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Evaluation and Cataloguing of Newly Collected Tobacco
Germplasm Resources in Chongqing, China
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Abstract: In order to catalog and preserve 63 tobacco germplasm accessions, which were collected by
Chongqing Project Group in a frame of the Third National Survey and Collection Action on Crop Germplasm
Resources, we conducted the field experiments for identifying the phenotypic and marker-assisted genetic
diversity.Morphological characteristics and main agronomic traits were surveyed and analyzed.These tested
germplasm accessions represented abundant genetic diversity at both quantitative traits and qualitative traits.
Specially for qualitative traits, leaf shape had the highest diversity index, followed by leaf length, leaf width and
stem girth.Clustering analysis suggested four groups of these newly-collected tobacco germplasm accessions.The

germplasms resided to the first group were mainly rustica, while the germplasms from the third group showed
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higher plant height and bigger leaves with a potential for high-yield breeding. Tests for disease resistance indicated

that 11 accessions were resistant to TMV and CMV.Particularly, two of them were free of TMV infection and

highly resistant to CMV, which could be used for disease resistance breeding.By taking use of field phenotypic

datasets and genotyping results using SSR markers, the germplasm accessions showing identical were excluded

for cataloglization and conservation into the National Bank of Tobacco Germplasm Resources.Therefore, survey

and collection of tobacco germplasm resources is of great significance, in order to enrich the genetic diversity of

Tobacco Germplasm Resources and benefit for tobacco breeding.

Key words: tobacco; germplasm resources; genetic diversity ; molecular identification
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Table 1 Name, number and the collection sites of the newly-collected tobacco germplasm resource

%' Lo RAEHD A % T4 R SRAR A
Code Germplasm name Collecting locations Code Germplasm name Collecting locations
B091 b7 RN W E R £ =Iek B127 TR I AR -6 T DU LS AT
B092 b AR W FNE £ =Jokt BI28 TR A TR DX TR R AL
B093 PRI 2R AR AR R D) B129 T3 R T3 IX I WA
B094 I H A SRS AT 2 A B130 TR -1 T G AR LR
B096 ZAT AN -2 7 B AT, BI31 JIRE I -2 T X AT ML el
B097 2 KRB 2 BB AR P B132 AR AR -1 AR E S BH S 20k
B09S ZEV RN 2 B RS A B133 HELLR 224G -2 ISITE=Y SatiUElc sy oy
B099 EEviZ T ELIE AR DR B134 AL 22 AR AELLE Y PR & 2TA8 R
B100 Z R FENRE &R BI35 AN EAEAR AL B2 FH £ LR
B101 2T AN Y B136 AR R4 AL BATHE & Ay
B102 R FRERKLZ S\t B137 AL AR AL BH S mEeR
B103 FAT I -1 ZEAT BIBHK S MRk BI38 AL T4 AL R S BUR KT
B104 4R -2 7 RS BAS B139 ARE R4 ARFEH2EHE S 22 k]
B105 Z 4 -3 Z5 1 BB PR B140 ARZ 4G -1 AR S
B106 Z I L Bl141 HRE 4G -2 AR BTN 25 2%
B107 ZE N FE B142 IRTAIT ARG S AT
B108 b 7 Wk IX B143 QISP AR BAC S BT
B109 B B INX A B Bl44 AR LR AR ETFTE S Ak
BI110 BN R BN RSB =4 B145 AR A AELAA: £ IR
B112 SR WX EZF 2 MU B146 P B B S R
B113* T 2 T B147 KPR R BB 2P
B114 IR LI IR Bk S Bk B148 75 11X e A 75 W EF MUK mA
BI15* KA WKR B149 75 s -1 75 W B A TR
BI16 AR A A ATAEELHE £ & BT B150 RN -2 75 LB UK R
BI18 AR -1 ATEERR & [EE R BIS1* Z P2 A6 =IHE
B119 A4 -2 AtE R IR S ek B152 Z A2 AEA -1 =S EIS AR
BI120 AR AFEE = =X BI53 Z B2 4650 -2 “IHE 1IN S RSk
BI21 T B i X Y 2 B A B154 = B =B FIS Rk
B122 TR A -1 TR X B155 = HSLIN = M SRR A
BI23 TR I -2 i ORI KR B156 ZBH A ZIAE RIS AR
B124 it e M40 -3 T XORCAEL e R B157 PN IR 5 BH B K| B
BI25 TR A -4 i B XA LR BI58 Py ERER ZIAE RIS KR
B126 TG4 -5 T R DX TR R A B159 PRE A0 KR X ERIR T A

o R M A A B R A T 6] G R e 5 5 AL
*Provided by National Bank of Tobacco Germplasm Resources, Institute of Tobacco Research of CAAS
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TEH A 2 AR5, PCR Y HE SR 10 pL,
H i 43 §F 2 x Tag PCR Mastermix 5 pL ., #% #iz DNA
1 pL EW#519 1 pL RS 1 pl, WEEK 2 L,
PCR W ARIT H: 94 CHUAEYE 5 min 5, 94 CAME
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155,60 CiE K 15 s, 72 CHEAH 30 s, 3k 35 PMEH;
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YIFH 8% A5 3R T M T B8 Fig R Tk A T
1.6 HIEER ST
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Table 2 The morphological characteristics of tobacco germplasm
e BAL g e b mhge W@ M ERHAE iR EREE PR 6 BER
Code Plant Leaf  Leaf Leaf  Leaf  Leaf  Leaf Thickness Thickness Inflorescence Inflorescence Flower Corolla
type  shape  tine face edge  colour ear of costa of leaf density shape colour tine
B9l RBPE  SEM 2ok BeP oPm W K T B S 2917 WAL A
B092 A MR Wik BOF O PR & IS + g w4 2917 RLL H
B093  fi OMEE #id  F SRi 23 J 4 A P 29,7 £ &
B094  fl MR ik BEeP P W K T g g S BRI REL A
B9 fAE KR ik EoP PE EZ K H i G S 2917 IREL A
B097  fAi MR 2k EP o PH Wm K el Ak A 29,7 IREL A
B098 AT KMEE Wi BOF P 23 PN T g S E29)7 IREL A
B099 A GEEMR fhk 4 PR W & + Ak iz S HE B 7
Bl10O  RBPE MR dide  EAL Bk Wm K oA B A Hp REL A
BlO1 A KOO @k BOF O PR B& K H B Ak 2817 WL A
B102  BE MER Wik BB B s K t Ak A WL R f
Bl103 i KEv 2ok P PE & PN T e Ak 5917 REL A
Blo4  fJE KIE @d BF Pl 25 PN + g Ak 28/ AN A
B105  fJE WOIR 2k BOF PR & K T Ak A Wt TRLL f
Blo6  BPE SEfh 2Ok B P 53 K i Hhg g S 2917 4r A
B107  BOE KM ¥k &P Pm & IS H HhAE FARL = IRAL A
BlO8  fE wEEmE ghide o oPH & G 4] T B S Bt £ A
B109  fJE KMEE #ide  BOF O PH 23 PN T g S E29)7 REL A
BI10  BHE M N S S 8 23 PN il A LN £ TREL A
B2 RO Kol 2k B P & PN H T A 2917 41 A
Bl14  BYE KR 2d B¢ P 2% /N il i /N B3| AN A
Bll6 RO KM #ide B Pm & /I h A LN E5817 AN A
BIIS  fi KR #ide  F W L3 el T g S BRI REL A
BI19  RBYE SO #hide g Bk & IS + i AR 2917 REL A
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Code Plant Leaf Leaf Leaf Leaf Leaf  Leaf Thickness Thickness Inflorescence Inflorescence Flower Corolla

type  shape  tine face edge colour  ear of costa of leaf density shape colour tine
BI20 ¥ MR 2 B Bk 23 PN e & wmE 2917 RET A
B2l A KM #ide  BF Pm Em K il B Ak BRI ar f
BI22  RYE s 2k EP PR B&m X ol B AR 23] REL A
BI23  E KMR  #ide BoE o Bl s K H BE wmE 2917 41 A
BI124 £ KW &k P PR & PN h A Ak BRI ar f
BI25  RBOE K 2k HF PR B&m X R L AR 2N/ AN H
Bi2e  fi  BRR Blide BOE O R W & i g wmE HIE i &
BI27 B KR 2k BoE R 23 K i e S 2917 RAL A
BI28 I a9 BV P 23 K ol g /N #I 41 A
BI29 ¥ MR 2 BoE R 5 K H g wmE HIE REL A
BI30 B a8k BE O Rl 23 K i e S 291 a1 A
BI31 B a9 BV P S PN 40 HhaF AR 2N/ WL H
B132 B KEIR  Hi%k  F aRiit 5 7\ a0 g FAtL HIE REL A
B133 K M Bk BOF O B £ K il L S HE RAL A
B134 ¥ AR dhik  BS FM wm & gl i iz S g5 E A
B135 B KR #ik  oF RRiit 23 i i g wmE 2917 RETL A
BI36 B E A R AR SN 4 e S BRI IREL f
B137  fE KM ¥ide B P B b ol i AR 23] REL T
BI38 I MR 2 BAE O Bl W K Bl Fhag wmE 2917 RAL G
BI39 BB SEMERE 2 Rk Bk W& K h A S BRI ar f
B140  fJE OMEE  HHde 4k i ek R L NS #I H J
Bl4l B OAEE Hik  F RRiit 5 J a0 g P g7 i G
Bi42 BB M Higk  F V- 23 K h e P HE RAL A
B143  fJE  TEOME  Agde A Bk B&E X ol L AR 2N/ AL H
Bl44 P wRR 2o B Bk s K i BRE wE 2917 RET A
B145  fE KM ik BoP Pm s p h B S BRI IREL f
Bl46 B KR #ide  BOF R 5 /I ol HhaF AR 2N/ IREL H
B147 ¥ KR ¥k BF PHE 23 /I i g wmE 2917 IRET A
BI48  BOE  KAMERE  #ide  BOF O R misk K h e P BRI IREL f
B149 B KR #ide  F P g LR R HhaF /N 2N/ IREL H
BI5O ¥ KR #ide F RRiit 23 i i g FAtL 2917 RETL A
BI152 @ LIWE #hidk P PE & T h A LN £ £ TG
BI53  f)E OMEE #Hidk  F Vi 5 J R HhaF NS #I H J
Bis4 £ KR 24 B8P Bk 23 /I H Hag S 2917 RET A
BI55  BOE KORE  Hide  BoE SR 23 /I i e S 291 RAL A
BIS6 I 20 BV Pm B PN H L AR e RLL H
BI57  fi  KAME  #ide  BoE o R Tk K e g wmE 2917 RET A
BIs8 BB KR #ide Rk Bk & /N h A Ak BRI IREL f
BI159 I KR #ide  F SRl 5 PN R HhaF G S 2N/ IREL H
WfEZ£ 0.690 1706 1.069 0.986 0.438 0880 1.052 0.743 0.567 0.549 0.410 1.074 0410
R TR

o
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TEH A A 7 Pk R LR ORI B
TR HA SR RZE(£3), B B108 f1B114 4t
TIARSERAN , PR = 052 B105, =55 139.8 cm,
HKE B096, Bk 54 134.0 ecm, B099 Ak 5 e %, AU
4 43.2 cm, H UK & B093 Fil B126, ¥k & 14 4 ik F
50 cm; B109 Y25k, A 11.50 cm, B126 25l #x
/B, 09 3.10 em; TEELL B124 5k, B116 /)y ; ML

R3 EERZHER

Table 3 The results of agronomic character

I Z /2 B116, ik 45.60 F, B108 M- f5c /b AU N
10 F s M A i K B9 B109, K 57.5 cm, M58 B 5 Y
& B105, 4 33.20 cm, B126 M K F1 58 41 /),
3524 11.90 cm F1 6.46 cm; 75 18 A7 AR A Rh G
H, B134 AR fc K, 4 8.0 em, B126 Ml e i,
2.3 cm; Mk Je f 3k rp B, 250 R 2 o0
RO R BT A 2R i B AR S
R, FLUC AR, R = e/ o

i bR EH O WE(em) WP K i35 U R
Code (cm) (em) Node No.of (em) (cm) (cm) Angle of costa  Angle of stem
Plant height ~ Stem girth distance leaves Leaflength ~ Leaf width Petiole and side and leaf

B091 82.0 4.40 2.48 17.40 19.30 0 G h
B092 922 5.10 3.38 15.20 33.6 18.10 0 G h
B093 43.4 6.50 1.94 10.40 25.9 16.00 5.8 i i
B094 80.4 4.90 2.54 16.80 24.8 13.60 0 i LR
B096 134.0 10.30 3.34 31.40 55.2 30.00 0 i PN
B097 127.4 6.70 4.96 18.20 46.2 28.50 0 rh o
B098 113.6 6.60 4.84 15.00 48.0 19.80 0 h r
B099 432 6.00 2.82 12.20 25.3 19.70 6.1 H K
B100 132.0 5.90 3.70 24.20 34.0 18.80 0 G h
B101 106.6 6.10 3.28 21.00 382 19.20 0 G PN
B102 103.0 6.10 3.52 18.80 46.5 27.80 0 i i
B103 115.8 8.00 4.44 17.80 52.8 27.40 0 i LR
B104 130.4 6.90 4.00 23.40 52.8 25.80 0 i h
B105 139.8 7.50 5.24 18.80 53.7 33.20 0 rh i
B106 107.4 7.50 3.92 17.00 25.40 0 h r
B107 110.4 4.40 4.70 13.40 13.20 0 h 2l
B108 85.7 4.50 4.90 10.00 — — T T
B109 120.5 11.50 3.80 20.00 57.5 28.00 0 G h
B110 132.8 9.10 3.60 25.80 46.2 24.30 0 i e
B112 54.6 3.30 3.24 12.20 20.2 9.10 0 i LR
Bl114 — — — — — — H L
B116 126.8 7.40 1.90 45.60 45.0 10.60 0 rh i
B118 99.6 4.50 432 12.40 37.0 18.60 0 rh h
B119 86.4 4.20 3.36 13.40 27.0 19.20 0 h 2l
B120 123.6 6.10 4.28 18.40 46.2 26.20 0 G h
B121 105.4 5.50 3.38 20.20 46.2 23.70 0 G h
B122 102.2 6.80 2.88 21.40 44.8 26.80 0 i i
B123 102.0 5.20 3.60 17.00 38.5 17.00 0 i i
B124 110.6 4.20 5.60 13.00 31.6 18.60 0 tf e
B125 111.6 8.10 2.92 24.80 47.4 23.60 0 i i
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) s Z2[H i (em) R IEN 5 -4k F Ak £ Ey:) s
Code (cm) (em) Node No.of (ecm) (cm) (cm) Angle of costa  Angle of stem
Plant height ~ Stem girth distance leaves Leaflength ~ Leaf width Petiole and side and leaf
B126 46.8 3.10 228 11.00 11.9 6.46 2.3 LR i
B127 85.2 3.40 3.04 16.00 26.4 15.40 3.0 Lx i
B128 112.6 7.70 3.12 24.20 452 24.80 35 H i
B129 118.0 4.70 3.32 22.80 43.1 21.40 0 i h
B130 113.0 6.60 3.28 23.20 47.4 24.40 0 i h
B131 117.2 5.30 4.12 18.80 32.0 20.40 0 i R
B132 109.8 4.50 4.40 14.20 30.3 15.20 0 r h
B133 125.2 10.20 3.58 24.80 49.5 27.30 0 th PN
B134 95.4 7.90 4.24 14.00 32.8 18.40 8.0 wh ER
B135 109.2 4.90 5.56 11.80 36.6 17.00 0 o N
B136 102.4 4.80 3.94 16.20 29.0 18.90 0 i h
B137 97.2 5.20 3.40 18.20 34.7 17.30 0 i i
B138 113.0 9.00 3.12 22.60 54.1 28.80 0 i o
B139 114.4 7.70 3.82 19.20 44.6 26.30 0 rh GL
B140 128.6 7.58 4.60 18.20 30.4 17.20 7.0 ER i
B141 95.4 4.80 4.44 12.60 23.0 14.40 6.3 r i
B142 113.8 7.20 3.92 18.00 46.8 25.20 0 i h
B143 102.2 7.20 3.64 18.40 38.6 25.40 0 i h
Bl44 109.4 7.60 3.00 22.60 41.6 24.80 0 i i
B145 1122 5.50 3.60 19.80 432 26.00 0 i GL
B146 115.0 7.80 4.60 18.00 50.9 24.40 5.8 i i
B147 126.4 7.80 4.46 19.80 52.7 23.00 6.5 ER i
B148 114.4 6.50 428 17.40 48.5 17.20 0 o i
B149 1322 7.10 2.80 33.00 452 15.60 53 H i
B150 105.2 5.60 3.76 17.40 44.1 14.90 0 i h
B152 56.0 420 3.58 12.20 21.7 13.40 5.5 H i
B153 59.0 4.60 4.48 11.60 20.4 14.00 4.9 Lx s
B154 117.2 8.10 4.76 16.40 51.8 31.00 5.1 LR i
B155 106.4 8.30 4.04 16.20 51.6 30.60 44 i i
B156 103.4 6.30 3.48 17.80 43.0 20.50 0 o N
B157 119.2 7.10 4.88 16.80 458 28.00 3.0 Ex LR
B158 106.8 5.80 3.36 20.00 42.0 18.10 42 H i
B159 132.4 10.00 4.94 16.40 50.6 29.40 3.1 H x
¥iH 105.45 6.41 3.73 18.46 40.11 21.26 5.02 — —
Mean
22 22.39 1.80 0.94 5.81 10.38 5.90 1.52 — —
SD
BRER 21.23 28.09 25.29 31.49 25.88 27.74 30.25 — —
(%)
cv
L% 1.796 1.955 1.876 1.795 1.992 1.929 1.875 0 0.349
Hetkds

B
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Fig.1 Cluster dendrogram of tobacco germplasm based
on agronomic characteristics
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U SE N B2 S 0 S M=K N FAR LV i 2
R REZHALTER; thm A (91.58 em ), ZE[F4
/N(4.96 cm ), T %S (3.48 cm ), M4/ (15.30
), K (31.29 em ) MEFE (17.13 em ) B8/, K
AT TCHAR

S5 M REALEE 11 T, SR B R R TR 88 TE
T K IR E A TR S KA [, I 2% 70 =,
sta ol 3, AR IRLL A6 A AL ; Bk
i (129.40 cm ), 22K (8.07 em ), TR
(4.19 cm ), % £ (22.44 J ), MK (49.46 cm ),
98 (26.48 ecm ) B K, KA/ TR

S5 IV ALEE 34 (RS, BRFU LISE IRy £, i
EE N FE, sk, R OhIRSE IR e
R, KA AR b (112.06 cm ), 25
5 (6.67 cm ), A (3.84 cm ), MU £ (119.57
), 4 (43.06 ecm ) 58 (22.22 em) 33K, K
AT TCIT AR o
24 WMREEFRENNMFELETE

XF 63 3R BT BE IR F B ERR TMV il CMV i
T Y 5E (£ 4), TMV FH CMV Hi 1 K hHi iy
ol BT BT 7 B A9 34 B v, 43 50 R 26.98% FlT 46.03%
X TMV G 58 B Rl A 9 14y, X CMV 15 Bt 1) Fi 5
A5G, T TR EYOR SR, S 1 4R T
TMV FI CMV B 40 P ¥y 855, For, B093 3 11 2%
A6 0 A1 B140 AR IE % FE 40 -1 199 B s B 14 i ik
XF TMV 48, % CMV 26 3 4 & 313 B100 2 75 £
1 B108 752 224640 B121 &g #40A B134 Ak 1L
22 AE M TMV BT CMV; B103 Z5735 T4 -1 il
B139 A % KM M $Ht TMV ., 5 3t CMV; B105 72
T EAH -3 B110 A1 & F-AE A B124 75 m W0 -3
X TMV 1 CMV 123 3005
2.5 MWFEHEE

g H 1) 63 {0 Fh 11X & 2595 77.85% . K 2
% 81.80%, H:th B135 fl1 B145 & i, Yk
96.5%; B093 M & 2 2 AL, HA 37.0%, 535G 10
AR ZERNT 70% (£ 5),

26 HFEE

Xof FH 8] 6 TG 15 X3 17 3 b B dE A7 40 1%
SEL SR B132 Ml B135 LAV S 245,
B151.B152 f1 B153 =& ¥R L AN A2,
HAA B Z BRI AR Z BN 2253 (K 6), 8
X SSR ARICHYHR /T 4 e 4 R AN 2,
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Table 4 Resistance of germplasm to main virus diseases

R KHRAEM R BB YRR W HRAEMREE BB s THRAEM R BUREHR
Code T™MV CMV Code T™MV CMV Code T™MV CMV
B091 Rz R B116 LT LRETN B138 T SR
B092 LEET GRS B118 B RSN B139 o [SEn
B093 Y =5 B119 LRETN LREIN B140 Yo =R
B094 LRETIA it B120 rhUk RSN Bl41 s —
B096 B Rk BI21 HgE B B142 — —
B097 LT [ B122 LT LRETN B143 Uk LRSI
B098 LRET GRS B123 rhURk b Bl144 GRS —
B099 — — B124 P b B145 gk LR
B100 Al SR B125 Uk it B146 Sak7 LRSI
B101 B e BI126 g LT B147 Rk ST
B102 B GREI B127 IR LRSI B148 T LRSI
B103 Eiin] f=Ei B128 b LRSI B149 B T
B104 iR — B129 U Yuis B150 & rhURk
B105 Eiin] EiIR] B130 RSN rfUEk B152 — —
B106 B b BI31 LRETN it B153 — —
B107 B R B132 LR LRSI B154 T B
B108 At b B133 rpURk e BI155 b LT
B109 LT Rk B134 Yo g SR B156 IR rhgk
B110 Bk B B135 LR LS B157 R b
B112 ek RE B136 R T B158 G it
B114 Eiin ] GRS B137 IR IR B159 R LRSI
—  REE

— : Date are not available

x5 MTENEEER
Table 5 The results of seed vitality identification

ETRE BHEH (%)  KEHER(%) G5 BHEH (%)  RER(%) G5 BHEH (%)  KEHER(%)
Code Germination ~ Germination Code Germination ~ Germination Code Germination ~ Germination
B091 82.0 84.5 B116 70.5 72.0 B138 87.5 87.5
B092 93.0 95.0 BI18 83.5 84.5 B139 81.0 84.0
B093 37.0 37.0 BI119 79.0 80.5 B140 54.0 54.0
B094 64.5 66.0 B120 89.0 92.0 B141 53.5 53.5
B096 76.5 81.5 BI121 79.0 79.5 B142 85.0 88.5
B097 89.5 90.5 B122 93.5 95.0 B143 67.5 68.5
B098 92.5 93.0 B123 89.5 90.0 B144 68.0 68.5
B099 74.0 74.0 B124 82.0 82.0 B145 95.5 96.5
B100 86.5 87.5 B125 92.0 92.5 B146 92.0 92.5
B101 89.5 90.5 B126 76.5 81.5 B147 46.0 87.5
B102 82.5 83.5 B127 87.0 87.5 B148 71.5 90.5
B103 84.5 86.5 B128 90.0 92.5 B149 89.5 91.0
B104 70.5 72.5 B129 80.0 80.0 B150 87.0 91.0
B105 83.0 85.0 B130 90.5 92.0 B152 54.5 54.5
B106 67.5 76.0 B131 87.0 87.5 B153 82.5 82.5
B107 63.0 66.0 B132 66.0 66.5 B154 71.5 83.5
B108 61.0 67.0 B133 93.5 94.0 BI1SS 76.5 78.0
B109 84.5 85.0 B134 76.0 76.5 B156 81.5 84.0
B110 78.5 80.0 B135 96.0 96.5 B157 91.5 92.0
B112 83.0 85.0 B136 74.0 74.0 B158 57.5 62.5
Bl14 — 92.0 B137 94.5 95.0 B159 93.0 93.5
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Table 6 The polymorphic site differences between identified

resources

FFs %' FE LA

Serial number Code Number of different site

1 B103 3
B104

2 B123 5
B127

3 B122 4
B125

4 B132 0
B135

5 B144 4
B145

6 B146 1
B147

7 B154 2
BI155

8 B151 0
B152
B153

300bp ¥

TSR,

EE h 1] e " t. PEl ~
Y 3 ERECMY o 6 -
200bp W %5 = " M EEL
%D;‘ ;: 2= °8
EH B3 1
150bp ¥ == N-°
P Eowm T
O ) i
EEgg 6" EEEE
sé)s - @ BR
. . B
100bp ~ B 55 gz -
= 2 - ]
et

O~ OFRAH 25 WAL
@D - ® for sites with differences
E 2 B103 5 B104,B123 5§ B127,B122
EBI2s HFEEER
Fig.2 B103 and B104, B123 and B127, B122 and
B125 molecular identification results

3 itig

R = A AR R IR A S R T B
H PRI H 2 % 12 A EA X B R R GER A, Ml

L F) 63 X IR IR . A 5 38 1o X 3k B A T
HH [B) 4 H %50 , AR R BRI JumtESs— 2
G G H A P b5 P B AR 7o A BT W IR 2 A
PR AR 7= TR 2 R (A W) I AR, 3 A% 2R
WA F TR BRI 4R A7 SR ANF T
ARMFFE 22 AR AR 184G 2R AT 2 R
B, (R b RS L 2R, B MR LA B
)RR RO & SO R TP - E RN ZE LY
ZREEAR B R 5 FTIRAE AR R i B AR 5
BRI AR, R S R S5 R RN, TR
FH R SRR E S ol R SR AR, RIS T
PRGEA RN T ARSI 3 SOEG R, ARGH B E
o AHIF S MSCHE I o B8 5 25 TSP 12 MR
SR SR BRI 53R 4 AN ZERE, T DASEAS S ke
P FER T ERARAE , s T 2SBHE RN (L
BOACAR R 5 T2 0 R AR B s I J5e K, T B
TR AL AT TR E R, R ERR AT
PEYEE KB, A 9 RPN TMV 958, Bt CMV
AP EAT 5 43, X TMV A CMV B 45T 7 359 5 5% 11
A 11 4y, Hodb B093 3 11 22 76 44 F11 B140 AR YE %
AEHA -1 BR AR PUME AR, X TMV 528, X CMV
I hEHT, AT TEEHOR R, RALKE Fr
TS5 5 FH G5 A mT LU v A A ) U B B A b
Jii, SSR Anic ki 5 2 AN & H M AR 3 ILAE,
55 SNP FnicAH LLAESEA T BT 5% P st A% Z A6k i
TIYE UL S I 45 S AR 22 AR 7 AR SE R 8 X
SSR Frict X 17 {7 H [) 2 750 5 7 A BB X 3 Y i JoT 9%
AT T %58 , K P B132 I B135 NEE IR
LR, B152 A B153 i M EC A RIE, )5
AT 60 38 2 IR S DT 9 U S A T G0 o B U
T

PR IRIE S 20 (WA MR,
HEA N 250 SRt M AN o] FEA P SRR E A
Wk Shy T ) R b AT, DRI IR, o R DR TR R R R
IS8 ) 2 WUAR (25 R AT R AT R A3 A
FEAFI BT BB IT 0 T Iz i el 5 U
TAERIRTHE, B 55 = k4 E R AR YA B0 I A
S AEAT SR EAT , BT AR B4 AR R o B TR A
AN SN, S B U2 ) R DR B R s, T
Ja SR I R R U Z R AR L, 25 R A7
SRR BT IR T AR RS, SN R o B U
T e X A S SRR A T 4 H S, i S R
Bt — G5 AT —IRAT, o e B0 BT 95 R ) 4 R
FHERGE TR, Bh B IR AR RO HE TR



906 7/

B

21 %

%

LGN R IJH: BEFCP KA MR TR PR 15 1 AR

A Bl /J?{n,u‘ﬁ;&%/\?—%%“l'z”,ifm$

%EFJE%‘J?H’JLI&% TRAT BB A S R 284
e

B REAL AL AL, Dy F R SR IR AT T SR AR

8

%*%Stﬁiﬁ
(1] efls, FAAE, AR, AR ARR, S 3R A R
JJJEI)LH:L?J%% R EEEALE 2009, 30(6): 78-83
Zhang X W, Wang Z D, Mu J M, Liu Y H, Ren M, Gao J M.
Status and prospects of tobacco germplasm in China. Chinese
Tobacco Science, 2009, 30( 6 ): 78-83
TER, B0, AR XA SR . FRIER AR 5
TSRS AHELL . EHHFRLE, 2009, 30 (s1): 8-14
Ren M, Wang Z D, Mu J M, Liu Y H, Zhang X W. Overview
of species and distribution of tobacco germplasm resources in
China. Chinese Tobacco Science, 2009, 30 (sl ): 8-14
EI SRR e I 7o I 6 R A - 10 o g S R S P
TR TGRS R R IG BLA AT . R 3t A% B il?x 2016,
17(3):507-516
Zhang X W, Feng Q F, Yang A G, Ren M, Tong Y, Xing L
M, Wang Z D. Analysis of tobacco ( Nicotiana tabacum L. )

(2] B

germplasm distribution and utilization in China. Journal of Plant
Genetic Resources, 2016, 17(3 ): 507-516

JETW, F S, R, £, XD, X EAE AT, 5K %
. 357 m b DR SO A o B 1 S S AR 2Ry
B HPRE G R, 2018, 19(6): 1117-1125
QuX,JiaoYS,LiYJ,Wang TH,LiuSY, LiuGX, TongY,
Zhang X W. Identification and genetic diversity analysis of newly

(4]

collected tobacco germplasm resources in Hunan Province.
Journal of Plant Genetic Resources, 2018, 19(6):1117-
1125

XU, AR R 22, AT IS, 435, A i, 4 2 [, S I, 9K %
i 77 Dy TSR AR RN BT R ) e PP R R H L A
LRI, 2018, 19(2): 212-224

Liu G X, Zou K Y, Ren M, Tong Y, Feng Q F, Yang A G,
Dai P G, Zhang X W. Evaluation and cataloguing of 77 newly-
collected of tobacco germplasm resources. Journal of Plant
Genetic Resources, 2018, 19(2 ): 212-224

#T, X8R, B, R, KA, B, RS, I,
SRR, SRR, Sk Bt U, AR . E ML X B R
BEUR IR A 5 U L A R4 SR AR, 2018, 19(2) : 203-
211

Dong X, LiuJ F, Yang H, Zhang X C, Zhang P H, Guan L, Yu
XY, Yang M, Zhang J J, Zhang Y M, Zhang Y G, Fan Y, Li S
J. Field survey and collection of maize germplasm resources in

(6]

Chongqing, China. Journal of Plant Genetic Resources, 2018,
19(2):203-211

fR ey Y = AR (S I 773 2 i 3 Uk < SR V= S =
B, S A 5, B B AR . T DCER S M DX Rl T 5T I A SR A R
HI AL VEIRSAAR, 2017, 18 (3): 595-601

Gao J,Huang J,Ran Q F, Yan J,Dong X, Yang H J, Zhang X C,
FanY, Zang Y M, Zhang Y G, Gao A N. Investigation of crops
resources in Chongqing municipality in the view of buckwheat
species. Journal of Plant Genetic Resources, 2017, 18 (3):595-

(7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

601
Bindler G, Plieske J, Bakaher N, Gunduz I, Ivanov N, Van
der Hoeven R, Ganal M, Donini P. A high density genetic map
of tobacco ( Nicotiana tabacum L. )obtained from large scale
microsatellite marker development. Theoretical and Applied
Genetics, 2011, 123 (2 ): 219-230
IRZE, KA AR, R, RO BRESSC, G780
3 B BT U Y SSR ARC S HE SURIE ST . o R
2,2011,32(2): 62-65
XulJ,LiuY H, Ren M, MuJ M, Zhang X W, Chen Y Q, Wang
Z D. SSR fingerprint map analysis of tobacco germplasms.
Chinese Tobacco Science, 2011, 32(2 ): 62-65
WRO5 IR ng, 2RI, X, R, £ 5, MG, ke |
T+ SSR HRICAY 80 MM HLF BT S S (il 12 Kot A Ak
ST A, 2019 (1): 22-31
Chen F,Xu S X, Li X H, Liu C, Zhou J F, Wang Y, Tian P,
Yang T Z. Construction of molecular fingerprinting and analysis
of genetic diversity for 80 tobacco ( Nicotiana tabacum )
germplasms based on SSR markers. Crops, 2019 (1) :22-
31
INIUES 00, IR AR, £, A, SR, 22,
MR LT SSRARIC 1A 8 A I it B R 0 IR R
2019, 52(3): 26-32
SunJZ,YangJC,SuDY, Wang E B, Wang J T, Zhang S F,
Li M, Ma L. Rapid identification of cured tobacco leaf varieties
based on SSR markers. Tobacco Science and Technology,
2019 52(3):26-32

WO, B 3UE , T 0 BRIER, RS TR
ll S IR 5 PR 2 0 ) ) A B SSR BRI I KRR . A
WAk, 2019(2): 84-89
Geng X Q, YangHJ, Qin Y Q, Yang X Y, Zhao S M, Shi H Z.
Development and application of tobacco SSR markers based on
genome re-sequencing of different tobacco types. Crops, 2019
(2):84-89
LU AR, Sh4E) . 5T TMV B JRh BT 58 kL 6 5
FIRTFERHR . T EHEERE, 2009, 30 (s1): 53-55
Jiang H J, Xing S D, Ma W G. Selection and utilization of
germplasm material for anti-TMV flue-cured tobacco. Chinese
Tobacco Science, 2009, 30 (sl ): 53-55
FRAE, ETCHE, AR RN BT BN IR AL AR b
et EgROl T R, 2006
Wang Z D, Wang Y Y, Mu J M. Descriptors and data standard
for tobacco ( Nicotiana spp. ). Beijing: China Agriculture
Press, 2006
SRAK 55, E R, S B2 S BT A Rt ], 2
B, SRV ZL . B TR BIMIR TR 10 1 7 i BT Y gt
2R T . TIRARL A4, 2018 (1): 14-21
Zhang Q N, Wang X M, Rui W J,Hu X Y, Hu X H, FuJ
J,Gao Y M, LiJ S, Zhang Y H. Genetic diversity analysis
of tomato germplasm resources based on phenotypic traits
and disease resistance markers. Southwest China Journal of
Agricultural Sciences, 2018 (1 ): 14-21
BT AP, XA . P EE R BT IR 2R | A%
LU, 2011, 12(4): 497-500, 506
Zheng D S, Yang Q W, Liu X. Diversity of crop germplasm
resources in China. Journal of Plant Genetic Resources, 2011,
12(4): 497-500, 506



43

) Pl A < R DM DR ISR R R B 58 5 ) S A 5 A B 5

907

[17]

Semagn K, Babu R, Hearne S, Olsen M. Single nucleotide
polymorphism genotyping using Kompetitive Allele Specific
PCR (KASP) : overview of the technology and its application
in crop improvement. Molecular Breeding, 2014, 33: 1-14
Hamblin M T, Warburton M L, Buckler E S. Empirical
comparison of simple sequence repeats and Single Nucleotide
Polymorphisms in assessment of maize diversity and
relatedness. PLos One, 2017,2( 12 ): e1367

Van Inghelandt D, Melchinger A E, Lebreton C, Stich B.
Population structure and genetic diversity in a commercial
maize breeding program assessed with SSR and SNP markers.
Theoretical and Applied Genetics, 2010, 120: 1289-1299
EEH, b, BT, e . AR BT IR T SR
HE AL, 2018 (1): 14-20

Wang W Y, Yang T, Tan G W, Yang J C. Research and
utilization of crop germplasm resources. China Seed Industry,
2018(1): 14-20

TRIEH, AR SR AR AT R, 22 g R, XA o [ A0 R A
Bt ST &SR] . EIHERRE, 2009, 30 (S1):

[22]

[23]

32-36

Zhang X W, Wang Z D, Zhang J Q, Ren M, MuJ M, Liu Y H.
Development and application of tobacco germplasm resource
information system in China. Chinese Tobacco Science, 2009,
30(S1):32-36

PR, k24T, T AE7H, X Ha e, R . 55T Google Maps
APL )4 0 T V2 U WebGIS FF & B 5 . 1) 33 4% W% R 2%
12,2010, 11(5): 522-526

Ren M, Zhang X W, Wang Z D, Liu Y H, Mu J M. Web
geographic information system of Chinese tobacco germplasm
resources based on Google Maps API. Journal of Plant Genetic
Resources, 2010, 11(5): 522-526

AR, R, TRARL, F 578, XM, AR RS | SRR B
BAERICER G LN . T EH R, 2011, 32(4)
51-55

Ren M, Zhang X W, Zhang J Q, Wang Z D, Liu Y H, Mu J
M. Development of online order system for tobacco germplasm
resource sharing. Chinese Tobacco Science, 2011,32(4 ) :51-
55



