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Abstract

Nitrogen, phosphorus, and potassium are essential nutrients for plant growth, and their distribution
and content in the soil-plant system are crucial for maintaining soil fertility and meeting crop nutri-
tional requirements. Tobacco field soil health is closely related to tobacco yield and quality. Long-term
monoculture and the irrational application of fertiliser lead to an imbalance of soil nutrients and a de-
cline in organic matter in tobacco fields, which affects tobacco growth and may result in nutrient loss
and environmental pollution. In this study, we compared the effects of different amendments (micro-
bial fungicide W2, bio-organic fertiliser W1, tobacco stalk biochar BC) and fertiliser application meth-
ods (strip-applied RF and hole-applied HF) on the distribution of nitrogen, phosphorus and potassium
in the soil-plant system of the tobacco field, and investigated the effects of the application of amend-
ments on soil fertility, plant nutrient uptake and soil environmental quality. The results showed that
the plant growth, nutrient accumulation, and economic benefits of W2*BCRF and W1*BCRF were sig-
nificantly higher than those of the other treatment groups 80 days after transplanting, and the economic
output value increased by 12.39% compared with that of BCRF. The mode of mixed strip application of
microbial fungal fertiliser and biochar is conducive to improving the content of nitrogen, phosphorus,
and potassium and economic benefits, which can provide a scientific basis for soil improvement and
nutrient management in tobacco fields and promote the sustainable development of the tobacco indus-
try and agro-ecological environmental protection.
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1. 5|15

PARAO A, KIARA A AR S 3 R, RN N, IR IR, A2 R,
MR SR T, AR AS RG], BRIk, FRERWTHRRSL Lo R vk, (i RIS BRI,
ANV 1) B B RR 2] AR B RN A R AR N IR B AU BUA R3], 75 4380k R HoA ) i )82
ATt RS FEAE T B E A M . JBGE A RN HERA, T nHIEa RS R, ik
AP N RE % LI LA, $RFFIETI[4]. ARV IR 5 NA AR, ARIEE MU AN SR 16
R, sag IR e RN AR = J3[5] [6]6

DA FURNIR T MHRERE AL S BB TR I AR, 22 MR 7). AR EELA NS
TE, W AN TN R8] (9] B2 AR ACHLASTE AFAE, 8 H 5 ] B HEA 130 B s [ 11]-[15]
BFF 0K B B AN [ 5 R FRVE A it AN Rt AR A 2, S8 A 2 R B A A il e L3R S A S, 18
it 5 7 iR i X LIEFR TR N, Rl aT Rl R R iR R R R AN AR S 16]

2. MM5ERE
2.1. SRR

FH ARS8 T 2024 45 3 H~9 H 78 35 me 44 1 FH 74 = i 30T, HhERAZE 112°37'N, 26°40'W, 1%
IR 18.1°C, FEREKE 1440 2K EL, FRKEEAYE, 2EP 32 6 A, FHHEREZ 1600 /N,
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TEREHAIE 300 K, ML LBERKAE L, TigEpith v, pHAE 6.5, &A% 1.33 gke, 20 0.69 g/kg,
A 14.3 ghkg, BRARA 129.64 mg/kg, R 8.55 pg/mg HEREH 445.6 mg/kg.

2.2, kiR

A O B R b 3R R = 87, AR AR R B URIE(N + P2Os + K20 > 8%, ALK >
47%); MHE L HEAE[m(N):m(P20s):m(K20) = 8:10:11];  AHE % H 42 B AL [m(N):m(P20s):m(K20) = 20:9:0];
BRI (K20 > 52%) S il B2 2 [ m(N):m(P,0s):m(K,0) = 13.5:0:44.5].

It A 0 ¢ 5 M B R AE AR DR IR A RIS At JFORA A, REIR RN 500°C: Bt E A HL
FELCW )R G0A= RECW 2 ) P o 7 i el 80 o R R T A SRR I 2 R AR, AR HLAECH 0SB 4L >0.20
/g, AHLR >45.0%) WAEVEEERGERE >5.012/g, BHLUR >45.0%, N+P,0s+ K0 >5%).

2.3, A

KHRRIR A R R X 5, FXONAFEGEAET A, 458 HF #RF, @IXCHA RS R AR, 5
N BC. Wi, W2, BC*W1. BC*W2, H{EEX HF M RF N3 E AN R 7 CG X LA R R0 & &.
FAMBER 3, 4832 MR, AN EACN 4m?, SIHEY 2.4 7. EE7UE, #EE, WRIEHkK
FE 50 cm 42 20 em IR IR, BHHE L FFEAE 1200 kg/hm?, BV R BEGHIE 450 kg/hm? A1 R 71 645
kg/hm? jti T 7 JRER &0, ALZERT, EZBTIT 12~15 cm IRAIZEE, B HE - AR 900 kg/hm?, AE4)
RIZGHAE 750 kg/hm? A1 R 7] 645 kg/hm? jili TiAH, SRGEREBARMATE; BT 2022 43 H 15 HERK,
SESAGEIK,  HoA AR P B R RS it 2 I TR Ab B (T RH T AR P B T 2D o

2.4. MEMBRFZE

2.4.1. 1B RNE

Tk 80 K Je, WU B AR AR R %2 LIRS IF R RS, TR i 100 BT, 2
HE I AR UERE I VR R B MR IR, S Ak, 2R 8. TERA . AW, A, B, S E
W5E 2% NY/T2017-2011 CREPHE. B SFNEY o 25K FELLRS) /5 BT RIS b oy e v
E o HEEIE AT 2% NY/T2420-2013 (FEHARSH S EINE KIEEETHE) RAKIEGEEENE, HEik
[N

2.4.2. HEHIELMRNE
F 2024 5 6 H 3 HHHEBIRIG 80d, ME/NX ikl 5 ¥k B A RE MR MHE, FEUHEEH H AR
Fedh, MPEMEARZE R E R TR SR, BFlaR. & 2. aR. SR, ER.

2.4.3. REMRME

F 2024 6 A 3 HHEBIRG 80d, &% YC/T142—2010 CHE AR ZHRIAENE T ) HEHRZE
MEEE, PRe. 25 BRI, BRI BE . SR TR RO 4. R AR = R < i
x 0.6345.

2.4.4. M5 SPAD {EMZE
T 2024 4 6 H 3 HIHE )5 80d, 1#H SPAD-502 plus {8 # 243 il 5E A %€ SPAD 18, #E$%
FH JB) 25 AbEE P AR R M RR 10 Bk, D2 I 2 FEGE 5 7B SPAD A .

2.4.5. M5 MRS
FNX LR, B, X AN E A BRI T S, T A RS .
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2.4.6. BIELIE
KF SPSS 26.0 # 44 Analyze 3. 5. General Linear Model [ Univariate #2472 X Gt it 43 4T,
AR LT Z B, ARSI PE? {H, T HCEUOAS R BR Z06 PPA FE bR B2 oK /N 17] 18]

3. ZRE S
3.1. MRFAISHEESANREHESENE R

ok 80d Ja HIEEMEER S R WA | Fon. EBARIG 80 RKIMIEH, ZcMasbERZm) Ha s, 4k,
AR S B EE S T4 #E 4l . W2BCRF M1 WIBCRF A& EMKENEE, RWUMAEYHE
N5 A=W R IR it FH G & 2% bt e 35 B8 R 2. Wl PR &, tk4h, W2BCRF F1 WI1BCRF ZH 753 2 i
AU 2 BRI s, S IR R A RO B R b, Rt AR ] BE R
AW AR, AR AN A B AR VR A it B E— D A 3R AR, R IE A B AR, XY
A A A AR AR RS IR R BN R . SR BRTIR, B2 SR it As B
JtfE 75 30T B IR 0 o A DASCABR R R oM, L3RR A Wi Th e A5 20 3G 5k, 451 dan ] € B ) [l 208 0
g B4 AT PO AR B2 i 0 LA SR TR VA R R S S R PR . ISR IR S AN B N T g A
B HEFRSEE, B REEY AR, EERE T RENET.
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Figure 1. Distribution of soil nitrogen, phosphorus and potassium content 80 d after transplanting

1. B 80 d FHRAMESESHE

3.2. K RFISHEAR S A EE R B3R AR

B 80 KIS MR RIS S aE] 2 Pros. BRJG 80 RN, ZMiACHAMM R AR, 2. 2y
BEE®T /LI, Hd W2BCRF I WIBCRF AW BUER BN R E . XRHAEMRIES 49
IR G & %A B & IR m PR, B WS E. AN AR, &AM R B &
A Pregn, {2 W2BCRF A1 WIBCRF 41L& EAFEEE K, UM & it X 35857 73 i R R AT
PR 25 b, MR & A 7 Ui il LR MCE R S M ThRE, AMEEE 1 3R 25,
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ERZRAC T IR R A AT RE . CEVIR (02 LA MO IR AL T R E ORI S, B T
TWEEM I Z FEVENNE PSR T 1 3RS R GUI B A BEEANRRE 1, DI SR AE KR 7 15 HE
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Figure 2. Distribution of nitrogen, phosphorus and potassium content of plants 80 days after transplanting

2. % 80 REMHAMESENHE

3.3. MRAISHEEAANEERZERARNE

o5 R R 5t A O B AR 2R e an 22 1 R BBk 80 RS, MAE 7 sUHI M BEKE, 2%t
AEFRAH R 2R B T AR A . AR AR B R AR G, ST dE ARl A Rk b 2 B AE Y R A
554 W i TR 28 N 3 00 T B A8 P A 2 470 e AR B Ao P AR e LA T R, SR IR A v RS AR ok
IRATESE IS A Erh A B . WA FRIFEF RN AL FAE(PER)E, AR SR A2 (PEtaz? “F1)
1B 0.289) % 0 B e 5 FE M e K, 5 3 ELAE (PEtacs? “FYIME A 0.056) KRS T FFum vk 2, it AR5 5%
(PEtac? *F3MEA 0.032)% JH B F 520 5 /s ANl R FFIAR 2R (PEtaz? “FIME A 0.210)% JHEL AR 2R
K, W HAE(PEtac? “FIIME A 0.124) K it i 5 X (PEtac? “FIME A 0.050) % HE AR ZHER IR Z

Table 1. Effect of different treatment groups of biochar and follow-up fertilizer methods biochar and microbial fertilizer on agronomic

traits of tobacco

1. MRFISHEES NI EERZ KA

3w T Jm R EL G EN 3 - fif RFE EFE -
Treatment Time after Root Fresh Stem Fresh Leaf Fresh Root Dry Stem Dry Leaf Dry
transplanting/d weight/g weight/g weight/g weight/g weight/g weight/g
HF q 518.05+10.1a 507.4 £4.5a 901.867 £9.1a 135333 +£2.4a 98.45+1.8a 80.867 £ 1.5a
80,
RF 549.067 £ 8.3a 536.267+2.1a 1014517+ 6.4a 150.617+1.3a 113.317+1.5a 95383+ 1.9a
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Pc 0.474 0.414 0.261 0.394 0.576 0.341
PEtac? 0.023 0.029 0.055 0.032 0.014 0.04
BC 517.05+12.1ab  504.55 + 2.4ab 913.4+11.7ab 157.65 +2.5ab 89.65 +3.5b 79.65 £ 1.1ab
CG 398.6 +7.9b 420.85 +2.6b 699.7 + 11.5b 96.65 + 1.5b 72.85+2.7b 46 +1.8b
W1 545.5 + 8.2ab 549.4 £2.5a 900.7 +9.5ab 133 +1.2ab 91.35+3.7b 84.35+2.1ab
WI1*BC 577.6 £ 10.2ab 569.9 + 1.5ab 1095.9 £9.7ab 17135+ 1.1ab 102.45 £+ 1.0b 108.05 +2.2ab
W2 546.3 + 6.3b 507.1 +3.5a 996.65 + 8.1a 136 +£1.3a 80.8 +£4.4b 9435+3.71a
W2*BC 616.3 +5.3b 579.2+1.1a 1142.8 +8.8a 163.2+1.7a 198.2+5.2a 94.35+1.9a
Py 0.113 0.135 0.16 0.199 0.104 0.142
PEta,? 0.306 0.292 0.277 0.258 0.312 0.287
BCHF 345.0+1.1d 3853+ 1.3d 653.7+1.1d 82.0 £ 0.6d 66.7 +0.5d 32.0+0.6d
BCRF 4542 +1.3d 458.4 +0.6d 747.7 £ 1.4cd 113.3+£0.9¢ 81.0 + 1.6¢ 62.0 + 1.6¢
CGHF 508.0 £ 1.2¢ 500.2 & 1.8cd 841.0 +09d 155.3 +0.3bcd 90.0 +0.5¢ 73.0+0.8d
CGRF 528.1+1.2¢ 510.9 £ 0.5¢cd 987.8 + 1.6bc 162.0 + 0.6bc 91.3+0.7d 88.3 +0.5¢
WIHF 548.5+1.4d 5249+1.1a 1009.3 £ 1.0b 135.0+1.7¢ 83.3 +0.7cd 103.0 = 0.6bc
WIRF 546.1 £ 1.5d 491.3 +0.6b 986 = 0.2cd 139.0 = 1.0c 80.3+£0.5¢ 87.7+1.1d
WI1*BCHF 554.1 + 1.8cd 5523+1.2d 963.8 & 0.4bc 139.7 + 1.5de 93.0+1.3d 104.8 = 0.9bc
WI1*BCRF 603.1 £ 0.5bcd 589.5+1.2cd 1230.0 £ 0.7a 205.0+1.5a 113.9+1.2¢cd 113.3+1.2ab
W2HF 549.0 +1.3d 548.3 + 1.6¢d 917.7 + 1.5bcd 149.3 +£0.5¢cd 95.0+1.0c 65.7+1.1c
W2RF 544.0 + 1.5d 552.5+ 1.0bed 885.7 +1.0cd 118.7+1.3d 89.7+1.0d 105.0 = 1.0ab
W2*BCHF 609.7 + 1.8bc 539.4+1.2¢c 1031.7 +1.5b 156.7 + 0.6bcd 268.7 +0.5a 111.7 £ 0.1abc
W2*BCRF 624.9 +0.6a 621.0 + 0.6bc 12559+0.2a 171.7+0.7b 229.7+ 1.2¢ 122.0+ 1.5a
Pcg 0.971 0.926 0.926 0.74 0.978 0.925
PEtac./* 0.035 0.055 0.055 0.106 0.031 0.056
pm  BRERE EH 2 AN RATHE RN BRHER o
Treatment Time af'ter _Plant _ Stem Numbers of Leaf .Leaf Blade area SPAD value
transplanting/d  height/cm circumference/cm leaves length/cm width/cm (max)/cm’
HF 93.6542740 303674152 125063 OLHTE ;5674160 1070241237 H4OTE
RF 97.7+3.14a 31317+ 1.42a 14+£0.73b  68.95+2.31a 25.033+1.3a 1174.768 + 12.77a 371..?1147ai
Pc 0.376 0.648 0.129 0.652 0.212 0.241 0.178
PEtac? 0.034 0.009 0.097 0.009 0.067 0.059 0.078
BC 90.3+5.97a 29.35+2.16a 13+1a 53+1.07ab 22.85+2.55a 972.355+16.65a 33.5+2.1a
CG 88.65 +5.47a 26 +2.06a 12+ 1a 50.5£0.17b  19.1+£235a  790.19+10.25b  34.1+2.5a
W1 80d 91.3+5.17a 31.75+ 1.56a 14+1a 60.3+2.17ab 25.6+3.15a 1150.555+11.15ab 34.9+ 1.81a
W1*BC 100.35+247a  32.85+2.16a 15+1a 73.2+3.13ab 26.35+1.37a 1313.605 £ 13.85ab 39.45+1.19a
w2 98.89 £ 3.97a 31.7+1.15a 14+1a 61.5+2.77ab 23.4+1.05a 1058.565=+12.33ab 34.7+3.71a
W2*BC 104.65 +6.37a 334+3.71a 15+1a 71.7+£3.27a 25.5+0.85a 1290.095+12.87a 40.5+2.51a
Py 0.266 0.343 0.775 0.372 0.302 0.218 0.255
PEta,? 0.232 0.206 0.097 0.229 0.219 0.25 0.236
BCHF 84.3+1.0c 29.9 & 0.6ab 13 + lab 61.2+0.6ab 21.8+0.5a 1008.76 £ 1.44a  33.1+0.2d
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gk
BCRF 983+ 1.5abc  30.80.1ab I5£1c  638+05ab 259+06a 111037=1.84a 359+03cd
CGHF 87.3 +0.8d 245+0.1b 12£1cd  580+07d 163+03b  999.86=1.82b 33.6+1.0bcd
CGRF 920+£08d  29.5+0.6ab IS+ labc  646+05cd 23.9+05a 108252+ 1.40a  36.6+0.8d
WIHF 1057+ 1.58b  358=0.1a IS£2abc  738+02ab 25.0£03a  100539%129a  36.0+0.6d
WIRF 97.0+£0.1abc  29.6+0.6ab 1341cd  684+£09bc 238+10a  941.32£190a 354+09cd
WI*FBCH 923+£05cd  322+03a 13£led  703+07ab 249+07a  1269.01+174a  38.6=03d
WI*FBCR 1073+0.1a 355+07a 18=1a  75.1+0.6ab 29.8+04a  136020+107a 423=03ab
W2HF 943+09bcd  347+07a 13£1d  75.0£02ab 27.6£02a  111543£1.87a  36.1+1.0d
W2RF 903084  30.8=0.7ab l41cd  734+£03ab 256+01a 1187.68+149  357=0.Ic
WZ*FBCH 104.0+0.6abc 311+ 1.2ab IS+ labc  722+06ab 258+05a  1209.67+138a 372+1.0a
Wz*FBCR 1073+04a  37.7+02ab 15+ labc  744+08ab 272+05a 14732.52+158a 458+0.2ab
Pz 0.601 0.432 0.395 0.917 0.681 0.792 0.811
PEtac 0.139 0.181 0.191 0.058 0.12 0.093 0.089

E: Pev Pzy Poz 0 RINRNERAY . AWk STCEVRNER A F A B L AR 122 57 B VEH, PEtaC?. PEtaz’. PEtacsz?
IrANTERERA L AR ST B AE A R A P R B AR ORI . R P ARG TR OR A B ) 22 7 A GE i E L (p
<0.05), R

3.4. RIS HEA S BRI MR F R0

o5 R A1) 5 it A 7 XORH e R AR 52 0 56 2 PR . MARIECR FIE, W1*BC l W2*BC 342
ERE B ER, X ZEER A RER . WA SORE, TR A S s R . AT
R A A AR 7 ARG, (R OB R A, Bk 5 TR it 53 LT St P AR A e AR AR T
B P AE YR B T8 U . WASRIR 711 PEtaz2 &, ASIRI B R FI(PEtaz? = 0.138) 5% 25 {521 K 1
# HAE(PEtaz2 = 0.016) 520, AR 7 (PEtaz2 = 0.097)%} -2 [ 5400 kT # H.AF(PEtaz? = 0.028)1
som, iR SEE G R R AR R . AT DL R R, R R E A, A
A BRI, HUGR sz BAERm, T A g . PR R, RN T
IEMER . Bk E, DL “W2*BC” B SR TG B I R B AR, kg “WI1*BC” AbEE .

Table 2. Effect of different treatment groups of biochar and microbial fertilizer on tobacco dry matter accumulation

2. BRI SHEAR 7 AT R IER AR A R4

ghsm s o5 % i o R
Treatment Leaf length/cm Leaf width/cm Stem weight/g Leaf weight/g Leaf thickness/cm
RF 68.517+1.91a 19.133 +1.23a 2.233+0.22a 5.45+0.9a 2.632+0.89a
HF 71217 +1.59a 22.083 +1.62a 2.5+0.12a 5.883+0.4a 2.97+0.19a
Pc 0.233 0.201 0.375 0.533 0.231
PEtac? 0.013 0.015 0.007 0.004 0.127
BC 66.5 +2.75ab 17.6 £2.11b 1.9+ 0.37b 5+0.5b 2.51+0.37abc
CG 63.1 £2.55b 16.4 +2.81b 1.75+0.67b 3.75+0.8b 2.295+0.27bc
W1 7345+ 1.71a 20.7 = 1.81ab 2.15+0.77b 5.55+0.2ab 2.795 + 0.17abc
WI1*BC 74+2.73a 26.6 +1.819a 3.2+047a 6.65+0.4a 3.405+0.32a
DOI: 10.12677/hjss.2025.133013 T+l


https://doi.org/10.12677/hjss.2025.133013

&0
w2 68.5 = 2.85ab 18.5+2.71ab 1.95 £ 0.52b 5.6 + 0.6ab 2.595 + 0.48abc
W2*BC 73.65+2.51a 23.85+2.03ab 3.25+0.16a 7.45+0.2a 3.205 + 0.18ab
Pz 0.233 0.09 0.007 0.05 0.214
PEtaz? 0.013 0.084 0.138 0.097 0.436
BCRF 65.2 +3.97ab 16.6 + 1.95b 1.9+ 0.19b 49+1.01b 2.39 +0.63ab
BCHF 66.8 + 3.87ab 17.6 £3.05a 2.2+0.59ab 5.1+1.21ab 2.46 = 0.43ab
CGRF 61.5+3.17ab 15.2 £ 0.95ab 1.3 £0.29ab 4.3+ 1.20b 2.22+0.46a
CGHF 64.7 +£3.37ab 17.6 £2.97b 1.7+ 0.53ab 32+021b 2.37 £ 0.33abc
WIRF 72.2 +3.07a 19.6 £ 1.75a 22+021b 5.4+1.70a 2.72 £0.48b
WI1HF 74.7+3.83a 21.8+0.35a 2.4 +0.42ab 5.7+1.10a 2.82 £0.13ab
W1*BCRF 69.6 +£3.17b 21.6 = 0.02ab 29+0.27a 6.1 +1.33b 2.88 +£0.23a
WI1*BCHF 78.4 +3.28b 31.6 £2.27b 3.5+£031b 7.2+0.31ab 3.93 + 0.43abc
W2RF 66.8 +3.09a 17.2 £1.38b 22+0.51ab 55+ 1.4lab 2.57+0.41ab
W2HF 70.2 £2.97ab 19.8 £1.3%9a 2.5+0.61a 5.7+1.6la 2.62 +0.40a
W2*BCRF 71.7 £ 4.89ab 23.6 = 0.19ab 3.1+£0.31ab 6.1+0.11b 2.94 + 0.43abc
W2*BCHF 75.6 = 4.09b 24.1 £ 1.05b 3.4+ 0.09b 8.8+ 1.0lab 3.47+0.35b
Pcxz 0.769 0.838 0.883 0.695 0.87
PEtacxz? 0.023 0.019 0.016 0.028 0.138

3.5. I RFISHEAR A X R E T R MR R R

Table 3. Effect of different treatment groups of biochar and microbial fertilizer on economic traits and economic benefits of

roasted tobacco
3 3. R SR MR A TR F AR R R MR RO A 2 OB
AL Ratjii)%}i:gz{?ass Raijéf—%nfizllzfiﬁer . P _ .y)jﬁ _ i _
Treatment tobacco class tobacco Yield/kg-ha™! Mean price/yuan-ha™! Product value/yuan-ha™!
BCHF 40.32 62.65 2123.41 24.67 52384.52
BCRF 44.64 64.77 2348.58 26.34 61861.60
CGHF 46.67 68.69 2589.67 27.69 71707.96
CGRF 49.28 70.21 2499.58 27.78 69438.33
WI1HF 50.37 71.84 2463.77 27.01 66546.43
WIRF 52.54 73.26 2403.12 27.93 67119.14
W1*BCHF 51.83 70.97 2489.11 27.66 68848.78
W1*BCRF 5291 74.22 2485.64 27.97 69523.35
W2HF 53.49 75.01 2530.54 27.77 70273.10
W2RF 60.95 78.77 2500.94 27.12 67825.49
W2*BCHF 54.33 73.49 2505.83 27.58 69110.79
W2*BCRF 61.58 78.45 2581.59 26.89 69418.96

FEW I S5 A ) I PR AN [ A L 6 o MR B MR N2 5 A B RS W 55 3 Bz . TERERRJ5 80 K,
S AL FE A R PR B B T RN, BRI T 10.6%, FRA)E W2*BCRF 1 W1*BCRF 4.

DOI: 10.12677/hjss.2025.133013 114 S 4Rl


https://doi.org/10.12677/hjss.2025.133013

i %

TENRM R B S5 VT AR, W2*BCRF A1 W1*BCRF 21 F AR I 5 i 55, =8 B BC*RF 340 7 12.39%,
RN A8, (e WIS EIET . LR AL T P B AR %, W2*BCRF
A W1*BCRF 4107 & HLR B AT, S5 0 Tl i -5 AR 4 TR A it FH A5 JEC IE AN
P TR A INE, BEER R EHER, B AR BRI IR BrHR G T,  IX 2R I A P
554 W TR A it P TG 5 ER T 06 R 22 5 PR R K T et B BRUARPE . AR SRIG 25 SRR, it pe e
FRTHE R 25 MR RN 20 38 110 A 40 0 RV A 40 A UL P it D ) R 33— 25 A0 Ak 06 0 1) 26 K R B3 AT
ZUNE.
4. WHig

AHFFEIEIL R 12 A RIS ER A A0 R AR KRB, PRNERTT T HAE 7 5K A= 5 R A A 42 v Sk AR
BAERKMREME[19]-[21]. SRERLE R, MAFRAE T M5, 2t 0 b3 AE A AP B8 2R 0 H
AT AR KR, 57t AR ER AR EL 4% it P A B 2R 000 8 1) A K B R HE R [22]0 X — B ] RE S it AR
IR BEMFE AT AR E B FRAE R G, NIHE I AE KA T 78 R 7750 ([23] [24]. VIR AR T8
U R B 47 AR KRB, AER A ol IR ah M . B OO K R AR RS ) LA B3 0 3 i A s
PERIRETI[25]0 MASTRIAC IR AT 5, FA= P v A ) A B 2 A KRR T A= P 2, 3 3% WA 1t A= 4 v A 3
PR SR 3G 5R L IEIR  IE PRI B = R A AT I T, R AR R AR T AR R [26]-
(297 4 A2 P A= W T AR5 26 e YR it FH 1 AL BEZH(W2*BCRF . W1*BCRF){E AT WAL 85 ¥R Dl B
£, XG5 SRR T A R R AR A R T B e M A K T R U T BB R RKORE[30] [31]. FEZRTEAK
i /7T, W2*BCRF F1 W1*BCRF 2H K| i 1 7= s AR o3 00 i i B e & 5P Ak [32]

5. &t

AW LA RE], FIRSCR AR C AR R, A S BN R, HRAAE
R IE RESE fm BUBEA S AR 2. SR . AR S R, bt 7R A K R A R S
F1, W2*BCRF 1 WI*BCRF (11777 R FEIRAAK UL G I 2 5 2 U T ph AR B 4L, P {EARE T
BCRF /1 T 12.39%. T A=40 B A 55 25400 70 PO R 25 Tt P 412 fe MR A S B A 7 75 T A e ) R
R SRR S AI T RE, RIS RV R AR E I, M A A
AL T ISR AMURE T R AR, R R KRR, B RENE TR
i AR AS R aE o ARSRAIHITFT T ARE— AR RAN R ELA71] 0 ol 2 00 B A AR A 00 R 5 Tt P oo M A R R S
LU XA S AE AN [R] 3SR AU AN SR A T B aE I
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