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Classification of flowering groups for flue-cured tobacco and
selection of germplasm resources
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Abstract: [Objective)] This study aimed to improve the breeding and utilization of flue-cured tobacco
by classifying flowering groups and selecting flue-cured tobacco germplasm resources. [Method] Two sets
of sowing dates (20 days advance and normal) were conducted in this study. 41 flue-cured tobacco cultivars
were taken as materials,and 5 agronomical characters including squaring stage,leaf number, plant height,
maximum leaf length,and maximum blade width were measured. Flowering characteristics of the 41 species
were evaluated using clustering analysis, based on which the tobacco cultivars were classified. [Result]

Correlations between indexes except leaf number and maximum blade width of tobacco in second sow date
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were all significant or extremely significant. Squaring stage,leal number, plant height, and maximum leaf

length had significant impact on the classification of flue-cured tobacco flowering groups. The correlation

between squaring stage and plant height was the most significant,and had the biggest influence on flower-

ing characteristics of {lue-cured tobacco. It could be used as the major index for identification of flue-cured

tobacco flowering characteristics. Correlation between leaf number and maximum leaf length was significant

as well,and it can be used as the auxiliary index for screening and identifying flowering characteristics of

flue-cured tobacco and further verifying variety characteristics. [Conclusion)] Based on cluster analysis of

the five agronomical characters,the 41 flue-cured tobacco cultivars were grouped into 3 types: premature

flowering resistance, premature flowering and extremely premature flowering.

Key words: flue-cured tobacco;germplasms;premature flowering; heterotic group
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Table 1 Tested 41 flue-cured tobacco cultivars and their origins
PS5 i Foft 44 3l Fi ke U5
No. Accession Type Pedigree Origin
1 K399 ¥ 4l Flue-cured (Coker139 X Coker319) X NC95 2 [E USA
2 NC89 ¥ M Flue-cured 6855-2X672 *E USA
3 W40 Hukouyan &4 Flue-cured 5 Local variety }1[H China
4 McNairl33 # 4K Flue-cured Coker316 X McNiarl2 FH USA
5 Cokerl76 ¥ 4l Flue-cured (Coker139 X Coker256) X Coker319 % E USA
6 Speight G-140 ¥4 Flue-cured Speight G-7 X Speight G-3 FE USA
7 F5 6 5 Fengzi 6 #& 4K Flue-cured K326 X Speiall401 FE USA
8  #I 46 K47t Honghua dajinyuan ¥4 Flue-cured K4 ICFHE Line selected from Dajinyuan 1 [E China
9 Speight G-28 ¥ Flue-cured (Coker139 X Oxford1-181)F, X NC95 %[ USA
10 6 35 Danyu 3 KA Flue-cured (Spii?gi?%i;éjgzijxitgﬁf) ?P?;’:h:fﬁﬁ?::ﬁ;ﬁture "' China
11 CF20 #2 4 Flue-cured Spi‘;‘f}gé’g igjfngiing #i [ China
L CHEH 97 AT 2 5 K 101,
12 W& 15 Xujin 1 15 M Flue-cured Shilimiao X?Iiljr?érizy/g;? %Nfﬁ)z .Dizi 101, [ China
Fuzi 30,Fuzi 47 multimale parent)
13 Virginial16 $& i Flue-cured NC82 X Coker139 F[E USA
14 RGI11 J%& i Flue-cured NC50X K399 F[H USA
15 MR 97 Yanyan 97 H A Flue-cured 401-2 X G;lg(lg‘rz;; (‘;Zﬁ(liﬁj fi%lei?—:e)m parent) 11 China
16 NC27NF ¥ 4l Flue-cured (Coker319 X NCTG21) X Coker319 ZE USA
TR Xone L A Pl i | ettt pareny 1 China
18 CV088 #& 4K Flue-cured Aif: Unknown #1[E China
19 Bell93 #& 4K Flue-cured Belll15 X Coker187 *[H USA
20 TI1245 ¥ 4l Flue-cured M7 FFP Line selected from South america ™ % South America
21 NC2514 ¥ MH Flue-cured Aif Unknown FE USA
22 Coker48 #& 4 Flue-cured (Coker258 X Coker319) X Coker319 FE USA
23 Coker86 #& 4K Flue-cured Coker258 X 175L % [H USA
24 Coker258 #& 4K Flue-cured NC95 X Coker319 F[H USA
25 SC58 24 Flue-cured  Yellow Special X (Flord301 X Warne) X (400 X TT1448A) F[E USA
26 S1640 ¥4 Flue-cured 1 J5 Local variety F[E USA
27 Virginiall5 #& M Flue-cured 0102 Hl—llcllc{ls{(séL;(I)}zelz(r\l\[ﬂﬁ?i 5 %0 %[ USA
28 NC2326 #% 18 Flue-cured 9102 X Hicks(Back c;osscd Wil’i] Hicks three times) K USA
29 Kutsaga El ¥ Ml Flue-cured Kuo-fan X Hicks HE A 45 Zimbabwe
30 RG12 ¥ 4l Flue-cured ¥ Unknown ¥ E USA
31 ZO R 5% Suomali 5 ¥ Flue-cured A1E Unknown 2 4 |l Somalia
32 #7535 Chunlei 3 # 4K Flue-cured 4B 6007 X LS 101 Jinxing 6007 X Dizi 101 #1[# China
33 £ 5% Manguang ¥ 4l Flue-cured #1757 Local variety F1[E China
34 H 4~ 4 %5 Riben 4 #& M Flue-cured ATE Unknown H 7% Japan
35 =M 87 Yunyan 87 # 4 Flue-cured Z M 2 5 X K326 Yunyan 2 X K326 #1[# China
36 M 100 Yunyanl00 ¥ 4 Flue-cured M 87 X KX14 Yunyan 87 X KX14 1 [# China
37 KRK26 # 4K Flue-cured MS K326 X RW H M A 5 Zimbabwe
38 NC95 ¥ 4 Flue-cured (Coker139 X Bell4-30) X (Coker139 X Hicks) ZE USA
39 G80 #& M Flue-cured G-28 X G-45 % [FE USA
40 2zl 202 Yunyan 202 # 4K Flue-cured MSKX13 X KX14 #1[# China
41 K326 #& 4K Flue-cured McNair30 X NC95 % [H USA
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Table 2 Statistical analysis of the agronomic characters in squaring stage of the 41 flue-cured tobacco

germplasm with different sowing dates

51 3% 552 1%
) The first sowing date The second sowing date

B IR TFHEL S AR EL SE 1 {E + = e Ay B
Morphology character SHIH = = - JIH = = G

' ® bt 22 Mriji(rr{im Mﬂfnzl\n‘ffm RA/ % b2 Mﬂjxﬁffm Mﬂi/i;{fm RH/ N

Mean=+ SD CcV Mean=+ SD CV
R 26 [ ]/
A H/d 65.349. 95 88 51 15.2 65. 1+6. 69 87 18 10.3
Squaring time
%i"]ﬁﬁ 20.545.43 37 11 26.5 24.244.11 36 15 17.0
Birth leaf number
LB 5 /e 38.2419.59 84.0 12.3 51.3 65.5+15.76 125.9 27.1 24,1
Plant height
= ./
BRI/ em 43.1+8.63 66. 2 27.4 20.0 56.247.98 83.3 33.5 14.2
Maximum leaf length
K58 /cm - o oy e /
Masximum blade width 17.644.56 32.0 8.4 25.9 27.2+4.45 41.3 16. 2 16. 4
®3 AREBEHEAMREBEAEEREUERERNEEZESFT
Table 3 Significant difference analysis of agronomic characters in squaring stage of flue-cured tobacco
germplasm resources with different sowing dates
UG AR F-J5 il A B ¥ r
Morphology character SS df Mean square

PAE W A] Squaring time 1.792 7 1 1.792 7 0.008 3
4 8 Birth leaf number 762.150 4 1 762.150 4 10. 664 5% *
#H ¥k 75 B Plant height 46 106. 003 4 1 46 106. 003 4 48.744 3**
i KK Maximum leaf length 9 967.908 3 1 9 967.908 3 47.574 0* *
i KI5 Maximum blade width 5 650,573 2 1 5 650,573 2 93.432 8" *

TE B IR B« IR IK R E AR 5« x KRR B B E K. K 4.

Note: * means significant correlation; * * means extremely significant correlation. The same for Table 4.
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Table 4 Correlation coefficient of agronomic characters in squaring stage of flue-cured tobacco

germplasm resources with different sowing dates

5 1 #& 1] The first sowing date

25 2 & W] The second sowing date

A AR . It N B B ent 5 o L N B Nt g
Morphol U R Rk oo S SR g i om0 ORI
orphology . . Maximum Maximum . : Maximum Maximum
haracter Squaring Birth Plant Squaring Birth Plant
characte . . leaf blade . . leaf blade
time leaf height . time leaf height .
length width length width
number number
B B[] 1 1
Now budding time
M R - -
Birth leaf number 0.80 ! 0. 66 1
A e B . - . x agx
Plant height 0.92 0. 87 1 0.75 0. 34 1
R -
Maximum leaf length 0. 81 0. 83 0. 88 1 0. 65 0. 55 0. 44 1
B E===3
Hij;ui—w‘ . 0.59** 0.48"* % 0.62** 0,74 1 0.40" * 0.03 0.54** 0.55" " 1
Maximum blade width
% 1488 The first sowing date ] 28 M The second sowing date
1 I
N | 3
2
4
2 4 l_
5 L L L 1 1 5 1 1 1 1 1
1.00 0.92 0.84 0.76 0.69 0.61 1.00 0.88 0.75 0.63 0.50 0.38
BT AN [F 6 08 I B3 0 & R SR R B R 243
1. B IR] 5 2. 5 AR v 5 8505 3. AR /8 B 5 4. dRe R 5 5. ekt i
Fig. 1 R-type clustering analysis of agronomic characters in squaring stage of flue-cured

tobacco germplasm resources with different sowing dates

1. Squaring time;2. Birth leaf number;3. Plant height;4. Maximum leaf length;5. Maximum blade width

K5 AABHEFERERNEZERSNESTEE BT THRERBERDE
Table 5 Eigenvalue,cumulative contribution rate,and eigenvector of the selected principal components
in squaring stage of flue-cured tobacco germplasm resources with different sowing dates
5 13 The first sowing date 5 2 #&3] The second sowing date
B H FRER 2 52 Ry FRER 2 52 ER5Y
Item The first principal ~ The second principal The first principal The second principal
component component component component
FAE{E Eigen value 4.041 9 0.585 6 3.009 3 1.037 6
BiMk 3/ % Contribution 80.837 5 11.711 8 60.185 2 20.752°8
Zit5T#k %/ % Accum contribution 80.837 5 92.549 3 60.185 2 80.938 0
25
DA 0. 460 5 —0.192 5 0.525 8 —0.167 2
Squaring time
-
%ét T 0.445 9 —0.423 0 0.387 4 —0.666 3
—— Birth leaf number
B3 gris .,
Feature L 1 0.478 6 —0.194 4 0.462 6 0.228 8
Plant height
vector o j(lﬂ' K
i < -
Maximum leaf length 0.471 4 0.110 7 0.477 0 0.021 4
E Au E=v=3
AT 5 0.3713 0.856 7 0.363 2 0.689 4

maximum blade width
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Fig. 2 Q-type clustering combination line of

41 flue-cured tobacco varieties

M 2 B BRIEEE A LT LUE S Rl e 2R
BAEYR oA AR5 KBS GRS e th B
JUUKTRER 3 26 TR BRAG A 19 45 5 X7 A 6] 4 4
T B 22 48 4 W) S5 1k . B PR I8 4 1Y KR, L
FLBRER A B R S AELS G2 L a1 .

L=1(3.818—3.33)/2+3.33=3.574,

WEEL L bR Iras /I (8 3) |,
AL LA LK 41 SRS F R 5 ABLC 3 K2
BE. HoP A KRZEMUHE 1.8.21.35 54 29 ML AP ;B
KRG 5.12.31,40 548 11 ARl 29 5 5 A g
A 53 C RS, A R b 5 b A (0 9085 i )
A B R R R R R e R Y T 3
583 62,47 d.21. 00 K .46. 18 cm.47. 06 cm.
2144 em; B REFTA AP LR 4R Z MR 73
48310 73,77 d.26. 48 B .69.07 cm.57. 98 cm.
25.65 cm, B A K& % E 18, 10%, 26.12%
49.58%,23. 21 % ,19. 62 % , Hor 25 A= - KR Bk
1R B T B K 29 5 R A R O — 28, Ak
ARSI TR T A B W2 R RS
SIS S RA S S e R 7 =10 B S N I N N e
J A SRR N AR B 51 dL15. 83 KL 27. 00
cm.32.20 cm.14. 45 cm,

BB 45 ARG HooKs 41 498 40 o b X 43 2R
PrRAET (B R RAEZE R (A R sl 748
FRI(C RIH3 RIFH,

i

5
12
11
39
36

0.00 0.94 1.89 2.83 3.78 4.72
BMAEEE B Genetic distance

B3 BT A [ 4 400 4% o 20 R S /Y
38t % E S 11 48 0 o i 2R
Fig. 3 Varieties clustering diagram based on the genetic
distance determined by the agronomic characters

with different sowing dates
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