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Effects of Partial Substitution of Chemical Fertilizer by Bio-organic Fertilizer on
Asparagus Lettuce and Soil Physical-chemical Properties and Microorganisms
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XIA Guodong, MAO Zhenyu, WANG Qingling, CHEN Yiyi
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Abstract: A field experiment was conducted using asparagus lettuce as test material to study the effects of
different fertilizer combinations on dry matter accumulation, nutrients absorption, fertilizer use efficiency,
soil physical-chemical properties and soil microbial quantity, which could provide the scientific basis for
reasonable fertilization of asparagus lettuce. The experiment used a completely randomized block design to
set a conventional fertilization (CF), reduction of 20% (F,) and 30% (F,) and combined with 3 000 kg/hm?®
(By) and 6 000 kg/hm?® (B,) bio-organic fertilizer. The results showed that compared with the CF, the
accumulations of dry matter in roots, stems and leaves of F, B, treatment were increased by 5.74%, 22.19%
and 17.82%, respectively, and the accumulations of N, P and K nutrients were increased by 128.81%,
113.19% and 23.15%, respectively. The reduction of fertilizer combined with bio-organic fertilizer could
significantly improve the fertilizer use efficiency, agronomic efficiency and partial factor productivity of N, P
and K fertilizers. The soil N, P and K dependent rates of CF were the highest. The application of bio-organic

fertilizer could significantly increase soil nutrients contents. Compared with CF, the contents of soil organic
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matter, total N, P, K and alkaline N, available P and available K were increased by 71.65%, 84.53%,
75.41%, 19.94%, 75.90%, 17.06% and 24.35% respectively in F; B,, and were increased by 58.51% .,
70.17% ., 72.13%, 9.28%, 42.94% , 13.48% and 11.42% respectively in F,B,. The combination of ¢ hemical
fertilizer and bio-organic fertilizer could increase the number of bacteria and actinomycetes in the soil of
asparagus lettuce, and inhibit the growth of fungi. Compared with CF, the number of aerobic azotobacter,
anaerobic azotobacter, nitrifying bacteria and denitrifying bacteria were increased by 1.36, 6.10, 47.50 and
23.76 times, respectively in F,B,. The number of bacteria was significantly positively correlated with the
contents of organic matter, alkaline N, available P and total N. There was a significant positive correlation
between the number of actinomycetes and the contents of total P. The number of azotobacters and nitrogen
transformational bacteria showed a significant or extremely significant positive correlation with the contents
of alkaline N and total N. According to the principal component analysis and comprehensive scores, the soil
quality under different fertilization treatments with the following sequence of F,B,, F,B,, F,B,, F,B,, CF
and CK. The partial substitution of chemical fertilizer by bio-organic fertilizer could not only improve the
amount of asparagus lettuce’s nutrients accumulation and fertilizer use efficiency., but also significantly
increase the contents of soil nutrients, regulate the structure of soil microbial community, and improve soil
physical and chemical properties. In summary, the partial substitution of chemical fertilizer by bio-organic
fertilizer had a good effect on the nutrients accumulation of asparagus lettuce, and could improve the fertilizer
use efficiency and soil fertility. The F, B, was a good fertilization mode with a rational use of fertilizer
resources and improved soil environment.

Keywords: asparagus lettuce; bio-organic fertilizer; dry matter accumulation; fertilizer use efficiency; soil

microorganism; soil physical-chemical properties
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(3G N B8 SE B IE AR 2 RCR B Z 3 . e A=A
HLAE 5 5 B A CCF) Ab 3 I 35 3 o 5 55 1l I Al 28 7=
J1, Ho F, B, Ab A CF AP Jin 50.10% . F B, 5
F.B, A B[R @ IE AR 4= 7= I Z R AR E (B KR
FET F B A, 5 CF ML, B A% A VLR R &

Ab B A HE B AT RIS A BT o RLF, B, e/l
F\B, \F, B, \F, B, AL B[] JC . 3% 22 5+
£5 EVANRBSERUESEHERNBEG

- MR %R REF MR PAE/ R PPFP/  LIEHEE
PRE/ % (kg+ kg™ ") (kg+kg ') k{7 SPDR/ %

CK - - - -

CF 1.21£0.17d 26.9940.82e 169.6945.33d 38.134+4.04a
F\B, 3.65£0.01b  42.754+1.58d  216.7147.08c  19.7540.72hc
FiB, 4.1340.23a 64.5740.58a 238.53£6.08b 17.93+1.37¢
F,B,  3.20£0.09¢ 45.90+1.24c¢ 238.75+7.34b 23.77+1.11b
F,B, 3.4920.12bc  61.8420.64b  254.7046.74a  22.24%1.29bc
2.3.3 A AL 5 A RACKE AT 4RI AR Ak

R oy w25t AT Ak AR A I SCR] L F B, Ak B
BKLGFI B AR Z ,CF b B /N, H F B B & m T
CF 43,5 F\ B, b ¥ E 25 AW ¥ (K 6), F B 4
PR A 0 ORI FH 2R 558 F, By AR BRI 37.49 %, F, B, Ab
A F, B AL FR A N 36.88 % . e 4 4% b T IE 4k 2
FIFHLL F B, Ab P A K, 3% K TBR F. B, Z 4 3L
b A5 4 B, Ak AE W8 Sk K P A ) B i B 6 000 kg/
hm?® 4 ¥ 8 HLAE B9 AL #3583 000 kg/hm? 4E ¥
LI B Ak 2 1o 0 AR R e O B BE R < R R, L
OF B ANEEE F B AN BRI Y 51.02% . WA AL



5 4

S AR S AR A B TS 3 A I X 8 5 T - S B A B R Al A 0 ) 5 T 201

JE T it b A 9 £ A 3T 0RO A 7 T ¥ 3 T
CF Ab3 . Pt A= 9 A FLIE ) 45 Ab B I O A= 7 0 3%
MK F,B,>F,B,>F B, >F B,, CF gb¥ 4 &
WAF R B 3% = T RO AE 0 A DUIE () 45 b B d e A=
WA ML Y 4 b 28 4 S8 R AR R DL F. B e KL F,
BKZ . F\B,fl F, B f/N, H F B, fl F, B, Z [a] 2 5%
NTE
F6 EMENREBSERUIEE SRR FHIER

MR R R R KAE/ fi4 ™ ) KPFP E E
b3

KRE/ % (kg+ kg™ (kg+ kg ') HKFE% SKDR/%
(K - - - -
CF  8.81+124c  26.99+0.82d  169.69+5.33d  69.9942.72a
FiB, 23.40£1.03a  47.10£1.74c  238.73£7.80¢  53.9840.88¢
FiB, 21.97+0.682  71.13£0.6da  262.76£6.70b  55.5420.91c
F,B, 17.02£1.85b  52.2441.41b  271.75+8.35h  64.962.18b
F,B, 16.05£0.94b  70.38£0.73a  289.89£7.68a  66.2120.97ab

24 EYENEBIERUEN LEFIARED
A

2.4.1 AW AHAICI 5 HARA R & FARTF LI &

SA A Hon R T A AR I R AR YA

BUEHE w1 AR PR - 5% 00 & &, 5 it 4 IE 40 2R A

L T 5 bR 38 28 B K, A IR Ak B A e HL

J B i B TR AR AL B bR CF A AN 1 %, HoAlh
it JE Ak 244 1 2 s T CK b3, Fo B, A0 8 + 1A AL
B B CE#E T 71.65% . F. B, Ab BRIR 2
B CF $m 7 58.51%, AL & 4 [F] i), F, B, &b
HAP R & EE F B AN N 27.59% ,F, B, b # %
F,B AL B3 I 12,020 . B 134 ML 9 38 i 5
A=A HLIE Bt A % VDG & L O Bl A= W A HLIE ]
R DNITTE: NN

B jita A= 1A HLAE A AL 3 5 CF Ab BEAH L, 3 4
AW MY EEHMGE D, £4HEELEE
WK F B, >F,B, >F, B, >F,B, >CF>CK.,F, B,
5 FoB AL B 22 SR W3 (H 3 B 0 3 s T H A
AbFR LB CF A H 2y 4 84.53 %0 F1 70.17% . R PR
TSRS LELARABIAMEM., 5 CF M
Fb L T it A= 0 A AL AR Y &b B AR BR 1 HE 4 B 5 S R
52.46 % ~75.41% Hh F, B, Ab BB iR fe K, AE TR —
PERE it FH 7K S L Fy B, AL FR 4 38 4 il 45 B 2 T
F B AL B, F, B, A BB 2 & T F, B A i B &
Sy 9. 18 %0 1 12.90 %, MR FR H- 3 a4 & bl
A0 R Tt FH St B4 98 /0 SE 38 I s BEAIR . FE A DL F, B, b 3
oKL 5 CF ARBERE i 19.94%

x7T EVENESSBRULENEEFREFELEFSSENH

e HHLET/ 2R/ LW/ A8/ R A/ AL/ AL/
(g+ kg™ (g+ kg™ (g+ kg™ (g+ kg™ (mg * kg™ ") (mg * kg™ ") (mg * kg™ ")

CK 18.24=+0.16e¢ 1.01£0.07e 0.57%0.04e 8.20£0.20e 71.4040.76e 89.5140.94e 143.00%3.27e
CF 19.40£0.63¢ 1.8140.08d 1.2240.08d 9.38+0.16d 81.7844.18d  92.144-0.73d 154.6742.62d
F, B, 26.10+0.32d 2.7240.12b 1.96£0.07bc  10.522£0.05b 107.33£2.58c 102.60£0.40c 183.00£1.63b
F.B, 33.3040.55a 3.34+0.15a 2.14+0.09a 11.25+£0.33a 143.85+4.23a 107.86+0.68a 192.33+3.30a
F,B, 27.45+0.86¢ 2.227+0.07¢ 1.86+0.05¢ 10.07£0.02¢  101.15+1.74c 102.19+0.31c  168.00+2.16¢
F,B, 30.7540.77b 3.08+0.26a 2.10£0.09ab 10.25+0.11bc 116.90+3.72b 104.56+0.54b 172.334+0.47c

i 7 R, 3G it A A HLIE %) 5 Ak B - 0 e Ak
Feor o CF AR 10 25 4 1, B3 59 A [m] Ab 341 ) AR
PR TSmO B RN R S s Y DL F B, AL PR A
LB CF b3R5 S8 75.90 % F1 17.06 % . 754 [
Ak 0 e FH & R L B it 6 000 kg/hm? A 4145 HILAE (4 Ak
FRELHCHE 3 000 kg/hm” A= 4G HLIC (Y 4b 1 1 & 25 1%
it gEndfE A &=L F B & FUB, L F. B & F, B, 43 5l
P& 34.03% F1 15.57% . 5 CF # Ik, F, B, Ml F. B,
Ab B A B A A B N 17.06 %0 F 13.48% . B 5%
AL PEAR B A S S DL F By d L FIOBUIRZ
3 CF A3 54 = 24.35 %01 18.32%

2.4.2 A HHIEIH 5 AR H FARF LT
BARMAMKETA YR HHEBUEY R Z M
TV 21 B85 A8 T A SRy TN e T AT R 2k kR ) AR
ST LR AR AR . AR 8 ATHL, B8 S AN [m] Ak B
MR BR e v 3G FR A B AR AN R R B 25 %
25 A0 FRAR B 4 = RS AR WA B 3 DL R

Z ML ERZ  BE /Y. B ik B3 (CF) 518
Jit HE X BR CCRO AR B S 35 T ey 4 38 3 T 250 R &
PR BN A TR £k . 5 CK A EE, CF AR B £ 35
2N DA% AIC 19,08 Y0 o L 1A HIOR ik 6 TR £ 43 i BE
91.67 % 1 39.25% . BC i A= A MLAE (1) 45 b 2+ 1
PR CK A3 W 25 38, o F, B, Ab 3 05 4
F B AL HR 2 40 il 2 CK A3 AY 7.08,6.25 %, [Al
— AL 7K F L F) B, Ab PRAR B 4 58 40 B 5002 F,
B AR 2.31 %5 .F, B, AL FJE F, B AL HR Y 2.06 £,
HAE AR PR+ BRIy CF>F, B, >F B, >
F\B,>F, B, > CK. Bt jifi 4= ¥ A HLIE 9 4b B4 CF 4b
PR bR T H 8 Horh FioB, M F. B, 5 CF 2
St E L Ay ARG 38.22 %0 1 38.95 % . it B i 3 4R
- 4 B, LR T I it P ) e i 3 . [
— A T R L S 6 000 kg/hm? A= W) A HLIE
A BRI RO 3 T 3 000 kg/hm® AW
PUAE o 4b 3, 338 £ A D 3t O T it A= 0 A HILAE A5 R



202 K PR 2R R

%33 &

THBE R B S ML B 9 2 TR BORN T TR AR BRI BT
. AWAE HUIETE 4 5 A W B0 s s 1 A%
Joi O A B AF BOAE A R T 0820 - 3 v SO B
R 4 AL,

Titi A A ) 58 S AR s - 3 1 280 1A 5 1) 38 n (3
8) » 4% jift JIE Ak B[ 20 B AR CK ¥ i i . {2 CF
A EE S SN, O A A HLAE AR B 1 4
I R P P 5 R T e, LR A 0 LI it = 1
BRI, B AR PR A A R A A B Y AR
DL F\ B Ab B & Fo B A R 2 — B o & 2R,
A5 % = T H AL A B, 55 F, B, AL B AT F, B, Ak 3 43
WIS T 37.69% F1 35.59% . 1 AR WA HLAE i &
A ) 1 B0 R AR B D 20 06 FY Ak B 98 30 %6 Y
WA E A AR AR E TR ELESR. RAAE
AR U FB A B L B T 0 FLB Ak
BELLANY HoA Ab 38, i Fy B, JF, B, JF, B, AL B ] G
EES, fEE—LI KT L F B AL A F, B,
AR AR A A TR AR B = T F B A B A F, B, Ab

T, 2 0 41,90 % 1 59.72%

122 8 T, Bt A= W AT MLAE X 5 5P AR B 4 398 i
Ak 20 T Y B R R . 100 Y0 H LG AR (CF) B8R
Jiti Ak 34 CCRO [ AR - HE 4 £k 40 B A i (1 22 = A
3. WO A YA PUIE Y 25 A B A SR Ak 20 TR Y AR
Y RES TR AR, b F B, 4 B R 2
CK 4bF Y 37.96 %, HURJE F. B, A0 B, J& CK 4b i
1) 23.78 f% . Al — 4k Mt FH 7K SF R, Bie it 6 000 kg/
hm® A= )4 HLIE F) b BRAS BC it 3 000 kg/hm” ¥4
HLIE B Ak B 2 34 I A Ak 40 1R 0 %k &, FL B, 4b 3
M F,B, A B350 e F, B, AL B AN F, B, Ab B & 3.52,
3.24 %5, [l —4= A LA 7K SF R 6l 4k 40 3 1Y
B Y R AR AR 20 260 By A0 B I 2 TR 30 0 1Y
AbFE ., A Ab PEAR BR A S R Ak Al T R B R B
F,B,>F,B, >F,B, >F,B, >CK>CF, Hhji =% 2=
MR EER, G- HZEBITEEER, BN =&
BE®STRE=4&. 5 CK M.CF 4b P Jx fif 1k 40 0
B B AR 72.19 %,

RS EYENEBIBRALEXNBHRETEREVHENZ N

i i/ Hi/ HAH/ FRALHEAR REAERAR/ LA/ R/
(X10%cfus g™ (X10% cfueg™®)  (X10° cfue g™ ') (X10°cfueg ') (X10°mpneg ') (X10"mpneg ') (X10°mpneg™ ')
CK 1.73£0.17¢ 2.88+0.58h 2.93%0.12f 0.54£0.15¢ 0.2940.06¢ 0.23£0.03e 25.96121.83b
CF 1.40£0.21e 5.5210.60a 4,08£0.10e 0.760.10¢ 0.42£0.03¢ 0.18£0.01e 7.22£5.05b
F,B, 4,67£0.37d 4.20+0.59ab 4,50£0.12d 1.30+0.16b 2.10£0.30b 1.93£0.06¢ 163.93+17.83a
F.B, 10.8140.57b 3.41£0.60b 4,77£0.06¢ 1.79£0.10a 2.98£0.60ab 8.73£0.60a 178.800.00a
F, B, 5.95+0.21c 4.22£0.60ab 5.44£0.10b 1.18+0.16b 2.11£0.30b 1.29£0.12d 35.86£15.79b
F,B, 12.25%0.10a 3.3710.60b 5.77%0.12a 1.60£0.06a 3.37%0.60a 5.47%0.30b 151.5217.86a

25 BERRIEREVHESIEFRSSENHE

33

AHEME AT 2 (36 9) , A [R] it IS Ak B 5 AR
B 4 S A0 B S A P R S I A OGO
R(P<<0.01), 50 A W 2R S 2R EIE
MK FR (P <C0.05), HEHS A P . i
AR AR 2 R R U O R H R A E
FKV. 580 2B EMEXR., LRSS + 5
FFA T Z MR IEAHCE R, Hrp 5282 ik
FEEFEMECR, FRALBARES & HHESR
SRR FIEMACCR, KA S A A

A TSR R Y A O AR MR R IR A AR TR A
AP AW 2R B R FIEM G ER,
L G AT A R R IR OC R R L AL
AR SRS E RN R FEMCRR, 5A
B R SR N IEASCER . AN R S
i p R0 T AR S AKE  R E AE R R
KA HIEWUEY RO 5 TR I o I A G
AW AL WA HLIL I o 5 A A T AT i o B
G B 8 Bl A W 14 AL R A R R R R -
Fr o3 00 5 B, MOT RS AL Al - S T R o HE AT
JTHFE

R TEPUEFRNEVBESIEFSSEZEBNMEXYE

i H LR e e Qi g A T il
i 0.936" 0.869" 0.868" 0.710 0.864" 0.803 0.732
HE —0.299 —0.243 —0.202 —0.073 —0.079 0.028 0.055
A 0.796 0.648 0.805 0.615 0.770 0.881" 0.718
I A A A 0.984" " 0.976" " 0.977" " 0.925" " 0.983" " 0.940" " 0.936" "
R4 H A A 0.971" " 0.893" 0.958" " 0.828" 0.929"* 0.923" " 0.841"
i A 20 TR 0.882° 0.938" " 0.809 0.779 0.845" 0.697 0.771
S Ak 40 T 0.808 0.854" 0.830" 0.875" 0.873" 0.767 0.797

TE % o F o 2350 3R A S PR IR B 100 R0 596 i K F-



5 4

A A 4 AR WA HUIE HR o 2 AR HE X

5 580 T - S B A SR A A 0 ) 5 T 203

2.6 BHHEMRTBEBEIVERERS S
T 4R WA W AT BLIE R S B AR A IE X g
HR B - 48 (5% ), G - 3 45 0048 bR HE AT B4R 4 BT
X bR AEAC I 0 B0 T8 B R 2 AR A RRAE(E > 1 1Y R
W ERECT 2 A FE G, HARAE{E 43 B A 11,460 F
1.423, HER 10 AT, ERL4r 1 M FERLST 2 W7 251
BR300 R 81.86% A1 10.17% . B Z 5k R N
92.03% » AT LA e 38 ) R 092 515 B
F10 EHSSWHBERSHERBME

Ty 2% HPUgy 2
BgE| FREAE e o
TR/ % TIERR/ %
F s 1 11.460 81.86 81.86
F 5 2 1.423 10.17 92.03

HI 2 11 LT, b S0 L B AR AR T TR R R
FI AR 0 A BILJST B R AR A L AT
WA Er 1 EA BN T A S
TR AE S AR B FEUCR L B AR A A B i
A BT EAE 0.8 27 . T W) 2 Ffr (i K Y
FEAR RO A B QSR T R R KR
Xt e A T IRIE T RS L A RIS AR AE 2 A T
o b YA R B BT R 1R 2 T RLR
ke - S JIE 03 K P 1 R A

R11 EHSSTHHEETESHIERE

N F W 1 TR 2

RR S — praay

Bl WEME AME RERR
HRH (X)) —0.227  —0.067 0.945 0.792
WHE(X2) 0.915 0.270  —0.237  —0.199
HMEAH (X,) 0.780 0.230 0.355 0.298
R AERARX,) 0.999 0.295  —0.010 —0.008
PR 1A= T (X5) 0.968 0.286  —0.068  —0.057
AL AR (X ) 0.880 0.260  —0.314  —0.263
SRR (X 7) 0.872 0.258  —0.227  —0.190
AR (X ) 0.986 0.291  —0.058  —0.049
R (X)) 0.972 0.287  —0.060  —0.050
A (X 1) 0.985 0.291 0.059 0.049
EAH (XD 0.930 0.275 0.130 0.109
2H(X 1) 0.981 0.290 0.124 0.104
2HX5) 0.948 0.280 0.288 0.241
X)) 0.939 0.277 0.262 0.220

B 25 18 32 o b 00 880 5 R AR (E BE A7 3
B AT A B 3O B R AR )

R ) f5E = A (EL/ AR A (E

Nk — 20 OB AR T 5 T o 22 8] B R G
B URFAE 16) B A0 A5 AL 5 19 8O L vl A5 B 32 0 &
BAh
Y, =—0.067X, +0.270X, +0.230X; +0.295X, +

0.286 X5 + 0.260X,; +0.258X,; +0.291X; +

0.287X, +0.291X,, +0.275X 1, + 0.290X,, +
0.280X 1, +0.277X ,,

Y,=0.792X, —0.199X, + 0.298X, — 0. 008X, —
0.057X5 —0.263X; —0.190X, — 0.049X; —
0.050X, +0.049X 1, +0.109X,, +0.104X ,, +
0.241X 15, +0.220X 1,

FEARAEAL S A AR 2, w5 4% i I Ak 2

FE 2 AR Ao E O . AR 32 By RE Y .

F=Sbiyi

L F RS b MR (YD) sm N R4y

AN, Bl F=0.8186Y,+0.1017Y, , Al 3154 ) 4% 4b 24

(LA . ALt IR &b B R 4% 30 4 3248 bR 28 B 15

A3 B0 CEL 1) R B it A 9 HLIE i b B 254 15 4%

Yoy 10 T B IE Ak B, Horp B, b BEAS 3 d L D

F\ B, Ab B + HEE J) fe & L Fo B AL IR 2

4 -
3 -
i __E
1 -
@ 0 1 1 % 1 1 | oo | 1 J
oot %
., 1L
3 F
4 |
-5 - CK CF F.B F,B, F,B, F,B,

El1 AEEELELEEZSEESS

3 W

490 A 0 BT R I 32 4 TR & 7P O B
FUBUB BRI T 64 e I/ L 7T IR AR B 2 K
SRR 5 7 R ) R R B A Y T 0 4k
T BB ARG 4 R R L AL
W 20 VB LG I 0 T 85 A T TR A 2
TR BB, s AR 30 %6 B L 55 5 A
49 B B ML IR A L LR FL B, &b
B 55 W0 B 5 3o 2 A AR AR R 8 45 4
S AT HLIE RS 20 %% 19 A T8 Bl S 85 52k 7 I 1
RUEROFES AT TFUROBE, KKk,
5 A M A A 1 B9 4% 4 F B BE 6 000 kg/hm?® A 4
AU TE A BT 85 564 8 1 v T4 R A 2, 5 2T
Ha 2 BETIN R L 5 HL TS HLIE I 5 A5 ) T 1 6 A6 TG
) 5 1 BB AL PRI B R 45 R,
TR R A LI v A R WL 4 A 25 Bk
Wy R VE R K TR 4y 9 ELAEOE AL MR R 3R 8, 42 25
ORI ) TR HE 35 55 7F K A ) F 4 R B A
SR, GBI 30 % W, 5520 e op T4 R 4
Fic He 91 L ik SHRAEE 17 28 P 430 L 015 b
5 RE R ALE R R % FR AR R A L S (R R
f HE AR 2 K T B LA AR S 3 40 K 43 B o



204 K PR 2R R

%33 &

I3 IR BRI R HE 3l 35 7 ol AT R 2 K R
(A8 SR A% Uk /0 A0 e R 238 A A HILIE R AR R A
RE B o 7 2 A1 77 40 R FH R0 [ AROIE BH 4 2%, 38 BE Bl
A PR A 3k it P T 3 ) B BE IR A L 3R 4 R
SRy e Rt I AS TR A R I 22 5 L Bk IR A R T
T2 B RN R . AR 5 & L 38 it A= 4 A L
IBEHASHETAZMBERERY R ERS. S
ZEANAETU RS S B BC it AR 0 A AL AR AT B i A i R
Il 23 B AR B o 1 248 S AH R0, T g2 IR Ok AR W A AL
JIE it A5 AT 5 AR B g v A A ) K e B R R T
RN R AAE T L (8 AERL A 358 op 1 35 40 A sk it 44
AR, EZEA G Y B AR A HLAE S . A8 Bk A
Tirhe A R A B T B Ak I Ak 3 Y 2508 5 AR IR
B 45 RN R AW 5T & B AR BB i 30 %6 BL it 3 000
kg/hm* A YA HUIE I, 55 55 R FAR & b8 R LR
A BRI T RE O oA AR IR R R L Bt A A
PUIE Y & 3 Mg L Y AL B T ) R R
JUT BTG o U8 B % 0 %) R A0 R 3R 43 R i 3 T 40 I 1) L
2 OZEPR LBV E A BCER FLOB A F, B, 8 K 43 il K
5 i P AR S A o LAt b 3 ¥ B 2 R L 10
A=A HLIE R 38 AL RE A A F 4 5 = & 28 B 45
FEAT B AT ], X R AR R 2 L ek it A Tl
R i e IE R T 6. i A2 A W o AR L A AL
NEAZEA S0 LI A & T RRAA R, FEAKE
-t & B AR A HILIE F8 23 A R A 280 e B IS 1Y
WSO FH % A 2 1) R SR R 28 7 0 3 0 2 4 s, U
FY A A I D3 S 0 T i A= ) A LIE 19 4% 4 T 2 fef 5%
Gy A RS AL R R IR ALBE R S L DA
SR o V- B R0 R 5 3R 0 B IR A RO W
YEH . # BUMBAE i + 8 0 R B 5 V3 FAKAE R I
15 Ut T Rt S o A R Al b, T R BRI SR )
BCAE A B U8 Y R 2%

FHOCHIE 5T R B L A W A HLIE B o3 £ 4 3 1k
PR IR L 6 R B R — S I,
ARG b, 1 it A A PR R TR PR R A
BB IR A RN R Ay, DA S A LR
X5 MRS B g 45 AR AL, — 1R T RE R A
A IR AR & A KA L, RE R & £ BT
77+ 5 — 5 1 AT RE 2 B A A YA HLIE P A 5 TR K
BHE L IF FLIE AL i A AR T 1 E
B 1835 0y . AR WA HUIE B AR G i R 5k, K W ite
FH T $2 w5 - e S ah b g, LAk Hb g v ) IR A Y
MR AR, ) B AR 3K A5 e i o R,
Zhao SEIIN A it AR W0 A HILAE AT I 2 B AR B B

AW RE T S5 AL T A TR 2 AR PR N, L 2 AR T R
BT A K B, B it 2R YA DS B B e T R A A
BORRAR TR FLECA BT R R L 3% 55K DL RS 45 R
TOCHR A BT 45 AR AL, AT RE SR AR A ML Y
Jiti A BT A S A £ A R A, AT A
TEREMARK ., A5k, YA PR 8 iE A F]
T U RE 20 A 00 BETE L AF A A A T AU L IR AR A AR TR
AT A 4 TR RN S A Ak 2 TR ) S R R A 1 3
P, SX0 46 T BT & BLRE SR A AL ol A
R 2 1 AR AR AR AR B 25 A ) b B i 0 45 SR M
Bl Hr FB, A AR ol i 3 X AT e R R i
Ab 33 B A A HILIE RN AR IE B RE SR TR A 4 Rk
FRSE I Z R =& AR IR . 5 A AT HLAE i 8 o
AR AR R B AR R AR KL IR R W
Wy 2 i A AT - 498 Ty e 4 R AR ARG A

HIEERUEY S R A E VIR KT
WEARZ 5, A0 X IR v B S 4%
SR W B T e 20 TR AR R A SR A B A B A T
SR BT 0 L A A AU T A O iR
W SRR W B G, WS RIEA YL 2R &
USR535 DO DG 5 [T 0 TR N U A A T 10 5 i 5
A BAGEDEEHG, X505 H%E" s &0,
TN H RS IR YL A RS A
KA LA T 225, 1 e Ao XIS [l A 6. 36
BRI RE I RE 45 DR 2R Al 23 5 ) - AR W B O TR
ARG T IR AR 5 A W 2 TR G &R N HE
BRAMF G 09 140 ik K e i — P oY @i
FE 3 o3t A B it AR A HLIE B8 Ak B 25545 o e
T CF, H Rl A=W HLIE 2 00 385 i 7553 =5, 158 B
A=A HLIEXT 2R B A BRI, 7 fE 2 A
HEEYANUIE R A BERGE AN RS, RIFr) +
A AR R G 3 b T R R Y A AT R TR
YA TN A A T W BB L IR - R -
SIS P T AT 2 = A
4 &5

A=A HLIE AR 20 00 B A0 I AT S 2 38 n 55 5% 1
PR R MM R, BR300 AL E T
IR R EA R B RAN TR, P FB AMT
YRR R R B i AR A HLIE AT 4R e AL
Tl A 1 R FH 3, IR AR 1 R B R R IR AR
A A DU IEA JG 34 5 50 & B W 3 4, 0
20 AT R TBC TR BS0a 1 I L TR RS D T R TR R AL
TR P AR 24 0 2 . b AR WA MU i
6 000 kg/hm’ , fIE Tt FH & 24 N(640.5 kg/hm®*) . P, O;
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S AR S AR A B TS 3 A I X 8 5 T - S B A B R Al A 0 ) 5 T 205

(520.5 kg/hm?) \K,0(472.5 kg/hm*) (4L ¥ (F, B, )
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