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Introduction

The importance of vegetation in the process of rehabili-
tation and stabilization of mined land is becoming more
critical as the size of the affected areas and the impact on
urban development increase. Successful establishment of
vegetation on these areas is complicated by adverse
physical and chemical properties of the growth media.
These include: soil compaction, acidity, salinity, heavy
metal contamination, extreme temperatures, low soil wa-
ter content and soil erosion (Oncel et al. 2000; Turner et
al. 2006; Aken et al. 2007). Many of these soil/substrate
conditions limit the establishment of vegetation from
seed.

Turner et al. (2006) suggested that seed coating tech-
nologies were a possible solution to difficult seeding
challenges, by facilitating more successful establishment
of vegetation in these hostile environments. From hum-
ble beginnings, seed coating technologies can now be
used to ameliorate the root zone by chemically changing
the environment, aerating the root zone or improving the
seedling’s health through inoculation with beneficial mi-
cro-organisms (Harman 1991; Ashraf and Foolad 2005;
Thrall et al. 2005; Turner et al. 2006). These specific
attributes are not always clear and environmental spe-
cialists do not always know they have access to
technologies that can change the micro-environment of a
seedling.

Methodology

Phytotron studies at the University of Pretoria’s Experi-
mental Station were conducted to determine whether,
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and under which conditions, coated seed can assist in
establishing a strong sward. Two species, Digitaria
eriantha (Smuts finger grass) and Chloris gayana
(Rhodes grass), were used to evaluate the efficacy of
seed coating (AgriCOTE®) in improving growing condi-
tions. Five replicates of 100 coated and uncoated seeds
of each species were planted on the surface of the
growth media and slightly compacted to ensure good soil
contact. The 4 growth media used in this trial, namely: a
red sandy loam; gold tailings with <1% pyrite; gold tail-
ings with >2% pyrite; and platinum tailings, are
described in Table 1.

Soil water content was manipulated by using field ca-
pacity (FC) (-0.03 MPa) as the reference point, adding
25% more (125%) and 25% less water (75%), to create 3
soil water content treatments. The treatments were
placed in a randomized design, within a growth chamber
at 23 + 5 °C and covered with a clear plastic to prevent
excessive water loss. The percentage of live seedlings
was monitored daily over periods of 20 and 24 days for
D. eriantha and C. gayana, respectively, to give an indi-
cation of germination percentage and survival likely
under these growing conditions. This test was 10 days
longer than the ISTA guidelines recommend for deter-
mining germination percentage for these species (ISTA
2006). Analysis of variance (PROC GLM) was done us-
ing SAS 9.2 software. Analysis was done within species
and P<0.05 was used to determine significant differ-
ences.

Results and Discussion

No consistent differences in germination and survival
between coated and uncoated seed were observed for the
two grass species tested on any growth medium
(Figure 1). Overall germination and survival of the two
species followed a similar pattern, with worst results on
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Table 1. Growth medium properties.

Growth medium pH(KCI) EC S0,-S Texture

(mS/m) (mg/kg) % sand % silt % clay
Red sandy loam 4.1 13.0 12.0 92.8 2.9 4.3
Platinum tailings 8.0 205.0 143.0 90.5 7.4 2.1
Gold tailings with <1% pyrite 5.3 193.0 1674.0 71.2 24.2 4.6
Gold tailings with >2% pyrite 6.4 422.0 447.0 86.1 11.8 2.1

'EC = electrical conductivity.

Digitaria eriantha

Chloris gayana
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Figure 1. The maximum percentage live seedlings from coated and uncoated seed of Digitaria eriantha and Chloris gayana over
20—24 days for the different growth media, within a range of soil water content levels, field capacity (FC), 75% of FC and 125% of
FC. Red lines show germination % for these species as reported by a seed test laboratory.

gold tailings with <1% pyrite and best on gold tailings
with >2% pyrite; red sandy loam and platinum tailings
were intermediate. The poor results on the gold tailings
with <1% pyrite are possibly due to the high sulfate
(SO,4-S) content of this growth medium responsible for
the formation of sulfuric acid, which influences germina-
tion (ISTA 2006; Aken et al. 2007). The results may also
be influenced by the large fraction of fine particles
<75 um in the gold tailings with <1% pyrite (28.8%),
which can contribute to crust formation and sealing, and
impede subsequent germination. It is also important to
note that the clay fraction refers to the particle size of
very fine grained rock <2 um and not to a functional clay
as found in natural soils (Ashraf and Foolad 2005).

In general, within growth media, there was a tenden-
cy for the best germination and survival levels to be
obtained with the 125% field capacity treatments.

Conclusion

The results of this study failed to show any consistent
benefit of seed coating on germination and survival of

seedlings on the growth media tested. However, there
was a trend for C. gayana to be more responsive to seed
coating than D. eriantha.

Acknowledgments

The authors acknowledge the support of Lucas Swart
and Brian Lever, Advance Seed, South Africa; and Eyob
Tesfamariam, Department Plant Production and Soil
Science, University of Pretoria, South Africa.

References

Aken M; Beukes J; Botha B; Cogho V; Coombes P; Halbich
T; Swart P. 2007. Guidelines for the rehabilitation of
mined land. Chamber of Mines of Southern Africa and
Coaltech Research Association, Johannesburg, South
Africa. http://goo.gl/DTuKMI (11 March 2014).

Ashraf M; Foolad M. 2005. Pre-sowing seed treatment — a
shotgun approach to improve germination, plant growth,
and crop yield under saline and non-saline conditions.
Advances in Agronomy 88:223-271.

www.tropicalgrasslands.info



http://goo.gl/DTuKMl

Harman GE. 1991. Seed treatments for biological control of
plant diseases. Crop Protection 10:166-171.

ISTA (International Seed Testing Association). 2006. The
germination test. ISTA, Bassersdorf, Switzerland.

Oncel I; Keles Y; Ustun AS. 2000. Interactive effects of
temperature and heavy metal stress on the growth and
some biochemical compounds in wheat seedlings.
Environmental Pollution 107:315-320.

Thrall PH; Millsom DA; Jeavons AC; Waayers M; Harvey
GR; Bagnall DJ; Brockwell J. 2005. Seed inoculation with

© 2014

029

Effect of grass seed coating 99

effective root-nodule bacteria enhances revegetation
success. Journal of Applied Ecology 42:740-751.

Turner SR; Pearce B; Rokich DP; Dunn RR; Merritt DJ;
Majer JD; Dixon KW. 2006. Influence of polymer seed
coatings, soil raking, and time of sowing on seedling
performance in post-mining restoration. Restoration
Ecology 14:267-277.

Tropical Grasslands—Forrajes Tropicales is an open-access journal published by Centro Internacional de Agricultura Tropical (CIAT). This
work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. To view a copy of this license, visit

http://creativecommons.org/licenses/by-nc-sa/3.0/

www.tropicalgrasslands.info



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/

Nel L; Truter WF; Van Deventer P; Kellner K. 2014. The emergence and survival of Digitaria eriantha and
Chloris gayana seedlings on mine tailings planted with coated and non-coated seed. Tropical Grasslands —
Forrajes Tropicales 2:97—99.

DOI: 10.17138/TGFT(2)97-99

This paper was presented at the 22" International Grassland Congress, Sydney, Australia, 15—19 September 2013. Its
publication in Tropical Grasslands — Forrajes Tropicales is the result of a co-publication agreement with the
IGC Continuing Committee. Except for adjustments to the journal’s style and format, the text is essentially the same as
that published in: Michalk LD; Millar GD; Badgery WB; Broadfoot KM, eds. 2013. Revitalising Grasslands to
Sustain our Communities. Proceedings of the 22™ International Grassland Congress, Sydney, Australia, 2013.
New South Wales Department of Primary Industries, Orange, NSW, Australia. p. 1670-1671.


http://dx.doi.org/10.17138/TGFT(2)97-99

	97-99
	97-99d



