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Resistance physiological study and evaluation system establishment on

Fusarium wilt of bitter gourd
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(1. College of Tropical Agroforestry, Hainan University, Haikou 570228, Hainan, China; 2. Tropical Crop Genetic Resources Institute,
Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, Hainan, China)

Abstract: Through the study of bitter gourd Fusarium wilt resistance physiology, the authors have constructed an effi-
cient and precise identification and evaluation system for bitter gourd Fusarium wilt resistance, aiming to provide a the-
oretical basis for the screening and evaluation of Fusarium-resistant germplasm resources and the selection and breeding
of disease-resistant varieties. In this study, Reke No. 2 bitter gourd was used as the test material, and selected the root
irrigation, radicle root and injure root methods to inoculate different concentrations of Fusarium wilt fungus liquid at the
time of two-leaf and one heart of bitter gourd, and investigated the effects of different inoculation methods and inocula-
tion concentrations on the Fusarium wilt by analyzing the differences in disease index and physiological responses at
different inoculation times. The results showed that the disease index was 37.1 using the root irrigation inoculated fungus
with 1x10°- mL" at 25 d, which was significantly lower than that of 1x10"- mL", and significantly higher than that of
1x10* - mL". PAL activity and chlorophyll content were significantly lower than the radicle method, and no significant
difference existed between PPO activity and soluble protein content. When bitter gourd seedlings of two-leaf and one
heart were inoculated with 1x10°- mL™" fungus using the root irrigation method, the disease incidence was identified at
25 d, which can serve as an accurate and efficient identification system of bitter gourd Fusarium wilt resistance.

Key words: Bitter gourd; Fusarium wilt; Disease index; Resistance physiology; Identification and evaluation technology
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Table 1 Effects of different inoculation methods and
different fungus liquid concentrations on Fusarium wilt at
the seedling stage of bitter gourd

BRoTE PR witits D
Inoculation Inoculation concentration/ Disease .
method (No.-mL™") index resistance
grade
FERR 1x10°* 13.33+436¢ R
Root irrigation 11 30.48+1.65b MR
method 1x10° 37.14£571b MR
1x107 60.00+7.56a S
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1x10° 40.00+7.56a MR
1x107 39.0546.60a MR
P 1x10* 53.33£330b S
Injure root 1x10° 84.76+6.60a HS
method 1x10° 90.48+330a HS
1x107 83.8145.95a HS

T FFIERBIEC R A RNG FRERIRAE 0.05 KPR 5%
#. T

Note: Different small letters in the same column indicate signifi-
cant differences among different fungus liquid concentrations of the

same method at 0.05 level. The same below.
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Fig. 3 Comparative analysis of PPO activity of bitter gourd leaves with different inoculation methods and different fungus

liquid concentrations
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fungus liquid concentrations
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Fig. 5 Comparative analysis of soluble protein content of bitter gourd leaves with different inoculation methods and

different fungus liquid concentrations
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Table 2 Morphological analysis of bitter gourd roots inoculated for 25 days with different inoculation methods and

different fungus liquid concentrations of Fusarium wilt

PR 9 W K STHI X R " e
R B N b * e e
Inoculation Concentration/ Length/ Surface area/ Volume/ .
N 5 N Number of root tips ~ Number of forks
method (No.-mL™") cm cm cm
FERRE 1x10° 327.45+51.75 a 84.43+23.02 a 2.63+1.04 a 175.00+8.66 a 709.67+50.81 a
Root irrigation 1x10° 316.58+54.40 a 100.51429.24 a 3.72+1.56 a 119.00+8.66 b 649.00+38.11 a
method 1x10° 254.38+£24.41 ab 92.26+30.15a  5.5042.99 a 70.330.58 d 283.33£17.90 ¢
1x10 180.30+18.13 b 75.74+17.72 a 2.36+0.88 a 93.03+0.15 ¢ 489.67+46.19 b
JEAR 1x10° 569.19+76.50 a 131.67+30.07 a 3.47+1.15a 322.00+13.86 a 1745.33+94.69 a
Radicle method 1x10° 404.48+41.33 b 141.66+29.64 a 478147 a 226.3342.08 b 848.00£18.19 b
1x10° 379.68+36.28 b 1412342583 a 5.69+1.50 a 167.67+8.14 ¢ 706.33+15.04 ¢
1107 309.03+28.83 b 107.22426.44 a 3.85+1.50 a 159.00+3.46 ¢ 590.67+32.39 d

TENLVE
Root irrgation mgthe

AR 1x10°

Radicle method

1x10°
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Fig. 6 Comparative analysis of root morphology of bitter gourd inoculated with different fungus liquid concentrations of

Fusarium wilt by root irrigation method and radicle method
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