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Abstract: The association of arbuscular mycorrhiza fungi (AMF) and roots undoubtedly gives positive advantages to the host plant. However, heavily fertilised soil such as in oil palm plantation, inhibit the growth of mycorrhiza. Thus, the aim of this research is to distinguish and quantify the availability of AMF population and propagules at different sites of an oil palm plantation by Most Probable Number (MPN) assay. In addition, root infection method was employed to observe host compatibility through the propagation of AMF using two different types of hosts, monocotyledon (Echinochloa cruss-galli) and dicotyledon (Vigna radiata). Three different locations at an oil palm plantation were chosen for sampling. Each location was represented by a distinctive soil series, and were further divided into two sites, that is canopy and midway area. Midway site had a greater population of AMF compared to canopy. The result showed that different environments affect the availability of AMF in the soil. Higher number of AMF infection observed in monocotyledon host suggests that the fibrous root system provide a better association with mycorrhiza.
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INTRODUCTION

Arbuscular mycorrhizal fungi (AMF) are mutualistic symbiotic association between the roots of most plant and fungi in the new phylum Glomeromycota (Schüßler et al. 2003). The association between AMF and root gives many advantages to the host plants, including improvement of plant growth and intake of nutrients, enhance tolerance to diseases and stress (Meharg & Cairney 2000). Oil palm has been one of the most important cash crops in Malaysia. An estimation of the increase in the growth of oil palm draws a big concern as the demand is correlated to the amount of fertiliser being applied to the crops. As suggested by Phosri et al. (2010), the root morphological limitation of oil palm, signify that oil palm are mycorrhizal dependent. Owing to that the growth of mycorrhiza will degenerate as more fertilizers are being applied to the soil. Thus, the objectives of this research are to distinguish and quantify the availability of AMF population and propagules using Most Probable Number (MPN) assay and observation for host compatibility through the propagation of AMF by root infection method using soil collected from an oil palm plantation.

MATERIALS AND METHODS

Soil Sampling

Sampling was done using randomised complete block design (RCBD). Three different locations at Ladang Bukit Kota 2, Setiawan, Perak, were chosen and each block represented different types of soil: Block 35 (B35) chat soil, Block 39 (B39) peat soil, and Block 40 (B40) local alluvial. The locations were further divided into 2 different sites; canopy-C and midway-M.

Experiment 1: Most Probable Number (MPN) Assay

The experiment used a 2-fold dilution series of soil. There were 3 treatments represented by the block of each soil samples and were replicated 3 times. The host Echinochloa cruss-galli was grown for six weeks. Roots from each dilution factors were divided equally into 5 petri dishes for propagule observation. A plus (+) sign was assigned for mycorrhizal propagules, whereas minus (-) for nonmycorrhizal propagules. Calculation of most probable number was done according to Table VIII of Fisher (1965). Calculation was done using formula according to Sieverding (1991).

Experiment 2: Propagation of Two Types of Hosts for Mycorrhizal Root Infection

Two different types of host, E. cruss-galli (monocotyledon) and Vigna radiata (dicotyledon) were grown in pot culture for six weeks. After harvested, roots were soaked in 0.05% w/v trypan blue in lactoglycerol overnight. The percentage of infection was quantified by counting the amount of infected roots intersecting horizontally and vertically with grid lines on a 9 cm diameter petri dish. The sum of overall infection was then divided by the total amount of roots.

Statistical Analysis

Data collected from both experiments were analysed using a two-way ANOVA analysis on PASW 18 software, IBM® SPSS® Statistics. Post hoc analyses were performed using Tukey’s multiple comparison test at 95% confidence interval (p<0.05).

RESULTS AND DISCUSSION

MPN Assay

B35 recorded the greatest number of infective propagules with 43.9 meanwhile B39 with the lowest number of infective propagules with 19.6. Number of infective AMF propagules was similar in all sites except in canopy soil of B39 where it was significantly lower than midway soil of B40 (Fig. 1).

There was a clear indication of higher infective AMF propagules in midway area using MPN assay. This could be due to the lesser exposure to fertilisers compared to the canopy area. In this study, canopy is regarded as the area surrounding the basal of oil palm trees where it is a common region for the application of chemical fertilisers and herbicides. A study by O’Connor et al. (2002) showed that mycorrhizal colonisation was significantly reduced in field plots with application of benomyl. Therefore similar practices could be the reason for the low amount of AMF found in this study. Consequently, according to Ortega (2001), soil with high available P has a lower AMF population as can be referred to Figure 1.


[image: art]

Figure 1: Number of infective AMF propagules through MPN assay in soil sample at two different sites from three different blocks using roots of E. cruss-galli.

Note: Bars represent mean; different letters showed significant difference at p<0.05 by Tukey multiple comparison test.



Mycorrhizal Root Infection

There was a higher preference of infection in the monocotyledon than dicotyledon host (Fig. 2). Nonetheless, in monocotyledon there was a significant difference in percentage of root infection between B35 and B40. Root infection on monocotyledon host ranged from 20% to 60% meanwhile, root infection on a dicotyledon host ranged from 14% to 26%. It was prominent that the monocotyledon host plant has a higher percentage of root infection then dicotyledon host plant could be due to the root system. According to Sieverding (1991), plant species with fibrous root system are highly dependent on AMF. This result is in agreement with Tahira et al. (2012) stating that the degree of infection and development of symbiotic agents dominantly affected by plant signals and root geometry.
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Figure 2: Root infection (%) of E. cruss-galli (monocotyledon) and V. radiata (dicotyledon) as host plant in different types of soil.

Note: Bars represent mean; different letters showed significant difference at p<0.05 by Tukey multiple comparison test.



CONCLUSION

In conclusion, the population of AMF is greater in the midway than the canopy area thus justifies that different sites and environment affects the infectivity and availability of AMF. Moreover, E. cruss-galli (monocotyledon) is a better host than V. radiata (dicotyledon) and has the potential to maximise the propagation of AMF. However, the method of spore propagation needed to be improved in future and further optimised for application involving the beneficial roles of AMF.
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