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Effects of Pig Slurry from Large—scale Pig Farm on Medium, Micro—and Heavy Elements Contents of Rice

GAO Wei, WANG Yuan-ling, TAO Xiao-ting, SHI Jin—qi, XU Xing, LU Jian—fei, ZHUANG Heng-yang"

(Key Laboratory of Crop Genetics and Physiology of Jiangsu Province, College of Agriculture, Yangzhou University, Yangzhou 225009, China )

Abstract: With the rapid development of China’s large—scale pig farms, increasing pig slurry is causing serious environmental pollution that
in turn threatens the sustainable development of large—scale pig farming. The utilization of pig slurry, a kind source of nutrients, combined
by pig farming with cropping is one of the best solutions to this problem. As the utilization of pig slurry in farmlands lacked systematic re—
search, a field experiment was conducted to study the effect of pig slurry on the contents of medium, micro elements and heavy metals ele—
ments in rice. The results of the study could provide the scientific basis for efficient rice production that supported large—scale pig farming.

The pig slurry used in the experiment contained 1000 mg+ L™ of total nitrogen, 540 mg L' of available nitrogen and 779 mg-L™".The water
quality of pig slurry contains Cu, Zn, Pb, Cd, Cr, As, Hg,and the content was 0.246 mg- L™, 0.577 mg-L™, 0.041 mg-L™, <5.0x10* mg- L™,
0.063 mg-L7", 0.0283 mg- L7, <5x10~* mg- L™ respectively. It conforms to standary for irrigation water quality.The late—maturing middle
Japonica rice Huaidao No.5 and pig slurry were adopted in a field experiment to investigate the combined pig slurry and N fertilizers(187.5
kg+hm™) on six medium, micro elements contents and five heavy elements. The results showed that the contents of Pb, As, Ca, Mg and Fe in
rice reached the highest at every growth stage, when combined with the treatment of base fertilizer 90 m*+hm™ pig sulurry and pannicle fer—
tilizer 120 m?+hm™ pig sulurry plus 187.5 kg-hm™ urea . The levels of Cd, Hg, Cr and Mn reached the highest at every growth stage when
using conventional fertilization (CK2 ). Cu reached the highest value at every growth stage except jointing stage when using pig slurry

treatments (M ). Zn reached the highest value at every growth stage except jointing stage, when combined with base fertilizer 90 m?+hm=
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pig slurry, 120 m?+hm™ and 187.5 kg -hm™ N fertilizer.As, Pb, Mg, Zn, Fe, Mn and Cu increased with the increasement of pig slurry in

heading stage on the basis of identical pig slurry as base fertilizer.Meanwhile, Hg, Cd and Cr reduced with the increasement of pig slurry.The

contents of Pb, Cd, Cr, As and Hg in grains of every treatments were lower than the Maximum levels of contaminants in foods (GB

2762—2005 ). Meanwhile the pig slurry as basal, panicle fertilizer and compound fertilizer could not only enhance the contents of Zn, Fe,

Mn, Ca, Na and Mg, but also reduce the contents of Hg, Cd, Cr. It is concluded that the substitute ferlitizer of pig slurry could partially im—

prove the beneficial elements contents. Moreover, it could not lead to the elevation of heavy metals, whereas, it could reduce the levels of

some heavy metals, such as Hg, Cd and Cr.

Keywords: pig slurry; rice; secondary and micro element; heavy metals
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17(N33°21.736" ,E120°32.012" ), i% Hb X J& It IV $4f
Ze KA AR R K i 1042 mm, A5 HR 14 °CL G
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AEFRPE K « BT R KR B 4B R KA R SE
EEREAGAE 6 N H T B AR IR R B AJC Ak Ak
B, ARSI AHSCICER & i : Cu 0.246 mg- L7
Zn 0.577 mg- 17" \Pb 0.041 mg- L Cd<5.0x10™ mg L™,
Cr0.063 mg-L™" As 0.028 3 mg-L™" Hg<5x10* mg-L™",
FFE E AR FERE K TR ) (GB 5084—1992)
Fetr i A 1000 mg- L7, AL 540 mg- L7 3
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1 Ml TR AREL SR

Table 1 Some of the selected basic properties of the soil in study

HitH AWLBUg kg AR/gkg!  BRER/mg kg M/ mg kg WA /mg kg Ca/mg-kg™ Mg/mg-kg™ Na/mg-kg™
B 20.40 1.06 77.01 216.18 13.22 7.931 0.6134
I H Cd/mg-kg™! Cu/mg-kg™ Fe/mg-ke™ Ph/mg kg™ Zn/mg-kg™ As/mg-kg™! Cr/mg-kg™! Hg/mg-kg™
o 0.1442 2493 25.55 7.088 19.2 22.13 0.15
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Table 2 Design of field experiment

%45 Number

JR IS Ab I Test treatments

AbFREE Xi5BH Mlustration

T1 FENEHE AL ILIE K 45 m’«hm, B A ALK 60 m®shm™ NG 2K FEIEAR S K
T2 FENEE ALLFRIE K 45 m’«hm, T A AL IR 7K 90 m®shm™ FENEAR K AL K
T3 FNETE AL R K 45 md-hm™, BT AAL B 7K 120 m*+hm™ FENEAREL K AL e B K
T4 FEN it AL BRIE K 67.5 m? s hm™, BERIE A AL FIE K 60 m*-hm™ SR K B AR AL K
T5 AL AALBRE /K 67.5 m*hm, M A KL FLE K 90 m*hm™? SR LK B R K
T6 SNTHE AALIRPEK 67.5 m*hm™, FMHE ALLIREK 120 m*hm™ ST b K BT K
T7 FENE St AZEIRE /K 90 m’+hm™, FEM it AL FIE /K 60 m*+hm™ FENE R LK BRI AL K
T8 FENEE AL FREZK 90 m~hm™ A HHil A LB IR K 90 m’+hm™ RN R K AL T K
T9 BNt AALFRIE K 90 m’-hm, BTt A LB ERE 7K 120 m*+hm™ FENE K A e R K
M FLNE it AALFREE 7K 90 m*« hm, B A AL BRE K 120 m*hm™ AR IKAL B, 43 BEWIAS i PR 2
CK1 ANHtEATATHE A PEANSEA TR AL
CK2 Jiti R % 600 kg-hm™, Fi K05y BENE AR AENEARAENE=3:3:2.5: 1.5 jifi ; T AR PP A AR

Jifi 450 kg - hm™ 1 EERES , LR 60% , FEIE 40%
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Table 3 Ph and Cd contents in rice as affected by different fertilization treatments(mg-kg™)
Ab¥g 7] Jointing stage FhFE Heading stage JEGY] Maturity stage 1k Grain
Treatment Pbh Cd Ph Cd Pb Cd Pb Cd
T1 0.058 6he 0.002 8abed 0.088 9ab 0.002 8be 0.137 Oab 0.004 5a 0.070 3b 0.001 7ab
T2 0.076 3abc 0.002 7abede 0.095 9ab 0.002 7he 0.130 lab 0.004 3abe 0.073 Ob 0.001 3be
T3 0.090 labe 0.002 Scdef 0.103 7ab 0.002 3de 0.144 4ab 0.004 3abed 0.073 9b 0.001 Ocd
T4 0.075 Sabce 0.002 8abc 0.089 lab 0.002 8abc 0.120 2ab 0.004 4ab 0.072 3b 0.001 Ocd
TS 0.082 6abc 0.002 4ef 0.100 4ab 0.002 3de 0.133 9ab 0.004 0Ode 0.073 4b 0.001 Ocd
T6 0.096 2ab 0.002 4f 0.106 6ab 0.002 Oe 0.146 4ab 0.003 6f 0.074 1b 0.000 8d
T7 0.075 6abe 0.002 9a 0.089 4ab 0.002 6bed 0.124 1ab 0.003 8ef 0.072 5b 0.000 9cd
T8 0.089 labe 0.002 Sdef 0.103 5ab 0.002 6bed 0.141 5ab 0.003 7f 0.073 8b 0.000 9¢d
T9 0.096 7ab 0.002 4f 0.123 9a 0.002 5cd 0.154 8a 0.003 7¢ 0.074 3b 0.000 8d
M 0.106 3a 0.002 8abced 0.102 8ab 0.002 8be 0.147 9ab 0.004 2bed 0.073 9b 0.000 7d
CK1 0.051 8¢ 0.002 6bcdef 0.072 4b 0.002 9ab 0.114 6b 0.004 1cde 0.061 7¢ 0.001 6ab
CK2 0.089 9abc¢ 0.002 9ab 0.075 7b 0.003 2a 0.134 2ab 0.004 5a 0.074 1b 0.001 9a
T SR NG FREFOR P<0.05 KT 225 3% . TR,
x4 AEAIEIFKFE He #1 Cr = HIEIT (mg-kg™)
Table 4 Hg and Cr contents in rice as affected by different fertilization treatments(mg-kg™)
Jib 5171 Jointing stage ThTHEH Heading stage JREAIY] Maturity stage K7ki Grain
Treatment Hg Cr Hg Cr Hg Cr Hg Cr

T1 0.041 Oab 0.221 4ab 0.018 5ab 0.190 1a 0.048 6a 0.157 9abe 0.001 9be 0.065 2ab
T2 0.040 5ab 0.195 7be 0.015 8d 0.187 Sa 0.046 6a 0.155 labed 0.001 8bed 0.058 2cde
T3 0.034 0d 0.177 5cd 0.013 7f 0.172 Oabce 0.043 6abc 0.151 2abed 0.001 3f 0.057 6cde
T4 0.040 8ab 0.162 8de 0.017 She 0.185 6a 0.046 9a 0.151 2abed 0.002 Ob 0.065 lab
TS 0.039 8abc 0.157 Sdef 0.015 1d 0.165 Sabe 0.043 6abe 0.144 Shede 0.001 7ed 0.061 9be
T6 0.035 8bed 0.136 6ef 0.012 2¢ 0.148 1be 0.034 Se 0.135 4de 0.001 4ef 0.053 Sef
T7 0.036 Sabed 0.132 8f 0.017 1c 0.175 7ab 0.044 7ab 0.149 9abed 0.001 7ed 0.060 4bed
T8 0.034 2cd 0.140 lef 0.015 6d 0.166 Sabc 0.039 Ocde 0.138 9cde 0.001 6de 0.055 4def
T9 0.031 6de 0.132 1f 0.011 2¢g 0.146 5S¢ 0.036 6de 0.129 2e 0.001 2f 0.051 6f
M 0.033 4d 0.131 4f 0.013 8ef 0.173 Oabc 0.041 Obed 0.128 Se 0.001 9bed 0.051 Of
CK1 0.026 4e 0.222 2ab 0.015 Ode 0.191 6a 0.040 8bed 0.162 4ab 0.001 4ef 0.067 Oa
CK2 0.041 6a 0.231 8a 0.019 Oa 0.192 Oa 0.048 4a 0.164 9a 0.002 4a 0.067 2a
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CK2 Ab3R o 5iEE T 15.6%.25.71% 24.519%F117.75%
BRI TS HAS , 254 351 (R S it A 5 St A 3L 7K ) 450
T, As Bl A R D FH PR K S A BG I BE i,
BN AR R TP IR S R AT OL T 2R AR E
o2 W28 5 AN BA H , B A A
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Table 5 As contents in rice as affected by different fertilization
treatments(mg-kg™)

JE 2575t AAPR R R K AL BRAL . A Bl it AL BE ) As
i T AR AL B
22 AELEMKEHFETESENHMN

H 3¢ 6 TN, AKASMEIRE Ca & S BEAKRS A & Y
SRR S BRI B A S TR BT R
[ gb HE PR K 5 N HEEC XS /KRS Ca 35500 2%
B EAYILL T AbFE Ca Ft hie, HEE®T
CK1 AZbFE,T9 ZhFRFFRH Ca % 5 B 2% = T CK2 &b
o BT TO kb Ca 50 CK1 ARFR 3745 5
T 21.85% .22.71% 30.18%Fi1 38.1% ; %% CK2 kb3 4y
FEE T 6.96% .15.16% .9.93%F1 37.44%.

P HE B KRS Mg S i T 268, KRR
Mg 5t Bl /KRS AE B HT A A DA 10 381 s ) 2
JENREE FIHRa . AR N Mg it —
SEREFEMM, (AN F SRR AR R Mg 57

AbFR PN it A KPR
Treatment  Jointing stage Heading stage Maturity stage Grain EHTCE EES A KR Mg CrE L T9 AbFR
I 3.853ab 2.765¢ 3.856d 0.069 2¢ i, AEH TO Ab B Mg 5 E S CK1 AbBES)51)
T2 3.863ab 3.135cde 4.06lcd  0.081 8ef 5T 16.53% .20% 10%F1 3.22% ; %5 CK2 AbFE 433
T3 3.573b 3.322¢d 4.231cd 0.082 8e %%T 3.27% .6.19% \2.43%33[1 2.63%.,
T4 3.855ab 2.841de 4.021cd 0.073 7fg 23 & lﬁﬁl‘ﬂﬂ@k*ﬁ'%’l%ﬁ%ﬁ%ﬁ‘]% ur'ﬂ
6 amsn s s oo a7 T KRR Cu 2 BV 01
T7 4.207a 3.601bc 4.087cd 0.088 9de Tﬁzﬁy\ﬂi—%/ﬂ’;ﬁ %U}ﬁ?&%ﬁ%ﬂm@(ﬁ?ﬁ%%%% ’ ﬁﬁ%éﬁ‘
T8 4177a  3258cde  4746abe  0.104 The YRR Co SR ENES . £4ETH
9 4372a 4317a 5.304a 0.108 8a CK1 ZbFRAY Cu &I Ak, BRFFRIZN M AbHE Ny
M 4.228a 4.062ab 5076ab  0.103 8ab B, AAEH M PR Cu & &Y CK1 A Eb 435
CKl 3.440b 2122 38244 0.0479h T T 29.8% .67.98% 87.83%F1 46.81%; 15 CK2 A
CK2 3.782ab 3.434¢ 4.260bcd 0.092 4cd H , éj\%lﬂ:/%}l'T 12.04% 63.11% \6092%$H 8.15%. g
R 6 AEIIEITKEE Ca F1 Mg R ERIFM(mg-kg™)
Table 6 Ca and Mg contents in rice as affected by different fertilization treatments(mg-kg™)
it P Jointing stage il Heading stage S Y] Maturity stage ki Grain
Treatment Ca Mg Ca Mg Ca Mg Ca Mg
T1 2726abc 1755be 2252be 1404b 3367be 3305a 223be 2617a
T2 2868ahc 1809abce 2354ahc 1433ab 3582abc 3438a 242abc 2626a
T3 2987ab 1906abc 2556ahc 1553ab 3718abc 3465a 263ab 2633a
T4 2740abc 1776abc 2308abc 1404b 3519abc 3332a 240abc 2618a
TS 2973ab 1816abc 2445ahce 1543ab 3627abc 3449a 253abe 2628a
T6 3122a 1981ab 2650ab 1607ab 3761ab 3499a 272ab 2666a
T7 2845abc 1784abc 2321abe 1406h 3539abce 3428a 241abe 2620a
T8 3122a 1852abce 2503abc 1547ab 3703abc 3450a 256abc 2632a
T9 3134a 2023a 2696a 1665a 4029a 3582a 290a 2692a
M 2629bc 1977ab 2600ahc 1663a 3601abc 3357a 250abe 2654a
CK1 2572¢ 1736¢ 2197¢ 1388h 3095¢ 3257a 210¢ 2608a
CK2 2930abc 1959ahbc 2341abe 1568ab 3665abc 3497a 211¢ 2623a
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Table 7 Cu and Zn contents in rice as affected by different fertilization treatments(mg-kg™)
KO F/H A P74 Jointing stage HliFEY] Heading stage Y] Maturity stage 6L Grain
Treatment/Time Cu Zn Cu Zn Cu Zn Cu Zn
T1 0.820 lab 3.590 lab 0.784 4abc 2.807 Ob 0.551 3abe 3.056 9ab 0.197 4cd 1.230 3ed
T2 0.878 2ab 3.770 4ab 0.842 5abc 3.900 8ab 0.611 4abc 3411 la 0.226 3be 1.324 9¢
T3 1.010 Sab 3.986 2ab 0.912 5a 4.428 2a 0.644 2abc 3.548 2a 0.228 3be 1.458 She
T4 0.868 9ab 3.627 8ab 0.801 labc 3.622 lab 0.571 7abe 3.064 Sab 0.226 7be 1.299 4c
TS 0.889 6ab 3.879 4ab 0.866 8ab 4.079 Sa 0.612 9abe 3.435 Sa 0.236 7ab 1.363 5S¢
T6 0.895 6ab 4.168 8ab 0.957 9a 4.686 9a 0.677 Sab 3.578 7a 0.245 4ab 1.661 8ab
T7 0.883 8ab 3.733 7ab 0.841 3abc 3.841 6ab 0.601 8abc 3.183 6ab 0.227 9be 1.320 6¢
T8 1.023 8a 3.880 7ab 0.881 8a 4.427 Sa 0.618 Sabc 3.541 la 0.237 5ab 1.441 Sbe
T9 1.025 4a 4.993 6ab 1.040 3a 4.794 Oa 0.752 8a 3.585 4a 0.267 7a 1.847 3a
M 1.026 2a 3.762 8ab 0.966 4a 4.339 Oa 0.743 6a 3.199 Sab 0.257 Sab 1.360 3¢
CK1 0.790 6b 3.059 lab 0.575 3¢ 2.790 3b 0.395 9¢ 2.136 8b 0.175 4d 1.000 0d
CK2 0.915 9ab 4.452 8ab 0.592 5be 4.293 5a 0.462 1be 2.659 8ab 0.238 1ab 1.321 5S¢

NE it A A B AR TR] R A5 0 T, £ A 3R] Cu 7 bl
5 TIOR3 I B, (R 45 AR B 2 R 25 5
AN WA ETHHED , CKT L3R5 & Aot Ak
P2 5 2 Ul B 2K 7K AR Cu IS R i
A 22 5 (R SRR A vy B A 17 0 58
B

BEF AR UKERS Zn SRESTEE, Bk
WS, BT KRS Zn SRR TO AbFE,
H 5 CK1 4b¥2: 5 2 BRAPRLLAAN , FoAR & B 5
CK2 bR AR E . ST T9 b3 Zn &K
CK1 2353818 T 63.24% .71.81% 67.79%F1 80.83%;
BOCK2 2y Wl ¥ & T 12.15% .11.66% 34.8% Fil
37.79% . FERLits A AL BRI KA R A8 B0, 454k 3L ]

Zn Fr i B 25 Rt FH 2 /K R B I TR A o K AL
WA B R 2 K AT DA 2 4R e K R X Zn (I AC
HRMZR, Zn BAKRE R EEMATICEK KRG
IEEARFCEHR B FEZ/EA, 1 Zn 2o SRR
VERI 77 A — 2 A0, BT LA DA 200 s il T it A P 7K
FAY e FH 1), SR FH A BRI T AR X

e 8 Al 1, JKASHERE Fe S HEBEKAR A 7 WIHY
R R 301 5 A S B T R A, R IRl 4k
XS [R) A B AR Fe A B85, X 1B
S BRI IR XK RERE IR SFFRL Fe MR, FRERFIEEZ
BB, 50 BIKAS Fe R LL TO Ab LI
i, HokpRrH Fe i 5 S T CK2 40P, A
Fe & i 8 CK2 &b 243 5142 & 1 11.2% .10.5% .

F 8 AEIALEIT/KEE Fe 70 Mn 2R (mg-kg™)

Table 8 Fe and Mn contents in rice as affected by different fertilization treatments(mg-kg™)

L3 P Jointing stage JiliF# ] Heading stage JEIY] Maturity stage ¥R Grain
Treatment Fe Mn Fe Mn Fe Mn Fe Mn

T1 417.9b 217.0de 368.7ab 270.9de 275.0ab 353.1de 34.69d 22.7ab
T2 427.8b 235.0cde 417.8ab 305.8cd 285.8ab 395.6bed 35.79bed 23.1ab
T3 431.5b 230.6cde 444 .5ab 336.3abc 303.5ab 407.3be 38.39abc 23.2ab
T4 417.3b 224.1cde 375.9ab 283.3de 275.8ab 380.1cde 35.19cd 23.0ab
T5 431.5b 247.8bcde 436.9ab 328.4he 289.4ab 397.8bed 37.24abed 22.8ab
T6 4438.6ab 280.0abed 448.7ab 340.1abe 323.0a 413.4bc 39.60a 23.1ab
T7 426.4b 295.2abe 388.9ab 285.0de 285.6ab 389.1bcde 35.24cd 22.4b
T8 496.2ab 301.9abc 437.7ab 353.2ab 293.0ab 428.0bc 37.26abced 22.8ab
T9 574.8a 314.0ab 545.3a 357.8ab 331.2a 432.6ab 39.92a 23.4a
M 441.0ab 241.8bhcde 467.4ab 306.1cd 307.0ab 408.6bc 38.92ab 23.1ab

CK1 377.6b 201.3e 342.6b 261.4e 234.4b 340.9¢ 30.27e 22.4h

CK2 516.9ab 326.6a 493.5ab 369.6a 286.9ab 479.9a 35.66bed 23.5a
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15.44%F1 11.95% . ALFRPEK & A B F & e
TG, AR R AN A 2 i 0 T, KR Fe %
et it o Ak PR A it R ) B TN TG A < 33Xt 150 B 2
4 A0 3 7K it FH AT A BIK X Fe TR 3R MR

IR AFAE R Mn 5 f Bifi 7K 8 A6 7 100 9 4 F DTS
R A BT BT AN R AE B R T
1 I A R A KRR R R Mn A B I
Wi, MAFARL T Mn & 25 558 B3 A B /KRS Mn &
DL CK2 b , CK1 Ab B ARG, e it b 1 e 1
T9 4bFE Mn % i f R CK2 AbFEAS A Mn & 504
TO b P43 FHE w1 4.01% .3.3% .10.93% F1 0.43% ;
M AR Ay 4R T 35.07% (20.74% (17.45% Fil
1.73%.,

3 e

H T 5T 2 B, KR A 7 it F R A8 R 7K 5 Ak
JE O, % FLAs AR B AR i R A 7 i R
KHVEE 4 A T B s BH SR R[]0 A HIFTE I
SEOORE AR TR 2K M IE S5 AU it
XK A B A AR SR R e TR
N 4 @ U R Y AR B2 . As Cr Pb Cd Al
He ARV EMA KL TEICR, BN &R
FEAEY R pEY, ARSCEE T P Cd Hg F1 As & &
TR 3015 B IR e S B SRR T oo A e, i
Cr & B AW FRE, X 5P ENEMIFRGERA—
4R0T L PRI AT -5 AR S 6 v R P i A Ak BB K
A, Hg Cd Fl Cr & AL A5 B S Bl 45 P 7 it A
(R BE TN T R, 5 1 AR 5k ST 9 45 SR A — 3, X PT
KA K TR A AL BT 1 VR AR R oA
MR T RS R Xt He \Cd Al Cr A — 2 19 “ [#]
SECAEFEA, RIS 3K S L R
A St A+ 0 A R BE ), e AR AR
WA 5 RRAR , AT Aot X A 0 B 2 A N, K
RIS 7= it B SRR, b EE 4 o LR
R BRI 5028 4 JE 2 KIMBEAR S0 5
W KR EIRESE X Cd Pb As HE AR RS
0 E AR R ZE S R > KOk, ARSI
KRS AT FRRESE IR SR B
mTAPRT R AR, X SRR SR S A R — 2,
5 IR S I A 22 535,

i JCE Ca Mg Ffli it L% Cu Fe . Zn Mn iX
YL R B — IR KT B D 5, o AR
T EEUEFEYI, SRR AR MR T 262000 254

H R TR I B 52 BIR Z I R W 52, e
aiAl T i A AR, AR SEIROK R AR B R R
Ca Mg Fl Zn /)& BTG EF, Fe FlCu 95
FENKTHL TR, Mn 59 & 5 HURWT BT 78 T A it At
P A 30 e R 2R A S A i A 5 A A BRI K A
LT Bt R0 it A Ah B 7K () B b T X
B KA PO TG R 5 i A B 0 T B -5 it FH Ak B 7K
A, WARI] T AL K AEBRLIE , I 70 B 36 i RE 5
TEKFERIR AR Zn Fe Mn Ca Fl Mg & 57, 555
& Fe Fl Ca 17 &, 55K I SF TR 25 SR B AR,
AR I A 1) 3 e v i T 3 B AR IR 25 AR
A B 51X BT R AR KRR P 19 P20 T M i 45 N 3R
AR AEIUR FEMTEVEPARFZE T i PR
B A SICRIE LI AR WA S R T 5
BEAVEYIRC, FLAE KRR AR 7R 5 S5 8 2 kPR
RO ZRE A R TS JL PR (GB 2762—2005 ) , #-Ak
PR K AFFEARL Ph Cd ,Cr As Fl Hg 9 &5 5 YK T A
;5 Y BR AR UE o TRLIE , A ST AN, LUK RE AL
Ry R Wk o Bt AN LA £ W A S = L RN
AMBFREE K S 210 mP-hm e/ & N ARAT, Fd
HORMKFEHE SR RS BN L, Higfk
TAPRLE SR

WA Al A= r= i) 2 B it = — 3l 2 3 e K it
FHALREAG G R AE YA K TR, R E AR i 45 Fh oG
ARSI 43 Bt 2 B I BT 4 3 3 KT A ) 2
BEiG Y ) £ EAR bR Z — B T B AT A A i 775
HRER S S ISR, L 1 2 A TR O R AR A
PR I AR RMSCR) P T BE 2 (5 HE A4, T2 i 375
TG KR AR5 YR IR N ERIE IS KR IR E R
BRI IR A AR R 15 25 R AR FH - 5857 0 FlEE
SRR - R G5 AE LR 15 YA
RIS . — A A AR S R E I E
Sa o RIS R LT EAR , WA A A S Y
J5 K AT AREAR B 4 & ik o5 — 5 T, AR B A
JRRE SN E S ENALR . L, RN E R
HATRBHE R 25 o (U2, FREEAL IR 52 7%
JEAEAE A FHEA B 283k . LATLIRE M,
FE A2 IR VT IR ERRIRE AR, AE Rl i AR e 7
130 5 hm® 247 o 4 A R VLR 22 MO Al 4k
FH 8 AR R 5, AR 2t AU 3k 550~650 kg hm ™, 376 4
S K 300 kg-hm™, 2011 4R BUBEFRAE |5
HFE BT A5 6% N E 95% B & 94% B}
4 94%, F G FEHEMF A 5300 J7 v, AR AE]
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