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ABSTRACT

Nutrients media (Murashige & Skoog, Hoagland & Arnon and White’s media) supplemented or not with
sucrose and substrates (vermiculite, agar and natrosol) were tested for their effects on plant development and
root colonization of micropropagated sweet potato, cv. White St@tppyus etunicaturBecker & Gerdemann

(isolate INVAM FL S329). Addition of sucrose (3%) did not affect plant development. However, hyphal
growth and root colonization were depressed. Contrasting responses to media nutrient concentration were
observed for plant height, root colonization, and hyphal growth. The highest concentration of nutrients in
Murashige & Skoog medium improved plant development, but this medium decreased hypha growth and
inhibited root colonization. Plants growing in vermiculite substrate had high@i0§) development and
mycorrhizal root colonization than those growing in agar or natrosol. The results indicate that colonization of
micropropagated sweet potato by arbuscular mycorrhizal fungi is affected by media composition and type of
Substrate.
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INTRODUCTION germination. Different media have been used to grow plants
axenically (7,13,20). Nutrient concentrations in the media
Axenically produced mycorrhizal plants have been used figfluence colonization of plants by AM fungi. Increased levels
study the effect of externally supplied organic and inorgani p decrease root colonization (1). Additions of small amounts
phosphate sources on the incidence, extent and anatomypp to agar media improved spore germination and germ tube
infection (10) and also to measure the rate of movement gowth of AM fungi (11). Menget al (8) mentioned that control
phosphate ions via the external mycelium of an infected rogt mycorrhizal colonization is linked to P in host tissue rather
system. Plants growing in this way can be used to examififan in growing medium.
changes in the host brought about by arbuscular mycorrhizal Mugnier and Mosse (12) demonstrated the importance of N
(AM) infection which are not attributed to the presence of amypncentration on root colonization. N concentration above 2
other microorganism. mM inhibited germ tubes growth. Under concentrations of 1 to
Under axenic conditions special attention should be givenmm germ tubes developed but passed across roots without
to components of the media since they control the physiolog¥coming attached to their surface. When the nutrient medium
of the host plant and consequently influence host funggbntained less than 0.2 mM of N, the fungus showed some
relationships. Hepper (6) described methods for growingrectional growth towards the root, and hypha attachment to
mycorrhizal seedlings axenically using agar, paper or glass wgieé root surface was observed. Sugar concentration in media
as support. When ungerminated spores were used, gHo affected root colonization by AM fungi. A low concentration
micronutrients were excluded as some of them depress spgf&ucrose 4g4 has increased germ tube growth (17) while
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Mugnier and Mosse (12) observed that with more than-20gPlates with explants were incubated in 10/14 ligth/dark conditions
of sucrose hypha growth was arrested and no attachmen{38 pmol.n?. s?) at 27 + 4°Cfor 2 weeks, after which they
the root surface was observed. were transferred to Petri dishes containing the treatment
The objective of this study was to test the effects of differenbmbinations, and inoculated with five germinat@kmus
substrates and media composition on AM fungal colonizati@iunicatumBecker & Gerdeman ( INVAM FL S329) spores.

of micropropagated sweet potato seedlings. Spores were surface desinfested with bleach (10%) plus 1 drop
of tween 20 during 5 minutes then washed 5 times with sterilized
MATERIALS AND METHODS water. Desinfested spores were placed in water/agar medium

(0.8%) and incubated during 7 days in the dark at 27 + 3°C and

The experiment was conducted at the Soil and Water Sciemdzserved every 2 days for spore germination. When hifa length
Department, University of Florida. The factorial experiment hagas twice the spore diameter, spots containing five germinated
a completely randomized design with 3 media substratepores were placed close to roots of axenic sweet potato
vermiculite, agar 0.8% and natrosol (hydroxiethyl celulose) arsgedlings.
3 media Hoagland and Arnon (Rturashige and Skoog (13)  After 6 weeks plants were removed gently from the plates
and White (20), each supplemented or not with sucrose (3%)d separated from the shoot. Plant height was recorded. Roots
(Table 1). were stained according to Phillips and Hayman (14) and root

Growing shoots of sweet potatpdgmoea batatg c.v. White  colonization by AM fungi was evaluted by the gridline-intersect
Star, from greenhouse pot cultures were utilized as shootethod (5). Hyphal growth in agar substrate media was
source. Explants (shoot tips or stem section) were reducecet@luated weekly under optical microscopy at 60 x magnification
0.5 cm, a lenght easy to handle and to desinfestate with bleadth a graduate lens.

(6%) for 5 min. Desinfested explants were washed 5 times with Data were analyzed using the General Linear Model (GLM)
sterilized water. procedure of SAS (15). Significance of treatments were
Explants with one lateral bud were placed in Petri dishevaluated by Duncan’s test (p<0.0%3rcentage root colonization
(100 x 15 mm) containing Murashige and Skoog medium (18)as arcsine transformed prior to GLM procedure.

and pressed slightly into the medium with cut end submerged.

RESULTS AND DICUSSION

Table 1.Inorganic salt composition of Murashige and Skoog Hyphal grew randomly and no directional growth to the

(13), Hoagland and Arnon (7) and White's (20) media. roots was observed. A significant difference (p<0.05) was found
in hyphal growth between normal medium and that

. - Media supplemented with sucrose (Fig. 1). Addition of sucrose (3%)
Ingredients Murashige  Hoagland and . . .
White retarded hyphal growth in all media tested. However, low
and Skoog Arnon ; :
Vi ont TesTit concentration of sucrose (4g)lhas been shown to stimulate
. acronutrients (Hmoles/liter) hyphal growth (17). These results suggest that the effect of
Nitrogen 60.0 15.0 2.0 . .
NH 5 20.6 _ ) exogenous sugar on hyphal growth is related to its
NO 39' 4 15.0 20 concentration in the media. White’s (20) medium permitted higher
Phosphorus 20.0 1.0 01 hyphal growth than other media, rega}r.dless of sucrose
Potassium 13 6.0 17 amendment. Hypha growth was only positively correlated to
Calcium 3.0 5.0 12 root colonization (r = 0.829) in White’s (20) medium. Low P
Magnesium 3.0 2.0 3.0 concentration in the medium has been reported to enhance
Sulfur 32 2.0 4.5 hyphal growth (9,16,18) and root colonization (2,3,4,8).
Micronutrients (fmoles/liter) Therefore, the low concentration of P in White’s medium (Table
Boron 100.0 46.3 - 1) may have contributed to enhance hyphal growth and root
Chlorine 2,993.0 10.9 870.0 colonization byGlomus etunicatum.
Cobalt 0.1 - - The low N concentration in the medium also has been
Cooper 0.2 0.3 - reported to enhance AM colonization of roots (9,10,11). The
Iodine 5.0 - 4.5 highest root colonization of sweet potato in White’s medium
Iron 10.0 9.0 10.0 may be partially attributed to low N concentration in this
Manganese 103.0 10.9 30.0 medium (Table 1). Root colonization was not observed in plants
Molybdenum 1.1 0.1 - growing in Murashige and Skoog (13) and Hoagland and Arnon
Sodium 32 - - (7) media. The high N concentration in these media (Table 1)
Zinc 3.0 0.8 9.0 may have affected root colonization. These results suggest that
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Plant development and root colonization of sweet potato
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Figure 1. Effect of different media on hyphal grow@iomus

etunicatumspores supplemented or not with 3% sucrose. ) o
The influence of the type of substrate on root colonization

has not been reported. Root colonization was also significantly
the effect of N on root colonization depends on its concentrati¢m<0.05) affected by the type of substrate. The highest percentage
in the medium. of root colonization was observed in Vermiculite, compared to
The high concentration of inorganic nutrients in Murashig@gar and Natrosol substrates (Table 2). In all substrates tested,
and Skoog (13) medium (Table 1), mainly N and P, stimulatedot colonization was only observed in White’'s medium (20),
plant growth. The lowest plant growth was observed in Whitetegardless of sucrose amendment.
medium (20) due to its lower nutrient concentration. However,

no significant difference (p<0.05) was observed between plant ¢ the diff di d sub
growth in Murashige and Skoog (13) and Hoagland and Arna_ﬁble 2. Effect of the different media and substrate on AM

(7) media, and the addition of sucrose to the media did nrgycorrhizal root _colonization of sweet potato, c.v. White Star.
affected plant growth (Fig. 2). Although, low concentration dyleans of 16 replicates.

nutrients in White’s (20) medium (Table 1) promoted root Medi Root colonization (%)
colonization, the contribution of AM fungi to plant growth cdia Vermiculite Agar Natrosol

was not significant compared to higher levels of nutrients d¥urashige and Skoog - - -

the Murashige and Skoog (13) and Hoagland and Arnon (Fjurashige and Skoog + Sucrose - - -

media. Hoagland and Arnon - - -
Substrate type (vermiculite, agar and natrosol) affected plabipagland and Arnon + Sucrose - - -

growth in Murashige and Skoog (13) and White’s (20) medi¥hite 38Aa  20Ac 24Ab

(Fig. 2). Plants growing in the media had greater height whehite + Sucrose 25Ba__ 14Bc_ 18Bb

vermiculite was added. No significant differencE{®5) was Means within a column followed by the same capital letter,
observed between agar and natrosol. The higher plant growithd within a row followed by the same lowercase letter do
observed in vermiculite was likely due to improved air diffusionot differ significantly at p<0.05, by Duncan’s multiple range

through the media. test.
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