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Abstract: In this research, the effects of nitrogen fertilizer application rate on crop yield, nitrogen uptake,
economic benefit and soil nitrogen balance of rice-rape rotation system were studied. By discussing the re-
lationship between nitrogen utilization and nitrogen application rate, we determined the nitrogen input
threshold which could achieve both high yield and environmentally friendly, and provided theoretical basis
for rational fertilizer application in rice-rape rotation area of Chongqing. Five nitrogen rates (0, 75, 150,
225, 300) kg/hm® were set in a typical rice rapeseed rotation area in Chongqing from 2018 to 2019 with a
random block design. We studied the influence of nitrogen fertilizer application on crop yield, nitrogen use, spa-
tial distribution of soil mineral nitrogen and nitrogen balance in rice-raperotation. Nitrogen application could signif-
icantly increase crop yield and N accumulation of rice rapeseed rotation in Chongqging. The results showed that
nitrogen application could significantly increase the crop yield and nitrogen accumulation of rice-rape rota-
tion in Chongqing area. The best promoting effect of nitrogen application was 300 kg/hm” in rape season
and 225 kg/hm” in rice season, which increased the yield by 125. 75% and 37. 74% , respectively. The best
N accumulation rate of nitrogen application was 300 kg/hm’ in rice season and rape season, which in-
creased N accumulation by 187.29% and 111. 66 %, respectively. Partial factor productivityof N (PFPy) ,
Napparentrecoveryefficiency (REy) and N agronomicefficiency (AEy) in rape season, and PFPy and AEy
in rice season were all decreased with the increase of N application rate, while REy in rice season showed a
trend of first increasing and then decreasing. The amount of nitrogen fertilizer had a linear plus platform
relationship with the yield of rape and rice (R*=0. 913 in rape season and R*=0. 913 in rice season) and
the amount of nitrogen uptake by crops (R*=0. 895 in rape season and R*=0. 879 in rice season). The a-
mount of nitrogen fertilizer had a quadratic curve relationship with the economic benefits of rape and rice
(R”=0.914 in rape season and R*=0. 898 in rice season). There was a linear relationship between the a-
mount of nitrogen fertilizer and the apparent loss of soil nitrogen(R*=0. 860 in rape season, K*=0. 925 in
rice season). The nitrogen application rates of 165. 35~183. 38 kg/hm’ in the rape season and 156. 45~
193. 82 kg/hm” in the rice season were the nitrogen input thresholds for crop yield. The nitrogen applica-
tion rates of 172.41~249. 30 kg/hm” in the rape season and 135. 17 ~246. 61 kg/hm” in the rice season
were the nitrogen input thresholds for net income of crops, while the nitrogen application rates of 83. 11~
218. 57 kg/hm” in the rape season and 155. 47~245. 32 kg/hm’ in the rice season were the nitrogen input
thresholds for nitrogen uptake by crops and the apparent nitrogen loss in soil. Taking into account of crop
yields, economic benefits and environmental factors, the input threshold of chemical nitrogen fertilizer for
rape season in the rice-rape rotation area in Chongging is 172. 41~183. 38 kg/hm”, and for rice season is
156. 45~193. 82 kg/hm”.

Key words: rice rape rotation; yield; nitrogen fertilizer threshold; Nitrogen utilization; Chongqing area
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BB AR 25, DIRER RIEY R = IR R T R 22 & R A B . ARJE R 7 A N
REMFFLE R IERE L, X b [ A B P AR AR R 25 10 3R AT T 00 2B Ak, A & LA L - SR
b W BRI ERARK A EA R 52% , EIUE T S EOR T XCAE R RAG . 35k R i S
AW RIS B I AR RS L S A e T R v AN R R R A 7 .t B 4R v A
T B R v aias. HOE . A, 5800 J7 55 D2 M52 ), S [m] b v 52 K RS 09 38 R e A B AN
Tii) 31 JE T8 S J5 3 2 it 20 R 180 kg /hom” 3 352 A4 7 2t AR S0 ME ) A8 R A AT T b 4 T 3 R it S
M 150 keg/hm™ ™, YLH 3R 3277 IX A 30 A9 RO GE ‘B R AE 180~270 kg/hm” Z ], B 2 45V 2 3L
T = A VI ML X K RS EUIE P B (B 210~ 245 kg/hm®. Jifi 72 TH252 A S T T b 30 b IX 3 7 7K R it 2 >
228.26~304. 34 kg/hm”. FREa A MWIR IR B §r A 7= 2 0F o WA 7= | A 25 R0 2 B b B B 7K R it AT A
221.5~261. 4 kg/hm"™™ . KRGMZER AR AKMEM BIESE T TR M, X ff TR BB k&5 -
HEYER | Ak R YRR R AR 1T A R O PR AN b HE AR A R R Y H R OE T AU B A
EWF 98 250 R T 3 VR YK RS s T 3% b T D& T /KR it 32 58 VR A4 S0 HE 480 A B0 E0A0F 9 18 oA DL 4R 3. AR S
£ T Pk 1R ) HE a] Bl AL DX 2H 3 A 58 A R S0I8 FH e X K R i SR e AEAE D ™ i . BB R . @3 s M A &R
S ) R e, LA SR EE DR Ml DX K R TR SR R VR RUIE A PR A B A B A PR 33 0T S IR TR AR B 2k 2 5 7 e
B A AT 452 e Jre DL R AR B Aol PR 58 2 4 LA S L

1 ME5R*®
1.1 KEXHER

FH ] 3a0 38 F 2018 4F 10 H & 2019 4F 8 H 76 P ik 1 DXk IR K B ME AT — 523 3 4#1:(29°16'N, 105°48'E)
AT, XK 282 m, AEFIRR 17. 6 °C, AP K & 801. 1 mm. fE +HERAN KRG+, £
BLIT 19. 3 g/kg, 2% 1. 70 g/kg, Bllfi# A 184. 35 mg/kg. AW 4. 74 mg/kg, AP 133 mg/kg, pH H
5.64, AR 0. 396 mg/kg. XK AN H I S H KR 0 3 S48 0L E 1
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AEA(A/A)
E1 REHEAHERMBAERNENIEZTN(2018—2019 £F)
1.2 ks
P KRR A AP S AL 534, AR F WL 126. 8 ds Bl S Aoy Sl 12, EFE AN 190 d. IRE
(N, 46.4%), {BEMRES(P,0;, 12%0), MRH (K, 0, 52.0%), W& B, 11%).
1.3 RWigit
I E 5 MR R D, 3KESL ., MILKAHES . 315 /MK, BN /NK N 20 m®.
VI 3 25 G0 B AR R A L A A R £ Bt EE S 6090, 20 %6 R0 20 %0, K AR ZE AR A FEAE | 43 BE AR AR AR e
HEEB R 50% . 35 %0 F1 15 %, 454~ /INDX B A . 0 A R 00 A 4 38 60t i AE 7 925 29 M 40K . ISR T 2018 4F
10 A 23 HEHK, &P R 3 kg/hm®, 2019 48 4 A 25 HUkdk., KRBT 2019 4E 5 H 29 HB#k, HE N
15 7355 /hm®, 455 2 Bk, BAARMITIE R 21 cm X 30 cm, 2019 4E 8 F 28 HWHk. MBIk & b3 K . AE ef
VEE OB RN KRR 5 L /N DX ) R Ui A SR O SR RS A B B T, BRI AT A1, 45 /0N DXCE: Al 1 [ 457 2806 it A [+
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F1 BLERERBAEER /(kg + hm *)

Qb3 N P, O, K,O B

MR NO 0 60 75 15
N75 75 60 75 15

N150 150 60 75 15

N225 225 60 75 15

N300 300 60 75 15

7K Fe 2 NO 0 60 75 —
N75 75 60 75 —

N150 150 60 75 —

N225 225 60 75 —

N300 300 60 75 —

1.4 MEMBENER*
4.1 EEHZBERERMNZ

Jit JIES A7 R 46 3 56 b AR 2 AR I pEAT FRAL MR B0 M. AR AN IR G B BN SREE BT, SR S T BURE 7 vk
FEAR B HH R4 15 A HIERE S IEATIR A, AF N SR Al AR A, XU o O, It - g 3 kR Ak 5 43
R, A HLTR FH EH A R A iR E s & AR F Mk H, SO, 5 1k 3 20 7 5 40 B A0 2 5 A3 308k R
JH 0.5 mol/L NaHCO, & #2818 Ht tb 82 5 ; #ACH R 1 mol/L NH, OAc & $& - J 06 FE v D
s pHHE MK L1 2.5 ¢ 1 R pH .

FEVE W RG R AT AR IS . R/NXCR A ST 5 S RAE, RAFEETRE 0~60 cm, & 20 cm i 1 MRAH
fif +HEZY 500 g R ARAE . AT S A AR, E FKE (PR ES T 2SN HRE. 1
i 0 A A e K o R YR, KCL 3R 4 32 050 5 1O 30 7 20 B A (e ) AutoAnalyzemﬂu%%ﬁ@i
- A A 1) i A R B A U KL
1.4.2 AHH = REZN T

JIL A 2% Ak PROR SR AR R MR BR 5 Bk, 7E 105 °C R AT 30 min, MMJFTE 75 CHET, FE R4 EI & R Ik
H,SO, - H,0, & ¥R E &%
1.4.3 # /7

B 2 AW BT RN X BEALERRE 10 B4R Fh, DR A 7= . PR, A/ X B AT
1.5 HEAX

AP B A XS R [26-28].

AEMHEBEREND):

N=W X wy
RIEAR A= 72 J1 (PFPy s PL Noppp R

Ny =Y/F

ANER = F I E (AE, PA Ny F27)
Nu=& —Y)/F
RMRMFHZFE(RES, LA Nge £IR)
Nz =(N, — N, /F X 100
ANE A BRI HI R (PEy, LA Npp 8D
N =& —Y,)/(N—N,)
L, WRhTYRR, oy AR, Y iR XAEWFR™ &, F Wi, Y, b AR5 X AR YRR
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FEEL, N, WitEXEEERERE, N, AREAXEEEAREE.

R R 2R T A B R TSR R A R R 1. AR T F A R A A B N AR AR IR . AN s
SN A RRA, HAZEENE AR, BRI 45 AL B R0 b i AR R AR5 A5 IBE I A &R .
ANH BRI E FRER RN AR.

TR A L 2R B E (Nun)

Ny =d X pb X C X 0.1
TR (XN )
> Nuw =N, + RNy — BNy
RBEUWB K8 (N,
N, =(F + BNy + 2 Nyn) — (N, +RN )

K, d WEREE(ecm); pb N HEEE(g/cm’); C R HIEPH LA & 7320 (mg/kg) 5 RNy KA
RAIX L HEFE A N BNy AAMER X EHHE L N .
1.6 %itH#h

K EXCEL 2016 H1 SPSS 19. 0 84X £ 18471 4b BRA- A7 . SR B IK 26 7 22431 (p<<0. 05) i LSD ik
AT Z H LK.

2 ZFRE5H5H)

HRAKENBHERIE~ERREF AENZIN

M 2 AT LA it 0 A 0 AR G 2 B T S 2 R R A R R B B (p <0, 05) . B0 e B 43 i oA
73.31% ~125. 75 % Fl 94. 86 % ~187.29% . H N300 AbBEI = RUR e fd:. 5 At AL BEAR b . N300 Ab B
ST REE ™ 1 335. 00 kg/hm®, SR F MBI A Z B R BN 77. 67 kg/hm®. WK FEE WA ™1 .
RNCA 2R 2 . RN 3R L) FH 23 B e 280 S 385 n 37 02 28 R % .t /B KRR O N300, N225,N150,N75. 5
AL B (N7 A EE . P AR BE (N300, N225, N150) i AUAE AR A= 72 H1 . BN A 27 ) 2 01 00 25 00 1)
R MR L4 B R 40. 70 % ~50. 65 % , 44.52% ~67.43%, 37.09% ~57. 13%. 37 A0 A B A FH % 4%
AN it A B 22 R 25 S TE G2 L (p<<0. 05).

2.1

R2 HMEAKEXNKEHEREFENMREMNAZNZ N
o - Fei/ ARMAE/  FICWE 1/ FNEARFI AR/ FOIE 2 0A 2/ ZUE AR R 2%/
(kg + hm™*) (kg * hm™?) (kg + kg™ (kg+ kg™ % (kg + kg™
i NO 1 061.67+90. 18c 41.47+£1. 34e - — — -
N75 1 840.00+126. 19b 80.81+1.39d 24.53+1.68a 10.3841.68a 52.46+1.85a 19.8143.34a
N150 2 041.67£63.71b 88.14+6.68c  13.61£0.42b 6.53+0. 42b 31.11+4.46b  21.21+2.42a
N225 2 315.00%30. 00a 105.8242.77b  10.29£0.13¢c  5.57%0.13bc  28.60+1.23be  19.49+0. 75a
N300 2 396.67+£191. 40a 119.1444.62a  7.994£0. 64d 4. 457+0. 64c 25.89+1.54c  17.24+2.72a
K NO 9 350.00£307.59d  124.37+14.98d - - - -
N75 10 778.57+363. 30¢ 155.6149.52c 145.71+4.84a 19.0544.84a 41.65+12.69a 45.73+11.63c
N150 11 897.14+454.83b  202.48+10.76b 79.3143.03b  16.9843.03a 52.07+7.18a 81.53+14.56b
N225 12 878.574+502. 09a  253.07418.20a 57.2442.23c 15.68%2.23ab 57.2048.09a 112.95£16.07a
N300 12 507.144301. 02ab  263.24+9.37a  41.69%1.00d  10.52+1.00b  46.29+3.12a 101.06=9. 64ab

TR 2 4% it R AL B ELAT 3 A PR R (p<<0. 05) , PR AR A AL FREL B T 15, 2890 ~37. 74 %,
Ho N225 ZbH g B e, B8R 3 528,57 kg/hm®. K FE 2 N A AR B BB b BN 25.12% ~
111.66%, DL N300 AbBRAG SR, #8138, 87 kg/hm®. 7K F 2= & N i A= 7= 1 A &L IE A€ 24 F) H 2R Bt Jite
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RN A A Sl S AL, BONTS B B P RE T 45.57%~71.39%, 10.87% ~44.78%.
JK e 2 SR 3 00 ) FH 23R 45 A4 il 20 Ak B 22 ) 25 53 JE G 12 7 L (p<<0. 05). /KR 2 U8 A BRI % 7% 1k 3
BH/NE KKK N N75,N150, N300, N225. AHXF T N75 Ab B, H At it %0 Ab #4000 A= 2R FH 22 5 i 2
K 78.29% ~146.99% , Hf N225 AbFEME MR K, 53 T 67. 22 kg/kg.

2.2 MERAKENBHRETEIDEINERSFTHEME

MR WOIR 5 HH)ZE 0~60 em - 38 I T A A7 50 0BT 70 B0 A WL IR 2. fa I 2 AT AL, i 2R S AR R T
FEPEZE 0~20 em - HEE A FAE A A Y BT E 5 Cp<<0. 05) , 1T HL 545 I it 220 5 385 im 17 384 im 1% #.
WK EHFZ 20~40 cm HHEd No, N75 F1 N150 &b P45 45 205 & 20 500 50 T HEZ 0~20 em, B 16 #F
JZ 20~40 cm A B Z 8] 25 5 LG T 2 . X AT RE R R R it AR RN A AR S BOHE R 20~40 em R HEEES
RT3 RO I LA 5 Bl S e A B P B TSR A JE 40~60 em £ it AL 3 0 B A U A Bl
PRAR B 19 7K SR AR BRR) 22 S T G i 27 3 S0 ISR ZERNZE 0~40 em il 25 & 5T i 73 BBl 4 J2 3 32 8
AH 5 ek /b o [R) 2 A A U A A3 B bt R N T R A R . WS BEE 40~60 em £ A0 B HERS S
AR BEAC T HEZ 20~40 em (N300 B4b) . H N225 4B AT N300 Ab 4wl 245 &R B 0 508 & 5
FH A A (p<<0. 05).

KWK G BEZ 0~60 cm 355 I b BT BT 3 40 8000 A WL 2. 5 NO AR BRAR MG, A B & e T
KFEERZ 0~60 em 84 A FUR A 25 205 & 43 5 (p<<0. 05) , H TG HL AU £ 43 £5 Bl 4 2 R B 18 Jon i ik
A BEZE 0~20 em +HETCHL AT R 43 HR R it S0 0 0w 3 n. K AE = HFZ 20 ~40 em 9 £ 3 N150,
N225, N300 kb F 4 25 2 F /0 800 & w5 T NO Fll N75 403, 40~60 em #9135 N300 &b F 4% 25 & 5 2 0 3k
o e LI 3 T A AR PR (p<<0. 05).

IMEFTBIFESR/ (mg-kg!) MEETEHESR/ (ngkg!)
10 20 30 5 10 15 20 25
0 L} L) L) o T T 1] Ll 1
g c —¥— NO
w 20 [ THTNO B 2T ——NT5
5 —¥—=N75 o N150
! I
% N150 % —h— N225
a5 k e N225 40 —@®— N300
—@— N300 . 1
o 60 L
(2) T WIRITHRS RS (b) HFRT SRS
KIBETBIRES R/ (mg-ket) KBETBESHE /(mg-kg)
10 20 30 5 10 15 20 25
0 L] L) L] 0 L] T T T 1
£ =
© 20 F * S
L N i
E —— N75 59
1
H 4 N150 ﬂ
—h— N225
—@— N300
60 L 60 L
() AKFERRT ISR (d) KIFHIRAT BES BT

B2 H3EFMAKBYIHRAT 0~60 cm TIEHEHHESRNBERSH
2.3 HEKABREEVTFEEERENXR
AT H R — o R Bk r RS EY = e i B Rz |3, fEP g
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MERER, FESERE R NEEEMH LGN y=06.533 ++1 157.8, 0<<xr=<183.38, R*=
0.913; AK&F: y=16.982 2+9 401. 67, 0<<x=<.193.82, R*=0.913). 7 & & &5 5 &% 5 i = &
FEARFFEE M3 y=2 355.82, x>183.38; /KA: y=12 692.86, +>193.82). M m i
2 355.82 kg/hm”, X i & &+~ 183. 38 kg/hm”, /K& & =N 12 692. 86 kg/hm” . X I jifii &
O 193. 82 kg/hm®. B IZ(E . W 3 RUK RS A RFRL = a0 0N G, AU R R R R R, AR kL X
7 1 BRI g BEAIR. B2, 323 TR X I A A it R dek B ORI T 9 S R K R AR A 7 SRR IR T AR R

. mitFE 5000 o BYHEE
3000 ap= 2z 53 [ = B S
A IIEEE A ZXfFFEE
2500 | A 12500 |
E 2000 £ 10000 £
Ej éﬂ 7500
£ Z i
- 1500 y i y=16982x+9401.67 0<x<193.82
W 1000 y=6533x+1157.8 0=x=183.38 . 5000 | y=12692.86 x>>193.82
y=2355.82 x>>183.38 R2=0.913
500 | R2=0.913 2500 f
0 1 1 L 1 0 L 1 1 1
75 150 225 300 75 150 225 300
MEEMRAE/(kg-hm?) KFBEM AR/ (kg-hmrd)
(@) HBABEMIE=ENRRZNE ) EREESKB=ENXRENE

B3 MAEBSHENABrENXEMNS
2.4 HMEABREEVEFURSEHEIEN KR
KRR RIS 28 5 R0 o A 18 /K R AT SRS R 5 0 B 2o 1 A 7 S AR B iR 1S A 5. AR X b T
BENIERMEIT4E N, P,Os. K,O. B #iA& 251k 5. 16, 5. 28, 8.00, 7.58 Jt/kg, 3% . KFEM 44
S BGE 3 AR 6. 00 TG/ kg 2.52 70/ kg THEE. R 4 W] R, SR K RS 1Y 28 UF A% 45 Bl i A == 2 2
P e 1 5 v B B, ISE R AR 2 B A S 249. 30 kg/hm?, MR R AT AR N 11 907. 60 JC/hm”;
IKFE I I AR L BE it A i N 246. 61 kg/hm®, DLEFAR R A PR35 29 706. 62 76/hm”.

15000 r 35000
% 12500 } o L 30000 |
i 10000 o 2500 &
= 2500 = 20000 F
18 B 15000 | »=-0.1196x°+58989x +22433
b _ b s . % i
¥ 5000 »=-0.1007 x*+ 5021 x+ 5 648.8 % 10000 F R#=0.898

R:=0914 L
R 2500 F ' 5000 F
0 1 1 1 'l 0 L L L L
75 150 225 300 75 150 225 300
HEFMRE/ (kg-hm?) KIEEMAE /(kg-hm2)
() HREFNEERABNXENE (b) KEBEFHBESHAENRRIE

H4 BEMAELIFURSEARAXEMNE

2.5 HMEABREEFYRAE. TEREZRARKENERENXR

A EAEY WA R, REEWHRLEXLRNE S, MEFAEAED AT EREENFES
X FR. YA 2<<218. 57 kg/hm® I, 1 =2 W (& Bl il A B3 i $2 w5, LA mBh BN y=
0.297x+47.564, R*=0.895; M4Jfi & i +>218. 57 kg/hm” I, 3 W & & Bl 25 e 20 & 8 i A% 35
fHE, HEBEFEN y=112.48. MEEHMA BTN A ZEMM A B ELRE LR, HEH RN v=
0.402 2 x—33.427, R*=0.860. K EWRAESHAELERLEMTFEMXR. AR o<
245. 32 kg/hm” B, /KRl A AR A 2R MR, HEHPIA T EY y=0.59 x+119. 032,
R*=0.879; Mjifi & & +>>245. 32 kg/hm’ Bf , 7K % W %0 5 bl 25 it 20 £ 38 Jon o O 5 18 5, = [l 3 Oy 2
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Hy=263.77. KBEFHEARMARRMB L EZLEXRR, HBIHFER y=0.707 9 x—110. 06,
R*=0.925. MM ZEMKFEEAFRIEE A58 83. 11 kg/hm’® F1 155. 47 kg/hm?* B, HE %
WA ok 05 249 S R K ARG b 2= R A /N Tz, AR ERB AR N A KRB ER
JE# A& 83.11~218.57 kg/hm*, KE R ¥ AN A& A 155. 47~245. 32 kg/hm* B, HE b
TRREYR A G MDA RZRWB A0, BBl e THEDHARK, VERAZRAK D, aTERF
CRRDE N € B SR R kN K

200 n {EYRERE 350 - n EYRRE
S s s 3=0.59 x+119.032 x24532 A EERIMALS
120207 x+47.564 x<21857 & FRFMRKE ~ y=263.77 X3>245.32 B
g 150 | y=11248 i x>218.57 % 250 R?=0.879
£ R2=0.895 n £
& | )
2 100 | ™ < 150
ﬂ *ﬂ $=0.707 9 x-110.06
50 50 2
o 1 y=04022 x-33.427 & .
B R?=0.860 =
{0% 0 1 1 1 1 'I'% -50 300
/‘5 150 225 300
-50 = IMFEEM AR/ (kg-hm-?) -150 = KFEEMRE/ (kg hmr?)
(@) HRF ®) KiEE
BEs5 RUMKESHIAEZEAXEZLE
A A
3 itig

VW v 72 55 A P B8 i A b R A L ALt R e A B R A DL R R AT
TE 18 AN [ 114 T 250550 007 bR BSCAUL A 8 55 I (80 R 7™ o B0 IRF o 2 7 2 7 I B eR B 00 400G AR ORI I X
17 AE B AR A A L A R R N & R BN 1R B e R i R R AT LA . AR
B Y95 00 R R i R B XA, A AL IR T O AR R RIE R e AR R, E K M
KKK AER G PR = B BN 2 238.03~2 355.82 kg/hm®, Xf I b 2% & E % A & N
165.35~183. 38 kg/hm’; KA ™ & B {H K 12 058.50~12 692. 86 kg/hm*, X i fb 2= A NE & A &t
b 156. 45~193. 82 kg/hm”. A SCHI FH — 70 K RO 28 0% 34 4 Fite 280 i AT 46 #E R i 3 BR AR P
WSS T, 98 s B LW EE K 11 312. 18 ~ 11 907. 60 JC/hm®, X [ ji & & K 172. 41 ~
249. 30 kg/hm”; /KIEZEZ P B{E N 28 221. 34~29 706. 62 JG/hm”, %F WG & & 4 135. 17~246. 61 kg/hm”.
F TR B 22 B A% 4 e R AR 1B SRR 2 S BCRUIE R 2, HE 1T 3O B 5 4y, i DA B A 48 O it 280 3k 3 o 1T
VR U B A BB 3 5 8 2 45 B 9 ik A ).

AR A A 7= AR 7 0 B AR H R — RGBSR R T A IS 2 AR EUIE R R, R R
IR B IR A R KRR R R T Y BB ) BB AR R IR R e R R it R I 3 6 A
BoR, TEAF A KT, AR N 150~180 kg/hm? I, K HAEY C & 0] DLk B 8w i &, 3 ik
B TR BN T BG R FIAE E CE  EE , RBRATTEGIN T AR E AU A, (H AR AR T BUEUE R
TRMAZFR RIS &K —RH 8. RIERSIN N, Tk E A H oY 2 580 R AR 30%~35%,
X ERRT 30%. RIS . HR ARG, RE EEREEY R AR RN 27.5% .,
R E R 10% ~20%. AHF5EIN R, BB 30 4E)J5 e PR E 12% ~ 15 BAR K, 11
5% PR AR JE R AR 50 AE 2 B R 22 06 12 4 S A0 U R SRR AT S B AR SR R FRATT N %
M- AU R URE )t R, SRR AR B RN RE AU IR P, DT A B AR W i AR B A A e B
. AOFRERY, ERWATHAE SN ~100HARURKBIEREL, 49 20% ~25 % MWA R LA M
BIRE ML, FAKFESUTHI AN SRS T R m b, 2RI R R8T Lt
SRR B, L, AR SORE R R PR AN RUBKE, RS %IE A ERWHLE
FIUR AR W o, 459 35 PR M DX R vl 58 A b il SR R AU SR BE B8 83.11~218. 57 kg/hm’, HHER K E
WA K 2 0~54. 48 kg/hm”; KFE R A ME IR E B A(EH 155. 47~245. 32 kg/hm®, T+ HEA Z R K &
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H 0~63.60 kg/hm’. X4EFF T HIRML A MY 75 2 a T My, H3EACERE A= m S DL g dr, R4
FEAF LA TT R L K . AR SO sE WAL 2 ROIE B0 BB T AR Ay DX ek EORE it FH B 2 B E . 5 )Tl il ik — 45 ik
I8 0 DLI6 E A B 1.

4 it

Jiti B AE 0~225 kg/hm” i [ N i 0 35 48 3 3 PR b XOK R SR e MR E D = e AR R LR . TS
RO 7= 71 (PFP) . AR A FI I (AEY) . BRI F R (REY) &K A8 2 PFP, Ml AE, ¥ bl &R
WS T B, KFEZE RE 2SS G T B 5

TE PR R FAE R g, ZUE &S5 S8 HUK RS ™= & G343 R =0. 913, KAGZ R*=0.913) L)
K AEW W R GH3EZE R =0. 895, KRG R*=0. 87D RRMEMT-6 X5, SlSERKRELERM 5 Ol
FR*=0.914, KFEFE R =0. 89 R T IRML KRR, 5 HIEARRUHL & Q=T R*=0. 860, KigZE
R*=0.925) ¥ &R,

GAFZERMBERGS T HR &, L0 U LA R R, 3R X R0 E X g B /e
BB EN K 172. 41~183. 38 kg/hm’, HFr/ K 2 284. 15~2 355. 82 kg/hm’, 1+ HER Z £ MR %
M 35.92~40. 33 kg/hm*, fRYrzs M 11 312. 18~11 469. 95 Jt/hm”; K # Z b= A% A B E N
156.45~193. 82 kg/hm’, HAR/™EH 12 058.50~12 692. 86 kg/hm’, T IR EZE MBI L FE N 0.69~
27.15 kg/hm’, {REW 25 R 28 734. 43~29 373. 33 JG/hm”.
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