ISSN 1000-0933
CN 11-2031/Q

Acta Ecologica Siﬁl




% £ 75 %R

" (SHENGTAI XUEBAO)
B WA £31&5 £7H  2011F4H (FHT)
E R
N # RARF R TARAL G LEREEMAENGFT TAL e % L HEX EEH, % (1763)
IBIS 4244 4 db AR 3R Ak Ak NPP EZ o0 B F 9 BB ovvemeesereeeeeeeeee I IR—E,XIJ%J% (1772)
X@ﬁﬂ,}ﬁi/\a AL I T B ERIE I Frvvrvrrrrreerrrrrnnnnnnnneeerernnnnns BrarE A, B4k, (1783)
VREARA LD ERFE A A RARG B R e H oA, R B E & % (1794)

@u%#%%ar‘%i&ﬁﬁ)%;t BE 7 89 2 JF BIRA B Foeeeeeeerererrrernrnennnnnenn KT kHE, T B, % (1803)
B e X ¥ S L /1 TE IO T EHE, L EHE, % (1811)
3 FeARAALY ARG B 89 L KRBT E RS BOR oeeveeeeeeeeeees AL R AR, ERRE (1818)

HRAT 2D FTAAS TG KRR IR AT S TAIEACL oo )&, BiRM, EEE,F (1827)
BAT HRE T F MG AT RGO FHA] e ZLE KB, %, % (1835)
T T Ao TRIRE AT B R E ) A S AR 5 0 v eeeeereeeeees BB, EHE, K F,% (1844)
A CASA BERNAE I dg o8 WA ALAR S 55 — B2 = 7] covvveeeeee s F SF R (1855)
TR T LAY R B LG IR I Fra B o eeeee e T O RMMEERR,EEH, % (1867)
J A7 e RS B A LT3 P TR AG B A AR ve e Fﬁfg. g&ﬁ]% WM, & (1877)
Ao F AR AAE X AT K F) ) R BB Ty eovevererere e 5 7[7};’ Fifl“ﬁf!:,}"’]]j]/}}{,% (1888)
F BB BAAER N,O HEAL coevrereereeeeri EEA, A, A EH, % (189)
FEATFORIAL B JG AR LT W& 9 T S MG Hra Fok, B L% KR, % (1904)
ARAR VL BR D A 0 A A S AR A AR S o B A vy e «%’ﬁﬁ’nﬁ,i@h%%,i% % (1911)
R ARl AT A7 SR G A ROR AL ARG L G GG R o coveeeeeemeeeeeeees WM, B R, (1918)
R R S WA EAE R B H G IRBL B TG K Foeeeerrrrenee s REF, K &, 2 % % (1925)
T E A ZIFARA R S RRIRSG R e T O, BT AW X (1936)
WARIL IR A A B A SRS e AR —— AKX T = R A e e ERZ RS A, A LW (1946)
FT = AN S A SRR IAI A - S R R e % %,%%Hﬂ,i £ (1955)
ST BT ALY )™ M T AR G 28 e veererrmmnrreeeaeeeessnnninnnen, AHEFE K. EEA.Z (1962)
IRE R D EBNTE A T AL e O ON,E H,ERE, & (1970)
A TFEEAR Cy b AR EIRD AR BB cooveereerreee, x| 48 % (1976)
R TR T FEA G DRSS A G RIS oo O, RBA, A, % (1982)
R RG] RARFEL B FE covrverrrerrorrteeni i %Rﬁ‘ﬁ,?ﬁ FH,)%]@%X (1993)
TALIE FTHE I R BRI FE GG A B WA AR e eeee e %ﬁ”f%,ﬂj%—aﬁ,?ﬂ %\é’% (2002)
ZiR 5Lk
B L M B SR o T OB, T A 1B AU B FOHE S o eeeeeeenrnnn e et I BRI, E  F,% (2008)
SR BB EACTE BLRAIL B AR 5 ARAL I G ] evveeeesennnneeee E AR NHEE E,%F (2019)
ia) A i
T AR AR A RIS T BRI e b B EEE, A 4L (2029)
Mk
PR o 2 B B A AR AR R F o e B RGBS, % (2040)
SFYE IR P e AR AL I A B O BT RSy cveeeeeee e KoL, 3 %@.,ﬁw L% (2046)

HAFIEARZSE:CN 11-2031/Q = 1981 # m * 16 290 * zh % P % ¥70. 00 * 1510 * 33  2011-04

EEECEECEEECEECEEEECEEEEE

HEEGE . RS - Tl SR —Hh A Sty s D ) A b P Dk R b 1 B YR R R, R BN, JE TR VA A MR IR
Wz [ BH G
HERE. BFEMEFEESEZHIE  E-mail: cites. chenjw@ 163. com



A A 52 Hg 2011,31(7) (1827—1834
Acta Ecologica Sinica

iEEAE RN EI A BAKBRAGIE
5345 B 2 94 B

I8, ERMAT EEF,FXM, 2 P F F OBRL, RER
PR KA B AR T 900 AR T 271018)

FE AP RRE IR (CMP) J2 P E /N i B iU T 2R 3R /N RPRL R B i R e, GMP LABRIBASURL T X 7E /)N 22 P KL
JRFL AR o R ORI W FE A R S R B AR R BRI, AR TR R AR A% /N2 (R Sk bR 3 it K R IR R T it K T 5/
FHRA T AR R VR G R IR AR A A I e R, 25 R R, 78 0—240kg/hm® 38 [ P 14 il 2200 i Wk 38 3t v /N 22 P s
GMP 13 & i U ARSI AR T/ NEAPRL GMP FR R, /NZZHFRL GMP BURLKLAR 4370 Y5 [l 2 0. 375—256 wm; GMP FUk:
A A FEURIL R TR 3 A 14 22 WU i 2, B0 E A0 A SR SR 28 . 7E 0—240kg/hm® Y15 161 P 3847t 20 I8 6 3 32 150 > 10 m. GMP 547 4
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GMP particles size distribution in grains of wheat in relation to application of

nitrogen fertilizer
WANG Guangchang, WANG Zhenlin*, CUI Zhiqging, LI Wenyang, WANG Ping, LI Yong, CHEN Xiaoguang,

MENG Fanyu
Agronomy College, Shandong Agricultural University/ National Key Laboratory of Crop Biology, Tai'an 271018, China

Abstract; Glutenin macropolymer is an important characteristic that affect significantly processing quality of wheat flour. Tt
is determined by glutenin subunit composition and influenced by field environment during grain development. Application of
nitrogen fertilizer is one of the most important measure to increase grain yield and protein content in winter wheat
production. However, misuse of nitrogen fertilizer will not only affect grain yield, but also cause the decline of quality. To
evaluate effects of nitrogen rates on GMP contents and GMP particles distribution in grains, a fertilizer experiment was
designed with four treatments: without applying N fertilizer (NO) , nitrogen rates of 160 kg/hm’(N1) , 240 kg/hm*(N2) ,
and 320 kg/hm’(N3) , ratios of base fertilizer to topdressing of 1:1, using two wheat cultivars differing in spike type. The
plot area was 3 mx4 m = 12 m’. At the three-leaf stages, the seedings were thinned to a density of 225 plants per m” for
Taishan9818 ( the large-spike cultivar) , while for Shannongl5 ( the small-spike cultivar) that was 180 plants per m’.

The results showed that application of nitrogen fertilizer increased markedly the GMP content in both cultivars, but,
there were different patterns in response to nitrogen application between the two cultivars. Nitrogen application generally
increased GMP content at nitrogen rate ranging from 0 to 240 kg/hm’, and decreased when excessive nitrogen of 320
kg/hm’ was applied in Shannong 15, while in Taishan9818, the content of GMP was increased within the nitrogen rates
from 0 to 160 kg/hm’, and decreased with the increasing nitrogen supply. This indicated that appropriate N fertilizer rate

generally increased GMP content of wheat grain, while at the excessive nitrogen rate, the contents of GMP decreased.
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Taishan9818 | the large-spike cultivar, was more sensitive to nitrogen in GMP content as compared with small-spike cultivar
Shannongl5. At maturity, the diameter of GMP particles changed in the range of 0.375 —256 m. Volume and surface area
distribution of GMP particles exhibited the typical two populations, while number distribution showed single peak curves.
The D4,3 (weighted average volume) of Shannongl5 was higher than Taishan9818, this contribution mainly came from the
higher percentage of >100 wm GMP particle volume distribution in Shannongl5. At the rage of 0 — 240 kg/hm’, the
percentage of <10 pm GMP particle volume distribution was decreased with the increasing nitrogen supply. It indicated that
appropriate nitrogen fertilizer rate generally increased the percentage of lager particles volume distribution. The surface area
percentage of 10 —100pm and >100 wm GMP particle and the D, ,( weighted average surface area) were increased within
the nitrogen rates from 0 to 240 kg/hm’, and decreased when excessive nitrogen of 320 kg/hm’was applied, nitrogen
application also increased the percentages of number of >10 m GMP particles. These indicated that appropriate nitrogen
application promoted the formation of lager particles. The analysis of correlation showed that the content and proportions of
GMP in total protein were positively correlated with the volume of >100 m GMP particles and sensitively with the D4,3. It

suggested that the higher proportion of larger GMP granules was consistent with higher content of GMP in grains of wheat.
Key Words; wheat; nitrogen application rate; GMP; GMP-distribution

INFZ S A2 B AR RS KR R R S IR B AR R R A 3R R R R TR 0 3 A5 SR, R IR
B2 S TR IR R A ) S5k o AE DRI RN A S 45— B 0 T AELAR 15 5 A 45 IR0 S 38 /N 22 T
ZR—ANEEFN . AZMERCROUEZ /N 5 EE S SN R 22—, Gupta SEWFFEIA N it 008 i
BT AR = A IR 2 S B0E T A M e ) (IR R AR 9T 25 SR 22 e i A e 26 5 . ARG R B
Jiti L 7K S BB AR P A S TR 2 1T A Bk A R A, 4 it A A A R v ik
R 5 i, (H e s IR S0 R B R PRL 58S R R AR 45

2 A BRI A A 1A A, S R T A o A EE R ) AR R W 2 [ e R L B
HA SRS E AR, b KRBT 1.5% (w/v)SDS BB IR E H , Bifr 44 e B EHRKEBAK”,
fA AR GMP), Don SEMFFE & BH, 23 8 FA K B A WA /INZE IR FL R J2: DABRIE 45 26 (3 UKL 800 , 23 28 1 B0RE 8 K
ANDRE T TG AR BT T A48 P TR (RITTET SR ) R4S 2B R B AR BT AR RE Y GMP B B Bk AR K
/N2 IR N A S RS AR 2 O Don SERGE , 5 5+10 W /N SRR GMP JURIRE A 4 K v TR
KT GMP ORI ARAR " o Bt AU TT DAAR  23 2 R R A R & i, AR A8 2 1 3 e A E T
G ITAZ UARBEHEAE AR AR S AR ARG RS B0 E 2050 (UPP% ) 1E AR A AR RE /N X 43 A
IMUARFZE , FEIA 3 it RO AT AR i ANV P B 1 SR A AR 1 L 81, S i SR A5 AR R R B o A i v (R
PER XA 2 R SR A AR BB R AR 20 A B S0 B DL 4G

Rt WFFE T KR INZERPRE GMP 55 de S FLURE A2 43 A0 (R 52 0, A7 T 1) 1 348 it A0 X /N 22 7
L [0 5 SO RS 80N, SRy /N2 R I v 7 ke i il - B AT 7 28 4R S ARl
1 MREFE
1.1 5t

I T 2007—2009 AE7E 1L AR AR b K 22 Z8 A SE g sl i A7, A b2k B KRR B A& /N 22 i B 2R 1L
9818 ( TS9818 ) FIZREIIA /N S LA 15(SN15) . W AU AL S B NO(N 0 kg/hm*) \N1(N 160 kg/hm?) .
N2 (N 240kg/hm*) N3 (N 320kg/hm*)4 P7KF, FEAE 5B AR A LBk 1.1, 3B TR AREA . 5 2BEPLIX
Higit, EmRZ 3 K, DXEM 3mx4m=12m*, K + PR R+ 0—20em L2 H PR 2R HAA HE
R HUSER AR AN 11.3 g/kg 0. 83 g/kg.59. 96 mg/kg 20. 3 mg/kg 1 83.0 meg/kg, BEME HRAC 4
A4 120 kg/hm* (120 kg/hm® , 2FEHAEICHE . FHAEBIBERE R H A6 A — B0y 5028 PRI, iU IR
30 ., T esCHAMEE, HTEHNMT,
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1.2 st H Ko7k
1.2.1 GMP &H&E

S MEIMHE 1 05 B REE R 3, 0. 05g &M ImL 1. 5% (% SDS 42 BU, # iR T 15500 x g B 0>
15min, 77 F I, TN DRI 8 5% Ay R S A GMP AU
1.2.2  GMP HEHURLE N 2

Z M8 Don )7 L HE L GMP BRI, FREX 1. 4g BES BT 50 mL B0, 1.5% SDS ¥ 28 mL, &
)RR 12h B2 A, BEFEER,80000xg ,20°C B0 30 min, /NUZEEEJE S WPIREE 1 RBERS , 12T, FREL
1 g A 10 mL B4 BERDINA 1. 5% SDS %W Sml., 1821, FH 1513320 #OGAT SR 2T ( 2 Beckman
Coulter A H]) 737,
1.3 St

K H Microsoft Excel2003 F1 DPS( Data Processing System ) 453143 M1 R Ge b A 15 Ab BRAN S T 43407
2 HER5HH
2.1 /NEHPRL GMP 58 & & . GMP/Pr SRR

1 R AR E RN T /N RPRL R GMP & B BORPRL = B it AR T 240 ke/hm® (N2 Ab ) i, £
TR G Al SN1S FPRLA GMP 5 H it it 260 e 496 o 428 8 2 00, H 244t 2R i 2 157 %8 320 kg/hm® (N3 b ) B, GMP
A TR AL R TSO818 it UIE 5 S BURk , il fin it 280 (N1 AR ) AR GMP 5 it i 388 Jin 28 50 K
{H, gkt & GMP & &R TR, TEART 240 kg/hm? il 0 Vi L DA It 2 188 o, A ok i 22 4
PR T, N Ak 2Lt ZOFFRL ™ T B, RO 20l AR R TN KR GMP 1 AR BB R R 1 ()
TR,

BT B i/ NFZ KPR 2 Ao 2 B, 4R A8 B KR A IR S B8 P T o 4 B it 2 R R =2 [ 22
SR R K

R1 EAREXNMEFK GMP S8 ZARSE.GMP/Pr RAFH = EBHI0
Table 1 Effect of nitrogen application on the contents of GMP and protein in flour, GMP/Pr and grain yield of wheat

SN15 TS9818
QbR

Treatment GMP Pr GMP/Pr Grain yield GMP Pr GMP/Pr Grain yield
/% /% /% /(kg/hm?) /% /% /% /(kg/hm?)

NO 2.25d 12.07d 18.62c 7888 1.88¢c 12.69d 14.84b 8116

N1 2.51¢ 12.87¢ 19.49b 8387 2.6a 15.92a 16.36a 8217

N2 2.92a 13.83a 21.09a 8689 2.56a 15.36b 16.66a 8531

N3 2.83b 13.71b 20.66a 8402 2.06b 14.5¢ 14.21¢ 7892

AR SR A AR NG T SRR 28 R 1K 5% B#KF

2.2 GMP HRBE AT
2.2.1 GMP ki AAFi

AR T, BRI /INZE A F R GMP UKL AR R 43 A i AL, ¥ 2 WL il 2 (181 1), A A2 3 T
0.375—256pum Z[0], 55 1 PN ITE Spum 2247, 50 2 N EMETEAR R S AN AR RUKF Z 0] 22 580K, 28
AR BE AT 100—140wm Z 8], GMP FIURC AR 73 A [ v (i e 5, 28 A [l 807K 7 F R B0 3 R[], 22 B
[Fi] —7 A% 3 L PN ) GMIP 0k 7 A [l it 8K T o A AS IR 9 A9

1 2 ATAL, /NZZRERE GMP JORLAR TR A AF A6 S AR AIAL BRI 25 5% 0 <10 wm FUREARRRIT b7 R AR EL 51K
13.2%—38. 1% , 1 10—100 pm UKL FI> 100 pm $50CRL XA FRL A 538k 43 51 4 30. 3% —47. 6% Fl 23. 8% —
50. 1% , D(4,3) TR BRI 4428 , BB AR R EESE, SR LR ), 2R 5 A
SN15 4 GMP FURLAA RS- 248 B 5k T AR 80 5 b TSO818 , X A R0 % i >100 um B GMP JFURIAE 1k
Z PR AP SN1S H1<10 pm 1% GMP J50RLFT (5 (R FR E 4 be b 2510 TR Y 5 D TS9818 , T >100 wm FUkL BT (5
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PRBL L] 25 5 T TS9818,
iiie NO #ttt= N| =55 N2 b= N3
7%
0 SN15 - TS9818
8% |- " 6% ~
o " l)/
‘ 5%
E 6% . ’
° ,7'{ 1)
> LRl 4%
3 et
§ 4% - W\ 3%
= H v!
pi e 2%
2% /A
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%1% Particle diameter/um
1 BEX/NE GMP KRS HHIRMm
Fig.1 Effect of nitrogen rate on volume distribution of GMP granule of wheat
F2 IMEFFHL GMP RS H
Table 2 Volume distribution of GMP particle /%
i Fh hb¥g GMP Kif8 Particle diameter of GMP/ m
Cultivar Treatment <10 10—100 >100 D(4,3)
72111 9818 TS9818 NO 38.1a 38.1c 23.8¢ 53.24c
N1 28.1b 38.2¢ 33.7a 65.70a
N2 23.6¢ 47.6a 28.8b 64.12ab
N3 29.0b 42.7b 28.3b 63.92b
114% 15 SN15 NO 23.9a 42.5b 33.6¢ 73.75¢
N1 17.4¢ 47.4a 35.2¢ 77.77b
N2 13.2d 41.9b 44.9h 92.93a
N3 19.6b 30.3¢ 50.1a 92.81a

[FER A AR NG TREE RN 2257 R 1B 5% WK

Jiti KT S 25 S A /N AR GMP JBURLAR B4 A, e 280 0 35 0/ T < 10um 50RL BT (5 AR FR L 491, 7 0—
240kg/hm” it 7 B P, Bt 6 it 2R RO B4, <10 o IR IE o AR BL B8] 638 285 FAAIR, 406 R0 14 &2 320kg/hm
(N3 AbFE) B, H s 3 T 57, TSO818 Al SN15 84 NO>N3>N1>N2,, 10—100pwm F1>100wm kLT (5
AL TS9818 F el N2>N3>N1>NO N1>N2>N3>NO, i 76 SN15 H1 3632 N1 >NO>N2>N3 N2>N3>
NI1>NO, AFiEEAKTF,D(4,3) RIH5>100um FORLAH R #2116 2000 R 0% o 25 48 o K ik
FRUBURE T b (R R L 3], U KRR AR b TS9818 Xof it 20 HE A A0 Ja , M AN it 420 ( NO Ab B ) It 20 ( N1 &b )
>100 wm UL (5 AR LU AERARR 23. 8% 2T+ 28551 33. 7% 5 111 Z2 B A B SN15 (19 GMP KUK o LE 451 ]
It 2 A I T2 AL 38 T, DO 0 (NO AR B ) Fe 41 33. 6% 326 A 14 N ) i i /K F- (N3 4b#H) 1 50. 1% .,
2.2.2  GMP kiR o1

AFEEIKE T, /N AR GMP UKL TR 73 A B S5 AR AL, i 4 AN W] R0 (18 2) , R (E Ay
HIRTE 3wm 2247, B AN AL/ I BRAE 120pm 224 o WE(E I R/N S BUK -6 R B 5

FIAFR/NSGFRRAE JEAR RETSFE LA B, W3R 3 T LA /N FF KL GMP<10 pum
R 5 M T A 75. 2% —89. 9% ,10—100 wm F1>100 pm UKL 43 51 5 48 F 0 A 8. 9% —19. 1% Fil
1.25%—5.74% , iAW ERFER T <10 wm PORLAT (5 R AR LLA], 300 T 10—100 wm F1>100 wm B0k T A
TR, IFH 75— M A G N (0—240 kg/hm?) | 25 it &L 0190, 2 Lo 9155 25 AR sl fm . /22
FERL GMP 0k 2 BT 34942 (D3 ,2 ) J18 B 220 ek 388 i 34 K (R it 0 S 23 0k/N (D3 ,2) fBL,
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(dde NO  #ott= N| =% N2 sdii= N3

% |- SNI15 % | TS9818
<
5 4% 4%
3
&
é 3% |- 3%
3,2 2% | 2%
1=
_L+H§ 1% 1%
Tt N
O | 1 l | | | | | | 0 |
0.4 1 2 4 6 10 20 40 100 200 400 0.4 1 2 4 10 20 40 100 400
$i4% Particle diameter/um
B2 MEERx/INE GMP REMRS AN
Fig.2 Effect of nitrogen rate on surface area distribution of GMP granule of wheat
£3 INEFH GMP XRERHSH
Table 3 Surface area distribution of wheat GMP / %
Loy hbEm GMP Kif# Particle diameter of GMP/ pm
Cultivar Treatment <10 10—100 >100 D(3,2)
Z=111 9818 TS9818 NO 89.9a 8.9¢ 1.25¢ 7.16¢
N1 86.0b 11.7b 2.33a 9.28b
N2 83.8¢c 13.8a 2.40a 10.58a
N3 85.9b 12.3b 1.83b 9.13b
4% 15 SN15 NO 84.6a 12.7¢ 2.65¢ 11.06d
N1 79.3b 16.9b 3.77b 14.43hb
N2 75.2¢ 19.1a 5.74a 18. 16a
N3 84.9a 10. 6d 4.55b 13.06¢

AR ECJe A AR NS TRk RN 2E R RIS 5% BE K

2.2.3  GMP Pk H 731
AFEFERIKET /N RPRL GMP FURL &L H 73 A 1 52 B i 28 A (11 3) W HE BRAE 1pum 72, IEE(RR
NS RK R UIAR DG
(4~ NO #o4e= N| 65 N2 #44= N3
8% | SN15 8% |- TS9818
6% 6% I~

4% 4%

¥ H /34 Number

2% 2% -

L : o U I | I m ! |
20 40 0.4 1 2 4 6 10 20 40
%% Particle diameter/im

B3 MEX/NE GMP HEBSHHIRIN

Fig.3 Effect of nitrogen rate on number distribution of GMP granule of wheat

M 4 B ORERASR T /N PR GMP FURIEL H 4345 78 AR A 5 Fh TSO818 Al Z2 Bl AU 5y A SN15 3k
FUARL, FE <10 pwm PURLZH AL, >10wm ) GMP FRAY S5 H B0 0. 1% &£ 4 .
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it B /INZZRERE GMP UKL B H 43 A3 10 5 1 ok %4 INEGMP BB
B , R A A T A TSO818 [ 52 M T+ Xof 22 e Al Table 4 Number distribution of wheat GMP /%
At AP SNIS (52, il A S T4 R 2 6 A > 10wm A e GMP ﬁ?(erl;/:Lm]ml
GMP k%L H L], {H )2 TS9818 ¥FA>10wm 1) GMP Cultivar Treatment <10 T
WUk H T 5 A A8 — e il S0 R P B it R el 9818 NO 99.91ab 0.09bc
E‘Jiﬁﬂﬁﬁﬁ}}:ﬂ‘%, ﬂiﬁ@ﬁfiﬁﬁl‘%{&>10p~m EI/‘J TSO818 N1 99.89ab 0.11ab
- N2 99.87b 0.13a
GMP ki £ 5 B 5 (%) Fe il T X6 T 22 BB A0 i A SN1S “ 0. 05, oo
FEAESA T LA > 10pm GMP UKL H He 1, 1 i 4% 15 SN15 NO 99.92a 0.08a
om0 I AR >10wm 1) GMP Bk H B b 79 NI 99.89a 0.11a
He sl N2 99.89a 0.11a
2.3 GMP RIS 5 GMP & 2 AR AT il %989 0.11a

GlEiEd = /NG bR RoR 25 RIK 5% 83K T
HIEHESMHT (5 5) B0 INEEAPR R B ity IRV NS, SO 3% B IcE

PRE i B S T U245 <10 wm: GMP JBURLAR B T 23 FE 2 FAUAHSEC R 5 5> 100 um GMP UKL A FR T 43
FEAMAR B EpRiAE D(4,3) 20 Bl S IEA MU IEASGOC AR . RIARAIAE GMP BRI R A #E i) GMP 5

x5 GMPHRESNHES GMP 2EMHEXSH
Table 5 Correlations of GMP size distribution and GMP content

GMP & & GMP 742 Particle diameter of GMP/um

GMP content <10 10—100 >100 D(4,3)
GMP % GMP content -0.788 -0.483 0.889 0.975*
GMP i S 1 LE ) GMP/Pr -0.795 -0.470 0.882 0.976 "

# 7R 5% KV L2 S

3 itig

INEFERIR R TR E AL (HMW-GS ) i i £ (] s i BALE R E T, R 5 a0 FEAEA
W73 (LMW-GS) -5 HMW-GS 4 Y Bt 2 W 5% AR E , B s A 0 S 854, i AR R K R &K (GMP) ,
HA BB Z s R AR, 2 IR I Z BRI 297, Zha F1 Khan 2550 0 346 U0 0T LIRS GMP & i
AR AR ER P JE A A e A g & B, BUIEXT GMP AT HMW-GS F5 2 A 38 12 5503 5 U8 H 2 A
A FPREE A SCT L ARG SRR it R RN T /N RERL R GMP 8 BORPRL R . FEART 240 ke/hm” A
SO P B R Y, A R RL e B AR T R BN AR S A, /N AR i . GMP i
TR, RIS 2R AR TN AR GMP AR B AR = TR A, X 0] B TR O iE i A RE S (2 i GMP
M RATE R, (H i Bt ZAN ] T 6 AR R, S EORPR B R RS R R MM 55 AR A Y A
AR, HETTRZ R A VIR A, KRR & FR TSO818 ¥kl GMP & i X & 2K 14 S by 8 Uak , PE ARG 25 F L 1K
R (160 kg/hm® ) LbFERP ] (5 HAFAE GMP 5 s 38 I 22 5 KA, 3% 1T B -5 AN [ A AU /N 22 P ISR R 1 22
FHEKN

Don %5 A\1E Carceller $ H 945 % F hyper-aggregation &5 JE7l 42 H T GMP FURITE iU 3 B3R . 48
EHVIAEY A KERRYIER SRS H—LRE MR EA PR IRt — R 550N
R AR ARRAIRTE /N FER IR FL 2 BRI A 88 1 B0 B, ORI 23 A YE R 1—300 um , K428 K/
G FELH B AR B AR 220 ARG R AR R TR UK R, N AR GMP URDRL AR 43 A A 34 AH
AL, AU 25 v B A S X i 2R 728 Ak REAR T M 0. 375—300 wm 3 55 H 407 2 BLiég il 26 28 1k, GMP ik 3=
Bl <10wm PRI AL AL, >10wm 1) GMP R 540 H B 819 0. 1% £ 47, i & K VB8 5 35 52 i /N 22 6 hr
GMP R kAR 43 A, i it S BB % I 35 1 5 K L P R RRUSORE T o AR BR LB, BRAIR< 10 pum 0K BT (7 802 T AR
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