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Abstract; Bacterial wilt is a soil-borne disease that occurs generally in tropical and subtropical regions. Grafting with
disease-resistant rootstocks is an effective way to control bacterial wilt in eggplant vegetables. For the combination of egg-
plant rootstock with excellent resistance to disease and graft applicability, the germplasm of eleven eggplant cultivars col-
lected at home and abroad were evaluated by agricultural biology and the identification of bacterial wilt resistance. The
effects of different anvil germplasm on the growth of grafted seedlings were also studied. The results showed that fruit
types were: oval 5, obovate 2, long oval 4; young fruit color had purple 7, lavender 1, green 1, light green 2; the color
of the old ripe fruit was yellow; the main stems of germplasm J14, J15, J16, J17 were purple, the rest were green; petal
color of J61 was white, the rest were purple or lavender. The graft survival rate of eggplant germplasm and high suscepti-
bility wilt eggplant cultivars reached 80% and the highest was 97%. The disease resistance of rootstock to bacterial wilt
were identified by rooting and root inoculation at seedling stage. There were nine seedstocks with high resistance (HR) ,
the disease index was 3.67—12.33, and six rootstocks germplasm (BCO1, BCO3, BC04, BCO06, J15, J16) were suscep-
tible to disease (R) after grafting, and the disease index was 16.67-21.00. Nvil germplasm can significantly improve the
growth of scions, and the growth rates of the biomass of grafted seedlings BCO1, BCO3, BC04, BC06, J15 and J16 were
significantly higher than those of other germplasms. According to the comprehensive test results, the diversity of agricul-
tural biology characters of anvil germplasm of eggplant cultivars can be divided into different ecological types. The dis-
ease-resistant rootstock grafted with high-susceptible scion was effective, the germplasm (BCO1, BCO3, BC04, BCO6,

J15, J16) were resistant to bacterial wilt, which could be used as a candidate parent for the combination of resistance to

38 &

bacterial wilt rootstock.

Key words: eggplant, rootstock, graft, bacterial wilt, disease resistance

JitiF ( Solanum melongena ) J& Jifi B it J& — -4
FATEY, RS E ], B2 o R O g RO,
WA S @5, RECH BUE B B
B KB, At B S HOh XA A R,
JECASE YN AR DI | b v v Y B S5 AR )z, Hrp
s 7 R R Y 86% (5 AR I AE,
2017) o FAFSR 1A B AR A AL H
gt ) HL, — AR 3 B 209% ~ 309 , 7 E I AT
ik 50% ~ 60% , £ 2 2 i (FEMG 45, 2015 5 B AR
4,2000) . T HE S O AP IGTA (Ralstonia
solanacearum)) 77| 2 1) —Fh T A8 9 3, & A 1) A il
BN 25 ~30 °C, AR 50 Z BB E AR
Wy, 9o D TR AR AR AR, e AR B )2 200 i 1) B
SERL AT, G AT SAH S 20 2L P AR B TR
i, BH 2 VIR 488 2R 5%, e 24 5 B W) Al 25 5K
T2, 5 A SR 28 R 5 77 IX ¥ & A= ( Tsuchiya,
2004 ; Smith, 1896) ,

BN EAG 1k, X7 A A7 ol 2 A7 20T FE 1 24
FIBT iR (223 A, 2008 ; K PHE25F, 2005 ) , R LA
Tl AR R A7 J F2 8 5 2 7 3 7 R B8 R A 80T T
(B Tt 4%, 2000; Lee, 1989; Masudu, 1989;

Masudu & Gomi, 1984) , HT I i A AN BE 42 /=5 R
Tl AR A BT P 34 AT R R A X AR AR i 3a
PIPTPE (B ,2016) o il 1A= 7 s H T IR
ARSE KN ( XA FEE E W, Solanum torvum ) |, FHAG
FURXT Z A 1AL F A U (5K £ 4% ,2012) B
BN T ORI R, R 2 AR R 2
W AE R B, 250 AN T I e, A TR S
ML T T el d v GRININ , 2015) |, i sl it &
B AR L& LI Al 70l AR b ) 5T
Dl TREDHEAF (2015) X 14 4 il il A Fh B i
13 7 HUR RS RE i 8 Hh v P 7 R s 1) BB A A B 7
3, X5 A (2005) $55E T 32 il 5B A K %
TR 5 Al BT | R ISR B A ST 2 Ay, e U B
6 1y o IXEEAIFFE I 1L B T Rl 5T IR 2 BOZ A TR
A AR Y KTl B ARG A (S, integrifolium ) | 1M
A Kl TR B (S, melongena) i F Bl 5T 9 B 52
SEATHRIE . A SCHESE T R N A 11 43 5 AR B b
il VR BT B Al A 2 AR PR T R A BT B
AR B RIS 5 1 X8 7 A e RO PR 1 O LA R
UF BT B J68 4 S AR B Bl AR 5T, Shy sl - 0
il R TS %
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1.1 #

HERAE Y AR R AN 1T 10 it A 8 F
AR R &L AR, 45 BCO1 BCO2,BCO3 3k
JErP T PE  BCO4 R IE H L AR, BCO6 K I H [
BT ,A01 J61 J14 J15 J16 J17 KJE H A, Rf 2
A T b X 3 3k AR B S L0 A R S A 2 — T
T AT R BT ER TV KA AR A B AT o BRI Y =
PRAE AR A R S 4 B Al Ak TSR % 4 C AR
17, BURPER K5 TR
1.2 ik
1.2.1 W AP AL 7R P K 2% 6 258 5 b iR A A
BERRS ARBIER, Bh7 70 55 °CIR/KIZ A2, 1%
TR F AT BB - =1+ 1)/ 72 fLX
HPRTEE, O KE 4~5 FEMW G EMK
M, 445 FAd 15 Bk, BREE 50 ~ 60 cm, 17 1R
65~75 cm , >R FHH B G T8 B B AR A7 K e
G, S 7% [ bR AE YR i A O B B R 6 A Y
Guidelines for the conduct of tests for distinctness, uni-
Sformity and stability Eggplant (TG/117/4) F{ i+
T A A R Y RSO A ) (2R A, 2006 )
ey NN S RN U o SN O N R PN G S
VSRR /=2 2 NS
1.2.2 %88 DL i385 ik Fp T AGA
DA SR A G 1 i R 85 O R RE MR, 27 3
A EMEER ) C B WS B I B, LUK [ AR
B4 BAE O 6 BRI I B, DR R R R
25~28 °C, % 1A iR BE 20 ~ 22 °C, A %R 90% ~
OSBRI A A 5 3 RIFURHR M, 55 7 RE5 o,
915 RGTHER G F I AR E 9 em x
8 cm M HAR T, T 75 A 9 PG 14 48 o B A Ak
A R I | e BR R R TR A TAS B
1.23 FREAREM MARAAREEENKSE 4~
5 FLIAT SR FH B 0T 403 A — R AR 4 Ak N T4 ol
R (W E 5%10° cfu - mL") , FENGEEAH A
Fr 75 ¥k, 3 WWE R Fh )5 ST A TR NS
28 d, Wi FRAMF MR RGN 14 b, IR 30 ¢, 6
58 ET 000 1x; BB 10 h, iR FE 25 °C ;2 A X

H 70% , 355 W E) g8 — K ALAE 3
1.2.4 ARKIEARN . FEFN AL T FT AR S 28
d A3 IBORE D 5 A K AR A, A IR B2 A A BURE 10
PR BCHCE#418 , F RO & #k s, R b = RO
PR O 11T S0 B R VA2 NG /=< s £
RE MWARIAS HFRE (2014) FEH T IE
F4 1 ( Founder 72400 ) F1AR & 43 #7 4% 14 ( Win-
RHIZO 2009¢) I 5E .

AR 38 KR = (42l 28 d I — R A T
) /BN AT {E X 100%
1.2.5 mE Y B AR m R hic g SHENE %
(2005) 77k, B M TR G B 7 d SR C SR A AR )
RIGHFRE SO, T TE R 2, PTEN PR AR
WTE AR UE R O G, T WAEIR ;1 g1 Frnh 38
E2H2~3 AMEE 3N, 4 AL LEEE; 4
PR E R BIET, ITETE R DI= X (R xiZIA
BB / (=R P T AAREL) 100, HLHE AT
Wbt N 1. 402 (DI=0) ; HR . B 41 (0<DI<15) ;R
PO (15<DI<30) ; MR : H 1 (30<DI<45) ;S BH
(45<DI<60) ;HS: /8 ( DI>60)
1.3 Fit o

FIF Microsoft Excel 2003 F1 SPSS 17.0 Bf:3:47
BRI AL BRI AEE >R Duncan’ s multiple-range test
(P=0.05) FIFE RS HTiEA T 2 8 LR 93T

2 R 594

2.1 A F b TR AL A A B R0 Al A 1 1R

R A EE [ ok 355 0000 25 5 11 1 it 3almn 7 il oA
PR b J61 . BCO1 . BCO2 . BCO3 J& #ifi F A4k 3% A5 fh
(S. melongena var. esculentum) , . A% 7 453 % 5t 95 YR
Y@ it ARG B (S, melongena) o B A4 Bk
LR, L 117 (N 103.20 em) |, K2
JIS( R 71.30 cm) ; EEFHLRAMEQHF,J14,
JI5. J16 J17 I FEZE 56, HAp 7 M 220
24, BCO4 MK fix K (N 25.56 em) , BCO3 M5 fi
K (4 23.05 cm) ; AL IR 02 J14(31 d) , 5B
& J61(57 d) ; FFAE S5 R > 1 Bk BCO4 . BCO6 A 1k
FPoh, HAT Y Ry AR 25 B AR I (0 22 50k 22
Hrf BCO4 \BCO6 Fik 55, J61 A, Hax 8
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Table 1  Agricultural biological characteristics of eggplant anvil germplasm
e, i H Leaf ey R
5 G " N Days before 1 R . HRRE BRRA R
Plant ESE S0 . o Single fruit . .
Germplasm . ” e first Flower Fruiting . Young fruit Mature fruit  Shape of
height Stem color K B . . weight .
code g flowering color habit color color fruit
(em) Length  Width (g)
(d)
(em)  (cm)
BCOI  96.27 3 19.75  14.65 46 % R 103.32 % £ B 5]
Green Purple Single fruit Purple Yellow Oval
BCO2  94.53 23 23.95  19.50 43 % R 108.06 £ £ o 2]
Green Purple Single fruit Purple Yellow Oval
BCO3  95.77 E23 25.25  23.05 49 % LES 130.58 % £ (L
Green Purple Single fruit Purple Yellow Obovate
BCO4  99.41 ESS 25.56  18.23 40 W 2~6 H/HEF 202.71 s £ {2151
Green Light 2-6 Fruit/ Light Yellow Obovate
purple  Inflorescence green
BCO6  90.10 23 19.60  13.80 34 WE 3~84Y/IET  180.58 2 £ i1 54
Green Light 3-8 Fruit/ Green Yellow Oval
purple  Inflorescence
A0l 100.20 23 17.69  12.35 41 £ LIRS 213.50 e £ it 54
Green Purple Single fruit Light Yellow Oval
purple
Jo1 98.72 23 18.72  14.53 57 i R 264.70 ek S Ul
Green White Single fruit Light green Yellow Oval
J14 86.70 % 1277 8.79 31 S LIS 168.97 £ £ KR
Purple Purple Single fruit Purple Yellow Long ovoid
J1s 71.30 % 1192 9.67 33 £ LiE S 116.36 E £ NG
Purple Purple Single fruit Purple Yellow Long ovoid
116 67.72 % 1321 8.97 37 E LiE S 578.53 £ # KRR
Purple Purple Single fruit Purple Yellow Long ovoid
J17 103.20 “® 19.81 18.91 37 E-1 IR 820.16 % iy i
Purple Purple Single fruit Purple Yellow Long ovoid

T EAEG 50 d P bk AN K8 SR ARSI RE R RS 2 S0% MELRR I T 1 TT AR R AL

Note: Plant height, leaf length and leaf width were measured after 50 d of cultivation; the initial flowering period is the days after planting

to 50% plants.

FROM S A (£ 1), R %K, BCO3, BCO4 H
FIBRIE, J14 J15 . J16 J17 RGP [l H 4% 35 Sk B
R ; oA & e o 820.16 ¢ (J17), fc /M A
116.36 g (J15) , 5 il SR 52 K/ANA — | LR My d 7
103.32~264.70 g Z [H] ; ) R B0 A 5560 IR
LR AE TR % 0, DU ) AR (B 1 S B e (R 1,
1), PLEZEIREN, HK0 11 4k F 55 Rk F
oIS )AL A R 2R S bR 25 5 I I R AR R S R
(I3 M 48 7 ( BCO3 . BCO4 . BCO6 , AO1) . [5 fifi
(BCO1 .BCO2 . J61) K i (J14 J15 J16 . J17) =
B  BTie a5'  l N 1 E Ere <S
2.2 fi FREE AL A R AR AR E X
PEIRRE AT T 1 [ AR 0 1 B 6 5 il el

BOERTC M 22 7 BRI 5  E A
S i - Al R RE A 0542 TS R I FE 80% LA I, BCO6
WK BT RN 97.00% , 3 5 T HoAlh 2 5 19 155 42
BUE %5 BCO1, BCO3 , J16 1Y I 432 1 1% 2% 43 il Ky
93.33% .92.00% .91.00% , = # L. & % F )61,
J15 F B 32 LT R 50 9 M 85.67% .89.33% ,J14 1y
15 B T AR (M 81.67%) (& 2) , LB T4k
BE ARG AN TS 0 F G B R MR
23MFRKIEMEAMREREMBREESER
BHERN

AN AL T 28 d, Al oAk 3% Bl R AR BT A AR
M RITHE MR KRR N 4.00% ~32.26% , FE5EF h
2.26% ~20.97% , Wi T8 EH 3.67~26.61 (£ 2);
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Fig. 1  Fruit characters of eggplant anvil germplasm

EARIEHE T (9 BB 4.00% ~23.33% , MG FE%  3) o A FHBTAY FAR AT BRI 2 i 91K 0
H1.33%~12.90% , s 16 50k 3.33 ~18.15(F  WHVEZESR B A0L J61 RIPUK (R) b, HAx 9
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I fFE8K$E Rootstock scion grafting i N
e ORI Rt e oo gt £ 3 FHTRILE AR REEY
£100. 0 pe pod N et e qbe
2 arfen i il [ 0 65 g T arh e 3B R R
© .
S 750 Table 3  Resistance of the self-rooted grafts of eggplant
ﬁ? cultivated anvil to Ralstonia solanacearum
] 2 50.0 S ,,
3 gy CO0E RIER e simimm
I8 w . Incidence Death . .
< 250 Self-rooted ) ) Disease Resistance
P graft rate rate index evaluation
& (%) (%) i
“® 00 g BCO1 4.00 1.33 3.33 HR
BCO1 BGCO3 BC06 J61 J15 J17 : : :
BC02 BCO4 A01 J14 J16
TT SR A RS BCO2 4.00 2.67 3.67 HR
Germplasm code used in eggplant cultivars
BCO3 5.33 2.67 4.67 HR
TR KRR R, n=3, RIAFHREFOR BCO4 5.33 2.67 4.67 HR
- . —
E0.05 KFEFRH, TR, BCO6 6.67 2.67 5.67 HR
Note: Error bar represent standard error, n=3, different letters
mean significant differences at 0.05 level. The same below. A0l 23.33 6.77 15.00 R
[E] 2 ﬁﬁ%ﬁﬁ:‘zﬁﬂﬁmﬁﬁ%@ﬁ Jo1 22.58 12.90 18.15 R
TSR 0 S5 L R J14 16.00 9.33 14.33 HR
Fig. 2 Grafting survival rate of anvil germplasm and 15 8.00 4.00 7.00 HR
susceptible varieties of eggplant cultivars
J16 8.00 4.00 7.00 HR
J17 9.33 6.67 8.67 HR
ey . g == 44y At |
£2 TR AR BRI R R W ser sser sesr s

Table 2 Resistance of self-rooted seedlings of eggplant

cultivated anvil to Ralstonia solanacearum

fRd R b geies ik

Self-rooted Death rate  Disease  Resistance

seedling (r;;e) (%) index  evaluation
BCO1 4.00 2.67 3.67 HR
BCO2 5.33 2.67 4.67 HR
BCO3 5.33 2.67 4.67 HR
BCO4 6.67 4.00 6.00 HR
BCO6 6.67 4.00 6.00 HR
A01 23.33 23.33 23.33 R
Jo1 32.26 20.97 26.61 R
J14 12.33 9.33 12.33 HR
J15 8.00 5.33 7.33 HR
J16 6.67 4.00 6.00 HR
J17 8.00 6.67 7.67 HR
Rf(CK) 90.00 90.00 90.00 HS

Ty Fp R (HR) .
2.4 FhFRIETAL AR GEBRERR SRR
PR AR 5755 B i1l RE B8 4%, $2 A

TAL T 28 d, HH PR &K 18.67% ~66.70% , i
FEH K 10.67% ~ 40.98% , % 15 15 3L M 16.67 ~
49.59 (% 4), H v BCO1,BCO3, BCO4. BCOG6 .,
JI5 J16 Ml v R BB (R) , A01 [ BCO2  J14 |
JI7 G E R HL(MR) . 5 AR E AR K
PEwli (€ 2,38 3) M LG, 0 T AR 35 il FH o I 0k 2
TR TR S5 1 R0 R R BE R e I T8 EOS T
ot RO 422 A Ao Al A B R S 0 T B
R,

2.5 T FHEMMAMRERERFEENEKE
2.5.1 R As R A5 3 M AR & L Fe L IR 40 E 49
Fof KA TG 5 5 T A i T o 4 A
HTE 28 d, AN [F] il A B8 422 1 0 K 8 R0 b I Sl opE 1)
B R Iy T R AT R O A A R I
B, BCO1,BCO2 Y5 42 1 14 bk w5 3 K 2 43 0
54.95% . 54.74% , © 3 & T HAb & 3, 114
BC03 ,BCO4 J15 FAIG 42 1 bk o 1 1 38 7E 33.87% ~
41.84% 2 18], HoAh 2 5 19 bk 5 38 KR AL T 35%
(K5.A), BCO1,BCO2 .BCO3 M#EH 0y I Witk
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Table 4 Resistance of grafted seedling of eggplant

cultivated anvil and susceptible scion

to Ralstonia solanacearum

HE

L7 3=

Growth rate of stem diamter (%) Growth rate of plant height (%)

L RRAR KRR

©
=
o
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K 3
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b bed

ef M ef
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BCO1  BCO3  BC06  Jé61 J15 J17
BCO2

BCO4 AO1  J14  J16  Rf
AT RAE MR AR S

Germplasm code used in eggplant cultivars

AN TR R A S8 12 B B A 75 A T e

GER)  Trtinee (PSR AR LA
Grafting combination  rate DU Fte - Distase - Hestance
('scion / root stock ) (%)

Rf/BCO1 22.67 16.00 21.00 R
Rf/BC0O2 46.67 21.33 40.33 MR
R{/BCO3 21.33 14.67 19.67 R
Rf/BCO4 20.00 10.67 17.67 R
R{/BC0O6 21.33 12.00 19.00 R
R{/A01 66.70 16.70 37.50 MR
Rt/J61 55.74 40.98 49.59 S
Ri/J14 45.33 30.67 41.67 MR
RE/J15 22.67 12.00 20.00 R
Rt/J16 18.67 10.67 16.67 R
RE/J17 44.00 26.67 39.67 MR
Rf/ Rf( CK) 86.67 86.67 86.67 HS

KAy h 32.82% 34.73% .38.56% , &
THAGR S WG A (B 5.B) . UL Rk S5
fili H1# B BCO1 . BCO2 . BCO3 . BCO4 .J14 J15 @ 3%
S de 2 1 ke v RN L IRl A A

2.5.2 R B AR SFIE AR A R M b 3R e W F SR 8 T
FoRoh EFE AN 28 d, BCO1 BRI MM |
T ff K R R (41.42% ) |, 3 T G
Tolr J3 05 32 1 A 14 K %< 0 BCO2 \BCO3 . BCO4 15 $% 1
(%) b, 0 ff K A 32.79% ~36.31% Z 1], G
B EMEZE S W B BCO2  BCO3 (15 52 1 Hb | 36T
FEIRK A ST 60.00% , 10 3% & T HALAS H R0 A
I L J61 B4 b b T E K R D
(30.52% ) , b 25 Ik T~ A Ak A 5, JH 43 il FH A
JR TG P B KR AE 40.43% ~ 52.54% 2 1], TG i 3%
PR (4. A), J15 BCO3 W& 43 1 A b R 355 ff
K R R 30.03% . 28.98% , BCO2 , BCO4
AO01 ,BCO1 ,BCO6 ,J17 W5FE 1 1 b 3 fef B 4% 4<%

R e AL PR REL I R
Fig. 3 Growth rates of plant height and hypocotyl diameter
of grafted seedlings of different rootstocks after

inoculation of Ralstonia solanacearum

TE 23.38% ~26.34% Z [i], b & & T H AR 3 N Fb
Jit, BCO1 Hb T ¥ i + 5 4 KR i K (47.72%) ,
BCO3 . BCO6 ,A01 J15 W42 1 iy 3 T F 8 KoK
£ 45.92% ~42.47% 2 [8], B3 & T HA 6 AFh Kk
(Kl 4.B), DA S5 FRUi W il AR BT 05 12 1 76 5
TR IR 2% 14 T, 34 RT AR O A 2 i b S R bR
HE A, Horf BCO2 .BCO3 \J15 RIMAAT .

2.5.3 R A R348 42 Mk B AR K fo ik 2 R @ AR
#%m  FEFPE R E 28 d,BCO1 J14 I 4510 B
KRR 51k 43.52% . 37.16% , &k 3 5 T HoAlh
Pl % 32 ¥, J61 . BCO6 15 12 1 A AR 386 K R 45
INLAR R 18.48% (18.92% , FL Ay b o B 432 ¥ 1) 385
KRAE 24.24% ~32.52% 2 18] (] 5. A) . BCO3 &%
FEV AR 22 2R 17 ARG KR | K (18.12%) , BCOL |
BCO4 J14  J16 f& ¥ 1 09 3 K &4 15.02% ~
17.06% 2 0], 5 BCO3 K411 2 7 A .3, A01 |



1022

L

l&=E Fresh weight [[F=E Dry weight

L 80018 4
£5
**ngﬁ b
K& 28600 b b
:E_I‘]Iq_z‘_c al - c ¢ be
B o= Saolf| s ¢
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0.0
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Aoc 5450 c b
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60.0
BCO1 BCO3 BC06 J61 J15 J17
BCO2 BCO4 AO01 J14 J16 Rf

T F AR AR S

Germplasm code used in eggplant cultivars

4 TRVt A B4 7 e 7 il o i

AT F ) T R
Fig. 4 Growth rates of fresh weight and dry weight of
above ground and underground parts of grafted seedlings
of different rootstocks after inoculation

of Ralstonia solanacearum

J61 BCO2 BCO6 AYHR 7 KT ARG H4AE 12.25% ~
13.44% 2 [8), i Z A% F A 0 (&1 5.B) .
VLHIGG AR B BCO1 . BCO3 \BCO4 J14 J16 W1

3 WihkE4E#

WFFEAE B ol 0 BT 50D A 0 2 R AR, K T

A R M AR R 5 BEC 1) A% 52 21 5 A28 358
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