A B S N v T R R A i, R [R A
B Z Y P, A+ R i B
Jg: SM>S>M, ERFEI A SB1 # SCK 42 i 3]
RS 32.1%, HRTRERW (£2) .

+ s A PQ (AN IIERAE HA+FA Z
Pofl, 2R IUA HLSR AL i e A5 . AR
Z I, RZH PQEEIM N . SM>M>S (% 2),
T2 3, SB1 # SCK 2 i K B miiadh) +
3¢ PQ 14 23.1%, SMB1, SMB2 #; SMCK £ & k&
FREAE LI PQ (H 14.9% . 17.4%.

HRZAFEBIE, AP BH R ZE & R
WESRITREYM (£ 3) . 7EHZ 20~40 cm
AU SM BT, BARH SMB2
A SMCK #2755 HA &8 14.5%. W2 h iR & &
RPN SM KT S Hl M, SMB1, SMB2 # SMCK
PR EAAE LI PQ MY 11.7%. 16.1%, Fhil
B Z A b, B2 RHER I KT R OKRFEAE B
13 PQ = T R KIEE.

24 Y RURMNAEFEEIED 2RI

A B it FA G R G A e E A, S R
KREHEAFEMI, AERT &S HNES 8.4%
(SMB1), 9.1% ( SMB2 ); =¥ i sk ffi f6 /F K & 0
MBS 15.0% (SMB2), KRR 18.5%
(SMB2), HARRIEEIE S 15.7% ( SMB1 ); LWk
Jit FH T 3% A R0 4G AR R S B R BRORN O B R
L, AR 12.1%~14.7% ( BApRRi%t ). 10.1%~
18.1% ( HALE ), AWK ™, HZH5
24.2%~32.4%., PR Z AR, Bk E 5
e, YRR, RIERS 7 ES T
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T2 HEYFRERFTAELET 0~20 cm #EIEERAEIE

Table 2 Effects of biochar on humus in 0-20 cm topsoil under different treatments

JE5 5 5 2 4> Humus component

Sb RS
AR R PR
Treatment codes PQ/%
Humic acid/ (gkg ") Fulvic acid/ (gkg') Humin/ (gkg™")
SCK 2.64+0.04a 2.49+0.07a 8.19+0.12b 51.48+0.38b
SB1 3.32+0.15a 1.93+0.17b 10.82+0.66a 63.37+1.67a
SB2 3.06+0.39a 2.22+0.16ab 9.13+0.56ab 57.51+5.03ab
MCK 2.59+0.15a 2.29+0.04a 7.88+0.28a 53.04+1.54a
MBI 2.47+0.04a 2.26+0.07a 7.05+0.17a 52.24+0.89a
MB2 2.55+0.25a 2.09+0.09a 7.57+0.29a 54.7243.10a
SMCK 3.2340.09a 2.89+0.11a 10.49+0.22a 52.79+1.52b
SMB1 3.61+0.11a 2.35+0.16b 10.98+0.80a 60.67+1.90a
SMB2 3.70+0.19a 2.26+0.03b 11.86+0.12a 61.97+0.99a
S B B B A
M B B C B
SM A A A A
C ks sk ks *
D NS ok NS ok
CxD NS NS *E NS

TE: FFUAR/ING 33BN [F) — Tl 7 2T AS [] A 490 5 ¢ Ak B 28 33K 387K F (P<0.05 ), IR RS 38 307 B3R m HE R
AW BT A S W AN ) R AR A A ] 2 53K (2 KT (P<0.05); PQ: HIEIEFHFIBTRTEHR, & HA/ (HA+FA) ME 7L, FIA. Note:
Different lowercase letters in the same column indicate significant differences among different biochar treatments under the same cropping
pattern ( P<0.05); Different uppercase letters indicate significant differences among different cropping patterns after excluding the effect of

biochar ( P<0.05); PQ: Humus quality index of soil, referring to the percentage of HA in the sum of HA and FA ( PQ = HA/ (HA+FA)) .

The same below.

£3 HEYERMAFLIET 20~40 cm H 2S5 R

Table 3  Effects of biochar on humus in 20-40 c¢m soil under different treatments

AEFAR S JE5 % Jfi 41 4> Humus component
Treatment R BB HIER
PQ/%
codes Humic acid/ (g'kg") Fulvic acid/ ( gkg™) Humin/ ( g'kg™")
SCK 2.59+0.15a 2.21£0.15a 8.95+0.47a 54.04+0.47a
SB1 3.02+0.30a 2.14+0.19a 9.14+1.24a 58.30+4.48a
SB2 3.19+0.07a 1.97+0.36a 10.35+0.37a 62.38+3.63a
MCK 2.51+0.30a 2.37+0.52a 7.88+0.62a 52.23+5.10a
MBI1 2.72+0.22a 2.04+0.24a 9.54+0.10a 57.17+4.80a
MB2 2.68+0.27a 2.36+0.38a 7.94+0.56a 53.43+6.64a
SMCK 3.15+0.09b 2.90+0.04a 10.68+0.88a 52.06+0.61b
SMB1 3.53+0.11ab 2.55+0.24a 10.09+0.16a 58.17+1.67a
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gk
I FEARS JE& 5 B 20 4> Humus component
Treatment B AR [ZEE WHIER
PQ/%
codes Humic acid/ (gkg ") Fulvic acid/ (gkg') Humin/ ( g'kg™)
SMB2 3.66+0.17a 2.39+0.09a 11.67+0.19a 60.46+2.04a
S B A B A
M C A B A
SM A A A A
C *x NS ** NS
D * NS NS NS
CxD NS NS NS NS
F4 EYRERMNIKREFEREMMKETFRIFNE
Table 4 Effects of biochar on soybean yield and its components
S PSS B LRS54 LR 7R IR AR 7o
Treatment codes Plant height/cm Pod number Grains 100 Grains weight/g Yield/ (kg-hm?)
SCK 68.13+1.13a 17.23+0.26a 42.33£1.26b 18.81+0.16b 1 793+64b
SB1 68.83+0.52a 18.17+0.44a 48.13+1.30a 21.63+0.61a 2 346+129a
SB2 71.47+1.79a 18.03+0.35a 47.63+1.24a 20.77+0.14a 2 227+70a
SMCK 73.03+1.88a 18.17+0.28b 44.40+1.12b 19.24+0.30c 1 921+36.b
SMB1 75.22+£5.22a 21.03+0.75a 49.77+1.82a 22.72+0.05a 2 544+92a
SMB2 75.77+6.31a 18.90+0.64b 50.93+0.30a 21.19+0.21b 2 429+37a

PR B 5 20.8% K HE B 13.2% AT 1 8.7% PR PR 13.0%, FOKOUSE Z2 AW T R AN 1 3
PR E 24.3%,MBI1 % MCK E kAT 5 8.5%. (%£5),

RS HEYRERMERFEREMHEFRFIT

Table 5 Effects of biochar on maize yield and its components

PR PR BT TR BT R (iR P
Treatment Spike weight per
Corn cob mass/g Spike length/cm Rows Yield/ (kg-hm™?)
codes plant/g
MCK 221.5+£7.91b 35.81+1.46a 17.23+0.62b 16.47+0.33b 7 633+366b
MB1 243.8+5.27b 36.54+0.86a 18.69+0.37ab 17.87+0.29a 8 622+63a
MB2 267.4+5.93a 32.21+1.34a 19.51+0.36a 17.90+0.06a 9 485+167a

WE S, O b AR R B E SR W R A B A S T

3 7 (R -S4 1 Hb A | TR T b 0,
AW RN, MR, A W0 55 0 it
3.1 EYERBAMEERIEY B2 ERE NGRS il S R & N b

M T SR AR RO AR AR 15.6%~32.4%( £ 4), TR EER 13.0%~24.3%
AR R R AL ERAE AR, Rk (R 5), HFEEAZERES. AV BOGES
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LA R X A A 7 i ) 5% ) T A 49 i FH RS
PR A B 22 5, X K R =i Ik (36 4),
XPIEME K= R AN (£ 5), HikH, ik
Y BLAREE (0~20 em IR ) HIVEY) =R
F: EAE R RAL B2 (0~40 cm 1R ) 4P
5.3%, FeAEr-Eis B2 AHE 4.7%, FKEES &
B B2 K 9.1%. I FA B IR FAE W 5 it FH IR
22 5 T SECHEZ A5 A B R TR . e S Ry
YT, B1 ARBRZAAE Fiti T 0~20 cm 3%
JZ 3, AR AR TR R D B AR
M B2 AbHAHEFHEHA T 0~40 cem W)E H3E, &)
R R R I R, BRI Sk 2
SERYEEMT Bl B, GO EN, LYK
ekt - A KR L 4 B A O, ROk
VE R BRIRAR R AR, HFR M S5 R AR KR
R Z LA RS 4 o B2 Ab 3R A=Wy i
£ 0~40 cm +EH AT o, RIZEEEA
FB, NFER)ZE ISR PR A 5 BN 5 BE A B TR 3K
55, HEMEIG T EKRE R E T MR B e
RO T Bl AHERZE N, BERS T
HE R ok & R S RN, AR
FREFTMHNMIE TR, REE2H BT B
TR SR AR KRN . Ak, AR kAR £
B BRAE R | IRy o e e R
YRR (B 2), SHEY ™ B S 2E e
PR, XS AT ARS8, Bk E AL
HoIX ERAEY, Hrm B RE X EZRE LR
KREE, CAVRIES, 7RI E K-/ 51
PR Z T, % it A= 1 03 T BE N 46 ML i
BERF TR, AR Bl AAEA E oK
FEEMAIEMLT B2 (£ 5), MRS ERIMMAAK
FerEA 56, 20~40 cm +200 % KREIIEER &,
TR IR Z TR WM. 0~40 em TR Tt AE P BT 7k
fiE L3 M IR 2 AR R PR AL SR 43 RS EAR PRI, i 0~
20 cm il FH AR R 1 57 53 5 W3 2 R AR DUHTH #E
TC K R R 2 3 o 7 R
32 AEYBxBEMERAX T EAVURMA

b0

I USRI LA T (A% R A, B
TR AE R B B A AL R, 2k W A IR AR A
AL, R a3 A LB A R R PO BEgE

R, YRR AL A RIHER, FRA
BILJR %) H 2 Al —— A LBk &5 Bt A W) o i 1Y) it
AR B INASS (B 1), Islam PV, 44
Jk fefe i L A ML Y HEHESY ) AR IR Y
Wk, b RIS A R R . MY AR
B s b TR LR, JA B, X 4 e
e AR AR FLABUR s TV I i R W B RE
F B R R, B i A A P R A R T
PERAERK B S fAL AL A I n) A%
febn”, 5 EEARIERENE . AR RIER
JEALRERE ) RIEA G, AWFIE T, ALY xR 4
AEJE, BARXT SOM & s A 2 (& 1), {H MBC
RS 11.3%~33.7% (& 2), DOC #HHHE
12.5%~32.5%( Kl 3),ROC & 425 26.2%~36.4%
(B 4), YR A M, BRI : SM>M>S,
HAY B FHEE (D) SR A9 32 546 H
(CxD) Wil srsgm i (B 1~ 4), YR
R, e AR S =T (F4), wil4E
P RAEIN T - e hiti i, 8T TR TE
P o AT A, AR XT SOM 1) [EAER0N H-AE
AR, IR AR T AR AR R B IR IR AR —
—RGEMERE LN E S SR (K 3), Bl
b3 2R JE i AR GF VR Ab T X — 7k, S A
TR R WG IR AR, A0 A #b 7R K
MRS . BLAh, KPR AREE . W A R 2
B M A ek, B R Ok
MEMR 4 A B WIHFERY, St e AR XT SOM %%
PRSET AN i 2 A FE 2R

Ttk 2H 5 22 5 A% O S R AR B U AR 2R 40
AREPE : ReVERIrh R R AR FOKRGRARIE i 7 4
WM I 2%, BE -5 A W 5T it FH R BE RS DR il —— 3R
JZ Bl AR BRIE AT AR UAE Y EE R, W2
B2 Ab 3 1) i 5 E 1 PC R AR AR PRAIOA SR 5 T A X
(S. M) WESAH—, S BXLERRE ., H)Z
AWM, MBI E R E o £, ¥IMELL 53
LA TR IR B 0 A= ) o e e L, 3500l 4 0 B T A%
N 7 BRI
33 EYRRBEMEERKXEERA S

A B S A VA o i B s s, 32 %2
AR (HA ), & HER (FA), $1(ZE (HM),
A ) I e T 3 3 4R v A AR AR T AR A A
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AR, AR A KR R AR, HA R
5+ B UR R Z R A OG0 pE o SRR AT
—RT R S AR R BN, FE 0~
20 cm HIESHER & BEAIRE 20~40 cm LR,
Bt AE P ok (B1) $2 i S B0 &5 i 10.1%~29.6%
(£ 2, £3), FEBTEHE TS A5 & PQ A
155=A 0 JRege SN Y VAN B8 7/ D5 19N S E ey GIVA 8 il M
R EE S FEAR A S, AHRZ (0~20 cm) F1
W2 (20~40cm) FIHMAR2ES (F2, £3).
XA A FRAE EDIE TR AR e . O B R AR
(SM) il KT 5 FKRMFED TR EAN . RRH
SEAR, AR T HIERUE MR RO, (ke g
FmfasEfk (HA, HM 28) Mgk (PQ A
T R R, MEER (S M) BFRMER
B— JEFE AR AROR AZ IR

AT DL B, A g S5 e %o T8 B I 401 4 14 5 i)
AR, MR R B R R
M £Z (0~20 cm): WA AT T P AE FA
FEARA PQ #2771, 1 S £2:U HM B3 BRI (£ 2),
SR AT R 2 EMAEYIE S R E X, Bl b3
(0~20 cm Vit ) 1A P Bk i HiES S5RUESAR
W——S B R AR EAL, AWK
(B T A PT BT SR E HM A2 28 sM )
WIS AE S AW T i U] iR Ak FA 17 HA 4k,
PEM AR T PQPL, HRJZ (20~40 cm ) A= 4 i ARt
SM B AR, R A HA $&FHA1 PQ £, XIS,
M HEECTE T (% 3), XJEHh SM U &
KEIRBEAE M BIRZE 38, 5 B2 AbEA AW ik
TE L [ D i —— 2= 49 J5 o 3 3 80 0 R 2 AR B L
FEEACIE, et HA AREPY, kG #EME . FokiE
VEMRE IR Z AR R 55, JC B0 A 10 o o 1) 5 3
Jo PR SO

4 4 ik

KE-FKEE (SM) FEHIEEHIR . HMAEY
AR AR AL i K E e BT R
B (S) MEREE (M), HRKEEEAYLR S
BT EREME; 4 500 kg-hm 2 AR W TR %+ HEAT B
FRPEFHA R, H AT 58 2 3R 2 A Pk AL 4y
RALIE I . (PR iR . PRI B . 427t
PQ) JFINVEY =& (KGR M= it Tt

15.6%~32.4% )o . HARCRM T —EER,
PRI VE X i e hR . A AL I A R . R T
3R T AR e ) B B S L
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