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ARG AR IE R T B-1 A, BP 2 3t A E Ael- Rk EAT AR, AANEEG) B AR B4 £
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Genetic Analysis of the Maingene + Polygene of Soluble Sugar in Eggplant

GuiPing Fang, Mengyuan Fan, Yufu Cheng*, Xu Yang, Xuehao Chen

Yangzhou University,School of Horticulture and Plant Protection, Yangzhou University, Yangzhou

[ Abstract)] In this study, three high-generation inbred lines of eggplant 19-37, eggplant 19-38 and 19-3
1 were used to prepare two hybrid combinations for selfing and backcrossing, respectively, and six generatio
ns of P1, P2, F1, F2, Bl and B2 were established. When the fruit reached edible maturity, the soluble sugar
content of eggplant fruit was determined by anthrone-sulfuric acid colorimetry, and the genetic law of solub
le sugar was studied by the main gene + polygene mixed genetic model analysis. The results showed that th
e F2, Bl and B2 segregation populations of soluble sugar in eggplant hybrid combinations were in line with
continuous variation and normal distribution, which was in line with the genetic law of multi-gene control.
After analysis, it was concluded that the genetic characteristics of soluble sugar in the two combinations wer
e suitable for the B-1 model, namely, the additive-dominant-epistatic model of two pairs of main genes. The
B2 population of the two combinations was subject to a high genetic rate of main genes, and the F2 popul
ation of the two combinations was subject to a relatively large environmental impact, indicating that it was
not suitable for early selection and suitable for late selection. The results can provide theoretical basis for qu
ality inheritance and new variety breeding of eggplant.

[ Keywords] Eggplant; Soluble sugar; Heredity; Major gene; Polygene

5ii ¥ (Solanum melongena L. ) HIA . B SEAEp HHEEMA. mTE S 2FER, B
Bk RSN, 3G, BRI ERARER AN R ZMMET TR, HrhniErkr
¥o MTEERIFERNGES, 2R Ll RN EEE RN, SEY AR E R
MEEGR KL —, WRPEEERNEREMEL —, g F 2, R FEENNE Y, LU
I ARTTOR, BRI AR ES, ik WRAEKKEIEESE, KREBEDHEKKE.
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T PR R T R R+ 22 3 PR A 2

PEIRAR S P2 R T AN S SN (RS,
2001) C(HER[ES, 2009) .

X5t B AT AR A A 2 A A AR AR DA
FrRzE S drd, AR, 2019) X nF1IAE
WA PER 5 o BT MR R A DA 2 A R EAN (R R 4 27
G TTRRE  Ma S e 1 S K e S R eR G
SR, (EFS, 2005) GRS ST R
S5 R (0 SR SEHEAT R VR I 2 R o i R AR
SLAEA TGO, KRl a2 T
B RS, WiEZERAK. BT 7 m] e hE i
FEPERFAEUD, ARSEE R =AM+ B 28 R A,
FCHIER Fy A48 Gr s 0 AT A8 BIAE, R Py
Pov Fiv Fou By By AN/MHAR, R 50007 7T v P
B AR A, St P I B AR AR IR 4 AN S
BAEF.

| ERED

1.1 5 & AT I s 69 St oA

A E 6 MERGT TR (R 1,
* 2) , Fb. By By HMEAE R REEY KT HEAR,
YL EA RS B e B ERER HE i 1
9-37 X jifi 19-38 1) F, QA2 7 REN 32.65%, MK
ToEAR, BRERSBEERRK. HEH 19-37

Ml X 19-31 [1] Fo By~ By = /MEARAE 7 R 5008 20.67%-
39.73%H1 36.90%, [FIFFEHE KT RA, 78 2% 77
K, TEHIITT L0,

1.2 SRARARA 64 7 5T

AT TR AR AT B AR E T AT B AN H &
6 MEAR AT PERE (1) 24 Fhis ALY (A R AR
fHAN AICfH (%3, £4) . WR¥E AIC [HHR/NEN,
HéE— B-1 B AIC fH /NN 38.2892, AT RE MR fE
A, Hkh B-2 185 2 M, Phik R isiny,
[FFE, 4 B-1 B8 AIC {E#/N N 1608.237,
Al RE N ERAERE Y, Bk C-0 A AIC BUE N 1656.552
55 22 R RS g i e A A

YA G BAATE AR (RS, &6
U2 Uy? U2 (55 , nW? (Smirnov K58
J Dn (Kolmogorov k) EHFEm B ERA, 41
G B2 BAA 1 NSHHIL T P<0.05 AL,
B-1 #ERE A H I P<0.05 IR, HA —r C-0 B
B 3ANSEH IR % 7, B-1 BT S HRE
LR S, AR R IR B ANE S A 50 Tk 1
Guit gk B8 AP R DX — R CEF 504,
2013) , HE&—SHE %k B-1 AN S
(1 AR

* 1 MTHEE— 6 HRAAMES ENGIT o

AR, Generation % /ME Min 5 KAE Max % # Range ¥J{H Mean A5 ZEU% CV (%)
P, 0.836 1.210 0.974 1.190 15.60%
P, 0.832 1.436 0.604 0.971 12.23%
F, 0.804 1.377 0.573 1.030 17.56%
F, 0.552 2.918 2.566 1.755 32.65%
BC, 0.673 1.492 0.819 1.108 17.81%
BGC, 0.858 1.992 1.134 1.441 19.74%
F2 TFEEZ 6 tHRAIBFMHESENHIT S
14X, Generation ¢ /ME Min B K{H Max % % Range ¥4J{H Mean A5 REU% CV (%)
P, 0.751 1.228 0.477 1.190 14.80%
P, 0.906 1.535 0.629 1.102 13.57%
F, 1.484 2.641 1.157 2.044 12.40%
F, 1.552 2.731 1.179 1.978 20.67%
BC, 0.496 2.392 1.896 1.229 39.73%
BC, 0.758 2.437 1.679 1.452 36.90%
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T PR ) T R R+ 22 3 PRI A 2

3 MTFEES RS R REER AT B SR ER AIC &

17 Model % KT EL SR E Max-likelihood values ~ AIC  #i%! Model % A% LIS/ Max-likelihood values ~ AIC
A-1 -22.8451 53.6903 D-0 -15.6833 55.3666
A-2 -91.9235 189.847 D-1 -20.1924 58.3848
A-3 -100.9799 207.9597 D-2 -34.1316 84.2632
A-4 -56.3956 118.7912 D-3 -39.7299 95.4598
B-1 -9.1446 38.2892 D-4 -22.9648 61.9295
B-2 -17.2077 46.4154 E-0 -10.4418 56.8836
B-3 -113.426 234.852 E-1 -16.4107 62.8214
B-4 -92.6904 191.3807 E-2 -20.7698 63.5396
B-5 -100.0192 208.0384 E-3 -19.5084 57.0169
B-6 -100.98 207.9599 E-4 -25.7839 67.5677
C-0 -25.0772 70.1543 E-5 -39.7273 97.4545
C-1 -45.0562 104.1124 E-6 -39.7271 95.4543

F+< 4 TFHEE LB MBS RRE AR BV ER AIC &

A Model K5 BBISR{H Max-likelihood values ~ AIC  #5%! Model % KXl SR{H Max-likelihood values ~ AIC
A-1 -859.9357 1727.871 D-0 -818.2764 1660.553
A2 -860.2671 1726.534 D-1 -831.0874 1680.175
A-3 -859.9361 1725.872 D-2 -830.4933 1676.987
A-4 -857.7317 1721.463 D-3 -830.4933 1676.987
B-1 -794.1188 1608.237 D-4 -830.4934 1676.987
B-2 -858.8303 1729.661 E-0 -816.455 1668.91
B-3 -861.7616 1731.523 E-1 -819.8765 1669.753
B-4 -860.2434 1726.487 E-2 -830.4936 1682.987
B-5 -859.2278 1726.456 E-3 -824.2733 1666.547
B-6 -860.0166 1726.033 E-4 -830.4933 1676.987
C-0 -818.2762 1656.552 E-5 -832.4191 1682.838
C-1 -830.5756 1675.151 E-6 -830.4933 1676.987

2 Bk 5ath FERNEE,  (5KTBR %%, 2019) DUREANTEL, #F5E

FHF+ 2 B 2 I ARBE o MR E Z M EY
AR PER B AL AR A N . S EY = S AL
FUPEAR AT B AL it 7, a0 (BRERE &%, 202D
FIF 24 S PR 2H G 1) 22 38 A8 /S HEARER & 40 B 7 v,
SR K B A SRR 8 ANMEREEST T 4T, (B
KAR 55, 2021) XA 4 AE 05 A0 B 15 MR AT i
FRBBAEAR R 5351 PG-AD #AUf MX1-AD-AD
T AEAY s A AR BRI AT 38 A% /0 T RE 7, n (T
A AR, 2021) HHUKFEIZASE A EHHERAE Sk 18

TR N R N A B AR A, R E
TRRE N B AR RN AN R o F U A 1R B MR I8 A% 1
AT DM oy A i, Al R 6 22 A B S A R Ar
HEAT I S 2% B AR 10 e S 7 VR R R
RIFATHEFC, W (W 55, 20200 FIHGEZELGE
R A B e R RIUE, Hr a8 5 Rk
s, (B 25, 20200 @l
R[] — I A7 P P 53 20 A K R AT 7S AR IS A A
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RIS S0 P I R RO RIE 9 43 BT 22 DAAM I 264
NHNE RS ZER, EHARS ST AT R s
AR AR Z, a0 (ZE9ERF, 2014) X IO
0GR I AT AT VERE I I8 b, SRR
AN [R) ]V PR R B i AR B R AN ], AN [ AL [F] —
T & BB A — e A R, (R38R R+ 2 2
HBCE IR, SARE g B, (G, 2

018) X AS[F] 2 4l 5 11 3% o it ot 42 32+ S 7 tHE AR
P, oF BRESE AT I MERE S B AT I AL o b, R BB
FERET A MX1-AD-ADI #7822 3 R3S 84%
Foo (FREAR, 2009) Ff i S0 oA S AR b
B MR ST 4228 H 22 R 22 43 2 7S AR AT 1 4% 2y
Br, &5 R itk B R n k- B k- B
ZIENEH, HUEREBREANE.

® S5 MTHEE—AAMRENEEERENES RN

157 Model  tHAX Generation U2 U,? U,? W D,
B-1 P, 07325 (0.3921)  0.6846 (0.408) 0 (0.996) 0.1008 (>0.05)  0.0666 (0.05)
F, 0.3085 (0.5786)  0.1945 (0.6592)  0.1499 (0.6986)  0.0791 (>0.05)  0.0674 (>0.05)
P, 0.3029 (0.5821) 02724 (0.6017)  0.0019 (0.9651)  0.1164 (>0.05)  0.0625 (>0.05)
B, 0.016 (0.8993)  0.0916 (0.7622)  0.5195 (0.4711)  0.0689 (>0.05)  0.0229 (>0.05)
B, 0.007 (0.9117)  0.0165 (0.8978)  0.0071 (0.9327)  0.0553 (>0.05)  0.0214 (>0.05)
F, 0.0664 (0.7966) 0.1287 (0.7198) 0.1907 (0.6624) 0.05 (>0.05) 0.0246 (>0.05)
B-2 P, 63365 (0.0118)  7.5187 (0.0061)  1.4857 (0.2229)  0.6648 (<0.05)  0.062 (>0.05)
F, 3.7516 (0.0528)  3.9056 (0.0481)  0.1628 (0.6866)  0.4214 (>0.05)  0.0738 (>0.05)
P, 0.1332(0.7152)  0.0635(0.8011)  0.1646 (0.6849)  0.0734 (>0.05)  0.0696 (>0.05)
B, 0.5224 (0.4698)  0.6433 (0.4225)  0.1672(0.6826)  0.0874 (>0.05)  0.0189 (>0.05)
B, 03375 (0.5613)  0.1962 (0.6578)  0.2285 (0.6326)  0.1092 (>0.05)  0.036 (>0.05)
F, 0.2968 (0.5859)  0.4714 (0.4923)  0.4051 (0.5245)  0.0848 (>0.05)  0.0311 (>0.05)

e U2 U2 U5 PR 58 );n W2( Smirnov &5 );Dn(Kolmogorov K36 ;3% 5 B NS AE,U S U

Dn Ja 455 87y 2 AR

U3 JG 455 s 507 N 3K n W2 F1

*® 6 MTFHEE AN ENERERENES RN

i Model 48 Generation U’ U, Uy W2 D,

B-1 P, 0.0857 (0.7697)  0.0196(0.8888)  0.3302 (0.5656)  0.0684 (>0.05)  0.1667 (>0.05)
F, 20399 (0.2255)  1.1516(0.2832)  0.1612 (0.6881)  0.1933 (>0.05)  0.4273 (>0.05)
P, 1.4689 (0.799) 0.071 (0.791) 0.006 (0.941) 0.055 (>0.05)  0.161 (0.05)
B, 0.4865 (0.4855)  0.3541 (0.5518)  0.1031 (0.7481)  0.151 (>0.05)  0.1227 (0.05)
B, 0.5975 (0.4395)  0.4097 (0.5221)  0.2378 (0.6258)  0.0601 (>0.05)  0.09 (>0.05)
F, 0.0246 (0.8755)  0.1509 (0.6977)  0.896 (0.3438)  0.0709 (>0.05)  0.0896 (>0.05)

C-0 P, 0.0028 (0.958)  0.0407 (0.8402)  0.3629 (0.5469)  0.0636 (>0.05)  0.1916 (>0.05)
F, 0.0152(0.9019)  0.002(0.988)  0.2891 (0.5908)  0.059 (>0.05)  0.1834 (>0.05)
P, 0 (0.9998) 0.005 (0.9437)  0.0791 (0.7785)  0.0817 (>0.05)  0.2918 (>0.05)
B, 0.185(0.6671)  0.227(0.5346)  0.6696 (0.4132)  0.1673 (>0.05)  0.1212 (>0.05)
B, 0.6581 (0.4172)  3.1864 (0.0743)  0.183(0.669)  0.1479 (>0.05)  0.193 (=0.05)
F, 0.1103 (0.7398)  0.1967 (0.6574) 15.9859 (0) 0.7014 (<0.05)  0.287 (<0.05)

H: U12 U22 U323 5] MK 5% );nW2( Smirnov #556);Dn(Kolmogorov £ %), 4 5 BT N Si i & A, U12. U22. U32 545 H FIE7 AR K P nW2
H Dn J5 455 5 Bl 5 AR HE
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T PR R T R R+ 22 3 PR A 2

AHFE LSRR 0N B R AT A BEAS, KN
RARFAE, HEHANHE Piv Pyy Fis Fas By By
AR, RIS 8 A% 4 A 1 ot AL A R A T L oy
Br, SRR T AL H A W IBRAEAAE ], A
2 % FIE R - - BT R, AN F, B
PRS2 B IR LR, ANIE BRI,
ANHAN] By BEARSZ B FREF L T e, LR
N 84.86%~90.99% . ISZIGSRAGAF AT VA M HE 5 AL AR Y
SR R 2 7, A BT a1 T R st
FERIE

1.3 iZAEAEA 6 A B AE 3t

FIF /N 3RS AN A T B-1 BB R A
IATSHOIATAGE, 133 T PR 1) — BRI st
fes¥ (R 7, £8) . BT AE B
[ —Fr A Bt S HU AT R A, S — 3R 0
BNH-0.2189, 55— FFEFI B AR H-0.2957, 26
— EREEM BN hyd, N 1.3508, 55 — TR IRk
[ 0.0839, 5 EFE R B AR N N-0.2184, B
T HEIR I B P A-2.6031, AN T 36 DR v EL /R 2%
NN-0.3653, P> 3258 R4 A ELAE RN -0.331,
PRAN T2 35 KL A e ELAERONA 0.2272, AN 3234 A
SYEH AR 0.7333, By By Fy B HAR AT A 1
BRI ER AL R (hye) 351N 83.9%. 84.86%- 4
9.15%, FEERLE (1-h®) N 16.1%- 15.14%7H1 50.85%,

FE Biv By FESCAIEPENE S BB E 52 O R R 15
FEFZM LUK By AR AT V3 PR 3 282 ol A o) R R st
&R, ZIERERWARR, 7E8 M idE G ik
Hanfh, SZIHREIERN.

X 2H A R R B AR AR AL R — B A0 B A S
SRR, BB — AR BN RN R-0.3425, BE 3
FERUIN RN A-0.3425, 55— EFE R i B RN A 2
46.0474, FH_FIEFM RN 40.1116, F—3F
FE R B B hy/d, S 1.3508, 85— 3 35 [ () S5 12k -
2.6031, PN FEFEDR BIntE EAE RN N-4.7684, PN
FREP 0 1t HAE RN A-1.5712, PRAS DR A4
I HAE RN A-207.5069, AN 323 R B 1 B AR %0
4-290.0822, Bi. By F, 73 B HHACAT IS PR 1) 5 A
BER (hpg) 251N 32.52%. 90.99%. 34.96%, ¥
BRLE (1-h®) N 67.48%. 9.01%H1 65.04%, U] B
o AR S ATV M & B 18 A% 52 0 3 25 (RT3 A 5 T
FLECR, By By tHARZ IR R R mIRR, 7EEFid
EA IR G R, BRI,

3 MREREE

3.1 KB AA

RIGHIRE: ASRIGHTH 3 ANSEAM RIS N B £k
BHIERER R 1927, 7 19-28 Al 19-31, fifi 1
9-27 MZRR. AL FEER: A 1928 NEH. B
P FERITER; 01931 AR, W, KEER.

®7 AE—WEMHES ERERAERS AT

— 2% 1% order parameter i 1118 Estimate

m 1.3833

d, -0.2189

dy 0.0839

h, -0.2957

hy -0.2148

i -0.3653
Jab -0.331
Joa 0.2272

1 0.7333

ftitH{E Estimate
— %2 % 2™ order parameter

B, B, F,
Omg 0.1335  0.1436  0.0248

Gpgz - - -
hy (%) 83.9 84.86  49.15

hp*(%) - - -
h%(%) 83.9 84.86  49.15
1-h*%(%) 16.1 15.14  50.85

Y m AR S5 da: 85— 3 BRI KRR db: 8 — 2 R DR I AR A shas B8 — =3 35 B 0 2 P 2000 PR A 3 25 BRI P < I LA sjab: 7 3 25 A
T < S A jba: 9 = B DR B M I 1 ELAE 179 = B R R M < B M ELAE s omg2: 3 B[R] 22 ;0pg2: 2 JE [R5 22 shmg2: 32 J2E [R] [ 388 1% 56 s hp g2 2

R A8 h 2 R R+ 2 BRI o 1-h2:3RBE 5 22 15 R 07 2 R LA
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T PR R T R R+ 22 3 PR A 2

T8 HA—TAMESER

— 2% 1% order parameter i 1118 Estimate
m 145.5279
da -0.3425
db -0.3425
ha 246.0474
hb 40.1116
i -4.7684
jab -1.5712
iba -207.5069
1 -290.0822

EREEES R
#i1H{E Estimate
%% % 2™ order parameter
B, B, F,
cng 302.4501 6344.545 337.376
Gpgz - - -
hune (%) 32.52 90.99  34.96
hyg’(%) - - -
h*(%) 32.52 90.99 34.96
1-h%(%) 67.48 9.01 65.04

VE A P A8 s da 55— 3 J5 DR 25k R b &5 25 F5E DR 200 A sha 55— =3 35 DR 110 S5 2000 53 AN 3 32 PRI R > 4 B A sjab: 795 = 32 4]
it < 2 A bac ¥ =5 JE DR 2 Mo n 1 A 10 = S DR 2 M < B A somg2: = FE TR U 22 ;0pg2: %2 FE [R5 22 shmg2: 32 JE [R] 38 £ 5 hp g2 : 22

PRI A 3 h2: R PR+ S BRI . 1-h2:BRBE 7 2 7 7 2 0 L

2019 FHE AR A R NSl A, A
— N7 19-27 X 3 19-28, 24 N 19-28 X 7 19-31,
2020 FHHATEIZE . A, BRBIWAHEHER 6 MEAR
AR, 2021 4 3 AR HIAALE 6 MHARBEAEE K
M, SATEME, 178 60 cm, ¥REE 45 cm, HFE
A Py A1 P, ARAE 30 Bk, FiRRAE 50 #%, Fb. B Al B,
HHE 120 PR, FH A R
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