FEE F 5 ARLAR 2022, 28(9): 15821593 doi: 10.11674/zwyf.2021661
Journal of Plant Nutrition and Fertilizers http://www.plantnutrifert.org

HBK PS5 &/NEF BN EA BB S BIXR

EH I, BREAR, MWW, 2k, £E3Z, L &, KRG, BESU, HEL
(IR 2 AT 4 ey TR AR BT S L, MG IR 471023 )

WE: [ R ] OHERK TR/ NE S BE s | i B WOSOR I R sE e B S I R S R R,
IR AR /N RS R P I I A AU & 2 SOt i, AR/ NE A IR B R ks . (PR ] T
2018—2021 FAE R BHE KAFAR AT T 144k 3 4/ H R, 88 P,0, 0. 90, 180 1270 kg/hm® 4 /M
IR, GRAEA Poy Py Py Pop A0FR, WFSE T HEREAK VAT /NE AP BERUBER . T AR 5500 . =ik, W
WM T LA BCREIFEN, IR0 TIBKE . HEAME S RS- w2 R R, [HER ] () MEi
WA, A/ INAZ B T AR R K AT BEE . AR BEACR T4 T AR R i A B R4 2 P> P> Pog>P,, T KL
. TR RPRL A BO AR b S SR IS FRARA AR P ADFRI A/ N PP i ik 9.8-10.2 thm?, . Py, 4b
FEES 17.3%~18.2% (P<0.05), 5 Py, AbHAAILE H 4.2%~11.5%, HERARE,; Q) MEGHKERIES, &
INFZZE | B R R RO A B AL B E] 2 5L P, >P > Po>Pys FPRIRE B B B IR BT A R
Py KRR B, H 57.0~61.1 g/m’; 5 Py, fHIL, Py, AbFREFE (P<0.05) $25& THPRIME R B, 2
R EE R 27.7%~39.0%; 4&/NZ72 Wi A 7 1 R A 24 R S e 5 B A a7 i 3 3 2 A g 3, 5 Py, £H
Fo, Pison Paq KT A /INZZ B AW A 7= 1 A 22 R FZCR A3 BIFEAR T 40.0%~41.1% F135.3%~36.1% .
62.1%~64.7% F1 58.6%~62.8%, HIJETNEEKT (P<0.05); (3) THEA R & & Sk S, /N
A2 7 i S Tt KT A RO B B DGR W — e R RIS . 4R P,O5 194.2~197.4 kg/hm?” B fef 14
WS 25.5~25.8 mg/kg, FERERLE N 9752~10349 kg/hm’, [ G54 | 38 T AR R ] BRI AN A
BT BEBCR BUREE, $EmZE . WL FST RARR 0 T BN R A B R PRI R, A /INEZ A T R
. MR, TREAEE, ERRKIE, RN ERFEFEREIE PO, =8 194.2~197.4 kg/hm®, +HEF L
W ar ol 25.5~25.8 mg/kg,

XHRIR: K/NFE S RO AROYEE; APRLERERL; AN EEER; HOAAE; BRI HR

Relationship of phosphorus application rate, winter wheat yield and
soil available phosphorus content
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Abstract: [ Objectives ] We studied the influence of phosphorus (P) application level on tiller-earing, yield, and
the absorption and utilization of P in winter wheat. [ Methods ] From 2018 to 2021, a field experiment was
conducted in Luoyang, Henan Province. Four P,O; levels (0, 90, 180 and 270 kg/hm®) were setup, recorded as
Py, Py, Pis and P,;, treatments, respectively. The dry matter accumulation, P content in different organs at the main
growing stages of wheat, the yield and yield components were recorded. After harvest, 0-20 c¢m soil samples
were collected for the determination of available P. [ Results ] Among the P treatments, the maximum and
effective tiller number, and the dry matter accumulation of winter wheat were in order of P,,;>P,;,>P,>P,, while
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the grain number per spike, the dry matter allocation rate in grains and yield increased first and then decreased. P,
recorded the highest yield (9.8—-10.2 t/hm?), which was 17.3%—18.2% higher (P<0.05) than P,,, but similar with
P,;. The P concentration of stems, leaves, glume shells, spike shafts and grains of winter wheat were in order of
P,,c>P 5>Po>P,, while the grain P accumulation reached pick under Py, (57.0-61.1 g/m?). Compared with Py, P,
significantly (P<0.05) increased grain P accumulation by 27.7%-39.0%. The partial productivity of P and the
agronomic utilization efficiency of P in winter wheat showed a decrease trend with the increase of P application
levels. Compared with P, the P partial productivity and P agronomic utilization efficiency of winter wheat at the
P,s, and P,,, levels decreased by 40.0% to 41.1%, 35.3% to 36.1% and 62.1% to 64.7%, 58.6% to 62.8%,
respectively. P application levels had linear relationship with soil available P content, but the relationship of
wheat yield with P application levels and soil available P content could be fitted with quadratic equations.
[ Conclusions ] Suitable application rate of phosphorus can significantly increase the number of effective tillers
and panicles of winter wheat, increase the accumulation of dry matter and phosphorus in stems, leaves, glumes
and rachis and their transfer to grains, and increase the number of spikes per unit area, grains per spike, 1000-grain
weight and yield of winter wheat. For the highest winter wheat yield in the test area, the P,O; application rate was
194.2-197.4 kg/hm’, and the soil available P was 25.5-25.8 mg/kg.
Key words: winter wheat; phosphorus application rate; effective tiller number; grain phosphorus content; stem
and leaf phosphorus content; soil available phosphorus; phosphorus utilization efficiency
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£ 1 FEGHAT TENEHEHRRER
Table 1 Tillering number and effective tiller percentage of winter wheat under different P application rates
D b3 FR AT B (x107hm?) AHTBERL (<10%hm?) SIBERAEER (%)
Year Treatment Maximum tiller Effective tiller Effective tiller ratio
2018—2019 P, 477.8d 285.2d 59.8a
Py, 1461.1 ¢ 5093 ¢ 349c¢
P 17759b 709.3 b 399b
P, 1898.2 a 7593 a 40.0b
2019—2020 P, 436.7d 306.7d 703 a
Py, 15778 ¢ 6133 ¢ 389¢
| 1779.2 b 764.4b 43.0b
Py 1984.4 a 837.8a 422b
2020—2021 P, 449.2d 316.3d 704 a
Py, 1619.6 ¢ 673.8 ¢ 41.6d
P 1739.5b 786.3 b 4520
Py 1866.1 a 8024 a 43.0c

T FSEEE A AR FNG - BE20R Rl — 4R R A A BRI 7E0.05 K - 22 53 . %5

Note: Values followed by different lowercase letters in a column indicate significant difference among treatments in the same year at the 0.05 level.
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Fig. 1 Dry matter accumulation of winter wheat at different growing stages under different P application rates

TE: IS, AS—IA 4L, FS—ES M, MS—Uall . #E ERR)/ING FREROR [ — 4RO A JRIRITE 0.05 K257 3%
Note: JS—Jointing stage; AS—Anthesis stage; FS—Filling stage; MS—Maturity stage. Different lowercase letters above the bars indicate significant

difference among treatments in the same year at the 0.05 level.
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Table 2 Dry matter distribution in winter wheat under different P application rates

3HtiE Allocation amount (g/m?)

J3Hic LR Allocation rate (%)

A Bk

Year P level - it e L akhh HPRL £ - FSE SR AL
Stem Leaf Glume and rachis Grain Stem Leaf Glume and rachis Grain

2018—2019 P, 227.7d 742d 112.0d 287.7 ¢ 37.6 be 123 b 184 a 41.1b
Py, 710.0 ¢ 2514c¢ 2539c¢ 927.5b 38.7 ab 13.7a 139¢ 433 a

| 899.5b 33740 3352b 1248.4 a 374c¢ 14.0a 139¢ 443 a

| 1017.6 a 369.0 a 4184 a 1205.0 a 39.0a 14.1a 16.1b 40.0b

2019—2020 P, 283.1d 85.7d 139.9d 307.8 ¢ 346a 10.6b 17.1a 37.8b
Py, 819.2¢ 351.8¢ 314.1¢ 10243 b 3270 14.0a 12.5b 408 a

Py 916.6 b 429.1b 373.0b 1265.1a 30.7¢ 144 a 12.5b 427 a

Py 997.7 a 4735 a 421.5a 1184.5a 3240 154 a 13.7b 385D

2020—2021 P, 215.7d 68.5d 92.7d 283.5d 326a 10.5a 14.1a 43.0 ab
Py, 7182 ¢ 2445¢ 34790 920.4 ¢ 33.7a 115a 12.2 be 432a

| 882.4b 3059b 3102 ¢ 12413 a 322a 112a 113¢ 453 a

| 9334a 364.6a 394.0a 1164.5b 327a 128 a 13.8 ab 40.8 b

T SR E AR NG 5B 2RR R — 4R R A A BRI 7E0.05 K 122 5 .25

Note: Values followed by different lowercase letters in a column indicate significant difference among treatments in the same year at the 0.05 level.
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Table 3 Effects of P level on pre-anthesis dry matter transfer in winter wheat

FUREERE (g/n) FUREERSH (%) FURTHRA (%)
/AN K Dry matter transfer Dry matter transfer ratio Contribution rate to grain
Year P level 3 n B3 I 2% I
Stem Leaf Stem Leaf Stem Leaf
2018—2019 P, 96.1d 69.3d 29.6a 484 a 335a 24.1a
Py, 264.2 a 1322a 27.1b 354b 29.3b 14.7b
Py 2139b 111.5b 194c¢ 253 ¢ 195¢ 102 ¢
Py 121.7 ¢ 1044 ¢ 10.7d 22.1d 11.8d 10.1¢
2019—2020 P, 106.0d 82.5¢ 28.1a 47.0a 340a 264 a
Py, 251.5a 139.7 a 243D 29.4b 26.1b 145b
Piso 222.7b 124.8 ab 199¢ 22.7¢ 19.5¢ 11.0c
Pu 1729 ¢ 115.6b 14.7d 19.8 ¢ 15.6d 104 ¢
2020—2021 P, 131.1¢c 79.0 ¢ 26.8 a 49.1a 28.0a 27.6a
Py, 2134a 137.0 a 25.1a 385D 243 a 15.6b
Py 186.6 ab 128.6 ab 18.7b 335D 16.6 b 11.5b
Py 167.7 be 113.8b 159¢ 23.1c¢ 155b 10.5b

T VB IS A RN TR R — A A AL BRI FE0.05 K - 22 57 .3

Note: Values followed by different lowercase letters in a column indicate significant difference among treatments in the same year at the 0.05 level.

#4 TEEWKTETHENEFBRTEMR

Table 4 Yield and yield component of winter wheat under different P application rates

A Bk FICEC (x10¥/hm?) TR THE (2) P4 (thm?)
Year P level Spike number Grain number per spike 1000-grain weight Yield
2018—2019 P, 232.8d 31.0b 472 ¢ 26¢
Py, 580.6 ¢ 379a 52.0a 870
Py 6703 b 414a 512a 102 a
Py 698.3 a 38.1a 49.1b 9.1b
2019—2020 P, 3133 ¢ 30.1¢ 424 ¢ 32¢
Py, 637.8b 33.7b 499 a 85b
Py 8222a 36.4a 49.1 ab 10.1a
Py 868.9 a 34.3 ab 47.1b 9.6a
2020—2021 P, 3163 ¢ 269 ¢ 417 ¢ 26¢
Py, 498.8 b 3420 47.6b 83b
P 7212 a 38.8a 489 a 98a
Py 782.5a 36.1 ab 473D 9.3 ab

T FSEHRE AR FNG B2 Rl — 4R R A A BRI 7E0.05 K - 22 5 .25

Note: Values followed by different lowercase letters in a column indicate significant difference among treatments in the same year at the 0.05 level.
BT 165.2%~234.6%. 215.6%~292.3%. 200.0%~ 2.6 FEBIKFXHZNXFERERARERED
257.7%. 5 Py HILL Py, 7= ARG 17.3%~18.2%,  BHEAIRIN

5 Py ML Py 7B 4.2%~11.5%. L35t K M s aTAA H, BEE KRR, 3 ME
HA B =FEFRK AT, Py K RN R KFG AW /NAZE | R 2 S B i i s
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x5 FERBKFTZNEFHERSRAHZ[ESHE (mg/g)

Table 5 P concentration in organs of winter wheat at anthesis and maturity stages under different P application rates

163 Anthesis stage JEAY Maturity stage

Ay PR
Year P level e it e B e i e B HERL
Stem Leaf Glume and rachis Stem Leaf Glume and rachis Grain
2018—2019 P, 1.01d 1.75¢ 298¢ 091c¢ 0.98 ¢ 1.06 b 3.88b
Py, 1.54¢ 2.32b 3.69b 0.97b 1.52b 143 a 457a
P 1.79b 2.84a 3.89 ab 1.07 a 2.03a 1.45a 4.64a
Py 1.86a 299a 392a 1.08 a 1.97a 1.47 a 4.66 a
2019—2020 P, 0.80 ¢ 1.07 ¢ 2.67b 0.92b 0.39d 1.13¢ 340c¢c
Py, 1.48b 2.28b 371a 0.94b 1.38¢ 1.33b 427b
| 1.70 a 2.89a 372a 1.13a 1.78 b 1.46 a 447 a
Py 1.76 a 294 a 370 a 1.15a 1.93a 142 a 455a
2020—2021 P, 0.92d 143 ¢ 2.86¢ 0.87¢ 0.78 ¢ 1.04 ¢ 331¢c
Py, 1.50¢ 2.14b 3.60 b 0.94b 1.23b 1.30b 422b
P 1.73b 285a 376 a 1.08 a 1.73 a 14l a 443 a
P, 1.81a 291a 3.82a 1.08 a 1.77 a 143 a 450a

T SR E AR NG 5B 2RR R — 4R R A A BRI 7E0.05 K 122 5 .25

Note: Values followed by different lowercase letters in a column indicate significant difference among treatmentsin the same year at the 0.05 level.

B 5Py R Py, AL, Py ACBR N /N ZE B 1
APBEINT 77.2%~112.5% Fl 14.9%~16.2%, M1
B R N T 62.3%~170.1% Fi1 22.4%~33.2%,
Bk #) B K (P<0.05), 5 P, M, 2019—
2020 4F Py, AOHRZE M BE S IS INA 2, 2018—
2019, 2020—2021 4EH6iN B 2%, Wi A& & 3 4
AR RIS A W2 050 SRR & i P, P, b
PRI IA B 2 7K (P<0.05), M5 Py Puy, AbFH
[ AH b 2019—2020 40 i & 25 5 o Bl i K7 1)
e, BUAMHA/NAZZE | BT SRR R 1Y
WO R R S I, P, ALBR R A NI 2B
TR P, Py, A3 AN T 17.6%~24.1% F1 11.0%~
20.2%, MBEE RGN T 107.1%~356.4%
29.0%~40.7%, 50 M Bk wk & o s om T
29.2%~36.8% Fll 8.5%~9.8%, FFRifk & Bl
T 19.6%~33.8% H1 4.7%~5.0%, ZHELF]EEK
- (P<0.05), 1M Py AbFR A ZEFIFFRIBE &5 Py M
WA 25, mIAT1E, 7t P,O; 0~ 180 kg/hm?
TR, SO T DL R A
Jiti PO, 81 180 kg/hm? ANREAKLE g 35 W INAE AR A5 7%
BB,
2.7 MERKENZNEEKBEIREENE M

HE 2 AT RVE, 3 M ERKZ 4 MK T4

/N7 HE PRl AR B R A A DT A A B R 0
s, Pk R A/ NERRBE R R E AT
WA MR IR 2, B AF] 15.0~15.2
kg/hm?; Py, Py, Poo ARFR A/ NE AR AR L 25 il
A B AR I, AU 43 )R # 56.8~59.8.
78.7~79.3. 78.8~80.7 kg/hm®, P,~P,q, ZLFH T 2%/
Z MR R R RO A, 5 P, L, Py &b
PR A&/ N MR R BN T 30.5%~67.9%,
IKF) B K (P<0.05), 5 P L, P,y Ab PR
WS ARE . B PO, 0~180 kg/hm? i [l N
Bl ot e T A S S A N A R B,
b it FH B AEAS e 0 8 s MR X B R AL R
2.8 MK ENLENEEFERRRES I
220

R 6 il A, MBI NESBENBERER
o A K 4R o R R R I ke A, Hop
25 R e B Rl ) W R B 0 Bk B 8 3 KR
(P<0.05); (@A B (G NFE Po~P g, 155 35
K, Rk A B R R SRS R AR, 1
P A FN R, ML Poy, Py FERITEFL 2545 5
27.7%~39.0%. BEE AR, ZEMEi ik
T 5 2 0 TC LL R 2 SR R ARG G I a5, Py, 1
Py, MIBER S3HC LR B, A2 40 IE LE 3 2 5
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Fig. 2 Phosphorus accumulation in winter wheat under different P application rates

TE: IS AS—4E1; FS—IENM: MS—dUll. A EAR/ING TR W) — 4R AL B R] 22 535 5% REKT-.
Note: JS—Jointing stage; AS—Anthesis stage; FS—Filling stage; MS—M aturity stage. Different lowercase letters above the bars indicate significant

1 55 P accumulation (kg/hm?)

=
(el

AS FS MS MS
LE EH I Growth stage

difference among treatments in the same year (P<0.05).

*6 TRIEHKFTENEERERERESHE

Table 6 The accumulation and distribution of phosphorus in the organs of winter wheat under different P application rates

i ZFUE B P accumulation (g/m?) 243 HC R P distribution rate (%)
Ay Ttk
Vear Pl 2 i SKHEA KRR % i e
Stem Leaf Glume and rachis Grain Stem Leaf Glume and rachis Grain
2018—2019 P, 2.26d 0.78 d 1.43d 12.1¢ 13.7a 47c¢ 87a 73.0a
Py, 7.00 ¢ 415¢ 3.75¢ 43.6b 12.0b 7.1b 6.4c 74.5a
| 9.65b 7.22b 5.09b 6l.1a 11.5b 87a 6.1c 73.6a
P.y 11.52a 7.77 a 6.30 a 574a 139a 94a 7.6b 69.2b
2019—2020 P, 2.54d 0.42d 1.79d 12.3d 155a 2.6d 109a 74.7 a
Py, 7.46 ¢ 529 ¢ 430c¢ 452 ¢ 120¢ 8.5¢ 6.9c 72.6a
| 10.79 b 7.87b 549b 585a 13.1 be 9.5b 6.6 ¢ 70.8 ab
Py 12.03 a 925a 6.20 a 5440 14.7 ab 11.3a 7.6b 66.4b
2020—2021 P, 2.28d 0.71¢ 1.39d 10.6d 152a 49c 93a 70.8 be
Py, 7.04 ¢ 4.12b 3.67¢ 425¢ 12.3 be 72b 6.4c 74.1a
| 9.42b 7.13a 5.10b 57.0a 12.0¢ 9.1a 6.5¢ 72.5 ab
| 11.11a 742 a 6.20 a 545b 14.0 ab 94a 7.8b 68.8 ¢

e APV IE AR/ NG TR ] — AR R R R AL BRI TE0.05 /K- 22 57 3

Note: Values followed by different lowercase letters in a column indicate significant difference among treatments in the same year at the 0.05 level.

HATR R, PRI 2 4 e b A e 1 N IS FREAIR P Fl1 Py N WERE A AE P2 J1 43 IR T 40.0%~41.1%
RS, P, BPBER A LR A BN EAR, 3 MERKE M 62.1%~64.7%, A0 AR =RF 550 BEART

£ AL BAERL L HR R 66.4%~T74.7% 35.3%~36.1% F1 58.6%~62.8%. HILA[1E, &=
2.9 MK/ NEBARF AEAE D 7K -2 FRARR A& /N 22 ST A 1 ) FE 38R

M35 7 WTRIE L, 3 MK BB R KT o 210 Tk ESHIEENHMESERNETEN
B ANEBIR L R AR R Ry KRR
¥, Bk B E K (P<0.05), 5Py, tHLE TE— E G BEYE B N, B B AR 58 e 4R E N 2
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Table 7 Phosphate fertilizer use efficiency of winter wheat
under different P application rates

=y ARERCE .
o . Bl 5
Ay iR K Partial Agronomy
o . P harvest
Year Plevel  productivity efficiency .
index
(kg/ke) (kg/ke)
2018—2019 P, 0.74 b
Py, 215.6a 146.7 a 0.75a
Piso 129.0 b 949b 0.73b
Py 76.1¢ 54.6¢c 0.70 ¢
2019—2020 P, 0.72a
Py, 217.0a 1364 a 0.73 a
Py 1279b 87.1b 0.71b
Py 822¢ 56.4 ¢ 0.66 ¢
2020—2021 P, 0.75a
Py, 214.0a 1423 a 0.75a
Py 128.5b 919b 0.73b
P, 80.0 ¢ 558 ¢ 0.71 ¢

T [FFVEHE G AR NG FRERR [ — 403 A R AL BRI 7E0.05 7K
Note: Values followed by different lowercase letters in a column
indicate significant difference among treatments in the same year at the
0.05 level.

PR (K3), 3 MERKFEL/NE R (v) 5
BEAKOF () ZIP R Rt R RS v =
~0.198x> + 76.887x + 2885.2, Al {S{EHEmE R 194.2
kg/hm? B FRAG I 5 7= A 10349.4 kg/hm?( 3847 0%
FrRN 25.5 mg/kg), HiEE>194.2 kg/hmeH =
ik, HIEAREEE S () S (0 ZH2LMHEE
FSE: y=0.0886x +8.3405, $& myitai /K T-REMEHE fin

0—20 cm HHEA B & & (K 3). &/hErR (S
0—20 cm +XEE & & (x) R RBAFE—IT IK
Ik y=-19.253x2+995.97x — 3128.5, TIEA MW
N 25.8 mg/kg B S E , N 9752.0 kg/hm?,
W B4 ™ B e e 1) A A B AR A R
S KT T RIS, e e B R R
W 2 B BT R O SE B B 197.4 kg/hm?, 5 iR frdS
FEaE e I R 194.2 kg/hm® R E 25, itk
A A4 /NFE A K i e A - 3 R K O B i i
o R it K SP3BT N 194.2~197.4 kg/hm?,
3 e
3.1 FERKERNZNESEERIE. FENF

G BER G XN 77 G E Y, Sy BE
RS/ N A EE A AR YRR, WO R K R
MR ER, XN i R i R A
FHEN, BFGEREA, SEREHEIE AT LR SE N (5 BE
B T T U OB AR IR ZE b, B4R =
77, I AN S BE AR 5 7 S T AR DG,
fEA S, FEE MK &, &/NERKRS
BERONIAE 00 BERO A9 2 B 35 38 T, 5 AP oE 45
R—F, AR BERER 5/ B R HHTA
H5EA AR, Py, KT 2&/NE R T Py, [H Py,
IV 43 BE AR SIS T P, /KOF, HE P T e 2
P, S5 HHE A SO0 1 N R R AN AR R
ZI4YEE, LR PR A AE L, DT 43 BE AR R
B, k.

INZE PR BRI TAEHTE IR A B VAR AL
) FFRL () i s FAE S5 6B AL R B . /N &
P T EE R BA B 1 TR R, & /N TR

12000 35 12000
10000 30 10000 |
o S P
=<
2 8000 Ele £ so00 |
B3 E = &b
< o= 20 =
= 6000 g5 = 6000
2 3z s 2
1w 4000 B3 |, g 4000
LR B )=—0.198x+76.887x H =0.0886x-+8.3405 L @)—19.253x*+995.97x
2000 ¥ +2885.2 5 2000 r -3128.5
R=0.9754 R*=0.9845
0 1 1 J 0 1 1 J O 1 1 1 ]
0 100 200 300 0 100 200 300 0 10 20 30 40
T IEAT B (mg/kg)

it KT P level (kg/hm?)

it i 7K F P level (kg/hm?)

Soil available P

3 MK EESHELRAYHMEERNETENXAR

Fig. 3 Relationship among phosphorus application level, topsoil available phosphorus concentration and wheat yield
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S5 Wi A TR 1 i R I Ry s A e AR
Wbt RN, i K-EAE/N T P,O; 180 kg/hm? B,
/N FE ) o FR B B it AR S A 3 i Y 34
i, IR TN AL T R IR RL R s, R
BTN EF=R, (B P,O, 270 kg/hm? B}, BAR/NFE
T A B FE G I, AR REAR T AR R i 43
Htil, BN R R,

RGN R ER DATCTRFAVE &GN ¥ Ay @51 i By A
TRFRIEAT 77 B WE5E R, Bl it il ot
(R 3G TN 4 /N2 PR TR BRSSO 5ORT TR
SIS FEAR A A0 220 ARG 45 R o B
SNy QDR = VAN L R VAT AT & ST 8L 151
hn, 1B P,O, 270 kg/hm? i, 1 TRk B0R T-kE B
ARG, H= B K T P,O, 180 kg/hm? 4bBH, X
Bl TAEME PO, 270 kg/hm? B, R SERTIA > 6E, &
BUG MR AR K, Tis/EEOYE 2, SRR
TR FRAIC .

3.2 FERKEITZNEBRIRIEF A

A Uit FH B I T DU 54 /) 22 5% ol 2R 1 W i )
W, AAT/RNEZERKEE, ey E L
o iR N AR SR A K, AR
TR R R e Tl i 5t A %) B4 T 34 e
AR 5T 45 S Wt IR T DA A N 25 L it
ot SRR RURFRL A B S i, X S ARG 45 R A
A —F, BARE i 255 PO, 180 kg/hm? B
A A A Pt £ 1 o 7 8 3 14

INEBER B RS MBKEAE, MR E
B, 3 T R e e T DA S R R /N A R A
RUFERL AR S R0, AIRIR SRR, il P,O,
180 kg/hm? i, &&/NFEAEARBEAR 6 I 25 1 TNt
Fljiti P,Os 90 kg/hm? 1), SHT AW EE R —2, Hid
AU e T IR i A N R, iE
SRRAR/NZ o, UM R BRI,
WMABFSE i PO, 270 kg/hm? I, & /N A BRI AR
S T P,O, 180 kg/hm?, {HA /N PR~ HHK T
Jiti P,O, 180 kg/hm?, AAHFIARN], i il 520 1
KNI B A A B A AT, 7R LA
W, RPRIBE A B B R R 66.4%~
74.7%, Jifi P,O, 180 kg/hm’if /N ki fl B A
TR /NAZ RGN, X SRR A AR R A
WFFE LRI, BEIE B REREIE , (R IE s 57
WIAFRLEGIE , $E A/ NERER R HRCE

NEARR B4 A A 7 0 L AR 2 R AR A O Tz S
JAE 5 /N P B X R EESH, AR, B

FHi#k (P,O.) 7 M 90 kg/hm> B i & 270 kg/hm?, 4
JINZE Tl A A 7 1 RN A A R TS0 B W 3 AR (P<
0.05), X152 1E 5L A5 OIE 5 g 52 /N2 I 9 45 R —
o UL, Sl A X R 7 R T BRI T TR R B it
B RYIG IR . LGk E, AR 4 1
A, PO, 180 kg/hm® “HAEIERHEAK T .
33 heikE. DIEBYMESEMNEZFTENXR
T A RO SR P OV E Y B A R
WAy, WRIEH TR K R E B EARY, A HE)
T i RE 24 A PR ) P, IR R, 1Y
Jon it AR v R OB S R A B,
HIERZ 3 AR, AR & /N A LI
AR i S K T ILA AR A A
W S ORI, SRR R —
e, ATUL, B R A B /N Y TR A
T RO R A . AR AUINEE (PO, 90 kg/hm?)
KPR, A O & AR, X AT R AR AR AE
TP R, SR A SR = R A
LSRR, AN RIS R R i 9752.0~10349.4
kg/hm? F AR N 194.2~197.4 kg/hm?, 3964 500k
8N 25.5~25.8 mg/kg, hiEEE AU E T R
17 FF Km0 2 B, /NAE AR AR e R i 6465
kg/hm® HJti Al 144 kg/hm?, +3EA S & & N
21.2 mg/kg, LTI T EZ X 49 b S RSk
W, 24 4 A R0 & S E 20~30 mg/kg B, &/
. I, INEPAG T el A AL
B R —EES, XATRREH FrmEKE . 3
o AL AR E TS, D T AR, AR
TR, W N R R S AR
i, e N RN R T B

4 25

FEREIR DI, H2 i 4 /N IO B /K ST Tk 2
T4 /N A SO BEEOR R B, s, b F
72 SRR 1 4 5 R 2R 3R T R R I R
Bl ANz B TR . FRRIEOR TR, (HR
it K I EIL S, FEIN B R
T R R R G A, BRI 1R RL B B
ARt —B i m =, isiES A S E
LRVEIEANSG, WMi/NZE 7= i 45 it ol o 0 A Ol 5
IR U B — e R B . /N2 i
Y A AR S R 25.5~25.8 mg/kg, MR
(P,O,) T 194.2~197.4 kg/hm?,,
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