YRR FH 2011,12(2) :216-222

Journal of Plant Genetic Resources

BN IR A A8 14 5

w OB IR FHHF FABEBEL RE LEE.R H
(b B e kB4 B K S 46 76 B 96 B, 6 T 100081 )

RE A IPEREARAF 2 HEARREZADABHA N2 M RZES, B4 BRBEA(P, P, F.F,), #
AXBERMFA EERMNE alife bEXARHPLC F A ZB-AF M AL EFIARE AL EARAE R RO EHAE,
BREANL2ALXBLF,BAHARAEMABHELERAIRS S H ARSI AR + SABHH T EHNE, S#K
BAEPHMAN, FARAERL AN SOHAIRARA + SAAMY, BALGSARANEHLANFRAELS P HALLA
RS H, H7T6.0% ~99.3% , S R BEERBIK, H0~23.7%, HEAEFRNCHRES LS EFHERBST,

KRR . BORBAFAFAER-ATF M &AM EHA

Inheritance of Fruit Flesh Color in Cucumis sativus L.
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CHENG Jia-qi,SONG Jiang-ping, WANG Hai-ping,QIU Yang
(Institute of Vegetables and Flowers,Chinese Academy of Agricultural Sciences ,Beijing 100081 )

‘Abstract: Two hybrid combinations and four generations (P, .P,.F, .F,) were made by one Xishuangbanna
cucumber ( Cucumis sativus L. var. xishuangbannanesis Qi et Yuan) and two common cucumber( Cucumis sativus
L. var. sativus) inbred lines. Four indexes including color grade classification,a value and b value determined by
color different meter, B-carotene content measurement{ HPLC ) were determined respectively to study the inheritance
of cucumber flesh color traits with joint analysis method of multiple generations. The results showed that F, popula-
tion of the two combinations appeared one asymmetry peak or two peaks distribution, indicating that the trait was
quantitative in nature and controlled by major gene plus polygene. The heritance of fruit flesh color fitted the pattern
of two major genes plus polygene. For F, generation,the major gene heritability was high(76.0% -99.3% ) while
the polygenes(0 —23. 7% ) was low, which suggested that artificial selection to orange flesh of cucumber could be
carried out in the separation of the early generations.

Key words: Cucumis sativus L. var. xishuangbannanesis Qi et Yuan;Flesh color; B-carotenoid ; Color different

meter; Inheritance

EEHMHRATECIACHREE, XHH b
REBYRM. 70K E K (Cucumis sativus L.
var. xishuangbannanesis Qi et Yuan) R HFH 1 %
BEHER RHCBEELETERRHERZ-"",
18 ASURAE MM ERAMFEL g-HF PEER
H 106. 58mg/kgDW , B EH T HEH /L ,B-HF MK
MABRRERRAGEERNEEREKE, BS54

W #% B 4 :2010-03-20 #%:5 A 49:2010-11-12

FARP %20 B SR R R, T DR %
JRBHA N AA — RIS ZRADY

(98 MEREVEHNEIRARR _KREE
B —KEARBICRE, RREEE KESS
BaRNEE#RSANEELF. P p-HE b
ERAKERHYEABREER A SRWATHK, A
APIE R BN B EHEK AT HBAK

EEWE EFH BT (2006BADI3B06-3-4) ; MK L RMEHSIA (31071797) , RURR LW R AR ESFHLRERA
R LH AFAR TEAKEXH AR BRERE EE TN RRERERZR, E-mail: shendi@ mail. caas. net. cn

EREY EBF BIRR . E-mail:leed612@ sina. com



28 AHE HARABHREMT 217

RENRGTBESHEBE, BTFAKAGERE
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REFESEDFSRERMK. BN REEEREYD
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M FRASAG L HENREERM IR, 59
BEYHRARNEYEBHREAR + THE
BRABEEMMTEATRUMNETRBEHER ELE
AMEENOFE,FIMERYIE AT EFRES
BORTHE TS ZM R mEREESHN
BIEGEMEREDHENREERGBEHR S
BRI ERRAT,

RREUU I HAEIVEREMB LR 2 (HE#E
BRAXRZANRRYE, RHBE MR, A2
B-HB MRS BIMARME &, A4 R E
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1 #MR5HZ*
1.1 #MERa&HE

R AR R E RO BB R RAE TR R AT R
FHZSEZRAXMBNG R, AH2HEERER
(RABAG,KB-HE MEAE)GC5224(RH2P,)
JD7(RH6P, ) A5 ST MURHH M 32 5(P,, RAA
BEER-VF MEYTR)LZHKBF, FAXKE
F,o H& RH2P, x P, X 510 RH2 41 & & AL B¥
& ,RH6P, x P, R J5 L RH6 & &t BF

RH2 #1 RH6 44 /9 4 ALK F 2008 4
2A2 HEMEAIA S HEMTHARE &
#7H50.65 m x0.35 m, P,.P,.F HH{RR4E 20 £k,
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BREBR FIENIHNME aEM b E, REHE,
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E3CE S
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DEFAMEEN a b H, 122 BB B-HT MES
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44,209 BRI B ab {H,90 T EBRE B-
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1.2.2 #ER@SHAE FMAP PAF3AH
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2.1 RAGBEAXERNERIESH

FIE 4 4%, 6% U HPLC 74 H W &
RH2 #1 RH6 & /9 4 HH4X (P, P, .F, 7 F,) B
RAAMHEEER, SR KW, RH2P A RH6P, B R
RN EAE, BRI 0R, AERE a ELH
% -2.690 1 -2.589,b A% 12.911 #112. 118, -
WH FPESENO0.973mg/kgDW 1 0. 733mg/ k-
DW, HEA P RAGKEE BHRYHKS R, 6
{8 % a {4 10.760,b {H 51.320,B-H % PR E R
92.657mg/kgDW, 3 MEAMERNBHAXHERER
BE—H. FAS FOAREKREZRE —EN
#EAR 43 85, RH2F, 71 RHOF, (P RA B RN
0.37 #11.60,a {&i %y ~3. 886 1 -~3.157,b {417. 843
#127.966, p-#1 % b E &R 0. 837mg/kgDW F
2.220mg/kgDW, £ 3R 3 NN 4 B AR B0 4 b7 R
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£1 FEARFHRABAXER
Table 1 Flesh color related indexes of parents and F, gen-

eration
WSEH R Index  RH2P,  RH2F, P, RH6P, RH6F,
B 5% o 0.37 5 0 1.60
XN afE -2.690 -3.886  10.760 -2.589 -3,157
B bE 12,911 17.843  51.320 12.118 27.966
- PEAR 0.973 0.837  92.657 0.733 2.220
(mg/kgDW)
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Fig.1 Plant number distribution of F, generation of flesh grade( left) and B-carotenoid content( right)in two crosses
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Fig.4 Plant number distribution of a value in RH6 F, generation
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Fig.5 Plant number distribution of b value in RH6 F, generation
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BENZHARREIH T ENFAS 4 HHRERR

A EEXERETRED T, 25 E | SRR

(A) 2xFEER(B) LHERC) I NEEF+£

EE(D)M2 X EHE + THEREEH (E) LS5 %24

P BRI B KR o B A AIC B, A b 43 51

B34 AIC HB/DHREER(E2),
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Table 2 The AIC estimation of different genetic models

MEH R B RH2 & R RH6 4
Index Model RH2 cross Model RH6 cross
H¥ 5% EO" 399.92 B2 377.58
E_l 409.40 E._l 233.22
E2 448,98 E3 286.35
Al 1057.07 E_O 1326.79
alf D0 950.70 E_l 1317.52
D_1 953.66 E_2 1347.12
| 1419.63 D_0 1808.33
by E2 1414.48 E0 1779.17
E_6 1419.00 E_l 1766. 60
B-HB b B_l 901.84 B_1 754.84
84 E_0 852.96 E_0 746.42
E_l 854,89 E_L 740.75

»  ABERYBAR R « ;Fitted genetic model

My EEAETHEESHRR, 5
B A HMAGIEF 0.05 BEHME T BNE, %
BARBANEIAHRRBREITRSHAXERBD
BICEEN, &4 AICHAHERARAS SN EH
RRBEER(X2)., £RE2H RR2HE40H
BAEMB-HE PEIRI I MK - B -
ERHEERE+ - - EUHSERER
(E0) , BEME a EHh -ttt - B EHA
+inE - B - FUHEERER(DO),bEN
BxnE - BHEFEE + K -BHLSERER
(E2), RH6 A A BN RN BEER B F X E
ERmMYE-BHEERM(B 2),a . bEANB-HF
PREBHAFX M - B4 - TR
it - BHSEEERM(EL), AR, #ERE
REHXERNBRERNEARN 2 HFER+ &
BEEERN REAEAFAAXAAMEERNRAN E 1
FHEEANEEEARBHFE LUAERTIRER
M. A RH2 HAMBENRE aER 1 ¥ ERA
+ ZEAER,
2.2.2 BESHNEN Bd-WMoHSHE—
MBESEMHEXR, HEHRMRHAMEXE
FH—RESE, 2R Ed Rk RE
FERHSBTEE(ERS),
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Table 3 Genetic parameters estimates of flesh color related indexes

BIEBY RH2 RH6

Genetic HES % o ff b p-57% b BEM% afd bfs B-H b
parameter Flesh grade a value b value  B-carotenoid content  Flesh grade a value b value B-carotenoid content
d, -1.633 6.668 -10.943 -18.344 -1.499 -9.515 - 1015. 000 -23.075
d; -0.633 - ~-6.179 -12.589 -0.966 -3.980 0.078 -13.751
h, -0.133 -6.633 -10.770 ~18.343 -0.539 -357. 000 ~8.576 -23.454
by -0.133 - -411. 000 -3.285 -0.035 1.582 -4.676 ~-3.996
h,/d, 0.081 -0.995 0.984 1.000 0.360 0.563 0.571 1.016
hy/d, 0.210 - 0.876 0.261 0.035 0.397 -59.949 0.291
i 0.633 - - 12.589 - 2.322 8.698 14.139
o 0.133 - - 3.285 - 0.074 -4.100 3.609
Jbe 0.133 - - 12.588 - 1.480 -9.755 13.742
1 -0.367 - - 3.284 - 3.920 -0.141 4.343
{d] - - -4.030 - - 6.832 -6.249 -9.136
[R] - - -0.015 - - 2.769 16.289 -7.770
[r]/[d] - - 0.004 - - 0.405 -2.607 0.850
6’2 1.488 24.952 140. 573 123,505 2.095 51.183 216. 138 270. 549
6 0.033 0.094 3.563 12.038 0.014 0.607 459. 000 26.319
6, 0 903. 000 14.340 0 0 2.446 0 0
6,,“2 1.455 18.955 122.670 111.467 2.081 48.130 210.679 244,230
h,,lz(%) 97.800 76.0 87.300 90.200 99.300 94.000 97.500 90. 300
h”z(%) 0 23.6 10. 200 0 0 4.800 0 0

d,:F1 EERMERNd, B2 EREMEBR b, B EXE SRR A H2 EERBHMEM A/, B 1 ELEHGBIEE h,/d, . 52
FEEOBEE; iy, v ISP HTELH G A < Ik e < B0 84 x it B x BHENTEMRN; (4] - ZERMERR(A]:
SR BB (h)/1d) SEEORIE 6, REFE 6, SERTE 6, EEE B BB b, TERBIER b, 5E
Rt %

d,: Additive effects of the first major genes; d, : Additive effects of the second major genes; h,:Dominant effects of the first major genes; k, : Dominant
effects of the second major genes; h,/d,; Dominant degree of the first major genes; h,/d, : Dominant degree of the second major genes; ij,, \j;, and I:
The epistemic effect of additive x additive,additive x dominant ,dominant x additive ,dominant x dominant between two major genes respectively; [ 4] : Ad-
ditive effects of polygenes; [ 4] :Dominant effects of polygenes; [4]/[ d] : Dominant degree of polygenes;s,’ , 6, ,6P,Zand 6% ; Variance of phenotypic,

major genes, polygenes and error, respectively; hm,2 and h"z:signify inheritabilities of major genes and polygene, respectively

ME3HIETLLE N ,RH2 #1 RH6 HE W ER
EEMA R E A R E R, B ¥ L
HESIMELEOMMEEHEAD, &L AH
YERIs  RH2 4147 £ 5 4 0 ¥ x 04 B4R 38R
Bk, B x BHMNKZ, BASRNB-HE b
ESBMBERNEA—H, 51 FEHYAEH
BRMERN AR, B2 FRAEARLE
e, AP ., RH6 44 %3 H 0 B8
FME R R R B, £ E RS, HERER
B mdE x A B x M EERN B K.

Xt B IR P (o i 2 (I E o (A0 b H MR 15
AVRE RH2 A4 a N — X EHE + THEA
PR B 3 A B ) P 28 B e R R B B

RH6 Af a EMBHAE b EXHWXT EEE + B
R, RHO A& s WA EREME R
AHEATLEEME, RN M E, £ LUEE
R FERRGME x MM x BHETER
BIs K. RH2 414 b i % % £ % B &9 In ¥4 4% B
BHYNHEAR, EXEU MR K E, RH6
AAbHEME 1l EHENUMBRENE, B2 X
REEHRERIEE, PERUBHRM N E,
IR A B, T EHAERS, B EEEN
B x B EERRME K, Mtk x MR KZ.
MEPZHrESHMET LA 1, RH2 71 RH6
HEAWBACHXERBMENY F, ERRBE
BEHE,H76.0% ~ 99.3% , LHF @G REE, N
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0~23.7%, HALGB-HE NEAROFEFES
BRAFTEN.T% ,HARERGXHMRE -
HENEBBRA—EEW,

3 itig

3.1 RARABAXERNEESH

RABE P RERERX KRN EERMHFAN
HEER, TERAMPROEHS MEARBAMAE
VR, WX T M RBERL, Kooistral'®!
X NPI( R % %) .P1200815 (£ PJ # € ) 1 Natsu-
fushinari (SR AE) BiXLHH#TERRER AR
EREMT ANERAGH VA WRMENE
OB EES RS, RARAIBEEE, W
REMEESYEHVWERAIKAR, BEE
%30 % Kooistra & £ ERA o wf HREK
FHEESMEMESEE, B of M uwf BEHEA, X
BERTRNE, — BB HI, B AT RNEL
PEARAMEERERMMEACRAREYE, &
A E R

FRABEREN . BEMRHOHALBENRK
BRTENHTERE + LHEEABHER, F 8
PEERERACES BHRAB(KB-HF MR
FRIOMEBEAC(EB-HEMETR)NE#.
X—%5 R 5 Kooistra — 8, 5HFHEMAK, HRHE
HENFIER + ZENBRURETHEXERK
90.3% ~99.3% & F —/MEFTERARERE
RE, LEENBEREE(79.7% ~99.3%),
ZHERABLHE(0~23.66% ) KK, Hitk,x &K
FHEHHERYURBRMERRBTES, FOERE
BMER,

A E M ERHANERESNS T KR
E—ENmEEHET HeHE PESBHLE
R AkER, HPLC AR BR, 2N A AN
HREN 2 BEIRRNENHN B-AF P RAEM
ERETHZ2Y, aHYRLEBENRE IR
hORRMEAHE PERNBEZ RIS RELERE
HiRE, BERARXEP2AMAAHAANENRRAG
MEER, SHEAENNE a HHREHEBMD
ERB AR SH B ARRE, 38 R DR N &
LM ERAERE PESBRVBLRABFOHELES
ROARE—SHE,

3.2 EMRBEEXERNBEENE

MNTFREDGCHRNBEFTTFEERE,
RERBGHANREHR, KBNAREREARR

FRERIEREE" . BN E R YRR SRR
FAUBEBEN, RLEHERETERANESL
AR, 2 B0 & o A B A0 O 5, R R BT B0
REMERY , EARR A, 45 HMRAGHER,
KHTHRG R BEMUEEMbHEB-HE b
ESR4PRMBRATREMT . BUSREN
REFHIERMMEGEIT MR W E AL, &
BT AZIRMANNEZWER, TS E
Bfea st Wm AR ARNER. B
RV B AR, E R R H AR
HEFCHE AR AL A QTL 2 fir % BF 58 412 B 18 F 2% 1
Lab GREHEHRE LAARCEK afib3 4
EREAR. LEAZE a KR NLBERAHE
B.b RANEAZHRAMHTEE. o fbHAKEE
B +120 £ -120, FIABERUL 3 MEXRER
PR IR . 82400 X — I B E B B RAE W B
A REE, BA A RE T RLFH AL EA
FHAY—-HWHCHERME. AEGEMNANR
ROEGHNRAROGEES, Hi TREMEHR
Liafib3™ME, USSR ABETESRELH
—— X0, ST B, BAREY , AWRAE
RERANBRO RAB5RCHEAA, WM
afffibEY5RAEHRA RN LR, HPLC
SHEREN,B-HAB P EMKEHAEFBEIIN
BRARMRACEENEIERAN WARA B-AE
PEEEMNEMRAEHTRESNE MR, HE
HBEER BABR.

MAARBRETREMTABTRINELE
WTREICRACKRENLR, BMYIREXNARE
RAGKEEBEYY, ANEDT & IR B EkE
MBRER, B/ T X RETZHME, B %R
BEREEH. GEN EMbERMEIRAR
MEAIE, RAPENE RO ARMENS &
MEA—EXW, EXAY M EF BRB-AT MR
(BEG) AAROARMII HEARELEARAR,
ERNEAEMMEBRRFHESHELBOME
R, BESNWERGERTARAGKBRERNA
—EER R RICHAS bEB 2 TERM UK
BAAR KR, 5 RH2 A& RF MM E 5 b5 73 B 45
REARE. BRARMEHEAS NESRME D HK
W MRE N E . HPLC J5 i Bl 05 8 0 4 1 s
ERATHB-HB MRTR, YRATB-HHF b
FERRRY-EEEN, HREXER A HEE
HMER,
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ETRBER, AMETHEEDHERS YRR
R EER, HREREY RAN KR E
SUENRE. AREX, KEREHRRNBIERT
FEAMFERMBESRERKX, M —WHFET
MERREH, FNZRBAEEREH. NoFK
FEAAERBENZRNBR ISR ERELSH
ML RANBHESR,

AR EHR SRS EHAXR LIRS
UTRMEA R RBHERNESERERRE
FEURE—NSBNETRE. RETEARR
BT, —RUREAM F, %555 B 1AM
BAER MY HRGEEENTR; R ARG EH
REFEMF, WAL — R BUR BB, NTILR S
HESE  AXRATHE M Tk, 4R
RULE2NAGK 8 MERES 047+, Bk RH6
HAEBMACTRS HMEEIREER + L&
HEAREEE, MmN RACKEEERT
FEEWNRNEERNBHER.
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