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Effects of irrigation scheme on the grain glutenin macropolymer’ s size distribution and the
grain quality of winter wheat with strong gluten. ZHOU Xiao-yan'**, JIA Dian-yong', DAI
Xing-long' , HE Ming-rong' (' College of Agronomy, Shandong Agricultural University/State Key
Laboratory of Crop Biology, Tai’ an 271018, Shandong, China;’ College of Life Science, Linyi Uni-
versity, Linyi 276000, Shandong, China). -Chin. J. Appl. Ecol. ,2013,24(9) . 2557-2563.

Abstract; Taking two winter wheat ( Triticum aestivum L. ) cultivars ( Gaocheng 8901 and Jimai
20) with high quality strong gluten as test materials, a 2-year field experiment was conducted to
study the grain glutenin macropolymer ( GMP) ’ s content and size distribution, grain quality, and
grain yield under effects of different irrigation schemes. The schemes included no irrigation in whole
growth period (W), irrigation once at jointing stage (W, ), irrigation two times at wintering and
jointing stages (W, ) , respectively, and irrigation three times at wintering, jointing, and filling sta-
ges (W,), respectively, with the irrigation amount in each time being 675 m’ + hm™. Among the
test irrigation schemes, W, had the best effects on the dough development time, dough stability
time, loaf volume, grain yield, GMP content, weighted average surface area of particle D, ,,
weighted average volume of particle D, ;, and volume percent and surface area percent of particle
size >100 pwm of the two cultivars. The dough development time, dough stability time, and loaf vol-
ume were negatively correlated with the volume percent of GMP particle size <10 pm and 10-100
pm, while positively correlated with the volume percent of GMP particle size >100 wm, D, ,, and
D, ;. It was suggested that both water deficit and water excess had detrimental effects on the grain
yield and grain quality, and irrigation level could affect the wheat grain quality through altering
GMP particle size distribution.

Key words: winter wheat with strong gluten; irrigation; grain yield; grain quality; glutenin
macropolymer (GMP).
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AT e/ NAE R A IR 1, 2 o
TEI A B 1Y 359% 1, FLAE T A5 v DA 2R 4 108 2047
e, 55 T AT % 551 | B8 R T A A R B D) A
S AR SDS % i rh VA ARV AT 2 A A
R0 A AT A B RN A B 2R bR
4% 25 11 (unextractable polymeric protein ) 731
BR RN FEARREER(GMP) " A EAAE
A WTENRZL P UBOROE s RIS B 1 ~ 300
pm SRR AKRRS RN ST A E AR A
PREPRLBE I A . /N AE AR RLAS J R SR R 5
N3tk 3 A1 X T ATARRAE AL % ot TS AT T2
HAEFE R TAE S E A fEARREKRY
T S UTREA 2 [0 A B A OGHED " R
G A R 2 Xof 5 e FURH X 5 A5 T AT B 1) T
VA e KT A By R T (A AR 3 TR AR OGR! OR
VPR A A R RV 3 B T AT S [
B EARG Y A E AR AR E BT LUE
Ay T T P RR P A A AR BR
IR 53 HE 1O R D 2 5 W) /IS 22 KR it S5 1 A
TR BT /N FE KRR 1T
J5E BB 7K ik 11T 3, R e — i R R DU 2 B
REAIRE 200 s /N A T I K 2 I 3 TR L 2
FIUBT & i, 46 80 T AT RS E I ] A /N 22 AR
P IR R REUK AL B S R T LR
BAEARRAEERE Y REARRE -2k
72 DR 22 8 KT 0 3 IR AR, G TR T K
SEAEXT/NASRFRLAT B R IR A M B FORE B 70 A1 LA
L S AERLA FOC R BT 5832 4 i 0. AL e AN 7]
TR LAOU R /N2 il Fsi ik 8901 FGE &
20 IR RE, WESE TR PRI EE KRR SRS

F1 MEERBERERE ERNFEHKE

SRR S0 LA SRR BT G R DA R & B8
RGNy S @ AT DI L e
1 #R5HZE

RIS
TEFH A R A /N2 AR EE IR 8901 FITK 272 20
BERARL, T 2009—2010 4 F1 2010—2011 4F % 45
PR R R T LU AR Rk K27 28 il e e 3. ik
0 ~20 em +)2 HIEF GG EA AT 12.4
g ke BH1.2 g kg, HERMATL.S mg - kg,
R 12.5 mg * kg71 ,JE%Z%EF 86.7 mg - kgfl. EFh
FIEEMEZE N 120 kg + hm™,P,0,105 kg » hm™,K, 0
150 kg - hm™  $& T HHIEAESE N 120 kg - hm ™, JUrjife
MERE R IRZE (% N 46. 4% ) (BER — %% (& P, O
46% ,N 18% ) A (& K,0 60% ). i P/INEE
KM H RN SRR LR 1.

IR 4 MR, 2 F IR (W,)
T HIME 1 UOK (W) 5 B4 RN 1 2 ok
(W, ) 5 2 301 4K 15 300 R % 9 9 3 WKk (W),
2009—2010 4F A 35775 B AIRESZ IR RE K I6F 1]
Boh12 H11 H 4 A 12 HFI5 H 25 H;2010—2011
AR 12 A 17 H 4 A 15 HAIS A 25 H. ARG
KEH 675 m* « hm™ fFJH/KFE(d=8 cm) =i, R
EHE. I ER AR 10 H 10 H, A
FREFEACH 2 225 J7kk - hm™ 178 25 em,3 (K
2 NXEA 1.5 mx20 m=30 m’, BEHLIX 4L HEF. 1k
539k 2010 4£ 6 A 10 HF12011 486 A 13 H,
W7k 3 R A1, ) A A B 4 R g 7= 22 A By
AT, BRI AT AR S H SRl R PR
WAE 3 A H T b B

1.1

Table 1 Rainfall, sunshine and average air temperature during wheat growth period

Ay 2009—2010 2010—2011

Month e it e P-4 e it e P-4
Rainfall Sunshine Average air Rainfall Sunshine Average air
(mm) (h) temperature (°C) (mm) (h) temperature (°C)

10 12. 1 140.9 14.6 2.7 142.1 13.0

11 21.3 167.3 3.8 0 216.7 7.7

12 6.2 163.2 0 0.2 207.9 1.0

1 3.2 181.4 -2.1 0 180.4 -4.3

2 18.9 111.7 2.4 24.0 134.7 1.7

3 14.8 175.6 6.0 2.6 256. 1 7.3

4 20.5 228.0 12.1 10.4 261.1 14.6

5 42.0 263.7 20.8 132.0 228.0 20.0

6 9.5 101.8 23.1 0.3 117.2 26.3

B3t Total 148.5 1533.6 - 172.2 1744.2 -

HF-14 Daily average - 170.4 9.0 - 193.8 9.7
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1.2 @i H Kk
L2 1 /N A/ N2 WO, B A /N X ik
BRI AT 6 m*(1.5 mx4 m) HB SR B kL s I
7
1.2, 2 /NSO 4220 B & Perten 23 F) A=
FEHY 3100 U5 B B i A 78 E Brabender 23
A4 1) BUHLER 32050 85 & i, 40 5 #4154 100 H.
T 93 380 1 7375 5 2 FH B+ Perten 23 ] 42 72 (1) 2200 A
T A VR A% GB 13150628 I 5E ; Tl i A8 24 i
JH7EE Brabender 2\ H] A4 77 (1) 810106002 %45 51 {X
B8 GB/T 14614—2006 M 7. T A 4k 45 1€ 56 44 Bt
AACC10—O01 J5 i #k 4T, W I 38 ¥ #4232 ( National
MFG 7 B Az 7 (8 T AL A RN 2 430 ) I T A A4 R
1.2.3 GMP &8 ORI EIE SR Weegels 451 )
JrkEisE GMP & &t IR AEREE. 0. 05 ¢ 222 # N
1.5% SDS $2HU 1 mL, H T 15500 xg &0 15
min, 3% LISV, OB IR V5 0 sk ax v A AR
 GMP (35 U B3R SR 3 Uk, O 34{A.

2% Don 257 {7 M E GMP KL 441, B
1.5 g BERRTHE By, LA 50 mL B0, I 1.5%
SDS % 30 mL,{%5], 7F 20 °C 75000 xg &5 L> 30
min, {8F5 I 28R TR 55— 50
mL B0 A 1.5% SDS ISR 1 Wk, B -
EEE BB 1 g A 10 mL 804, 1 10 mL
1.5% SDS %W, 127, BUH B 7% W, 1] Beckman
Coulter 237 4E 77 By 1513320 B 380 117 5 A B 43 #r
% (laser diffraction particle size analyzer, Universal
Liquid Modules) I 2. % 8% 7] B H2 45 A 10 KR
BRI TR R AU E fR R A fE .
1.3 Hdlaba

TR E K FH Microsoft Excel 2007 43474k
B, >R SigmaPlot 10. 0 ZXFAERE], SR H DPS 2007 &
TR G 5 0 b 2 8 HCR T LSD ¥, #H
K MR TG AR S 0 B 7 i, ¢ D900 A6 DU 4 DG 3R
B k.

2 HRE5HMH

2.1 IRIE KA BN /N2 AT 7= 1 1) 5 M)

HSE 2 AERIRIR AR (K 1) s, PSSR Y
FEL 7 et 14 B T 7 U BB 1 in 22 S 15 I i B AT iy
BOLIATEK (W) ARG 7= B I, HE 2 7K (W) 4k
BRI R . BTt AR I WA R A A 3 ]
22 OS] o FE 8901 1 W, b B &
PR 3 T W M W, (B W A B =

10 G891 52010
a a =2011
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W, W, W, W,
P /K4 BE Trrigation level

1 AS[RIEK AR BEAS IR 8901 I 22 20 ki r= 4 (5% i)
Fig.1 Effects of different irrigation treatments on grain yield of
Gaocheng 8901 and Jimai 20.
W, : 2 B WIARHE K No irrigation in the growing season; W, ;3% 35 i
#E 1 YK Irrigation one time at jointing stage; W, ; B4 H FI4& 35 1134 2
K Trrigation two times at wintering and jointing stages; W : #k4& #)] |
PATHAFIHE S ARE 3 YRJK Trrigation three times at wintering, jointing
and filling stages. AN [F] 5 &} 75 4b B (8] 2% 57 1 % Different letters
meant significant difference among treatments at 0. 05 level.
TR E 225 P53 20 B9 W AT =8 B T W, Al
W, (05 WA B Y7 5 TG i 3 25
2.2 N[RIE K AL BT /N2 T A Ik A8 2 R ) 5 i

W% 2 PR, BERE AR DA 3G N, T8 AT 7K 2 R0
D TEL 797 5 5 G W A (H A R W, Ak 3 T AT
G ][] 1 TED A1 T2 1l s i) 2 408 2 0 7 At o K A
PR EEI 8901 Y W, Ab B IHT A A A Bk 1] 1 T A1 JE B
s 6] 591 b AR E K AL T 5. 1% ~28.6% (0.7 ~
3.1 min) Ff13.0% ~28.3% (0.3 ~1.8 min) , ¥ %
20 1% W, A BT AT RS Ao [ R0 T AT S 1] 3 ) L
HAh K AL B 6. 2% ~32.0% (0.6 ~2.0 min) il
3.5% ~31.6% (0.2 ~1.8 min). FH/NAZ A 75 1] ]
T P K AT AR KR BT, (L2 7K At 1 AN 2 B
H I AR X R AL it JBT AE AN S )
2.3 UAN[RITE K AL BXGT /)N 2 T 0 L i B 14 5 Wi

TR AN T 0 S 45 2R (3R 2) s, AN /N AE
s A BEREE K R 1 T A BRI PE A3 34 S B
SeH R R AR, HITE W, 40 3 35 B
SO AL R RRRUE T 23 38 35 O T A o K b 3.
B 8901 114 W, Atk 341 ity A (A RRURI T 4 3 49433l B H A
KA PEE19.2 ~55.2 em’ F10.7 ~6.5, 55420
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Table 2 Effects of different irrigation treatments on dough and bread quality characteristics of wheat

s 0y pusil A T ok 2 (i) zibi 25 [ Iz L R R N2 SISy
Variety Year Treatment Wet gluten Water Dough Dough Loaf Total
content absorption development stability time volume score

(%) (%) time (min) ('min) (em?®)

Hik 8901 2009 W, 32.9d 63.2¢ 7.37d 10.77f 780.0c 86.5¢
Gaocheng 8901 A 33.3d 63.1c 8.40a 13.18b 815.0b 89.9b
W, 33.8cd 64.1c 8.65a 13.85a 834.2a 93.0a

W, 33.2d 63.6¢ 7.98b 11.97d 800. 0b 87.8bc
2010 W, 34.1c¢ 65.6b 6.23e 9.90g 705. 5f 70. 8e

W, 35.0ab 66. lab 7.67c 11.97d 735.0e 71.8de

W, 35.7a 66.8a 8.00b 12.63c¢ 760.7d 72.5d

Ws 34.6bc 66.8a 7.26d 11.27e 725.0e 71.2de

W 20 2009 W, 33.1c 60.6b 5.70e 10.45¢ 782.5¢ 84.3c¢
Jimai 20 W, 34.3be 60.0b 7.02b 11.21b 800. 8b 87.0b
W, 34.7be 59.4b 7.50a 11.90a 815.0a 89.0a

W, 34.1c 60.0b 6.75¢ 10.95b 795.0b 84.5¢
2010 W 33.6¢ 62.0a 4.95¢ 6.25g 705.0f 63.7f

W, 34.7be 61.3a 5.76de 7.67¢ 727.5e 68.5de

W, 35.4ab 61.6a 5.95d 8.25d 740.3d 70.3d

W, 34.5be 62.4a 5.32f 7. 16f 715. 0ef 67.3e

W, : 24 FWAREK No irrigation in the growing season; W, : 3% T ##I#E 1 ¥KJK Irrigation one time at jointing stage; W, : BUAHH AR5 HATHE 2 YROK Ir-
rigation two times at wintering and jointing stages; W : 843 S5 WIFHEIIDIHE 3 YUK Irrigation three times at wintering, jointing and filling stages.
[RIZA ] /NG S 2R 7R (] — i P AN [1) Ak B[R] 22 53¢ {2 3 ( P<0. 05 ) Different small letters in the same column in the same cultivar meant significant

difference among treatments at 0.05 level. T [A] The same below.

F8y W, Ak B8 T A AR 1 6 4343 ) B H Al K Ak
PR 14.3 ~35.3 em® Fl 1.8 ~6. 7. UEHI7EAR B P 5
AURTEE T, 2 K (BRAIK + 41T K) AbHE = i
o SO HE 3T ) 1 7K Iy 2K

2.4 N[A)HE K b B /INZE R B R R A AORE

x3 FREALETNEREZAARGENHES S

J&E 53 A )5

MFR3 ATULE M, /NEREARES KR Z
<10 wm!PUkL BT KRR 9. 8% ~ 18. 4% ,10 ~ 100
wm BRI 5 AR TR N 45. 6% ~51.0% ,>100 pm i
i TG RFN32.8% ~43.2% . Rite<10 pm POk

Table 3 Particle size distribution of wheat GMP under different irrigation treatments ( % )

mR Fh W REFL  ICPHRE TR
Variety Year  Treat- Number (% ) REMKTHE Weighted average of Diameter of GMP particle (pm)
ment GMP GMP particles (pm)
<4.5 pm 4.5 ~10 pm >10 pm CE";/ZC;“ v S, <10 10 ~ 100 >100
\ Sa \ Sa \ Sa
Hiw 8901 2009 W, 98.44c¢ 1.48b 0.08¢c 1.31e 77.29%¢ 16. 14e 14.5¢ 78.3ab 46.1b  17.2d 39.5¢  4.5e
Gaocheng W, 98.40d 1.51ab  0.09¢ 1.53b 86.45h  19.56b 13.8de 75.5d 45.6bc 19.2b 40.7b  5.4d
8901 W, 98.31e 1.56a 0.13a 1.68a 90.09a 21.37a 10.6g  71.9e 44.1d  20.6a 45.3a  7.5a
W, 98.47h 1.45be 0.08¢ 1.49¢ 80.28d 18.58¢ 12.4f 77.1c 47.2ab 18.2¢ 40.4h  4.6e
2010 W, 98.44c 1.48b 0.07¢ 1.24h 74.83f 14.74f 16.9a  77.8bc 47.5a  18.3c 35.6e  4.0g
W, 98.47h 1.45bc 0.08¢ 1.34de  80.29d 17.61d 15.1b  75.7d 46.2b  18.6bc 38.7¢  5.7¢c
W, 98.38d 1.52a 0.11b 1.37d 84.19¢ 19.06bc 13.4e 75.3d 45.6bc  18.7he 41.0b  6.0b
W, 98.51a 1.42¢ 0.07¢ 1.27g 78.43e 15.88e 14.2¢d 79.8a 48.4a  15.9e 37.4d  4.3f
¥ 20 2009 W, 98.51a 1.41c 0.08¢ 1.25¢ 73.56e 14.26fg 15.4b  81.8a 48.8h  14.9¢ 35.8¢d  3.4f
Jimai 20 W, 98.49ab  1.4lc 0.09¢ 1.34b 82.81h 17.81b 14.1c  79.0c 47.9b  14.7c 38.0b  6.3b
W, 98.43h 1.43b 0.14a 1.38a 85.53a 20.17a 12.7d  76.4e 45.9¢ 15.7b 41.5a  7.9a
W, 98.53a 1.40¢ 0.08¢ 1.31b 78.37¢ 16.36¢ 14.0c  78.8¢c 49.5ab 16.7a 36.5¢  4.5d
2010 W, 98.53a 1.40¢ 0.07¢ 1.02e 70. 64f 13.22h 17.5a  79.2bec 51.0a 16.7a 31.5(  4.0e
W, 98.46h 1.46a 0.08¢ 1.12d 76.58d 14.57¢ 15.9b 78.8c 49.1b 16.7a 35.1d  4.5d
W, 98.42h 1.47a 0.12b 1.25¢ 77.37cd  15.17e 14.1¢  78.0d 47.7b  16.7a 38.2b  5.3c
1 1

W, 98.51a J4le 0.08¢

.03e 74.68¢ 13.88¢ 15.6b  80.1b 51.5a 15.7b 32.9e 4.2

V. AEF Volume; S, ; RHEF Surface area. T [A] The same below.
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Table 4 Correlation coefficients between volume distribution of wheat GMP and dough properties

A A i JOT PR it IS SpnKE

Variety Quality trait Diameter of GMP particle ( m) Weighted average of GMP particles

<10 10 ~ 100 >100 \4 Sy

B 8901 I -0.87"" -0.72* 0.90** 0.92** 0.95°*

Gaocheng 8901 I -0.82"" -0.75" 0.89" " 0.98" " 0.98" "
I -0.84" " -0.72* 0.89" " 0.79" 0.84""
v -0.87" " -0.73" 0.91"" 0.89" " 0.93* "

4 20 I -0.91"* -0.80" " 0.90"* 0.96"* 0.97"*

Jimai 20 I -0.82"" -0.73 " 0.81"" 0.78" 0.83""
I -0.81"" -0.74" 0.81"" 0.78 " 0.84""
v -0.89" " -0.86" " 0.92"" 0.82"" 0.85""

I . 1 B2 B E] Dough development time; 1T ; [ 42 5% B} 6] Dough stability time; I ; Hi 24K Loaf volume; IV . 23K A KA 1K & & GMP con-

tent. * P<0.05; * % P<0.01l.

R E A 71.9% ~81.8% ,10 ~100 pum kL
MFHN 14.7% ~20.6% ,>100 wm kL G EF%
TR 3.4% ~7.9% . kift<4.5 wm FOkL L 25 H
) 98.3% ~98.5% ,4.5 ~ 10 wm ki 5 BB H K
1.4% ~1.6% ,<10 wm UKL 7 EECH 1 99.86% ~
99.93% , 1 > 10 wm WOk AL 5 B ECH 1 0. 07% ~
0. 14% . BEE FEK ARG I, PIAS/NAZ AP 43 4R
FHRR AR 2 <10 pm F1 10 ~ 100 pm # FURL AT
AP RER R R A ok AR <4, 5 um BURLBIT (5 X
H A 5 e 3R IR S B AR S 5 m, ki 42> 100 wm
TORL BT o5 AR BRI SR 1 AUE 43 L RLAE > 10 um UKL
B B H B3 e AR E KRGS & ARBUIACT-
PP 7 A28 R 2 T RRUIIASCF- Y8 A8 W) 2 T v I AR, L
H W, A B KB FIT 7 G e SRR AR R K
HASH A KA B 2% 5 3. R W3 KA R T
HIMNEREARREGRN S &, &N E8EN
KRB RIITORLFIT 5 11 A3

2.5 /NENEARREURAR A0 SR BT 2
BRI A AR OGO &

e 4 BT LUE WA SRR Y T D e ]
Fit<10 pm F1 10 ~ 100 wm 4 8 KR AR B0k
TRBUE 3 bb 2 5 35 ol 3 A B 3 00 A DG, 5 42> 100
pwm A8 R RS R PURAR A 2 L 2 A% 0 3 IE A
X% m ARG A 5042 <10 wm #1110 ~ 100 wm &
EHEPNE SERUN T RN ATE R N A R e e AT il
FHOG, HRAE>100 pm A5 IR R A R BRR R E
g3 e A B 3 IR ARG

HEARREGEEESHAE<I0 pm 10 ~
100 pm FEARXRSEBRIAE 75 L 2 B F
SR A S RBUMABCE- ¥R 42 2R AU
Kk A2 TR AR > 100 wm 45 R B A A WKL
RFE 73 L SR 3 B AR OC. RUT R E R

RARBURLIT b7 LA 8, AR B IASCT $4045 Fn 2
RIS RSB , A 8 IR R G IR B i

AR 58 42 <10 pm .10 ~ 100 pm A&
KRG IR AR E 3 b 52 2 3 i 3 U
XK, HHiAE>100 wm B AR R G RBRRFUE 4
LS 2 IR AR DG, R IOR AR A3 B 1 KR SR
BLJIT 7 B T AL R R

3 it it
3.1 KIFIBEX/NESEARR SRR 301

A

Don %:'°' £ Carceller %' $2 H 43 % 1 hyper-
aggregation FAUFLRE [ $E 1 T E A EARREE
TURLIE LR 3 AP 0R 45 8 R A= W 6 i K
RN SR G PR G AAEESEN
WKL ; Il — R SE R N EIRFLh AR R
RGO UBRLIE XA /Y, HORAR RN A2 45 8
7 A S B 4 A s T R g R AR Y
LRI E K (KR 70% ~80% ) 4%
PER/NZERFRL GMP % 8 12 3505 T T 5 ( H [ R K
WM 45% ~50% ) ik (RFFE 1 ~2 em YK ) Ab
BN FFRL GMP B it ABIFFT 45 SRR, A [F]
IKALBRAERS B R ME/INASFPRL R GMP &5 & Fll GMP
PURDREAR I A 38 R K REWS 35 14 /N2 pp v
GMP &4, $ i R P ARFRIBURL BT 7 SR BR L1, %
<10 pm FURLAT 5 B R A LA, 325 >10 um B
KA H H ). 3% 5 9 4 45 i F o 45 SR — L
RUNERHEK BB IR TS EANREEN, AH T
R 1] = Yt — LR S RBURL GMP £
TR, T 5 A 2RI F TN FFRL GMP 1
FMERE UL



2562 NoH A

TR 24 %

3.2 JRGMIB SR BRI A/ INZE PR i OB B
p=A1|

B ASE AR N A E KR 47.9 mm
SR AR 77 B K A i 4 v 4 0K
T, HSHE 3 KA BETC B 24 5 L E LU
T 3 KON ABFREE R Y], WA /INZ SRR
FEHE 2 KIS IR B i i, PR3 INTE K, P i R, X 5
HTABESE 25 AN R]. 5 RN 32 5 /N 22 A 8 10 1) s
TR . A FE T AR [ 7K 43 00 R 148.5
F1172.2 mm, 78 K T HABBE A oK &

WEMFE PO R T AR S T
M, T R i DR (A RN R 1R 111 5
FRALFR I FAR 1 /N 22 R 2R A B s AT T T A
S R A P g A R e B B KR
BOA AT 230000 T B AR 0 2 T A B[R]
TRV S [1) $47 i 38 7K Y Km0 T 4 e, (EXT 7P A
F. A5 R B BERE K YRS N, 18 AT U ] | T
PR RS B ] | T A AR RO T 6 5 D 43 350 522 0 ST 484
Je BEATR A A . JFL v T AL AR | 1T AT s 1) A g AT
FEE BRI IR E 2 7K (B4R R T 7K ) B 3k 31 e
e, H5HAb K b B 25 5 1 2 X S A AR
IR AS A — B RN A F W38 H K
AR T 2235000 T 5 BTHE A 0 el | T TR Bt ]
o I E] A B2 e | DA T A P o JB 5 (LI 7K oAt 7
AN R B I AR 2 A i TR A R B ) /N i BT
. LA LSRR YK A] DU /N 2R i
T A A . X5 A A A T g 4l A —
.
3.3 /INESEARREGIRRAR S SFRLG TS
R AH I E R

IEAE R M RIFSE R A, 45 B 1 SR A IR G BE 43 A
LB A SR DR T A B AR B T AL R
Jo R SR R 2R 0 AR g 4 R I T A B st
Ji) AR R B E) 1 5 R A2 < 10 wm #1110 ~ 100 wm [
BEARRG PR E 7 b 5 25 o o 2
FHOG, HRiAE>100 pm B4 2R 1R G A B0RE 14 FR
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