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oo FJH HEFAKX AR, #LE F N 187.5 kg-hm™2,P 90.0 kg-hm~2,K 60.0 kg-hm~2 N 187.59 kg-hm~2,P 90.
0 kghm~2.N 187.5 kg*hm~2,K 60.0 kg-hm~2.P 90.0 kg*hm~2,K 60.0 kg-hm~2F1 % # N 157.5 kg-hm~2,P 88.5 kg*
hm~2,K 88.5 kg-hm~2.N 157.5 kg-hm~2,P 88.5 kg-hm~2.N 157.5 kg-hm2.K 88.5 kg-hm~2.P 88.5 kg-hm~2,K 88.5
kg hm 2B EW LB, AL B AR ER G BN . FREN - HERZBELAET BT HEEL
A BN T M P 537,75 kgrhm 2 B R 7.31% . AR R RAEE 12.51% (H P AERE 2.4%, 8 PR E 2.
17% 47 B4R & 7.94% ) 0 &b R ZRBEFI A K A AT T, B LA N:P:K Wy 12.5:6:4, % F R BEE R
B AWy M BN o BRI R F Ky 37.4% B ERI I 0 24.1% R IEFI A 5 h 43.0% . &AM/ Z B A
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Effects of fertilization on yield and fertilization use efficiency
of winter wheat in arid zone in Loess Plateau of eastern Gansu province

SHI Ju-bao, LEI Zong-chang
(Agro-tech Extension Center of Jingchuan County, Gansu Province, Jingchuan, Gansu 744300, China)

Abstract: In order to provide technical basis for the rational use of chemical fertilizers, field randomized block ex-
periment was conducted to investigate the effects of prescription fertilization and conventional fertilization on wheat pro-
duction and fertilizer use efficiency through the formulation N 187.5, P 90.0, K 60.0; N 187.59, P 90.0; N 187.5,
K60.0; P90.0, K60.0 kg'hm_2 and conventional P 88.5, K 88.5, N 157.5; P 83.5, N 157.5; N 157.5, K
88.5; P 88.5, K 88.5 kg*hm™2. The results showed that under plastic film mulching cultivation conditions, compared
with conventional fertilization, prescription fertilization increased yield by 537.75 kg-hm~2(7.31%) in average. Fertil-
izer use efficiency increased by 12.51% (2.4% nitrogen, 2.17% phosphate, 7.94% potash) . With the poor fertility
of the zone in Loess Plateau of eastern Gansu, plastic film mulching cultivation, the utilization rate of nitrogen, phos-
phate, potash in prescription fertilization was 37.4% , 24.1% , 43.0% respectively. The utilization rate of nitrogen,
phosphate, potash in conventional fertilization was 35.0% , 21.9% , and 35.1% respectively. Therefore, prescription
fertilization improved yield and fertilizer use efficiency effectively.

Keywords: winter wheat; fertilizer; fertilizer utilization; yield
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TRAEY > A BT, Bl 1 ARl AR

SR XA 7 INFE Tl AR RS AR  v 0 Ak
RS R ) B AR o 256 B AR 505
AR T ARG/ N T MR R A, MR % 3 B B
HEAERE J7 , B - St A LI S5 40 AE , S8 5 i e
IERAC L, #r T —EiE T 25 LI R
B 720, 2005 AR T A i (O 4 e Jy it A £
ARIRIE GRAT ) VHERE R “34147 )5 T, AR WFFEAE
2012—2015 4234147 155 1Y LAl b, il 2k /N 22 H ]
RUE BERE RO A X H iU, 53 T B R R DX U
LTy 0 S ST [ A N = W W 7 [ S K R
AR S AR, AT 4 5 K BNz i e f it
A
1 AR STk
1.1 IR

BB FHIRAT, R4 107°15" ~ 107°45',
Jt4 350117 ~ 35°31" Z [H], Hb Ak Bl s v 1 = Jit 74 A%
X, B 1 409.3 km?, ¥F)% 930 ~ 1 460 m, 4571
I 10°C, 2B EE 15 NS IX . 2012—2015 5
S A R BN B R S R KA L Eh 35
23'59", 7R 45 107°17'46" 134K 1 343 m, FF PR 553
mm, A£G R 3 320°C, ToRE M 174 d 051X
TN R h . IEA LR 16. 06
grke ' AR 1.28 grkg T HRBE 23.3 mgrkeg ™ HH
B 208 mg-kg ™!, pH A 8.31, HIFEMEY) £ oK
1.2 kel

SIR/INE i B R 2 175, % AR BT E
U BUEMR , 3 BE A i, bk ar BRR™ 2 T
X b R 1) 2 AR R EUIE N IR (&
N46% , P T B 3N wl A ™), i A hy 5 3 2ot ol
FRES (7 Py0s=12% , R T & 2B e T ™) 4
JE A BURLAR AL (5 K,0=30% , 1 1A% R AR R 52 4 AR
ABRAF A .

1.3 A E

RIS R X B, K E R, FACFE A H AR
Bic 75 B AbEE  @IALFE A NPK , PK NK NP 3t p0-4~4b
o NXTEFR 20 m?, K 5 m, T8 4 mo RIS ARG FH
(£ 1),

TR0 R FH Ml B 5 A0, R AT A TR L, T
PR 35 AR R, [FIB R AR 0~ 20 em BHZ IR A L
FEo SRIGHEAT /N XA, #e 5 S 2R A /N X, P
A5 A B IS o A /N DXt AL AN S i /N
XAt , P AT — UCiE R . SRS PR AT /N R
R, e R A RS Gl — RS A T UG P, A7
P 15 em, 7CH 13.5 em,49.5 77/ hm ™2, 57 8 ~ 12

KL, 3% 8 225 kg-hm ™2, FE R0 T8 B0 X5/ X 22 [
Fraespric, ORISR 1T, R8T 10 H 2 H#E&H
e, 10 H 3 H¥EFh. 6 H 30 HUL3k, Al if R 4 A
BRAE , B A i ) R

F1 NEERHALE S E

Table 1 Different fertilizer treatment on wheat

Jiti B 5 Fertilizer amount/ ( kg hm™ 2)

IR AL FE Treatment

N P K
NPK 187.5 90.0 60.0
ey AL NP 187.5 90.0 0
Prescription
fertilization NK 187.5 0 60.0
PK 0 90.0 60.0
NPK 157.5 838.5 838.5
HRLEAE NP 157.5 88.5 0
Conventional
fertilization NK 157.5 0 88.5
PK 0 88.5 88.5

1.4 BIERESHH

AR T 3 AR5 X80, A 2012
RN RERD 2 2015 S/ NEWORINEE R, 7404 T
FPRLFIZEAF R NP K & i, RAEHHZ T4(0 ~ 20 em)
SR EHEA PR 4 N FITCHL N AR PARL K.

AT, 7E/NX P Y 1 5] HAR S B A i
PRI 2 1 1 m FEB, A AT . FRIRT
TR B Je K A3 BE 5 THAE IG5 D A B AR, O
PR A T AR . AR /N XN B AL I 3
A IR TR bR s AR AR AT X R P
TR 20 B, BOPGREURLEL, I 950 B AERE 28, FH B30 2
0 LA S AR SRR S o /N XSO F M T4 2
FoK R 13% B AR AR, M TR0 EE, /N XSO S
TG WRAWU &, TR R TR ek
TERRA AFRICR IR R 45T, R SAS 9.3
A xS A iR R 647 07 2253 H7 R Excel
HEAT AR B3
2 R R KT
2.1 BERIALEEXS = 2R R MR EHE D

RIS A A SR BCJT AL NPK X357
7895.3 kg-hm™2, b TG K X F-H /=5 6 863.4 kg-
hm ™28 7% 1 031.9 kg hm™2, FL & P X SF 1= &
6 163.4 kghm 2,377 1 731.9 kg-hm %, FL & N X
457 5 560. 1 kg hm ™2, 1477 2 325.2 kg-hm ™2,
HHUEAE NPK X F-45 775 7 357.4 kg-hm ™2, FL TG K
X =8 6 116.7 kg- hm™2, 87 1 240.7 kg*
hm =2 (FLJG P X P75 5 808.3 kg hm ™2, 37 1
549.1 kg-hm™ %, tb o N X P77 & 5 521.7 kg-
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hm =2, 3877 1 835.7 kg-hm =2, Fe 7 i A NPK X HL 3
KR AE NPK [X 38 7= 501.9 kg hm™2, Bt J5 Jifi IE G K
X HH R AL TG K X 3G 7™ 748 .7 kg hm ™2, it J7 it e
JC P X HH HUEAETC P X347 3571 kg hm ™2, fid /7
JEAETE N X b8 B AR TG N [X 38 7= 38.4 kg hm >
(#2),

Jop 7 22 43 Mot i e 1) o 2 PR R A T I T
MEAE X AL FR[E] F =29.51, > Fo o5 =4.76 Fl Fyo =
9.78, ik B M i K. WAL X AL BEE] F =
49.50, > Fo o5 =4.76 Fl Fo o =9.78, Wik FIH B
IKF-(5£3)

N 3 F AR X A 0] 22 N B, EAb
R A 2 R) ) o 22 AR S . R, G AR
5 H N AEAE S 25 25 5, AN ()it AT A BT 45 /)N X
PR AW

*2

RIS EE R B e NPK X L TG K X 37
15.0% , 35U 26. 1%, L TG P X377 28. 1%, #5UL
24.9% L JE N X7 42.0% , 340 40.3% ., K
JifiHE NPK X HETG K X387 20.3% 381U 15.8% 5 L
To P X5 26.7% HEWK 23.6% ; L TG N X HE 5~
26.7% IR 32.3% . FLJ7TAE NPK X L& At A
NPK X377 7.3% , H8IK 9. 4% ; B J5 it L TG K
X H AR TC K X3 ™ 12.2% JEIX 12.4% ; it
FEAETG P X HH BUEAE TG P X3 7™ 6. 1% 3
8.2% ;L i AR JC N X Fb & Bt AL TG N [X 3% 7=
0.7% JEIW 3. 1% (£ 4) . B J5 it B 3G 7~ 5 osOoR
R 5 T8 A E , 7 T I NPK X ™ 1 e e, B
UL NPK X 7= 5K 2, RUCH L 7 A NP X H
FUiEAE NP [X g 5t A NK X, 5 B AR NK X B
Ty PK X, A PK X a5 A1 o

NERRBF ARG EILE

Table 2 Summary of fertilizer use efficiency and test yield of winter wheat

14k 7

IRIGAEE Test the annual

3

Test treatment

2012—2013 2013—2014

Average of three years

2014—2015

M BOROR TR g

R MR TRiE g

A BERECTRIE g R B BRI TRIE/g TR

Iﬂ\ﬂ? BIAEAE /(No.» Spike 1000- /(kg* /(No.- Spike 1000- /(kg= /(No.* Spike 1000- /(kg /(No.* Spike 1000- /(kg
The main Deputy s . . b iy . . DY s . . 2 > . . 2
\eatment  treatment hm-2)  grain grain - hm~2) hm~2?) grain grain - hm~2) hm~2) grain grain - hm~2) hm~2) grain grain  hm~?2)
o o Fars  number weight Production Ears  number weight Production Fars  number weight Production Ears  number weight Production
" NPK  782.0 29.4 40.1 7758.0 788.0  28.9 40.2  7869.0 785.7 30.1 40.5 8058.0 785.4 29.80 40.28 7895.3
BL T AL X
The ara NP 740.4  27.4  38.8 6604.5 774.5 262 39.8 6892.5 777.8 26.8 39.1 T003.5 774.2 26.00 39.89 6863.4
of applying NK 748.1 24.5 38.4  6088.5 727.8 25.1 38.9 6147.0 754.7 25.3 39.0 6253.5 736.7 24.70 38.94 6163.4
fertilizer
e PK 708.8 23.9 38.1 5482.5 718.1 23.5 38.3  5503.5 757.7 23.4 38.2  5694.0 728.4 23.17 38.20 5560.1
J— NPK  732.6 28.7 40.2  7233.0 778.1 28.1 39.9 7342.5 766.8 28.2 40.6  7497.0 761.7 28.20 40.46 7357.4
RN X
Comentional NP 709.8 254 39.6 6063.0 740.1 23.5 40.8 6042.0 735.9 24.1 4.7 6244.5 7352 23.73 40.70 6116.7
fertilization NK 732.6  22.8 39.8 5724.0 764.3 22.9 39.4 5817.0 729.6 23.3 40.2  5884.5 747.1 22.97 39.82 5808.3
area PK 706.7 22.6 39.5 54495 7355 21.7 40.4 54855 728.1 2.4 40.5 5629.5 723.6 22.07 40.13 5521.7
x3 FEAEHNW
Table 3  Variance analysis of yield under different treatments
A5 5 UR Variation resource df SS MS F 14
[X 2 Repetition 4 1839.4 459.8 1.5 0.275
FALE CH UM AL (DT HEAE ) Main treatment 1 4691.3 4691.3 14.9"" 0.002
Bl 4L (NPK.NP.NK.PK) Minor treatment 3 64559.3 1519.8 68.3"" 0
A3 x B4 Interaction 3 1803.1 601.0 1.9 0.182
%2 Error 12 3781.9 315.2
S 5 Total variation 23 76675
x4 BAEEFERUFSH
Table 4 Analysis of yield and profit under treatment of prescription fertilization
AbFE Treatment NPK PK NK NP
H HUAE Conventional fertilizer/ (kg*hm™2) 7357 .4a 5521.7d 5808.3c¢ 6116.7b
M 7 I Prescription fertilization/ (kg*hm™2) 7895.3a 5560. 1d 6163.4c 6863.4b
T 7 Jiti B8 7= 2R Yield increase rate/ % 7.3 0.7 6.1 12.2
JiE 7 E A BE IR Tncreased profit/ % 9.4 3.1 8.2 12.4
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2.2 EBRGENEFHNZW
MAEEHRA A , 0045 b BT A B W T
A AR HEAL X, 182w FUE AL X, #5-4b
HARTUEA 3, AT N XM P XA 2E
S HAE AR X H, T8 N XA BEWIER 1 d, iR
FUMER 1~2 d, 3 ER 1~ 2 d. Bl 2~ 3
d e SRR 1~ 2 d, IR 2~ 3
do JC P XZPEEWIHEIR 0~ 1 d, 3R 75 ) 350 W kR
1 d, A IR 1~ 2 d, IR 1 d, 6L
BIHRF 1 ~ 2 do FHUMEAE X A, T8 N X 4rBER R
FHIHEIR 1~ 2 d, S HEIR 1 d FIARI IR 2~ 3

d A ES IR 1~ 2 d, AP 2~ 3
do JC P XAPEEMAMER 0~ 1 d, 3R ) RT3 bl
B AR 1~ 2 d, R HER 1 d, e R
1~2d(5k5),

MF S B, TN XFTG P XA A
P T XA EE GR T VBRI AR 45 1 IR A
R ~3 d, AR 1~ 2 d, BEITERE 75 2 R
N/ Pk K i AR J7 X, N BEAT P AR XS /N B A 7
SRR, KB B8 i FE 2, RN A 7 5 A
K, FERLEME R 2% 18 NPK e 7 AE .

x5 TEERLEEEHER
Table 5 The effects of different fertilizer on growth period

S R T

Treatment

$

Jointing stage

il

Green period

Heading stage

e

Yang flowering

e

The mature stage

T
Filling stage

2013 2014 2015 2013 2014 2015 2013 2014

2013 2014 2015 2013 2014 2015 2013 2014 2015

NPK 03-1103-1303-1204-11 04-1004-09 05-08 05-09 05-08 05-17 05-17 05— 15 05-29 05-29 05 -26 06 -23 06 — 21 06 - 22
NP 03-1203-1303-1204-1004-1204-09 05-07 05-09 05-08 05-17 05— 18 05-16 05-28 05 -29 05-26 06 — 23 06 - 22 06 — 21
NK 03-1203-1403-1304-1204-1304-1005-09 05-10 05-08 05-18 05-18 05-17 05-29 05-30 05-27 06 -22 06 - 21 06 - 21
PK 03-1303-1403-1304-1204-1204-1005-1005-11 05-09 05-18 05-19 05-17 05-30 05-31 05-28 06—-20 06 - 19 06 - 20

2.3 BERAEITNELZFIERA

it IEAS [) Ak B 28 55 AR B MR . R 43
BE MR K 22 AR B SN By AL X, NPK X
e R ™ ) =, AR, ORI, TRLE L K
(NP) X0 11.2 i -hm=2.3.8 B0 . 1.4 g3 7393
K 1.6%.14.6% 1 1.0%., HIC P(NK) X0 3.3
TR hm™2.5.1 KL, 1.3 g; 43K 11.5% .4.9% il
3.4%, HJC N(PK) X34 57 5 FE - hm=2.6.6 ki,
2.1 g iR 2.7% .28.5% 1 5.5% . & Bt AE
X, NPK X ) R, FEORE 5%, TR0, HL T K(NP)
DX R R TR EE IS N 1.5 B - hm 24,5 KL
M -0.24 g, 3 HIHEK 3.6% .19.0% M -0.6%, It
JC PONK) X REE FERCEL TRIE 43 53 1.0 J7 3
*hm™2.5.2 Rif1 0.6 g, /5K 2.0% .22.6%
1.6% . LJC N(PK) X R FoRr £k, Tk 55 43 1) 3
Jn37.5 TR -hm=%.6.1 K F1 0.3 g, K 5.3%.,
27.6%F0.8% (% 6),

S5 IERE 5 HAE IX Y B 2R 8 RO Tk
T E R bR NK AL BRSO, S A U B —
B AR AR R W 25 . NPK XA kL
BT RESHEK 2.3%.5.7% 1 - 0.4% ., JCK
DX R A, TR E A3 B K 0.4% .9. 7% Fi
~2.0% . Jo P DX EEE FEOR R TR 3 00 1 K
0.4% .7.4%F -2.2% . J& N XFEE TR ThE

AR 1.9% .5.0%F1 - 4.8%,
2.4 AEIGERIBERFAREITEMR

5 AR L, BE 7 AR Y NP LK R
IR E R 8. 7% 1.4% . —5.3% , A (1 HE K}
TR E 45 4.6% .0.8% . — 5.3% , TIETTHR R
P -4.6 %, -0.8%.3.8% , R¥FBURIETE 0.8,
1.8.3.2 kg kg™ ", KA FH 20 5l $E & 2.4% .
2.2%.7.9%

5 R AE R E AR H, = AR A 348 5
FAE AL R F A [F] ) fa 3, Jorh N 2 73448
R NRHDTERAR LR 2 | 4 48 5Tk A AR 23K
ROMNIE 37.7% \27.3% 36.2% 72. 7% F1 12. 1 kg
kg™ P R AT G R IR BTk R IE kA
H A ETTHERR AR E ORI R 27.4% .21.5% .
23.0% .78.5% F1 18.4 kg kg™ 's K Z P47 T
BETTHRA LA % | 1 498 DTk e AR 2 3505 4 3l
3 17.7% 15% 39.1% 85% 1 15.6 kg kg™ (F 7).

3 shieiie

1) MSATTERE AR S5 MR 7 X AL 7= K, 2R
FH b B 55 AR 0 = it S /N 22 79 RO R R
H37. 4% , B IE RN 24, 1% , #iIE R T 5
43.0% o HRAL /N2 B EIE R ZN 35.0% , W
NEFIHAR R 21.9% ,HEFI N 35.1% . BL 5t
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Table 6 The effects of fertilizer on wheat economic traits
FALRR B 4b 3 /(10 hm~?) RV K /em HOBL/(10° hm2) TERIEL :F*Eﬁ/g
Main Deputy Total number Plant Ear - E Spike grain Grain
treatment treatment of stem height length s number weight
NK 1362¢ 88.7a 6.1b 747ab 23.0c 39.8b
HHL NP 1438b 89.7a 6.3a 735be 23.7b 40.7a
Conventional NPK 1492a 88.3a 6.2a 762a 28.2a 40.5a
PK 1312d 86.3b 5.7¢ 723¢ 22.1d 40.1b
NK 1422¢ 89.0a 6.1b 736.5be 24.7¢ 38.9b
NP 1545b 90.0a 6.3a 769 .5ab 26.0b 39.9a
BL ) Formula
NPK 1566a 90.3a 6.4a 786a 29.8a 40.3a
PK 1375d 88.0b 5.9¢ 729¢ 23.2d 38.2b
3 e
TAR L * % ns ns * * * % %
Significance between main treatment
x7 BEETEN
Table 7 The evaluation of fertilizer efficiency in different treat
JEALS PN FEHR Fertilizer efficiency evaluation index
B3] HERLEHY - . — -
Main Fertilizer W% HEAFBTHR R/ % TIETIROR /% REFERE (kgokg™")  AERFIR/ %
treatment types Increase rate Fertilizer Soil Agriculture Fertilizer
of grain yield contribution contribution Efficiency use efficiency
N 33.3 25.0 75.0 11.7 35.0
P
mﬂf P 26.7 21.1 78.9 17.5 21.9
Conventional
K 20.3 16.9 83.1 14.0 35.1
N 42.0 29.6 70.4 12.5 37.4
Haﬁ P 28.1 21.9 78.1 19.3 24.1
Formula
K 15.0 13.1 86.9 17.2 43.0

B 555 HURE AR A L, HLA S R AOR AR D A
BRI R . B R SR T, BERLE £ 310 5%
BE R RIR G RIS, K A RERE B B8 ANt 2 32 38 K A=
FEAGHE R AL AT, R, B 1k S e
Je FURT S 72 A T Al B A5 B A A2 0 RO S B 4
BB, 7t A L H UG IR /N 22 7 4 3 7 5378
kg hm™2, 3477 7.3% . JERHRI R4 12.5% ,
HHRNEF R R 2.4% , B IR R R4 5 2.2%),
PIIER 4L 7.9% o

2) Mt NPK it AE &, 38 J el TR 75 it A
a5 Y A D7 FPRL B = 2944.3 + 6.4N +
18.1P + 274K, PRI Y RTHEAL KT, 8 A HALAE
B B0 f s, AR AR, EU, i Ak
TR N Z B3 = 3 IR DTk R I RHR] %
15, AER ) I DT RR SR AR 2 R AR A P R A3
7R ERTTERR | I TR P A R AR e
T HEAE I FH R A K 3 % IR ok R 2F
SRR SR/ IN, A 3 DR AR A P AR S R B
KNS(kulturbegleitende Nmin — Sollweﬂesystem)ﬂﬁ*‘ﬂ&ﬁ

Jr RN A TR (N, = NHy* = N+ NO; ™ -
N)TUSE LR 1 2% 58 T VR A K g et
Al KAE R B A Nz g N, 547 2
PR I, 3 A TR g K
— P Bt it 2R 5, SRR R R 2 T R T U
R AN R R A R R R A THE s, Bk
FRFFE A/ NAZ SEAVER Z b BUIE 25 1) B R IRAE — R4
YWARKIGAA 20.9% ~ 48.4% BRI E SR BE T 0 ~ 100
em 2, X EEER T AAERE AT LR JE AR A
AR E BC T AR, 25528 TE AT 3 7+ 7 T

REARLFIFHZCR , FERERIL A R
3) /NI Ay Tt S AR PR VR we e LA,
HERT AL RE 5 R = R, 72 A AILIE Dy FE Al () AT
PET P Hh A B IR B3 P o RN B ] A A
LT RE A A J7 i o TE P AR SR A g X
R G S, LR 4 BT iR AR o B
i 187.5 kg it 90 kg JtidH 60 kg [ it JE 7K -3
B BT s I s N A S BR R IHET
(T#% 186 M)
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A I X UE AR G P A T R R S A B
AE DU TR 9 2R 8 R Sk K B HEVD B P o L
RGIRT ARGV B 85% 5 0] i 9 5
G BA IR VD AR S B 10% LAE,
(EAZ U8 Vb th n] REJE R IR TB A8 R DT R 1Y
EREP BEPIURR D S ARG R SR
RN 3.86% , (B EAR PR TR S BB
AT )N, B MR B A K L I TE A, K
G0 T Sk S AL XU o

3 48 B

AR S Ao PR S 0 0 SR [ 7 T AR 4 i
B KRS R B A TOIR B A 70 A 4G 4 1A T
THE RGN GE SCIRI T R GEAE AT K 2k BB
FEVERETT I 22 545 AN T SEER45E -

1) [m13E0 9 2R 40 o HEL IO 5% R4 50 R 0 T3
ARITHE R G0 HLi Sk 35 28RO D T SOIR AR 48, R e
T HE R GLIsA T B BAT R A K 2 PRI
YRIERETT 5

2) WG HE 7 98 B B DR Y B IR T SOk
THTHE 2R G , B A B v B A DL VD iR 128
Wik, 2 W [0 i R AR ] L W I R AR 7 R
SRARIR2ISS

3) (Bl TR 2R ¢ [l A R VD e Bl Tl 7 U7 )
PR RGN, w0 SR HE R A B BEHD
REST, W1 [l AL 2R G 1) B8 MR T SOIRTHE &R
GLEA AT B PR RE

& % X #k:
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