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Improving phosphorus use efficiency of spring maize by reducing phosphate
fertilizer rate and replacing urea with ammonium sulfate
in dryland of Northwest China
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Abstract: [ Objectives ] Excessive application of P fertilizer in the planting area of Northwest China is
common, which resulted low phosphorus (P) use efficiency in spring maize production. The present study aimed
to explore the feasibility of reducing the application rate of P fertilizer, and setup an efficient fertilization regime
for spring maize production in this area. [ Methods ] A three-year of spring maize field trial was carried out in
the rainfed area of Northwest China.The five treatments included no P fertilizer control (CK), farmers’ practice
(FP, P,O; rate of 120 kg/hm’* and broadcasting), reduced P fertilization pattern (RP, P,O, 70 kg/hm’, in
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broadcasting method), banded P fertilization pattern (BF, P,O; 70 kg/hm?, in banding application method) and
ammonium sulfate pattern (SA, P,O; 70 kg/hm’, in broadcasting method, and ammonium sulfate replaced urea).
Plant roots and shoots, rhizosphere soil and bulk soil were sampled at the four- and five-leaf stage and the mature
stage of the maize. The soil alkaline phosphatase activity, pH, Olsen-P content and arbuscular mycorrhizal (AM)
infection rate were analyzed.The P concentration in grain, bract, spike-stalk, stem and leaf were measured. The
length of roots, surface area of roots and root volume were determined by the WinRHIZO root scanning system.

[ Results ] Compared to the FP treatment, the maize grain yield and shoot biomass in the reduced P treatments of
RP, BF and SA were not significantly different (P > 0.05), but the partial factor productivities (PFP) of P
fertilizer were much higher, with an average increase of 68.0%. The maize grain P concentration and P
accumulation of RP, BF and SA treatments were decreased by 7.1%—12.9% and 8.8%—17.0%, respectively, and
the reduction of RP and BF reached a significant level. The recovery rate of P fertilizer was increased in the RP
and SA treatments, and the increase in SA treatment was as high as 7.2 percent point (P < 0.05). Reducing P
treatments increased the total length of roots, root surface area, fine root length (less than 0.50 mm in diameter)
of maize, the SA treatment obtained significant increments of 13.9%-37.9%, 8.6%—46.1% and 12.2%—43.0%,
respectively. Compared to the FP treatment, RP and SA treatments increased the AM infection rate, with the
significant increase rate of 16.2%-21.7% at the four- and five-leaf stage of maize; the SA treatment increased
the alkaline phosphatase activity significantly and the BF treatment increased the soil available P concentration
significantly at the five-leaf stage of maize. [ Conclusions ] In the dryland of northwest China, reducing the
application rate of P,O; from current 120 kg/hm’ to 70—75 kg/hm’ can still ensure the stable yield of spring maize.
On basis of this, replacing urea with ammonium sulfate can promote the AM infection rate and the absorption of
P, significantly stimulate the growth of maize roots.

Key words: reducing phosphate input; ammonium sulfate; P use efficiency; AM infection rate; maize grain yield
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Fig. 1 Average monthly precipitation and temperature during the experiment period from 2017 to 2019
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Fig. 2 Effects of different fertilization regimes on yield and shoot biomass of maize
[ (Note) : FP—P,0; 120 kg/hm?, #{jifi Broadcasting; RP—P,0; 70 kg/hm®, #jifi Broadcasting; BF—P,0; 70 kg/hm?, 4%Jifi Broadcasting
in band; SA—P,0; 70 kg/hm®, A HHRER4K N fertilizer is ammonium sulfate; CK—ANa#EAENS BR No P fertilization; ¥ b A [Rl/NG FhEFR R
[Rl—4FAn £ b PRI 22 53 B3, ANFIRE B3R A R AL BEAE AR [RIAE iy (] 22 53 .35 (P < 0.05) Different small letters above the bars indicate the

significant difference among treatments in the same year and different capital letters indicate significant difference among the three years for the same

treatment (P < 0.05).]
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Table 1 Phosphorus content and accumulation in spring maize organs at maturity under different
fertilization regimes
FFRL Grain 2 Bract % Spike-stalk 250t Stem leaf
L i WA i WA i WA i WA
Treatment P content P accumulation P content P accumulation P content P accumulation P content P accumulation
(g/kg) (kg/hm?) (g/kg) (kg/hm?) (g/kg) (kg/hm?) (g/kg) (kg/hm?)
2017
FP 2.06 a 20.1a 021a 022a 0.12a 0.19a 029 a 1.61a
RP 2.04a 20.0a 021 a 0.19a 0.17 a 028 a 032a 2.08 a
BF 2.04a 20.1a 020 a 0.20a 0.16a 0.26 a 0.29a 2.08a
SA 2.05a 203 a 0.18a 0.18a 0.14a 023 a 031a 2.09a
CK 1.95a 16.7b 0.18a 0.17 a 0.15a 022a 0.33a 220a
2018
FP 2.63a 383a 0.15a 0.15a 0.16a 0.26 a 0.5l a 414a
RP 2.28b 33.0b 0.09 ab 0.08 ab 0.14a 024 a 0.34a 2.50b
BF 2.14c¢ 294 ¢ 0.07b 0.07b 0.14a 022a 0.37a 3.06 ab
SA 2.43 ab 35.2 ab 0.11 ab 0.11 ab 0.14a 023 a 0.40a 3.40 ab
CK 1.74d 22.6d 0.05b 0.05b 0.13a 022a 0.34a 222b
2019
FP 2.52a 319a 0.11 ab 0.13 ab 0.19a 041a 0.36 ab 1.72a
RP 222b 272b 0.10 ab 0.11 ab 0.17 a 0.39a 0.30 abc 1.30b
BF 2.10b 26.0b 0.09b 0.09 be 0.16a 0.36a 0.40a 1.69 ab
SA 220b 26.6b 0.12a 0.13a 0.13a 031a 0.28 be 1.29b
CK 191¢ 154¢ 0.10 ab 0.08 ¢ 0.13a 025a 025¢ 0.89¢
S Mean
FP 240a 294 a 0.16 a 0.17a 0.16 a 028 a 039a 273 a
RP 2.17b 26.1b 0.13a 0.13a 0.16 a 0.30a 032a 1.96 a
BF 2.09b 2440 0.12a 0.12a 0.15a 0.28 a 0.35a 228 a
SA 2.23 ab 26.8 ab 0.14a 0.14a 0.15a 0.29a 0.33a 226a
CK 1.80 ¢ 177 ¢ 0.12a 0.12a 0.14a 023 a 033a 2.00 a

7 (Note) : FP—P,0, 120 kg/hm?, #{ifi Broadcasting; RP—P,0; 70 kg/hm?, #{Jiti Broadcasting; BE—P,0, 70 kg/hm?, £%Jifi Broadcasting in
band; SA—P,0; 70 kg/hm?, AL M iiR%E% N fertilizer is ammonium sulfate; CK—ANiAT ] I No P fertilization; [R5 5 A /NG Fhk %
IR A — A4 AL B A] 22 53 B 2 (P < 0.05) Values followed by different small letters in a column indicate significant difference among treatments in

the same year (P < 0.05).
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2018 12019 4E 4R R V- Bl IR 45 2R (R 6) &
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AR PR £ pH 22 R AN B3, A AR AR PR 0%
PERERR B P22 5 A W%, (HAE L SA A CK 4k
PRARAR R - Bk B BR B ML FP ALBE W28 . It
Ah, 5 FPACFRAHLL, BF AbFRAEARBR A 50wk &
PTG 18.8%~56.3%, i RP. SA AbFR 304 5wk &
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Table 2 Utilization efficiencies of phosphorus fertilizer under different fertilization regimes (2017-2019)

MR A% Jis: 4 Year T4
P utilization efficiency Treatment 2017 2018 2019 Mean
4= 71 PFP (kg/kg) FP 81 Cb 122 Ab 105 Bb 103 b

RP 140 Ca 207 Aa 175 Ba 175 a
BF 141 Ca 196 Aa 176 Ba 171a
SA 141 Ca 207 Aa 173 Ba 174 a
V45 Mean 126 C 183 A 157B

IR 2 RE (%) FP 5.4Ba 33.3 Aab 33.5 Aa 2450
RP 10.5 Ba 35.3 Aab 40.5 Aa 28.8 ab
BF 10.9 Ca 25.3 Bb 37.6 Aa 246b
SA 11.3 Ba 45.4 Aa 38.5 Aa 31.7a
44 Mean 9.6 B 350 A 374 A

¥ (Note ) : PFP—Partial factor productivity; RE— Recovery efficiency. FP—P,0; 120 kg/hm?, #Uifi Broadcasting; RP—P,0; 70 kg/hm?, i
Broadcasting; BF—P,0, 70 kg/hm?, £5Jifi Broadcasting in band; SA—P,0, 70 kg/hm?, ZIE M B4 N fertilizer is ammonium sulfate; CK—ANJiti
JEXT R No P fertilization; [F3 RS A R/NG FRERORFE—4E 4 b BRI 2 55 B3, ARIKE AR R LB FAFE 255 8% (P <

0.05) Values followed by different small letters in a column indicate significant difference among treatments in the same year and different capital

letters indicate significant difference among the three years for the same treatment (P < 0.05).
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Table 3 The biomass and phosphorus accumulation in roots and shoots of spring maize in different growing stages
under different fertilization regimes

P 2 e H: ¥+ Biomass (g/plant) & it P content (g/kg) %%I‘F\i‘
Year Growth stage Treatment b, |3 Shoot L Z Root b, |3 Shoot FLZ Root P accumulation
R R (mg/plant)

2018 P-4 FP 453a 0.56a 4652 1.64 a 22.0a
Four-leaf stage RP 4722 0.60 a 439b 155a 21.7a

BF 4632 0.63a 4.10c 1.56 a 20.0a

SA 4582 0.67a 4441 151a 213a

CK 3.72b 0.52a 3.90d 125b 15.1b

T FP 13.60 a 133a 3.69a 1.56 a 523a

Five-leaf stage RP 1277 a 1342 350 1.44 ab 46.8b

BF 12,68 a 129 a 3.24b 127b 42.7b

SA 12.16a 1252 3.43 ab 125b 433b

CK 8.88 b 0.97b 293¢ 137 ab 273¢

2019 Py -4 FP 6.80 a 0.66 b 419a 133a 29.4a
Four-leaf stage RP 7.12a 0.86 2 3.24 ab 1532 2442

BF 6542 0.72 ab 3.70b 130a 25.1a

SA 6.66 2 0.65 b 3.43b 1282 23.7a

CK 3.28b 047 ¢ 2.82¢ 1422 9.9b

T FP 15.10 1.62a 324 126a 51.0a

Five-leaf stage RP 17.21a 1.60 2 2.83 ab 1222 50.7a

BF 15.00 2 1.44a 2.90 ab 1.66 a 4592

SA 18.13a 146a 2.55b 129a 48.1a

CK 12.77b 123b 238b 139 a 324b

7 (Note) : FP—P,0; 120 kg/hm?, #i{ifi Broadcasting; RP—P,0; 70 kg/hm?, #{(jiti Broadcasting; BF—P,0; 70 kg/hm?, 4%jifi Broadcasting in
band; SA—P,0; 70 kg/hm2, FNE MR REE N fertilizer is ammonium sulfate; CK— ANt B AL X IE No P fertilization; [F5 85 A F/INE 71 5£
7n R — 4ROy R — A F A AL R 22 57 B 3 (P < 0.05) Values followed by different small letters in a column indicate significant difference among

treatments in the same growing stage of the year (P < 0.05).
3 e
3.1 AEMALHERRFE M X R KFFRL™= 2 A7
VEP P s A A =38 SR 1 8 H AR, R s
il A A 552 BRR 23 v S8R B a0b 20058 SR L 7 B
M o ASBIETEEE SRR, A6 2 A R T /T
K e, WEAE AL FE (RP. BF. SA) if i3k
A SR FP AL B 24 kR B AR P (18] 2)
2 A 9 e T A 9l ) T L PR R AR P T 15 e 5
(P,0, 120 kg/hm?) 37 i T 24 45 B A B AE 72 2 (P,O,
76.9 kg/hm*)>, Rilad & ik . X FP 05 7 3K [ HAl
FOK= X R REAAAE, UneF ] 5 A DU R F K b
DX, BARALTE A A 1 30.0%~58.1%, A4l

TR VAB2E UL, A B IE R 5 0 4 A Y,
BIARIE RS 20 . ARG S5 R R I FP AR FHE T K
i E R EEUE 4 PO, 74.6 kg/hm? (K 1), 34
il A il o A L %) Wl ALt FH 0 PLO 70 kg/hm?, %%
FP RbERFRAG 42%, (AR T FRBERT R, #Bek
SR R, FERALTR, IR BT R B
HIH/D 20%~40%, FRFPRL EARFEARE . H AT
U, YT OK AR = e P B AL e A v, P
AR 70 0 G i | A= 15 7 N T = 731 A 11
Jiti FH 2 AT s > B ORI B oKk = (PO, 70~75
kg/hm?),

B 2%t X 5 K 7= s AR AN — o Alam Z5P27E
NP E SR A5 AR, SREICEUGAE L, B
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Table 4 Effects of different fertilization regimes on the growth of spring maize roots
iz <) %
i A s B e IR ?S@iﬁ22§:
Year Growth stage Treatment Total root length Root surface area Root volume diameter< 0.50 mm
(cm/plant) (cm?/plant) (cm’/plant) (cm/plant)
2018 PyrHH FP 837 a 141a 217a 6l1a
Four-leaf stage RP 837a 189 2 2774 569 a
BF 843 a 161 a 2.84a 591 a
SA 969 a 206 a 2.85a 694 a
CK 707 b 123 a 1.72 a 501 a
HH FP 1132 a 180 a 3.58a 864 a
Five-leaf stage RP 1193 a 235a 3.62a 890 a
BF 1231 a 243 a 373 a 943 a
SA 1302 a 256 a 3.83a 1021 a
CK 853 b 198 a 2.84b 650 b
2019 o -4 FP 889 ab 185a 3.10a 610 ab
Four-leaf stage RP 906 a 190 a 3242 619 ab
BF 1120 a 227 a 3.74 a 784 a
SA 1226 a 246 a 399 a 872 a
CK 680 b 153 a 1.39b 485D
Fupit! FP 1379 a 324 a 6.34a 1008 a
Five-leaf stage RP 1605 a 4512 8.55a 1244 2
BF 1418 a 346 a 693 a 1089 a
SA 1571 a 352a 7.10a 1131 a
CK 1066 b 279b 4220 779 a

7 (Note) : FP—P,0; 120 kg/hm?, #i{ifi Broadcasting; RP—P,0; 70 kg/hm?, #{(jiti Broadcasting; BF—P,0; 70 kg/hm?, 4%jifi Broadcasting in
band; SA—P,0; 70 kg/hm2, FNE MR REE N fertilizer is ammonium sulfate; CK— ANt B AL X IE No P fertilization; [F5 85 A F/INE 71 5£
7n R — 4ROy R — A F A AL R 22 57 B 3 (P < 0.05) Values followed by different small letters in a column indicate significant difference among

treatments in the same growing stage of the year (P < 0.05).

SR T DL S B FOK ARFRL 7 i, BEIETE 6.0% ~
11.0%. {H Buah %575 3 [ 2 far e MO BF 58 45 2R 3R
B, TEAS[RIBEZKF N B0 St A Huit I e A $ ve &
KPR BRUN 5 AN AF IR IR ] AR L b X A o Al
B3N T RO, AR 5HAL, BF 4b3
55 [F) 45 i i B 11 RP AL 3 (B NI AH L™ 50 i
F2S . ANTRIRYG A5 AT A% 8500 A7 7E 25 5 1Y SRR
A He 5 R 00 S A A A B i DL R AR WK 4
TEA K, A AE BF ACFE R SRR
TEARMIKF (< 10 mg/kg), HE KA F P TCH B
Jiti AR A RO m AR S S PR T EOK
W R (R 1 5L 3), FEMIR M FOK ™ By —
PeTt; ZRAbHN X - A AW & S ik 23.5 mg/kg, +

AT, FEERORAI R o 1A 0L E
Wr, H A RS 5 11.0 mg/kg, HAEEXK
BT TR, BRI R AR TR
KARRJE L, SORA R

FEARAL TR R 45 R, 5H A RMIRE
ACERAR EE, B R B A B S R T R K A R AN
PNIIE =R S N iUV~ CRM U TE 0P S/ it wt 3 W
WA RN 7AW EER, (BAEA T, i R
Bz SA Kb 5[] i - RP A RN 5 W IE FP Ak
FEAHEL, FPko= A waEm, HEHET RS
A HAE B IR R S BN LK 22 R B %, fEW
FANIX, FARLAETITCHER, 5K HXT
A (DU AN S K A B ol 17.5%), BRI
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x5 FEMEHEET 0—20 cm TERRAMRERFREE

Table 5 The arbuscular mycorrhizal infection rate in roots of 0-20 cm soil layer under different fertilization regimes

A5y Year

EEM b 7E 1y
Growth stage Treatment 2018 2019 Mean
P Four-leaf stage FP 34.4 Aa 33.9 Ab 34.1c¢
RP 40.2 Aa 41.7 Aa 40.9 ab
BF 38.1 Aa 34.4 Ab 36.2 be
SA 40.4 Aa 42.5 Aa 415a
CK 40.6 Aa 42.4 Aa 415a
FiM-1] Five-leaf stage FP 34.5 Ac 34.4 Ab 3440
RP 39.6 Ab 425 Aa 412a
BF 37.2 Abc 34.1 Ab 35.6b
SA 39.0 Ab 41.1 Aa 40.1a
CK 46.1 Aa 42.2 Aa 44.1a

1 (Note) : FP—P,0; 120 kg/hm?, #{ijifi Broadcasting; RP—P,0; 70 kg/hm?, #(jifi Broadcasting; BE—P,0; 70 kg/hm?, £%ifi Broadcasting in
band; SA—P,0, 70 kg/hm?, B MEiEREE N fertilizer is ammonium sulfate; CK— ANt AL F8 No P fertilization; [R5 44 5 A [Rl/NE 7Rk
AN [E]— Ay A — I U A Ab B R 22 5 B 3, R TRI K S B 3 Al R A BRTE RS [E] 403 [H] 25 5+ 1. 3% (P < 0.05) Values followed by different small

letters in a column indicate significant difference among treatments in the same stage of the year and different capital letters indicate significant

difference among the three years for the same treatment (P < 0.05).

TR R RN B R A, MR R, BRI
KA, FRAEBTIAYIZRAERE, £ 1K/ & AT
L=
3.2 FAEMEEHERERS & E A TR R IR UF A
ERA

HZ2 14 A AP 2 S IR A 9 4 W U s RO FH 1Y)
K, FEZBEMRANT, FTORAR RS SRR
M, BHARSTE, WREHE, SR, 0RE.
TAEY) (AN ) A2 g ee, JE RT3 n 6K X 5% 4
MR o PR e AP I R R R
10°°~10" m*/s®", +HERE IR A BE 2L I Y U E
AR R, HICE AR SRR
SR | AR 55V 1 8 (0 IR AT FH 28 DDA 2
FEARMIFEH, 5N HE CK AH H, il 8 4 3
(FP, RP, BF, SA) (MR T&E ., BAREK . HEmMM,
AR IR, B T AR RO s 2 ORI 1
REJT, MR HE EARXER I R (R 1, % 3)
Hranygmn (B 2), SR8 (FP) MLk, BEIE
WA (RP) 7 — @ R LR E T FOKRMR R A KA
P T IERARZ YR (R S), DRIE T e I 05
b 42% BIPEOL T FORBER WA . tb4h, 7Efedl
AR BRI R, AR AU 1 A R
JERL BT R 2 AR R R AR HE T AR R IG5, FOK bk
WP, SR, — MR —Z MR K

FELL L 0—15 om # /2 T HEAG AR A 2 B 35 8 25 10 e,
T AR EI ) (R . R AR ) AR Y
e, ApgErh, i IR R AL EE FP A1 RP AH
o, WEHEFNATR PR #2 BC i b FE (SA) 15— E R F3im
TEARBREK . REMmA . AIHRK DL E R R
(FR 4R S), HILAE T KR AR,
AR 5 b 1 ER Al & i ARAS

TEWENE O AL [, A5 i A 3R T R
FRECANIRZR, WIS 3 5 4% ;i ol 5 A Y 1 FFRL
FEMEER B (R 1), TR MR T
AR R AIE I DL MM AR G e n 3 n, 54k
JIRES FP AH L, BB B0 SA FOKAR &R 19 SR
K. WREmA., HA/NT 0.50 mm BRI
AR YR 5 M T 13.9%~37.9% . 8.6%~
46.1%. 12.2%~43.0% F1 16.2%~21.7% (F 4 1 5),
HETARE B T AR ZO0F R W P B R B IR . 7R
PO B R A B s A5 SRR, FEFE AT,
SIRZFEA L, it A 2 B N AR AT Sl 38 4 v oK b I
TR A AR B AR, AR FORBER M, A
WA REN, IREA (SA) BRI RISOH] HIF 5L
AR FP 4 7.2 N E A, BER R IREA
B (RP) $2 2.9 A, SEL T BER By S i asom]
o ULRATEPGAC S K PE 38 b, FERE I 0 Y
SR b AR R M AT R B R AR R AT A i oK
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Table 6 Soil pH, alkaline phosphatase activity and available P content under different fertilization regimes

oH W‘f%ﬁﬁ&“@?ﬁﬁ [ug/(g.-h.)] B (mg/kg)
) LhE Alkaline phosphatase activity Olsen-P content
Growth stage Treatment RS Habi £ JMpRE: Habi £ A bt
Bulk soil Rhizosphere soil Bulk soil Rhizosphere soil Bulk soil
2018*
Y- FP 791a 475a 53.0a 1047 ¢
Four-leaf stage RP 7.90 a 4554 51.0a 11.43 be
BF 7.95a 450a 50.5a 27.07a
SA 794a 48.0a 52.5a 12.48 b
CK 8.05a 46.5a 50.5a 7.44d
T FP 794a 4200 61.5a 11.95b
Five-leaf stage RP 782a 45.5ab 485a 11.95b
BF 7.83a 45.0 ab 555a 21.58a
SA 782a 495a 540a 11441
CK 793 a 45.0 ab 515a 5.13¢
2019
Dy -3 FP 8.13a 8.08a 323a 672a 11.80a
Four-leaf stage RP 8.10a 8.02a 322a 66.6 a 597b
BF 8.13a 8.16a 32.6a 59.7a 775b
SA 8.15a 8.12a 319a 612a 4290
CK 8.11a 8.13a 340a 70.7 a 3.79b
T FP 83la 8.01a 476a 46.7a 12.16a
Five-leaf stage RP 822a 8.10a 473a 458a 7.99b
BF 8.10a 791a 352a 46.3 a 7.05b
SA 8.24a 8.05a 59.1a 51.6a 82b
CK 822a 8.08a 63.0a 65.0a 238¢
S35 Mean
P FP 8.02a 8.08a 399a 60.1a 11.14 ab
Four-leaf stage RP 8.00a 8.02a 389a 58.8a 8.70b
BF 8.04a 8.16a 38.8a 55.1a 17.41a
SA 8.05a 8.12a 40.0a 56.9a 839b
CK 8.082a 8.13a 403a 60.6 a 5.62¢
H FP 8.13a 8.0la 448b 541a 12.06 a
Five-leaf stage RP 8.02a 8.10a 46.4 ab 472a 9.97b
BF 797a 791 a 40.1b 509a 1433a
SA 8.03a 8.05a 543a 528a 9.82b
CK 8.08a 8.08a 54.0a 582a 3.76¢

# (Note) : FP—P,0; 120 kg/hm?, #Uifi Broadcasting; RP—P,0; 70 kg/hm?, ifljifi Broadcasting; BF—P,0; 70 kg/hm?, £%Jifi Broadcasting in
band; SA—P,0, 70 kg/hm?, EAL NHREREL N fertilizer is ammonium sulfate; CK—AJiBEAE X} I8 No P fertilization; [R]5 5 A [fl/NE b 52
IR [ — Ay Rl — A= B WA AL PRIA] 22 53 8.3 (P < 0.05) Values followed by different small letters in a column indicate significant difference among
treatments in the same growing stage of the year (P < 0.05). 22018 4FARFx £ pH Zdi A %E pH data of 2018 year were not detected .



6 1] ShEE, G5 WAL S S B AR B MR e DY b X R TORBER M HIRCR 1057

HE 2R 38 58 DA SR TARAR e, 80 = K AR R T
FWCRI T, 2 1 BRAIE T K 7= i RS A R R
R R, SR EORBEAL A = O
3.3 FRMEAHERTE ERKEERTHILIE MR
A

B A A i FH Pl s/ NS R R il AL, DA
RAAVG - 3 SBOR X it A 18 v B 25 A R B 1, fE AR
1 R AR A A ARCER, BEVE e R A R R
B, e BRI, WA B FRAIC 25.6% FFRE
Jite B A 2Rt A 1 e R S A R A TR
TR IE S5t AL TR (BF) %5 25 il W 12 00 40t Ak B
(RP 1 SA Ab¥H), T HRZE + A B0 & 2 B
e, TEHIEBEREA SR, BERREG (BB IR
fitg . FRAYEWERREE) AT I G PLBE i A EIAR &
A E AR B A, G RN RN T3
AV EERE TS T, )52 - SRR e A A i ]
IREN o T SO R IR PE 438 1, TSR RS
- TR R TG S R KO S A OG, BRI TR A
W5 R IR 195 b, M - S ol I il 0%
LK RIEASE; (ERBETEmRE B4 -, &
FE - S 0 8 1 Tl 036 P A AS A2 Bt B [ 52 I, /)N
e, WREESFCITSE R, Bl W A A
i, AR B P Wl R S M R R, AR AR PR A e
WERR WIS METC W A TEARDEIE D, R
FHRT AR B A B0 1 1R 005 PR S Ml AN d 2, (HAE oK
T, % FP AbFR, RP. SA ACFEA HEEARMRER -
DR PERERR BB P a3, Forh SA AR FH2E ik i K
“F-, BF ACFXTARARBR s IR IO 52 (3K 6),
IR AT B2 BF A P i 38 ol & i BRI T+
SR TR G T B

4 %5

TEV I AT S i, Y ErR B IE & (P,O;
120 kg/hm?) 37> & £ KBER T K& (P,O 70~75
kg/hm?, WAL 42%) 2470, BIBECRIEE R
KR 5 DL R 3R A e AN FRAR, T HLiA g 3
P A A 7= A7 o AR IE R A LAt L A PR
PR R 2 e 2 A QPR 28 P AR E F OR AR R AR K R
AR ARG, SRR R X BRI, R 5 Y
i A it AT 24 R R S R R A, BRI
MR R R ER . FL, EnREhEE
KA, TERRNE G HR0 (B0 PRIERE R 7 1) 1Y%k
s 1 FH A B P A R B PR 3R A S 2 1

AR Z —, WI7E AR A= )™
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