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Identification for the Tolerance to Bolting of
Radish Germplasm Resources
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ZHANG Xiao-hui,SHEN Di, LI Xi-xiang
( The Institute of Vegetables and Flowers ,Chinese Academy of Agricultural Sciences/Beijing Research Station of Vegetable
Crop Gene Recource and Germplasm Enhancement ,Ministry of Agriculture , Beijing 100081 )

Abstract : In this study,73 radish accessions were selected as materials, whose seeds were treated at 4 °C for
21 days,to identify bolting tolerance of radish germplasm. The results showed that 9 materials from foreign countries
were classified as the level of high tolerance to bolting. Among them,7 accessions were R. sativus L. var. longipin-
natus Bailey originated from Korea (6 ) and Japan (1) respectively, 1 Japanese accession belonged to R. sativus L.
var. niger ,1 Russian accession belonged to R. sativus L. var. radicola Pers. 7 indexes were used to evalutate bolting
characteristics of 64 bolting accessions. Frequency distribution of all indexes accorded with normal distribution, stem
height at bolting stage slightly biased to low value area. Significance analysis showed that 7 indexes were at highly
significant level ,indicating that bolting features of tested accessiones expressed significant difference. Correlation a-
nalysis showed that budding and flowering date were different in highly significant level. Flowering date could be se-
lected to effectively evaluate the bolting tolerance of radish germplasm. Bolting speed reached a highly significant
correlation level with stem height at flowering stage ,stem height at budding stage ,and number of bolting days. Bol-
ting speed could well refelect bolting ability of radish germplasm. The stem height at flowering stage reached a very

significant correlation with number of bolting days and bolting speed , which could be used to evaluate bolting ability
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conveiently. To evaluate the tolerance to bolting of radish germplasm using principal component analysis and sub-

ordinate function method, radish germplasm were well separated. 2 radish germplasm were screened to be highly

tolerant accordingly. Only 1 radish germplasm was screened to be susceptible to bolting as principal component a-

nalysis.

Key words :radish ;tolerance to bolting ;identification and evaluation ; principal component analysis;
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FRAEIRAEL,
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Table 1 The serial number ,name,and origin of varieties in the experiment

G RN FR eV || G MEIZARR ORI || G R FR U || i MRS kiR
No. Name Origin || No. Name Origin || No. Name Origin || No. Name Origin
1 (8-3)-X3 HA |20 e B | 45 HIHETFE N W |65 a1 e
2 Hig wiE |21 HE b WL || 46 BEY Bevi || 66 i Sl
3 FRkSEH-DI-DIO  #hE || 22 YR-10 hE |47 LT b Bev || 67 B R
4 FRkEHK-DI-D3  #hE |23 YR-5 wHhE |48 YR-X1 W | 68 NEEFEE N R
5 AERERAR-D2-D3 #hE || 26 YR-X6 WE |50 FIGER-74 wWiE |69 TR PNEH
6 HRERAR D2-DS HiE || 28 HOEAE-29 WhE |51 HEH-7 #E |70 L HLE H
7 Fkik-D2-D9 HA |[29 HE%-108 whE |52 HHE wE |71 HEGORE N RHE
8 ik D2(2)-D4 HA |31 HEH-11 B |53 B b mak | 72 INiES L
9 HAE wE |32 A5 g || 54 [LiE AN Bevt |73 (F-1)-X1 H A
10 a0 b pajl |33 KRk HiE |55 DHTE Hlr || 74 (S-3)-X4 H7
11 =RHA L |35 FH_ 5 HE | 56 TWE R B3 (|75 Mt 2 TLI5
12 R Hifr |36 8344 1fi MEEd || 57 DHSEE b demt |76 KRS N #nL
13 HH M E g |37 902 I M5 || 58 IN:ES it |78 SR A Bt
14 BRI \ 5 WA |38 Bk Wivg |59 NS WA |79 8 Hk-X6 2 i
15 HEKE b e |39 E=p6 thvg || 60 WMVSES N ZE |80 RN BV
16 [RIUEETNN e || 41 ) x 78 BeFg || 61 KEZ b Kt |81 KIEH b Pz
17 T R | 42 INIEES TH |62 KOS 18 IIFR

18 EEAAE N Mg |43 HWIRAHFE N W |63 KELH TH

19 KB K W7 |44 REBELa W |64 K20 HRM  HA
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Table 2 Name,origin and general characteristics of radish that classified as the level of high tolerance to bolting

i I - P AR B 2 Exterior color of fleshy root ] A {ﬁ;‘fﬁ -
No. Name Origin 4 L# A me Rk Leaf type
Above- ground Under-ground Color of flesh  Fleshy root shape
1 (8-3)-X3 H A &l E] E] K R4 E et
22 YR-10 I =} H H K[ P e
23 YR-5 it S| S} &} KFHIE Tt
28 FOEES b L 8 8| &} KT et
50 FOE&ES b G sk & &} KFH#EIE et
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79 8 fk-X6 R £ ¥4 £ ¥4 (5% PEFIE Gy
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PRAMZETT A8 B A0 O Y 2 AN B 3T, O 22 0 )
IKF]75.00 d F166.55 d, 12 K E A B 2% 35 3
24.62 d, FHIA [RIABASAUAE $ih 22 FF 48 19 ) 4 st
(i) L i ELAE S22 2 T AL R4 8 KB BRI R
25, AN ARRIM TR ESBAHEER,
J0182 v RN AR 9 £ v 1 AR S RO )R 53.09%
25.20% , 43 A 43 HIAE 1.00 ~8.00 cm Al 15. 36 ~
49.70 em Z[H], 2 /> B A A 22 55 22 19 28 4638 L AE
11.03 ~48.37 em Z[A], fEEEKK S B FIF AL 1]
FEREI—— XN, S22 R f i T FE A A
W5 BT B ] (AL 2R R, AR 53 R 8K
4 30. 86% , /A TERIZE 0. 40 ~ 1. 61 em/d Z[E],

XPPESE 8 th AR ALY 64 Dy R 7 AN TR
RERIEA TR T A0 20 7 22500, a5 R o R [RI#
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Table 3 Basic analysis results of indexes related with toler-

ance to bolting

LN SFEEME bR 22 B RO oIME s
Traits Average SD (% )CV Max. Min. Range
WA (d)BD 64.50 13.67 21.19 104.00 29.00 75.00
FHEM (d) FD 92.65 14.11 15.23 132.71 66.16 66.55

FEWIEE (em) BH 2.95 1.57 53.09 8.00 1.00 7.00

WWEE (em)FH 27.14  6.84 25.20 49.70 15.36 34.34

MEREL(A)ND 28.14 5.61 19.92 43.59 18.97 24.62

2% (em) DH 24.21 6.59 27.24 48.37 11.03 37.34

MEHEF (em/d)BS 0.87  0.27 30.86  1.61 0.40 1.21
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Fig. 1 Distribution plot for budding date
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Fig. 4 Distribution plot for stem height at flowering stage
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Fig. 5 Distribution plot for number of bolting days
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Fig. 6 Distribution plot for difference of stem height
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Table 4 Correlation analysis of bolting index

BD FD BH FH ND DH BS
BD 1
FD 0.920 " 1
BH 0.043 -0.061 1
FH 0.050 0.069 0.224 1
ND -0.115 0.283"-0.258" 0.058 1
DH 0.044 0.086 0.004 0.974* 0.114 1
BS 0.078 -0.118 0.149  0.797 *-0491™ 0.787 *'1

* FORMSR B K, RN IA R B K

“indicates significant correlation, ™ indicates highly significant correlation
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PR IEAT 2R 8 B2 M, 45 SR DL IR 8, 7RI B R %L
2y 1.2 kb 64 358 NPT AT B BB B4k 4 2K
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29 F1 56 ) Fns M2EHE (S5 73 A1 78) Xy HALHG 2 4y
Fs, 265 TS BEAUALHE 1| Oyl DRk s, HoAy 59 1
FPBTIEAR I W o3 JF , RS IVIERE . 7E58 | 2EHEA
S MSRE 4 Oy RhRHAY S35 0URN A6 IR, 35t
F5 4 £BETUSHRHTHE

Table 5 Every index average of 4 groups

SEIVIERERN BB AR SCHE ARG 30 d ZcAy , SR el
EE T M2 AR o A 2l SRR RSO 5 T 28
PR 56. T1% 22570 AR K, 55 1 A 0 h 22 i H
FEE PR Ff 5T, 55 T 2K R 2 A 52 1 L il 5 18 1) Fof
it 55 ISR A A 3 AT AR 2 ke
SV RN BT (P S S5 AR 30 d Ze Ay, AR
AR IV ZEERP 1Y) 45. 45% , Ry W d 22 (H 4k 22 4%
[=2ibkL i

i B4k WD) FHEW(d) WS W EiESS i Eillp=573; 3
Group Number BD FD (em) BH (em) FH (d)ND (em)DH (em/d)BS
I 2 90. 90 122.54 45.62 31. 64 42.62 1.34
I 1 29.47 66. 16 15.59 36.68 14.59 0.40
ii| 2 98.94 126. 30 24.22 27.36 20.72 0.76
v 59 63.04 90. 94 26. 81 27.91 23.86 0. 88
%:}—‘_|
) } 1
——
—
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Fig. 8 Dendrogram of principal component clustering based on 7 bolting related indexes
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BV A S AL, A R L 6, 5 A TRHE BRAGF-15)
BT, 7E 64 By prkb M ZEFN BT (T) 24 9 17,
AR A AT S TIZERER) 2 4L, LI 76
(FD) # & &5 3] (BD) V- ¥ {8 43 il 24 78.94 d F
111.96 d , #2232 (BS) iK% 0. 61 em/d, 19 i}
FHEEFP T 6 ok B EAN, Hrh HAR 3 6y hE 2 4

By5a 2 1y, W E AT AE JE FIPEPE 45 1 0y s b
IR O E RS 7 0 BERkEs An a8
N1 s D= e B B B MR A A A A Sk
B2 AR LT R RIS 2 1, IR AR 1y, 14
PRSI 43 SR AN T4l 22 (LT) 9031, HAP- 249 48 1)
(FD) FLEFEI(BD) 2354 58. 38 d F184.72 d, B i
THAM 2 Z5FPJ5T, FIAEIH S (FH) 24 35.95 em, [t
FREETIEERN BT (MT) ST 10 em , FHESEE EE (BS) &k
1.26 em/d, FHorf 59 5958 @ B eIk, 4 0. 24, A it
AR 2 B AN it 4 A2 B B0 T 2 A B SRR T
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Table 6 Average membership and tolerance to bolting
%' TR s || w5 TR iyt || %5 TR [l
No. Average Tolerance No. Average Tolerance No. Average Tolerance
membership membership membership
2 0.65 T 32 0.41 MT 59 0.24 LT
3 0.53 MT 33 0.33 LT 60 0.58 MT
4 0.54 MT 35 0.51 MT 61 0. 49 MT
5 0.30 LT 36 0.49 MT 62 0.50 MT
6 0. 46 MT 37 0.52 MT 63 0.43 MT
7 0. 60 T 38 0.38 LT 64 0. 65 T
8 0. 49 MT 39 0.35 LT 65 0. 64
9 0.34 LT 41 0.36 LT 66 0. 49 MT
10 0.52 MT 42 0.35 LT 67 0. 46 MT
11 0.32 LT 43 0.35 LT 68 0.52 MT
12 0.52 MT 44 0.57 MT 69 0.45 MT
13 0.55 MT 45 0.52 MT 70 0. 46 MT
14 0.48 MT 46 0.58 MT 71 0.56 MT
15 0.63 T 47 0.31 LT 72 0.43 MT
16 0.41 MT 48 0.69 T 73 0. 68 T
17 0.54 MT 51 0.55 MT 75 0.56 MT
18 0.48 MT 53 0. 48 MT 76 0.55 MT
19 0.37 LT 54 0. 68 T 78 0. 66 T
20 0.55 MT 55 0.48 MT 80 0.51 MT
21 0.45 MT 56 0.33 LT 81 0.45 MT
26 0.32 LT 57 0.51 MT
29 0.51 MT 58 0. 44 MT
xR7 FRERIEEXIERHERSITER
Table 7 Basic analysis results of subordinate function with related indexes
il 22 1%k B iRz ] WS W EiESS % il E=57; 3
Tolerance Number (d)BD (d)FD (em) BH (em)FH (d)ND (em)DH (em/d)BS
T 9 78.94 111. 96 3.26 23.16 33.02 19.90 0. 61
MT 41 63.43 91.12 2.83 25.01 27.69 22.18 0.82
LT 14 58.38 84.72 3.04 35.95 26. 35 32.91 1.26
3 it 4 CHMF I ERAEBE WIS N FhT,1E 10 ~30 d
v BRI, 35 NP AL IR, FL A
3.1 ¥ IMNHMELEENTE Ref TR R AR A R — R LD R A

3.1.1 HAE 2 NEMTEAMHY, FLIEE
RIS 6] A K Y o 9352 5 e A 0 i 2 9 48 10 S B 1A
R, BERSET EEUAES a1y LR
K FERAIT 22 L WFFEIE ] AL E R MR AN ] i Rl )
AL TR, AR 3, S. Tzay- Fa
A, B MES CRFE20 d ATRASE Al ik, 782 ~

FhEEIH 13 BYBAEIATE 5 “CHI10 °C &R 23 ik 33
10 ~40 d, 85580 GIRAL BRI B AL T8 MEZF
SRS A R IFAE, RIEBEEH 3 8 b
AR PR R IR R AL B S H % &/ AL B 21 d
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