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F RFRVAHFELRERESE, 45 RKEW.1980—2017 45,7 8 & b 06 7 348 % 2
{H M\ 104 kg - hm™> 3 n 2| 266 kg - hm™>, b B F & FE 48 M\ 1980 £ #9 0.72 2| 1988
17 1.00 5 BE 2017 FH 016, W PHA LS EHFAEMER T w/PA EF4EEE H
AR X mELEFGEMRALGEN T NTR;2017 F,MHE 18 NHATHRA
HENNEEARNAE MERAERAENTIELLHEN 0%, y ESEFAEHN
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AR GE, N ESEFERETRKF ;288 PHAESEFEEMERE, AKX
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Eco-economic rationality of fertilization and the potential of fertilizer reduction in Henan
Province based on threshold model. LIU Qin-pu'* , PU Li-jie*, SUN Jing-rong' ('Ecology Re-
search Group of Nanjing Xiaozhuang University, Nanjing 211171, China; >School of Geography
and Ocean Science, Nanjing University, Nanjing 210093, China).

Abstract: Based on mathematical models and data of 1980—-2017, environmental thresholds of
fertilization in Henan Province and its prefectural-level cities were calculated to evaluate the eco-
economic rationality of fertilization for reducing fertilizer use and improving the sustainable agri-
cultural development. The results showed that environmental threshold of fertilization in Henan
increased from 104 kg - hm™ in 1980 to 266 kg - hm™ in 2017 and fertilization eco-economic
rationality index changed from 0.72 in 1980 to 1.00 in 1988 to 0.16 in 2017 with alterations of
fertilization rationality from relatively rational to rational to severely irrational. Hebi was only one
city among the 18 prefectural-level cities in Henan which belonged to the relatively rational for
fertilizer use with the amount being less than 30% of fertilization environmental safety threshold in
2017. 15 cities belonged to the severely irrational for fertilizer use with the amount more than
50% of the thresholds in Henan, except for Kaifeng and Xinyang. For the use of single fertilizer
in Henan, phosphorus was severely irrational , nitrogen was irrational, and potassium was slightly
irrational. According to the thresholds, 3.1 million tons of fertilizers could be reduced, including
1.28, 1.15, and 0.66 million tons of nitrogen, phosphorus, and potassium fertilizers, respective-
ly. There is a great potential for Henan to reduce the overused fertilizers and a huge task to assure
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the win-win development of grain security and friendly environment.

Key words: environmental safety threshold; fertilization intensity; fertilization intensity index;

fertilization rationality index; fertilizer reduction potential.

F BT LK R AR A
(Rt ) A Y S 4 . AR i N 1980 AR Y
32055.50% 107 kg ¥4 & 2017 41 66160.72 % 10’
kg YEINT 2 A5, AL I A 5 (Pralis ) M 1269.40%
107 kg 34 /m %] 5859.41x107 kg, #4hn 1 4.6 7%, HEY
TR O 28 ik thE A b 5 R A8 A 7 [ R 2
(K% 5, 2018) o Tl g 4 15y rp 58 R4S
IR B = E 2 5 2 E Y 7% ~ 10% , AL L it
AL 6% ~12% . ALAEHEH S M 1980 4
1) 72.40x107 kg H4fin%] 2017 4E1%) 706.70x 107 kg, H:
FR(N) B (P,05) B (K,0) FIE & L5501
219.98x107 .108.08x107 ,58.34x107 .320.30x 107 kg,
fRIE &R 2 EAE M2 E . R K EH AR
B AR ST A Ok T N2 ) (B VKA, 2019) T
B T I ™ A AR T R TS e KU (XA
2014) . 2018 “Fi F A KW JT N L& B (A
2018—2020 4EALNET i FH R KATS T ) il T
TRANE AT 3 (B A, 2018) ,2019 4F 1 7 (Hpdk:
e [ 55 e ¢ T R RF AR AR AT e K R g« =
A&7 TAE BT L) vt WA B2 SR < i A b 1 Y
TSI R AR T IR 2547 8l AR AL A
2y fli A O (P EAt,2019) , BRI, IR AIFSE
T A A8 AR B Bt FH T A0, %o g F ISR 39 2 32
BRI G Y DA AR 1 4 EE AR AR 0l FH 6 0 K LA SR

KLk, AR 222 38 % 1] B 44 AR A e o) 2 2
HR/NE TR AR & Bie i TR Y . il
R 22 I 4 e 7 e IR 150 7E RS A R
“3414" WA R, W R /N7 | BORG f AE
A9 M 155.1 F1172.8 kg » hm ™ (B 0 B 25,
2018) , ML Brg B BRSO P H X 34/
215 B U4 N 134,156,148 169 Fil 161 kg -
hm (K420 ,2013) , 7287 £ 3 B X A /N #GE
B HE 7 ARG FH B R 200 kg - hm (TGRS
2016) , M FEF- AT X 25 5 5 T8 /INEZ BERE5 1) it J2
AR A A R R i A BB AR I DL 225
225,150 kg - hm*Fiitife A (R T4 ,2016)
W (2018) ARG R W] A 47 G 5 IB/IN A T o Bk
BEOT L AW AR DA B AT R T R i 4 X

PLAUE 270 kg - hm™ AT 60 kg + hm o & My e fd:
WEAE 7 28, TSR AR A4 (2015) WA ML &% B /N #
1R 5 R A A R ) R W FH o 0 S R 162.2 ~
250.90~ 180 kg - hm™ X8 A4 A it FH %) AF 5% 3%
W0 BH /N 22 o5 A 28 5 20 4 1) bt 98 5 Dl 128 ~ 139
kg - hm™ (B HI4E, 2018) KM T F KA/ A Z= LU
KB 55T K ZR PP B A S H H A 150 kg -
hm 2 (5KFASE,2009) , 7E RS BRI BH PA 2 B 799
INAE R B AR 1 43 3 Ry 75.7 A1 63.9 kg - hm™
(EAMAE,2015), VL EWFSE, 6 — 2 RRE Lo
B A HL AL A B R 2] T — 5 38 FEH (R
2T Ry o (RS, I 200 T N2 55 1 A
2% S B AR T ] i, AR S o A A A
KRB R W2 4 2% e, 2 b 1 2 Tl g 5 B Tl
B EPAL Ot FE 0 A A5 22 B 3 B A, BV BRBE 28 4 1Y
1B, DAE 2 1 BE PPN AR IRt 1 A S 4 5 6 B,
T R 5 b A U 388 285 i i ARl PT RR 282 e Jre it

1 PARFESHFERIE

1.1 ARet FH PR s e 4 B (A AR

Al - F 8 3 it HH A R N RHR AR AT,
K HEAVEY T AP B 75 2 e — M 12 0.5 : 0.5
( EIES,2006) . AR ATt FH A 558 4 4 (B S35 N
PRAFHE— AR B bRy 5 A 65 5T () R 4
FERE ) B R R AR R KA S AT, 55
HE RS (2015) R BN HEREME R TRk,
PR T I R B A A il FH PR 2 4 B A R AR A
RUANR (XK ,2017) »

FET=2—p-A-2n,Yi (—fBH,n =3) (1)
n i=1

FET = 0.5FET (2)

FET,=FET,=0.5FET, (3)

p=(1=e)(1+t) (4)

K. FET Jy & W 80 500 it B9 2R 85 22 4 W {8
(kg » hm™?) ;FET\ FET, FET /3% 0 %08 W5 A0 F0
Bt FH Y PR BE e 4 BAE , A A TEYI T A RS BT
SO EY) T AR (k) o TR A B AR AR
/NEEFN K T R A AR R R AR AR
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PRI 80% LA L, B 1A 5 A R 553 51 h 0.029
F10.023 (WX BF%,2018) , 3% HLHCHSE 21 0.026
TVEYIT R AR, VoMK T 3 AEAEAE S B p
SRR BB, Fon AR IR B % 2 B S5 e fE L
AR OC 2R, e PR MBS it FH 2 5% 28 4 130 1 A 6t
FHRAEL VA & () T 1% LB, IVEY B AR = &
AAXF T 24/ VR 77 0 37 L, e AT e — BRI
B, ZIFIT R S A 2SS 4B R AR Pt IE =
oA 22 5 it AT 22 /MG 20% (48 £ 5545, 2000 ; 35
W13 ,2006; 9% B, 2018) , AT H 4 S i)™ B 7
TE 10% 758 bR i (5K H A, 20115 X4
2017) AHJZIT 10 43k 107 g 24 AR B 7™ i di e 3 7 A
J& 5% , R R RS Y T i TR 5% ~T%E B
Frr=a, il p ik BLER 0.85,

1.2 fRAeE A S L A M

R T VE A A A S 0 FR R AR,
HHE T AR A B BN M SRR R
AR NETt FH A5 PR BURHE 76 7% T8 AR B & A 1 AT
T, RAR R — A B AR A AR R 4
VrA R, HITRERRL .

FRI=¢7""1? (5)
K, FRI R B BB o s s I 9 S it 5 3

S8 e N ERF B, FI AN it FH 5 5 45 5, &
R B R B AE A A it Y B S AR b e 4 Y
(B ER A, BRI

Frr=tL (6)

FET
AP, FT R 2 B BB 5 B8R I A A I it FH it
JE SR —AF N VR A 1 v R Wl L S I Y
SEBRt A (kg - hm™)

FIT 8T ARt FH 5 X6 PR 5 114 S i i |
BT 1, ARt FH o R i A B 4 4 M, 1k
JELTiti FH A B FIT @R T 1, i AC oA, X R BE 5
MR, FIT A /NT 1, Bt AT /)N Boxfe AR VE )
B, FI RS /NS IR FHENEAS G 28, #52 mi 2)
PR RE it FH 5 BEAE B FRI AR /N8 5 1) _E 484k, B FRI
F Tl — B3 (B 1T LA AR R it PR AS A2 it T ot B ) S
GHLRE, FRI BEAE O 1 Z 6], 24 FRI {H %
F 1, R AL A, AR A2 U A B GR, ; FRI
T 0, MEATEOR A, A PR
1.3 ABAEGE AR S 2 0 A B S5 g T 2 Rl

Z I GE 300, ZUBE A A I it S B # A —
AASAFE ], KAL) T 4 1F8110% ~

F1 KBERSEIEE(FRI) ERRETEFEEELE
Table 1 Grades of fertilization rational indexes ( FRI) and
sorts of eco-economic rationality

HHMWSY FRI EEE Sl SRR

1 09~1.0  AHEE  MEEEFRELEREN 5%
P

2 0.6~0.9  EAFRGIE AR EEREE R S REK 15~
30% BN

3 0.3~0.6  AAHUHAL il i 7E IR BT 4 4 0 A = 30 ~
50% LN

4 <0.3

AL AL AR 2 B £50% L)
A

20% ., Bandb 7y VIR X R B A BI{E R 270 ~ 337.5
kg - hm™  BEORIER FOK R, I H XA 2318 1%
TGP (R =55 ,2016) 5 T 7 2 2138 XA HH i 9
(P,05) N 63~81 kg - hm 2N, 4 S 7 2 A JXUBS:
AR AEARR (X EESF-45,2016) |, 95 B A1 378 3u8 e Joit A=
JREING c Y/ 200 oy G e k= e D) ERTUNE W) Wity
} 221.5~261.4 kg + hm B} AR B2 50 A= A58 B
PR 7379.6~7548.6 kg - hm (£ 5% 2000) ,
PRI, AP A RS it P i 76 BR824 B (e T3
H) 19 1R 45 15% 14 IX [8) S AR 285 280 0 4 Bt IE &2
F I ARk 15% ~20% B BE , 43 5 Rl 43 1 4k
JIE ot P 2 B 2 P 5 42 A B AE V- B8 T A2 8 15%
(FRI=1~0.9) . 15% ~30% ( FRI=0.6~0.9) .30 ~
50% ( FRI=0.3~0.6) .>50% ( FRI<0.3) {4 Hjiti i |
A PEREAL ANA B IR AR AS A B 4 S0
it A S AT A EME SR MR (£ 1),
1.4 FllERi

A T A B T e A BB SR 1 AT i P AR
B i AR R A L Ak A s T R R T AR
CRIFE GRS )Y (MR SE 11 )5,2019) , 35 % e
N BRSEFE E RS )5 (2019) M3k i B R EdE 1
BT A I =, AR TS A S O, T
BHAT S SCHR (R IT4E 2011 B3R 45, 20155 5K
TIESF 2017 ) FU A AR A A U0 3 &2 A 0
RN IE AL (43T 5 7 I (FAOSTAT, 2019) , 2 & B
AR TS 4% 1 0 10 1 b3,

2 HER59Hm

2.1 TRGA LR AR 2 e T A BRI [l S Ak

2.1.1  1980—2017 4FAR I jith FH i B B AR5 22 42 [
HEl MEFELSX(DH)—4), HHHEWHA
1980—2017 4F- 1 A jifes JFH 5 & 1 24 5% 22 4= (3 A ( &
1) BT R, L4k, W5 4 T8 it H 58 B —
AR ERE O N19804FE 12967 kg « hm > H i |
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Fig.1 Changes of fertilization intensities, environmental
safety thresholds and grain yields in Henan in 1980-2017

2017 4F 2 482 kg - hm™> 38 T 7 £%, AR
FEi N 2425 kg - hm 2 HEME] 2017 4E 1) 5977 kg -
hm™ 385 T 2.5 f%, HCE AR R RC it FH P 2
A B BV ER AR IS5 0.98 )8 Tl
HASE AT O PR it X YT R A R A T
BRI Tk, 7R 2 b IE it F P15 22 4 B {8 5t i
SRR Y ] 2B AR, T RS A it FH PR 4
B M 1980 fY 104 kg - hm I /NF] 2017 4EF) 266 kg
- hm™, 1988 4FZ A, LAl 5 AR T 3R B8 %8 42
B, LS b ROt i B T IR & & A, o FL
PR I 2 R BR R  7  2 B Y D PR 22 T
O EES R P aR Ve S P R = E N =
PR A AR i R AR 5, BT A 4
HZ SR E RS A G, BEE ™ B
o MEY R N e A R 3 5, ORI 22 4 B B Rk 2R
TAHRIR AR, il TR R4 e A A PR
TG L It i TP It P 3 A P X i
WHLE T IR R, PR, 22 A kT e Ak R it
IS TR B SEBR T SR AR NS PN A B T
Yl KU AR R, {HMN 2015 4ELUJS , Tl R AR B 7
ARSI AL SR A T L S b 4
1 {1 1 22 RS T8, 32 5 T g e 7 [ 4R 7
2015 AF42 H CEI 2020 A AR AE A 2 3 K A7 8h
) (A IR S FE ], 2015) Ji5 R U — R 51
PRI S BRI A OC, T E UL RS, 2013 4F
ZH, SRS 10T e 4 TR R e FH PR 5% e 4 1)
{E/NTF 250 kg « hm ™, IESFAF G )5 B IR BSR4 56
2010 4E X TAE AR 2 B AU L 19 Ak I it FH 56k 2 /)
T 250 kg - hm AR

2.1.2  1980—2017 ¥ a4 TR AL it FH A= A 48 0% 5 3
PEAEAE RAEAK(5) L (6), T R A 1L it
FHSRBEFR BRI & BEE B (18 2) o B2 FT UL T R4S
F4) LU AL i P 3 B 5 5 5 BN I T v O S 3 R P 4R
ek 1980 4R 0.64 ¥4 N E] 2017 4F09 1.84, 55m T
AT 3 A%, T A AR I it FH X R BE A Ok, fk
Bt FH A #4820 1980 4R 1% 0.72 L7+ 1988 4%
(1 1.00, T 5 X AR E] 2017 4E109 0.16, LM, T R 44
FRRE It 9 A S e B S R T T “ B4 B4 -
ANEHARNG " A b R . FRAEE A BEFE 5L
7 1988 4 LT 5 1 At it FH 8 B2 1 B A8 Ak — 2, 02
FHHEAEAS /2 21t N 5 B A A8 £k, 1988 4F L) 7 2 3]
AH 2B 7 1) 52 X R 72 Ak B it A e 22 ) A 45 B A
A4k, TE 1988 4 L5 Ak I it FH 45 B AN 1T R A1 1)
A, 2005 475 B0 4 s, AR R it A B
B ) 2008 4, 31X 5 2005 4EF E M BFIA LR
Ik B it FH 34 38 T JR i 0 it AR 5T H A5 9%, 2008 4F
DU AR A it FH s B0 3 it B 3 ST
%, BT 2015 4F FE 4R B AL R it B4 K A7 8h 7 %
Jo  ARNE ] BRI ORI BT 3 I BUR XA
b AR RE it FH 8 A 5 | AR 43 B
2.2 TIREA PRI AR S v A B S (R AR Ak
TR S — 4~ Ll b B J 2 2L 1 8 1,
L3 B T AR 7.4 10% km? | (54248 M FR44.3%
S Ji T 435 4 T AR 9.3 % 10* km?, (5 AT AR 1955.7%
2017 4E#E b T A 8112.3 % 10° hm?, 1 9 4% F 1] i1
14732.5x10° hm* , ZFHEECH 1.82, 18 M HLTIN A
SRIREE ML S 2 0% & S T2 P 22 S AR K, R A it I A
R w R B A M 25 R AR A5
12015 .2016 201743 4% () M & 7= & - 391E, FI

251

— (R
| R 2 B A

B2 SAEE 1980—2017 £ EHERAREEM R SEEL
T

Fig.2 Changes of fertilization intensity indexes and ration-
al indexes in Henan in 1980-2017
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F2 AEE 2017 EFZMETR. AR BUEERNEREHE (FET, FET, . FET, FET kg - hm™) SREIS#(FII,,

FIlI,, FII,, FII) R& 8464 ( FRI,, FRI,, FRI,, FRI)

Table 2 N, P, K and the total fertilization environmental safety thresholds ( FET, , FET,, FET,, FET, kg - hm™) , inten-
sity index ( FII,, FII,, FII,, FII) and rational index ( FRI,, FRI,, FRI,, FRI) of prefectural-level cities of Henan in 2017

Houli FETy/ FET,, FET/ FET/FII N:P:K FRIy FRI, FRI FRI
FII FIl,/FII
HoM 106/2.0 53/2.8/2.1 211/2.2 1:0.7:0.5 0.01 0.00 0.00 0.00
iz 128/1.4 64/1.7/1.2 257/1.4 1:0.6:04 0.37 0.08 0.83 0.37
% 100/1.5 50/2.1/1.8 200/1.7 1:0.7:04 0.25 0.00 0.04 0.07
R 109/2.8 55/3.6/3.1 218/3.1 1:0.7:0.6 0.00 0.00 0.00 0.00
%I 141/2.0 71/2.2/1.8 283/2.0 1:0.6:0.4 0.01 0.00 0.06 0.01
HRE 156/1.4 78/1.5/1.0 313/1.3 1:0.5:04 0.47 0.29 1.00 0.61
e 145/2.2 72/2.5/1.9 289/2.2 1:0.6:0.4 0.00 0.00 0.02 0.00
FEE 163/1.7 82/2.1/1.5 326/1.7 1:0.6:0.4 0.07 0.00 0.29 0.06
HEFH 150/1.7 75/2.0/1.3 301/1.7 1:0.6:0.4 0.07 0.00 0.58 0.08
e 143/1.5 72/2.1/1.7 287/1.7 1:0.7:0.6 0.32 0.00 0.08 0.10
) 147/1.5 74/2.0/1.8 295/1.7 1:0.7:0.6 0.36 0.01 0.06 0.12
=gk 90/1.6 45/2.0/2.1 179/1.8 1:06:0.7 0.18 0.00 0.00 0.03
2L 119/1.6 60/2.2/1.7 238/1.8 1:0.7:0.6 0.19 0.00 0.07 0.06
i e 148/1.7 74/2.8/2.2 295/2.1 1:08:0.6 0.06 0.00 0.00 0.00
f5MH 151/1.7 76/1.7/0.8 303/1.5 1:05:02 0.09 0.09 0.89 0.30
JE 0 145/1.4 72/1.9/1.4 289/1.5 1:07:0.5 0.38 0.02 0.51 0.24
IR Ik 135/1.2 67/2.0/1.8 270/1.6 1:08:0.7 0.75 0.01 0.06 0.20
bl 117/1.7 59/2.6/1.9 235/2.0 1:0.7:0.5 0.05 0.00 0.03 0.01
T 133/1.7 67/2.2/1.7 266/1.8 1:06:05 0.20 0.03 0.25 0.13

ANR(1) ~ (6), A 2017 4F 4% #u 2% i #4 16 AE it
FHIREE 22 A I 5 B R HOR & BRAREL, 7 45 iy
PRRE it FH A AS 2 A BRI A s T AR (6 2)

H 2% 2 AT 0L, 2017 AR R4 18 S Hi i (i 4k e
it SR R B KT 1, S HEE R Z /N T 0.3, 4
BAVEHMENRAGE, FA RN AL iE
AR PN fte FH 2 8 A R BB 2 4 (E Y 30%
NAEBETA I GUKT (B 3) o X — 28
BERAR B P i L s, ARt FHER BT e 2 B K, —

200 km

B3 SAEHE 2017 FRUEERESEFEEY
Fig.3 Fertilization eco-economic rationality of Henan in

2017

S R RE 1) AR R it A S b A AIR , it IE AR A 8 2
Y XA 5 TR REVE YIRS A8 B R FAa AILIE =
p gD & (Re Rk AT 4E, 2018) o AN, BRIF B FI(E
PN, oAt 45 b T %) £k R it FH AR RR Hh T BR824 [
fH1 50% , )& TALNE i AR A G 3, WA LT A
PR POH AR, 28 B A BT LU I S50 R F |, i
JES Tt Al v, R 0 S 5 D ) R R e i Ll gk v (H
{5 PRI A FH B AN BB AR I it FH A A 8
AR AIE S S AN H A B EBOK T 0.6,
BT RBAH, A S AT A A, 12 4
TR GHE (& 4) 5 WAL Y L st I B S ™ o, 42
BHEBAARAAG B B AE AN #1103 4%, S R
JEHEH 8T AESET A M —Z0K -, T,
PR EE Bt |, 8 T4 3Pk 90K R
FURARE B, & = 90K A RRA S
Pt FH 0 A S 2 5 A BRI DU ROK S (T 5)
2.3 RS PRIt A s v

R S B 1) A A it P 3 32 R PR RSB 13 9 2R
B2 A R A 254, wlt o] LU A HE AR AR el F s 7
VAR TR A AN I Bt FH AR Y, BT
TRl B ¥ Sy LA 2017 4F K 40, 0] B 44 Ak AE it
B 482 kg « hm ™ AEY A AR T LM 14726 %
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x3 UEE 2017 EEMTHEYMETR(x10° hm’ ) TR B F R BLBERRE (FI,, FI,, FI, FI, kg - hm™ ) i 2

& 41(x107 kg)

Table 3 The crop areas (x1000 hm’) and N, P, K and total fertilization intensities (FI,, FI,, FI,, FI, kg - hm™) and
reduction potentials (x10” kg) of prefectural-level cities of Henan in 2017

Huli Ak A FI FI, FIg FI WA W WANE S B
HIN 445 210 148 109 467 4.6 4.2 2.5 11.4
PiES) 849 186 110 76 372 4.9 3.9 1.0 9.8
g el 684 153 103 90 345 3.6 3.6 2.7 9.9
T 562 301 198 170 668 10.8 8.0 6.5 25.3
LI 803 279 154 124 557 11.0 6.7 43 22.0
fi e 195 217 117 77 411 1.2 0.8 0.0 1.9
7 867 315 184 135 634 14.8 9.7 5.4 29.9
AR 344 282 167 122 571 4.1 2.9 1.4 8.4
BERH 536 261 153 100 514 6.0 42 1.3 11.5
VFE 521 212 148 122 482 3.6 4.0 2.6 10.2
] 361 214 145 129 488 2.4 2.6 2.0 7.0
=17k 296 143 91 93 327 1.6 1.4 1.4 4.4
mMH 2018 188 128 104 420 13.9 13.9 8.9 36.6
W 1456 258 206 163 627 16.1 19.3 13.0 48.3
f5MH 1137 258 129 64 451 12.1 6.0 -1.3 16.8
A 1835 208 137 99 444 11.7 11.9 4.9 28.5
IF I JE 1769 167 136 118 422 5.8 12.2 9.0 27.0
VR 52 207 151 109 468 0.5 0.5 0.3 1.2
- 226 145 112 482 B 128 B 116 B .66 HEL310

>z

[ PP s
OA&®
Csam
0 100 200 km
_
4 AEE 2017 EREERESZFEENE

Fig.4 N fertilization eco-economic rationality of Henan in
2017

A

B 5 AmEE 2017 £HEERESEFAEE
Fig.5 K fertilization eco-economic rationality of Henan in
2017

10° hm?, I FALIE 2 710x107 kg, U050 & i BE AL
R it FH PR 355 2 2 o) (L It AR , 4= 4 v 4 240 Ui 4 A
245 310107 kg, AU ALt FH 2 T 98 /0 44% , P /R Y
RV ) B K, i R B 40% DL L B I ik R v
FILTFRAIIER 2 £5 (% 3) . 5T LI Js = v
ZRARK /MR 1.2%107 kg, e KIUSE 7
T 48.3x107 kg, Fa PH B e J8 10 58 S By 1 HAE
Yy 1A AR LA SR £ RS- 10 L Pl it A B B8 s i
VRN R (BR Y ,2018)

3 i

AR RE 1) 4 PR it FH 2 — A D5 A R BT IR 17 A, 2 5
Ta A RE IR it | R B A M T 45 e J i AR 2 ik
i M DR UEAR £ = AR D AN 2 M DL i R
FRRE VTS e [, TR, W 5 & B 00 A 25 & B it
MR E 2, JFE R AR 85 (2007) FJE
E AP R (2010) 7EHE SN A A T B A S 41
R BE T AR it 5 R OR A58 i 250 kg -
hm ?IPE AR , AR SO B 44 2007—2017 48
10 2 4 1) Ak A it FH A 5% 4 4 B (BT 2 249
kg - hm™ 5Z AR R, JE 2010 4900 /44 AL AL
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