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NUMBER OF ARBUSCULAR MYCORRHIZA FUNGI SPORE FROM TRAP
CULTURE AFFECTED BY TYPE OF MEDIA USED

MARIA VIVA RINI

Department of Agrotechnology, Faculty of Agriculture, TheUniversity of Lampung
Email: vatrin66@yahoo.com

ABSTRACT

Trap culture is commonly technique used to develop fresh and viable spore of
arbuscularmycorrhiza fungi (AMF) from field soil sample. In this study, soil sample for trap
culture were collected from rhizosphere of 3 years old Albizia (Sengon) plantation. Two
media were tested consisted of mixture of river sand and zeolite and mixture of malang sand
and zeolite. Maize as the host plant was used in these media. The pot cultures were
maintained for 3 months and let to dry for another 2 weeks. At the end of study, spore
number were determine using wet sieving method and the result showed that media of
mixture of river sand and zeolite had higher number of spore (91.0 spore/10 g media)
compared to mixture of malang sand and zeolite which only had 41.0 spore per 10 g media.
The AMF root infection in maize was also determinedby using tryphan blue dye. The result
obtained showed that there was no different rate of AMF infection between two tested media.

Key words: Arbuscularmycorrhiza fungi, trap culture, spore, root infection

INTRODUCTION

Arbuscularmycorrhizal fungi (AMF) are fungi that belong to the Phylum
Glomeromycota that form symbiosis with the roots of most plant. The AMF are believed to
support plant growth by increasing the supply of immobile nutrient and water and improving
plant tolerance to soil pathogen as well as a-biotic stresses (Babajet al., 2014; Faceliet al.,
2009; Siddiqui and Pichtel, 2008).1t is generally accepted that AMFare non-specific in their
selection of host, since in nature they have been found to infect plant species belonging to
different genera, family, or class (Smith and Read, 2008; Hijri, 2006). Because of the AMF
advantage, most of bio-fertilizer based on AMF sporeis now commercially available.

Naturally, AMF present in the soil from savanna to forest ecosystem in form of spore,
external hyphae, or infected root. However, the population and their diversity is vary depend
on host type, soil fertility, humidity, soil chemistry, and climate (Smith and Read, 2008; Jieet

al., 2013). However, not all AMF spores present in the soil sample were in good condition
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physically nor high germination rate. Some spores were broken or parasitized by other soil
microorganisms. To develop AMF inoculum as bio-fertilizer, trap culture of field
rhizosphere soilcan be used to develop AMF starter inoculum (Doudset al, 2000; Sieverding,
1991). Soilless media which have lower bulk density, providing better aeration and allowing
to control over the substrate chemical composition have successfully been used for
mycorrhizal propagation such as sand, perlite, expanded clay, peat and vermiculite (Sharma
et al., 2000; Corkidi, 2008). The majority of researchers used sterilized sand augmented with
a nutrient solution as a growth media for propagation of AMF (Ridgway et al., 2006),
however this media is too coarse with very low water holding capacity which effect the
growth of the host plant. Therefore, in this study two type of sand (river sand and malang
sand) were mixed with zeolite which have high water holding capacity and cation exchange

capacity were usedto elaboratetheir effect on AMF spore production.

MATERIAL AND METHOD

Study sites

Soil sample was collected from area with 3 years old Albiziafalcataria(Sengon)plantation
at Jember - East Java -Indonesia(8° 10° S, 113° 42’ E and 133 m abl). TheAlbiziawere
planted at rectangle 2 x 1 m planting distance and the space between Albizia stand were
covered by Puerariajavanica and some grass species. No fertilizer was applied for the last

two years.

Sampling Procedure

Soil samples were collected on 8" August 2011. TwentyAlbiziatrees were randomly
sampled. Soils were taken from 8 points at a circle with radius ofl m from the tree and using
soil core to 20-25 cm depth. The soils plus roots were uniformly bulked to form a composite
sample and 3 kg of it then was taken and stored in sealed plastic bags for further study. About
250 kg of soil from each soil sample were air dried for chemical and physical analysis.The

soil chemical and physical characteristics were presented at Table 1.
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Table 1. Soil chemical and physical characteristics at sampling sites

Soil Characteristic Unit Value

Chemical properties

pH H,0 (1:1) 5.2
C-org (Walkey& Black) % 1.60
N-Total (Kjeldal) % 0.17
P-HCI 25% ppm 155.3
P- Bray ppm 16.0
K — Bray ppm 46.3
Physical Properties

Sand % 7.83
Clay % 57.79
Silt % 34.4

Trap Culture

Trap culture of soil sample is usually used to enrich the AMF propagule including spore
from the soil sample. In this study, trap culturewas doneby using two different media (1)
mixture of river sand: zeolite (V:V=1:1) and (2) mixture of malang sand and zeolite
(V:V=1:1). Maize as a trap plantswere used with10 replications.Clean pots (1 L volume)
were filled with 400 g sterilized river sand and zeolite or river sand and malang sand,
according to treatment at the bottom and about 300 g soil sample from rhizosphere of Albizia
was placed on top of sterilized media. Seedsofmaize were surface sterilized with 30% clorox
for 15 minutes and washed several times. Four seeds were planted and the pots were kept in
the glass house for 3 months. The trap pot cultures were watered daily and fertilized with 20
ml red hyponex (2 g/L) per pot every two days for two months. Three months after planting,
no water was added for another two weeks in order to stimulate the trap plants to dry and the
AMF produce spores. Two weeks after drying periods, the media from pot cultures were
taken out and sterilized media at the bottom of pot media and the roots of the trap plant were
separated and mixed thoroughly. Fifty gram of sterilized media was then sieved (using 45 and
500 um sieves) by wet sieving method (Brundrettet al., 1996) to isolate AMF spores. Spore
counting was done manually under stereo microscope.The roots of host plants were randomly

sampled about 2 gram and stain with tryphan blue according to the method of Brundrettet al.,
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1996) and AMF root infection were determined.Data obtained were subjected to t-test

analysis

RESULTS AND DISCUSSION

The results from the trap culture experiment for rhizosphere soil of Albizia showed
thatthe number of spore harvested were significantly higher in mixture of river sand with
zeolite as the growing media when compared to mixture of malang sand with zeolite (Figure
1). Mixture of river sand with zeolite gave spore number of 91.1 per 10 g media while the

mixture of Malang sand and zeolite only gave 14.0 spores per 10 g media.
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River sand + zeolite = Malang sand + Zeolite

Figure 1. Spore number of AMF from trap culture using two different media.

Based on the result obtained, mixture of zeolite with the river sand was a better
growing media to propagate AMF spore in trap culture. The river sand size is smaller than
zeolite, so the sand particle covered the macro pores formed between particles of zeolite
which have bigger size. This combination can hold more water for the plant andgive good
condition for the root of host plants to grow as well as the external hyphae of the AMF, hence
the production of AMF spore in the pot culture was better than the other media. In addition,
zeolite also has higher CEC (BalaiPenelitian Tanah, 2010) which can retain the nutrient
added into the media and available for the host plant root. The better host plant growth
support AMF growth and development because they provide organic carbon to the fungi

(Treseder, 2013; Giovannettiet al, 2010).The malang sand size is higher than river sand and
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almost the same with zeolite. This combination of growing media had a lot of macro pores
which make the media very porous with low water holding capacity. Therefore, the host plant
could not grow well consequently affected the development of AMF hyphae and AMF spore
production.

In contrast to number of spore, no significant difference was obtained in root infection
between the two media tested (Table 2).This result indicated that the host plant used was
suitable for the AMF present in the soil. The AMF infect the root and develop along the root
system massively as the rate of root infection was above 90%. Although the root infection
was very high (>90%), it can be assumed that the hyphae of AMF growth outside of the
rootare affected by the growing media used (Figure 1). This result also in agreement with
other result that the rate of root infection is not always has correlated with the external

hyphae growth in the growing media (Rini, 2001)

Table 2.Maize root infection by AMF from trap culture of Albiziarhizosphere soil

Media Root Infection
(%)

River sand:zeolite 96.0

Malang sand:zeolite 94.0

P value Not significant

From the results of this study, it can be concluded that the mixture of river sand and zeolite is
a suitable media for the trap culture of AMF as this media produced significantly higher

AMF spore when compared to the mixture of malang sand and zeolite.
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