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Abstract. Seedlings of Sophora secundiffora (Ortega) Lag. were grown in 10.2-cm diame-
ter pots containing sterilized media individually inoculated with 1 of 4 vesicular-arbuscu-
lar (VA) mycorrhizal fungi and fertilized with Omocote (18N-6P-12K) at rates of 0, 1.2,
or 4.2 kg/m®, After 263 days, seedlings inoculated with Glomus mosseae (Nicol. and
Gerd.) Gerd. and Trappe and with Gigaspera margarita Becker and Hall exhibited in-
creased fresh and dry weights of shoots and roots and root quality at the 1.2 kg/m” fer-
tilizer level. Increased growth responses of seedlings inoculated with either . mosseae or
G. margarita at 1.2 kg/m* Osmocote were comparable to noninoculated controls at 4.2
kg.fmjl . G. etunicatus Becker & Gerd. and G. fasciculatus (Thaxt. sensu Gerd.) Gerd. &
Trappe did not enhance seedling growth at any fertilizer rate tested, nor were they col-
onized on seedling roots. Microscopic examination of roots confirmed VA mycorrhizal
colonization at all 3 fertilizer levels with . mosseae, and at the 2 lowest levels with G.
margarita. Increased P uptake occurred only with G. mosseae-inoculated seedlings at (

and 1.2 kg/m® fertilization rates.

The nursery industry has shown considera-
ble interest in adapting native ornamental
plants for landscape use because they are gen-
erally stress-resistant and require minimal
energy inputs. Manipulating the symbiotic
association of mycorrhizal fungi with native
plants is one facet of utilizing more efficient
management systems for producing nursery
Crops.

Sophora secundiflora is an attractive, ever-
green woody omamental shrub indigenous to
the Southwestern United States (4}. Although
it is a hardy, drought-tolerant plant requiring
little tandscape maintenance, §. secundiflora
is rarely found inthe nursery trade due to slow
seedling growth and difficulty in transplant-
ing. Altempts to propagate S. secundiflora
from stem cuttings and air layering have had
little success (4).

Mycorrhizal fungi are essential for the
growth and development of many plant
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species (7, 15). Increased ion and water up-
take, disease resistance, and rooting of cut-
tings are all functions by which mycorrhizae
may enhance plant growth (10, 14, 16). Ves-
icular-arbuscular mycorrhizal fungi have
been found in 90% of the world’s vascular
plants, yet only limited work has been done to
determine their effect on woody plant species
(1,5,7.8,9).

The objectives of this research were to syn-
thesize selected VA mycorrhizal fungi on
container-grown 5. secundiflora seedlings
under different fertilizer regimes and to
analyze mycorrhizal effects on growth and
development.

Starter cultures of Gigaspora margarita,
Glomus etunicatus, Glomus fasciculatus, and
Glomus mosseae were obtained from R. W,
Roncardori (University of Georgia, Athens).
We incorporated 50 g of inocula in each pot
culture of Sundan grass, Sorgum bicolor (L)
Moench, grown on steam-sterilized 1 sand:1
vermiculite (v/v) medium in a greenhouse for
69 days. Controls contained medium and
roots of uninfected Sundan grass. Pot culture
roots and media were chopped into small seg-
ments and stored in polyethylene bags under
refrigeration at 5°C for 3 weeks prior to use.

§. secundiflora seeds were collected from
specimens on the campus of Texas A&M
University in the fall of 1979, scarified in
concentrated sulfuric acid for 35 min, rinsed
with distilled water, and surface-sterilized
with 10% NaClO for 10 min before sowing.
The growing medium was steam-sterilized |
sand:1 peat (v/v) amended with 4.7 kg/m®
dolomite limestone, 74 g/m” Peters (W. R.
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Grace Co. ) fritted traced elements, and either
0, 1.2, or 4.2 kg/m® of 18N—6P—12K Osmo-
cote, a slow-release fertilizer (Sierra Chemi-
cal Co.). Before the addition of fertilizer,
medium pH was 7.1. Each 10-cm diameter
plastic pot was cleaned with 10% NaCl0 and
rinsed in water before use. About 250 cc of
medium was added to the bottom of each pot,
followed by 50 cc of either VA mycorrhizal
inoculum or mycorrhizal-free control; the -
oculum layer was covered by an additional
250 cc of medium. One S. secundiflora seed
was allowed to germinate per pot. A com-
pletely randomized block design was used
consisting of 5 replications with 20 seeds;
treatment. Pots were randomly placed in
Compak trays {(A. H. Hummert Co.} on
greenhouse benches, and different species of
VA mycorrhizal fungi were separated by }
plastic partitions. Control seedlings showing
fungal contamination and any polyembryonic
plants were discarded.

Data were recorded 263 days after sowing
and included leaf number, root and shoot
fresh and dry weight, and visible root quality
on a scale of 1 (lowest) to 5 (greatest root ball
size). Three plants from each of the 5 replica-
tions were randomly selected and screened
for qualitative VA mycorrhizal development,
but not as percent root infection, using the de-
termination methods of Philips and Hayman
(13} and Bevage (2). Total N and P were ana-
lyzed with a Technicon Autoanalyzer (17).

§. secundiflora had indigenous VA mycor-
rhizal associations in soils sampled from na-
tive landscape and nursery sites ranging from
pH 6.3-8.5 (Table 1). Further analysis of root
samples taken from landscape and nursery
sites indicated ectomycorrhizal colonization
and root nodule formation. Consequently, ]
growth studies were conducted utilizing |
selected Glomus species native to habitats of 3
5. secundiflora, and also G. margarita, |
which is indigenous to the Southern United k
States.

Only §. secundiflora seedlings inoculated
with G. mosseae and G. margarita showed
any indication of VA mycorrhizal coloniza-
tion 263 days after inoculation. G. mosseqe
was synthesized at all fertilizer levels,
whereas Gigaspora margarita colonization }
was restricted to plants at 0 and 1. 10kg/m’ of
fertilizer. No infection was found in plans
analyzed for G. fascicularus at any fertilizer
level; however, pot cultures of this fungi were
the slowest to become colonized during in-
oculum production, and some problems were
reported with the initial starter batch culture -
received (R. W. Roncardi, personal com- '
munication). Nicolson and Schenck (12) have
reported that G. fasciculatus was difficult to
establish in bahia grass and soybean pot cul-
tures. These reasons may explain the lack of
significant growth responses at fertilizer
levels tested and the lack of infection in the
test plants by this fungus. Crews etal. (5)ob-
tained increases in height, stem caliper, and | §
shoot and root weight in 3 woody piants in- ;‘ !
oculated with G. fasicularus. o

Seedlings inoculated with G. margarita a
0 fertitizer had higher root dry weight than all
other inoculated and control seedlings (Table
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Table 1. Characterization of soil analysis from 3 sites, Sophora secundiflora mycorrhizal infection, and presence of root nodules.

Soil analysis Endomycorrhizae
; N P K Fe Root
Site pH (ppm) (ppm) (ppm) (ppm) Chlamydospores Vesicles Arbuscules  Hyphalcoils Ectomycorrhizae nodule
Native 8.5 Low 14 112 2.8 yes round/oblong yes yes no no
1 Landscape 7.2 Low 66 128 4.0 yes round/oblong ne yes yes yes
Nursery 6.3  Low 3 328 6.8 yes round/oblong no no yes yes

3, but there was no significant difference in (G, mosseae and G. margarita on plant  which is comparable in response to high-fer-

wot fresh weight. growth. Higher fertility influences root mem-  tility regime nonmycorrhizal plants. Thus,

a1 1.19 kg/m? fertilizer, growth responses  brane integrity, which can supress the mycor- mycorrhizae may find usefulness under con-
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