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Ultrastructural study of early infection of entomopathogenic fungi

Metarhizium robertsii against Solenopsis invicta

LEI Yan-Yuan', GUAN Zhao—Ying” , Abid Hussin’ (1. Guangdong Provincial Key Laboratory of High
Technology for Plant Protection, Institute of Plant Protection, Guangdong Academy of Agricultural
Sciences, Guangzhou 510640, China; 2. Shenzhen Institute of Technology, Shenzhen 518116, China;
3. College of Agricultural and Food Sciences, King Faisal University, Hofuf 31982, Saudi Arabia)
Abstract: In this study, based on the previous screening of the high pathogenic Metarhizium robertsii
strain  AUGM47 of Solenopsis invicta, to better understand the infection mechanism of this
entomopathogenic fungi against pest host, the development at an early-stage associate with germination,
attachment, penetration and conidial reproduction of M. robertsii strain AUGMA47 in worker ant of S.
invicta were observed using fluorescent microscopy and transmission electron microscope methods.
Comparative observation with light microscopy and electron microscopy showed: Appressoria formation
was the terminal act of germination. Strains AUGM47 began to germinate within 12 h, and penetrations
were commonly observed within 36 h. Within 48 h post-inoculation, the hyphal bodies colonized the body
cavity. The penetration and propagation of the hyphal bodies was accompanied by a combination of
mechanical pressure and enzymatic action during the infection process. After 96 h post-inoculation,

autophagy occurs, organelles were degraded and recycled through an autophagic process, to provide
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energy needs of late stage of infection in vitro. The structural characteristics of conidial development were

explored while the highly pathogenic of M. robertsii strain AUGM47 was confirmed, this study will further

provide the theoretical basis and reference for strain improvement and field application.

Key words: Solenopsis invicta; pathogenic fungi; Metarhizium robertsii; early-stage of infection; conidia
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BT PR EAR TR ELL IO T AR 11 e FE A2
Fig. 1  Observation of Metarhizium robertsii infecting worker ants of Solenopsis invicta
A, AEATTIERRBE AL AZE (12h); B, WZAK (24 h); C, WM AFEZESE (36 h) ,
D, WZTERIIVNEERNHELZIA (48 h): E, BAMNKAZN, BLRE. BOHE R RRR S5

(72h); F, WA T REHI (96 h) .

Note: A, Conidia germinated to form a germ tube at 12 h after

inoculation; B, Hyphae developed at 24 h after inoculation; C, Hyphae around the antenna at 36 h after

inoculation; D, Development of hypha and formed densed mycelial mass on the cuticle at 48 h after inoculation; E,

Hyphae penetrated the integument, Hyphae developed, branched, and formed a dense mycelial mass on the cuticle

at 72 h after inoculation; F, Secondary conidiophore was developingat 96 h after inoculation.
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B2 2L KU AN R 4 3 I 300 00 A 61 Y R A A A L8
Fig. 2 Ultrastructure of the conidia of the Metarhizium roberisii at different developmental stages in Solenopsis invicta

TE: A, RS 12 h, M EfT (Co) BEE — i th BZPIRSOE UL i & S, 9 RBE (FRR =2 pm) 5 B, A5
24 h, BRRALMNZ, FEFEZFABMIDEE (§i%) (R =2 pm); C, XHFPFMNFERELZ (/AR =2 pm); D,
FeRlG 36 h, ZFEBEW M ERK (Fik) (ﬁﬁ =2 pm); E, #EMF48 h, WeAK, AEYEE (AR =2 um);
F, El%ﬂ[ﬁ:ﬁﬁ@% fik) (FpR =2 pum); G, lilﬁib(ﬁﬂrﬁfi‘ﬁﬁ (PRI =5 wm) 5 H, G220 A QS S e
(B =10 pm) 5 T, RS 72 h, [ilﬂéfﬁbﬁﬂéﬂiﬂ@%, ?Eiﬂ@ﬁ/ﬁi 0 (AR =10 wm) 5 T, KT I7HE N 25 1A ORI,

K, [ La E’JE"JﬁﬁU(Ig] MM EERA I (AN =10 pm) o CW, ,Eflﬂﬁﬁ, PM, [HE; L, HefhJg 96 h, PR KA 40 M
T, WHAEHIETAHE (AR =10 me) ; M, K Lb E’JE’J*EJU(FX—I BN, AR — R (53 s N, B Le i
HORE, MR NS RATE IS, (U B R AN 40 i &% . Note: A, Conidia ( Co) attached to the cuticle of host, appressorium
formed and penetrated through the integument ( arrow) at 12 h after inoculation; B, Hyphapenetrated into epidermis at 24 h after
inoculation, a low electron density are appeared ( at arrow) at the top of the penetrant hyphae ( Ph) ; C, Penetrated hyphain a period
of growth; D, Hypha sprouted laterally ( arrow) at 36 h after inoculation; E, Hypha developed and associated with inclusion—rich
growth at 48 h after inoculation; F, Flocculent solutes appeared around the penetrant hypha ( arrow) ; G, Hypha proliferated from the
plugged septa; H, Metabolism in hypha was vigorously; I, Organelles seriously damage destroyed by hyphae penetration, cells
became vacuoles at 72 h after inoculation; J, Detailed of vacuoles were shown in box; K, Detailed of La, the cell wall shrinks and
deform. CW, cell wall; PM, plasmalemma; L, Cell apoptosis occurred, autophagic cell death has been found in hyphae at 96 h after
inoculation; M, Detailed of Lb, the plasmalemma shrinks, degradation of cytoplasm was marked with an arrow; N, Detailed of Lc,

Cytoplasminclusions had essentially disappeared, only the boundary of the plasma membrane and cell wall was visible.
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