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Interactivity of Pseudoginseng with Ilyonectria Tuber 
Disintegrate Microorganism

Abstract
The Ilyonectria radicicola species complex (A.A. Hildebr) A. Cabral and Crous 2011 contains species of soilborne necrotrophic factory pathogens. The most aggressive to 
ginseng roots isI. mors- panacis, whereasI. robusta,I. crassa,I. panacis andI. radicicola are less aggressive. Infected ginseng roots show orange-red to black- brown lesions 
that can expand into a severe root spoilage, known as fading root spoilage, where only epidermal root towel remains. Leaves come red- brown with hanging, and stems can 
have vascular abrasion with black- brown lesions at the base. Less aggressive Ilyonectria species spark jasmonic acid (JA) related defenses converting host ginsenosides, 
pathogenesis- related (PR) proteins, crack periderm, and cell wall thickening. In discrepancy,I. mors- panacis triggers reactive oxygen species (ROS) and salicylic acid (SA) 
product but suppresses JA- related defenses and ginsenoside accumulation. It's also suitable to suppress SA- related PR protein product. acridity factors include implicit 
effectors that may suppress PAMP (Pathogen Associated Molecular Patterns) touched off impunity (PTI), polyphenoloxidases, Hsp 90 impediments, siderophores and cell- 
wall- demeaning enzymes, similar as pectinases. Overall, mors- panacis appears to be more aggressive because it can suppress JA and SA- related PTI allowing for more 
expansive colonization of ginseng roots. While numerous possible mechanisms of host resistance and pathogen acridity mechanisms have been examined, there's a need 
for using inheritable approaches, similar as RNAi silencing of genes of Panax or Ilyonectria, to determine their significance in the commerce.
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Introduction

The rubric Panax is composed of imperishable herbaceous shops whose 
roots are gathered for medicinal operations, similar as bettered cognitive 
functions, lowered blood pressure and stabilized heart rate. Asian ginseng 
(Panax ginseng), Chinese ginseng (P. notoginseng) and American ginseng 
(Panax quinquefolius) are the most extensively cultivated species. marketable 
civilization requires ferocious operation and generally lasts for 3 to 4 times 
with the stems dying back at the end of each growing season. Ginseng 
pathogens can beget significant losses with several producing root rots, 
including Alternaria panax, Phytophthora cactorum, Sclerotinia sclerotiorum 
and Cylindrocarpon destructans [1].

Cylindrocarpon destructans has been divided into forma specialis grounded 
on host with C. destructansf. sp. panacis having particularity to ginseng largely 
aggressive strains to ginseng are C. destructansf. sp. panacis, whereas less 
aggressive strains are other Cylindrocarpon species. Cylindrocarpon- suchlike 
fungi were firstly classified into five teleomorphic rubrics Ilyonectria, Neonectria, 
Rugonectria, Thelonectria and Campylocarpon. The Ilyonectria radicicola 
species complex was latterly reclassified into 14 new Ilyonectria species and 
4 preliminarily described bones. I. mors- panacis, I. crassa, I. robusta and  
I. panacis were described as being insulated from ginseng species withI. mors- 
panacis matching the largely aggressive C. destructansf.sp. panacis. A after 
bracket redounded in five species of Ilyonectria and named C. destructans as 
Ilyonectria destructans as the name C. destructans was generated previous to 
C. radicicola. Still, the bracket of Cabral presently appears to be most used by 
ginseng experimenters. One issue is that earlier studies only pertaining to C. 
destructans make it delicate to compare to more recent studies as it's unknown 
if the fungus was largely or weakly aggressive to ginseng [2].

Cylindrocarpon/ Ilyonectria spp. can survive in soil in infected host debris 
as well as a saprophyte on dead organic matter producing mycelium and 
conidia, but long- term survival depends on chlamydospores that can remain 
feasible for numerous times in the soil. The conformation of chlamydospores 
by Cylindrocarpon/ Ilyonectria spp. has been reported in vitro from conidia 
and hyphae. The capability to thrive in low oxygen attention also allows C. 
destructans to grow in lower soil horizon [3].

Triggered immunity`

Factory pathogen infections spark a wide range of changes in host 
gene expression. For differentially expressed genes (DEGs) in P. ginseng 
roots infected by C. destructans showed that after infection, there were 538, 
513 and 2845 DEGs up- regulated at 0.5, 4- and 12- dayspost-inoculation 
(dpi), independently, with a peak in the position of expression at 0.5 dpi. 
There were also 201, 69 and 280 DEGs down- regulated at 0.5, 4 and 12 
dpi, independently, with a peak at 0.5 dpi. Gene ontology of over- regulated 
DEGs at 0.5 dpi revealed that utmost of them were classified as a defense 
response to fungi, similar as the ethylene (ET) regulated recap factor (TF) 
ERF2, and jasmonic acid (JA)- regulated TFs TIFY10A, TIFY10B and 
MYB108. Gene ontology of down- regulated DEGs at 0.5 dpi showed that 
utmost of them were related to rudimentary metabolic processes, similar as 
carbon obsession and photosynthesis, as well as a many related to resistance, 
similar as pathogenesis- related (PR) proteins. A shift from growth, similar 
as rudimentary metabolic responses, to plant defenses during infection is a 
common observation that pathogen infections slow factory growth, therefore 
reducing the need for assimilates, and shifts coffers towards defenses.

The relationship of the defense response to JA wasn't surprising as 
root spoilage pathogens generally induce defenses related to JA rather than 
salicylic acid (SA) signaling. It was concluded that the impact of infection on 
gene expression was more acute at an early stage of infection but broader 
at after stages. still, it's unknown if the insulate used was that of the more 
aggressiveI. mors- panacis or less aggressiveI. robusta, I. crassa, I. panacis or 
I. radicicola, as the authors only appertained to the pathogen as C. destructans 
[4].

Ginsenosides

Infections by Cylindrocarpon/ Ilyonectria spp of ginseng roots can spark the 
product of ginsenosides, which are saponins with antifungal exertion. Growth 
of C. destructans was significantly inhibited by 80 when protopanaxatriol 
(PPT) ginsenosides were added to V8 media but was significantly enhanced 
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by nearly 130 when protopanaxadiol (PPD) ginsenosides were added to the 
media. Although growth of robusta was reduced by 20 when PPT ginsenoside 
was added to V8 media, there was no significant difference observed with 
the addition of PPD ginsenoside. In discrepancy, growth ofI. mors-panacis 
was reduced by 45 and 40 when PPT or PPD ginsenoside, independently, 
were added to V8 media, and growth of leucospermi was reduced by 15 and 
10 when PPT or PPD ginsenoside, independently, was added to V8 media. 
Although all isolates showed growth inhibition by some form of ginsenoside, 
different species and maybe indeed isolates can differ greatly in their 
perceptivity to ginsenosides. As both PPD and PPT ginsenosides accumulate 
in ginseng roots and can have fungitoxic exertion against some Ilyonectria sp., 
ginsenoside biosynthesis during the infection process could thus contribute to 
pathogen resistance [5-10].

Discussion 

In summary, acridity of Ilyonectria species to ginseng appears at least 
to be related to the product of implicit effectors that may down- regulate SA 
and JA- regulated PTI, product of cell- wall demeaning enzymes to damage 
host cells, proteins to transport and detoxify saponins, polyketides to suppress 
defense response, and siderophores to scavenge host iron. In addition, largely 
aggressive mors- panacis, but not the weakly aggressive. Robusta, significantly 
convinced product of SA and ROS after infection, although the medium wasn't 
delved. It conceivably could be analogous to certain necrotrophic factory 
pathogens that can produce SA analogues, similar as 5-formylsalicylic acid 
that can be perceived by shops analogous to SA to spark defence responses. 
Whatever the medium, advanced acridity may affect from mors- panacis 
driving SA therefore suppressing JA- related defenses.

Conclusion

Ilyonectria/Cylindrocarpon spp are important soil- borne pathogens of 
ginseng causing localized or wide (fading) root spoilage. While both further 
and less aggressive species can beget root spoilage, the commerce differs 
with infections by the more aggressiveI. mors- panacis being characterized by 
increased SA content and repression of JA- regulated genes beforehand in the 
commerce, followed latterly in the commerce by veritably limited induction of 
cell wall defenses, ginsenosides, SA and JA- regulated PR proteins and other 
defenses. In discrepancy, infection by the less aggressive Ilyonectria spp. 
doesn't increase SA situations beforehand in the commerce allowing for an 
over- regulation of JA- regulated defenses with convinced cell wall defenses, 
increased ginsenoside content, JA- regulated PR proteins and other defenses. 
This suggests that mors- panacis is better suitable to manipulate PTI by using 
host enmity between SA and JA responses, while conceivably also having 
effectors that can effectively suppress SA regulated PTI. Several possible 
acridity mechanisms have been proposed for Ilyonectria/Cylindrocarpon spp. 
that could help to gain nutrients inside the host, suppress and detoxify host 

defenses, as well as damage host apkins. Still, none of those mechanisms 
have yet been verified, similar as by testing the acridity of isolates following 
seeker gene dislocation or silencing.

Acknowledgement

None.

Conflict of Interest 

None.

References
1. Qiao, Yi-Jun, Jia-Huan Shang, Dong Wang and Ying-Jun Zhang, et al. "Research of 

Panax spp. in kunming institute of botany, CAS." Nat Prod Bioprospecting 8 (2018): 
245-263.

2. Seifert, K.A., C.R. McMullen, D. Yee and K.F. Dobinson, et al. "Molecular 
differentiation and detection of ginseng-adapted isolates of the root rot fungus 
Cylindrocarpon destructans." J Phytopathol 93, no. 12 (2003): 1533-1542. 

3. Cabral, Ana, Johannes Z. Groenewald, Cecília Rego and Pedro W. Crous, et al. 
"Cylindrocarpon root rot: Multi-gene analysis reveals novel species within the 
Ilyonectria radicicola species complex." Mycol Prog 11 (2012): 655-688. 

4. Kang, Yunhee, Mi Ran Kim, Ki Hong Kim and Seung-Ho Lee, et al. "Chlamydospore 
induction from conidia of Cylindrocarpon destructans isolated from ginseng in 
Korea." Mycobiology 44 (2016): 63-65.   

5. Buscot, F., G. Weber and F. Oberwinkler. "Interactions between Cylindrocarpon 
destructans and ectomycorrhizas of Picea abies with Laccaria laccata and Paxillus 
involutes." Trees 6 (1992): 83-90. 

6. Reeleder, R.D and R.A. Brammall. "Pathogenicity of Pythium species, Cylindrocarpon 
destructans, and Rhizoctonia solani to ginseng seedlings in Ontario." Can J Plant 
Pathol 16 (1994): 311-316.

7. Durairaj, Kaliannan, Palanivel Velmurugan, Woo-Suk Chang and Byung-Taek Oh, et 
al. "Molecular and phenotypic characterization of pathogenic fungal strains isolated 
from ginseng root rot." Physiol Mol 104 (2018): 141-146. 

8. Farh, Mohamed El-Agamy, Yeon-Ju Kim, Priyanka Singh and Deok-Chun Yang. 
"Cross interaction between Ilyonectria mors-panacis isolates infecting Korean 
ginseng and ginseng saponins in correlation with their pathogenicity." Phytopathology 
107 (2017): 561-569. 

9. Gao, Yuan, Xiaoli He, Bin Wu and Wanlong Ding, et al. "Time-course transcriptome 
analysis reveals resistance genes of Panax ginseng induced by Cylindrocarpon 
destructans infection using RNA-seq." PloS one 11 (2016): e0149408. 

10. Kim, Jeong-Ho, Sang-Gyu Kim, Mi-Sook Kim and Young-Ho Kim, et al. "Different 
structural modifications associated with development of ginseng root rot caused by 
Cylindrocarpon destructans." Plant Pathol J 25 (2009): 1-5. 

How to cite this article: Goodwin, Isadora. “Interactivity of Pseudoginseng with 
Ilyonectria Tuber Disintegrate Microorganism.” J Microb Path 6 (2022): 119.

https://link.springer.com/article/10.1007/s13659-018-0176-8
https://link.springer.com/article/10.1007/s13659-018-0176-8
https://apsjournals.apsnet.org/doi/abs/10.1094/PHYTO.2003.93.12.1533
https://apsjournals.apsnet.org/doi/abs/10.1094/PHYTO.2003.93.12.1533
https://apsjournals.apsnet.org/doi/abs/10.1094/PHYTO.2003.93.12.1533
https://link.springer.com/article/10.1007/s11557-011-0777-7
https://link.springer.com/article/10.1007/s11557-011-0777-7
https://www.tandfonline.com/doi/abs/10.5941/MYCO.2016.44.1.63
https://www.tandfonline.com/doi/abs/10.5941/MYCO.2016.44.1.63
https://www.tandfonline.com/doi/abs/10.5941/MYCO.2016.44.1.63
https://link.springer.com/article/10.1007/BF00226585
https://link.springer.com/article/10.1007/BF00226585
https://link.springer.com/article/10.1007/BF00226585
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Reeleder%2C+R.D.%3B+Brammall%2C+R.A.+Pathogenicity+of+Pythium+species%2C+Cylindrocarpon+destructans%2C+and+Rhizoctonia+solani+to+ginseng+seedlings+in+Ontario.+Can.+J.+Plant+Pathol.+1994%2C+16%2C+311%E2%80%93316.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Reeleder%2C+R.D.%3B+Brammall%2C+R.A.+Pathogenicity+of+Pythium+species%2C+Cylindrocarpon+destructans%2C+and+Rhizoctonia+solani+to+ginseng+seedlings+in+Ontario.+Can.+J.+Plant+Pathol.+1994%2C+16%2C+311%E2%80%93316.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0885576518301589
https://www.sciencedirect.com/science/article/abs/pii/S0885576518301589
https://apsjournals.apsnet.org/doi/full/10.1094/PHYTO-05-16-0210-R
https://apsjournals.apsnet.org/doi/full/10.1094/PHYTO-05-16-0210-R
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149408
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149408
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149408
https://koreascience.kr/article/JAKO200910335352420.page
https://koreascience.kr/article/JAKO200910335352420.page
https://koreascience.kr/article/JAKO200910335352420.page

