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Preparing sagebrush seed for market: Effects of debearder 
processing 

D. TRRRANCE BOOTH, YUGUANG BAI, AND ERIC E ROOS 

fmm bearded (avned) seed 
wed in many types of seed cleaning, including preparing sage 
brush seed for market. Some people have suggested that 
debearders may decrease sagebrush seed quality. We tested thii 
hypothesis by ustng a debearder to process seeds of Wyoming big 
sagebrush (Artemisia tridentata Nutt. ssp. wyomingensis) and 
measuring subsequent seed quality. Seed stalks were cut fmm 2 
Wyomtng locations, stored in an unheated warehouse, and then 
proeessed with a debearder for 2,4,&S, or 10 min. Seed germi- 
nation and seedling vigor were tested at 2-month intervals up to 
16.5 months after processing. Temperature and relative humidity 
inside the debearder increased linearly from 14.0 to 22.4’C and 
fmm 59.0 to 81.2% duriog the lO-min. processing time. Eowever, 
the moisture content of seed materials did not change during this 
period. The number of undamaged seeds per gram of material 
did not change with processing and was similar between mkc- 
tions. Stem length decreased with processing duration while per- 
cent of seed with pericarp removed increased. Germination per- 
centage, time to 50% germination flSo) and seedling vigor were 
similar among treatments in both collections. Germination per- 
centage increased in the first 4.5 months atIer processing and 
then remained at that level up to 16.5 months. Germination rate 
decreased v, increased), hut seedling vigor did not change with 
storage time. We recommend that seed dealers continue to use 
properly adjusted debearden to process sagebrush seed. 

Key Words: Alfcnrisia tientata 8s~. wyominaenri& eermlna- 

utcd to several factors, including a need for better quality seed 
(Medin and Ferguson 1972, Welch 1995). Yet. little has been 
done to guide seed dealers in preparing native seeds for com- 
merce. As noted by Young and Young (19921, most methods of 
harvesting sagebrush seed produce a mass of trashy material 
composed of seed stalks and flower parts with the small seeds 
buried in the mixture. Commercial seed dealers process this mix- 
ture with debearders to rub seeds from harvested seed heads and 
floral parts. D&orders have rotating and fried tines enclosed in 
a cylinder and set at an angle so that seed materials are vigomus- 
ly rubbed while being moved through the cylinder. Processing 
time is regulated by a weighted discharge gate. The speed of 
rotating tines and the clearance between rotating and fixed tines 
can also be adjusted (Young and Young 1986). 

Questions by seed dealers on the proper use of debearders for 
sagebrush seed prompted us to investigate the effect of debearda 
processing on seed quality. We wished to learn how processing 



influenced quality characteristics of sagebrush seed including 
physical damage of seeds, seed germination, germination rate and 
seedling vigor. 

Materials and Methods 

Seed Sources and Handling 
Wyoming big sagebrush (Artemisia tridentata Nutt. ssp. 

wyomingensis Beetle and Young) seed materials were obtained 
from a commercial supplier and represent sources being used in 
Wyoming and adjacent states. One harvest site was located in 
Lincoln County, Wyo., at 2,044 m elevation (collection 1) and 
the other near Casper, Wyo., at 1,624 m (collection 2). Seedheads 
were cut and placed in large woven polypropylene bags during 
late October, 1993. Harvested materials were stored in an unheat- 
ed warehouse for approximately 4.5 months before processing. 
Post-harvest handling, including seed processing, followed com- 
mon commercial practice. Seed weight (d.w., mean+SE) was 
0.22+0.01 and 0.23kO.01 mg with moisture content (%d.w., 
mean+SE) of 12.1kO.3 and 11.4*0.5% for collections 1 and 2, 
respectively. 

Equipment 
Seed materials were processed with a 1.2-m (48-in.) Simon- 

Day debearder, instrumented with 2 copper-constantan thermo- 
couples, 1 inside and 1 outside, as illustrated in Fig. 1. Processing 
temperatures were recorded at 1-min. intervals using a CR7 
Campbell Scientific data logger. The clearance between station- 
ary and rotating tines was 2 cm, tines were set at 103”, and the 
debearder was operated at 400 RPM. The relative humidity (RH) 
inside the debearder and inside bags of seed material was mea- 
sured with a Vaisala HMI-36 sensor system and data processor. 
Warehouse air temperatures during the test ranged from 4 to 
14°C. 

Experimental Design and Procedure 
Four bags (approximate 5 kg/bag) of seed materials were fed 

into the debearder with the outlet door closed. Two samples of 

Seed Materials 

II 

, m , RH Sensor 

Thermocouple 1 Thermocouple 2 

about 20 grams each were collected from the rear of the cylinder 
through the outlet door after 2, 4, 6, 8, and 10 min, and RH was 
measured at the same intervals. Approximately 5 min. were 
required to obtain samples and to measure RI-I at each interval. 
The order of processing for collection and replication was ran- 
domized. Between each run (replications or collections) the 
debearder was cleaned and allowed to cool to a starting tempera- 
ture of approximately 14°C (measured outside the debearder, 
thermocouple 2). The experimental design was a randomized 
complete block for seed collection-with 4 replications and 5 
repeated measurements over time. Relative humidity was mea- 
sured at the same intervals. Data collected from the 20 g-samples 
included the number of undamaged seeds per gram seed materials 
and the number of seeds without pericarp. The length of 10 stems 
with a diameter between 0.5 to 1.0 mm was measured to deter- 
mine the severity of seed processing. The moisture content of 
seed materials in each treatment was determined on a dry weight 
basis after 24 hours of drying in an oven at 80°C. 

We also conducted a test designed to determine how hot the 
seed material could get. We gradually added an additional 4 bags 
of seed materials from collection 1 (total of 8 bags) to the 
machine while keeping the outlet door closed. Samples were col- 
lected after an additional 10 min. of processing. 

Seed Germination Test and Data Analysis 
Germination percentage, germination rate and seedling vigor of 

samples from each treatment were tested at 0.5, 2.5, 4.5, 6.5, 8.5, 
10.5, 12.5, 14.5, and 16.5 months after processing. A completely 
randomized design with 4 replicates was used for seed quality 
tests. Twenty seeds from each collection were placed on 1 mm- 
thick germination paper on slant boards (Booth and Griffith 
1994). Seeds were imbibed at 5°C for 4 days, then incubated at 
20°C for 14 days under 12 hours light in an incubator. 
Germination was counted every day and seeds were considered 
germinated if the radicle was 11 mm long. Germination rate (T,,) 
was determined by the time to reach 50% of the total germination 
measured after 14 days. Seedling axial length was obtained at the 
end of the germination test using a digitizing tablet (Booth and 
Griffith 1994), and was used as an index of seedling vigor. The 
number of undamaged seeds per gram, percent seeds with peri- 
carp removed, stem length, germination percentage, germination 
rate and seedling vigor were analyzed with ANOVA and regres- 
sion (Snedecor and Cochran 1980). 

Results 

The relative humidity inside bags of stored pre-processing seed 
materials was higher for collection 2 than 1, averaging 49.6 ver- 
sus 45.6% at 14°C. Temperatures inside the debearder increased 
linearly with processing time from 13.7”C at the beginning to 
22.6”C after 10 min. for collection 1 and from 12.8 to 22.3”C for 
collection 2 (Fig. 2). Relative humidity also increased linearly 
with processing time up to 81.3 and 83.1% after 10 min. for col- 
lections 1 and 2. The moisture content of seed materials did not 
change with processing time, but it was higher in collection 1 
than 2, averaging 13.6 and 13.2%. 

Fig. 1. Debearder schematic showing location of temperature and Stem length decreased linearly with increasing processing time 
RH sensors during processing of Wyoming big sagebrush seed. from 1.6 cm after 2 min. to 1.0 cm after 10 min. and was similar 
Thermocouple 1 was attached inside the debearder and thermo- 
couple 2 was outside. 

among the 2 collections (Fig. 3). The percent of seeds without 
pericarp increased linearly with processing time from 22.7 to 
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Fig. 2. Changes in temperature and relative humidity inside the 
debearder while processing Wyoming big sagebrush seeds. 

44.5%, and was similar between collections. The number of 
undamaged seeds per gram did not change with the processing 
time and was similar between collections, with a mean of 
351+12/g. 

Total germination, germination rate and axial length were simi- 
lar among treatments in both collections (Table 1). This was true 
also for seeds stored at room temperature up to 16.5 months after 
processing. Therefore, data were pooled and means are shown in 
Fig. 4. Total germination was higher in collection 2 than collec- 

1.6 

Table 1. Seed quality of Wyoming big sagebrush after debearder processing. 

,’ 1 
/-~~-” n 

5o T 
e 

0.9 1 
'0 UJ 

2 4 6 8 10 
Processing Duration (min) 

Fig. 3. Stem length and percent of Wyoming big sagebrush seed 
without pericarp after processing with a debearder. Data of the 2 
collections were pooled. 

tion 1 after 0.5, 2.5, 6.5, 8.5, and 14.5 months, but was similar 
between collections at other times. Germination increased with 
storage time up to 4.5 months and was maintained at a relatively 
high level, but decreased after 16.5 months. Germination rate and 
seedling vigor were similar among seed collections and data were 
pooled. T,u increased linearly with storage time (Fig. 4). Seedling 
vigor did not change significantly during 16.5 months of storage. 

By overloading the machine and holding the outlet door closed 
for 20 min. we were able to generate a maximum temperature 
inside the debearder of 25°C. Percent of seeds with pericarp 
removed increased to 62.4% while the number of undamaged 
seeds did not change, averaging 347+17/g (data not shown). 
Germination percentage, germination rate and seedling vigor 
were not affected by this treatment. 

Discussion 

Operating time in the debearder does subject seeds to increas- 
ingly severe treatment. This is evident by the negative relation- 
ship between processing time and stem length and the positive 
relationship between processing time and percent of seeds with 
per&p removed (Fig. 3). We attribute the lack of difference in 
number of undamaged seeds per gram to the small seed size. 

Time in debearder (min.) 
2 4 6 8 10 mean+SE F-test (P) 

Germination (%) 
Collection 1 54.2 48.8 55.0 57.5 53.3 53.822.5 0.85' 
Collection 2 67.5 60.0 63.8 65.0 66.3 64.5k2.8 0.85 

Germination rate (TAO) 
Collection 1 3.0 2.0 2.5 2.8 2.5 2.6H.2 0.11 
Collection 2 2.8 2.8 2.8 2.3 1.8 2.5kO.l 0.11 

Seedling axil length (mm) 
Collection 1 24.7 25.8 24.0 28.1 25.8 25.7kO.8 0.55 
Collection 2 26.2 25.8 25.0 26.1 24.8 25..6ti.6 0.55 

‘Data were pooled among collections. 
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Fig. 4. Changes in seed germination, germination rate and seedling 
vigor of Wyoming big sagebrush during storage at room tempera- 
ture after processing with a debearder. Data of the 2 collections 
were pooled together for germination rate and seedling vigor. 

Total germination, germination rate and seedling vigor did not 
change with processing time, implying that processing time up to 
10 min. or longer might not be as critical as anticipated. Welch 
(1995) also reported that increasing processing time increased the 
number of seeds without pericarp. He also found no loss of seed 
viability when Wyoming big sagebrush seed was processed with 
a properly adjusted debearder. 

The temperature and relative humidity inside the debearder 
during seed processing increased with processing duration. As air 
temperature increases, the water holding capacity of the air also 
increases. Therefore, the RH (the pressure of water vapor in the 
air divided by the equilibrium vapor pressure) decreases unless 
water vapor is added. The increasing RH inside the debearder 
indicates water was being driven out of seed materials. The water 
loss during processing, however, was not enough to allow us to 
detect a change in the moisture content of seed materials after 
processing. Even after an additional 10 min. of processing, seed 
damage, germination, germination rate, and seedling vigor did 
not change. Pericarp removal did not influence seed quality in 
this study. 

We noted an increase in germination percentage over the first 
4.5 months processed seeds were stored at room temperature. 
This implies either an afterripening requirement [time for embryo 
maturation (page 377, Young and Young 1992)] or the release of 
dormancy induced during warehouse storage before seed process- 
ing. Because seed quality was not influenced by seed processing, 
the different storage conditions before and after processing may 

account for this change. Given the indeterminate nature of most 
wildland seed production, we suggest that afterripening was 
responsible for the germination increase. Afterripening may be 
delayed by the cool and humid pre-processing storage of bagged 
seedheads, but occur in the relatively dry conditions of the labo- 
ratory. This is the first evidence of a possible afterripening 
requirement in sagebrush. During seed storage after processing, 
germination rate declined, which confirms the observation by 
seed dealers (R. Dunne, pers. comm.). However, the rate of vigor 
loss was not significant in our study, possibly due to the differ- 
ence between commercial and laboratory storage conditions. 

In summary, when seeds of Wyoming big sagebrush were 
processed through a debearder following standard commercial 
procedures, germination and seedling vigor were not affected by 
processing duration and seed damage was not increased by 
increasing processing time. Total germination, germination rate 
and seedling vigor changed with time after seed processing (dur- 
ing seed storage). We recommend that seed dealers continue to 
use properly adjusted debearders to process sagebrush seed. 
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