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Creation and Evaluation Method of Plough Layer Reconstruction Materials for
“Non-grain Production of Cultivated Land”
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(Ministry of Education Key Laboratory of Environmental Remediation and Ecological Health, College of Environmental and Resource
Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract: [ Objective ] Economical crops like seedlings and flowers are frequently sold with soil transplantation practices, which
directly leads to the soil plough layer becoming shallow or even stripped and eventually disappearing. This type of “non-grain
production of cultivated land” with stripped plough layer can cause soil structure damage, nutrient imbalance, and fertility

degradation, thus, it is a serious threat to the foundation of national food security and the healthy development of agriculture. The
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main problem with the stripped “non-grain production of cultivated land” is the lack of a high-quality plough layer. Therefore, a
solution promoting the reconstruction of the high-quality plough layer to meet the fundamental needs of crops is key to replanting
these soils. However, there is currently no systematic research aimed at solving this problem. [ Method ] A novel plough layer
reconstruction material was developed using long-lasting organic materials such as herbal peat, moss peat, rice husk biochar, sawdust
biochar, active organic material vegetable corn husk, and microbial inoculants. We employed cluster and principal component
analyses to identify the minimum data set of quality evaluation indicators for plough layer reconstruction materials, which was then
combined with the quality index model to create a comprehensive quality evaluation system. [ Result ] The result showed that the
plough layer reconstruction materials with moss peat and rice husk biochar as main raw materials had higher quality and could
effectively improve the fertility and compact structure of plough layer damaged soils. This material was characterized by a loose
texture, bulk density of 0.1347-0.1466 g-cm >, high capillary porosity (64.83%—67.82%), strong water-holding capacity, high organic
matter content (658.85-704.92 g'kg™"), and high SOC recalcitrance index of 75.27%—84.71%, with a high potential for sequestration
and sink enhancement. The minimum data set constructed with SOC, Labile C, HS, TN, TK, capillary porosity, and pH can be used
as a quality evaluation system for plough layer reconstruction materials. Based on the above system, the optimal formulation of the
plough layer reconstruction material was screened as follows: when moss peat (M) is mixed and configured with rice husk biochar (R)
at mass ratios of 1 : 1,2 : 1, 3 : 1, and then 10 : 1 with vegetable corn husk (C); ( (M+R);oC;, (2M+R);¢C;, and (3M+R);,C)) , a
high-quality ploughing layer reconstruction material can be formed. On “non-grain production of cultivated land, ” the application of
selected plough layer reconstruction materials can dramatically lower soil bulk density and raise soil organic matter content by
177.35% to 204.31% compared to the control. Additionally, the treatment also increased the soil's effective nutrient content and soil
carbon sequestration potential. The plant height, weight, and number of spikes of wheat were higher than those in the control after the
application of the plough layer reconstruction material. This resulted in the yield of wheat being 5.6 times higher than that of the
control, which demonstrates the benefit of this type of material for crop growth. [ Conclusion ] The indicator evaluation system
established by this research can comprehensively and objectively evaluate the overall quality of plough layer reconstruction materials,
and the materials created with moss peat and rice husk biochar as raw materials showed high application value in improving soil
quality, increasing soil carbon sequestration capacity, and restoring crop production.

Key words: Non-grain production of cultivated land; Plough layer reconstruction technology; Plough layer reconstruction

materials; Material quality index; Comprehensive evaluation system
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W) 7¢ ( Rice husk biochar, R ) FIAJE 4= ¥ 7% ( Sawdust
biochar, S), W HWIITK =MARKEE I EARA
Ao WAL B B E KT (Vegetable corn
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1.1

F1 iR ERBAER
Table 1 Basic physical and chemical properties of the raw materials
‘ , SR
J5ORL S B SH TN/ 2@ TP 2 TK/ M3 EC/  K4r Ash/ ¢/ H/ N/
HS/ pH
Material type (gkg!) (gkg") (gkg!) (mS-em™) % % % %
%
BAE S
13.03 0.99 4.98 38.34 5.26 17.66 20.63 36.92 4.95 2.13
Herbal peat
f=Y: iy
7.62 0.20 3.00 44.80 6.35 11.98 4.19 41.64 591 1.15
Moss peat
3.10 1.37 12.99 — 9.29 94.30 19.42 52.71 2.43 0.82
Rice husk biochar
PNEEEEL)b3
1.76 0.35 4.25 — 7.50 10.22 2.54 74.16 4.17 0.47
Sawdust biochar
KD R T
. A Bk Water-soluble carbon Acid-soluble carbon
R -
. SOC/ Al HEAT HLK SR T EHmRAS T APREE  0 SR !
Material type | DOC/SOC/ A HURRME R i
(gkg™) DOC/ LabileI C/ Labilell ¢/  PEF5%K Recalcitrant C/
% T6E RI/%
(gkg!) (gkg") (gkg") LI/% (gkg!)
B YRS
325.29 0.80 0.25 49.36 21.10 21.66 254.83 78.34
Herbal peat
HEJE IR
375.04 0.64 0.17 53.23 19.93 19.51 301.87 80.49
Moss peat
fseEY IR
450.11 1.01 0.22 3.95 3.47 1.65 442.69 98.35
Rice husk biochar
ENEEEEL)bd
515.77 0.70 0.14 5.51 4.36 1.91 505.90 98.09

Sawdust biochar
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Fig. 1 Scanning electron microscope image of the test material
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(2) FAYeR (H) -ARE4YH (S) B (HS) 10C1.
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ek (R) B (M+R) 14Ci. (2M+R) 1,C.

(3M+R) 1Cy, (4) HEEJex (M) -KJEAEY K (S)
Bl (M+S) 10Ci. (2M+S) 1,C. (3M+S) 1,Cro
1.3 #FHEHEEHM R
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TEPRARZS , I FH AT AE bR 2R AT B B E AR 1 A
MERE, R, A 22— B/ N 4R ( Minimum
Data Set, MDS ), HIHA FRAYHE brbR s v o i F 4 b1
BT o IR 3T I 32 L5343 i & 57 MDS o 72
o FH )2 R GE T T vk, WA R T A 5 R
BTG T B R R B A 3hor 2, e E B
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% v R A% S0 48 Bn 0 16 A S 0, 0 U0 9 A e 7 32 £
e e s Sl

BT 3T R RIRRECHE B 1 285007
( Cluster Analysis, CA ) XJ 2 i 1P H5 Anali 47453
. AR NI Z [AAETE WA, AR +
SRR PG 2, e BRI ARE A MDS;;
A RVEMR BLOTA Y, ] 325053 73 ( Principal
Component Analysis, PCA ) XJF8hriEAT 8B 702K,
EFERHEME =1 B9 FE8S, B TR h e A
T AT LR = 0.5 B8 bR 7 F R4, 5 K48 b )
B TEZ A E R L4 Xi {5 =0.5, WK iZdein 4l
53 2 5 HAFE PR A OCHERAR IR — 4 . EFR A
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Ao, Xi MFEFRSZIAE, Xmin A3 AR E fe/ME,
Xmax NFEARINGE SRR s W A S &R R
W ES8 A ARF 22,
133 B/MUREMATERRIE O AP E
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B, DAKAE i 18] 3R 28 O3 A 9 ik de /N B AR F8 A 1R &
XPAE B G TR (PR, AT S R A
PBH BB T R R .
1.4 HEITEEHHERERIE
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AR ERERIE s ST qCO, (h!) =
MR/MBC.,
1.6 HIEAIE

IIEHETE Microsoft Excel2010 Hit5 4 #1518
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F 8RR 2)0 AR5 T A ] 1 4 B2 5 ( Bulk
density, BD) /T 0.129 8~0.148 8 grem* Z ], £4
FLBRSE ( Capillary porosity, CP) 47T 47.02%~67.82%
ZIa], DABERRAHCE A (M+S) 10C, A K T H:
flkHE, 4 0.129 8 grem ™, M+R 25 &% M+S ZEAHEHNE

LGRS 2 i THRUAY A LY HAR 28 (H+S 28,
R E#EYE A RHE S A8 E B TP B 138 s KRR
PR, ARIT PR 8E . 1A, AFEAEY
pH } 5.26~6.54, HL SN 2.51~3.99 mS-em™', #j4b
THEFIEE, PG HHZ M REEARZOR .

R2 TRHMEEMMHAYIELER

Table 2 Physical properties of different plough layer reconstruction materials

QbR 4E BD/ 5% BEC/ JK5y Ash/
pH BEILBE CP/%
Treatment (gem?) (mS-cm ') %
(H+R) 14C; 0.1488a 6.41b 3.99a 17.87bc 62.58d
(2H+R) 1,C, 0.1426b 5.89% 3.03b 17.10cd 54.25fF
(3H+R ) 1,C, 0.1334cd 5.72f 2.93b 16.38d 54.83f
(H+S) 14Cy 0.1327cd 5.66f 3.10ab 13.56¢ 47.02h
(2H+S) 14C, 0.1344cd 5.39¢g 3.00b 17.75bc 50.51g
(3H+S) 1,C, 0.1333cd 5.26h 3.22ab 18.96ab 48.42h
(M+R) 1,C; 0.1466a 6.54a 2.78b 19.97a 67.82a
(2M+R ) ,C, 0.1420b 6.39bc 2.72b 16.84cd 65.65b
(3M+R) ,C, 0.1347¢ 6.28cd 2.64b 14.76¢ 64.83bc
(M+S) 1oC; 0.1298f 6.30bc 3.06b 8.21h 59.55¢
(2M+S) 1oC; 0.1309¢ 6.26d 2.62b 10.41g 60.45¢
(3M+S) 1oC, 0.1323de 6.20d 2.51b 11.70f 63.54cd

e RIS R R R AR AL B A 22 55+ 3% . T [A. Note: Different letters in the same column indicate significant differences

between different treatments. The same as below.

22 MEEMMPMLZIERST

221 fkAERE BHEEMMEA PR S Y
AbFEEKT-,  (MHS) 10Cy A 408. 9 gkg ',
(2H+R ) 1oC, fAE N 319.3 gkg'. LAB BRI E
AR DL 285 B TR A e IS . DR
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X, (AR SRR, Hd (3H+R ) 1,C
M (3H+S) 1oCy WEATmETH N 12,64,
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Fig. 2 Carbon component content and recalcitrance index of
different plough layer reconstruction materials
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Fig. 3 Nutrient content of different plough layer reconstruction materials
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2.3.1 RS R bR IR R BT RAE
Fof 14 HEALIEPR R 4 26 (1) TK, &5,
TP. JK4r. EC, URFE LWHPER; (2) TN,
HS, 8 F54r; (3) Labile I C., Labilell C. DOC,
pH. BAESLBREE , ARy LY HMERT; (4)SOC,
Recalcitrant C, fCEA WK 5 .

3 o XoF () 2 P A S A B W 2P B s E L MDSS
AIFE PR B SEXT 14 TR AR T IE 531 K 5, DOC .
AHE . EC NMFEIES /AR, BEFH Spearman R A
TR HT . S—26h EC 5 H AR T A1
KM, HiE®E A MDS; TK 5% & & Mk
(r=0.982), HHEMELHRE, TK FEZH YFh
Fsgm, R TCI L CEROCIR, Ay ikt S s kiR 2 [

AfiE A MDS; TK 5 TP, JK 4334 B AH 5 (7=0.800

FEor AT e, O R AR OGP E Z RN S ) TK AR
JFRsr AN BT TN HS Jo i A OCHE,
[ B8 A MDS; %8 =& SOC 5 Recalcitrant C i 3
X (7=0.853), SOC HHREMr & H1ENE Sy kedt,
SOC # A MDS; % PU2&r Labile I C. Labilell C &
FHIE (7=0.853), % EF Labile I C 415 WA BL
TR 4, E#F Labile [ C #EA MDS; EEFLE
F£430 5 DOC., pH BEHH X (7=0.790. r=0.860 ),
W ASBE K DURE BAZ KA IR 4, BJCiE B
S BRTRBREE , WORPEBE SLBE . pH #E A MDS,
232 EWS TR IUAR TR R T RS
TS — RS = b T AR TR U, i
K W o3 B it — 2D e AR SRR AR R A
MDS. il % —35 . 5 = 2RigfRdEtT KMO 5
Bartlett’s f:5, 455 7B KMO {H43 598 0.624>0.5
( Sig=0.000 ). KMO=0.559>0.5 ( Sig=0.001), ¥juJ
LT o ot (R3 ).
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3 IEWRETETAEMEF Norm (B
Table 3 Indicator loading matrix and Norm values
W
EL Wiy
B—HIEM s bR Principal 5= IR bR
Principal components
Grouplevaluation components Norm {f Group 3 evaluation Norm {H
indicators FH—HF indicators #—H T %W
PC1 PC1 PC2
TK 0.919 1.743 BEALBE CP 0.882 -0.438 1.689
TP 0.917 1.741 DOC 0.891 —0.109 1.639
Z#E BD 0.908 1.723 Labilel C 0.811 0.520 1.597
K4y Ash 0.843 1.600 PH 0.800 —0.535 1.584
EC 0.615 1.167 Labilell C 0.704 0.696 1.506
ERSTREE 3.6 ERAEE " 3.364 1.246
Tk 71.99/% DLk 67.273/% 24.914/%
Bt stk 71.99/% ZiT Bk 67.273/% 92.190/%

(DEigenvalue, @Contribution rate, @Cumulative contribution

BRI 1 A FERS, BiFsEkE N
71.993%, 4 Norm {H i 848 TK (1.743) 90%
W LN bRt — L0, 8. TP, KA %
, FRRIEATHIR TR TK 54 (7=0.941),
TP (r=0.764 ). K4+ (1=0.783 ) MEFIL, WMLk
% Norm {E it = 9 TK #EA MDS. 5 = K38 hr 2L
2 A-ERGr, BRTTEREN 92.19%, DOC., £
LB ETE M5 1 Bmi{E%# i, pH. Labilel C.
Labilell C 7EPIAS Lo L EmEHYY =0.5, ¥ =48
PRI AR IE R BRSNS 8048 2 e 05 1 h
AR B LB Norm {84 1.689, DOC Norm
EHAF G 90% N, MHCH IR EBELRIES
DOC (7=0.790 ) & EEAH G, SUGE R B & FLIR E i
A MDS. #EFE M5 2 i S #fafets Labilel C,
Norm {E°4 1.597, | 43$545 pH. Labilell C Y Norm
YIEATE 90% 1w, HHOC/rHr &K B Labilel C 5 pH
TH KK FR (r=0.266 ). 5 Labilell C & A X
(7=0.853), #EE#E Labilel C. pH #E A MDS.

AU LRI B raE R, BN
14 AR P FE bR e Y SOC | LabilelC, HS |, TN,
TK., BEFLBEE . pH 3 7 NMEER, 1EAENHEZ
AR ) MDS.

24 WMRREZSEM

241 MRBERREGTR EREeRBIRE R

INBHREE AR IR A U7 22, BARIR AR 2505
O8R5 26 T LU AR A A (1 4), FIHSEE
PRECT R AR IR B, AR A5 48 An SR & S A
EIHSEA R R R (R 4),
2.4.2 e/ PNECE AR I IE TV IR Pl MQI-TDS
M EUEFEAT MQI-MDS KA K . MQI-TDS Ju 4
0.322~0.628, MQI-MDS [~ 0.288~0.678, 2=
FEAC /N, MO HT R B EIEMSE 1, R R 0.6611,
VLBAEE 7 Y MDS fEMS 43¢ 4 1 i f2 it TDS X #F)2 &
AR P BUAE B o o HT B R2EAr B 4
R (B 5): $HZHEMWM R RS R 2% )
A, [RIEE 12 Fppkl o =4, $—41 (7. 8,
9. 10, 11, 12543 ) Fifm#m . 24l (2. 3.
4.5, 6403 ) FTHEAHXTRAR . A (1 S5 AbE)
i LRA AT LB BRI A . R A e R
BHILE Y (M+R ) 10C; . (2M+R ) 14Cy . (3M+R) 1,C;
RIBE 2 EH A AR 85 T4
25 MELTEIZEREH

DI B2 A A L A] DL B AR 1 s
(£ 5), WEMZHER Al 3T S
W, AR TG . ZFLYEEE . B2 E
e HEAHUR SRS CK MRS T 177.35%~
204.31%, THOEMEFR G R WERT, B
WIBHEE HERIL” AR AR ) B GE . B
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-~ —m— ek
Ash LabilelC LabilelC
EC LabilellC
pH Recalcitrant C Lz N
CP
A TP HS TK
BD TK
K4 2FEdRE . R DBIRERR NI pr AR
Fig.4 TDS and MDS evaluation indicator weights
x4 2ERBEE. BOBEENMBREEY (MQD RESHA
Table 4 MQI and overall ranking for TDS and MDS
4 LHEHRE TDS TR MDS
Rank 5 No KbFH Treatment MQI 5 No. kb3 Treatment MQI
1 9 (3M+R ) 1C; 0.628 7 (M+R ) 10C; 0.678
2 8 (2M+R) 1,C, 0.583 8 (2M+R) 1,C, 0.660
3 10 (M+S) 10C; 0.571 9 (3M+R ) 1,C, 0.633
4 7 (M+R) 1,C, 0.539 1 (H+R) 14C; 0.580
5 11 (2M+S) 14Cy 0.518 12 (3M+S) 14Cy 0.520
6 12 (3M+S) 1oCy 0.492 11 (2M+S) 14Cy 0.503
7 1 (H+R) 1oC; 0.469 10 (M+S) 14C, 0.491
8 3 (3H+R) 1,C; 0.418 3 (3H+R) 1,C; 0.467
9 4 (H+S) 10Cy 0.414 2 (2H+R) 14C, 0.405
10 6 (3H+S) 10Cy 0.372 6 (3H+S) 10Cy 0.322
11 5 (2H+S) 10Cy 0.357 4 (H+S) 10Cy 0.302
12 2 (2H+R) 1,C 0.322 5 (2H+S) 10Cy 0.288

JZEMAE BARSE T RUEM A KBS, 5 CK H
FbAb 3 MBC & E 4w . thsh, el
{14 [T Bl Ty fig 0. 7F - 4960 2 S AL ok B2 v in DAGIE S, 45
SRR AL J5 - S Py P 0 R A A 4
ERRAR, K U WY 2SR RE AT LB R b B R R FH AL
R, M - B [ BV 1T
NFHBHZER R RIS TR EEY
PG KA ITA LT S SR & 5 CK A ]
T (52 6), [RIMF+4 MBC &0, MR R
K qCO, FFE, RIZERAEVEYI IS, LISHHRE 3 £
e Jo it DA B 1 o - 49 [ e g g O A B EORAR

P, ST R E AR A8 BeAh, REUE
P KRS LS CK R e B0 B A3, /N bk
i, AR BRSNS T CK, MERA R
CK AbFH/NAZ =51 5.6 1% o

3.1 “FERE” TERARHSEEMMEIENE R
=iy
DATE R JZ R R B i 3 7 0 2 2
R —RR DI THRIR EARIRE , RO BRI
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a) - I A HR | D
5 | TK p B H P H+S !
A A MR 2
(H+R) 10C1 ATl A MHS 3
TP DOC
14 5
SOC 6
& Ash ) I
> EC A 4 |
S 0 (3M+R) 10C1 7 o
) A A i
A~ (2H+R) 10C1 ablleICA(M+S) 10C1 8 i
A +5) 10C1 A(2M+S) 10C1 9 } |
. i
» (3H+R) 10C1 ‘ ] (3MS) 10C1 0 |
TN (2H+S) AO | LabilelIC } i
KBTI 11 i
(3H+S) 10C1 12 :
-2 T . . - - - - :
-1 0 1 2 0.0 0.5 1.0 1.5 2.0
PC1 (43.3%)
K s IR b B S R A S R A5 SRR R K
Fig. 5 The results of principal component analysis and cluster analysis for different treatments
x5 HMAMEMHEEMMRELRYIE. LF. EMFER
Table 5 Soil physical, chemical, and biological indicators after application of selected plough layer reconstruction materials
BE AL AR A LB WA AR MEA YRR BUEYIE R N
pusiil RIS
BD/ SOM/ DOC/ AN/ AP/ MBC/ MR/
Treatment qCOy/ (h™")
(gem?) (gkg') (mgkg") (mgkg') (mgkg") (mgkg") (mgkg'h™)
(M+R) 1oC; 1.237 6ab  32.81b 12.25b 24.57b 41.15a 142.311a 0.186ab 0.001 3ab
(2M+R) 1oC; 1.187 9bc  34.30ab 10.51c 29.17a 29.94b 163.275a 0.194ab 0.001 2bc
(3M+R) 14C; 1.149 5¢ 36.00a 21.72a 28.63a 41.77a 170.376a 0.165b 0.001 Oc
CK 1.288 4a 11.83¢c 6.01d 20.98¢ 21.47¢ 86.741b 0.219a 0.002 5a
xo6 LTIRLFE. EMFERGERNEEKER
Table 6 Soil chemical, biological indicators and crop growth
e AL o A ER AR (DGR R (DG IER o S v i ]
¥
SOM/ TN/ AN/ TP/ AP/ MBC/ MR/ qCOy/
Treatment
(gkg') (gkeg') (mgkg') (gkg') (mgkg') (mgkg") (mgkg'h") (h'")
CK 10.57 0.71 62.99 0.34 11.32 81.378 0.347 0.004 3
(3M+R ) 1,C, 26.17 0.84 69.99 0.41 15.03 145.327 0.225 0.001 6
EY1) A N 4 A kAL _
HlH MR PR TR SIS T E P
Qb3 Stem Grains per
Spike weight Root weight/  Height/ Tillers/ Length/ 1 000 Grains weigh/  Yield/
Treatment weight/ panicle/
/(g ™h) (g8 ") cm (A~B) cm X (gh) (g8 ")
(g#™) ChLE")
CK 3.08 6.03 0.13 63.33 1 4.97 16.67 27.50 2.73
(3M+R) 1,C, 10.11 29.93 0.36 73.50 2 7.83 37.00 34.27 15.23
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TEFE b o AR B 2R 00 I W7 L H AT e B, (R ik
SUE B SR R A ) 1 4, A SR
TR 5 A ) e X B vk IR RO, T A K pH
B R A O RO B B T, (HR IR
MR TR S AR, X R — I AT
B A AT A E E AR R . 5 — SR A R
MG, @k M s E SR, wadx)
TR IATLE G AR, RN BEE A AR
4, S HAmS 0 e ik . mlan, AT iE
T RIEATRE S AT HLAY R A B B LR E AT
BRI, 25 R R S AR A e+ AFE R+ KA
KRR A B A 1 T R K S R, IR R
tidem 7, (HIL I ik — BT K i R A X
B AWIHG LR G BTN A e A b
RHTTERPEAN o Lhaz A, A A R A R
R BATRAR A TLR B o0 0T, Wit H R e,
BRI R AR S, R HE & T 0K
AR BOE R R R T LR A TR T i 2
Tz —, HE RSB IEREE 7T 0% I H8 AR 50
DA . AR FHG b () AH LA FHXH A 25 SR 00 L 6] 52
My, 3 o B Ak B LR R R 2
WM BHMELT, ke fE 2 MR R G PNz
R, B, A7 2238 0T R Fr b X3 b bt 2
+ U X A R A U R R A A5 R R
PR v A P

TN HEZ AR R TE R B 2, H BRI
JRRIE A “JERRAL” HIEREZ SR AR N E Y
JEHEE IR Sy . kR A . AR ST IR T
PO ORGHE RN TR i BOKARIE AR JI Y 14 T4
L AbSETR AR, (R R AR AR A TN S 3
WM MERE A T A, HA—@E W, Wit —&
{7 B AR AR PP IR R OC R OGSl . Ao i Sy 3
Hra& bR 1) MDS i RRE BE WD BAE 04 , T A5 Br ik
. 20k, FrigEsy MDS fh SOC, pH, TN, AK .
B LB YR DI BT MDS i A
PR TR RREY, BRIk b, HS. Labilel C th4h A
ARWFFE MDS, Uk BH A1 8k F A A A ] 3 2 S b
I TR e B0 T 75 o0 AR 25 T R, HULE IR 45
SR TDS 5 MDS S0 5 04 8L I 2 95 40 2 B
FAEAG, 5 LMERFG R e/ N SR PN M
A 15 HH P R N TR b £ - 358 Joi o 122 B4 1F 9 45 R o
MDS & TDS M 45 5 2 IEA A —3 . i —B i
BHAS K I PN A 2R 0] LA Sl 4T . % U e 2

HAGAR T KOE, Bk E A AR 3 TR
VLR e gl R AR A S 3
3.2 “HER” TEMRBEEHMRIEIEIH 53

RIE

RFHHZ EA AR A HR T R +
G BRRTEE . EGE P S AR O T AN
g m B2 A VU &, (EXT HIELE R . R E
GUCERCR M BN, R A LB A T LA
Ak v R AR R, (B SR R
FHA B R A 5 Y-8 SRR A A bR BE A S [
X E R IEREAPURR R, (AX RIS
ORI BRI, i ARRRL” HHERBHZR B, i
FEEAPT IR &L, RIS B, kY
Ble = A M) RS 530t R 2 A A4 RE G B B T
R, BREAN B Z W3R MR, B
SRAE B AKME L B RS . T AR NS £
B 5 LIRS PR S, KA RAFH]
2R VY, EARARYR R IRA PR LIS R EE A
Gy A R A, MELUR IR e it e R . R
Yo e Ry 5 —Fh s R kL, e 4 R 3 B & [
W RE T R IEE KA Y, SR A 4 il v AR
TR R R A, DR ARSI S AR e
FIAE W 3¢ AT 4 B BC AT LA ] st 0] P 5 b b e ) 4
B, TERREAR LA 1 RT3 o+ 28 ARV R5CR, A
WFoE 25 Rt — B UE S T R nT f5 . TR A,
ARTFFEAE ARG BRI, 4% - A DL AL AR
X B2 F A AR A B AT R . R AL
FL45 80% ~ 95 %o Xfl 5 fiff I 58 5T L 3 5% ~20% 5 I
fift 2RO, A ST LAME . SRS 10 0 1 H
BRI . 2 8 B £ RUE W T (R Z TR
SRR OIU O, AT LA W v R AN R 2
FIE R CJERRAL” IR R Y Z RS
{ERA YIS 4 = ST R R i R ML, W
FRALTEPERR 2 20 R (L 20 ik W R FRTY, DTG 3k 4
TSN B MER e 2 o B T FERE . PRI, TR PR R
RAEGPRAB S BT e R e M Al oy, BEA
F T - R W M A B T ST LA /D B A %o e
R fmie L o i Ak, DT B T 3 [ AR AR I 4h,
PR R R SR Gk (0, 25 5 KA, WAy R TR BB =
IS4, RN FHI B A 1458, $54E
faj o, FITHE .

F 5 T 45 R SR P2 F A A R 2R A T i
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5 FRBR IS B IIAASE . AHIFIE T ST A BT 1A
BRI LLE B e 5 ARG 52 26 ¢ TSR T A1) ) A B
JREMM RS BT, S T R R T
DISESE F R LA, o 25 S U8 5 fROoW L B e B A U ¢ 2
& (K1), BAEREGK LR, R
PRI AR TS SR X, MY R,
faEtEE Sl RFe AR HIC N 0.046 (KT AJE
WAk 0.056, F5FE R TR, BRSSO,
5 DUFERF 78 DA 0 38 5 525 1 100 SR 41 B % 2 4 i
T A HERE S e A — 2O M, AHF
LN N ER RIS . SOC & &5 B etk |t a
F TR0 6L B2 E AR R R MQI 5 B 41k
Tt A BT DL G S AR A, R A LT
FeFeor o, (Rt wnis v, PR ST il s R
FARHNE , A58 BT Q1 ] 4 780 8 22 26 bR AR B
6 Mo A5 R i v R i ) A T ) AT B
FR R RS, AT RE IR PPN R R AT bttt — 2
ENESL, NEFRE a2 EWE SR D E R,
F W UL 28 Bk 2 F R AR AT AT R B R B R
e, X FRE AR b R BRI R RS
ML EHA S %2 L,

4 %5 B

DI HLRR . WEPERRAL A 1, BIEIR . 2R . &
BB . pH FEE Ay S/ N AR AT LAAVE A
JZ BB TR PRI R R, IRFE R bR 1A R R4S
A BT BB W] L ST B2 E A AR 2R A T i
VN 7 o I AR B BT s A 0 18 11 1Y) e
PHZEMM BT D Bk . FFeA Y i Ltk
11,201,311, F#EmRE 10: 1 5S8R EK
FEIRA T (M+R ) 9Cy . (2M+R ) 14C; . (3M+R ) 14Co
PE B H )2 A AR A T s b | B /K R BE T
A BT v AR B DI RE R R, 7T DL R
FHEZER B CJERAL” R , REEAE K
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