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Abstract: As a member of the Third National-wide Investigation of Crop Germplasm Resources Project, Hunan
team collected 32 tobacco germplasms after systematic investigations. In this study,23 germplasms were selected
from the collected tobacco germplasms,and 22 agronomic traits were identified and analyzed for genetic diversity.
The results showed that the tested germplasms had a high level of genetic diversity,and the quantitative traits had a
general high diversity index. The three quantitative traits with the highest diversity index were node distance, leaf
number,and leaf width. As for qualitative traits, leaf shape had the highest diversity index. Petiole had the highest
CV ( coefficient variation) ,followed by plant height and leaf width. Based on the results of cluster analysis, the new-
ly-collected tobacco germplasms were divided into 3 groups. The germplasms from the second group had the most
leaves ,and the ones from the third group were the tallest,which could be used for breeding varieties with high yield
or used as intermediate materials. The identification of the resistance to the major diseases of the characteristic to-
bacco germplasm demonstrated that 13 germplasms showed resistance to black shank, TMV or CMV ,two of which
showed pleiotropic resistance to both black shank and TMV ,and they could be used for disease resistance breeding.

Thus, it is of great significance to carry out the census and collection of tobacco germplasm resources, which can
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provide richer parental materials or intermediate materials for the breeding of new varieties.

Key words :tobacco; germplasm resources; agronomic traits; genetic diversity; resistance evaluation
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Table 1 Information of tobacco germplasm

FOYPR, TR S DK b X i B 45 2K R
1379 53, Horprg A 27 e S B0 R B IR 22 ), It
A, WAARTITE 41X B AR A AR 0 RO 7T
RO e IR TAESE UG |, 3 75 X i 4 3
(B8 R4 T T ) 26 750 5 T M 4 B, S bR A7 %
TR AR W BEUR AR H B2 X R A
IS B B R R O B R R AT ) 2 25 T
K FEREMRIR S AL 2R, A e 2ny g B TAE
PEALFLRL X T Fe A F A 5T U A e R
Fh SR A A BRSCE SL,

1 MRE7AE

1.1 Rgesrat

“O R A E AR AR D o 0 IR A S A T
T ] 5 e A A R 9 U A S AR AT
Bl HARBLIE Y 2R G VR A AR X P AR A
SRS R T B T T 25K, S5
BB G 55 1) AR VE ) R i B R AT B AR LR )
W T iAR, L E R 32 B AR, 2 8
A il b W AR R AL R Y 2 A R
P8 KIX 32 1 T 5 ] S0 B o 5 % I b 0 o
()0 S IR R A TASORA A 1), 25RO My A IR R T
23 {3 (o 22 5 R FhF, HA 45 B160 SHARE) ,
HARG S ARAMBEAG R E 1,

5 il B 44 7% KA, ZE(E) HE(N) K (m) i

Code Germplasm name Collecting locations Longitude Latitude Altitude Comments

BOO1 A A FLEEAHEFM  111.2476°  27.9106° 378 T RS AN E BT

B002 PRI CPVLETAREEAR TR 113.8629°  29.0027° 736. 4 WG /5 8 €, PR 4R R 60 4ELL |

B003 KAT: S84 L EMAFEC R 113.8797° 29.0281° 883 45 4 €, R AR BR 50 4R L B

B004 T G 0 R BB ERTEA  112.6243°  29.5564° 42.5 W B 5, N AR BB AR

B005 BE L] G- 1 I B AR ERE LR 113.6258°  29.3497° 246.3 Mt ) ¥ e, R AF R 50 4R 1L |

B006 BE L5 H-2 I E AR BIBE LIRS 113.6258°  29.3497° 218 M5 B, AR FR 50 4R DL 1

B007 BRMWE LR TITEER KA 111.5333° 27.9662° 368 9t 2 €0, it ST, R AR R 50 4R 1L L

B026 HF AN SR LB BHBGE FIR 113.8219°  26.5086° 261 S R LT, BT OL , TP i, 2k 2,
TS BURTELF BB AERR 30 4L I

B027 AT REEEBEREAFIN  113.7764°  26.4938° 192.8 W5 ML €5, R AR BR 50 4L

B028 BERF A REEIRIES BAFR 113.9572°  26.4140° 713.7 L) R SEA R Yl g d

Yo bEL, FAEAERR 100 4F 1L I
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95 il 44 ¢ SRAE ZPE(E)  HE(N) B (m) #®u
Code Germplasm name Collecting locations Longitude Latitude Altitude Comments
B029 FE B RGN S MR 113.7104°  26.2757° 572.5 WS H L, R AR RR 30 4 1L 1
B030 TR A R B AHFURERS  114.0074° 26.5793° 764.3 M5 B, AR FR 50 4R DL 1
B031 KU A BBOKEBOCH  113.5376°  26.9418° 332 5 2 €0, b0 R, AR AR R 50 4R 1L
B032 b g2 0 oy HLE T 110.4493°  27.5797° 597 TG R, fF BT
B033 TLAR SR TTARRKIFRUSZER 111.7098°  24.8047° 468 W AESR RN 5 BT
B034 NBEPEM 2B BRREER 113.5804°  26.5697° 184 W FIEGE AN (5 EATE
B035 1 B A ZBEEHEEM B R 113.8131° 26.7636° 620 WS ML, BU P dr , R AERR 30 4E LA I
B082 b A6 7 A SRR HRINEBEIERT  112.6971°  29.6138° 331.2 M5 B, AELAE FR 60 4R DL 1
B083 RUHZ AN SFILE R EURHAT  113.7924°  28.8955° 532.4 L1117 o B S i T Sy a
FRAAERR 100 4R 1
B084 A2 SFLE AR REEAA N 113.9398°  28.9320° 354 kR S RAE, FAEARRR 50 4FLL L
B085-1 ATEr-1 BRIRE PR S R 110.9021°  28.4274° 446 W FIEEE Al (5 AT
B085-2 AmEt-2 BRIREPYLEEES RT 110.9014° 28, 4268° 435 W IFAEGE Al 5 EATE
B160 VLR WA I BT R BT R AT 113.4456°  29.7158° 26 Mt 5 28 €, it SO , AR AR 50 47 1L

1.2 REigit

BHERAE T 2016-2017 4F#4E 2 AR FPE 7R
] A bR B R I BT 7 5 U S b (B SR ) R
MSE ML, B0 A kR 2 IRE K, AT FAE
20 Bk, ¥REE 50 em  A7HE 110 em, I A) 5 3R 8 4L
BT,
1.3 MRiICHEIHE

FE 0 ] 2 . e e A T Ml s o R 0 o J 9%
R FEE ALY " AT, A AR BE LB S Bk
FrAe AR A B 2 YR A 1 S (EAE R A7 4
TEGEHL 0 2 AR 25 R T S A I A S e A
Ho TEREAC I 25 Fh B iy #epk . Lrp AR A 2
FF AETE RS RT3 R, L AR, E) 2R
RIIE T M GB/T 23222 AT 18 28 Fl 1% 43 9%,
AU TR IR GB/T 23224 AT E
1.4 HIELER ST

RIGEHE ] SPSS 19. 0 #4144, 2 IR 5%
ATRESE O B RIR 0 10 AN, 1 e
BAAPEIRIEIE (X) FbRiEZ () , LA 0. 55 S 1 21,
RS TRIX, <(X -25) TR 10 K[ X, > (X + 25)]
TGP iR B, A R IR e B U R T
TSI FVESCHE RIS A TR, HE ARk 7R . 1 = MRS
2 =T%,3 =K%, %A H = - P, xInP 15
WAL ZAEFR %L Shannon-Wiener index(H') ,z0H P.h
551 GG PR BT E BRNBTE L, R B 25T
F¥%: (Word's method ) i1 T RGERIS 53T,
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TR A | 2 SRy Bl A1, HC At A BT 1) I T 1 oA A
S 23503 B160 BN R EE Ak AR
FCAb R BT A (8 2 R e, it SR RE IS Sy v A i H
YRR A /N3 R RS R AL AT R
FEEFR B029 ,BO85-1 1 B0O85-2 Ay FA LA, Ho A Fil
TS Ry A s AE T TR AR 2 R BRIE 5 46 €0 R o0 iR
21, U BOO1 . BO85-1 Fl1 BO85-2 LI {f; 45 F i 1
BAETEDR . XHEERF A 13 A B R T s
ZREE AT S R R A ZHE R B AR 1. 106 Hx
i, ORI H 1,024 (1142 0. 797 BEAY 0. 646 , HoAth
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Fig.1 Morphological variations of selected tobacco germplasm
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Table 2 The morphological characteristics of tobacco germplasm

s R ODEURd R SR e DRI O B4 TER RRRR kG dak
Code Plant Leaf Leaf  Leaf  Leaf Leaf  Thickness Leaf  Thickness Inflorescence Inflorescence Flower  Corolla
type shape tine face edge  colour of leaf ear of costa density shape colour tine
B0O1 BIE ki W B R & A T T A L g H
B002 By KWl @ik BFE O CER & A el el A $23)7 R4 H
B003 By KR @ik BF O ER & i ol i A 59/ RAL el
B004 e K (N 8 S S - S T ol el i o I oA el
B005 (EFIZ 1] W B RN & e T ol AR $29]7 REL el
B006 e K Wk B RN & e PN H i o HIE oA A
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Fz2(4)
- BRSO g nrbde nbm % rh@ o rRRUESE MEE ERRMLAn BpEE ek e BER
Code Plant  Leaf Leaf  Leafl Leaf  Leaf Thickness Leaf Thickness Inflorescence Inflorescence Flower — Corolla
type shape tine face edge  colour of leaf ear of costa density shape colour tine
B0O7 WIE KR Wik BT PR & G ex ex AR BRIE k4L H
B026 @ Ko Wi BT P 4 G K Tt A 29/ W4T H
B027 @ BEE RBR O BF O RR &# 4k h h e 23] e f
B028 &g KR WL BT PR & G PN i Ak 53] to:FAN el
B029 @ EEE B BT P & Sk /N h FATR 23] o FAN H
B030 @ KR Wik B RR & 4 K h L BRIE wRan H
BO31 SIS ] N TN S & S S 4 N el A BRIE toEAN Eél
B032 &g KA Wi BT T & G PN Tt A 23] o TAN H
B033 B KBRS #de B R & &g K H wAE BRIE RLL el
B034 &g KR Wik B PR & 4k N h A 23] toEAN EEl
B35 g MR &%k BT TH & Sik /N Tt whE 23] o FAN H
B082 (P 2k mA Mk & g K i w4 23] tr:Fan H
B083 &g R 2k BA Mk # 4k PN h ik 23] toEAN Eél
BO84 % IE a4 BA M #@# G PN ex A BRIE k4L H
B08S-1 SIS ] wigk  #BTF TR & 4 /N Tt /N 29/ AN H
B085-2 b3 I L 17 I /A 7 S B 4k /N h FAHK BRIE a f
B160 WY KR S A B Es B el el A 53] toFAN el
WEZEE 0.646  1.106  0.797 0.462 0.462 0.179  0.179  1.024 0 0.387 0 0. 387 0

HARE H

2.2 FEREMR
X HTUSCEE 1Y) 23 17 o (0 ol Jo A9 T2 B AR 5tk

Frr I A (3R 3) . 45T bR

e

1=y B 1)

1 2

B084 ik %] 187. 0 em , HK /& BO83 , ki 185.4 cm,
W% M S Bl160, H A 75.6 ecm, R R BN
27.38% . ZAMIMZEFIREE N 4.2 ~8.6 cm, B 57
FHECH 16.58% , 25 [l e K11 J& B160, fie /N (1 &
B005, 7#ELL BO83 H kK, ik 31.9 cm,B085-1 f/)
H12.0 em, A8 R BN 25.75% . MELHY AR IR
FESE13.2 ~29.0 H,B085-1 1yt %k £, BOO1 it
AR S 2 KR 20.85% , MK L BOO4 fx KA

R3 J[EEMRHEERZER

Table 3 The agronomic characteristics of tobacco germplasm

52.3 cm, LA BOO5 fiz/NK 28.9 cm, B 5 REH
14.10% . W5ELk BO84 [ 5E K 29. 6 cm, B029 ¥
WAEN9. T em, BT RECHN 27.29% , MAHVE R —
AU AR HAR S R B K, 3K 171, 86% , i Ak
K42 B033, M 5.4 em, Fi BT B026 . B027 ,B02S .
B029 .B033 Fl BO35 A WA , oA A BT 5 JC 4K

X5 B T B A 2R BT IR AT Z AR AT, B
T BE Y 2 AR 4R B R, O 1.955, TR Ik
1. 931, st ZREVEFEECHE T 1T B > 5 > I 5E >
MK > 25 > MR > PR > ZErE AR > 0K
J .

X N . 5P (em) -8 . . F BRI Sy eIt

i BRE (em)  ZEHl(em) M4 (em)  M9E(em)  THA%(em)
Node No. of Angle of costa  Angle of stem
Code Plant height ~ Stem girth Leaf length  Leaf width Petiole
distance leaves and side and leaf

B0O1 101.1 5.8 25.7 13.2 37.3 14.8 0.0 h LA
B002 98.1 7.9 19.7 20. 8 44. 4 22.8 0.0 h oy
B003 111.4 6.9 17.2 21.6 43.9 20. 6 0.0 1 N
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Code Plant height ~ Stem girth Node No-of Leaf length  Leaf width  Petiole Angle of costa  Angle of stem
distance leaves and side and leaf
B004 78.7 7.2 18.7 15.9 52.3 22.3 0.0 i oN
B0O0S 78.0 4.2 25.1 13.7 28.9 13.9 0.0 G el
B006 129. 4 6.9 22.2 22.5 45. 4 20.2 0.0 CH N
B007 96.7 7.8 20.0 19.2 51.1 27.1 0.0 rh eN
B026 83.7 6.5 16.9 17.9 40. 5 16.2 5.3 G ek
B027 138.4 5.9 26.2 20.2 45. 4 14.1 5.2 h oA
B028 101. 6 7.2 20.2 15.9 39.5 17.5 5.1 CH H
B029 109.7 5.2 27.1 15.9 31.7 9.7 3.9 h N
B030 108.2 7.4 20.9 18.5 43.1 19. 6 0.0 G oN
B031 88.6 7.8 15.8 19.8 44.3 20.7 0.0 rf oA
B032 88.9 5.9 14.3 20. 1 38.7 15.4 0.0 h H
B033 104. 6 7.5 20. 8 17.2 42.8 24.5 5.4 CH oA
B034 98.4 4.7 22.9 16.0 32.2 11.8 0.0 G eN
B035 81.8 6.6 20.7 14. 4 37.6 22.1 3.2 i i
B082 149.0 7.7 30.6 23.1 44.7 26. 65 0.0 h X
B083 185. 4 7.6 31.9 24.6 40.9 25.1 0.0 w x
B084 187.0 8.5 29.2 22.0 42.4 29.6 0.0 CH K
B085-1 118.6 7.5 12.0 29.0 51.2 13.6 0.0 H x
B085-2 103. 4 7.7 12.5 27.9 48.1 13.9 0.0 G K
B160 75.6 8.6 15.4 20.2 47.0 21.6 0.0 th oi
FHIE Mean 109. 40 6.93 21.13 19.55 42.33 19.27 1.21 — —
BRZRE CV 27.38% 16. 58% 25.75% 20. 85% 14.10% 27.29%  171.86% — —
W% Z R 1. 764 1. 835 1.955 1.931 1.895 1.919 0. 800 0 0. 574

88 H

2.3 ETFREMROBEENM; bovt n
{4 SPSS 19. O A X e e 8 e o ot 5 0 o 3 .

20 AR BEGT RS WT, E LB 23 b PO —
BUEFR TNy 3 NERE (B 2) , % KB 2R oo ——— 1
FRE L 4, 5002 |
5 1 JSREELIT 17 (YRR BPRY , TR b b |
DA 3 ST s I LK B 2 G K Box0 |
OIS 2 i AR LTS 0 3, FRAR Y 5 B0t 1
HIRCF 5P . bR T4 (99. 84 em) 25 FITE 3 B02y — |
AKBEDIR/N(6. 56 em) , T (20. 85 em) , It B0sS |
AR (17,81 1) K B/N(41. 13 em) 55 Bo01 i

4201840 em) 3R (1. 64 em) . 2 . " PR,

55 T8 HEALHE 3 O Fh S A4 RE, 20 31 )& BO8S-1
B085-2 F1 B160, H:rh B085-1 H1 B085-2 ()5t 1% i
BRI, IS BL60 (35 (L P B MR G . 125
EEREERARAUEIE KA, 2R LL#TAe k32

& 2

LM E Genetic diatance

MEMRETREHRIREE

Fig.2 Cluster dendrogram of tobacco germplasm

based on agronomic characteristics
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Table 4 Agronomic characteristics in different germplasm

groups of tobacco

Pk e FPEiZEHE Germplasm groups
Trait Ttem I I I

FHE (em) 99. 84 99. 20
BREB(%)  16.22 17.95 10. 10

ki Plant height 173. 80

2518l Stem girth FEHH (em) 6.56 7.97 7.95
BREB(%) 16.76 5.71 5.34
4BF Node distance  “F¥fH(em)  20.85 13.30  30.57
WRAB(%)  17.19 11.27 3.6l
4% No. of leaves FHME 17. 81 25.70  23.23
WREM(%) 1534 15.23 4.59
1K Leaf length FHME(em) 41,13 48.80  42.68
BRFRE(%)  15.05 3.68 3.71
5% Leaf width FHEMEH(em)  18.40 16.37  27.10
TRFR(%) 2508 22.62 6.95
FEHIE (em) 1.64 0 0
SR RE(%) 138.64 — —

g e BE 5314

-4 Petiole

KR Plant type

RIS 3 Mo, MRETAE(99.20 em),
ZEFBE K (7. 97 em) , TBEH /N (13.30 cm) , %L
% (25.70 Jr), MK H K (48.80 cm) , it 58 /)y
(16.37 em) , JCHAH

SIS REAL 4 3 10 Fh BT b ok, 23 93 J2& BO82 |
B083 #il B084 , T HFESE MR AL L , i B B R JE
MR AR, TR A MRG0 . R ETAE 3 DT
Wi (178.30 em) , 253K (7.95 em) , 1T B
K(30.57 em) , M B 45 (23,23 J) , KB/
(42.68 cm) , M FE e K (27. 10 em) , JToHHHE

LA UL LB al LUE 55 1 2RE R A BT 1y iR
AN R R RO U — S e R, AT
BRI 5 ISR A bk v A e, o BRSO, AT RE
A AR AT R AR
2.4 %ﬂlﬂ)ﬁiﬁrﬁﬁ’lrﬁﬁﬁi

HHEE AL 5 (34 38 A6 T TMV | B I A6 T

CMV) JEIZHG D42 Y S BN (PVY) b A r= o
b ) A R A e M R e A R
FT R, # M GB/T 23222 H1 GB/T 23224 %Ak
WO R 5 DR R AT B B E B bE R e, A R
WS,

P Ll shape g 2 4 R SRR T SR A B,
&gﬂl)ﬁ] A B026 .B029 ,B035 ,B083 . B084 1 B085-2 X H &
PEEE WP R 4, BO05S X TMV 238 K475 , BOO4
-2 Leaf apex LN AN ak B083 BO85-1 Al BO8S-2 By it , H-A A k]
Rk ak AR TMV I B 2 2%, BO06 X CMV K I 47t
W Leaf surface BE BT E Ji , B003 . BOO7 1 BO33 it CMV , HAtlL Al B Xt CMV
B BAPME, BA R PVY R PO, htn]
4 Leaf margin P BOE L R — S R o P
i 9 FLAT AR RO B, T T8 B o
x5 BMEMREIEZRENELELER
Table 5 Resistance phenotype of tobacco germplasm to major diseases
%5 Fil i 44 ik P TMV itk CMV Ptk PVY $itk
Code Germplasm name Resistance to black shank  Resistance to TMV Resistance to CMV Resistance to PVY
B0O1 &R Wi HS S MS MS
B002 FEEHI AR S — MS S
B003 KA FEnT- 4 HS S MR S
BO04 TR MS MR MS S
B005 JE L1 AR 1 S R MS MS
B006 BE 1L -2 HS S R MS
B007 B S S MR S
B026 i I 22 A7 A R A MR S MS S
B027 el HS MS MS MS
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P il £ ik RIS BT T™MV itk CMV itk PVY Ptk
Code Germplasm name Resistance to black shank  Resistance to TMV Resistance to CMV Resistance to PVY
B028 S PG S MS — MS —
B029 [Eapalip MR — MS —
B030 JTCZE G i8] MS MS MS —
BO31 XS A A S S MS MS
B032 bIEa ] HS S MS MS
B033 TTAEER HS S MR MS
B034 VANER: i 9 ] MS MS MS —
B035 1 A MR MS MS S
B082 B AL G MS — — —
B083 JAUBH 2245 A= W MR MR MS S
B084 A1 - FE A MR — — S
B085-1 A= mHEI -1 MS MR S MS
B085-2 A EUAE -2 MR MR MS S
B160 T A R MS MS MS MS

HS-#7/2% highly susceptible , S-J&J% susceptible , MS-H1J# moderately susceptible, MR-H13{ moderately resistant, R-JUJ resistant

Hirp BO83 1 BO85-2 He4T 4 Flt 32 B 3 | X B
JEFEAT TMV ¥R BLrh 4T, BO83 J& RUFH £ 4F A= il
M, R TR 532. 4 m (VT B R VEARRUBA RS
/= 185.4 em, & JE, it R4k 24. 6 Fr, iR
40.9 cm, M58 25. 1 em, MR BRRITE 224, TG
AR A, B3k R AR I B, PP AEAR
PR 100 4EL) |, B085-2 MR mUHM-2 , RAE T UK
435 m BRIE EL PG 2B EE A P b Bk 103, 4 em 3
L, %0279 B, il KK 48,1 em, I 58
13.9 cm, - FKAMEDE | 9%, TR

B005 %t TMV E I N4, BO06 X CMV 3
JPUE . BOOS F1 BO06 HRI&RAE T A EEE LAY
BE LA, (ERAE i VAR AN ], WG )5 35 5 €6, A
AERR 50 AELL L, B0OOS #K 78. 0 cm, %, it Fr %k
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