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Abstract:  Objective  Aiming at overcoming the shortcomings of direct application of crushed straw into the soil under the
wheat-maize rotation system, a years-long field experiment was carried out in an attempt to screen out an optimal mode for straw
returning that could meet the targets of high yield, cost saving and soil fertility improvement. = Method The nearly 10 years of
field experiment on returning of wheat-maize straw was designed to have four treatments or straw returning modes, namely, (i)no
return of either wheat or maize straw (WN-MN, CK;); (ii) return of wheat and maize straw, both crushed (WC-MC, CK,);
(iii)leaving high wheat stubblein the field (WH-MN); and (iv)leaving high wheat stubble and returning crushed maize straw
(WH-MC). By comparing the treatments in the yield, gain and loss of soil organic carbon stock, carbon pool management index
and other indices, advantages and disadvantages of the treatments were analyzed. = Result Results show that Treatment of
WC-MC and WH-MC was 81% and 243%, respectively, higher than the other two treatments (WH-MN, WN-MN). and 24.23%
and 16.05%, respectively, higher than Treatment WN-MN in SOC stock. Compared with the SOC stock of the soil prior to the
experiment, carbon sequestration of the four treatments varied in the range of —0.83-6.14 Mg-hm™. Both sequestered C and
non-sequestered C were positively related to cumulative carbon input, indicating that high-amount straw returning is more
conducive to carbon sequestration. The minimum carbon input to maintain the basic organic carbon balance was 4.06 Mg-hm>-a".
The labile fraction of SOC (LFSOC)in each treatment decreased with the increase in soil depth. Compared with Treatment
WN-MN, Treatment WC-MC, WH-MC and WH-MN increased LFSOC content in the 0~20 cm layer. Among them, the labile
fraction of SOC (active organic carbon, dissolved organic carbon, microbial biomass carbon, hot water soluble carbon and
particulate organic carbon)was the highest in Treatment WC-MC, and then in Treatment WH-MC, both of which were
significantly higher than the other two (WH-MN and WN-MN). Treatment WH-MN was 35.7%, 21.4%, 34.1%, 24.2% and
36.8% higher than Treatment WN-MN in content of LOC, DOC, MBC, HWC and POC. The five components varied in the range
0f 35.5% - 64.3%, 21.4% - 55.3%, 34.1% - 58.7%, 22.7% - 42.9%, and 36.7% - 60.7%, respectively, in sensitivity index (Table 3)
and between the treatments, with Treatments WC-MC and WH-MC being significantly higher than Treatments WN-MN.
Treatments WC-MC and WH-MC were also significantly higher in carbon management index than CK in each soil layer. In the
season of 2015-2016, Treatment WC-MC and WH-MC was 34.5% and 20.1%, respectively, higher than Treatments WH-MN and
WN-MN in annual crop yield, and in the season of 2016-2017, Treatmentl WH-MC wasthe highest or 11.1% higher on average
than the three treatments. Moreover, in the season of 2015-2016 annual crop yield was found to be significantly and positively
related to SOC and C inputs, but in the season of 2016-2017. it was not. ~ Conclusion So in view of its effects SOC stock,
LFSOC, CPMLI, crop yield and saving cost, the mode of returning of crushed maize straw plus 25-30 cm long stubble left in the
field for maize cultivation is deemed as an optimal straw-returning strategy for sustainable development of the agriculture under
the intensive maize-wheat rotation system in Guanzhong Plain.
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RAR (1), WN-MN W FImBA EZRAE  23.7%. WC-MC AbFRA IR A s, Kk ARSFE .

YR R AAREE, MBS C AR (WC-MC AR R R WY FIARFE R R 515 62.7%.
A WH-MC) RIETHRHF WA EEL T 50%. H 14.1%. 14.1%F1 8.9%., WC-MC Fl WH-MC Ay 4-F
I, WN-MN AbHARRFE ARG, SRAMR. R B8 A & 2 0 B A A~ 2 3 ( WH-MN |
RO FIAR ZE A B 0 38.1% . 38.1% 1 WN-MN) “FX i 280 81%H1 243%.

R 1 AEMBRRIEN SRS T R A STBk tL 1

Table 1 Total carbon input with straw return and contribution of various plant residues to total C input

i PRI C B FEAT GRER P AT W)
Straw return mode  Annual average C inputs/ ( Mg-hm2a™") Straw/% Root/% Stubble/% Rhizodeposition/%
WN-MN 2.87c 0.00 38.12a 23.76a 38.12a
WC-MC 9.94a 62.74a 14.16¢ 8.98¢ 14.16¢
WH-MN 5.38b 40.53b 22.65b 16.15b 22.65b
WH-MC 9.83a 62.80a 14.17¢ 8.94c 14.17¢

I WN-MN: /NEERFEHIAKLH; WC-MC: /NEEXRLMIELH; WH-MN: {U/NERHELH; WH-MC: /NE& @
SRR FER W, R R [R5 EE 5 A R Rk 2R s b Bl E] 25 57 2 ( P<<0.05 ). Note: WN-MN, no return/retention of either wheat or maize
straw; WC-MC, return of chopped wheat and maize straw; WH-MN, retention of long wheat stubble only and no return of maize; WH-MC,

retention of long wheat stubble and return of chopped maize straw. The same below. Values followed by different letters in the same column
mean significant difference at 0.05 level between treatments.

22 ARZEHEERI TEENEREE N 39 m5 [ 5 0 7E-0.83 ( WN-MN ) ~6.14 Mg-hm >

BTG A T AP A EREIE, 77 (WC-MC) Zal. HBEEAA LR (REFFREA L
HRARFRFFA B LE 9 4R R Pk SR RRUECRE ). RIEFAA HLER (REFTH R IEA £
g E A (F 1a), FEFFHESEH 9 4F)F, Herp )W EE ) 85 R A B 3 1E A G
SREFFAEH (WN-MN) A, WC-MC f1 WH-MC 1, R T &S0 HEA A TREA. JFH,
OB it i 43 BB N 24.23% 1 16.05%; MIXT TR0 YA PG RIS 0 B, 4E5RF RV Ih Bt
AT HHEA PG, 9 4F)5 4 MPREAFA B AR/ MBS AR 4.06 Mg-hm>a™' (& 1b),

E
— 40, . P
U a) 8 e T 101 . Ff798% Sequestered C o b
£ a s 0 o A[ETF 5% Non-sequestered C
& 6 O E sl
2 30 S 5
= z = 3=0.905x+0.382
S b 4 2 T 6 R*=0.998
7] = 8 O
U I =1
g % = 5y
e C 2 o Q
= x = o
B iz S | 3=0.094x-0.382
= 100 o S 2 R*=0.908
oy Q E X . 9
= =R Y S——
oo “ LE = ‘ : :
NGRS 9 c B 2 4 6 8 10
AT Q{\X @ e A% A Carbon input/(Mg-hm>a™")

AbE Treatment

s JCAH R 7 bR R b B A) 25 55 B 3 . Pr: 086 1 £ 345 MLk Aiff it . Note: Different letters above the bars mean significant difference

(at 0.05 level ) between treatments. Pr: Soil organic carbon storage in the 2008.

K1 AR FE AT A UK A (a) RSB REFAAPLIR (b) MLRMEME

Fig. 1 Effect of straw return mode on SOC sequestration ( a ) and relationships of carbon input with sequestrated C and non-sequestrated C (b )
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AN RV RS AR I F B 200 = AR k4] o0 1 &
WEm (£ 2), IR ZREE M. 5
WN-MN AH G, 4L 9 4F 18 ZF5FF 4 M 14 n] i % 12
 0~20 cm 2 REATRUEmA S (K 2), Hrp
WC-MC AT E L o CIEPEA PR . i
PEG LA . AE R i . FROKIES P A LA A5
RADLR ) &R, HUCh WH-MC, H'5HAt
Ab# ( WH-MN Fl WN-MN ) [i] 22 5335 31) i K,
WH-MN &b LR 2 5 (TG PR LA . il
Bl . SZE At . BRI P HLBR R 0B AT
MLk ) B0 B4 BN 35.7% . 21.4% ., 34.1%.
24.2%K1 36.8%., £ 20~40 cm )+ )2, WC-MC 4b

PRV A A HLAK . ORI FLOK . BORLA LK
MTEHA VLR & B R, 5 WN-MN AL, g
ALARGER 21.2% ., 10.3%. 54.5%F1 35.2%. FE 40~
60 cm [+ )Z, WC-MC il WH-MC %5 i G HLRR
i, AP EMEZER, PIE UK A PR 5
L, HREZRITTREES .

FE A LA 2H 53 % A [ Ak B3 0% SRR B B,
LOC, DOC., MBC. HWOC #I POC 7% {k.3 [ 43 5]
9 35.5%~64.3%. 21.4%~55.3%, 34.1%~58.7%,
22.7%~42.9%F1 36.7%~60.7% ( & 3). s, &~
7] b B AT Lok 4 o OB R BRI R e 22 S, P
WC-MC I WH-MC 44 HLBR 4150 fUR A8 B0 5
WN-MN fA75 B &2 5

#2 EERERFTARBFERE LIERREHRTIM

Table 2 Effect of straw return on soil labile carbon under the wheat-maize rotation system

TP LK AT LR
Kb 3 Treatment Labile organic carbon / ( g-kg™") Dissolved organic carbon/ ( mg-kg™")
0~20 cm 20~40 cm 40~60 cm 0~20 cm 20~40 cm 40~60 cm
WN-MN 1.99d 1.59¢ 0.65b 135.8d 79.1c 69.8¢c
WC-MC 3.27a 2.15a 0.88a 210.9a 95.9a 78.7a
WH-MN 2.70c 1.91b 0.70b 164.8¢ 91.3b 68.1c
WH-MC 3.05b 1.98b 0.78a 192.7b 89.6b 75.6b
A=Wy 2k Y i ik PO HLIK

AL P Treatment Microbial biomass C/ ( mgkg™')

Hot water organic carbon/ ( mg-kg™')

0~20 cm 20~40 cm 40~60 cm 0~20 cm 20~40 cm 40~60 cm
WN-MN 215.2d 83.0c 43.0b 581.9d 299.9b 165.2b
WC-MC 341.7a 93.3b 55.5a 860.1a 330.7a 204.3a
WH-MN 288.5¢ 95.9ab 56.4a 722.9¢ 319.4a 186.2ab
WH-MC 305.9b 101.1a 55.1a 841.9b 321.3a 196.2a
WURLME A HLAR

AbPE Treatment

Particulate organic carbon/ ( mg-kg ')

0~20 cm 20~40 cm 40~60 cm
WN MN 3.59d 0.99b 0.46b
WC-MC 6.77a 1.53a 1.06a
WH-MN 491c 1.18ab 1.02a
WH-MC 5.63b 1.37ab 0.95a

TE: ARG GRS ) 2382 YO [R5 AT ik A TR] 22 5 B35 (P<0.05). Note:

difference between treatments at 0.05 level in the same soil layer.

Different small letters indicate significant

http://pedologica.issas.ac.cn



13] XTSRS AT I PO /N - R FE AT 5 L ST WL [0 77 A 52 1)

219

B PR R R L B P2 JRE 9 JEE AR RO B L MR
IS EUE — AU L OCHRR R AR, b e A PR
RS A PR SR A A — B, R B/
iiﬂﬁ*ﬂiﬁ*ﬁawl_ Bﬂ>/J A i B AR - KRR AR

WN-MN £ + 2 + 35351 2% 13, 78 0~20.,
20~40 F1 40~ 60 cm 1 2 WC-MC Ffi % 45 B8 %L
5 WN-MN #5558 76.9% . 31.7%FH1 37.9%;

HWK 3 WH-MC #l WH-MN, H7E 20~40 cm -2

EH>UNESBHELH>AEH (£ 4). U KTREER.

x3 FRBFEHERANREARE SRR LRIZIE

Table 3  Sensitivity index of soil labile fractions in surface soil (0~20 cm) relative to straw return mode

'\ T A LR VA LK TR W A Wy ik PORKBEHEA HLEK UKLV A HLER
o Labile organic Dissolve organic Microbial Hot water o Particulate organic
Treatment
carbon carbon biomass C rganic carbon carbon
WC-MC 64.3a 55.3a 58.7a 40.9a 60.7a
WH-MN 35.5¢ 21.4c 34.1c 22.7b 36.7b
WH-MC 53.1b 41.9b 42.1b 42.9a 56.8a
x4 TEBHECAEXNTRERE. REFE. FERH. REEEES
Table4 CPI, L, LI, and CPMI in the soil relative to straw return mode
TJRRE 4b 3 JETE PEAT LA B PEAE AL LRGeS T BT AL Tk 8 FIAR 45
Depth /cm Treatment NLOC CPI L LI CPMI
0~20 WN-MN 8.60b 1.00c 0.23b 1.00b 100.0d
WC-MC 10.08a 1.26a 0.32a 1.40a 176.9a
WH-MN 8.31b 1.04¢ 0.33a 1.42a 146.9¢
WH-MC 9.35a 1.17b 0.33a 1.40a 164.9b
20~40 WN-MN 3.93b 1.00b 0.42a 1.00a 100.0b
WC-MC 4.82a 1.22a 0.45a 1.10a 131.7a
WH-MN 4.84a 1.23a 0.40a 0.96a 118.4ab
WH-MC 4.55ab 1.18a 0.41a 1.00a 118.5ab
40~60 WN-MN 3.95ab 1.00b 0.16¢c 1.00c 100.0d
WC-MC 2.97b 1.00b 0.33a 1.34a 137.9a
WH-MN 4.36a 1.10a 0.16¢ 0.98¢ 108.0c
WH-MC 4.38a 1.12a 0.18b 1.09b 122.0b
2.4 AEEBEXED = E/ %0 7, WH-MC K JEAFAE Y7 G~ P H A ik P A vy
AFEFEFFE B IHEY - R E R B E  11.1%, Hi, EFK=RE WC-MC Himke, H

(£ 5), 7£ 2015—2016 A K2, WC-MC F1 WH-MC
() JEAEAE 9 7= 1 4 B B8 WN-MN 45 & 35.8% Al
21.2%, H, B F K= 2500l 4w 59.5%F1 30.9%,
ZNETRIF TR 2R . 7 2016—2017 4K

fHR 243%, &/NE 7B E T WH-MN H
WN-MN, FHIE0E 2508 17.5%F 20.1%. HH,
2015—2016 JE4E 85 SOC Ml C AN B E IFAE,
1fif 2016—2017 FAAFE ™1 5 TC W AHCHE (£ 6 ).
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Table 5 Crop yield relative to straw return modes / (thm?)

F K= Maize yield
AbF Treatment

JNFE =i Wheat yield

JE4F F= i Annual yield

2015 2016 2016 2017 2015—2016 2016—2017
WN-MN 5.79¢ 5.40a 4.53a 4.81b 10.32¢ 10.21b
WC-MC 9.24a 4.70b 4.78a 5.89a 14.02a 10.59b
WH-MN 6.68bc 5.66a 3.84b 4.92b 10.52¢ 10.58b
WH-MC 7.58b 5.84a 4.93a 5.78a 12.51b 11.62a
Fzo 1EMFE. LIEANKES . RESEBRZBHMEXME
Table 6 Relationships of crop yield with C input, SOC, soil labile organic C fractions and CPMI
SiSR AR A Jei Yield =i Yield
Jeole DOC MBC HWOC POC LOC  CPMI
Factor C input (15-16) (16-17)
it A C input 1
socC 0.94" 1
DOC 0.97" 0.97" 1
MBC 0.91" 0.90" 0.97" 1
HWOC 0.98" 0.88" 0.96" 0.94" 1
POC 0.96" 0.88" 0.97" 0.97"  0.99" 1
LOC 0.96" 0.91" 0.98" 0.99" 098" 0.99" 1
CPMI 0.94 0.89" 0.97" 0.99" 098" 1.00" 1.00" 1
7o Yield (15-16) 0.91" 1.00" 0.94" 0.85 0.83 0.83 0.87 0.84 1
FEa Yield(16-17) 0.71 0.46 0.54 0.48 0.74 0.66 0.58 0.59 0.4 1

. SOC, +HEAMMK; DOC, FMMANII; MBC, RUEYAYREK; HWOC, MUK HLIK; POC, PR HLEK; LOC,
A LB ; CPMI, BRZEE FEFESL, Note: SOC, Soil organic carbon; DOC, Dissolve organic carbon; MBC, Microbial biomass C;

HWOC, Hot water soluble organic carbon; POC, Particulate organic carbon; LOC, Labile organic carbon; CPMI, carbon pool management

index.

3 e

31 TEFNBRMKRESEESNERETSE

FEI% A 5K A i iz

O AEFFSEFEAT IS W, PR AT B X
(WC-MC., WH-MC) WM T R Z LA PLRbE
HEFUNERE A ML AL & ik, R W i i Rl A X
P 5 - A AL i DR RS Bk 4L o B — E IR
R, XU ME (A PR A AN RRE A PRk 4L
4y ) GEA FRE KR RS R B R - SR R
MARfL o 76 HHEA P & A B 2 R T,

INAZ R B FE ) WH-MN b BN ES 52 Bk 4 50 A 122
PRAS S = T AN X IE WN-MN, R B IR A5 FF
S F G4 o A WL TG MR oA — R, X
PEEAPURBCR A &, 3t B AR E A LB i
TR b s WA AT F e it B g B i 28 Ak, AR
A AAE R -3 DOC, MBC. HWOC. POC
FILOC Frardiysihn. okJ& K AMEA LY A
AR RA PR A T R R TR, B R T
TR0 10 53 o A B A el R v 3% 40 R T S P A B
M A A6 FURBE TBOR AN FRUE B 2 0 1 2R, X5
Guo ZPBF s 4 R —30. ML=k, &4
MR LA HLE A i, B Bk i A AR AR e
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ffi MBC., DOC. HOWC, POC Al LOC [ # i} %
TR TR I R AR RS AR,
DOC. MBC il EOC % it 45 A%k, X /&
TREFFWAERR, A TR AL, DTS e o
LR & AR, St (LR RS FFAS I
FH AN RS Bl 2 0 B I, X AR AR AT L i A5 5
M2z ff, JUHIEPEFREF L HAE (WC-MC Al
WH-MC ),

A5 3 POC F LOC B USRS $0E 2 T
MBC. DOC. HOWC FI SOC, i8] POC 1 LOC
Xif A HEFNAE A BRAS AR Ak (e o BE R UG, XS
Yan SEPVGRFIE 4R —0, BbAh, PR AL AL
L (WC-MC fil WH-MC ) %-H HLk 4L 53 U Hs 5034
F AR HALE, EB WC-MC Fl WH-MC BEA %%
P 1 AT LR T 1

W PR BRIE L (CMI) JE RS, ARk s WA
WA DA 2 AL FE R, RERSRAE 1 i T
ol B AR RO, IR — AR M KT
100, D278 317 p A R AT RS2 o 450U gE
FEIREFE 0 B AT st R A, R R R A A
FeH, Tt DA g 2 AN FF A 55 0 H R S R
+ B VUR AR TS AL A LR & 5, R
PEm T ARG AT LT F B A BRAR B, SRR SR
ghER g LR FT I HON (L RE W R E A AL
T, LR PA s A LT O PR B
B ER T, 75 0~20cm +2H, RFE4k
MZE CPMI HE R®K K, BERHN
WC-MC>WH-MC>WH-MN>WN-MN, i% 5 0~20 ¢m
T EARRGER & R AR — 8, R AR
ZAEERAR R AR FE I i, A4 soC
{14 P R A T P A AL 1) AN
32 ITEFNHREEFENINEEFSEEEHER

) fie) Jiz

A H 38 L i B A7 R B FAHLIE . H
B8] A= MR AR S SN IEA DL EHR A S TR LAY -
AL FNIR I S5 K Z B sh 25 . ek = A AL
NEBE A ERAEA =, IS HERIRFPIE | I8 H &M
S 7 20 A 3 MBS 1) 11 475 i e oA A BT 0,
ARG T, AEYFRIR A R E YRS
WREE . WAL EARR ;WY , IR A RS
- B R R A OCOC R, FREL 9 AEFRS AT IE
Je I /INAE T KRS FE YR R 340 H Ach B 4 S5 AT HILAS AT

SRAET BB, SRUISC O A H 4 5 HLEK i
RIBENEFT . IFH, dEde T 5E0) 06 i fi i AT 1Y e
INERBEA TN 4.06 Mg-hm >a ' A HLBRF- A7 (E 45
Srinivasarao 0% (1.12 Mg-hm?a™') Hl Fan %1
(2.04 Mg-hm >-a™') AUBFFR L5 &, —r w2 h TA
WF5E A H - 33800 1 SOC & # FR WA (43 51K
2.6 fil 4.48 g'kg ') @i ST A 2255 5
—J5 I, AW P RRAE PR ER AR A 5 A R
B, R ZAHUREE L. AT, 4ERF SOC
s BT 1A LA IR A 2 e ME R . PRI . X
SR, 2R 45 SRR L
BB T A 2 55 A WL A S B3 IE AR
X A2 PR Ry S o A A1 15 58 A R DL BRI R R B E
B, 2B AR B T P A 3 L SOC Y43k (1
WA ) B

Tt A 48 FH Ah B+ 3 AT HLBR B 4b F 1IE -, WA
i HH A PRAD 17 S o 3R R A AN A FH AR 3L T
TR AR T ACH , UARAE . R R AR R 5
YA, HE B0 DL AS BEARTH R 1 3 HLAk
8 b 458 2 R IE 98 & S0ON R 1 B . WC-MC FlI
WH-MC X1 LR A EE T e, ORI P&
HHEZWFRIRIRIEA , BT8R A C AT
KFEBMRIEAR (F 1) (RHFFRIEA S AR T
50%LA 1), HIBIE B0 AE AU I A8 i+ 3 AL
fbiE; WC-MC Fl WH-MC HY4E B3R A TRA% A A
M, {H WC-MC A7 A HLIGE = F WH-MC
ARER, TTRESENONTE KA K FWIE, H AR
1) /INZ R FT i B R B AE 2 3P 4 A A &t K
e H W55 43 R AL 9 fh A i T 60% A4, FoKIL
I, TN MED ALY /INZZ = R AE RS AT R B A
R EME LA — L I A% . LA LS53R %1, WH-MC
7 BB 7 TR T WC-MC AbHE,  H REf S w1
THEA PR R, (HIRA 2R ERBHB AR,
/N T KRS R IR A [ ( WC-MC ) AT AR RS
FRARHZCR . R0 &2 iR —
R —FAEFFIAH (WH-MN ) &b 2%
1) KR FEFF 0T i — 2 (R VR RS FF A L 3%, (R
SRR A DA & iR . s, REAHL C
AFHEEREAF C W Z A A &R, A
B RPRIE R T BBV L C i AMEAE C Y RIAZ 1)
R (E 1), XERBAT Y REHYRIA C EHF,
AL — /IR BR AR C 77 -4, RIEFE C P RE
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O - i A W R 0105 Hh BB TR 1Y) 1 48 23 sl A
WAL G B RN R, Rk, R MRS %A
FAN] i o ZFE AR E AR T L

A3 FE RT3 o A MU & &, e R e
kT, HoR HIERUE Y T, R e, ot
Mg myEY F= b 1, AR AR N, MR
¥k M ( WC-MC . WH-MC ) % H fth 7 4> &b B
( WH-MN Fl WN-MN )& ZE$E 5 T 2015—2016 45 Al
2016—2017 AEHAE AY4E =5, WC-MC % WH-MC
WERS T 2015 FE K7, MIMNTE 2015—2016
ERAE RS T WH-MC 3 WC-MC 3425
T 2016 FFE K8, MMFE 2016—2017 4F[4FE ™
S, JRPEUR T AR R B L HAE - AL, AE
TR B N T K2 K, S80S R
I, SR/ INAZ RS AF o B A o R R RE R RN T 22
BHE, BRAR T LTI AUK R TR &, AFT
PURt B Bk RAFAY & 2R A, /N2 R AT o B8
AR T H R DLARER AR A BRI FE AR, T T
Gy, WO TSI, eI, NEE FOKES
FFEIRBYREIE T (WC-MC ) Xt e K 7= 4 5 i B g T
Rk, /NZERSFT i B 2R A G 52 3T RIOR) i
HNEREAF AL e 1 B oK P B R
3.3 FEFEEESHESD

INAE FARFE AR e (WC-MC ) 7E £ 4 [#]
T . VR 5 55 5 T H o W B AR, (EUR s
T RS, BB K, RS ML R
fill, SRR, SEGRRBIERS, AH
TR AT gt A = e BE SR A A R A A
FETR, /NEFEF A ELAL R (WH-MC fil WH-MN )
A A AP R . IS ISR ITR Y
HLOGE RGBSR 0 R B A TR
Bl 5. PO R A T RV EH T, BRI
HEBOR SR 24 1 pH BRI, FRek 9 AERSFF
WH, WH-MC 7238 50 HLakhg it . 06 M AE
Yy i 5 A B RO, (AR 2R EOKF
FFR A I, 1 WH-MN 2430 K F5 AT 7] LIRS
el , SRR, AR LR h
A BRI ZKF- o BEE TR DU S AN, 4Edy
- 5 LRV B T B ALY R A T
TNk sk WH-MN R 75 4k 22 40 45 1 B HLAK R
FHAEREE— 05, WL, RAKFT A% EAR 2 5%

3 4RI H— IR ERFEAT, LAIA S PR W 5 A 00
SARUEA 20732 FRFEAT T HoAt Iy 1

4 458

UG ol s i TR 2 A AL e o 3R B /N
X TKRFEFF YRR E (WC-MC) >/N4 = -
FERFEFHE (WH-MC ) >/ i B IEE H~A
W, I H, LT T 4R R
4.06 Mg-hm2a™'. = FpREFFA HASE Q0 A [R) Bt BB 1)
P T RHERRUERAL S i, FLRE 2R 0
. MZEREATEEH (WC-MC Fl WH-MC ) B4 A
o A MLER AL BB R B 3 T s B AR e, 3R
T B A8 e A DR TR 1 o A5 R AT AL A
it B PGS PR AR B 25 RO I i, R AT IA YRR
b1 o e w s A {UF JL=LE t G VEDC R R R (V1 L
P 2R AT 230 VR P it 3, (HAE AR 68 H
Pyl e TR, NEmREABYIR A, A
FIF E K= 38N, 25 b, /NZZ i B AR - TOKRFSFF
Wi A AR AR b 2 B R VE XA G )
F, TR & R EAE . ASERUE A WL AL 53 5 &
TR PEAE PRAG R . o DI, PRIRM BTG Ty, OF
FEARAR ML HLAR 32 78 A, X A2 itk by S Al
AREE R R EAEE R L.
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