P VEY £ 4R 2024, 45(9): 1902-1911
Chinese Journal of Tropical Crops

R B ( Capsicum frutescens ) ME B EREL AMNALRZF
K AR EWEES T

1 1 -1 1 SA BT 1 1,2* > N 3F
R, HREL, K H, ®m W, REA, & T, AT
L WA AR CRIACHE I | S FHRHIE ) | WD 570228; 2. HAF (ALl {6 570 )
WA, W 570228, 3. hIAEAILRLE A0 S VEIRBR LT, I 571101

W E: 2HEMRLZ% A (Meloidogyne enterolobii ) 2F EJEME, RYLEE 5, B kRS 4k AL ( Meloidogyne spp. )
R AR 1 AR i OO 7R 2 R B S ARG HUE R K . R TR A B (BT R B 1R 120 F 2 L 4%
o 3. BRI, BT, AREFSE AT N 30 /AR HiE A AR ( Capsicum frutescens) #ERFRfiE H 1 (340 H
JiT CF25, g 3 - 1 ) FHIZ A0 B R UG & AP TAE , IR X ORI A B, AT 55 %P0 Fh st CF25 FUE A it CF29
MG E TR, @l ama Y Sk, SR EMERGLNEAE T, CF25 WAL RFARELL
CF29 /b fEARGSL A BT, CF25 Pk ik H b CF29 518, HBIM R AT ARG, R RMTL5
I, CF25 B4y NSz, MBS . HPILERR CR25 Hiil 454k iy AE BRIEAL , X CF25 Fil CF29
HATIS E YT (POD ) FOR N E MG ZM (PAL) IHMEINE . 45 R B, &85 280 A] £ CF25 1) POD #1 PAL 1
PR ST CF29, £ LR, MALUEMERE, HEARBMTIR CF25 X4 B FAR 254 i Ptk R AR MAEDTR AR
PRI W7 I, CF25 B 40 N AW R0 il ek TR GE L b, WIS B HATZEBAR ; WAE LM
KA, CF25 By POD &PV REA FI TS BRARSS 2 dUR e F BUNIE AR R . A, B m iy POD Hl PAL & T]
e EALTE AR BT A N 2RI Le 28 A A = W i A2 i, AT B2 55 T CF25 M 1 o AT 55 201 T T AR BUARU % IR
CF25 $ii 2 H AR SE 4k MU 2 212 A SRAE AR B, 7T 5 Se R AR U TEAR BT R B T AR 25 48 i B 82 IR 5
KR FHUMSZ A Pibk; BB H41%; POD; PAL

RESES: $436.418 MEARE: A

Analysis of Histological and Physiological-biochemical Characteristics
of Capsicum frutescens on the Resistance to Meloidogyne enterolobii

CHEN Meihong', HUANG Yinxiang", LIN Long', GAO Chang*, TU Rongsheng®, ZHU Jie"*, LIU Ziji¥*

1. School of Tropical Agriculture and Forestry (School of Agriculture and Rural Affairs, School of Rural Revitalization), Hainan
University, Haikou, Hainan 570228, China; 2. Key Laboratory of Genetics and Germplasm Innovation of Tropical Specia Forest
Trees and Ornamental Plants (Hainan University) , Ministry of Education, Haikou, Hainan 570228, China; 3. Tropical Crops Genetic
Recourses Ingtitute, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China

Abstract: Meloidogyne enterolobii has developed into the most devastating root-knot nematode species due to its wide
host range and strong infection ability, by which pepper production in Hainan province is greatly affected. The usage of
inheritance resistance of crops is an economic and environmental friendly approach to control M. enterolobii. In previ-
ous studies, we identified one resistant germplasm CF25 from thirty local Capsicum frutescens resources. To better
utilize this germplasm for disease resistance breeding, it is necessary to deepen the understanding of its resistance me-
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mechanism. Hence, resistant germplasm CF25 and susceptible germplasm CF29 were inoculated with M. enterolobii,
and the histological characteristics were detected by the methods of acidic magenta staining and paraffin section. In
terms of intrusion amount, the resistant germplasm CF25 was found to have smaller number of M. enterolobii that in-
vaded into the roots. In terms of nematode morphology, the juveniles of M. enterolobii in CF25 developed slower than
in CF29, and the female adult in CF25 presented abnormal morphology. In terms of root anatomical structure, the con-
tent of giant cells gradually decreased and cavitation phenomenon occurred in the resistant germplasm CF25. The POD
and PAL activity of CF25 and CF29 was measured to explore the biochemical bases of M. enterolobii resistance. The
POD and PAL activity measured in most time points after inoculation in CF25 was significantly higher than in CF29. In
summary, from the perspective of histology, the resistance to M. enterolobii in CF25 was mainly presented as
anti-invasion and feeding restriction. The reduction of giant cell cellular content might restrict the feeding of juveniles,
which led to the slow and poor development of M. enterolobii. From the perspective of biochemistry, higher POD activ-
ity in CF25 might be good for the elimination of the active oxygen accumulated by the invasion of root-knot nematode.
Besides that, higher POD and PAL activity might lead to the generation of more phenylpropanoid secondary metabolites,
including lignin, which might resulted in higher resistance in CF25. The histological and biochemical bases of M. en-
terolobii resistance in CF25 were analyzed in our studies. The results would provide certain basis for further exploring
the mechanism of M. enterolobii resistance in C. frutescens.
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K1 EXFEMMENSESREEZRANELETELER
Tab. 1 M. enterolobii resistance identification of
C. frutescens germplasms
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2 BEMEARXR#M. BMRARAPSKEERELZHNREELSE
Fig. 2 Development and morphological changes of M. enterolobii in roots of resistant and susceptible
germplasm at different days after inoculation

RKN: HRZ54H; GC: F4ifM; CO: & He
RKN: Root-knot nematode; GC: Giant cell; CO: Cortex; VAS: Vascular bundle.
3 BMEARXHHN. BRMERARAMESFE
Fig. 3 Anatomical changesin root cells of resistant and susceptible germplasm at different days after inoculation
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Fig. 4 Changesin POD activity of roots between resistant
and susceptible germplasm at different days
after inoculation
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Fig. 5 Changesin PAL activity of roots between resistant
and susceptible germplasm at different days
after inoculation
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