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Abstract: [Objective] To in vestigate the trends in genetic diversity among widely used inbreds from 1991 to 2001 in China
and to compare genetic variation among three major germplasm groups. [Method] In this paper, 88 inbreds of 66 maize hybrids
which widely used commercially in 1991 through 2001 were used to analyze the changing trends of the genetic base with 111 SSR
markers. [Result] Firstly, 659 SSR alleles were detected in 66 hybrids with the average of 5.95 per locus. Nei’s genetic diversity
index of the widely extended hybrids during the past decade was increased from 0.67 to 0.69 and the allele number increased from
603 to 653. Only 0.9% absent alleles but 8.5% new alleles were detected by comparing the hybrids in 2001 with those released in
1991. Secondly, there were 583 alleles detected with 111 SSR markers in 39 inbreds including 16 from SPT group, 15 from Reid and
8 from Lancaster. Of which the alleles detected in SPT group were the most and took the percentage of 77.4%, Reid and Lancaster
groups were 61.5% and 60%, respectively. The alleles frequency difference between Reid and SPT, Lancaster and SPT was both at
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about 32%, but the frequency difference between Reid and Lancaster was only 25%. Most of the special alleles existed in SPT group
(24%), and Reid and Lancaster groups provided fewer (7.9% and 7.3%, respectively). [Conclusion] With the introduction of new
germplasm and improvement of the old germplasm, the genetic diversity of maize hybrids was not decreased but increased to some

extent. There are many unique alleles in local germplasms which maybe become the genetic base to produce elite hybrids when

crosses with those abroad. So it is necessary to pay attention to the improvement and utilization of domestic germplasm.

Key words: maize; genetic diversity; germplasm group

0 35

CT50 R Y KA BTs AL S Al T 578 2 oK
BFAFE A E R E 2 —, WA 1991—
2001 A | 3 OK A AT Pt AR FE R R AR A DA J =
KF SRR M N A, a2 v [ K R (it
—UEER . [aT AWFC bR Y SEEDE A b
B RS K, WA e F s iR v, (A
B PR ETHEE, RPN R R I
T H¥ERAE A B, Smith ZEUR 2 i odh X
SEBE N ] 1930—1999 44k 90 4 [JHE) ™ Z2 A8 Fh 1 st A%
FEREIEAT TR, A B e B R B S
Reif %P F SSR Aric /04T T BRIk 25 50 4 F 284fk )
TR A R AR BRI AR, R IR K ()
B Z R R BT N T EAR TR
Jsitthy,  BEORLZL ) KA FURAITE 16 2 ASEIEIN,
TR T BRI Y. B PR B 1R b 7 b, 20 20T A DS
FE 5 LN 4 70 R K Rl e e b I s Boke, R T
FRIEMIRAFHEE T 3 MBI B, 1954—
1959 4 DAHET i B B 28 A8 R0 32,5 1960—1970 42 LAXY
AR, 1971 FELUE M BARAZ R o 1 SERCH
Hb 7 P ) A B R e AR T ORZ) 15 AR I )P
7E 1978—1987 4E[H LA 330, 3K Mol7 Flai 5[y
KVUKE T AR L, AR IASF e AR
24.36%34 %) 55.63%, Hor 1986 AFHIAF] T 61.39%,
HFE—A BAE RAR 2 A K HARE 35S Rh, A&
] KA T A Rt H e As 1 B N 2 —1, gk
s Bk AR H AW 24604, H 330, Mol7 Al
B LY R O AR L R KT AR S FH R R OK
S, BN R 20 tH2d 90 AEARHEH 3% [ A2 A8 Pk &
(Reid) AL B A TR T BIAE oK B R A5
FEAil o BRAR AN DY el o [ R b g S R I AL
BEWNo B L N 1570 0 R EE AN PSSt 1'% £

TR 53 S LA L A o —
HZEEMEAEM. 20 2 40 FRZAT, BREK
— RIS NZ 560 R A5 BRI o B R AR A0

W& LEME ARG L, RFLP. RAPD. SSR #ll AFLP
G T AR IO 2B AR A FE T A I T
H. Mumm Z5PRIH] 46 % RFLP BEFI4REF4H 5%
148 MR EK B A RIBE RIS 2 D APFHaE
(BSSS F Lancaster) , #RJF7EIX 2 MEN o4 11
ANFFMRATAE, SRR, Hrbsicklams iy
AIEHAR BE BT V) £ o IEJR » Messmer 259, Dubreuil
201 Smith 2881 Warburton 25D RS AR 5] 728
it . T E R EKRE R TAEA R &R sL ka5
G AR T < T g R A AR, o AR RIEE
FZAZ A L A FERE M, Eakk SR YRR A 77
FFpIRA. RIEX R B RBLR T SRS,
S E R, Kb E ORI b 2R Reid.
Lancaster (Mol17 F1H 3302 MWAE . VUL, fig K
g AILE AMRE. ZRGWFPE . Suwan FIMEE S
F 4 AN S D APMEEARE 9 NERE, i = 2
FIH RAPD 4y Fhric, XFH [E H v 2380 15
A FBORAR QA RIAT TR, A1 15 AN AR
ZALH4r ok 6 AR 1280 Lancaster [%%; 1125
DUSE-SL iM%k TIT2E 0 Reid M2 IVE AR KL RS
V22 5003, 478; VIZEA H 330, e 4 Hidt— %
i, H RAPD bricd T 1ok A RABER 5 Rtk
—3, RAPD 15 FK A8 R ISBERI 5 1IN & v AT 11 6
7 1474 UF ] RFLP. SSR. AFLP Fil PAPD 4} T-45
A 15 ANMEERMRNRI 2 Ok DY Sk L iR ZLE
Lancaster. Reid fl PN 3L 5 ANERE, 5 RiEHrHEA
—8, B EE IR ERTI R 71 AMER R
KILZZRI) 84 43 HAS R AATEL, AT 111 4> SSR 73
FARACHE [ ) KRBT > Reid i 1L H 3304
JE VY-S FH Lancaster 5 KA FEEQFPLHAH
Reid X il #44 1. Reid X [1 330 Reid X JEPYF-3k. [ 330X
AT R Lancaster X Y-k SLARBFFUN AR T
— ALl SRO SIS e [ OB R, DTSk SR
Reid AT Lancaster Z8HF & N 5 ) V2 1 = R 3L
H ISP Sk AR v ol b P o o 9 B LA R PRI 2
B, B R s RATAE T . SR P X AN



672 R KR e B

43 %

e & 2 HARER, e IR H I — R AR R A
R E TR R F A E A IS NAELE
AEF IR FPRIBK I BRmIE T BCA D) AR R
(ERR /SR W R S P (E R el T sl G 5= A
XPIXLL GG 5, H AP AR R 2 M0 R R sO0 kAT
o, NIEFHLLE 72 IREBM MR AL R,
XL AT RIEA FORER T o YR RAFPE, BTk
APRPER B TARKSOE . DTSSR TR —
BLARFFLE 14.07%—18.58%, 20 {4l 90 AL, £
— AN SR T, B 2001 4E Y 8.72%1°, HEHA
FBHL 958 ZEFRATF (Reid X PSS 2R A KT
FRHET™, DU S 2RI ) T T AR SR =] T o Reid 28
HELL B73 ARFR, BFE K E M SE A8 ik & 1 28
RMILBOER, 1990 FFLUE, — B E A H
:k%%%*ﬁéme*ﬁflwziﬁliw%,ww

PA Mo17 AARER, kA AR RREE R i sy,
i 1992 4F 25.19%% %1 2001 =1 6.46%. [AHEF )
AR 1991—2001 4F, A B KA BA KT 5 1A FIH ()
BB OGS, T K S AL 2R A AR
AR T %N o DL PR 1 O B Il 0 1 ASAEFE A H] SSR
FRICHITST 1991—2001 4 [E 3 B4 AT Fsi A% 5k
ARG oL, LEE O TPUT-Sk . Reid F1 Lancaster —
RGPS FE DR A 5, PRI = M BRI A
KB MR R R 7, LA KRS 25 A H A1 61
Pt fs 25 B

1 #8573

1.1 ket
4 B AR MY R ARAE T FR R AT (ALY
TR UL BB, T 1991—2001 4FE KT

SERIINE] 25.87%, AR
#2001 4F, {54 18.97%5"J7J<32[16]c Lancaster 254

BUES (100 JiHT / SERLE) 1 66 NAATRE (R 1)
) 84 4335 A A AT R A RIS T3 Fr b i 2% 10 48

U, IRJETTIRZENE T EE,

F1 A E RPN BTRR N A F5

Table 1

Name and distribution year of selected maize hybrids

FA* Year

22250 Hybrid

1991—1993

1994—1996

1997—1999

2000—2001

J}7 13Danyul3, H#.2 5 Zhongdan2, % 13Yedanl3, #*# 4Yedand, #* 2 5 Yedan2, #H*#. 14Yandanl4, ¥} % 7 5 Shendan7, ¥}
. 12Yedan12, A 9 %5 Benyu9, ZA 248Dongnong248, VU . 16Sidan16, PUH. 19Sidanl19, £+ 15Danyuls, &K 60Nongda60,
10 % LuyulO JHE 17Yandan17, S5 1Xundanl, JEH 8Longdan8, JI|#. 9Chuandan9, SC-704, #f 51Yedan51, Bkt 9 *5 Shandan9,
DU 6 45 Sizao6, . 11Yedanl 1, FEH 27Jidan27, JHEPL 5 5 TangkangS %K 2Yuyu2, % 13Chengdanl3, £+E 16Danyu16

R 13Yedan13, "5 2 45 Zhongdan2, F+7 13Danyul3, 5 2 %5 Yedan2, #5 19Yedan19, #45: 12Yedan12, A 9 5 Benyu9, Y
P 19Sidan19, MH% 14Yandanl4, F5E 3 5 Xiyu3, % 4Yedand, JLH 7 %5 Shendan7, )Il#t 9Chuandan9, 4%k 60Nongda60, b 1
Xundanl, %4 248 Dongnong248, }7 15 Danyul5, J#PL 5 5 Tangkang5, . 14Chengdan14, SC-704, # . 51Yedan 51, % 180
Jidan180, JEi 8 Longdan8, %kt 10 Tiedan10, M=% 2Yayu2, ¥k 9Tiedan9, VUL 16Sidanl6, JEft 13Longdanl3, & 2Yuyu2, ¥
159 Jidan159, f} & 16Danyul6, J'#. 4Hudand, &K 10 5 Luyul0, #%#. 20Yedan20, 5% 13Chengdanl3, Bk# 9 5 Shandan9, Y. 6
5 Sizao6, LK 23Danyu23, FLIf 29Jidan29, i 4 7 Haiyud, #XIE 11Yedanll, HHEE 17Yandanl7, K 18Yuyul8, EHH 2 % Yidan2,
FLI 27Tidan27

5 13 Yedan13, #1#12 5 Zhongdan2, #5125 Yedan2, # %1 19 Yedan19, PY# 19Sidan19, % 18Yuyul8, P4k 3 5 Xiyu3, M
14 Yandanl14, F+7F 13Danyul3, A7 9 5 Benyu9, "t 4Hudand, 5 12Yedan12, FHEHL S 5 Tangkangs, %5 159Jidan159, Ji 14
Chengdanl4, . 50Ludan50, 3. 29Jidan29, JE#. 13Longdan13, L5 7 %7 Shendan7, A&k 60Nongda60, i 20 Yedan20, & J5iH
14 Luyuandanl4, # % 180Jidan180, K 2Yayu2, ' 4 Yedand, 4% 248Dongnong248, %k 10Tiedanl0, HBH 1 Xundanl,
SC-704, F}7E 15 Danyul5, Je# 8Longdan8, 7 . 156Jidan156, VU ¥#. 16Sidan16, JI| ¥ 9Chuandan9, ¢ = ¥.%7 Jiaosandanjiao, #% K
2 Yuyu2, %K 22 Yuyu22, 45 4Huidand, 75K 9Suyu9, £kif 9Tiedan9, BEHL 9 *5 Shandan9, Y43 H: 89-2Xinghuangdan89-2, P
221 Simi2l, &K 108Nongdal08, F % 13Chengdanl3, ¥ 27Jidan27, 4%k 3138Nongda3138, #%%. 11 Yedanll, %i% 1Miandanl,
£ 10 5 Luyul0, VI 6 5 Sizao6, BEP 911Shandan911, 4% 51 Yedan51, M 17Yandan17, B . 2 5 Yidan2, ¥ 4 5 Haiyu4,
K 23 Danyu23, £}% 16Danyul6

&K 108Nongdal08, #iH 13 Yedanll, £ 50Ludan50, H1 5 2 5 Zhongdan2, VU 19Sidan19, &K 3138Nongda 3138, %k
22Yuyu22, #i¥ 19 Yedanl9, #E 18Yuyul8, J&f 13Longdanl3, P§E 3 %5 Xiyu3, % 2 %5 Yedan2, £ 10Tiedan10, 7.
180Jidan180, A 9 “5 Benyu9, J}E 13Danyul3, PU% 21Simi21, HEE 2Yayu2, J7 . 4Hudand, 35 29Jidan29, . 14Chengdani4,
75 9Suyu9, &5 14Luyuandan14, #7512 Yedan12, 435 4Huidan4, /& 18Chengdan18, ¥ & 2Yuyu2, Jk . 10Shendan10, %A
248Dongnong248, . 8Longdan8, . 4 Yedan4, FE$i 5 5 Tangkang5, H* 14Yandanl4, Bkt 911Shandan911, J}7K 15Danyuls,
ML 89-2Xinghuangdan89-2, 5 20 Yedan20, SC-704, # ¥ 156Jidan156, & 16Luyul6, PUH 16Sidan16, 4K 60Nongda60, r{
K 902Gailiang902, ‘H H. 2 %5 Yidan2, 4} [Miandanl, 5% 1Xundanl, ¥ 51 YedanS1, #§ K 4 5 Haiyud, &K 10 5 Luyul0, i

17Yandan17, ¥k 7 5 Shendan7, Bk 9 5 Shandan9, )1l 5§t 9Chuandan9, P45 6 5 Sizao6, A& — AT Jiaosandanjiao
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*As the quantities of hybrids extended in the production were different in years which were not listed here, the calculation was conducted based on the years
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Table 2 Name, pedigree and heterotic group of 39 maize inbreds

i HA R il At
No. Inbred Pedigree Group

1 W 478Ye478 8112x5003 Reid

2 #X 8001Ye8001 488x3189 Reid

3 1k 488 Yed88 8112x5003 Reid

4 Usl112 [ #h 2445 Ff 3382 Abroad hybrid 3382 Reid

5 812 8112 M & Improved line 8112 Reid

6 832 [E 4425 Fl Abroad hybrid Reid

7 ¥ 32 Zheng32 [E 4425 Fl 3382 Abroad hybrid 3382 Reid

8 2k 7922Tie7922 [ b %25 Fh 3382 Abroad hybrid 3382 Reid

9 B73 BSSS Reid
10 # 107 Yel07 [ #h 2445 Fh XL80O Abroad hybrid XL80 Reid
11 Ja112 A619%8112 Reid
12 ¥k 5003Shen5003 [E 4425 Flt 3147 Abroad hybrid 3147 Reid
13 #% 653Zheng653 (5003%%5 31Zong31)x5003 Reid
14 C8605 7922x5003 Reid
15 K14 5005%6917 Reid
16 Mol7 187-2xC103 Lancaster
17 P 842 Jig42 # 63 Ji63xMol7 Lancaster
18 4F1 Mol7 &S24 Radiated improved Mo17 Lancaster
19 FFE-17 3R 1 42Huaotangbai42 < 1917Hail917xMo17Ht Lancaster

Huotanghuang-17

20 J& C546 ZaC546 C103 %%#k Impure plant from C103 Lancaster
21 % 374Yu374 Mo7 55} 24 K Radiated improved Mo17 Lancaster
22 7R 237Dong237 M14., 4i/R 44Weierdd 55 Lancaster
23 P 846Ji846 i 63Ji63xMo17 Lancaster
24 U 444Si444 A619x3 5L JY Huangzaosi PYF-3k Sipingtou
25 3 5.0 Huangzaosi PPk Tangsipingtou Y~k Sipingto
26 e #7PY 3Huangyesi3 (¥ 5P Huangzaosix 34T Yejihong)x 3 - P Huangzaosi U3k Sipingto
27 T4 502Xi502 3403 .Y Huangzaosi P93k Sipingto
28 5237 340x3¢ . PU Huangzaosi VY3 Sipingto
29 3C3 413 Wenhuang413 5 5P Huangzaosixy{ 7 1331Wengqing1331 PU~F-3k Sipingto
30 H21 W7 JY HuangzaosixH84 PYF-3k Sipingto
31 7 853Ji853 % 1LY Huangzaosix330 PU~F-3k Sipingto
32 K12 # 5L PY Huangzaosix4i % Weichun U3k Sipingto
33 Q1261 K12 R & Improved K12 U3k Sipingto
34 A 741Shuang741 [(1-11 Tuan-11x4£ X 100Huafeng100)x 3% 5P Huangzaosi]x#%4x 525 Aijin225 VY3 Sipingto
35 KV Tianyad i 109Wu109x3% H.PU Huangzaosi PU~F-3k Sipingto
36 % 52106 Ye52106 (% 1075Yel1075xH 106Yel06)x k&4 525Aijin225 PY>F-3k Sipingto
37 K 72 Chang72 KPBHKHI3E Changyangdalihuang PUF-3k Sipingto
38 K 77 Tian77 (#%/)> 162Huangxiaol 62x3& 1865Meil865)x(187-2xF4 55Nan55) P93k Sipingto
39 £ 72 Chang72 35 LU Huangzaosixifk 95Huai9s5 PU~F-3k Sipingto
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TR P P 2 T A b 2 e () S5 R RLESORT % | BT LA TR
HEENEEE -
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2.1 PEEEHEBATMHIRESHEENTL
ARWFFRALENN 66 NIASHF IR IIARLT b 1 4F
A FORPAE AR 65%LA I, FEAMRK T Mur+ E
HET™ TR P et AL 2 FEPE . FIH 111 4> SSR #5id
1E 66 N F KR ILAE i JLAL I £ 659 A~ SSR A5 HE A,
SEEREAM ATAINE] 5.95 NEEATIER . AT 3 il L
i, Rk 10 AR, CRTARHE 2% AEF Nei
e ZFEE R EUH 0.67 B9 N3 0.69, RIRLIN 2 (15547
LR BRI, 603 AN InE] 653 4>, 2001
SERTHRE (AT Fh 5 1991 4F (23S Rl EL, Btk
PSR HE R 0.9%, TGN T 8.5% M55 3L 1A
L AR TR AR oy o KRR AR T 50% 24 I 5t
B, I3 Pl LLA H, SR EXANG FHYE 1991 421
2L T ANRAERN e 9 ANASFIISRA, i %] 2001 4 %)
2L 20 NAATFPW I 34 AN EAR . HEEDE, AT

3 19912001 S REFRAL AR 22 S Fh A M 2 B9 SSR L R F I E R R
Table 3 Detected alleles sites with SSR of maize hybrids distributed in 1991-2001

Ffy Year P (%) NH NI Nei Na Nn P (%)* NH* NI* Nei* Na* Nn* NI*
1991 73.0 26 29 0.67 603 523 7 9 0.61 466

1992 73.9 29 34 0.67 609 6 525 7 9 0.61 466 0 0
1993 69.2 29 34 0.67 612 3 512 8 10 0.62 474 8 0
1994 742 38 45 0.67 621 9 52.0 7 9 0.61 466 0 8
1995 80.1 38 46 0.67 618 0 52.4 8 10 0.62 476 19 9
1996 83.3 45 52 0.68 634 16 53.2 9 11 0.63 492 16 0
1997 82.3 57 70 0.69 653 19 51.6 11 13 0.63 502 10 0
1998 79.3 58 72 0.69 654 1 51.8 15 20 0.64 534 36 4
1999 76.4 65 81 0.69 656 2 522 20 30 0.67 593 63 4
2000 68.7 55 73 0.69 654 0 51.4 20 32 0.67 602 16 7
2001 64.4 52 69 0.69 653 0 51.7 20 34 0.67 596 2 8
ML Total 66 84 659 29 41

P: (NSRRI E Y%, NH: Z50F8oe: NL: SRAMMEGE: Nei: Nei R ZHEMEIEEG Na: SSRAZAAFAZEAEL No FINL 45005 L
AFAH EC I A0 S5 R R DR B B el D R A LR R e 2 B AR PRI AN 50% I BT AR 2% SR Sz I AR iR i

P: The percentage of selected hybrids planted area; NH: Quantities of hybrids; Nei: Nei’s gene diversity index; Na: Alleles number of SSR loci; Nn and NI:

Compared with the previous year, the alleles increased and decreased. *: The hybrids and their parents necessary for outnumbering 50% planted areas in the

same year
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Fig. Distribution of different SSR sites among heterosis groups in chromosomes
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Table 4 Comparison of detected allele with SSR among
maize inbred from three heterotic groups

S Total 1432 Percentage(%)

AL 5 2 583 88.3
Number of allelic loci

NT 511 77.4
NR 406 61.5
NL 396 60.0
Na(R/T) 209 31.7
Nr(R/T) 52 79
Nt(R/T) 157 23.8
Na(L/T) 211 32.0
NI(L/T) 48 73
Nt(L/T) 163 24.7
Na(R/L) 166 252
Nr(R/L) 88 13.3
NI(R/L) 78 11.8

NT. NR. NL: 2504 P0P3k258E, Reid JSBEAT Lancaster I AN
FEACH: Na (R/T). Nr (R/T). Nt (R/T): Reid JSHES 0TSk 5B
A EEZE S A5 A B B, Reid ZEBERFAT A ALBE KB, DU KRB
AR LG Na (L/T) NI (L/T). Nt (L/T): Lancaster Z$Hf504
VSR RTEA LU 22 5 (257 JE R B, Lancaster Z8RFRFA (14507 JERIEL, DY
SR FBERA AT LG Na (R/L)L Nr (R/LD. NI (R/L): Reid
MY Lancaster JEBEAHLLZE S I AS A BE B, Reid ZERPRFA I0AE 01 HE
K%L, Lancaster ZEHFARFAT 1955 (07 5k K 4L

NT, NR, NL: The alleles of Spt group, Reid group and Lancaster group;
Na(R/T), Nr(R/T), Nt(R/T): The diversity alleles of Reid group and Spt
group, the unique alleles of Reid group, and the unique alleles of Spt group;
Na(L/T), NI(L/T), Nt(L/T): The diversity alleles of Lancaster group and Spt
group, the unique alleles of Lancaster group, and the unique alleles of Spt
group; Na(R/L), Nr(R/L), NI(R/L): The diversity alleles of Reid group and
Lancaster group, the unique alleles of Reid group, and the unique alleles of
Lancaster group

BOBRAE . XM T A AR E TN H T
Reid X Lancaster 2200 #4070 1 B EIF A 14 2K
MHARHET ™, [EIR4 Reid X PUSFESLFI Lancaster X Y
PSR A T2 N I 2 R s R T B A
1k
2.3 EEBMANmELLER LI

PR LS DY R B e A RR M AR,
I 111 4> SSR bR ic ksl H 2 DU AU P S 2R (A
AFG 2 HLDYD SSR AR REEIAT 55430 2k 157 #1510,
AXAE bnlgl18 A7 s —AN i WY AL BE R AT I DY
SPSRREA, AHIRIIN DU S RN S K E
SERTHEDR, X R DUSP SR T 4 23 v L DY
MFEDEE B, 1 HL i T8N T R A e P o i) 2 A
T, AT PUSP SRR B R I I R B A .

it
3.1 HEERERRMRAEESHME

FERR Y /iy N1 S =S B WY R TN
) (R3S B, AR IRAH OSSR 9 5 7 T ) 4%
PR AT A ) S D A AR R 1, AER TR %
M FER R E O — 2 5. N— D KIE FEDR
By IX AT A (KB R S o m) DAAE — s Y TRl P R
N E T LR ol pAy s DR ) 5 3 ok P 38 A 2 A M 1 B
ko —ROkul, 75— mAETSEN, Bia 2 Rm
HATPBRZ , B 2R . A
W, DB ZAS T 4l T 40t Joir, i e g
FATP RN R, 80 2R AT,
FEHRAEN R AR S 5 THT 2 4% (0 4 FH K 52 21— 2 1) Pl
file 7F 1997 4ELLRT, AUX 10 A i A 23S Tt il 2]
T A KRR AR 2, W SR AR 10 A2
A7, T 1999 4F LLG ELA BIFHALL IR 5 2E 20 N AAE
T, BB R ISRAAE 30 24N, BN T 17.8%[M 5547 5k
L, T A AR 3.5% ISR 2k o W% e R
TR, anis 304 [ TR R IRIAR 70% LA L (1) 2848
HSF 5 TGS 18 PR A5 07 L TR 48 KB A0 A7 AE T 1997 4E LA
AT ZRAS Rl LR 2 A7 AE TR TR /N R 2%
AR, 20 el 90 FEARE I, Bl ARAEVIHT AR
PEMBIRISENE, JACF PR ANTIE 2, F0 Y
KT HET TR AA Tt E Z FE k. 72 1991—2001
R SR 2 R LA DR RS S T
A7 B TH A2 DA o St S e 5 R AT SO RR T
SO E R IEIN, AT DU I AL 2 AR O R (1
IKE, IR, 3% 5 Reif 2521 Duvick 2521w
FEERAA] o P AP 22 R IR N E ST LR 2 A5
Tf: 1) 3 FEFNRKCHH LR A =) ZB W TR P 15
BAIZEF=, SR TUGE IR A PR ARTER B
FEAAPE, LB DB R L AT IE RS, I Rk
SUid i A eI N Y o SPTTE SY ES R S S 2= 9/ S R il
INFID WG, A TR I FE A RALES P T Ji K B Rl
G HARKIIE RIS AL, AEAEEL AP i v PRk
PERE ARPEIR AR Y okl A& s, AR
UE T —E e 2 REME R . B AR SR IR ) K |
DR R — S (R R E DR, 8 R Kb B I a4 %2
FEPE. 20 i TRPORH B, A ST T 1991—2001
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20 20 90 AEARZ T IRy Hh g b Pl R XS o 45 (1) dol A
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FRFE AL M T A, 7E 20 AL 70 AEACE R AR Y
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JEHR SR AR S . iKLUEALE 20 tHED 90 44K
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KRN FH 2438 R (1 000 JIRi/4E) , HBTIRKL
PR R TRAE 2P LE AR 5%, 3
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