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Evaluation and Validation of Molecular Markers Associated with
Stalk Rot Resistance in 159 Maize Inbred Lines
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Abstract ; Stalk rot in maize,a soil-born disease around the world, could cause severe yield and quality loss. In
order to evaluate the practicability of molecular markers linked to stalk rot resistance genes in maize assisted breed-
ing, 159 maize inbred lines were used to screen resistance to stalk rot in the fields,and the characteristics of ampli-
fied bands of eleven molecular markers ( STSO1, STS378, STS414, STSZ514, STSZ479, bnlgl203, bnlgl866,
SSRZ33 ,SSRZ47 ,umc2069 and bnlgl716) linked to four resistant QTLs,qRfgl ,qRfg2 ,RpiQI319-1 and RpiQI319-2
were analyzed in the above-mentioned inbred lines. The results showed that the disease-resistant germplasms were
plentiful in the tested materials. There were 55 inbred lines with a zero incidence rate accounting for 34. 59% of the
total ,42 inbred lines with an incidence between 0. 1% to 20. 0% accounting for 26. 42% ,19 between 20. 1% to
40.0% accounting for 12.58% , 13 between 40. 1% to 60. 0% accounting for 8. 18% , 14 between 60.1% to
80. 0% accounting for 8. 81% ,and 15 between 80. 1% to 100% accounting for 9. 43% . The average incidence of
the total materials was 26.30% , and the incidence of 108 inbred lines accounting for 67.92% were less than
30. 0% . The resistance of tested materials from different regions showed big difference. The average incidence of the

inbred lines from abroad, Northeast, Southwest and Huanghuaihai region were 27.67% ,17.92% , 15. 12% and
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36. 80% with a proportion of the resistant inbred lines of 62. 69% ,82. 36% ,88. 24% and 53. 66% ,respectively. It
was obvious that the proportion of resistant germplasms in Huanghuaihai region was lower than that in Northeast or
Southwest region. Besides the genetic factor, the stalk rot phonotype of materials was also influenced by locations,
years and researchers. The degree of stalk rot disease was obviously associated with the field conditions for plant
growth and development, and most of the resistant materials were late-maturing. It was therefore an urgent problem to
be solved about how to breed the early-maturing and resistant inbred lines in Huanghuaihai region. There were sig-
nificant differences among the PCR results of several markers linked to the same QTL. Practicability of molecular
markers was evaluated by checking the conformity between genotype tested by molecular markers and phenotype i-
dentified in the fields. Four molecular markers, STS01,STSZ479 , bnlgl866 and bnlgl716,linked to gRfgl ,qRfg2,
RpiQI319-1 and RpiQI319-2 respectively,had a high conformity rate of 76. 79% ,78.95% ,91. 67% and 73.33%.
The average incidence rates of positive materials detected by the above four markers were 22.06% ,19.01% ,
10. 65% and 19. 63% ,respectively. Thus,STS01,STSZ479 ,bnlg1866 and bnlgl716 can be used as effective mark-
ers for molecular assisted selection on stalk rot resistance in maize breeding. By comparing the conformity between
phenotype and genotype tested by molecular markers linked to Pythium stalk rot resistant QTL ( RpiQI319-1 and
RpiQI319-2) or Fasarium stalk rot resistant QTL(gRfgl and qRfg2) ,it was found that the Fasarium resistant QTL
(qRfgl and gRfg2 ) was useful to the Pythium stalk rot. Some highly resistant inbred lines,such as F19 and SW113,
were not found in any tested QTL,which needs to be further studied for new resistant QTLs. This study provided im-

portant information for molecular breeding of stalk rot in maize.
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Table 1 159 maize inbred lines and their origin in this study
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Inbred line Origin Inbred line Origin Inbred line Origin || Inbred line Origin
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(8605-2 ARk 17 WHENE || 581 E 4k S334 = 4h
PH4CV At rR#E 13QPMC14 wENE || 582 E4h S889 E4h
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Table 2 Molecular markers for detecting QTLs conferring resistance to maize stalk rot in the study

FI b QTL tRic e 2l FRiC % 3k
Target QTL Marker Primer sequences Marker type References
qRfzl STSO1 F:5-CCTCCGGTACGCACCTTACT-3’ STS [13]
R.5-CCAAGGTCAACTTCAGCCAT-3’
STS378 F:5'-TGCAGCAGGTTCATGTTTAT-3’ STS
R.5'-TTCCAACTTATCAGCGACGA-3’
STS414 F:5'-CCATAGACCAGTCGCACATT-3’ STS
R:5’-GCCTGACATCACGTACCAGT-3’
qRfz2 STSZ514 F:5"-ACGGGACAGAGGAGACACAC-3’ STS [14]
R:5'-GACCGTTTCATGCGTATGTG-3"
STSZ479 F.5'-TAATTGATGAATCGCCACGA-3’ STS
R:5-GGAGATAGGAGGGCTGCATT-3"
RpiQI319-1 bnlg1203 F:5'-GACCCGTCTCTCTTGAGTGC-3’ SSR [15]
R:5'-GTCTGTCTGCACCCGTTTTT-3’
bnlg1866 F.5'-CCCAGCGCATGTCAACTCT-3" SSR
R:5'-CCCCGGTAATTCAGTGGATA-3’
SSRZ33 F.5'-TATTCAATTCCATGTTTCC-3’ SSR
R.5'-GATGCCAAAGCTCATACT-3'
SSR747 F:5-GAGTATTGTTAGGGTTTCGG-3’ SSR
R.5-GACGGTTGTGGACTTGTG-3"
RpiQI319-2 umc2069 F:5'-ACAACCTCCTCCACGACCAAAC-3’ SSR
R:5'-GTAGAGGTCCCACTTGTTCCCAAT-3"
bnlgl716 F:5-AAATAACCAGAACATGCCGC-3' SSR

R:5'-CGCAACTTTCATCGAGTTGA-3’
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Table 3 Resistance types of 159 maize inbred lines to stalk rot

ARWFFEFRIA 159 1 FoK A 38 R IR PLIEATF
TEWI R 225, Hrp RWE R0 MHSER S5 H, 4
SR 34. 59% s KIGHRANT 0. 1% ~20.0% 2 1A
I EAEE 42 0y, i 26.42% 3 RIRHEAN T 20. 1% ~
40. 0% Z [A] H [ 32 2 20 153, & 12. 58% ; K9k A
T40.1% ~60.0% Z a1 AL FR 13 43, 5 8. 18% ;
RIGEAT 60. 1% ~80.0% Z A4 435 & 14 1y,
i 8. 81% ; X3 FA T 80.1% ~100% Z Al AY A 32
215 0y, 5 9.43% , BB T3 KR R R
26.30% ; HoH, & R AR T 30. 0% WHTHE A48 108
By, 5 67.92% (%3),

BIFH(%) ARREGE AR (% ) N
. EARHKZR
Ratio of Number of Proportion
Maize inbred lines

infected plants inbred line in total

0 55 34.59 F1340 F1 360 & 344 412 7k 137 £k 7922, A 9-21 K8 \R1520 ,SX1132-2 32124 ,
R105 9058 , ¥ 318,581,582 583,584 585,587,867, 1241 1602 2941 38823915,
39168052 8054 8055 , pac, SO1,S02 ,S331 ,$332, 8334, SOPV , W169 , W200 , Z001 . 1%-
2 BERE 17 H U R 599 CIMBI24 , CMI28 . CM1L33 | CTL.20, CTL26 , F19 , GEMSS3 |
si273 .SW28 .SW113 ,SW50

0.1~20.0 42 26.42 T 465 L 136 .k 5003 .198-1,POB69 , CIMBL122 ,301-304 ,S889 .CML161 ,CMIAS1  JF
3130, 8333, 868, k-1, 1145, US112, ¥ 319, PH6WC ., # [ 01, Zheng32, CML30,
CMI1328 ,CMIA28 , CML50 , PH4CV 872, CIMBI 286, S25, H 330, CA339 N14 T4, 7
853 .SW98 3K JH ¥ .CMI.93 . DM9 STLS5 .SOD ,WZ325 . F06 ,M2R7C4 AMH32

20. 1 ~40.0 20 12.58 07157 * CIMBLI21 * CMIA23 * 586+ & 68 * CMI298 * S23 % D4-673 = B35 * |
B 7-2 % W3141 = 'W264 H58 WZ425 K22 WK858 CIMBL324 .B73 K53 ,Mol7

40.1 ~60.0 13 8. 18 CMI290,3914 , 8053, S24 ., WZ421 , WZ433 . WZ7434 X178 . ' # 13QPMCI14 . |} Bf
13QPMC4 k-3 488 .5829-2

60. 1 ~80.0 14 8. 81 502.2956 . CIMBL154 % 58 . S000001 , 1010006 , WZ426 , ffk-4 . K29 . WC867 . 7 63 . iL
3053.3189 &5 92

80. 1 ~100 15 9.43 C8605-2 . £ 9801, H1 17, S000007 . S000019, W182, Chuan48-2, D # 212, C103,

1010004 \WZ428 \WZ431 .D1798Z H21 HCL645

* [ RIEIRFEN 20. 1% ~30.0%
The incidence rate of inbred lines with * mark is from 20. 1% -30. 0%
2.2 MERBESERBZTRZEHFEME

AN R R ) [ 58 R 2R PP EAE e B
225 (B 1) o AL ZRAb 75 pg B IR I b DX R 5 1Y
SEREIR R AR 27.67% (17.92% (15.12%
36.80% . SN T, K AL T 30. 0% W BT
kL 42 153\ i 62.69% , Horh &K AT 20. 0% 1Y
MEE39 0y, 15 58. 21% , K%k 0 BB RE29 17, 4
43.28% , AU X BT, e R AK T 30. 0% (1)

YURAEL 14 63, 5 82.36% , HLiX 14 4y & R
PR T 20.0%, K6 FH 0 B9 b7 6, 5
41. 18% . Vomg L X A BT rp, 05 AT 30. 0% 1Y
P o B 30 4y, 5 88.24% , H o & i KA T
20. 0% BIREL 27 63,15 79. 41% , KGR 2 0 fkH Rt
1113, i 32.35% ﬁﬁ?ﬁiﬁEﬁhﬁqﬂ KWL T
30. 0% BT AL KL 22 0, i 53.66% , Hirp &9 R
T 20. 0% I #1 K} 17 {53\, it 41.46% , KFGEH 0



4 3 F 4 AL PUZEBIR O THRICAE 159 0y T2k A 38 Z WP 1Y 56 1E B 52 M PR 759
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2.3 EXREXRFICERBSSE

1A FARie R A 22 R i s 45 1 5%
W1.B% T SSRZ33 ¥ Hi 45 22 R BU/INAS 5y W g2 41, H:
fil 10 NMARIC Y 3G 55l 22 S B, HRERCEEIR Y
TERL A B | 55 Xl IR — 3500 35 R R0 A BE
Bi&4 HFR QTL, LA bnlgl866 F1 STSO1 FY 4 14 4%

L3t 22 0]
50.00 -
45.00 |-
40.00
35.00
30.00
25.00
20.00
15.00
10.00
5.00

ANEHERPE 5 H (%)

B & HRER0~20.0%
B ERHRE40.1%~600% O ZPikER60.1%~80.0% & FiHEER80.1% ~100%

A, bnlg1866 1EXF HEAA KL 5 319 §7H Hi 100 bp
LA B R B, UL 137 A 9-21 54 38 H AH W]
H s R B AR Bk B 5 FF 340 SW113 SR 314
AR E AR R B a R B, STS01 78 X it 44
B 1145 dhy 48 1 500 bp H B A B, Tk 137, A ¥
9-21 469 14 A 7] H b5 7 BL 0 b %)k BH 4 7
340,583 SR A W] B A5 R B A kLA B
(E2),

B3 R 20.1% ~40.0%

E4 I‘Abroaa

The ratio of tested materials with different resistance

ZJbX Northeast
HAAPB SRIE X 38 The origin of tested materials

ﬁﬁZSouthWest I ﬁ?ﬁ?@zHuangﬁuaihai I

B1 AEMERERZREERIERE

Fig. 1 The stalk rot incidence of inbred lines from different regions
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M1:50 bp Ladder;M2:100 bp Ladder;1:5% 319;2.JF 340;3 . 3k 137 ;4. 11 9-21;5.583 ;6. % .7 ;7. CM1.28 ;8 . SW113 ;9 : SW28;
10:7}43130;11:PH4CV;12: H 330;13: & 7-2;14;CML50;15 : M2R7C4AMH32 ;16 : B73 ;17 : Mo17 ;18 : D1798Z;
19.D # 212,204 17,21 : CIMBLI54 ;1 * ;1145
M1 :50 bp Ladder,M2:100 bp Ladder,1:Qi319,2:Dan3130,3:Shenl37,4.:Zihai9-21,5:583,6 : Huangzaosi,7 ; CM1.28 ,8 . SW113,

9.5W28,10:Dan3130,11:PH4CV,12.Zi330,13 ; Chang7-2,14 . CML50,15 : M2R7C4AMH32,16:B73,17 :Mol7,
18:D1798Z,19 : Dhaung212,20 : Zhongl 7,21 : CIMBL154,1 * . 1145
El 2 #RiC bnlgl866( A) F0 STS01(B) & PCR #1845 R

Fig.2 PCR fragments amplified with the markers bnlgl866( A)and STS01(B)

B RIFAAET 309% 52 LATURIPN , R 735
PG 5 FH )b P 3 e 45 R ki 3 22 R Al
4 FRI(FR4): L. JrFhsic kil oy P, SRR
SEAPURASRE A S A 52 A T RE S A H bR 2
A rhnic s BAREE N R 8t 1. 7> Fhsic

Rl B (000 O b S 2 1 5
R REAETE FABHOR SR T 55 FhRic K 0k B
M L4200 55 5 R bR ML K 158 R4 TR
SR 5 A T Bl 5 AL T3 V.
SY AR R T , 22700y S b Lt
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KHZLRAET HIREERH, 41 bnlgl866 FLAG I M 12
rPAPE A58 &, o ik 137 .57 319 %5 11 i AR &
FH ] R BB 258 9%, oA T L CIMBLI1S4 J30% 1 %,
ST AL, bnlgl866 A Il F BLETE G 147 f [ 28 &
1, F} 340 SW113 HI PHACV 457 97 £33 1158 7 HI ] 3%

PHLZE I, v 115, B73 Mol7 Firh 17 25 50 £y A
2L M R BUEZE W, VAL 3 &, R,
bnlg1866 AT I B J5 AR KL ARIC Sl B e 45 vl e 2
TR

x4 10 NEEXRZERFIE QTL EHH N Firid FRUETEMN

Table 4 Evaluation of 10 molecular markers linked to stalk rot resistant QTLs in maize

PRk B 32 %R AR A A R R BCAE
. Positive inbred line Number of inbred lines in each type
Frid
QTL Mark
arker " .
i FHIEAE (%)
I I} I v
Number The average incidence
qRfgl STS01 56 22.06 43 65 13 38
STS378 63 27. 16 44 64 19 32
STS414 142 25.81 97 11 45 6
qRfg2 STSZA79 38 19.01 30 78 8 43
STSZ514 149 26.48 101 7 48 3
RpiQI319-1 bnlg1866 12 10. 65 11 97 1 50
bnlg1203 106 24.01 77 31 29 22
SSRZ747 122 25.74 82 26 40 11
RpiQI319-2 bnlgl716 15 19. 63 11 97 4 47
umc2069 90 28.27 60 48 30 21

T AR 159 0y F 38 FR 1Y 43 p it A il A H [A]
LR HUHACT BAF A B RT LAI2E I RS R A it
T MAS WA &Pk, 451K, 5 AR QTL % #i
FRid S PEfETEAR R 22 5% . 5 qRfgl IR 3 AFr
iC. STSO1 ,STS378 Fi1 STS414 #6:i H B [ 28 2% H
G35 R 56 .63 Fl 142, Hoh g AT 30% BT
SEZ I A2 59N 76.79% 69. 84% Fl 68.31% .
5 qRfg2 SEBIR) 2 AFric STS479 1 STSS14 50 Hy
PR [ 58 250000 38 Al 149, Horp B H 28 R Fr
i Fef5) 20 ) R 78.95% F1 67.79% , 5 RpiQI319-1
Y 3 RIC bnlgl866  bnlgl203 il SSRZ47 K5l
PR B 28 REG 5 12,106 Fi 122, i
H 3 &P 53 5 A 91.67% | 72.64% Fi
67.21% , 5 RpiQI319-2 EHIHY 2 T Hric bnlgl716
Fumc2069 A 4 BHAM: A 52 R H 40518 15 A0
90, H: it dig [ 58 & B o b 43 0 Sy 73.33% il
66.67% (£ 5), LRZIREH, 73 FHrid STS01
(qRfgl) .STSZA79 (qRf22) . bnlgl866 ( RpiQI319-1)
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Table 5 The distribution of positive inbred lines in different interval of incidence

K HR X ] Interval of incidence

ot bR P bR REATE (% )
Matker  Positive number 0.1% ~ 20. 1% ~ 40.1% ~ 60. 1% ~ 80. 1% ~ Conformity
20. 0% 40.0% 60. 0% 80. 0% 100%
aRfel STSO01 56 2 21 1 3 3 6 76.79
STS378 63 19 20 7 5 6 6 69. 84
STS414 142 49 39 18 11 12 13 68. 31
qRfz2 STSZA79 38 15 14 2 3 1 3 78.95
STSZ514 149 51 39 19 13 12 15 67.79
RpiQI319-1 bnlgl 866 12 6 5 0 0 1 0 91.67
bnlgl 203 106 40 30 10 9 9 8 72.64
SSR747 122 46 27 18 9 10 12 67.21
RpiQI319-2 blgl 716 15 5 5 3 0 2 0 73.33
umc2069 90 26 27 13 5 9 10 66. 67
3 it YR S 2SO N A ONE - 7 SN = B il RN

3.1 EEHEMEEE

H AN, 2R 0 R R LR T 32 it
F IS A 55 A 7] bl a5 ) FTAT B ) A% 20 358 45 14 AR
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26.3% 4% IR T Heng 2505 R4y B Brw vE S g, 52
A M A R — B, TR GE B 7-2 (R
FOZEJE s R R B B AR AT 10% ~30%
AR MR S 5 R B 7-2 1 98 8 55 25 0
W R PR BRI R T 5% . teoh, IRl — £ %%

AIRER TS

P 1] 65 7 & B0 25 s 110 A i A B S AR AR ) A=
KEBREAK VUMK ZRAGEA, &4
qRfgl qRfg2 PLSM FHAC R Y1145 ERE LM TR
K58 MR 5 ~6 d,—LLk [ ESMHIPY R DX 1 FArs A
AT AR, 4 CML28 \.CML33 45, R 75 H 0] 5 4%
() 55 T AR A AR 55 K, 76 10 T 90 At A
RHCER A 3 S bt IE b FHES T BE A R K
15 77 BT 28 0 HE BB P B 2k
3.2 MEBRERSFRICHIAMY

TR ZE S BT 32 2 R s i 1Y)
etk DOm0 o 32 5 BRI A i B A R
BEIRA T LS P e IR A5 (67 A8 5 X S [ 5005 B A
WS IR A K, XA RS T e AR I AT, Al
TR 8K 0 A - 4R () 5 15 % 1550 4y oK
A RN ZE SR BT R T S BF Y R AN TR 4
R s R ke S8 o Ny N S W N E R
ol FH VS 5 TR R 65 T TR B B TR 5 R 0 S v R
AR—F, AT FARICKL I 25 Rl 2% I gt 25
e HiE QTL (gRfgl .qRfg2) % a5 1 5 | 8 i 25 g
WA —ERBTrE, PR, A ZT B 0 1 G 4
Fric STSO1 ( qRfgl ) . STSZA79 ( qRfg2) . bnlgl866
(RpiQI319-1) F1 bnlgl 716 ( RpiQI319-2) 1] I T E K
UL QTL A M Fhricfi BhiE s a M, A&
WF9E b — S S PR 1 A 28 R (W F19 . SW113)



762

N7/ -

g

18 %

S

R ORASL I BT BT PR 57 A1, 33X 26 A A2 15 A7 18T 1Y
PR LA Rt — 22T

[13]

[14]

Francis R G, Burgess L. W. Surveys of Fusaria and other fungi
associated with stalk rot of maize in Eastern Australia[ J]. Crop
Pasture Sci, 1975,26(5) :801-807

Cook R J. The incidence of stalk rot( Fusarium spp. ) on maize
hybrids and its effect on yield of maize in Britain[ J]. Ann Appl
Biol ,2008,88 (1) :23-30

Lal S, Singh T S. Breeding for resistance to downy mildews and
stalk rots in maize[ J]. Theor Appl Genet,1984,69(2) ;111-119
Khokhar M k,Hooda K S,Sharma S S, et al. Fusarium stalk rot;a
major threat to maize production in India[ J]. Maize J,2013,1
(2):1-6

FIGERG A MG A5 R ORE AU | T M. b,
R R A L, 2010:72-76,246,259

SUGHE, FMBR JEVEAR, . FORZE IR W 8 BUIR 5 B A %
F[I]. EAF,2007,15(4) :129-132
FIENG BTN A, A KR R A UK S e s R
XSG E R RIS [ ], ALY ## 4R ,2006,36 (1) :
1-11

FIoens A XV, 4. A AR ORI 6 FhR A K H 20
PEDFFEL )] A 4, 1994 ,24 (4) :343-346
RG2S NI 0T X 3 K 55 R 5 9 I 1 43 B
U] ER AR 1989,22(5) :71-75
PRHTET ST Y, A R K SE S A 43 BT
Ryri BRI R[], FKFE,2012,30(3) :139-141
TRk RIRAR, S oK A 38 R AL 3SR B P R
PERFFE[T]. HhEgRL RN ,2000,33(S) :132-140

P& M E, Gianfranceschi L, Taramino G, et al. Mapping quantita-
tive trait loci( QTLs) for resistance to Gibberella zeae infection in
maize[ J]. Mol Genet Genomics,1993,241(1) :11-16

Yang Q,Yin G M,Guo Y L,et al. A major QTL for resistance to
Gibberella stalk rot in maize [ J]. Theor Appl Genet,2010, 121
(4):673-687

Zhang D, Liu Y,Guo Y, et al. Fine-mapping of ¢Rfg2,a QTL for

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

resistance to Gibberella stalk rot in maize[ J]. Theor Appl Genet,
2012,124(3) :585-596

Song F J,Xiao M G,Duan C X, et al. Two genes conferring resist-
ance to Pythium stalk rot in maize inbred line Qi319[J]. Mol
Genet Genomics,2015,290(4) :1543-1549

Bernardo R. Molecular markers and selection for complex traits in
plants ;learning from the last 20 years[ J]. Crop Sci, 2008, 48
(5) :1649-1664

Caffagni A, Albertazzi G, Gavina G, et al. Characterization of an
Italian rice germplasm collection with genetic markers useful for
breeding to improve eating and cooking quality [ J |. Euphytica,
2013,194(3) :383-399

Xu Y B,Crouch J H. Marker-assisted selection in plant breeding:
from publication to practice[ J]. Crop Sci,2008,48(2) :391-407
hmn A6 AR RAE, 55, B /N B R S U AR OGO T AR I
TE RIL B T () 300 53740 [ )], 22 R AR W2 41, 2014, 34

(4) .435-442
RPN BB B, 45 2 D KRBUBRAE MR o AR e A 2L

PEVPA (1] AHB AL BRI 41 ,2016,17(3) :555-561

Wang X M,Zhang Y H,Xu X D, et al. Evaluation of maize inbred
lines currently used in Chinese breeding programs for resistance to
six foliar diseases[ J]. Crop J,2014,2(4) ;213-222

Bl RIRAR B/INEE, S TR TT B R X 7S R B
ERPUHESEE SN [ T]. M 1L BT I # 4 ,2012,13(2)
169-174

B A, EREnG | R /NE, 45 T K0T RUH R X R R 25
o AT O TR 047 [ )] LD 384 T D27 41, 2015,
16(5) :947-954

AT RN PRI B 3R RGP 09 DA 10 43 8
ORI E B R B S [ ] A YR B4R, 1997,27 (1)
29-35

2l BT R RN, AF. 28 R E SRR S B ROk EERE
IIPTIESE SR T]. B KA ,2014,22(2) :155-158

KMl E T AFE R, F EREE AR MR EE
JE R GRS ST [ J]. A s £ BE IR -7 412, 2012,13(5)
798-802

FEER, AT FRMFHZEEREE 1], YR,
2000,27(1) :59-62



	植物遗传4期7.14_部分154
	植物遗传4期7.14_部分155
	植物遗传4期7.14_部分156
	植物遗传4期7.14_部分157
	植物遗传4期7.14_部分158
	植物遗传4期7.14_部分159
	植物遗传4期7.14_部分160
	植物遗传4期7.14_部分161
	植物遗传4期7.14_部分162

