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Evaluation of Flue-Cured Tobacco Varieties Introduced
from Brazil and Zimbabwe
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Abstract ; After released from quarantine, the agronomic characteristics and the main disease reaction of ten
cytoplasmic male sterility ( CMS) F, flue-cured tobacco ( Nicotiana tabacum ) hybrids ev DVH2001, PVH19,
PVHS1,MSK149, RGHS51, KRK22, KRK23, KRK26, KRK28 and T27, which were introduced from Brazil and
Zimbabwe, were tested in two consecutive seasons trials from 2007 to 2008. CAPS test was conducted to identify the
source of CMS cytoplasm. The results showed that the yield of the hybrids cv PVH51, RGH51, PVH19 and KRK26
were from 2138. 10 kg/hm’to 2788. 05 kg/hm’. The four hybrids had better disease resistance and adaptability
compared to the control variety K326. Cured leaf of these varieties were possessed the harmonious proportion of
chemical constituents. CAPS test revealed that the source of the CMS hybrids were the cytoplasm of N. suaveolens.
These hybrids could be used for flue-cured tobacco leaf production directly or for improvement of disease resistant of
flue-cured tobacco.
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BRA KLk B ESTI R B, XA i E 5
FIHERAMARIER REAESHEXRAL
WEAZER S HTEE, URRIEE HESHERE
100 SR SRR LA TR PR R

HAiSI BRI REESERE
(CMS) 32/ B EHATA ™ EEANATRE
% W F Nicotiana suaveolens, i B i Fir 5| # &9
CMS XM HARE, FHMRELRETHARR,
X5 #E B CMS Z¢ 38 R i i 25 B E 47 % 3o
W I HE ) 10 3 % B % ML 5 B 2 RFLP 442, Wi
CAPS( Cleaved amplified polymorphic sequence ) #5iC
57519 PCR SREERTIBELS S =EH
—Ff DNA 452, Hi5 R MW A B Ik R R A
Z AR, AT A BR % 9 DI B X 338 - Y AT R YT,
Heak@@ L Eu, F RFLP 41, CAPS
SRR ERRRETETESBE BAK; EEA
K. DNA #4793 1 X7 7 75 40 e 8% DNA; # i A
B HHEA TRt 7 2B,

EREXR BEERNERARERERERAMR
M RENEFEMEERAFFESIHT 20 ZHEH
FIE RN G R, A SCIRE T H P 10 6348 48 i R B R
CHR FEREFRESHERR HFNATREX
PR KB BEATT CAPS 447, W RIRIFE KK R
#e A G I L R T A oA R R R R BT 4R 4t 2 Al
3

1 #E5F*

1.1 ##

i 5 #d DVH2001 ,PVH19 .PVH51 MSK149
M RGHS1 % 5 4 B ¥4 5] #F 89 4% M8 & 7 & KRK22,
KRK23 KRK26 . KRK28 #1 T27 % 5 N EE % F 5
HRERSHAR. ZPEREIREAERERE
Ja, LA K326 Hxi B E X EAERLABIEHRR
REEBTFRIRE TIE. MS =M 203 # M kB
F N. suaveolens( LA Nta(sua. )S FR), N HKWHEM
P FERATRBHEAE, miE s £ Ed
SRR TF N. biglovii (A Nta(big. )S E£mR)
N. glauca JI/E (LA Nta(gla. )S RAR )M AT AR
B AXLURHE RS R MS =48 203 B4
BB N. suaveolens ,N. biglovii 1 N. glauca Jy X} F& 41
B ARENISIERTRATHRELRB AL
T,
1.2 {BFH*

RE oy RS i, + AR P&, 3

pH % 5.5~6.5, HE MK A#T,3 KE
H, BMPREH40m’, HITHER 1.2m x0.50m,
5h5) & F i 2 R 105ke/hm’ , BF A AAE N:P: K =
1:1.5:2,
1.2.1 REHRME FAFE-FRUS.EL
MBRIAPLEFRE EE AR TEMRE
HERFHEHESRIERNAES S HET L
A ame™, BAERRRREH RS Y
HAR AR,
1.2.2 FERENMYEE FEABPAFRRE
ViM% E THE, 72 B 12 5% % JR 18 ( Phytophthora nic-
otianae) . F ¥ B ( Pseudomonas solanacearum) , TMV
( Tobacco mosaic virus) 1 PVY ( Potato virus Y) 2555
B MG, BT AR SRS
HAFKRFAE, 83 ~7d BHE 1K, UBRY BRE
FEBUX D] 60% B P2 B A
1.2.2.1 BEBEH.TMV M PVY Hift4e BB
. TMVRIPVY 3 MR ES R RIMEE N %, 8
BEETLHERGE S HFHUE, SKAHER
RN R B E A B ARAR R HEAT, TMV Al
PVY itk S ESMERRE” Ik, KEREEK
of 34 A % Fh 955 B 0 L AR S SF A o
1.2.2.2 BHHEFRENAMEE THERBLEE
BRETRE M ERT. NERBRBRME
WL,EKPHEA S8 PERGEH. RFEEMR S
HE-KRBRER, CRERERRHEREE.

R = T (FERHEE x ZRRE)/

(AESHEE xBEZH) x100

Btk TR AR HE R R AR o
1.2.3 ZFHREBRANEAEZRSBE &R
NI B, % 2008 SR 045 T B
7= ; BURER - (C1F (C2F \.C3F SR & 0 ) #47
BIEH B AR K0 FFER 5 HE,
1.2.4 SREEIBIAEFREARFEN S8
Dumolin &' " ' AIBBEIL % " W kI & HEK.:
Sk F TmH-TmK At 4 4@ A 51 9 % (TmH: 5'-
ACGGGAATTGAACCCGCGCA-3'; TmmK:5'-TGTCAC-
CAAAAACAGAGACT-3'), A DNeasy Plant DNA £

" Bk # & ( Qiagen, Valencia, CA ) (5 it & A B 3t

PR 4 DNA 347 PCR ¥ #%, PCR R %
RIiG, B 5 ul PCR Y W= H SURGHEHNE
Taql £ 65°C TR 1R 4 ~ 5h, 7E 2. 0% i) B B o8 &2 Ik
(& EBO0.5 pg/ml) F L 2.5V/cm B3k 2h, 7E VDS
B AR E MBI,
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1.2.5 BENH FH SAS 8.0 Fit ik
T 2.

2 BRESH :

2.1 REHRER

MR ALUE S, B, ABRBI 0T
FF,B% PVHS1 #1 RGHS1 & #h &b, B4 &% Fh i FF £ B
] ¥ 86 F K326, FF £ B [B] £ 56 ~ 84d Z Ja] ; 5| itk 4%
WEFHEARE LR, B+ MSK149,KRK22,
KRK23 . KRK26 . KRK28 #1 T27 S M BB/ F
111.87 ~151.07cm Z[H, 8 ¥ & F %+ B K326, i
DVH2001 .PVH19 .PVH51 #1 RGH51 5, #b & 55 F0 %4
MR % %K B %; PVH51, RGH51 . KRK22, KRK23,

1 SELARMKEIHRER

KRK26 .KRK28 1 T27 % 7 A~ B #H N H B/ F
3.65~ 5.46em 2Z 6], B EF B T & B K326,
DVH2001 ,PVH19 1 MSK149 % 3 /4~ & 7 37 B5 1 %
HERREE; MSK149 F1 KRK22 % 2 A~ S g
Wkt E A F 1782, 80 ~ 1863. 00cm’ Z 6], 5 %
A F %t B K326, i DVH2001, PVHI9, PVHS51
RGH51 . KRK23 . KRK26 .KRK28 fii T27 % 8 /> & b
iRt AR T G B 2 R, B MSKI149 4,
DVH2001 .PVH19 ,PVH51 1 RGH51 £ 4 A H# 1
hEEH Kk EHAE 2.60 PLE, W KRK23, KRK26,
KRK28 #1 T27 % 5 M a M P o K&K HLEE
2.60LTF,

Table 1 Agronomic traits performance of the introduced flue-cured tobacco varieties

e o B B om” )

( mid-pesition leaves)

PR KER
Length/width ratio

( mid-position leaves)

LE 4

Leaf area Number of

leaves per plant

& BRETORF (D) HECem) o
Variety  Daysfrom planting o flowers Plant height %
DVH2001 56 82.60e 3.58ef
PVHI19 56 91.80de 3.95def
PVHS1 53 82.40¢ 4,07cde
MSK149 61 116.93b 3.65¢f
RGHS51 55 96. 13cde 4., 17bcde
KRK22 69 151.07a 5.46a
KRK23 68 129.80b 4.79b
KRK26 74 111.87bcd 4.57bed
KRK28 84 152.93a 4.38bed
T27 68 128.60b 4.71bc
K326 55 84.13 ¢ 3.39f

1186.60d 2.61 19.80de
1208.80d 3.38 20.40cd
1243.80d 3.00 18.20e
1782.80ab 2.16 23.00b
1441.00cd 2.85 19.20de
1863.00a 2.30 25.80a
1380.40cd 2.69 22.60b
1345.40cd 2.55 22.80b
1523.60bc 2.40 22.20be
1619. 60abc 2.51 23.40b
1344.00cd 3.05 18.40e

A—ARRNEFRRRERIES% BEKF, TH

2.2 XEREHRHEEES

Foxf B K326 A1 (% 2) ,RGH51 @M & HL R
B %% ,MSK149 PVH51 .DVH2001 .KRK26 # KRK28
SARMPRBERR AKSKAAFBRIHERER
%5, MSK149 & #b 4% 3 # 5% , DVH2001 , PVHS1 1
RGH51 i FHR , HRXSEAMH P BREHRE W
5. PVH19 PVHS51 KRK22 #1 KRK23 % 4 344
M ES TMY, KR 2R 5 # PR &R TMV;
PVHI9 &##i PVY , KRS K B #p R EH R PVY,
% 2 B[ LLE H, PVHI9O B #H TMV 5 PVY,
PVHSI Bl TMV F i BERFE S EHRERE
M E, T MSK149 i ERAK FHBRF, REH

TERBUE T X B K326, KRK26 & fp o Hi B R
HHR, FERERHRIAT T X B K326,
2.3 SFHERER

Fxt B8 K326 # H. (3% 3), DVH2001 , PVHI9,
PVH51 MSK149 RGHS1 ,KRK22 KRK26 ,KRK28 i
T27 % 9 A G EY 7= B A 7= {8 # i Xt B8 K326, H 7=
B fE 2096. 25 ~ 2788. 05kg/hm’® Z [6]; PVH19 #I
RGHS1 B & F b % 40 He B & F % B8 K326, 43 31
3 51.99% F1 48. 60% ; PVH51 . KRK23 ., KRK26 #1
T274 G R b %5 18 He i 0 2 4 3 50 %4 B K326, {H
MSK149 [KRK22 f1 KRK28 @i#h iy F E WL H 8 ¥
{6 F % B8 K326,
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Table 2 Evaluation disease resistant to TMV, PVY ,bacteril wilt and black shank of the introduced hybrids
i:t'y HitkdEM HUETRM HUMEIEE M mEER(%) HBUEIEH RWHER(%)  HitiEH
Resi Resi Resi Resi: Disease index Resistance Disease index Resistance
index evaluation index evaluation evaluation evaluation
DVH2001 0.21 S ~0.60 MS 33.33 MR 47.50 MR
PVH19 - HR -3.22 R 73.33 MS 62.50 MS
PVH51 - HR -0.04 S 33.33 MR 29.17 MR
MSK149 ~-0.67 MS 0.08 S 15.00 R 26.67 MR
RGHS51 0.25 S -0.65 MS 38.33 MR 3.33 HR
KRK22 - HR 0.12 S 63.33 MS 95.00 HS
KRK23 - HR -1.10 MS 60. 00 MS 85.83 HS
KRK26 0.63 S -1.14 MS 73.33 MS 40.83 MR
KRK28 0.02 S 0.44 S 95.00 S 47.50 MR
127 -0.37 MS ~0.87 MS 81.67 S 85.83 HS
K326 0.17 S -0.12 MS 58.89 MS 74.17 MS
“ =7 KA R i
£3 SERBEIMTELFHER SR EEBF K0 SRR, 7£0.81% ~1.58% 2

Table 3 Performance of the main economical traits for the

introduced flue-cured tobacce varieties

&t a4 M Bt EHEEHI(%)
Variety (kg/ hm?)  (3C/hm?) (JC/kg)  Fine tobacco ratio
Yield Return  Average price
DVH2001 2096.25abc 15477.30bc 7.38 12.94cd
PVH19 2138.10abe 24108.75ab 11.28 51.99a
PVHS51 2341.05abc  21772.20abe 9.30 33.27abe
MSK149  2439.75ab  16943.25bc 6.94 8.67d
RGHS1 2698.65a 28728.00a 10.65 48.60ab
KRK22 2553.60ab  18737.55abc 7.34 8.43d
KRK23 1542. 60c 13761.30¢ 8.92 28.72bc
KRK26 2788.05a 27298.20a 9.79 32.97abe
KRK28 2442.00ab  16511.40bc 6.76 1.184d
T27 2276.55abe  21095. 40abe 9.27 29.58be
K326 2304.00abe  29215.20 abe 12.68 43,.49abc

2.4 AEUERS ST

A REAER S VAL RER A REME
ERERABEHAERREG " BHEN
18% ~22% ,JAM K 1.5% ~3.5% , B8N 1.5% ~
3.0% ,K,0 }2.0% ~3.5% , R E8 5AMKEY
6~10, RA/EHIHEN0.8~1.0, BXFFHAE
2 5 B e 88 (% 4) , BR PVH19 1 KRK28 4},
HA 5 R B a3 R B 7R R & E S
P s Bk R A 8 A 98 X R 2 B D Tt
IR, &R L4 RO o IS E VG A FO T R K326 —#%,

B s SR A S P R R RS R A S X R
Y ERERAT AR R S ML E 6 ~ 10 MiEH
HE ;50 K326 28000, SIS EH MR
B/ EBHEY/NT 1, 2P (LA KRK26 & a7 &8
E/MME, E£0.8~ 1.0 MEBEHEEN, B2,
A FPBR K,0 R BRKSN, BIERE B2
B tb S5 Ak 2 40 7 AR R Ak 2 B 4 FE AR A R
W, LA B AT

%4 SEBARMAELZHES LR

Table 4 Chemical and economical characteristics of the in-

troduced flue-cured tobacco varieties (% )
i EFM SR MM K0 EFW/ pav
Variety  Reducing Total Nicotine ik il 1
sugar N Reducing Total
sugar/  N/nicotine
nicotine
DVH2001 17.77 1.8 2.50 1.16 7.10 0.75
PVH19 16.54 2.02 2.76 1.08 5.99 0.73
PVHS1 20.85 1.80 2.96 1.34 7.06 0.61
MSK149 19.98 1.81 2.34 1.10 8.55 0.77
RGH51 20.00 1.61 2.63 0.81 7.60 0.67
KRK22 20.31 1.60 2.55 1.16 7.98 0.61
KRK23 18.06 1.59 1.90 1.16 9.51 0.63
KRK26 20.05 1.60 2.52 1.44 7.96 0.84
KRK28 16.08 1.77 2.43 1.14 6.62 0.63
T27 18.23 1.68 2.75 1.58 6.62 0.73
K326 20.40 1.80 2,91 1.10 7.01 0.62
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2.5 SERRMBMATEMEFEEF PCR-RFLP £ 5
L MS = 4 203, N. suaveolens . N. biglovii
N. glauca 1t , TmH-TmK X 3| 4,4 CAPS 4+
B, RBT3IMATRELRNIEA CAPS tRid (H
1-C),Hp Nta(big)S ¥ RiH & 340bp,Nta(gla) S
R A 410bp, Nta (sua) S ¥ 5 i # Jy 380bp,
LB & Fh  MS = 18 203 F1 N. suaveolens Jg #LHR ,
TeoH-TroK 359, S B M R HY T H Y

1.7kbBy Bt (B 1 - A) ,PCR ¥ 7=Y) Fl Taql BRH
HHUIREEYI(EL-B) A1 -BHLHRFBRS
B 1-CH#kFRRFBRAMN—3,¥% 380bp, i8]
BB MIE A E R EE T N suaveolens, F
Al CAPS $Rict & AR, AT LIt 2 9 % 5 Nta(big)S . Nta
(gla)S #1 Nta(sua)S ERE RMMAR, N h %
EERABTRARELYUEABTHHUAEESRZAS
BEEANTA,

12345678 9%9101112M
s D e e

1 $ALEASFFHRERE PCR-RFLP £ 5]

Fig.1 Identification of the source of CMS cytoplasm of the introduced flue-cured tobacco by PCR-RFLP
ARFRAXZBEN B FHHSEERT 4 PCR ¥ 4R ;B RE R &35 R3Sk
A PCR 74 Taql K§1)1;C: JLAP B A& % PCR-RFLP B il
A.B 1 ,1:DVH2001;2.PVH19;3.PVH51;4.MSK149;5:RGH51 ;6 . KRK22;7.KRK23;8 : KRK26;
9.KRK28;10:T27;11 : N. suaveolens ;12 : MSYunyan203
C 1, 1: M. biglovii;2 :N. glauca ;3 : N. suaveolens ;4 :MS Yun203 ;M ;100bp Marker

3 itig

RHAED XM RE R RS E
FEANEX, BEXAEHENET L, BEES
T3 e AN AR B 0 R RO R R U,
AR EE AP MRK S AL S
I

MEAD EERRS A RENERR
B R E AR R AR EEREOER
T ,PVH19 MSK149 RGH51 #1 KRK26 %4 4 4~ 5, #h
FEREFERIM T K326, F B #EEE
K326, B M7ELE R A LB T . 7 180 — 3 B0 7%
HERRRG, TEER LT ER, 3 7T FEP R
L EF B EA

HARBEEEMRANSHTEZ—, BEXHERN
THRYEA B B AR, S5 4 o 7 0 Ok % 5 4 o 2
SHA XU, R LK FEY Y EFR, B
WOREAEE A K0 FREHE % L

£ AXHAREN, S AEHAREAF K&
MR HEH KO S RHBRE, EREFEA, B
ARERHTAE T ERIEE,  HERAREUR
PEMES R THTRAMEKES, SR RARE
WREA REHARTRAKRTB XA EH— T
B TUHE,

CAPS FRic i T/ . B, — Mt B g =
BT HF GRS, BET, MR WA A
CAPS Hi AR, 3 ¥ A E 7 Mo 26 B 17 % 5140 07
BB, AXHRRA BN HENRET RN
FETAARE REBELER N N. suaveolens , 7 £ R
FHRLRRBFE — BEERMAMENBEH
EREBRKERNR REESENHR S, @
EASIMEREGAXERRUFFR, I KEE
BUEAETRELXUERR, HERECEM, IRE
HHEFRHAEEHAHER TREARET
k358
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