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Evaluation of Fusarium wilt resistance in seven banana varieties and
comparison of three evaluation methods

DU Hao'*, LI Zongkai** , ZHI Jiazeng', ZHOU Jinsong', ZHANG Jianchun', CHEN Weiqing', YUE Jianwei' "
" Tropical Agriculture Research Institute of Honghe, Hekou, Yunnan 661300, China;

* National Modern Agricultural Industrial Park Management Committee, Kaiyuan, Yunnan 661600, China

Abstract: [ Aim] To accurately evaluate the resistance of banana varieties to Fusarium oxysporum f. sp. cubense tropical race 4 ( Foc
TR4). [ Method] Foc TR4 was inoculated into different resistant banana varieties using the dip-root method and two kinds of root
filling methods. The severity of banana disease after inoculation was analyzed to compare the screening evaluation method. The resist-
ance levels of the seven banana varieties at the seedling and field stages were dassessed. [ Result] It is more efficient and feasible to
evaluate the resistance of banana seedling using the suspension perfusion method with PDB medium containing a Foc TR4 spore con-
centration of 2x10° spores + mL™". Based on the results of resistance evaluation at the seedling and field stages, the resistance of
seven banana varieties from high to low was as follows: Nantianhuang>Hongyan 3>Hongyan 5>Hongyan 2>Dianjiao 1>Baxijiao>
Hongyan 1. [ Conclusion] Under the control condition of Nantianhuang as high resistant variety and Baxijiao as high sensitive variety.
The resistance evaluation of Hongyan 3 and Hongyan 5 was medium to strong, Hongyan 2 reached the level of medium resistance,
Dianjiao 1 is a susceptible variety, Hongyan 1 were highly susceptible.
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Table 1 Grades of Fusarium wilt disease at the seedling stage
i e LSRN BREEAEIR
Disease grade Symptoms of leaves Symptoms of corms
1 %A A5k @5 Leaves have not changed, healthy ERZERAE A Corm did not change color
2 TEB H 3 EE AL The lower leaves were slightly yellowing BRZEARAS (0, (HAR 5 FRZE S 40725 {6 The corm did not
change color, but the junction of root and corm changed color
3 REBI R R R A # AL, B T bR 5 L Most of the lower  0~20%3RZEAE {4 0-20% corm discoloration
leaves were yellowing, and the upper leaves began to yellowing
4 KA sl 0 F#L Most or all of the leaves were yellowing — 21% ~50%F3kZE25 €8, 21% —50% corm discoloration
5 Hi FFRHET Dead blowground part 50% L) | IRZEAR 4 More than 50% of corms discolored
6 TPERZEAE A All corms are discolored
7 iR EHBFETS Dead underground part
®2 BEHPRETENIRE
Table 2 Integrated evaluation standards for Fusarium wilt at seedling stage
o) I3 E TR EJE Severity grade (SG) BrbEAk o

Resistance grade B Leaves BR2E Corms Resistance level

1 SG<1.0 SG<1.0 %54 High resistance (HR)

2 1.0<SG<2.0 1.0<SG<3.0 Fit Middle resistance ( MR)

3 2.0<5G<3.0 3.0<SG<5.0 JEJ% Susceptible (S)

4

3.0=5G<4.0

5.0=5G<7.0 /2% Highly susceptible (HS)
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Table 3 Effect of inoculation method and concentration on banana seedling resistance evaluation
L PDBECRIER TR KT TN PDB i T R L
P LR R LA Perfusion method of spore Perfusion of sterile water Inoculation method of spore suspen-
Banana Spore ) suspension in PDB medium spore suspension sion soaking root in PDB medium
. concentration
variery T T ey BOHEAT P BLHE AT =T Bt
Severity Resistance level Severity Resistance level Severity Resistance level
CLPg7E 2x10* 2.57£0.17 MR 2.32+0.20 MR 3.47+0.32 S
Baxijiao 2x10° 5.72+0.39 HS 5.15+0.31 HS 6.90+0.06 HS
2x10° 6.80+0.09 HS 7.08+0.29 HS 6.85+ 0.11 HS
aff2 5 2x10* 0.92+0.06 HR 0.83x0.06 HR 1.17£0.12 MR
Hongyan 2 2x10° 1.87+0.10 MR 2.05+0.25 MR 2.83+0.20 MR
2x10° 3.17+0.24 S 3.20£0.15 S 4.50+0.43 S
R 2x10* 0.30+0.04 HR 0.23+0.04 HR 0.48+0.03 HR
Nantian- 2x10° 0.48+0.07 HR 0.58+0.06 HR 1.15+0.09 MR
huang 2x10° 0.77+0.04 HR 0.73+0.03 HR 1.57+0.13 MR

HR: S0 R B0 s MR L5 S J8  HS < = Ek

HR: High resistance; MR: Middle resistance; R: Resistance; S: Susceptible; HS:

Highly susceptible.

F4 TN BEREBHRETN

Table 4 Evaluation results of disease resistance of seven banana varieties at the seedling stage

T 5 ol ERZEAEAR Symptoms of bulbous R ER Symptoms of leaves P 255 Evaluation
Banana PR Uk PR U BEH Btk
variety Severity Resistance grade Severity Resistance grade Resistance grade Resistance level
L P§E Baxijiao 6.13+0.65a 4 3.07+0.32a 4 4 HS
B K # Nantianhuang 0.45+0.06e 1 0.40+0.05¢ 1 1 HR
a1 = Hongyan 1 6.90+0.63a 4 3.63+0.24a 4 4 HS
ZI7F 2 %5 Hongyan 2 1.98+0.23¢ 2 0.95+0.20bc 1 2 MR
218 3 % Hongyan 3 0.85+0.06de 1 0.43+0.04c¢ 1 1 HR
Z17 5 %5 Hongyan 5 0.98+0.11d 1 1.03+0.09bc 2 2 MR
JE#E 15 Dianjiao 1 2.95+0.29b 2 1.87+0.14b 2 2 MR

HR: &3P0 R PUK ; MR 4T S B s HS . 1

HR: High resistance; MR Middle resistance; R: Resistance; S; Susceptible; HS: High susceptible.

6 N EE @ H EHTEIER
ME 6 NFFRESF I H EIPTHE (F 5) 4R ER
B9 1 3 AR, 0 % i BRI I oy 12 75 45
(65.0%)>THFE 1 5(61.1%) >LLHF 2 5 (32.5%) >
IR 5 5 (22.5%) >L0HF 3 5 (12.5%) >Fg K ¥
(5.8% ) ; FET- 2% DA e EIMIRAR K R B VY £E (58.3% ) >
TEHAE 1 5 (37.8%) >0 2 5 (25.0%) >2LHF 5 5
(18.3%) >£ILHF 3 5 (12.5%) >F K (4.2%) ,
PEICT AT B UKV R A L, 2000F 3
SO LIHES SONPUR, AW 2 5 B 1S T,
CL P A R

02 EAAHILEE | A, PR A A AN Y R
RMBET- I T w5 A % I e B Uy P4 4
(91.7%) >PHFE 1 5 (87.5%) LM 2 5 (46.4%) >
LI 5 5 (32.5%) > LA 3 5 (20.0%) >Fg K ¥

2.3

(11.7%) ; FET- 2 M i BIMIAR YR A T PE 45 (85.0% ) >
JEAE 15 (51.3%) >L00F 2 5 (37.3%) >2L0F 5 5
(29.2%) >£LWF 3 5 (16.7% ) >HRE (9.2% ) s M4
FET- AR BB AT f R By L, 400 3 5
SR SRR CLBE 2 5 LI S S o, A 1
SR, B A R R
3 itig

AWFFEE T PDB #5754 78 0 WO 1 vk
PDB 15373 F B IF MR MR TC R K RIF IR
WETEEE 3 FHERN T, 7E 2x10° 2x10° 2x10°4> -
mL™" 3 ANHREET I A AL T v BB T e
ERIATIN T 58, WAt LR IS ) T R
R, BE ATV B A T A A R T S, 3
Rl b I e 2x10° 4 - mL™' 1 PDB %
IR I TR TR WRHE TR VR BN S AT AT



5 4 1

FEIE SR 7 S B A PO RS ZE 0 B PE O S 3 FEAN D7 I B X L - 303 -

x5 6N FERMHHEERETEN

Table 5 Evaluation results of field disease resistance of six banana varieties

1 ## One crop of banana

T Al

2 i&#E Two crop of banana

Banana variety RS FET-H AR S RS FETZH Pt
Incidence rate/%  Death rate/%  Resistance level Incidence rate/%  Death rate/%  Resistance level

PG4 Baxijiao 65.0 58.3 S 91.7 85.0 HS
B K Nantianhuang 5.8 4.2 HR 11.7 9.2 HR
Z17f 2 5 Hongyan 2 32.5 25.0 MR 46.4 37.3 MR
211 3 5 Hongyan 3 12.5 12.5 R 20.0 16.7 R

ZI7F 5 % Hongyan 5 22.5 18.3 R 32.5 29.2 MR
THAE 1 5 Dianjiao 1 61.1 37.8 MR 87.5 51.3 S

HR: S0 R B0 s MR BT S 2 J8O0  HS < = Ek

HR: High resistance; MR; Middle resistance; R; Resistance; S; Susceptible; HS: High susceptible.
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