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Effect of Heat on Cogongrass Viability

The objectives of this research were to determine the
effectiveness of heat for killing cogongrass rhizomes and
evaluate survival and mortality with tetrazolium chloride
test rather than a greenhouse bioassay. Because
tetrazolium chloride (ISTA 1985) has been used to
determine seed viability, we hypothesized that it might
provide a chemical test to determine cogongrass rhizome
viability.

MATERIALS AND METHODS

Rhizomes were harvested from a patch of cogongrass
maintained for 6 years in a containment area at Stoneville,
MS, and grown on a Dundee silt loam (fine-silty, mixed,
thermic Aeric Ochrsaqualf) with pH 6.3; 1.1% organic
matter; soil textural fractions of 26% sand, 56% silt, and
18% clay; and a cation exchange capacity of 15 cmol/kg.
Rhizomes of 0.6 to 0.7 cm diam were cut into 10-cm-long
segments and subjected to temperatures of 52, 65, 79, 93,
107, 121, 149, 177, and 187 C for 0.5, 1, 1.5, 2, 2.5, 5, 10,
15, 20, 25, and 30 min. Following heat treatment, five
rhizome segments were cut in half and placed in a vile
with 5 ml 1% tetrazolium chloride (ISTA 1985), and five
rhizomes were placed in 8 by 15 cm trays in a Bosket
sandy loam soil (Mollic Hapludalfs) and Jiffy Mix Plust at
50/50 v/v, covered lightly with the soil-Jiffy Mix mixture,
and allowed to sprout in the greenhouse at Stoneville, MS.
Soil was watered lightly as needed. The greenhouse was
maintained at temperatures of 20/30 C night/day with no
supplemental lighting. Fresh and dry weight of rhizomes
and leaves were recorded at 6 wk. Cogongrass rhizomes
treated with tetrazolium chloride in vials were placed in
the dark for 24 h, then removed, split longitudinally, and
visually determined to be pink or not, with pink
representing viable tissue. The experiment was conducted
as a factorial design with four replications and repeated.
All data were analyzed according to analysis of variance.
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Cogongrass rhizome mortality increased with increasing
temperature and longer duration of heat exposure (Table
1). Cogongrass rhizome mortality was 100% at 65, 79,
93, 107, 121, 149, 177, and 187 C at time periods > 25, 5,
2.5,2.5,2.5, 2, 2,and 1 min, respectively. Cogongrass
rhizome mortality (control) was > 97% at 65 C and
exposures times > 10 min. Cogongrass control was 99%
for 149 and 177 C at heat treatment periods of 1.5 min.
Temperatures of 79, 107, 121, 149, and 177 C provided
50, 68, 13, 41, and 42% control at 2.5, 2, 1.5, 1, and 1
min., respectively.

ble 1. Effects of temperature on cogongrass viability.

Time of exposure (Min.)

Temp (C)
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The tetrazolium chloride was ineffective in predicting
viability of cogongrass rhizomes following heat
treatments (Table 2). Of the 99 treatment combinations of
temperature and duration of temperature, the tetrazolium
chloride test predicted 100% mortality correctly 5 times
and correctly determined 100% survival of cogongrass
rhizomes 25 times when compared to the standard
greenhouse bioassay (Table 1 and 2). The tetrazolium
chloride test provided a false positive or negative 69 times
for 100% cogongrass rhizome survival or mortality;

intervals.

Temp (C)
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