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Studies on the Identification Technology and Inheritance of Disease
Resistance to Fusarium Wilt in Bitter Gourd
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Abstract: The identification technology of resistance to Fusarium wilt in Momordica charantia was
investigated with inbred lines presenting different degree of field resistance. Then a total of 43 Momordica
charantia varieties (or inbred lines) from home and abroad were evaluated for resistance to Fusarium wilt.
Furthermore, a highly susceptible inbred line ‘472113 and a highly resistant inbred line ‘0417’ were used
to study the inheritance of resistance to Fusarium wilt in Momordica charantia. The results indicated that
direct hydroponic inoculation with concentration of 4 x 10° spores per milliliter was most suitable for
resistance identification. And the existence of resistant resource is prevalent among the Momordica
charantia germplasm resources. The broad-sense heritability of Momordica charantia resistance to
Fusarium wilt is 90.78%. The resistance is controlled by single dominant nuclear gene without affecting
by cytoplasm.
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X (Momordica charantia L.) §iZ9 (Fusarium oxysporum f. sp. momordicae Sun & Huang)
(Sun & Huang, 1983) J& % JINAL ™ o B (¥ fge ™ B 7 2 —, A0 rh [ 4% IR X 8047 ke A, 0
eI AE R A v IR AR AR AN, DAROIR B, v SR 28 2B B G T BOR™ B, 45y
JRAEF=HE R T B IR, TR 2 A P I R R 3R

JREMGZIR AT R TR =57 . 324 ik, CATIGE TR 2 AT 8 Al ey, Rl
VUK 2590 LA T (Fusarium oxysporum Schl. F. sp. niveum)  ¥iJAA 290 LALAY (Fusasrium
oxysporum Schl. F. sp. cucumerinum) « §t A ZE 0 LAY (Fusarium oxysporum Schl. F. sp. melonis)
PR 2 B AR (Fusarium oxysporum Schl. F. sp. lagenariae) 4 )NFGZ9 LAY (Fusarium
oxysporum Schl. F. sp. benincasae) ~ 22JNKiZi LAY (Fusarium oxysporum Schl. F. sp. luffae)
AL 22995 T AL (Fusarium oxysporum Schl. F. sp. momordicae) R RELAR (Fusarium oxysporum
Schl. F. sp. cucurbitacearum) CFfidH, 1995) o RE B (1996) i, ¥)NALZH LI AA
10 2R BIRAEERREIR TRgHY, AT 20 AL AN 12 R BRERRE IR TRy, VU 2 A S
B A E0 AR 8 A OISR MR [R) Ty o e SR 2803 A2 1 SR BiAt o T A AR e T 5 S 1)
TAE, ST E RSN, MBS CRRENESRIT, 1998) .

A NG 0 B 5 78 J7 1k MBI RO, 7ER N G 4%, 1985 B ifan 4%, 1999)
FIPEJI CR22Z: 4, 2003) AR EARIERR 2, (HOR 7 TIORG 28 Dotk 52 5 P e A 0 /D B e .
SR SR 5L AL (2007) BTN, EAREMEROE ] T I R i e . P75 7745 (2010)
RHRRARFE AR T AR HET P 11 Ay IO R HEAT HUR 2005 568 0 IO 4 R W], 4 K 2 30
JRARFPST R 2SRRI PRSP BT, B AE2E5E (2011) K TNAH 1 DIBRER 43 Z0UHR i K AR B Ak
R DU 1148 23 AN TR BRI EAT TR Z R PUPEVEY, SRR, IR R Eh SR RIA R
15 A4 i 65.22%. BEIEFIAE NN (1999) BEAT T IR 2005 B 15 I IR a2 125 15 905 T LB i
EHEE UL, A H RS R L (U, EARE R PR b R, SRR MR E
I, A7 AE PR T AN R T R I AR e S5 ), DRI A A 0 BT R S 7 B A R 5 IRt
R S ER R

IRFAEZIPINER AR BN B 2%, BRI AL ke e iy TR 2200 B0 R DR 2o
HMIBEMEZ BEDR ) CTRAFRIGRIITT, 2004) « ZJEDRH] CORERAE I, 1999) HHRE. &
SRR R 2 BV AL W SR B %, A B ML ] (Netzer et al., 1977) « #B2r BPERE A2 )
R JEATET Y20, 19960 Al 4 X6 BRI P I 2 A ML s (fRLARRITE, 1995) AFfIE.
F T TN A 2290 A BUIE AL T IE 2 A i B WARIE o« AT Hh 78 BB TIGURG 220 25 52 J7 VR I JE Al
e 43 3 TOM TR T PUIR I I, I CABUR RS SEA A ), R T Al 22995 DU Ik et A% A
WEFE,  H AR S T SR 2809 1 30048 0 RO T2, 020 WG A v TR 5 il 28 005 0058 B A
PASZHCIERE DR A A R, A T e oy TRHT R 28 B Rl e it 2%

QY ZE SRS DARF

1.1 iRt

FHT LU 2800 TR O VR A R 04177, 4721137, ‘UX203° Ml “HmEm’, T
20072010 SEF R, FEAE R A R 2E BRI I b, 39 048 6 ~ AR HAT SRR M AR R o HoH <0417
ek BT B 2R AE I, “4721137 Oh) T ARAARGEIR T I, “UX2037 AT P N A2 i
SR AT — @ PrbE AR b o e ISR 0 Rk <0417 Pk, <UX203” A
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PURTE N BB PTE, 4721137 Ptz .
FHA5 RS 290 HLIR i £ 1 43 AN s Fhak 3 A8 Rk H E WA (R 2).,
AR b AT S PUR HAS RN 04177, Bl EHARERA ‘4721137,
1.2 BrA
o BT SEH 55 CHi KGR 30 min, ZRRLEFE 10 hy 27 48 ~ 72 h J5 6 T KR AR R 1
FEGNTH KR 3 ~ 4 BT Ey, 0 H TN TR e . A H T LR BN R B R 7751 4 403846
MR 3 IRER, BER 15K, L 45 Pk, HTPuEimiEm 43 il h Bk 3 IRER, &
R 10 Mk, £ 30 B

13 EHMHEFRERTRFROF&E

o A ZE 0 B ) 2R AR AR D) IR BT P 3 B 6 A it o A A PR ke PR A 22 5 1T 22
AT PDA WAARE TR, T 25 ~ 26 CHAFTREERIFR 7~ 10 do BB IR XUZ 20 A0 1 98 25 it
P22, JEWREL 3 500 ~4 000 r - min B0 20 min, Bk BB BUIC K UG HEGTIE B 3 TIOR 2603 14 11
o FHMLER VT B0V S0 A0 1~ R B2, o J ) 4 T 0 1 e RO B ] T e 3 5
14 wEEM

Froi B 3 ~ 4 P ELE I, HEFRMAN/NOIZH, @K IEE G, RN RS Rd%
i (root-soaking transplant inoculation, RST)« {2 AR 7K 15 HeF7%: (root-soaking hydroponic inoculation,
RSH) FlH /KR 8807k (direct hydroponic inoculation, DH) BEATHAT . RAREE BALFIE 2 K5 K
4 B S T A TTORG 250 B 1 (1) B PR 30 min, BB /KEARAEXS B, SRS A% 308 J7
P AR BT BRI R T B AR T A v TR 2003 B A8 1 PR i 30 min, AR
B 5 BRGNS LB IR (100 mL - D HhIige, Bos KRR . HB KRR AR
ZIRHA T BIFOR, A S FRAD M BB BON & B B A IR B A A 22 98 (100 mL - S
TSR, WA S IR IR I BN TR 20 A AL Pl 1% 10°- mL™' 4 x 10°- mL!
1.6 x 10" - mL"o RS (28+1) C. RH 90%. JEf 12h-d" (4000 [x) A T3R5 HLE
Ity KRR B ML B R KRS AR B R AN A IR R s e A, A DR 8 IR0 A AN
Fas, K H AR R ML S FR MK R RE 13K 5 o THeRh 48 h JE A 5ER% 1 d LG vAl
B
1.5 BEHAILEMRESIHED RRE

IR YIRS (1989) M5k, BHMBNG 0 5 9%, aRhbumtEsh 5 9. Witk 0 % ToiE
e T8 1~2 FrmW AR, 9. FH RIS, SERRERN; % T, T
MREE, AR E; IV SREERE, 48R0, 0~ 1 ZPUmmrk, 11 ~ IV B
FERR o A3 1 15550 (DD EAT SR HURITE 232, TS HEE0 0 ~ 15 it (HRD, 15 ~ 30 A Hithi (R,
30 ~ 50 A4t (MRD, 50 ~70 KB (S), 70 ~ 100 A (HS). WitEies == Oiitksk x %
PARRAED | CRREL < FaAER) < 100,

1.6 IMHEEREIRE

T 2010 A1 2011 FEFEMKZE, ERME AN R FEFGRKIEM, LI ‘4721137 HREA. 04177 AR
AHATHATIRTT FiAQs BL Py 3T N DR B B AC3Rk A Faos LA Fy W BEAR. ‘4721137 F1 04177 A4
RATAT AT 4> B3RS (‘4721137 % “0417°) x ‘4721137 (BCy;) Fl (‘4721137 x “0417°) x ‘0417’
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(BCi2); Lh ‘4721137 ABEAR. Fi N XABATAACIRAT ‘4721137 % (‘4721137 x ‘04177) (BCy3).
‘04177 M1 ‘4721137 % 75 ¥k, FFEE 25 ¥k F, b 90 ¥k, #FHEE 30 ¥k F, o 200 ¥k, fEEHE
66 ~ 67 ¥k: A2 BCy b 97 ¥k, #FHE S 32 ~ 33 Kk BCi» M 138 ¥k, FFHEH 46 ¥k BCi3 4 69
PR, RRES 23 Bk B 3 IREK.

2 R

21 AREHEMEREMIRER LR

3 PR T IRBIAERE IR 3 ~ 4 d TFAR A, FLRRARAS BB VE RS MOK B Bl AE R
10 ~ 11 d BB, BRM G 14 d BRI OUEATRGE ;s M0 LK EHE AR R M 5 7 d M
BRI RS, R G 12 d BRI OUEATRGE o FERIR AW REE I, RHRELIR A0 i DL 1A T
SIS R (R 1) RYL, 4 405 TR 1 T B BRI ST it T e, 1A [R]— BRI 5 4
PER, RAD 3 Mo i i g bR T ‘UX203” FHA 250k, Ha 3 M REA—3. VIPIAh
3 AR IVE T RS 2 ST 2 I 45 R M 1o i TR R K R AR MR R K G 5l
TERATAE LRI TAE, A, A2 il DA AR B A BT T IR AR B ik i s 5 T
o AL 2R % 9N AR5

K 4 e TR RHIR N TR P 285 5 45 R A8 5 TG A i ) F 8] S B SO R BT 204, A DA
Flftd 7ok 8 A 4 > 10° - mL I, 5 ) SR OHERS WA o TR 3R A IR EE D 1 % 100 - mL™ I,
7 W IR B AL R (04177 Bl R G e 858 A AN K, VIR B ] Be IS
SR TR 1.6 x 107 - mL™ I, 78 HRRILAA — @ HitE MR AR Hopia R B
JE Iy T, D0 e P A S v o BRI, DA A TR 298 B e 7 9RJBEBL 4 < 10° - mL™!
BONEH

Rl FEHEMSEFRMRE T RRIEEH

Table 1 Effect of different inoculate methods and concentration on disease-index (DI)

e/ AR # M Root-soaking AR KK ML Root-soaking H K2R Direct
ol (T -mLh transplant inoculation hydroponic inoculation hydroponic inoculation
i i e TUIR Ik e 1N R e Pk
Materisl - Concentraion  gigysyy I e S ity O
Disease Disease Disease
DI . DI . DI .
resistance resistance resistance
0417 1x10° 0 HR 0 HR 0 HR
4x10° 3.89 HR 4.44 HR 3.33 HR
1.6 x 107 16.67 R 18.89 R 20.56 R
472113 1x10° 64.44 S 66.67 S 71.11 HS
4x10° 89.44 HS 90.0 HS 91.11 HS
1.6 x 107 97.22 HS 97.78 HS 98.89 HS
Ux203 1x10° 4.44 HR 11.11 HR 13.33 HR
4x10° 8.89 HR 15.56 R 17.78 R
1.6 x 107 20.56 R 22.22 R 35.56 MR
EARLRLIN 1x10° 15.56 R 17.78 R 20.00 R
Kangbing 4x10° 3333 MR 35.56 MR 38.89 MR
Bitter Gourd 1.6 x 107 50.00 S 54.44 S 55.56 S

2.2 EHINIETHIE
K BB RE, DI IR 4 x 10° - mL " #2:50)5 12 d SR 43 Rk T 450
PILER (£ 2) KB, EPiMEE Sy, B 0417, “LSkPET - 67, ‘AR 9257 RFHR IR
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AR AR, 11.6%: PURARL 12 4y, W LS R CTRSRVGE - 27 SR b G AN
B R, 5 27.9%; HHHR R 22 43, W1 9808227 I ‘4LKF KT 4, 5 51.2%; AL 3
By, BECHEMERTI . ‘DY9S1 F RREBIRKTN, & 7.0%; sk 14, B ©4721137, 5 2.3%.
W B E v SR 0T 2 U R 2 L A e 53— 7T, AN 43 4y JRR B Y Pk, SRR T
] A 47 P M A o R R (1) 0 PR A i, T A Db TN 28995 B 5 e B e b 81 P M A o s o
Rt T 5%

F2 HMHBOREEERR

Table 2 Evaluation for resistance to Fusarium wilt of 43 varieties (or inbred lines)

P EL WS FHRF N T 17 5 5 PSS
No. Material Origin Main characteristics DI Classification
1 0417 JriL R PN, FEYTHEIE 3.33 HR
Sri Lanka Acute wart, short spindle
2 LRVGIE - 6 Lok py NI )7 11.67 HR
Malaysia-6 Malaysia Acute wart, short spindle
3 AR 925 eE| R, o, TR 12.50 HR
Qijun 925 Thailand Oblong, short bar
4 PR HHIRE K Langya P ) R, YiHETE 14.46 HR
Bangzhuang Bitter Gourd Yunnan Acute wart, spindle
5 JINCES 2SR I I G, FYTHEIE 14.61 HR
Guangxi Wild Bitter Gourd Guangxi Acute wart, short spindle
6 L= EH ke, To. EETE 17.34 R
Tunchang Bitter Gourd Hainan Oblong, short bar
7 UX203 il Rk, TR, KHEE 17.78 R
Foshan Oblong, long bar
8 978067 TN Rk, ToR, KB 20.00 R
Guangzhou Oblong, long bar
9 978061 7N e, o, KEEE 20.00 R
Guangzhou Oblong, long bar
10 M85 ik Rk, o, KHEE 20.45 R
Jinchuan 8 Shantou Oblong, long bar
11 B SE SUYIN FT Rk, ToR, KB 20.69 R
Cuilii Youlii Bitter Gourd Nanning Oblong, long bar
12 2RI EH R, oM. EETE 20.83 R
Hainan Bitter Gourd Hainan Oblong, short bar
13 Rig+ ik Rk, ToR, KHEE 20.83 R
Nongboshi Shantou Oblong, long bar
14 LR PGIE - 3 LR PH Rk, ToR, KB 23.49 R
Malaysia-3 Malaysia Oblong, long bar
15 FEI K bz WA, 1A%, #it#JY Fine-ridgeand — 25.0 R
Yacheng Bitter Gourd Hainan rounded wart, short bar
16 DY Bk#F 1120 I kean, 9%, KHEJY Fine-ridgeand  28.13 R
DY Yaoxiang 1120 Guangzhou rounded wart, long triangular
17 LhRPGIE - 2 LR PH A Rk, ToR, RREE 29.85 R
Malaysia-2 Malaysia Oblong, short bar
18 980822 JoM A, KIS, (B4 Fine-ridge and  34.17 MR
Guangzhou rounded wart, triangular
19 7R 426 HR ENE| kean, 9%, KHEJE Fineridgeand — 35.12 MR
Qijun 426 Baigua Thailand rounded wart, long bar
20 EZRITIN ik Rk, ToR, KB 35.83 MR
Heizi Yougua Shantou Oblong, long bar
21 9814 7N e, To. TR 37.13 MR
Guangzhou Oblong, short bar
22 zY TN Rk, o, KB 37.92 MR
Guangzhou Oblong, long bar
23 AR [ Rk, ToR, RREE 38.89 MR
Kangbing Bitter Gourd Thailand Oblong, short bar
24 978063 J7IN R, o, KEE 39.17 MR
Guangzhou Oblong, longt bar
25 #R 42612 R kean, 9%, KHEJE Fine-ridgeand  39.19 MR

Qijun 42612 Thailand rounded wart, longt bar
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Bk 2
ETRS wE sk s ESS Tt T PUIESF 2
No. Material Origin Main characteristics DI Classification
26 RPiEK - 1 il MM, Jor, Rk 39.55 MR
Dali Bitter Gourd-1 Foshan Oblong, short bar
27 RRIF13 5 T e, o, KEE 40.0 MR
Tiantianhao 13 Nanning Oblong, long bar
28 ZYUX il Hike, Jo, KR 43.03 MR
Guangzhou Oblong, long bar
29 Bk 155 R L JUNI2 MK, Jo, KR 43.33 MR
Bincheng 1 Bitter Gourd Malaysia Oblong, long bar
30 EREEIN i fike, TR, RkEE 45.00 MR
Nanbhai Bitter Gourd Foshan Oblong, short bar
31 Bt zy il Hike, Jo, KR 45.83 MR
Xinyou ZY Guangzhou Oblong, long bar
32 AR 426212 R 4N, 1%, KHEJE Fine-ridge and  47.22 MR
Qijun 426212 Thailand rounded wart, longt bar
33 LSTIALTIN JTM A, 5%, KAEIE Fine-ridge and — 47.65 MR
Changban Bitter Gourd Guangzhou rounded wart, longt bar
34 44 Py B, 218, KA JE Fine-ridge and ~ 47.92 MR
Sichuan obtuse wart, longt bar
35 62111 1] B4, KIS, {814 Fine-ridge and ~ 48.68 MR
Jiangmen rounded wart, triangular
36 68121 M A, KIS, (FI4EE Fine-ridge and ~ 48.74 MR
Huizhou rounded wart, triangular
37 MS Mk FE il B4, K, B4 Fine-ridge and ~ 49.15 MR
MS Heiyaoxiang Guangzhou rounded wart, triangular
38 MNP L1 B4, KIS, {814E ¥ Fine-ridge and  49.65 MR
Jiangmen Dading Jiangmen rounded wart, triangular
39 AR SN JoM A, KIS, (B4 Fine-ridge and ~ 48.97 MR
Hongzi Dading Guangzhou rounded wart, triangular
40 EYIPNI A B4, KRR, (BIHE Ffine-ridgeand  50.33 S
Huizhou Dading Huizhou rounded wart, triangular
41 DY951 JT B4, KIS, {84 Fine-ridge and  58.63 S
Guangzhou rounded wart, triangular
42 REZEHA I K, BT 63.33 S
Cuibao Zhenzhu Dading Guangzhou Rounded wart, triangular
43 472113 Il B4, KR, BI4EJE Fine-ridge and  91.67 HS
Guangzhou rounded wart, triangular

2.3 EMEEmIEEE

MR SRR IR F LR MR (B D kG, AR 04177 BEfAP o~T4
PIPURER fT 96%, DI=3.33, J& TPt AR 4721137 AT I ~ IV BRI 5 93.33%,
DI=91.67, Am&RA. T2k, 2 ANSRATE R BN 280 I U A7 A0 S AR e 2 7 5
D]t T AAdE— 20 i 5 45 23 BT

SR A S PO SEAR ARG Fy R T (DI=9.44, J&T 0~ 2P AT 88.89%),
PURTERIA e Wk o] W, TRk E o NP2 2R — AR, HBLEE— AN mdial s 1A,
WA T REIRAT ST TIORG ZE i I 22— A

Xt Fy BEARHEATHURAR . BORRIOZETHRME 2 KB mgs ) (B 1, % 3) R0, o A HRRRE
FKE, B AT BOR R . JBIRPRI 73 B LU A5 3 - 1 I B /R 2 BRRAE, AR5 B Sal At DRI o
(5 2 L, BR BT o Jgs B2 i — W S PR A o 7 BTG 200 1)) X asifk )1 90.78%, il F,
RGBT 90.78% 2 th Tt fh 2= e g D i, A IR B 22 55 5 i .

SHASEEAREATHURAR . BORPRIZETAIE 2 s mgs B (81, % 3) KW, ER414 BC,
FIBC IMHEART, DUk, BORARI S LB S 11 I & T, ANEEg L. AR
Y145 BCoo AR, BURHE. BRI B LUBIRF & 120, [RIFEBEBH U PRS2 s — M B R
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Fig. 1 Frequence distribution of disease for bitter gourd parents and their offsprings
3 TFREGRFENBRAKNHSBAE
Table 3 Segregation of resistance in the offspring populations
FARBEI IR R A LA .
Offspring populations Number of resistant Number of susceptible Expected ratio X P
Pring popu individual individual P
F, 152 48 3:1 0.11 0.74
BCi3 32 37 1:1 0.36 0.55
BCi, 128 10 1:0 0.07 0.79
BCy, 49 48 1:1 0.01 0.92

¥ 4005 =3.84, yo01=6.63.

3 e

H R RS 2090 v I HT P 25 IR R R IR Bk . AR IS A VR P 1 BT A
FAFN . AT EEEATT DL TR Pt 2252 . (A2, AR gl SRR,
BRI B2 AN B KRG B i ) RS 1 IR 250 v e 2, it AN A I T 4
WA LR RALRE, BRSO RIAE, SO 2Bl S & T O v R P S 5 (R

K BB BB R E B AR 43 435 OB S BT IR EEA TRl 2 DU 25 € I S AR W, 7
o IR DR P O A A, JU U [ A A B AR PR SRS R Ly PR, X 3 IO
JEDURZIE BRIt T 5%

A R A Z LI AL T 7, e 0 WARIE . ARG RR], TR ZR it =2 i —
BRI, L XA 1 90.78%. DRIt i RAEAT PR 20— ARk T, R Sk
AN EPIE R NIEA, W AT T BESRAT R ORI AR R T O
MECEA AR ML T, AT ARSI AT HOw R I LU

LH
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