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Wild Tobacco Pollen Viability,Stigma Receptivity
and Reproductive Characteristics

YAO Zhimin, LIU Yanhua,DAI Peigang” , XIANG Dehu,
ZHANG Xingwei,ZHAO Taozhi, WANG Zhide

(Key Laboratory of Tobacco Genetic Improvement and Biotechnology, Tobacco Research Institute of, Chinese Academy of Agri-

cultural Sciences,Qingdao,Shandong 266001, China)

Abstract ; The pollen viability and the daily changes of 2 wild tobacco resources(Nicotiana alata , N. gossei)
and 1 cultivar(K326) were measured by TTC method. The receptivity of stigma was measured by benzi-
dine-hydrogen peroxide method,and the stigma receptivity changes of different flowering days were meas-
ured by pollination test. The reproductive characteristics of 3 tobacco resources were analyzed by estima-
ting pollen ovule ratio(P/0) ,hybrid breeding index (OCI) and pollination test. The results showed that:
(1) The pollen viability of N. gossei(74.9%) was significantly higher than that of K326(52.2%) and N.
alata(45.3%), but there was no significant difference between K326 and N. alata. The daily changes of
pollen viability of 3 tobacco resources showed bimodal curves,the peaks at 13:00 and 15:00,respectively.

Both the lowest daily pollen viability of 3 tobacco resources and the highest daily temperature appeared at
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14:00. (2) The stigma receptivity of K326 was significantly higher than that of N. alata’s and N. gossei’s,

but there was no significant difference between the 2 wild resources. The optimal pollination periods of dif-

ferent resources were different. Stigma receptivity of N. gossei might maintain highly from before 1 day to

after 4 days of flowering day. The optimal pollination period of N. alata was 2—3 days after flowering day,

while the optimal pollination period of K326 was from before 1 day to after 1day of flowering day. (3) The

reproductive type of K326 was self-compatible, with some outcrossing phenomena. N. alata and N. gosset

were mainly outcrossing. But N. gossei was self-compatible, and the self-compatibility of N. alata was

poor. The results indicated that the stigma receptivity of wild resources significantly influenced their fecun-

dity. Low seed-set rate of N. alata was mainly due to self-incompatibility, otherwise the lack of effective

pollination was the main reason causing low seed-set rate of N. gossei.

Key words: tobacco;pollen viability;stigma receptivity;seed setting rate; breeding characteristics

HHEL (Nicotiana tabacum) i BF (Solanaceae)
B . Z A DB AR T A, 2 —4F
A A AR A . R A A A R R B A
B, EYR T S U TR A A A T SR N AR T
WL MBS A Y Rk AR
P Ak A 2 AT 5 1% 2 F 9 0 E SRR T L AT A
SR A ) S e e A A P R R L B S8 e SO
A w NSt 1 3 PR A L DA A B TR e 4R
Wy B X B A W) B, A g EE
FR I 22 TR AR o e A B il R 2 ) B8 DR T kD5 T
A E RIEEIE .

R B A B IR P AR TR R VE 20 SR L A B
PO ANA 45 5 LA HE A S HE AT RS ) 228 % 2% 52
T Je J 55 b BRI ¥ T8 35t 1% 75 557 1Y B LAl )
T ol 5 9% B A S R e AT R BLR 2
T B A R A S AR R 2 AR AR T R A T H i
PR AR BRI R R E 2 S
HE Rl 5 ol 14 087 7 125, BCME A 6 BB A o o BB B R
PRIXE , 52 We) 1 B A0 Ao 00 S 5 ARG O & 55 0T 5
S A b Y SRR ) R T L 0 R B R R LA
B AWt B oy mE X,

W) A P 2R B AR L RS M R AR B L
LAl . 4B 2 UTE HA IS I 3 2o A 0 1 R A
B3R5 H A Z A SR A BE S U Ry i B . X AR IR
JI B AT SR AT A B AT 58 E 5 A D2 3 B G 4K
FE A S 25 FAE P 465 E AT R RZ O T I BT 5 i
. HAETE SN A A 3 X B AR R A W A
KBRS Sk B 5 4 B s FL R S AT T
KAEWEFE o [ P 27 25 2% 0 2 A 55 b i AL K3 0% 77
T2 S 1) B 48 S M S AT A G O L (EGT BT
A R AR E g R Sk AT B K A S BE R D
AT LA B A AR P Y BTl R 3 o 5 8 0 O
alata) F1EF VY KA EL (N, gossed) HHFFE X 5, DA #k

B K326 Sxf B R TTC B - i S Ak &1
O SR LA BN T30 45 T ik Xk A B A Ao Y 4E
B s 77 SRk nT Bk L 8w T AT 1O R
AR o B A ) B R L B A O B A R ) S TR
ST 2 B 8k Jo S ik B A B

O R S W RES

L1 # #

2013 4F 10 H B ke 5 T [ 58 00 B v S P8 1) Y A=
TR R R AE M 5L (N alata) B} P QU B (N. gossei)
DL KRR 35 i Fr K326 15 1 v [ A ol B 2% B 40 52 4
GERTIRE Y 1UAT B AR B T AR A
.
1.2 7 &
1.2.1 #EHMFB AWM XA TTC( 2,3, 5-triphe-
nyl tetrazolium chloride) ¥EM"' I EEKTE 1. T
BEACI R AR AE MY JF 10 57 2 IR B2 L K R AR 1 A8 B il
TSR L 1~2 3 0.5% TTC HH,
e DE RIS Y AN S R SRR N R IR
L E T 37 CC BT L 30 min J5 LA G (A 45
Ho WG ML S A G R AE R L AN G 5 B 5
WHN TGS IRk . — A EF T AL T 1 H 43
ez v ARG

Vi RCIPANEID A Al AEANY (2 i S O s S 5 G
100%

BEAAERHIC 10 46 WS 9 ASHLEF L A6 8 16 )
BOPHME . AL 6 IR
1.2.2 HELATEEEN R AR K- A
TR 3 A BB R A Sk TR . A
TR 9:00~11:00 R4 20 46, R4 4 dKHEk
IEINCEER S N SR AN A A QA 0 S i
3 AL ¢ K =4 ¢ 11 ¢ 22) f U1 T 2R 8% A
TR Ak o AR AR BB i T TR 2 (1 0 L S 2 A U



616 [T A i N // M= S 35 &

A A Sk AT R AR R A AR UE R0 S A
A, AR E A R 1 L R AL, /L
AN AT RN 2 L BRI A AR AR
W, AT B3 &, R EG. ALl A
BRART 4 G, R A A KRR ELL /N, B
Ao A S R BRRE A AES R BAAE
w AL . ARG I 80 ANHE Sk L Gt AN [ AT %
PESON B FE SR B SRR O K5 FE 84 S M BHEE
Sl R 2R
1.2.3 TEMBEERIE RZBZIBH (Hihirzkit
P/O %% Cruden™ [y 75 1 , BU— K I K FF 284 1) %
2 e 2R R 1 mL R IHK B O
LR 2 min J5IE R SIAE R TR TS VROAE I R 1
pL T E B R b7 B 10 f5 B R 1L
¥ E S 10 OHEG BUFBIMEIE N m, BEoRiEm
FER i P =m X 1000 X 5 CHIREAE 2 o 5 MUHE D
[F B3 F b5 B T4 A b ) 7E R 10 A5
BRI G IR ER L O, B IEER L (P/O) =4
IRACTAE N /R ER AL, BAMBIESE 5 K. P/O
WM. P/O<5. 4w, HEF RGN EZHE: P/
OR5.4~3L 90 . EFRE N LA P/O N
3LL9~244. T, EHF ARG WAL P/O Ny
244.7~2588. 0 I . EHF RGN MR P/O K
>2588. 0 B EHFRE N LML
(2)Z R 4% (OCDH %% Dafni''™ i )5 ¥, il
M FAE T HAR ALK/ IR TF AR T . A
FHEE BRI B 5 448, A 5 Wil & . MRIEHEREK
/N G2 HORY 5 R Sk W] B2 01 22 (8] 1 () 1) B R AE 24
ERE Sk 0 23 ()60 B G 0 43 ) R AL 2 T A7k B o s 22
B OCI HIF TP HERT ARG, Rk b R <1
mm, MRE N 0;1~2 mm, K{EHN 1;2~6 mm, R{H
H2;>6 mm, WAEH A 3. L2 TF 2480k 54 kv %
$1 70 B[] 1 B KA R O 5 A B i) [ B R Ry 1. B
25 5 K 3k [] — B A Sk mg K T AE 25, vT B AR O
Tk A R 05 825 5k Sk 4 (R 07 B & 2 B i 4%
BLRMEN 1, 2258488 OCI Al =% Bi1E ., OCI
=00 EHFRENHLZHK ;OCI=1 1 . EHFRE
R AR ;OCI=2 B EH RGN FHerk A 38 0CI
=3 M. BEH RGN A LR, A 0T
OCI=4 W, EH RGN FALNFE, W5 B EM,
TR .
1.2.4 AIEMRIE (DFRRBEFLRIEHEL TR
Bl SRR BTG SRR 0 T A T AN
) FF AL R AE Sk v B2 BB JT AR 2 d I AEFS

FHEIF LS IR EAC I B ALK« 43 0 AE TR AT 2
d.1d B4E)5 0 d1d.2d.3d.4dxeE LiEr:sk
B B LI L RIZ ke I E . Fh T
B BRSO GE 1T FRLUR S K 32, R Gk R =
- 34 B LSRR/ B R IR ERE S R AR A A . 3K
BEE 3 W WY ME. NTEMERK 9:00~
11: 008647« F B B 0 B R B, 25 4 40 4% JRFE 2R 52 1F
WRE .

(D RFMEMAET 7 Xem  EFEET—
BFFAEHT 2 d MAETT ABCL R B2k A0 38 L B Ak B R
3WHE K O A AT A b B, G [ 8K B2 81 O @
AL A AR B R B AR AT R AR A 3e 4
TG s QBHMEST A B K B AR FM T T AL
MIEN: @ LG N TR B Rk e 8, &
A% K 2% 58 2 I s © 25 M e N T4 B %2 ) bk S 46
TEN B K A 3SR ME  © LG AR, B
LR S ST A EEIS . idRkss 5%
TGO I Ge it e R 5 A R A AR R BRI R 4
5 1 SRS RCH R SRR = R I AR R
1.3 %itAiE

i SAS 9. 2 Ge it 43 v #R A 2E AT B T 22 4y
B Je R I ki 5 F Excel 2007 43 #r 45 R IFAEE .

2 AR5

2.1 AREBEEHEEIERENDHT

HE L RIE S, RN ke,
K326 W& & TAEM B, XF 3 Flobs R 16 8 0% 1 07
Z M. 25 SR 2 B BE VY R B S K326 48 M0 5] Y
ERE )1 22 R3438 B 3K, i K326 5 78 41 &L (1]
WG R EES ., FFHERME K326 516005
MIAER IS 143 0k 74. 9% .52. 2% .45. 3%,
§ 90
> 80
70
60 b
50

40
30

a

A6 g 71
Pollen vitalit

K326 = PG CMHE (R 5

N.gossei  N.alata
JH B
Tobacco materials
B1 AN R0 RSB ORE B A8 1 ) 22 5%
& AN 6] /NG 5 B R 7R AN 6] 44 4]
FEN I 0 1Y 22 5 W % 1 (P<<0. 05)
Fig. 1 Differences of pollen viability between
different tobacco resources
Different normal letters in the figure indicate significant

difference of pollen viability among different resources(P<Z0. 05)
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Table 1 Frequency distribution for grades of stigma receptivity
FE S T 24 2 2% K326 EMHE N. alata AP R E N. gossei
e e Bk A B B 34 B s B rE
No. of stigma Frequency No. of stigma Frequency No. of stigma Frequency

1 4 0.05 24 0. 30 16 0. 20
2 8 0.10 20 0.25 24 0. 30
3 8 0.10 20 0.25 24 0. 30
1 32 0.40 8 0.10 10 0.13
5 28 0. 35 8 0.10 6 0.08

1 B G AR RARROTE 2 20 BREQ. A0 R0 AT % 2REGC, RS VR BARRTEE 4 2 2664
KE G/ HA B 5 S BRI 6 A ESR U HA E R TRk

Notes:Grade 1 shows slight discoloration and several bubbles, having slight receptivity; Grade 2 shows light blue and a few bubbles, having low receptivity;

Grade 3 shows light blue and many bubbles, having slightly low receptivity; Grade 4 shows blue and large numbers of continuous small bubbles, having high receptivi-

ty;Grade 5 shows deep blue and continuous big bubbles,having higher receptivity.
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Fig. 2 The pollen viability of different tobacco

resources and temperature daily change
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Table 2 Chi-square test of stigma receptivity

among different tobacco resources

FH#t Resource Df . P
VRS N. gossei K326 FEMH N.alaza 8 72,2410  <0.01
K326 fEMMH N. alata 4 50,0825 <0.01
LM N. alata FFPG [RHHH N. gossei 42,8352 0.5858
K326 . FF PG M N. gosser 4 48,9591  <0.01
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Fig. 3 Different pollination times before and after
flowering influence on tobacco seed setting rate
Different normal letters in the figure indicate
significant difference of seed setting rate at

different times of the same resource( P<0. 05)
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Table 3 Pollen ovule ratio P/O

W AR LI%731

Resource Single flower Ovule P/O
pollen(P) number(0)
VYA B N, gossei 154 600 550 281.09
K326 237 520 1 440 164. 85
I N, alata 428 600 522 821.07
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Table 4 Seed setting rate of 3 tobacco resources under different breeding methods

kil k{*ﬁﬁﬁ Flower number Fruit Fruit setting Seed number Seed setting
Resource Pollination . I . 20
in test number rate/ % per fruit rate per fruit/ %
Z: M & 4¥ Emasculation, bagging 15 0 0 — —
M R E4¥ Emasculation, no bagging 20 1 5.0 — —
ANZE I E4E No emasculation, bagging 50 1 2.0 — —

AE A 5 2l R R AER N B4 Emasculation, dioecious -

N.alata cross-pollination, bagging 69 o8 81.5 S04 A 96.95
Jg‘fzﬁ\ [ﬁ]ﬁﬁﬁaﬁ*}}\?% Emasculation, same 20 9 15,0 111 B 78.74
strain cross-pollination, bagging
A F M ALY No emasculation,no bagging 30 5 16.7 313 C 59. 96
F 1 £ 4% Emasculation, bagging 15 0 0 — —

F M R E4¥ Emasculation, no bagging 50 6 12.0 — —

ANEIfE E4% No emasculation, bagging 21 0 0 — —
HF VG G - TR 24 Emasculat erioUs
] FHfE SRR R AE R B £ 48 Emasculation, dioecious

N. gossei cross-pollination, bagging 30 30 100.0 546 A 99.26
ig“fyg\ [E]ﬁ%&ﬁ*ﬁ‘ ﬁﬁz Emasculation, same 30 29 96.7 540 A 98.18
strain cross-pollination, bagging
AL AEL No emasculation,no bagging 30 4 13.3 374 B 68. 00
F: 1 B 4% Emasculation, bagging 15 0 0
FtfE R E 4% Emasculation, no bagging 20 5 25.0
REMfE £ 48 No emasculation, bagging 27 21 77.8 — —

K326 K F M A4 No emasculation,no bagging 30 30 100. 0 1335 A 92. 64
R B & . I

L 7 B S5F € BB, & 4% Emasculation, same 20 20 100. 0 1301 AB 90. 51
strain cross-pollination, bagging
jg‘i??c—%ﬁﬁﬁ*}’héf% Emasculation, dioecious 30 30 1000 1972 B 88,28
cross-pollination, bagging

W RARRG LT T MG s A RS F 525 i — B RR W 82086 Jy 20T 45k 808 v i E 4 (P<0.0D)

Notes:— indicates that no fruit or no statistics. Different capital letters indicate significant difference of seed number of the same resource in different pollination

methods(P<0.01).
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