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Abstract 

Once established, peppermint (Mentha piperita, L) grows anew from rhizomes each spring. Thus, it would be 
useful to develop methods to measure the energy stored in the peppermint rhizomes for regrowth. Etiolated 
growth measurements of non-structural biomass (NSB) have been shown to be effective for alfalfa taproots. Our 
objective was to compare NSB by this method with measurements of carbohydrate. Rhizomes were sampled 
monthly from four locations throughout a growing season. NSB was correlated (r=0.74) with the total 
nonstructural carbohydrate (TNC), and either method could be used to study energy storage, although the NSB 
was more sensitive to seasonal changes, and less technically demanding. Both NSB and TNC decreased in 
summer and increased in the fall as the plants stored carbohydrate for winter survival and regrowth. 

Introduction 
Peppermint spring regrowth and subsequent yield 

are presumably dependent on the health of the 
rhizomes that survive winter, as observed previously 
(Mitchell, 1994). In this respect, peppermint is 
analogous to alfalfa (Medicago sativa, L), and 
considerable research has established the storage of 
non-structural carbohydrates as an important parameter 
in stand longevity and productivity (Heichel et al., 
1988; Sheaffer et al., 1988). As in alfalfa, methods to 
evaluate non-structural carbohydrates of peppermint 
rhizomes would be useful for studying the effect of 
harvest timing and other agronomic practices. Because 
peppermint is planted from rhizomes, a test for 
regrowth potential would be useful for comparing 
rhizomes from different locations or treatments. 
Standard methods of sugar and total nonstructural 
carbohydrate (TNC) analysis may be helpful, and newer 
methods should be considered, such as NIR. 
spectroscopy and etiolated growth. 

Etiolated growth of alfalfa has been proposed as a 
simple, inexpensive way to measure the non-structural 
biomass of alfalfa taproots (Rechel, 1993), that may be 
useful for peppermint rhizomes. Burton and Jackson 
(1962) used etiolated growth to measure the NSB of 
sod, and later updated the method to take direct 
measurements in the field (Burton, 1995). The 
measurement of NSB by etiolated growth has 
advantages of simplicity as well as cost, because it 
requires only a balance, a dark room, and containers. 

The objectives of this study were to develop 
methods for measuring etiolated growth as a means of 
estimating non-structural biomass of peppermint 
rhizomes, and to compare NSB to measurements to 
laboratory measurements of 'INC for the growing 
season. 

Materials and Methods 
On 13 April 1995, four plots (1 m by 10 m) were 

chosen from an established field of 'Murray Mitcham' 
peppermint that had been planted in March 1994. The 
field had never been harvested. Plots were selected by 
visual inspection for uniform stand density. Sampling 
was repeated 25 May, 20 June, 20 July, 16 August, 14 
September, and 12 October. Peppermint harvest 
occurred on 13 August. 

Samples were dug from randomly selected areas of 
each replication. Each sample was dug from a 300 by 
800-nun rectangle to a depth of 100 mm, and included 
rhizomes that were at least 200-mm long. Soil was 
washed from the samples, then eight rhizomes of at 
least 200-nun length were chosen from the sample. 
Fine roots and green stems were removed from all 
rhizomes. Four additional rhizomes (50 to 150-mm 
long) were also taken from the sample and freeze-dried 
for later analysis. 

To estimate moisture content of each of the 
rhizomes, a 30-mm segment was removed, weighed 
fresh, dried in an oven at 75 °C overnight, and weighed 
again. The remaining rhizome was treated with 
fungicide by placing in a 1-L beaker of 6.0 g/L of 
pentachloronitrobenzene (PCNB, Terraclor 75 percent 
wettable powder, Uniroyal) for five minutes. Rhizomes 
were then planted 80 mm deep in trays of moist 
vermiculite, and placed in the dark at room 
temperature. 

Etiolated rhizomes were observed periodically for 
an endpoint for growth, usually manifest by a 
blackening of the tip of the etiolated stem after four to 
five weeks. The plants were then separated into 
rhizomes or etiolated growth (comprising the newly 
developed shoots and roots), and the NSB (g/kg) was 
calculated as the difference between the initial and final 
dry mass divided by the initial dry mass. Etiolated 
growth (g/kg) was calculated as the dry mass of the 
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