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Abstract: Aside the destructive effects of root rot fungi of rubber trees, they potent salient potentials in the functioning of the plantation ecological systems. Dead and living trees are habitat for varying wood decaying fungal organisms. They hasten the development of decomposing wood habitat with concomitant advantages such as nutrient flow, carbon sequestration, soil formation and aggregation for stable forest ecosystems. The functions of the wood decaying organisms depend largely on the coarse woody debris morticultural practices are little known. The implication of this ignorance often leaves out threatened habit at where coordinated practices such as management, and management and conservation practices are enforced the realization of a stable ecological systems in the rubber forest is achieved. This study therefore elucidate potential implications of root rot fungi based on reviewed articles for a sustainable eco-system and much research in this regard is expected as 
Challenges to pathologists, management and conservation scientists.
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1. Introduction
The monoclonal Hevea tree is subject to a plethora of numerous diseases including leaf, stem and branch, and root diseases as well as those of wind damage and erosion. Impact of these maladies implicated in wind throw, stand, and dead wood of affected trees either standing or fallen is quite enormous. The effect of root decaying pathogen in particular results in losses in productions to the resource poor rubber farmers. The root diseases are mainly the white root rot, red root rot, brown root rot diseases. Others are the Armillaria root rot, as well as root galls. 

 Of the root diseases, the white root rot is most notorious and aggressive and accounts for 94% of incidences of root diseases, and up to five trees per hectare are destroyed annually (Otoide, 1978). Over a period of time 50% of rubber trees in a plantation may be lost to white root rot. The casual pathogens for the root rot diseases are Rigidoporus lignosus (Klotzsch) Imazeki, Phellinus noxius (Corner) G. H. Cunn; Gonoderma phillipi (Bres And P. Henn) Bres for white, Brown and red root rot diseases, respectively, while Armillaria mellea (Vahl. Ex Fr.) P. Karst, incite Armillaria root rot, and Thonningia sanguinea is known to cause root galls. Sting root rot by Sphaerostilbe repens (Berk. And Br.); Poria root rot caused by Poria Vincta (Berk.) Cooke, are lesser consequence in Nigeria.The Hevea brasiliensis (Willd. Ex. Adr. De Juss) (Muell. Arg.) is of the family Euphobiacea of laticiferous plants. The tree is highly valued for its raw material – the latex from which natural rubber is obtained. This single product has contributed immensely to the industrial development of the whole world. Furthermore, the effects of the root pathogensis usually accumulation of deadwood in the plantation. 
In a forest plantation, these parasitic root fungi are more or less considered efficient ecosystem engineers in a dead woodlogy (Grove, 2002). In a rubber ecosystem in Nigeria, the wood decaying fungal pathogens are significant component of the functioning of such ecological system. More often than not such wood decaying fungi serve as biomes (habitats) for some other organisms and play roles in forest regeneration. According to Lonsdale et al. (2008), wood decomposers are actively involved in processes such as nutrient recycling, soil formation, and carbon budget of forest ecosystems. Impacts of decaying logs are common observation in rubber plantation often provide differences in substrates, micro sites that allow several species with different niche requirements to co - exists that support future tree decomposition. 
Fungi organisms inhabiting wood are subsequently part of the biodiversity of a forest ecosystem. There are some conditions that influence these organisms species – riches which result in increase in the amounts of substrate available (Allen et al. 2000., Berglund and Jonsson 2005; Simila et al. 2006).
The role of root pathogens rubber has been that of their incidence and destructive effects leading to serious economic loss. However, the contrary role of wood decaying pathogens as component of the functioning of the ecosystem had probably been at the hind sight of researchers. According to Deleney et al. (1998); Groove (2001), the roles and status of wood decaying fungi have been largely unreported from the tropical region, or rather, the idea is not in existence. This rather unnoticed deadwoodlogy of rubber poses as a challenge to pathologists, or evolve conservationists and forest managers to focus on this rather new trend of study. The relevance of this challenge will be more beneficial if dead wood are well managed for greater productivity, regeneration and preservation of the rubber ecological system. This study attempts to point out a new research focus in the rubber industry for sustainable agriculture.

2. Rubber Wood Decay Ecological Functioning

Wood decaying fungi are involved in complex ecological systems interactions in tropical forests. The basis for ecological functions of wood decaying fungi is the starting materials such as standing deadwood and snags, fallen logs, standing living trees with heart rot and dying branches (Lonsdale et al. 2008). The fungal pathogens are known to have the capacity to immediately colonize any organic material (Piepenbring and Ruiz-Boyer 2008). This ability is heterotrophic, and since they lack the ability to use solar energy for their nutrition, they incorporate organic compounds such as sugars and carbohydrates by absorption are essential substrates for carbohydrates by absorption are essential substrates for saprophytic fungi. In tropical ecosystem with enormous species-richness of a population of wood decaying organisms would require a certain amount of coarse woody debris (CWD) at certain level of decay.
Wood decaying fungal infection could be aggressive and takes place in three stages namely penetration of hyphae into root system, colonization of the tissues, and degradation of the structures of the host cells (Nandris et al. 1987). Infection process involves penetration of the roots either actively by enzymatic digestion of the tissues, or by mechanically, through natural openings or wounds. The authors further stated that tissue penetration is either by perforation and digestion of cell walls or by penetration through pores and pits of the phloem and xylem cells. In the rubber trees (Nandris et al. 1987), infection by P. noxius creates a very large increase in hydrolytic enzymes activities of glycosidases and polysaccharidaes, compared to R. Lignosus effects only in the development of high laccase activity.
In dead wood ecology pathogenic fungal species are often complex of previously undifferentiated taxonomic units that specialize in different ecological conditions (Londale el al. 2008), as prevailing in rubber plantations. Dead and decaying wood in rubber plantation serves as a functional requirement for regeneration of a forest plantation occurring when fallen logs decay in-situ. Coarse woody debris is said to be protective seeds of Picea engelmanli, and Abies lasiocarpa (Zhong and Vander Kamp 1991) as in seedling e.g. Tsuga Canadensis (O’Hanion – Manners and Kotonen 2004). This assertion may be applicable to rubber seedlings since the mechanisms, generally have to do with dead wood which is expected to facilitate seedling survival by some provision including moisture retention, mineral recycling, mycorrhizal fungal, biological control of soil – borne pathogens among others. These benefits of the ecology of the deadwood could provide sustainability in the survival and development of rubber seedlings.
Observations in rubber plantations ecosystems in Nigeria, show a positive relationship may exist between CWD size and the number of fruiting species incidence on rubber. The observations may indicate that the number of wood-inhabiliting organisms may increase with CWD size, and Lonsdale et al. (2008) stated, the occurrence of relatively few fungal species in large CWD units depicts a combined effects of many factors, such as, the small the size of CWD, the larger the surface are a (per volume) allowing more space for fungal sporocarps. The authors also noted that, on the contrary, the larger the CWD size, the more space for large (macro) fungal species. In certain basidiomycetes such as white, brown, and red root rots of rubber may inhabit wood of certain size before fruitification. The age of plants important role in the determination of the relationship between CWD and the number of fungal species, and also partly related to size of plant. Odor et al. (2006) state that the larger the log the longer time it takes to decay hence would allow more time for colonization of different fungal species. Several authors, Niemela et al. (1995); Kruys and Jonson (1999), have a wide range of CWD to represent different sizes and stages of decay in order to support species of varying requirement. In the rubber tree, a problem may arise where some fungal species are present endophytocally, such as R. lignosus to cause decay only after the tree’s death. Seasonal variation in temperature and moisture content are concurrent to influences of more complex wood-colonizing community on decomposition (Progar et al. 2000).
3. Management of Deadwood Ecology
The ecology impact in forest ecosystems are basically on management of dead wood retention. Deadwood ecology provides habitat for species-richness wood decaying fungal species. Biodegradation of dead wood by wood decaying fungi is beneficial to the ecological systems as they often provide soil nutrients and regeneration of the forest trees, among others. In rubber plantations in Nigeria, dead wood (often caused by pathogenic fungi species) management is quite low since sanitation practices are usually never the rule. As a result, dead wood logs left in the plantation serve as sources of inoculums for further infection of healthy trees. This tends to negate the relevance of deadwood decaying fungi in the management of deadwood ecology. However, in the management of forest landscapes, deadwood retention factors are usually considered, where sanitation approaches are the rules, thus the average deadwood volumes in managed forests are low that many species dependent on deadwood are restricted to protected areas. According to Virolainnen et al. (2006); Mayer et al. (2006). suggested the need to select a network of projected forests with abundance of naturally occurring deadwood required for meeting conservation targets within a given country or supranational region. The authors further stated that ignoring such measures invariably could result in serious decimation even total elimination of the forests. Consequently, the quality of landscaping matrix should be considered in achieving successes in the implementation conservation measures for fungi dependent on decaying wood, a phenomenon common with root rot fungi of the robber wood. Management of deadwood relates conservation significance, certain macrofungal species including those of mainly mycorrhizal fungi and some wood decaying fungal species in some forests are imperatives for the conservation process in a plantation. Kouki et al. (2001), have pointed out that negative effects of absence of deadwood result not only due to loss of habitat but also through fragmentation.

4. Maintaining Coarse Woody Debris And Wood Decaying Fungi
The population of wood decaying fungi is maintained when dispersed within old plantation or old growth stand (Komonen 2005), which might be disrupted by forest fragmentation. Conservation measures in this regards may not be achieved if the amount of CWD in managed forests is increased without necessary connecting the forest patches. The level of standing and fallen CWD in the tropical forests and that of the temperate and boreal old-growth forests can be compared in terms of high productivity in the tropics with a positive relationship between productivity and deadwood volumes as in the temperate and boreal forest (Harris 1999; Feller 2003). In the tropical condition, rate of decomposition is higher with higher mean temperatures of tropical forests which often is increased by the activities of termites, and Lonsdale et al. (2008)’s study claimed that no evidence to indicate that CWD is more abundant in the tropics.
5. Management of Deadwood

Event arising from devastating effects of pests and diseases of plantation trees leaving loss of tree stands and consequent replacement by continuous supply of deadwood in forests (Harmon et al. (1986); Mc Gee 2000. Mcpherson et al. 2005) claimed could lead to deadwood management. This continuous supply of deadwood flow is part of ecological status of forests (Peterson 2002). The incidence of damaged trees as in rubber plantation aggravated by human activities is one factor predisposing chronological changes in the incidence and severity of plant diseases much evidenced in many managed forest as in the occurrence of H. annosum due to unnatural abundance of cut stump which serves as a selective substrate for this pathogen and similar root rot fungi (Redferm and Stenlid 1998), as well as favouring the growth of Armillaria spp. (Prospero et al. 2003).
Wind throw stand gaps as in rubber plantations, in their natural state of development form potentially deadwood island in a CWD deprived matrix (Bouget and Duelli 2004). Ranius and Kindvall (2004) stated that they provide an opportunity to increase deadwood abundance in managed forests faster than can be achieved applying biodiversity oriented silvicultural practices.
6. Possible Effects of Deadwood

The importance of deadwood in a forest plantation has been shown that a forest plantation in their natural state is assessed from the amount of available deadwood (Rouvinen et al. 2005); The levels of CWD have also been indicated that it is lower in managed forests than those of unmanaged forest (Guby and Dobbertin 1996; Jenkins et al. 2004; Gibb et al. 2005), however, without statistical differences. Also, impact of deadwood is significant in forest certification, given the best practice guidelines which encourage the retention of a higher volume of deadwood in managed forests as in rubber plantations. For a viable retention of CWD as well as maintenance of wood decaying fungal population, the classes of CWD from various decay are more evenly represented in plots harvested by best management practices than the usual conventionally harvested plots, in which CWD consists mainly of slash left behind after harvest (McClure et al. 2004), a common practice in rubber plantation.
7. Conclusion
What is obvious is that there is imperative necessity for CWD management practices that can achieve a sustainable protection of deadwood biodiversity, while minimizing economic drawbacks to the plantation sector. In a study by Omorusi et al. (2008) at the Rubber Research Institute of Nigeria, Iyanomo, rubber trees afflicted by wind storm damage, numerous fallen trees as a result, were subjected to a variety of root rot pathogens infection and bark burrow beetles. The effects of pests in such with throw plantation can have a far reaching consequence for policy of retaining deadwood especially in an unmanaged plantation where population of deadwood decaying fungi is usually not taken cognizance of.
A monoculture like rubber or similar crop, creative catabolic transformation of CWD intso biodiversity, energy CO2 and nutrients according to Swift (1977) should be enhanced by forest management in equally creative ways. Lonsdale et al. (2008) stated that the provision of CWD at an adequate spatiotemporal scale needs to be balanced against log productions, and fire risk in dry climate as in the marginal rubber growing lands in Nigeria for instance. A new trend of a paradigm shift, the morticulture an operation connecting dead and live trees (Harmon 2001) should translate a dead tree per hectre of logged or felled trees to a traditional planting of trees for every new born child (Harris 2001).
The need for active creation of dead trees by cutting tops and girdling (Aulen 1991; Lilja et al. 2005) compliments the understanding of interconnections between saproxylic organisms (Torgersen and Bull 1995; Bull and Wales 2001) as noted by Lonsdale (2008). In rubber plantations in Nigeria, morticulture has never been in practice, however, pruning exercises to some extent are carried out (see Omorusi et al. 2008) where pruned and fallen trees are logged away with very little logs or deadwood left for a less significant amount of CWD. Forest management in rubber plantation is advocated to enhance moriticulture practice. Standing living trees and fallen trees should be inoculated with wood decaying fungi as has been successfully shown to hasten the development of decay based habitat (Baker et al. 1996; Lewis 1998; Jack et al. 2003).
The impact of deadwood would help stabilize the ecology of the forest plantation with much available nutrient flow from wood decaying fungal organisms even in threatened habitat, management and morticulture provide a shift in the restoration and improvement of a forest ecology.
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