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Abstract: [Objective] To grope assoeted method in castor germplasms, and analysis degree that quantitative characters
influenced yield, and realize the relationship between genetic distance and heterosis in castor. [Method] To evaluate the factors
affecting seed yield of castor and categorize castor resource, 46 castor germplasms were analyzed according to the key components
analysis and cluster analysis of 11 quantitative characters. Study of the relationship between genetic distance of 21 castor inbred lines
and heterosis were carried out by the graphics. [Result] The five biggest eigenvalues were chosen and their percentage of
accumulative variance was 89.74%. The standard of the genetic key components had been put forward to evaluate castor germplasms.
In these characters, ear length, the number of spikes and capsules of main primary and secondary branch should be selected firstly.
Then the number of spike grains should be chosen and finally 100-kernel weight. 46 castor germplasms were classified into 4 groups.
It was found that some varieties whose genetic distance was close were classified into geographic distant groups, and some varieties
whose pedigree was close had larger genetic distance due to the different selection criteria. Genetic distance and heterosis showed a
linear relationship according to F; generation of 21 castor inbred lines. The largest genetic distance didn’t mean the best heterosis.

[ Conclusion] To evaluate castor germplasms’ genetic difference didn’t depended on geography origin and pedigree. Selecting
parents with medium genetic distance may probably gain stronger heterosis.
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Table 1 List of the tested materials
' EEER Uit Gy HAR Uit i HAR U5t
Serial No. Inbred line  Origin Serial No. Inbred line Origin Serial No. Inbred line  Origin
A003 e 89 (=] A067 HIK 15 Gy AN A098 CSR-19.71  ¥%:H France
Xichang89  Xichang, China Bimal Heilongjiang, China (1998 4F)
A007 HEM 1S WA A068 R A099 CSR-63.181 J:[H France
Dianbimal  Xichang, China Midu, China (1998 4F)
A019 BT S Al A075(1) XHE 8 31l Wenshan, China || A100 CSR-63.286 {J:H France
Mejiang5 Mejiangshan, China Wenbi8 (1998 4F)
A021 fRil 1 fRiL A07522) XHE 8T 31l Wenshan, China || A101 CSR-86.71  {J:[H France
Baoshanl Baoshan, China Wenbi8 (1998 4F)
A026 4fj 2 4fi 4] A076 145 11 Wenshan, China || A102 CSR-158.71 £ France
Burma2 Burma Wenbil4 (1998 4F)
A032 E A083 CSR-6.190 %[ France A103 CSR-6.2 Wi France
Kunming, China (1997 4F) (1998 4F)
A033 E A084 CSR-24.71 %[ France A104 CSR-6.181  ¥%:[# France
Kunming, China (1997 4F) (1998 4F)
A045 e A085 CSR-6.181 % [#l France A105 CSR-6.190  #%[H France
Jinning, China (1997 4F) (1998 4F)
A048(1) =t A086 g i1 Zibo, China A106 CSR-6.268  iJ[H France
Xichang, China Zibi2 (1998 4F)
A048(2) =] A090 priiE-) i A107 CSR-24.71  #:[H France
Xichang, China Zibil Zibo, China (1998 4F)
A049 ZEEFT g A091 TH PN 5¢ Neimeng, China || A108 CSR-24.181 i4[H France
Hongtagan ~ Shanxi, China Zhebi3 (1998 4F)
A052 E A092 TH PN 5¢ Neimeng, China || A109 CSR-24.190 i%[H France
Kunming, China Zhebid (1998 %)
A053(1) ML A093 £ P9 5% Neimeng, China || A110 [E]
Zibo, China Neimengqingta Kunming, China
A058 CSR-6.2 %[5 France A094 P4 Xichang, China || A111 (Y]
(1995 4) Kunming, China
A060 CSR-63.268  4[E France A096 5t4 Jingdong, China
(1995 4E)
A064 V4 £ Xichang, China A097 5t7R Jingdong, China
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Table 2 The parents of crosses of two groups tested

i 5 141 Group I ETRSS F 1141 Group Il
Serial No. 424 Female B4 Male |[Serial No. 474< Female £}4< Male

1 A007 A058 19 A007 A098
2 A007 A060 20 A007 A099
3 A007 A083 21 A007 A100
4 A007 A084 22 A007 Al101
5 A007 A085 23 A007 A102
6 A007 A092 24 A007 A103
7 A045 A058 25 A007 Al104
8 A045 A060 26 A007 A105
9 A045 A083 27 A007 A106

10 A045 A084 28 A007 A107

11 A045 A085 29 A007 A108

12 A045 A092 30 A007 A109

13 A052 A058

14 A052 A060

15 A052 A083

16 A052 A084

17 A052 A085

18 A052 A092

TR H (%) = [F {H/XEE T34 ] x100%
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Table 3 FEigenvalue and eigenvectors selected

FHEAE A Al 22 23 24 AS Vi e o]

Eigenvalue 4.6 2.14 13 111 0.72 Branch source

AT (%) 41.83 61.26 73.10 83.17 89.74

Percentage of cumulative

REAE 1] -0.1368 0.5436 0.1851 03035  0.1360 ¥ Plant height

Eigenvector 0.0539 0.2203 0.7697 02208  -0.1280 A% Main spike bit height
04165  -0.1215 0.0032  -0.0968  -0.2931  FAELKJE Main spike length
0.3610 -0.1807 02861  -0.1247  -0.4029 7 4L The number of main spike capsules
0.4190  -0.0453 -0.1373  0.0958  -0.0426  —ZHM B Primary branch ear length
03867  -0.0341 0.0933 02945  0.0058  —Z5HHiRAL The number of primary branch spike capsules
0.3991 0.0932 -0.2584  0.0985  0.2672 oK K Secondary branch ear length
0.3200 0.3237 0.0005  -0.1034  0.4897 “2 53K 3 R The number of secondary branch spike capsules
-0.1148 03677 04117 03568  -0.5995  HFA4T %A The number of effective spikes per plant
-0.0498 0.3529 0.0734 07526  -0.1732  F{RiZE 100-kernel weight
0.2686 0.4818 -0.1488  -0.1554  -0.1198  FEEZE™J) Productivity per plant
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HETROMEN LA AR I o 88 DY 3 B E A A i ]

KNHE . BIERMEB NG S5 Bk, P E ]

RS LI N E 0 ﬁgggh———

Ko oy ZERDIET, HIERD NN XFE, N

11 46 Dy BHIR TP NIE 15 fF4 kL. A033. A045. A067. Ad64

A068. A083. A084. A091. A096. A098. A099. :34:5:

A101. A102. A104. A106. A107, I, £ 10 A4 s

FEE: A045. A083. A084. A098. A099. A101. o ﬁ-’»

A102, A104. A106. A107 {ERLHIZATAL I AR 55 N

&, EMNAF—RIORBRIIE (£S5 . T, AGS7

PSR ABRE ™ (K PR, 96 9% 16 Al A0s3

Je— AR AR . R, HON Bk A0TS)

WME, BJRAEREE D . S, -

ML WAL R AR R R T Alll

2.2 REN it

o 46 Gy BERRRI TR VR T S, AT 4 A6 B
(B D, LR AR IR N 0.3176~9.7383, 1E NS %—}
L EE RS D=3.51 A4 IF, ¥ 46 4 TR iEA KL A 4 4 N
CT~IV) o ERETHST, MK TRNES, #F NtS:

GRS, 5144 8 RN R4 1R ﬂﬁ?%

Y1 7 A BRI B 6 U S R, 585 1AL 17 AR, ﬁﬁ;}

R EVEE 2 ASFIE IR 15 A BB T8 Js el i, 28 o5

WAL 16 M4EEL, KEEM 1 AR s A NS

ORGSR, SBIVALE 5 RPR Ak Bk T e e

H 4 D BRUEIRE A B AT AR e (1) [/ —
SEARIE B Rl b DAL A 2 S A A AN AT RIS, 1 46 B ERIRIBREE
A110 5 A111; () #WEEmZME (&R FIH Fig. 1 Clustering diagram of 46 castor germplasms



3 3 SRS : B RRECR IR B B 5 28R L3R R I BFT 637

ANF—28E, 0 A094 (PUJITEED 5 A096 (2 Fi 5t
AR AN T4l A04S (mFEET) « A049 (L) |
A060 (FEED 5 A076 (il IHAZEIIA . He
BT GAEL (AR AR AR 388, Ak
AANFZREE, fEakE Rk, A oL . IX 3R
PRI 2 AN R A Bk 2, ML G AR
LS. (3) MERFEEHIME GlFRD) H, Kk
FEOT AN [mn] R HL AR T 23 JE AN TR 2000, T A083
5 A105 fEMVEEFEL CSR-6.190 3 FH HIKI, {H
HH RS T4, A084 5 A107, A104 L A0SS
WA AU DL o

MPEARRIIRA 25 AUl 5T 58 U 1) A7 AR OR 22 57
(R 4) o 5 TAHBIMHS . FOREN]E & T
AV, BT PrEHIR S e 4 BRI i,
HARRAT R 2, WO R A T R Bl . 2R 1AL
BEUR IR RRAT RO LR B e, (LA RS T T R e
b, TORIE AR, PR DRI, SR B
FERRAN R, SPRET T R 2, (HARRRA A
2, FREAR, PRRAEM R . HIVAH TR
FERREOE, TR AR, SRR TR, R
BRAT RO R D, FOREE AR, R A ) R LA

T4 AEMRERNEEZMERES
Table 4 Values of several traits in four castor germplasm groups
PR B4l EoaI Kl ERE HIVAL
Trait Group | Group I Group 111 Group IV
F i Plant height 278.56 241.68 187.58 107.06
T = Main spike bit height 78.44 73.03 83.91 41.14
TR Main spike length 18.56 9.28 43.71 33.78
LAAILEL The number of main spike grains 12.86 7.88 40.73 22.60
o K Primary branch ear length 26.94 11.63 40.08 32.34
2R RSN The number of primary branch spike grains 21.76 12.13 32.68 17.58
Tk FK Secondary branch ear length 21.93 11.44 26.24 22.28
R B The number of secondary branch spike grains 23.18 11.46 20.30 13.50
KA R The number of effective spikes per plant 8.94 10.06 7.29 5.42
TR 100-kernel weight 075 33.62 34.82 32.14
kAP 7 Productivity per plant 246.46 106.63 210.07 81.70
AL B B A AT 45 AT — e R En] RO RL 55 000 -
GOkF, HEFTR M2 5 SORR TR% 25,
-
B AR AR SR SRR 2 SRR ZE VR _ o, ol .
o 2 .
NE N > N st > S = 2
PARIRN R 1A% 22 7 K /INIF S AN BE AN LAt R R Y 5o el i
e = Z 2000
ZES SLS = 5
2.3 BEHEESEAMMBHNXR T
T WEIT 21 A SRR PR AL 2 5 5 3L 30
0.0

MM G BRI R, X 21 AN ERRHAZ R
HEATIRIE T, SRR AL PR B 0@l 0.3679~
51943, FIEANELEE (KR, H D*#250)
530 MG Fy 2RI EOEAT THIDC T . 2R
AR EUE T A AP —HEE R P38 5 R R
— MR I LA, AePh Ut 3Adis B b e e T
BRI RS AT S R H R
(0.3529) AR, Ui —FH AL E R HL KR,
AT WARENTZ AR, UL D NREARER, JuRhil
FRECH YA RRAE R (8 2).

0.5 1.5 2.5

I e

Genetic distance

2 HEERREFSAMABHXR

Fig. 2 The relationship between distance and heterosis
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Table 5  Performances of productivity per plant of 30 combinations and its parents

EikEy SRAN ] FEA% B 25 HERILH(100%) R RH(100%) R ZRFMRAERL(100%)
Combination Genetic distance between parents Heterosis over mid-parent ~ Heterosis over better of parents Productivity per plant Index of heterosis
A058xA007 0.9462 18.42 -28.82 270.17 118.42
A060xA007 1.6705 -53.70 -67.40 123.72 46.30
A083xA007 0.7123 -85.05 -86.61 50.84 14.95
A084xA007 0.9841 -50.89 -62.89 140.86 49.11
A085xA007 1.0929 -30.02 -54.40 173.09 69.98
A092xA007 1.4672 -14.30 -44.02 212.49 85.70
A058%xA045 1.1098 9.66 -69.50 115.78 109.66
A060xA045 1.0886 -24.57 -71.26 109.10 75.43
A083xA045 1.3095 89.79 8.74 412.73 189.79
A084xA045 1.3839 232.54 43.89 546.15 332.54
A085xA045 1.2528 35.52 -55.44 169.13 135.52
A092xA045 22612 35.98 -55.08 170.52 135.98
A058%xA052 1.6178 135.32 3.10 391.32 235.32
A060xA052 2.1353 32.47 -28.33 272.04 132.47
A083xA052 1.2557 46.85 7.63 408.51 146.85
A084xA052 1.1167 8.91 -35.45 245.01 108.91
A085%A052 1.5889 85.39 -9.39 343.93 185.39
A092xA052 1.3585 -6.14 -53.98 174.68 93.86
A098%xA007 1.2892 -26.33 -62.15 122.73 73.67
A099%xA007 1.0657 78.80 23.60 400.73 178.80
A100xA007 1.3911 36.64 3.27 334.83 136.64
A101xA007 1.2588 26.92 -26.26 239.08 126.92
A102xA007 1.1073 72.81 -7.59 299.63 172.81
A103xA007 0.9992 -53.22 -54.93 146.12 46.78
A104xA007 0.8373 -12.52 -23.56 247.82 87.48
A105%A007 1.0898 -3.77 -27.16 236.15 96.23
A106xA007 1.0464 167.96 71.09 554.71 267.96
A107xA007 1.5139 92.16 9.93 356.41 192.16
A108xA007 1.7638 200.66 95.23 632.97 300.66
A109xA007 0.9493 -31.29 -64.57 114.86 68.71
3 it HIHI 22 070 T i A% BE B A — e R B IR
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