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k&, F o, BEH, L K, A W, E W, ¥ A, Bt
LR B AN RIS 5 3 BB ST, A AR TR Fh 55 4 T 45 550025 VT35 R BT 210014)

WE. X EICEHEER S KR E & 25756 PUIL I 3055 8, DA 22 fe R IR R NS X 42,
TEAH S (it &= (R 2% 300 kg/hm® 28 2% 225 kg/hm®) 25148 F , AL HCRLAR[R] L 4958 A% AR I [ R it A et BE ( CK) |
JEALIE (CF) VLB R R 174 REMLEA(1/74DL) BB AR 172 AEME A (172DL) BbEk A
R 3/4 REMNE(3/4DL) DL KBS HB A BB R AR NN A ], 758 T 784 50t 0 2 1 T Bk 3kl 2 Rk
NEXF R S AR R R VB =i R IEIE DU R AR e, 255K 75K RSt A 300 ke/hm® 2%/, ik
R AR A B A 7= ik 3 St AL IO A B A 7=k, N [R) A L ) /N 22 7 2 S AR 3, B AL B R R 3 I, /N2 7=
RIS LA S 1/2DL B /N E P s, RERIE =2, BUbECR B R A F LI L B2
0~20 cm HHELA S E AYUR S E pH BRI S NG AR A k3, 3/4DL Ab B8 Wi 7 i 2 i SR )
BEMRIES, BERIEZFR, BZ0~20 em HHH SRS BHE T IRE R B SR, A PR
BE B T SRR BR IE - HERA BT T R M S e KUK A T AR 1fE (GB 15618-2018) YU RIN , MEZRIE =G,
HIENFT SR B A A S R TR T A AR X TR AT AL I, N ACS BEE R AL AR
R FH 2 1 I TN, A RS B DU B R R N A, R RN B A SR A EE R AR E

XEEWR. RERelE; AUUE;, R =LA )E

FESES. X713 XEEFRIAAD . A XEHS: 1000-4440(2021)05-1175-08

Effects of different proportions of spent litters on crop yield, soil fertility
and heavy metals in rice-wheat rotation

ZHANG Xia, LI Jian, PAN Xiao-qing, SHAO Le, QIN Feng, ZHAI Pin, YANG Jie, GU Hong-ru
([Institute of Animal Science, Jiangsu Academy of Agricultural Sciences, Key Laboratory of Crop and Livestock Integrated Farming, Ministry of Agriculture
and Rural Affairs, Nanjing 210014, China)

Abstract: In order to solve the problems of excessive application of chemical fertilizer and low application rate of or-
ganic fertilizer in field crops in China, a field experiment was conducted to investigate the effects of spent litters on crop
yield, soil fertility and heavy metals content in rice-wheat rotation. Under the condition of equal nitrogen application (300
kg/hm’ in rice season, 225 kg/hm* in wheat season) , inorganic fertilizer was replaced by different proportions of spent lit-

ters. The experiment inclued no fertilizer treatment ( CK) , inorganic fertilizer treatment (CF), 1/4 litter fertilizer replace-

ment treatment ( 1/4DL) , 1/2 litter fertilizer replacement
%5 H 83 .2021-05-25 treatment ( 1/2DL ), 3/4 litter fertilizer replacement
BB ER A W HAMER-F R LRS8035 H (CARS-43-G-2) treatment ( 3/4DL ) and all litter fertilizer replacement
fEEEN ik #(1976-) ,Z WRH Z A, A, AIBEoT i, FEM treatment. The results clearly demonstrated that the yield

HEBIMELEEFIIITE . (E-mail ) 583765990@ qq.com in litters replacement treatment was consistent with that in

BIRIEE A I, (E-mail) zhaipin@ 163.com inorganic fertilizer treatment in rice season. There was a
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significant difference in wheat yield among different treatments. The yield of wheat increased first and then decreased with

the increase of spent litters application rate. The wheat yield in 1/2DL treatment was the highest. After three seasons of rice-

wheat rotation, the total nitrogen content, total phosphorus content, organic matter content, pH value and electrical con-

ductivity in 0-20 cm soil increased with the increase of spent litters application amount. The total nitrogen content, organic

matter content and pH value increased first and then decreased, and all the parameters in the 3/4DL treatment were the

highest. The phosphorus content and electrical conductivity showed linear increasing trend. The total contents of Cu and Zn

in 0-20 cm soil were higher than those before the experiment after three seasons of rice-wheat rotation. The total contents of

Cu, Zn, As, Pb and Cd in 0-20 cm soil were in the range of soil environmental quality risk control standard for soil con-

tamination of agricultural land (GB 15618-2018). After three seasons of rice-wheat rotation, the contents of Cu, Zn, Cd

and Pb in 0-20 cm soil were higher than those before the experiment, but the content of As decreased. The contents of a-

vailable Cu, available Zn increased with the increase of spent litters application rate, while the content of available Pb de-

creased. There was no significant difference in the content of available Cd among different treatments.

Key words:

22 50 E R R VT 0 0 T L Y R AR X, 6 4R
FE R AR A 1.3%107 hm?, 54 FE KRS/ N §6
VERMAE SRR A 173 LA D2 VTR W AR S A A
FERE A HAGA 1.3x10° hm?P) ) mb R 22 #8454 W
3 AFAE AT it FH 2 K A HLAIE ™ EE AN 2 AN R
I, VT8 R 22 eV 7= IX AT 247 il 260 =2 1 34 550 ~ 680
kg/hm*™' R FHA HILAE 2 4R35 2 b IR AS K K RE
I T AR RE s it FH % = 3 A AS R 5 i L5 P
MEAAUIEAR L, AL NEA PR B AR R e VR R 2 5
FF R AR A, % T AE RS RG22 S MEVE Y i 7 i L
PEEA B AT FFEE & SR A mE MR L B
SN N, AR KT R i A0 3T X AT LR AR R
20% ~30% F A 2F RERE L, Kb /INZZ 7= 5 ml Dk 2] Bk
Jiti A R G = 5 SR i L A e 2 P ERAE O Y
BANTREET HAVUEEA 20% (ALK, KFE
FEEMZEA AR Y R BB A5 N Y 2 10 i
FERFY, H 25% A B AL R, K Rg
A, FLWT A R T R KR A R R sk
RO Han SEIA ARG 22 50 1R I 14 it A HILAE & 25
PR TR e SRR AR R it Ak
JEHH L, A5 AL I ML AT B it ) - 4 1 15 I R A R
Gt B R RS A e IR A R R, £
APt HLIE 2 1 T - A AL KR PR
BRI T RIERE ) Zhao S AE T M B -
(RELE 9 AEFEZZ SR VEIR IR 25 0L W |, it A HLAE
FPEE T R MU ARG P B, e T A
BIRA LB

AR, B O S & R Bt A P AR Y
B, 2 PR HE S Bl 2 8 98 G T A ok 4 [ A AR

rice-wheat rotation; organic fertilizer; soil fertility; heavy metals

BB A AR A N3.8%10° 1, BRI
Y315 S0 R IR AL B | J2 A b AR A 358 300 JLAE # 77
g —Fh2i5 b H )y K7 R HORME S — B 5
MAEBLIR, A F 5 IR0, RE M 2017 45k
R O 2 R s TR DA b (H R RE T 5
Bk E AR RN, R AT R B — R
(W EE 4 JE , NI AR K B IR b SRR & — 8
ARG E" K I & & 2 A PR T R
5| H 4 A 4 KA b A X AR AR ER B
BN Bl Er=rfa "

AT ER X VLT3 b DA AE At & K A
PUAEG FH e GG ZE ) R, AR Bk G HLIE , LIRS
FRAVEIR AR AT AT 52, 2R K RS, 7Rk
HORHA H g FEAE T BF 5% 76 AH S5t 0 Ak 1 T vk
HOBPR AR L IE X ARG 22 SRR R MR ™ & +
BRI R D) R+ e 4 IR B B A R, LARR ST AR
PR RBP4 T Ak HoRL 5 A0 AT O e 76 A5 22 e 1R
PR ZR IS B LA A A Th Rl 2 4 it
BEARER b FE R IR R T EY & = m s
PR
1 #ret STk
1.1 SEIGHEER

TGS AV RO B F Be 7S & sh Pkl
FEHb 5 L, % A F KT R Ui, b £
32.36°, /R 118. 83°, J& T W #ay = KU Mk, i
FH - 25 Ry BRI R B R S £ B AT
JETHE(0~20 em) BRI A AP & 9.70
o/kg, BE G 0.75 g/ke, BWETE 0.56 g/kg, #H
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AR 97. 00 mg/kg, FIFEFTFIEYI N E BT,
1.2 RIwigit

R T 2017 4E & 2018 4EHEAT, /KFE 2 A
300 kg/hm?®, /NAZ F it A 225 ke/hm? . X% 8 R
[l B2 i L OB R i, 33 6 A0 BE, 23 5o . D
AHEAERT B (CK) , @A B FE (CF) , @@ bR
BRI 174 AR EALTE(1/4DL) , P AL
RHEBR 12 ARAMNL AL (1/2DL) , @2
BREAC 3/4 AR EALTE (3/4DL) , @A
BAEEEERARMIEALLE (QDL) . R HBEHL
XA, 3 IER , /DX 5 mx 8 m, X4 [H]
B 1 m, /NX Z 8] B FE 50 em, Z ZALIE (CF) L
60% N FEIRIE, 2L #OBHA 174 172 3/4 B 4
R B LA ML AT, Har DAFR BT, 7K
FEZEAE 53 BE W 0 — U RSB i, /N 22 R AE 4T 1R
Jiti

Jt L HRLK 43 35 B R40% ~ 50% , bk}
Feorer R 1, W MoK RE 2 /N 2 [ )45 B
IR H 55— 2 KA AP ol 22 A AL 999, 45 —
/NG AN R T A2 26, 55 = 2R OKRE Rk B RE
5055,
F1 BUBRNLE. S8 SHNEIRSE

Table 1 Contents of total nitrogen, total phosphorus, total potassi-

um and organic matter in spent litters

1 26.6 10.7 12.3 530.9
HopL 2 22.2 8.4 9.7 491.0
R 3 19.7 12.2 10.3 514.2

1.3 MZEFZE

1.3.1 KRAGFFEFEMM S FEE/NX 55
BRI 2 > 2.0 m® (1 FE B gE AT W), N T BRI
Sehpr e, [N X 1.0 m® 8 2 2A47 1 FHLUAR
B, JEBEALEEI 3 JURE BRI R, HF M SE I = BT &
FRES, I s K R bk o R RRORL B SE FR A, Al
SR, AHE T 60 CHIMLAEHLET 2 1H i
FEA IR FE I HRE K A SR 7e BT 5 M i Rl
132 EHFERFEFHR SO
SIBEE 2 A~ 2.0 m* Y FH B, B /N6 S 56 i ks
BUBERE 0 2 52 B /N2 77 i (R B A — /N X 43 5]
B 1.0 m K PAT HI B A AR, B — /N X Bl AL 1E

HOPIAS 0.5 m AT /N ZE AR AR BE AR SAGES | 217 1] S 5
EW iSRRI S NI DD € A U (= T
INFEETE RERF A TE, BT 60 C HLAR ML 2= E
o PR R AOB R
133 HE BHFLLELE
JE
1.3.4 XM A =ZKREBGRI , B —A4/)
X BPREEO~20 em 21 2 A+ HERE IR A R — 4
RAHE, e % HART IR At . T IEkE
g 100 H 5, R, A PL S & R ] E
BRIREP (K, Cr,0,) AALSMM L ( GB 7857-87) Il
E, BAEE SRHPIRGEREWE, S E R
FHEABESTIR & 2 101 E (GB 9837-1988) , A%
B 1 mol/L NH,OAc ¥R, R KM I
T IO B E . LA &R 2 mol/LIY
KCI R I, B A A & it Ee Al R 2 sh ik
SIATASCIE R AR AL iR NS A A G ik
W5, pH H: FIK+ R 2.5 1 O(FifE ) # 4T
}JE?%%EX,E%@FH Mettler Toledo FiveEasy Plus pH
T e, H S &, i i Hanna instruments ES215
Conductivity Meter H, SR %E

AR SR E I H SRR HHF © HNO, :
HCIO, A2 = 1+ L(IRFRLL) MR R TH &, A RA RS
HAGJE R DTPA A& ER I TH 28 W S A2 U T VT
VA A B2 BE o 5255 = (1 (Inductively Coupled
Plasma, ICP ) HLEGHE G55 2 TR E .

2 HR50Hr

21 W\ EFE

55— 2% K R SN 7 R AFE 9 222.94~ 9 978.32
kg/hm? | R AL E AL P ™ g (98 2) , AN [) Ak 2L [
FRAF S = i e TR B i 25 F AN 3 AR
[ AbFH ] 22 5 58 25, 1/2DL A PR A 308 i i 1 hm?
1.793x10°F4 , Hk & b Hort 4 5 B b 3 (QDL)
1 hm*> 1.730x 10°##, CK #H{& & 1 hm*> 1.490x 10°
Tl

R o

R PG 2

WA AL B 2 ] /N7 e 2 S B 2 (P<
0.05) , BEZE B AR A N, /NZ2 7 f L e
K JE B s A 1/2DL AL B AG /INAZ P B i v
(% 2), H=a i B A 1/2DL (6 153.58
kg/hm*) > 1/4DL (5 777.41 kg/hm”) >CF (5 489. 85
kg/hm”) >3/4DL (4 959. 51 kg/hm’) >QDL (3 726. 56
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kg/hm?) > CK (1 585.01 kg/hm? ), /N3 B ki B AE
28.02% 38.62 Z[h],CF 4b#(38.62) & 3 /5 T HiAlh
AbFH CK(28.02) & QDL(29. 11) i A% T HoAh b 38 |
1/4DL . 1/2DL 3/4DL Kb 3RSk AL F 45K, A
SN R A 3 ) 2 S W 2 BT R R i
HE N R I Ry S vk D ks e s BRI R
1/2DL . 1/4DL .CF 3/4DL QDL .CK,

55 = K Rt AR AL B P 1 (9 142, 72~9 800. 31
keg/hm?) I 2 & F A it AL X BE ™ & (8 216. 69
keg/hm?) (£2), 4 MR AT RARMIEA
F2 BUBNBRUFEEMEEFBOBN

APRMK AR i o 2 22 5, A 5 AR b2
ToREER, RV Z 1) QDL 1/2DL,
3/4DL 4b PR Y K A R B W E S T CK & CF,
1/4DL.,, 7KF LA T AR A A5 RE E5 b A T R AR
(R4 i i S 2 R A, A v BRI A CF | 1/4DL
1/2DL.3/4DL QDL . CK, fE#4 T-Hi i & CK Hx &,
H26.37 g, TEMBACALFR A 5 2L LR 4
Jn, TR AN, 1/2DL Ab BT 5 o 35 30
1, 7R 2 J5 G 2L ERPE AR I, TRL 5T 5

Table 2 Rice and wheat yield under replacement of chemical nitrogen fertilizer with spent litters

S s o RO s T
5K CK 9 222.94a 224.5a 149.0¢ 21.51a
CF 9 978.32a 215.6a 161.7abe 21.93a
1/4DL 9 346.34a 228.3a 156.0be 21.30a
1/2DL 9 316.32a 218.1a 179.3a 21.09a
3/4DL 9 709.85a 242.0a 167.3ab 21.24a
QDL 9 434.72a 233.3a 173.0ab 21.09a
Eame VY CK 1 585.01d 28.02¢ 198.33d 38.32b
CF 5 489.85ab 38.62a 418.89b 40.49ab
1/4DL 5777.41ab 35.46ab 463.33ab 40.45ab
1/2DL 6 153.58a 34.47b 501.11a 41.28a
3/4DL 4959.51b 35.19b 400.56bc 40.25ab
QDL 3 726.56¢ 29.11c 333.89¢ 40.90a
9= KA CK 8 216.69b 88.57b 309.59¢ 26.37a
CF 9 800.31a 86.03b 400.87a 24.81c
1/4DL 9 708.44a 84.99b 394.44a 25.36bc
1/2DL 9 793.81a 104.47a 374.44ab 26.05a
3/4DL 9 590.93a 93.24ab 359.37b 25.94ab
QDL 9 142.72ab 105.23a 314.92¢ 25.81ab

CK: AT AL XS i CF - ZURALAEAL B 5 1/4DL BUb 3B UL 174 RR AL AAL B 1/2DL: AR R 172 AR ALNE R A B 3/4DL: K

BRI 3/4 S ILMALA I QDL LAk A4 REBS R TR,

FH 3R 3 AL, = 2R S i R IR b B 2 ) 22
S, CF AL P 7™ & fe s, 925 271.23 kg/hm?,

R3 BABNBERUZREN=F 2B

HWKIE 1/2DL AR B, j= 5425 266.79 kg/hm®,

Table 3 Total yield of rice and wheat in three seasons of rice-wheat rotation under replacement of chemical nitrogen fertilizer with spent litters

QbR CK CF

1/74DL 1/2DL

3/4DL QDL

SE A (kg/hm?) 19 025.43¢ 25 271.23a

24 835.07ab

25 266.79a 24 262.78ab 22 305.86b

CK .CF .1/4DL . 1/2DL 3/4DL QDL W35 2 ¥,

2.2 TEEIE{LER

22.1 E¥EHRSEE FBERE-FR(EX4),+
AR SR N 0.53~0. 80 g/kg, AL HRI AL
MR R S MG B S 3/4DL Ab3E 4

RN 0.80 g/kg, CF AbPE 5 1/4DL 403 +
WARSEY N 0.60 o/kg. TIHEAH BN
0.49~1. 01 g/kg, A [F) &k B 22 ] & 30y Bl o Ak
BRI B BT, QDL Ab 4 HE e pk
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SR, N 1,01 g/kg, Bl DL HORIEAC 1 3
A PLR SEMN 1.13% B 3F FIE 1.52%
(P<0.05), 1/2DL.3/4DL QDL kb3 HAZE 356
MRS R0 1.49% 1.52% 1.50% , . &5 T
CK ) CF Ab¥Ef) 1.13% 1. 14% (P<0.05) , + 3
ARG AR B I 2 TG,
TALAEAL B (CF) B8R & iy, 15. 26 mg/kg,
BFEET CK i 11. 86 mg/kg,{H 1/4DL 1/2DL .3/
ADL AbBRSE S A GRS CF M E S AR 11

®4 BERE=ZZRIEREN

A R B AL HORE 2 A 1S I Se 18 5 R
AW IS A SRR E ST CK, i 1/
4DL Zb ¥ 5 1/2DL A BRAH S R & w s , HOUOE CF
AEFR PR QDL 3/4DL ARFR Bk HuR U
Hhn, BFZ 58 pH R E N, CK 5 CF A&
%, 439K 6.12 5 6. 13,3/4DL kb B 432 pH {4 5%
15, 0K 6,62, I T A Bl BT BB A S
FHEI, N CK #9 35. 17 pS/emIE N3] QDL 4bHAY
57.67 puS/cem,

Table 4  Soil fertility after three seasons of rice-wheat rotation
s Aot B i HBLR NH-N NN o I L
(g/'kg) (g/'kg) (%) (mg/kg) (mg/kg) (pS/em)
CK 0.53¢ 0.49d 1.13b 11.86¢ 3.73b 6.12¢ 35.17¢
CF 0.60bc 0.50d 1.14b 15.26a 5.97ab 6.13¢ 38.67cd
1/4DL 0.60bc 0.61cd 1.28ab 13.93abe 6.91a 6.32bc 41.33c¢d
1/2DL 0.67abc 0.75bc 1.49a 14.50ab 6.92a 6.43ab 46.50bc
3/4DL 0.80a 0.92ab 1.52a 13.75abc 5.09ab 6.62a 52.50ab
QDL 0.72ab 1.01a 1.50a 12.92be 5.17ab 6.50ab 57.67a

CK.CF.,1/4DL,1/2DL . 3/4DL QDL W3 2 i,

222 IRELELE
2221 THEE4£ERE BERE=FG,HZ

0~20 cm + 3 M5 5 30.10~33. 87 mg/kg AR S
149.09~61. 80 mg/kg . WA 0. 14~0. 23 mg/kg
P T 50 T 4 18 S 1 o (28,53 mg/kg) | ALER
T (47. 44 mg/kg) VR E (0. 13 mg/kg) , B
FrhE24. 84~27. 32 mg/kg, Hirh B AT 1/4DL Ab R Y
S R T AT A E R, HHZ20~20 em
4R A (20. 63 ~22. 02 mg/kg) MK T I H 4
BT (22.43 my/kg) (R 5) . P ab B+
B BRI SR A B S TR D [ PR R
FH M 39875 Y KBS A 15051 (GB 15618-2018) X
5.5<pH<6.5 /K H 11 HE L JE % & (Cu 50
mg/kg.Zn 200 mg/kg . As 30 mg/kg Cd 0.4 mg/kg .
Pb 100 mg/kg) FI3E A

2222 THEAWMASEEESE BHERE-F
Jor , A RS B (4.54~ 8. 60 mg/kg) RS
B (1.29~ 6.71 mg/kg) . A BB WS
(0.043~0. 048 mg/kg) A BASH & (0. 98~ 1. 26
mg/kg) ¥ 55 TR 50 07 4 A RS A (3.37
mg/kg) AHRASEEFE (1,47 mg/kg) A USEF
1 (0. 041 mg/kg) KA AT 1 (0. 83 mg/kg),

A RS A& (0. 24~0. 32 mg/ke) 1 T Be R +
HEA RS (0. 39 mg/kg) (£6) . FFTEAEAL
B A A RS i B OB A i 2
BUHE I A #, QDL AL B A A RS 4 & A RS
PEO YA B Ee (A, A BRI Rl A HOR}
BRI 2 BT A 4, I CF AR BRI 1. 24
mg/kg 5 1/4DL AL HEY 1. 26 mg/kg i E % 1/2DL
REFEAY 1,01 mg/kg 3/4DLAFRY 0. 98 mg/kglh I
QDL #ZbHY 0.99 mg/kg, A A & B A [H 4b B
[HFATE =28

£5 BERESSELEESEAE

Table 5 Total content of heavy metal in soil after three seasons of

rice-wheat rotation

e Cu Zn As Cd Pb
(mg/kg)  (mg/kg) (mg/kg) (mg/kg) (mg'ke)
CK 30.45a  50.0lbc  24.84a 0.23a  21.6%
CF 30.10a 49.09¢ 25.45a 0.18ab  21.68a
1/74DL 32.42a  54.59abc  27.32a 0.16ab  21.99a
1/2DL 32.51a  56.8labc  26.08a 0.18ab  20.63a
3/4DL 33.87a  59.47ab  25.57a 0.14b  22.02a
QDL 33.66a 61.80a 25.65a 0.14b  21.30a
WEenr 3 28.53 47.44 26.10 0.13 22.43

CK.CF.1/4DL 1/2DL 3/4DL.QDL 1.3 2 IE,
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x6 WERE=ZZFERIFESEANSEE
Table 6 Available content of heavy metal in soil after three seasons

of rice-wheat rotation

e Cu Zn As Cd Ph
(mg/kg)  (mg/kg) (mg'kg)  (mg/kg) (mg'kg)
CK 4.54¢ 1.39b 0.24c 0.043a  1.14ab
CF 4.85hc 1.29b 0.26bc  0.044a 1.24a
1/4DL 6.15b 2.49b 0.24c 0.048a 1.26a
1/2DL 7.99a 5.00a 0.32a 0.047a  1.01b
3/4DL 7.79 5.22a 0.31a 0.044a  0.98b
QDL 8.60a 6.71a 0.28ab  0.045a  0.99b
BT 3.73 1.47 0.39 0.041  0.83

CK.CF.1/4DL.1/2DL 3/4DL QDL W3 2 7,

3 17 i

3.1 BRUBRNEERIETENHIT

VEW) 7™t 2 5 o 28 U A8 4 I B B2 48 A%, TR S
Jite A B A S AT MU R, 29 B AR — E 7=
MIRTER T iEAT, AR R E AL A SRR
FANERSSAE T AT . AEAK AL Frise i iy b 3t
T, — M2 3OK R A R AL (CF) A BEOK F
P, 3R PR R AE AR ) AR AR, fR e
BEE R SR o X 7 B KA B R A R T
(ERNEPGEE AN OY @ Y o =3 2 Ny N e =Y\ = 2
FHTRD i U (225 kg/hm?) 250, AN [ Ab B 22 [6] 7
HES A P E K, 1/2DL Ab B 8 %, o
6 153.58 kg/hm*, FBE i B I/ NZ A R R KR
IRFHE = RO R T 3 B A HLIR &R L
B AR AL AL 2 RE 8 W R VE W X R R 2 0
kPP 5 1/2DL AbEAH EE, 3/4DL 5 QDL /NE =
W E R, U B T PSR R TR B, 7 A
o A S 4 st 30T P9 g A LA R AR A o R R A
Py KB SR TR 2 R I e A AT 2 1
T EERI ML, 1/2DL bR A RO R v T
flAb i UEH 1/2DL kb BEAE T L B BEE SR
Bk ARl FH B K1Y 3/4DL QDL AL FR i FAHLE
Fr 53 R 18 T B A AR A R N B, 1/2DL,
3/4DL QDL AbFH ) /N2 FR H5 i 2K F CF Ab 3,
UL BHAERPRL AT B X6 8 T 808K, il T MR
SR LR AS I RO B 3 R, R = A
it R AL BE (VLR A e B R Z LI A AL B
A B3E S T CK, JUHJE 1/2DL 235 CF 4b3
IR 25 AR N BB B D B TR 3 = T

AR AL BE 5] 1/2DL Ab 3+ HEAR B s
TR ALAEALFE . 5 1/2DL AbFEAH L, QDL &b 3855
SRR R BRI, X B T AR A AR
PR AT SKREMIEL, N2 XA HLARERAR
RERSCR B I i, M = e Ag 22 7 | Bl LU
H,CF AbBR = B B, 1A %25 271.23 kg/hm®, 1/
4DL.1/2DL 3/4DL 4 B AE 2 S = i Bk 3] T it
RIE Ry = 2K . BEFEA IS, 1/4DL  1/2DL
3/4ADLALBRREMS W FE 22 A B IR oK

32 AUBBNBERERBLESRSR pH E

spAG)

R gEas R0, A WL AR HE 43 AL e mT B
AR AN R I A R R R 2 AR
=FJ5 , BEE R IR B3 i, BE)Z 0~20
em IR B A PSRRI 32 AL
REAhSE T IR ABE R i RS et . WA,
HEIZ P98 358 K AN AT DAL b %) R R ol A 4t ot
AL SRR SME A MU A + A LT
B A R R B AL SRR R R
TN g S 5 B AR, 3/4DL A 3R B A i, X
A g T AT LA R AR AR A %o - 33 A 7 A 4 T RUR o
U ARAE S T SRR o B NS 2 A E I Y
PR B — E SR, X 5 A5 21 R S A LIS N
(30 4F) BARALAE A AF T 25 R — 2™

KAt A et 2 5 | e Ak B2 3R A )
FEREEERFZ -7 REBAER, E A
HLAEE FH 5 4 38, #F 2 1+ 8 0 pH (5 B 38 i,
o £ LR S A A AR it A FLIE A5 1 R, R[] 28 7Y
TR R NE I X -8 pH (HAR L, A Kl
FHABUIERE, W] RAsR AR B R A 7= A B i 5 R A9 +
SRR W 0 8, DT A AR B2 R R
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