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AbSttWt 

Indian ricegrass [Oryzopsis hymenoitb (Ram. and Sctudt.) 
Ricker] is II valuable forage specien in tbe western United States; 
however, low fresh-seed germin8tion bee limited its use in renge- 
land rcvegetation. Seed damage and germination effects were eval- 
uated on 2 seedlots of ‘Nezpar’ Indlan ricegrass exposed to 3 
mechanical treatments. The air-gun scarifier and the Quaker Oats 
dehuller improved germination wherea the For&erg dehuller 
decreased germination. Disruption of the seed coat before storage 
appears to be a practical method of reducing storage time required 
for improved germination of freshly harvested sad. 
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Indian ricegrass [Oryzopis hymenoides (Roem. and Schult.) 
Ricker], is a native perennial bunchgrass of western North Amer- 
ica. It is valued as an excellent range forage, as an important 
wildlife food, and as an aesthetically pleasing cover on disturbed 
areas. Work on seed dormancy in Indian ricegrass, began in the 
1930’s (Huntamer 1934). Recent articles (McAdoo et al. 1983, 
Young et al. 1983, Zemetra et al. 1983) have reviewed past work 
and the current seed-dormancy hypotheses. A major cause of 
dormancy is thought to be the indurate lemma and palea and 
pericarp hull which inhibit oxygen transfer to the embryo. Dor- 
mancy gradually decreases with dry storage and germination 
increases with time (Plummer and Frischkecht 1952, Robertson 
1976, Booth et al. 1980). 

Mechanical scarification and seed dehulling by rodents have 
given good germination; however, acid scarification to remove or 
penetrate the seed coat has not been as successful and can lead to 
lowered viability (Stoddard and Wilkinson 1938, Zemetra and 
Cuany 1984, Young et al. 1985). Zemetra et al. (1983) reported 
mechanical scarification, using a For&erg scarifier lined with 40 
grade sand paper, increased germination in 2-year old seed. Treat- 
ment of l-year-old seed did not improve germination. McAdoo et 
al. (1983) and Young et al. (1983) have described natural estab- 
lishment following dehulling and cacheing by rodents. They report 
germination of the seeds in the caches was enhanced by the rodent 
removal of the hull and that the caches were the primary means of 
Indian ricegrass stand renewal in the study areas. 

Since rodent dehulling has increased germination, we evaluated 
the effect of mechanical dehulling on germination and seed 
damage. 

Methods 

Machines tested included For&erg Model 2 Huller/Scarifier, 
Quaker Oats Experimental Impact Dehuller and an air-gun scari- 
fieri. The For&erg Model 2 is a commercial dehuller in which the 
seed, upon entering the hulling chamber, is rubbed against a heavy, 
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rubber-lined steel outer-wall by an inside cylinder. This rubbing 
action dehulls and scarifies the seed. The For&erg Model 2 differs 
from the For&erg scarifier [used by Zemetra et al. (1983)] which 
employs rotating batts to propel the seed against sandpaper. 

The Quaker Oats dehuller uses a rapidly rotating impeller to 
throw the seed against the side of a rubber-lined metal cylinder; the 
impact breaks the hull from the seed. 

The air-gun scarifier, described by Booth and Griffith (1984), 
uses compressed air to shoot individual seeds into an abrasive lined 
cylinder. The cylinder was lined with 24 grade sanding cloth and 
the air gun was operated at an air pressure of 345 kPa in this study. 

‘Nezpar’Indian ricegrass seed harvested in 1976 and in 1982 was 
treated with each machine either once or twice using approxi- 
mately *A kg of seed for each experimental unit. Time to treat iA kg 
of seed in the For&erg huller/scarifier, the Quaker Oats Impact 
Dehuller, and the air-gun scarifier was H min, 1 min, and 7 min, 
respectively. All seed was stored in cottoncloth bags at 5’ C prior 
to, and after, treatment. Seed was treated with the Quaker Oats 
dehuller in the fall of 1982. The other treatments were processed in 
October of 1984. Treated seed was thoroughly mixed and three l-g 
subsamples randomly selected from each experimental unit for 
microscopic evaluation. A dissecting microscope was used to 
separate unhulled, dehulled, damaged seed and seed fragments 
from the l-g subsamples. A seed was considered damaged if the 
embryo was absent or if more than 25% of the endosperm was 
missing. Germination tests were conducted for the Quaker Oats 
treatment in January 1983 and for all treatments in January 1985. 
Three hundred seeds of each treatment in each seedlot were incu- 
bated in dark germinators at 200 C. Seeds were cultured on Cobb- 
Jones plates (Jones and Cobb 1963) for 4 weeks and were consi- 
dered germinated when the radical emerged 1 mm. Germination 
was recorded each week and the germinated seeds removed from 
the plates. 

Homogeneity of variances can not be assumed among seed 
treated by different machines, therefore the 95% confidence inter- 
val was used to compare germination. This provides a simple and 
conservative statistical test based on the normal approximation to 
the binomial distribution (Steel and Torrie 1980). 

Results and Discussion 

Treatment with the air-gun scarifier gave the best germination 
and the least seed damage (Table I). Seed from the 1976 harvest 
that had been scarified once or twice had a mean germination of 
61% and 52% respectively. Seed from the 1982 harvest that had 
been scarified once or twice had mean germination values of I8 and 
26%, respectively. The germination of all seed treated with the air 
gun scarifier was significantly better than that of the untreated 
seed. 

The For&erg dehuller caused extensive damage to both seed- 
lots, resulting in low seed germination. The low germination was 
due to the removal of the embryo by the dehuller. Seed fragments 
from the For&erg dehuller comprised 39 to 57% of the samples. 

The germination of seed used in the 1983 test of the Quaker Oats 
dehuller changed signiticantly, from 1983 to 1985, for all treat- 
ments except the check for the 1982 seedlot (Table 2). The 1985 
germination test revealed that treated 1976 seed had reduced ger- 
mination, while the germination improved for treated 1982 seed. 
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Treatment 

Air-gun scaifier 

Microscopic 
Analysis of treated seed 

Times treated Germination Dehulled Not dehulled Damaged Fragments 

------~(%)- -@- 
,976 Seedlot 

I 6116. 23.1 74.4 2.5 0.075 
2 52f6 51.5 36.9 11.6 0 ,*, 

Quaker Oats I 48f6 48.8 19.5 31.7 0.096 
Impact Dehlaer 2 35*5 30.2 I.2 68.6 0.223 
FWSberg 

: 
If, 3.0 6.5 90.5 0.394 

Mode, 2 Hu,,er,Scarifer 0 0 1.0 99.0 0.396 
Control 0 24f5 _ _ _ _ 

1982 Seedlot 
Air-gun scarifier : 26f5’ 19.6 76.4 4.0 0.089 

IS*4 48.6 27.5 23.9 0.242 

Quaker Oats 1 IOf 46.7 39.0 14.3 0.02 
Impact Dehuller 2 9*3 51.2 14.4 34.4 0.079 
For&erg 
Mode, 2 Hu,,er,Scati,irr : 

,** 4.9 15.1 80.0 0.525 
0 0.6 11.5 87.9 0.572 

C0ntr0, 0 If, _ _ 

This indicates the 1985 germination test underestimates (relative to 
the other machines) the benefit of the Quaker Oats treatment to the 
1976 seedlot and overestimates the benefit to the 1982 seedlot. For 
this reason Tables 1 and 2 show adjusted means for these data. The 
method used to adjust the means is described in footnote 3 of Table 
2. 

The differential changes in germination that occurred from 1983 
to 1985 between checks and treated seed may be due to greater 
amounts of oxygen reaching embryos of seeds with disrupted hulls. 
This might have caused differential’aging’over the Zyear period, 
reducing the amount of germinable seed in the older seedlot while 
increasing germination of the younger seedlot. The differential 
changes in germination between treated and untreated seed indi- 
cates that maximum germination of Indian ricegrass seed can be 
obtained in less time if the hull of freshly harvested seed is dis- 
rupted before storage. 

Most of the treated seeds which germinated were either totally 
dehulled and undamaged 01 they were seeds which retained their 
hulls. Scarified seed, which had the highest germination, also had 
the highest number of seeds not dehulled (Table 1). Microscopic 
inspection of these scarified seeds revealed hairline cracks in the 
hulls (Fig. l), which account for the improved germination. Very 
few of the damaged seeds in any of the treatments germinated. It 

Table 2. Effefeet of time on the percent germination of IndIm r&grass seed treated with the Quaker Oats Impset Dehutter. 

TEatllle”t 
Jan. ,983’ 95% Contidence 
Mea” germ interval 

Jan. ,985’ 
Mean germ 

95% Confidence 
interval 

Germination Adjusted’ Jan. ,985 
change Mean germ 

Check 4.8 
Q.OatX, 29.6 
Q. oat x 2 16.0 

Check 3.2 
Q. Oat x I 10.4 
Q. oat x 2 8.8 

\I”, 

,976 Seedlot 
2-8 23.7 19-29 +,*.9 

23-35 42.0 36-48 +,2.4 48.5 
11-21 7.3 410 -8.7 34.9 

,982 Seedlot 
1-5 0.7 O-3 -2.5 
7-14 20.7 1626 +,0.3 10.4 
5-12 21.7 17-27 +,2.9 8.8 
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was observed that the smaller seeds were less apt to be dehulled. 

Conclusions 
Machine scarification, because it damaged less seed yet cracked 

seed hulls, was better than machine dehulling for increasing germi- 
nation of Indian ricegrass seed. Disruption of the hulI followed by 
a period of dry storage appears to be a practical means of increas- 
ing the germinability of new seedlots of Indian ricegrass. 
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