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Breeding of flue-cured tobacco variety Zhongyan204 and its evaluation
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Abstract: Flue-cured tobacco variety Zhongyan204 was developed by crossing female parent tobacco strain 88 which is resistant to
multiple diseases and male parent varietyK326 which has moderate resistance to tobacco bacterial wilt but susceptible to brown spot, viral
disease and weather fleck. Results showed that the new variety had immunity to TMV and strong tolerance to CMV, PVY. It was resistant
to black shank, weather fleck, and sub infection to Angular spot. Cured leaf was rich in oil and loose in structure and displayed well-
distributed orange color. Chemical composition was favorable and well proportioned to meet cigarette production requirements. Compared
with NC89, the new variety was better in major economic characters. In conclusion, Zhongyan204 was a new hybrids featuring good
productivity, quality, economic performance and strong resistance to diseases.
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1.2 EFHiEE

2000 4F, LIyt 88 MEMEAR H RN BEA, K326
RNARAR I FAF I A FL Rl T . 2001-2003 4 X}
A F1 AT i RVIH €,  2004-2005 -2 0
WARF M K. BRANE B2 0 iR Tt
5. 2006-2007 4 HEAE 20 Ll 2548 % 0 A X
4. 2008-2009 4 HE N Ll ZR 44 & HE M b X 34T A
WA /RVE. 2010-2011 FE7F th 7R & #4742 7= i Fh
FEREAT C B B R e AR T . 3k B SR e A
x 1.
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Tab. 1 Breeding and experimental process of Zhongyan 204
G EHESIT
2000 i 88 X K326
2001-2003 i ST
2004-2005 PR e 7
2006-2007 L 2R A AR A DX
2008-2009 L ZR A AR ok A 7
2008 T 1L 2R A IO B R R E R R e R AT
2010-2011 WARAF= A ERARH A
2012 JE I A (R B G e o 2R o L AR TR o R T R UL R, B 2 204

2 FEEYFERERZER

21 FEEYFEMER
ZHERIGEE R, 204 HERERS, B

WEIE, MRETge, MREECE, Mgk, BEES, F
kW&, ZErf s, fEPEF, fEEIRD., HIH
K#ham, ARKBEF—FH, KHAEBH 1154 4.

K2 FERZHERK

Tab. 2 Major agronomic traits

TiH hpLl R/ em W/ ZEH / em FHE / em JEE K/ em JEH5E / cm
F14A 204 112.58 20.21 10.79 5.22 70.33 36.09
JsSa|
NC 89 105.74 18.41 9.76 4.81 68.16 31.91
Lt NC89 By /% +6.47 +9.78 +10.45 +8.52 +3.18 +13.07

22 FERZMHR
HRE 204 7 1L AR R X2 4T THRR =1 112.58 cem,
w2021 Fr, ZE[E 10.79 cm, iR 5.22 em, P

JE 4K 70.33 em, ~FIJFEE 36.09 cm. HAH 204 [FE
s ZEFEL TR BRI B 43 ) Bl X B
NC89 3 fIl 6.47%- 9.78%. 10.45%. 8.52%. 3.18%
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2 AV 5 B A A L R R A
W, 2006 4 111 2= 44 46 18 i B X 380058 A0 2007 4 4E 72
BRI I 204 HEIE I SR ERE G 2 AT, S B,
B, WaoaRL, aEhERE, A SR
M (PEWNERI—FD .

AU R AT T e S 2008 4 i B i 56 4D SR b
PEERY, I 204 50 S AE 425 60.00%,
B 86.67%, 4 BE SR I EL 5 36.67%, 35 UF TR
R NC89,  ELFE I &5 #4147 77 THI LU X HER 5 o
NC89 M 2, i 43 FEEI /N5 ) i S Fil NC89 AH 245
HROAE 204 A S0 HE SRR NC89 AH B, 4 i A
ML, RGEELE, SEMERA . BHES, T,
s, AR GERE S .

®3 RIBSMFHELEESER (2006 FILFEHKIK) %
Tab. 3 Evaluation of appearance characteristics of raw tobacco (results from Shandong province in 2006)
s i e i -y &K g (NS B E
o 204 FrEHE 92 H +20 B 60 &t 60 i J5 3 60
i 7 6 £ 80 Tt 40 7 40 i #4 40
AR 2
NC89 H3g 74 1 +20 Hikn 40 & 80 s 60 100
Fres 24 1 60 B 20 & 20 1 40
22 £ -20 & 40
e L RPEIOVZIT S S BT, 2. RAP GOV AN R E R ARSI ORI, viER. B RN A = R
R4 BRBESIFHMIEELER (2007 FILFEKIK)
Tab. 4 Evaluation of appearance characteristics of raw tobacco (results from Shandong province in 2007)
b g JRFASE Bits R ik L) 45k ZETEN
o 204 A 2 S # e i %+, ik
8-11
NC89 R 1 - 58 - &l & i hig, ALy
T 204 % i o+ l & i, - F155 +, R
14-17
NC89 L i o+ 1 & B g

TEe g RO A A B BRI L (R AR, . BB E = R

32 FERUERS

RIOAE SR 25 SRR B, TR 204 R )38
JEBE O AR S T A R RO R
NC89 Ik, # (K,0) 7 & 400 FE i AP NC89 s H /i
204 b ERIE M IR R . SRR (K,0) IS BB,
MEFEAE TR Y M 204 1 8-11 HALE) A

I 3 o AR A 1 B O R P NC89 iy, A
Yot BRI S ERK, H (K0) M T I& B
S HEAH 2, AR 204 B 14-17 AT 0 - A U AL
SO S B RO R A R NC8O L SR, B
B (K 0) FIEE TS EBIR (ERE 6 .
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x5 FEEIMFHELTELSR (2008 FILFRE LX) %
Tab. 5 Evaluation of appearance characteristics of raw tobacco (results from Shandong province in 2008)
A HHH 204 NC89
L ot Hr ok g
B 1E3 0.00 10.00 0.00 25.00
) 60.00 66.67 50.00 37.50
R 33.33 23.33 30.00 17.50
WA E 6.67 0.00 20.00 26.67
B AR 86.67 95.00 66.67 75.00
1) 24 13.33 5.00 33.33 25.00
i g B 13.33 93.33 30.00 82.50
RN 86.67 6.67 70.00 17.50
g1 T )5 43.33 0.00 13.33 5.00
rh 56.67 76.67 86.67 70.00
T v 0.00 23.33 0.00 10.00
T 0.00 0.00 0.00 15.00
oy % 0.00 0.00 0.00 0.00
f 100.00 86.67 100.00 77.50
THa 0.00 13.33 0.00 22.50
o G 36.67 33.33 28.33 38.75
th 63.33 66.67 71.67 58.75
55 0.00 0.00 0.00 20.00
K/ em 60.00 63.00 60.33 57.75
%/ em 23.13 27.40 23.23 23.40

T R ESOAIMNEER e e, NI, RS = R
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Tab. 6  Analysis on chemical components of raw leaf tobacco

Ay i ol A RN /% BPE /% REY /% BE % K,0/% Cl/% R /%
2004 4 204 23.10 25.95 1.88 1.65 1.64 0.45
R
NC89 24.70 28.80 3.11 1.70 1.25 0.35
2005 TR 204 16.70 20.40 2.24 2.05 1.77 0.26
R
NC89 26.50 30.50 1.80 1.81 1.31 0.40
2006 A 204 21.56 27.96 2.23 1.96 2.14 0.17
ekl
NC89 21.86 29.16 2.75 1.98 1.93 0.27
2008 TR 204 22.65 24.41 2.69 2.23 1.85 0.19 3.91
R
NC89 20.02 21.95 2.96 2.17 1.61 0.26 3.79
STy R 204 21.00 24.68 2.26 1.97 1.85 0.27
ekl
NC89 23.27 27.60 2.66 1.92 1.53 0.32
2007 FRAE 204 25.90 27.27 2.01 1.85 1.59 0.21
8-11
NC89 19.80 20.73 3.10 2.17 1.59 0.29
4 204 25.50 27.03 2.45 1.92 1.30 0.30
14-17
NC89 17.30 18.63 3.89 2.49 1.89 0.39
2008 i 204 B 20.52 22.39 3.48 2.46 1.53 0.25 4.13
NC89 17.50 18.95 3.94 251 1.42 0.27 4.37

VE: R 2004, 2005, 2006 SEF1 2007 HE45 A A AR TR B IG IR A0 5D A, 2008 HE45 5 A P A AT A AR 45 R

33 FEHAREITREE

S HTRRRE S VPR S5 R (R 7. R &) TTLUE H,
HE 204 JEI SR AR B R AR, BhkiEd, M
RIREER A, FUERNIR PSR, SRR E PRI
&= 50 R NC89 #H4 .
4 FEZFHR

2004-2011 4F R EE G AR E A Fh 45 R LR
9. 2004-2005 4 [ b Pl LA IR &5 SRR B, HIH 204
SFEE B 165.88 kg /667m°, 7A{H 1580.38 JT /667m’
B 931 g / ke, B SR EGAT] 82.65%, 34 EL G HE

oh FfNC89 T, ZE M LE 5] 24.74 %,  EbGERE S R
NC89 fik; 2006-2007 4= 1] b /Iy IX 4 46 25 2R % 1,

th 204 OF- 15 77 B 159.11 kg /667m°, 7R 1219.16
JC /667m*. b A S H ) 79.23%, 15 EE X E S
NC89 &, It 7.62 76 / kg, L5 L] 16.51%,
Eb X R & A NC89 {i; 2008-2009 4F ) & i A= 7= 3R
I eE RN, FaH 204 P17 & 153.20 kg /667m’,
P 1767.58 76 /667m*. ¥ 11.49 JG / kg, L%
S EE B 76.81%,  F57 LS RS Fl NC89 /&y, 48 EL
%1 18.44%, X HE & b NC89 {i£; 2010-2011 £E 1) i
PR ae 25 R B, H I 204 P37~ & 153.02 ke
/667m°, FFE 2518.73 JG /667Tm’ s ¥ 16.69 IT / ke,
A S L 84.74%,  $4 LK HE SRR NCS9 &, b
SENREL B 26.29%,  EL X R A RR NC89 1K .
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Tab. 7 Smoking quality of raw tobacco

1 N /‘:‘ﬁ Y= =N IC y ZE
G opm T omm gy KOFU B a0 g PR s kes BT mmp
L B 15 20 12 100
i N N
2004 R WA & 2; 12.10 16.60 16.10 13.90 8.90 3.00 3.00  77.60
204y, s
h h
NC89 HiE & e 1150 16.00 15.10 13.40 8.60 3.00 3.00  74.40
=5
J( N N 2
2005 P e g 2; 11.13 16.13 19.25 13.50 8.88 3.00 2,63 7450  hEE+
204y, it
i th
NC89 i @& 5 1125 16.00 19.88 13.75 8.88 3.00 2,63 7540 BT
=5
2006 A N i 3 B
204, HhlE) & e 1133 16.13 19.28 13.17 8.78 2.83 295 7448 L
i 2
NC89 W & zz 11.25 16.10 19.05 13.08 8.72 2.83 293 73.94 15*?;
=¥ 4 55
KA N \ S
2007 E;o HhilE] & z; 10.90 15.87 18.97 12.83 8.63 3.00 293 7313 W%+
8-11
NC89 HE & 2; 10.94 16.02 18.89 12.83 8.52 3.00 288  73.08 g+
=75
KA \ N A
i e & E; 10.73 15.86 18.85 12.61 8.51 3.00 285 7241 hEE
204, &
17 i
NC89 e &+ P 10.83 15.87 18.87 12.57 8.47 3.00 290 7250 g
2009 HH A &+ ot 1155 16.13 19.63 13.63 8.75 3.00 275 75.10 .
204 % -
NC89 P e @+ b 1125 16.13 19.38 13.38 8.75 3.00 275 74.60 s
&5
Hh A HiE & R 1125 16.00 19.88 13.75 8.88 3.00 263 7540 el
204 & 34
NCgo P @t o 1073 16.13 19.25 13.50 8.88 3.00 263 7450 .
k &+
&%
oA e & o 1113 15.75 19.25 13.00 8.88 3.00 275 T30
204 ot s
NC89 s @ 1100 15.63 19.13 13.00 8.63 3.00 288 7330y
i -3
=5

VE: 2 EE g A b BB A BRI R ot (5D RIS 1A E L . TP RIE . A . IR W AL
2,505k RS BORL IEHL BUNG by 3HEE: IR RO P BUE. W 4B U 15-13. BUF 12-100 AR 947, B <7 SR E:
S 20-18. BE 17-15. ML 14-120 B 119, Bib <9; 6. &k £Fid 25-22. HAFiE 21-18. M4Fi&E 17-14. ZK0d 13-100 Z <105 7. %% WA
18-16+ B4 15-13 A 12-10. WEHE 9-7. H <7; 8 fildtt: & 12-11. fCF 109, F 8-7. WEK 6-5. K <5; 9. BRkebt: 58 5. BoEd. &3,
B2, M0 100 Kt F{ 5. KA 3. BIK <2, RHEMENEE. K. BE. EWMAAE R S STHME. RERKCONERE. K. B,
WIATE B 5 SZIT Y s
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Tab. 8 Smoking quality of raw tobacco produced in 2008

A HE 204 NC89
PR
-3z ot i L H
T Hp ] 2 2 2 2
W& 1 1 1 1
iRl i - 2 - 1 1
aik 1 3 2 2
T T - - -
HAE B2 - 1 -
) 2 2 1 2 3
H 1 1 1
W w
LEld 2 1 2 1
LR 1 2 1 2
Pt B 1
Hi% 1 1
H 2 3 2 2
ik PN 1
LN 2 1 1 1
&g 1 2 1 2
pulb g LYPN
s K 1 2
H 2 3 1 3
R P 1 3 2 3
K& 2 1
#R et L3 1 1 1 1
&g 2 1 2
Bz 2 1
K YS! 1 1 1 1
V3 2 2 2 2
HeA ALk 1 1 2 3 2
2 2 1 0 1

2004-2011 4F & Fh R 56 10 P 2 25 R B, b A3 B R RR NC89 5 20.12% 24.51%- 1.19%-
1K 204 F 35 77 B 162.49 ke /667m°, FEH 1399.77 76 3.40%. | ZEMH LL I 21.49%, LG EE G Rh NC89 %
/667m>. I 8.47 7T / ke, b A A5 M L 45 80.94%, 20.08%.
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Tab.9 Annual statistical results of major economic traits

F MR AR FeE/ (kg /66Tm) M/ i/ ke)  FEE/ OG/66TmY RS /% RS /%

2004 it HH 204 136.75 8.24 1134.70 30.75 75.30
NC89 135.35 8.39 1144.95 30.95 74.95

2005 fh bt i 204 195.00 10.39 2026.05 18.72 90.00
NC89 135.00 9.40 1269.00 29.21 85.00

S5 HH 204 165.88* 9.31 1580.38* 24.74% 82.65%*
NC89 135.18 8.90 1206.98 30.08 79.98

EE XA I /% +22.71 +4.69 +30.94 -17.77 +3.34

2006 LR [X 3k T 204 170.38 8.25 1402.19 20.34 82.79
NC89 134.03 7.90 1045.09 2791 77.20

2007 LR [X 3k HH 204 147.84 6.99 1036.13 12.67 75.66
NC89 136.70 7.77 1037.98 15.11 75.95

-1 HH 204 159.11%* 7.62 1219.16%* 16.51%* 79.23%
NC89 135.37 7.84 1041.54 21.51 76.58

EE X REE I /% +17.54 -2.74 +17.05 -23.27 +3.46

2008 AR50 HHH 204 141.30 10.81 1527.62 23.28 68.72
NC89 120.20 10.35 1243.68 22.80 67.89

2009 A=A HFE 204 165.10 12.16 2007.54 13.60 84.90
NC89 181.30 11.78 2135.14 28.40 84.90
4 i 204 153.20 11.49% 1767.58 18.44* 76.81
NC89 150.75 11.07 1689.41 25.60 76.40

EE XA I /% +1.63 +3.80 +4.63 -27.97 +0.54

2010 A= Fh HH 204 165.20 13.86 2289.67 23.00 79.60
NC89 146.90 11.65 1711.39 26.10 68.50

2011 A== HE 204 140.84 19.51 2747.79 29.58 89.87
NC89 135.31 18.58 2514.06 34.64 87.94

S35 HH 204 153.02%* 16.69%* 2518.73%* 26.29%* 84.74%%
NC89 141.11 15.12 2112.73 30.37 78.22

EE X HEE I /% +8.44 +10.39 +19.22 -13.43 +8.33

RO i 204 162.49%* 8.47* 1399.77%* 21.49%* 80.94*
NC89 135.27 8.37 1124.26 26.89 78.28

Bt RS I /% +20.12 +1.19 +24.51 -20.08 +3.40

W BRI RAMEEE R B HE L (p < 0.05) 5 ** ZoRGWHRAMLLEZERABES TR (p < 0.01) 5 £ * MRR SR 2=
FEGFFERE L (p > 0.05) .
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Tab. 10 Results of artificial inducement

IR 7 T™MV CMV
F san : = : .
R btk GEL] btk LRI hitk R Ptk
2006 i 204 10.80 R 9.80 R NL I 70.39 S
NC89 16.60 R 23.40 S 40.00 S 64.47 S
2007 i 204 25.60 S
NC89 21.70 R 19.90 MS 49.32 MS 31.00
2008 i 204 9.58 R 8.85 R NL I 68.56 S
NC89 25.97 MR 39.87 MS 53.13 S 48.39 MS

VE L L 5 R UM MR: gt MS: U S: R 2. R g O IR S A )N T T ST .

F 11 SFITtbiIeE E B R EZRBAESIT R
Statistical results of natural disease occurrence between
different varieties

Tab. 11

2005 FEE K 2003 FEYT/K 2003 FEE

R qﬂ%ﬁ EP%ﬁ EF'J?%E

soq NC89 S0 NC89 7 NC89

MV ﬁﬁi}:/ 4.00 16.00 1040 21.60 14.00 14.40

JEIETE S 150 750 510 13.80 590 6.10
PVY Eﬁi}:/ 500 6.00

JmtETEEL 2.00 3.50

5 mimitERE

ZEA R R A R M T AN TR R L
TS . ARG R i Rt AR K L 2R 44 48 SR o B
XX AR RBIEN I EL R (R10-E 1D, FMH
204 HL TMV, X CMV. PVY 2855 3595 i 800, #1
SR AN ARBE S, R AR B

6 ZFEHIER

HE 204 BRI, R 112.58 em, ZE[H] 10.79
em, HRHHE 20 KA, MR 70.33 em, 36 36.09
em, TIEE 5.22 am; MPEACHIE, R, HEERCE,
Mgy, EEIES fEFRET, fEBiRg. KH
AEM S RS, HEKARRE, EKES, 22
VIR, SHE. X TMV. CMV. PVY 2555 2%
i PR 5, P SR AR AN SR B e, B A B

O 204 7 25 77 B 162.49 kg /667Tm°, 7 {H
1399.77 G /667m*. ¥ 8.47 70 / kg, b A EL
80.94%. K& J&5 MH & AL 5 Bl o & B 5 0 R Fh
NC89 Hir, #EIEHE, HflihiE.

A 204 125 e MR B 2 AT, R SRR
SrHsE, whoaf. HFAELY, HRERL, /K
BT i

7 FEHERARAES

W 204 3 EE LU 2R BE K SR A T R H B | ol
o MAXAREEAE S, Al jisig 5-6 ke /667m’, %
BEEFAERCLE 1:1:2-3, FEHEILAE. FEF% B 1100-1300
Pk 1667m?, BLEE Z AT IBT T, B34 18—20 Fro
SRS B AR A RS, B R 2 Rk
B, BT R, 1% =Bt T2t .

8 MFEFES

AR A HEE TR AR . 4% 1:4
PO HE 45 SLBEAFN 75 SCREATT AHAT MR FIAE s &I
B, RIRER R BRI A0 DU A R
B, FERERETAE. B HIZERIRZ. R
MBI R R £ E L MGG

BACWE R RR . R B 9-11 B N B2 A
BPE: FARUR, MEL, RN EE. BhE, *
B T S DA 19 3-4 ANTERL, 7 e A2 R 25 5 B
d12-3 9k, FERREHHE 100 N A R BGRN ER
WEGIRA, ARAEFD T I RREE DLt B RRI. M
B U7 1035 SRR &, LRI e B, B IR

Sk

(11 k%, TE2, £8k . b EEERE M] b5 4
FEL7% b R AL ,2002:191-254.

[2] &I . MRELE R (M. JbRT R EROL AR ,1997:188-
215.

3]  HEL BB RS TR . E R R R (M. i
RN ROR R ,2005:210-211.





