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1. 

INTRODUCTION 

Economic. 

Ryegrass (Lolium spp.) is produced extensively for 

seed and forage in Western Oregon. Climatic conditions in 

the Willamette Valley are well suited to ryegrass seed pro- 

duction because of moist spring and fall seasons, mild 

rainy winters and warm dry summers. In the coastal area, 

with its moist summers, ryegrass produces excellent hay 

and pasture crops. 

No recorded information on the beginning of ryegrass 

growing in Western Oregon is known to the writer. Inqul- 

ries sent to a number of agricultural workers, seed dealers, 

and ryegrass gro\ers have brought out many interesting re- 

plies. A few growers believed the grass to be native, 

though botanists claim it to be an introduction. Sorne ex- 

pressed the opinion that ryegrass was brought here from 

the East or Ìiddlewest, and others stated that it was an 

introduction from Europe. Some recent investigators have 

concluded that Oregon ryegrass originally came from Argen- 

tina. Reliable information indicates that ryegrass seed 

was sold by seed firms in Western Oregon about 1900. It is 

probable, however, that it was introduced into Oregon at 

some tln;e previous to 1900. 

Ryegrass seed production became a commercial enter- 

prise of minor importance about 1912, when a few growers 

began to harvest seed crops. Previous to this time, most 
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of the conmiercial ryegrass seed was obtained from grain 

screenings. By 1920 rycgrass had become a common annual 

pasture and hay crop in Western Oregon, though the amount 

of seed produced was little more then sufficient to supply 

the local demand. The year 1925, however, brought a large 

increase and the total production was about 2,000,000 

pounds of seed. The first large exports of Oregon seed took 

place that year. The following years saw a rapid increase 

to a 6,500,000 pound production in 1928 and 8,000,000 pounds 

in 1929. Growing conditions were unfavorable in 1930 and 

the production dropped to approximately 6,500,000 pounds. 

Ryegrass seed production reached its highest peak in l3l 

when 13,000,000 pounds of seed were produced. Low prices 

forced the 1932 harvest downward to approximately 8,500,000 

pounds. 1llinter-killing resulted in a loss of almost 100 

percent of the crop planted for the 1933 harvest. This 

caused a rapid rise in price of seed. Tnere are no complete 

figures published on ryegrass seed production, but the fore- 

going data were collected by the Division of Forage Crops 

and Diseases of the U. S. Department of Agriculture. 

The rapid Increase in the production of domestic rye- 

grass has seen a corresponding decrease in the amounts of 

Italian and perennial or English ryegrass seed imported Into 

the United States. The following figures on imports were 

compiled by the Seed Division of the U. S. Department of 

Agriculture; 
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Fiscal Year Italian ryegrass English ryegrass 
__________ pounds. pounds. 

1919-1920 979,600 1,957,900 

1920-1921 576,600 1,523,200 

1921-1922 828,300 1,867,700 

1922-1923 859,500 1,834,100 

1923-1924 1,033,900 1,951,600 

1924-1925 831,300 1,334,900 

1925-1926 1,683,200 2,301,600 

1926-1927 833,200 1,202,800 

1927-1928 455,900 1,082,800 

1928-1929 300,000 1,179,900 

1929-1930 243,900 937,100 

1930-1931 200,400 823,500 

1931-1932 75,100 645,500 

The ryegrass seed Industry in Oregon is an export en- 

terprise, as the local demand seldom exceeds 500,000 pounds 

annually. The Southeastern states consume most of Oregon's 

ryegrass seed, the major portion beir:g shipped by boat to 

seed dealers along the Atlantic Coast near the iason-D1xon 

Line and southward, where it is used extensively for winter 

golf courses, lawns, and annual pastures. 

The Willamette Valley of Viestern Oregon produces 

over 90 percent of the total ryegrass seed of the United 

States. For this reason, and because of a Federal protec- 

tive tariff of 3, per pound, it is generally conceded that 
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Oregon seed establishes the price throughout the United 

States, until the price reaches a point where foreign seed 

may he shipped in and sold at a profit. 

The ryegrass seed producing area of Oregon is center- 

ed in Benton, Linn, Lane, Polk and Marion counties. The 

soils on which the crop is commonly grown are rather heavy, 

low, poorly drained lands, classified by the U. S. Bureau 

of Soils as belonging prircipally to the Dayton, Cove and 

Wapato series. These soils are not well adapted to produc- 

tien of common forage and cereal crops, but grow satisfac- 

tory crops of ryegrass for seed. 

Morphol qgi cal. 

Oregon ryegrass varies greatly in plant and seed 

characters. It is usually classified as Loliwn multiflor- 

Lam. (domestic), nd more closely resembles that spe- 

cies. than any other. It is considered by the Division of 

Seed Investigations of the Bureau of Plant Industry to in-. 

elude the English or perennial type, the Italian type as 

grown in Europe and New Zealand, and the Argentine-Italian 

type. No attempt has previously been made in this section 

toward crop improvement, so only common commercial seed is 

available. This seed is so variable that analysts are often 

uncertain as to its correct classification. Plant types in 

domestic ryegrass are exceedingly variable and afford an 

opportunity for improvement. 
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STATEMENT OF PROBLEM 

Previously it has been indicated that destic 

(Oregon grown) ryegrass is a mixture of species, predom- 

inantly Italian, but also containing perennial and other 

types in varied combinations. 1±his situation has long 

been a confusing one in seed analytical and certification 

work. Domestic ryegrass produces much seed having weak 

awns which are often lost in harvesting and cleaning oper- 

ations. Seedsmen sometimes believe all awnless seed to be 

the perennial type, and all avmed seed to be the Italian 

t 1D e. 

The objects of these studies are as follows: 

1. To establish types into which domestic ryegrass may be 

classified. 

2. To determine the genetic makeup of domestic ryegrass. 

3. To determine the approximate content of the perennial 

type in domestic ryegrass. 

4. To begin crop improvement work with domestic ryegrass. 

5. To present a summary of ryegrass production practices 

in Oregon. 
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REVIEW OF LITERATURE 

Economic. 

The United States Department of Agriculture (35) re- 

ported that Oregon ryegrass seed is a variable product; 

that it consists of all combinations of mixtures of Italian 

and perennial types, and that there Is a great opportunity 

for Oregon ryegrass growers to produce pure seed of either 

or both types. The different uses made of the two species 

make pure stands generally more desirable than the mixtures 

which come from Oregon seed. Schoth and Enlow (34) have 

reported that dornestic or Oregon ryegrass may be pure Ital- 

ian, but is usually a mixture with Italian predominating. 

There may be, nevertheless, various combinations of Italian 

ryegrass and the perennial type. 

Climatic adaptations of ryegrass were described by 

Schoth and Enlow (34) who stated that the grass is not so 

winter hardy as tiniothy and orchard grass, and is grown 

chiefly in the United States west of the Cascade and Sierra 

Nevada ?1iountains, east of the Mississippi River and south 

of the Ohio River. Ryegrass has a wide adaptability to 

soil types, growing on damp low so±ls and soils of low 1er- 

tility. Ryegrass seed production practices were reported 

on by these workers. Fall planting at the rate of 20 to 25 

pounds of seed per acre Is the usual practice. The crop in 

the United States is mostly harvested with binders and. sta- 
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tionary threshers. JDinding is done while the seed is in 

the early hard dQugh stase. eed allowed to ripen shat- 

ters readily. Combined harvesters are not generally used 

because it is necessary to harvest before all of the seed 

is ripe to prevent loss by shattering. This often results 

in heating and reduction in value of the seed. 

F1oy (8) of New Zealand stated that perennial rye- 

grass should have a test weight of not less than 25 to 26 

pounds per bushel. he reported exceptional lots of seed 

weighing UI) to 40 pounds per bushel. He considered that 

a high test weight indicates high quality of seed. 

Some ryegrass seeds, if buried in the soil, are cap- 

able of retaining germinative vigor for i or more years and 

after this time may produce plants as was shown by Mullet 

(29) and Rampton (32). 

The merits and management of ryegrass for forage have 

been reported on by a number of investigators. I'he i\ew 

Iexico Experiment Station (30) reported that Italian rye- 

,:rass sown in the fai i makes excellent grazing during the 

following spring and fall and part of the sunmier. Schoth 

and Enlow (34) and Grilfith and Jones (13) reported that 

in mild climates both Italian and perennial ryegrass pro- 

duce excellent winter pasture. The latter showed that 

young perennial ryegrass 4 to 5 inches high, has a chem- 

ical analysis (dry weight basis) similar to lin- 
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seed cake. The former recommended cutting of ryegrass for 

hay when the seeds are in the soft dough stage. Only one 

cutting of domestic ryegrass is obtained, followed by pas- 

ture under favorable conditions, Gmelin (11), using Euro- 

pean Italian ryegrass obtained 2 cuttings the first har- 

vest year, totalling a higher hay production than from 3 

cuttings of perennial ryegrass. Levy and i)avies (24) 

showed the relative palatability of Italian and perennial 

ryegrass together in a pasture. In the spring the Italiar 

type was most palatable, and the true perennial least. As 

the season progressed, however, the Italian plants, and 

some of the false perennial became sterrany and lacking in 

leaves, while the true perennial plants produced profuse 

leaf growth and were preferred by stock. The green forage 

of Italian ryegrass ranks high in dry matter content as 

shown by Milton (28) in the following data: 

Italian ryegrass 

Red clover 

Scotch kale 

% dry matter. 

24.0 

13.1 

Thousand-headed kale 11.8 

Rape 11.0 

Hardy green turnip 8.2 

Pounds of green mat- 
erial required to 
produce 4 pounds of 
dry matter. 

100 

128 

183 

204 

218 

305 

Schoth and Enlow (34) reported that ryegrazs is 



9. 

used extensively in lawn mixtures. It produces early 

growth while the longer lived grasses are becoming estab- 

lished. Perennial ryegrass is not popular for this purpose 

because it persists for some time, becomes tough with age 

and is difficult to clip. Italian ryegrass finds consid- 

erable use in winter lawns in the "Bermuda grass area" in 

the South. 

Diseases of ryegrass have been reported on by a 

few workers. Bressman (2) noticed that some seed of dom- 

estic ryegrass contained smut, and found that seeds of 

Lolium multiflorum Lam. (domestic) and Lolium perenne L., 

can be infected with wheat bunt illetia tritici (Ejerk) 

Wint. and Tilletia levis Kuhn.), He stated that Tillet in 

1754 was successful in inoculating Lolium with bunt of 

wheat, and also in inoculating wheat with bunt obtained 

from Lolium. Hyde (18) of New Zealand stated that much 

low germination of perennial ryegrass seed appears to be 

caused by an undetermined fungus, the hyphae of which pene- 

trate the seed and kill the embryo. He stressed the advan- 

tage of a dry season for ryegrass seed production. Levy 

and Davies (25) reported that the dense, leafy, true peren- 

nial ryegrass types of New Zealand are more resistant to 

rust (Puccinia coronata) than the short lived types. 
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Morphol ogi cal. 

Jepson (22) described Italian and perennial ryegra8s. 

A few of the characters are as follows: 

Lolium perenne L. --English or perennial ryegrass; 

Cuims and convex side of rachis smooth; 

Spikelets not much longer than the outer glu.me; 

Leaf blades glossy and narrow; 

Lemmas awniess and smaller than those of Italian; 

More slender and having smaller spikes than Italian 

ryegrass. 

Lolium multiflorum Lam. --Italian ryegrass: 

Short-lived perennial; 

Often rough below spike and on convex side of rachis; 

Spikelets much longer than the outer glume; 

Lemmas awned; lower lemmas of spikelet may be short- 

avrned or awniess. 

Other characters as described by Breakwell (1) are as fol- 

lows: 

Perennial ryegrass: 

Large numbers of basal leaves; 

Comparatively few flowers per spikelet or per spike; 

Rarely awned. 

Italian ryegrass: 

Vigorous leaf growth up the stem; 

Annual or biennial. 

Levy and Davies, (25) through selection, segregated the 
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ryegrasses of New Zealand into three main groups, true 

perennial, false perennial, and Italian. 

True perennial: 

Long-lived; 

Seedling growth least rapid of the three types; 

Seed heads erect, seed awniess; 

.ias a deep green color, dense crown, many tillers 

which are folded in the bud, and has a slightly 

flattened stem. 

False perennial: 

Short lived; 

Seedling growth more rapid than that of true perennial; 

Leaves light-green or greyish-green and rolled in trie 

bud; crown open, few tillered and of rather diver- 

gent growth; 

Some seed heads nodding, seed larger than that of true 

perennial, and not strongly awned. 

Spikelets broad and not so compact as in true peren- 

nial. 

Italian: 

Short-lived; 

Taller than the other tvo types; 

.71nter growth more rapid; 

Leaves rolled in the bud; 

plant erect and of light green color; 

Seed strongly awned. 

These investigators stated that lax spindly plants 
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are invariably short-lived, while dense types are more per- 

manent. £evy and Davies (24) in previous investigations 

considered "Oregon awned perennial" ryegrass to be Identi- 

cal with their Italian type. 

Hesslng (16) worked on the genetics of ryegrass 

and concluded that there are reat variations of charac- 

ters, and many types which are relatively constant, but 

largely overlapDing and occurring in the most varied com- 

binations. He worked out the relation between density and 

length of spike, and found it to be variable. 

Green (12) and Hessing (16) made studies of branch- 

Ing headed ryerass. The latter considered this abnormal- 

ity to be a metabolic effect, which is seldom Inherited. 

The former found that branched and normal heads may occur 

on the same plant and that seeds from branched heads sel- 

dom produce more than 10 percent of abnormal progeny. 

Branching headed plants tend to bear normal heads after 

the first cutting. Plants bearing branching heads are more 

vigorous than the average, but produce no significantly 

greater amount of seed. 

Hulgendorf (17) found commercial ryegrass to be 

heterogeneous. Shelter fertilization usually produces off- 

spring like the parent plant, while plants not shelter fer- 

tilized produce various types of offspring. He concluded 

that although many ryegrass plants are heterozygous for out- 
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standing characters, a large percent are homozygous. Jen- 

kin (20) found perennial and Italian ryegrass to be nor- 

mally wind pollinated and reported successful hand crosses 
of Loliu.m perenne x Lolium perenne var. multiflorum 

(Lolium rnultifloruin Lam.) and a reciprocal cross, both 

giving similar results. He also reported successful cross- 
es of Lolium perenne x Festuca rubra and Lolluin perenne 

x Festuca elo.tior var, arundi%iceae, Jenkin (21) found 

that self fertilization reduces tl-ìe vigor and forage yield 
of Lolium perenne, and that cross fertilized plants of this 
species greatly outyield the selfed plants. nelibo (15) 

reported that perennial and Italian ryegrass are easily 
crossed. 

Hayes and Garber (14), tabulating sorne of Frand- 

sen's studies showed that in Lolium multiflorum 10.3% of 

the seed setting is due to self fertilization, and 78.8% 

due to free flowering. Frand.sen (10) found that perennial 
and Italian regrass are both chasrnogamous. Schoth and 

Enlow (34) ascribed most of the many intermediate types of 

domestic rye grass to field crossing of the perennial and 

Italian types. 

Heilbo (15) studied seeds of the ryegrasses in 

search for reliable characters by which seeds of Italian 
ryegrass may be Identified when the avins are lost in 'nar- 

vesting and cleaning. He found that threshed and cleaned 
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seeds of Italian ryegrass are often 40 to 75 percent awn- 

less. lie worked out a system of separating seeds of Ital- 

Ian from those of perennial ryegrass, by observing the 

spines on the outer margins of the lemma, the teeth on the 

palea, the shape of the seed, and shape of the rachilla. 

The spines on the lemma were considered to be the most im- 

portant character. 

Foy (9) retorted that the method described above 

applies accurately to hand threshed seed, but that machine 

dressed mixtures of Italian and perennial ryegrass seed 

cannot be satisfactorily separated on this basis. líe des- 

cribed the use of ultra-violet light in distinguishing be-. 

tween germinated seeds of the ryegrasses of New Zealand, 

and used essentially the same apparatus as was used by Dr. 

G. Gentner, discoverer of the method. The main features 

of the apparatus are, a hanovia quartz mercury vapor lamp, 

and a filter allowing only the passage of light having wave 

lengths of 5000 to 4000 Angstrm units. The seeds aro ger- 

minated on white filter paper for 18 days. The Italian 

ryegrass seedling roots and the paper around the roots shw 

a brilliant blue fluorescence when placed over filtered 

ultra-violet light. Seedlings of pure perennial do not 

fluoresce and seedlings of intermediate forms may or may 

not fluoresce. It was stated that fluorescence is directly 

associated with the short life factor and that a distinct 

negative correlation exists between the proportion of 
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fluorescent seedlings produced and the degree of persist- 

ence of a plant. Linehan and Mercer (27), working with 

the Italian ryegrass of Ireland reported that all awned 

seeds produce fluorescent seedlings which develop into nor- 

mal Italian type plants. Non-fluorescent awniess seeds in- 

variably develop into normal perennial lants. 'hey also 

considered that the proportion of non-fluorescent awniess 

seeds in a sample is a measure of the amount of perennial 

ryegrass present. Corkill (5) studied the inheritance of 

fluorescence in ryegrasses. He found fluorescence in true 

Italian seeds and in some false perennials, but not in true 

nerennial. He studied plants wnich produce fluorescent and 

non-fluorescent seedlings and found an approximate 3 fluor- 

escent to 1 non-fluorescent ratio, leading him to 'elieve 

that fluorescence depends on a single mendelian factor. 

It was also found that plants producing 100 percent non- 

fluorescent seeds are avinless and have leaves folded in 

the bud. Plants producing 100 percent fluorescent seed- 

lings are awned, with the exception of some basal seeds of 

the spikelet, and the leaves are rolled in the bud. Col- 

bry (4) reported that the seed of western grown Italian 

(domestic) ryegrass differs from true Italian, and tbat the 

method of seed identification described by helibo (15) 

does not apply to domestic ryegras seed. .the worked out 

a system of rough identification of seeds of domestic and 

perennial ryegrass. She also report- 
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ed results of fluorescence tests on domestic ryegrass seed 

samples, in v:hich fluorescent seedlings ranged from 88.89 

percent to 94.21 percent. 

Foy (9) reported fluorescence also in the seedlings 

of Lolium inuitiflorum Lam. var. '."esterwoldicum, Loliurn teni- 

ulentum L., Loliuin Brazilianum Nees, and Viimmera ryegrass. 



MORPHOLOG IC AL 

Materials and Methods. 

i'7. 

A large number of samples of domestic rjegrass 

seed and a few samples of imported seed of the perennial 

and. true Italian types were obtained for study and corn- 

pansons. .anj of the seed lots mentioned in these studies 

did not arrive in time to be included in the nurseries, 

thougn they have been used in other trials. The nursery 

plantings were fairly complete, however, for they contained 

seed from the principal r,egrass producing countries of the 

world. A compicte list of seeds used in these trials, giv- 

ing origin, species, and person or agency submitting each 

sample, is given in Table 1. 

The Fall Nursery. 

Thj3 nursery was planted on November 4, 1931, on 

the Oregon State College Experimental farm at Granger, 7 

miles north of Corvallis. The soil is classified as Willa- 

mette silt loam. The plantings were made In 16-foot rows 

spaced two feet apart. Apnroximately two and one-half 

grams of seed were used in each row, and with few excep- 

tions only one row of each sample of seed was p1anted The 

rows were grouped into two parallel ranges, with a three 

foot alley between them. Range 1 conLained 125 rows of dom- 

estic ryegrass with check rows of perennial ryegrass lots 

numbered 42 and 43, for comparison. These lots were used 



Table 1. Seed stock upon which the data in these experiments are based, with origin, 
person or agency submitting the seed, and species of each lot. 

Lot 
No.* 

Origin Person or agency Species. 
submitting seed. 

Remarks. 

i Seed dealers and grow- Mrs. Grace Cole Fleisch- Mostly Contains a few sam- 
ers throughout the Rye- man, Federal State Seed rnultiflorum pies of L. perenne, 

to grass seed producing Analyst; from the files 2 of which have the 
areas of Oregon and of the Federal-State Seed assigned lot rium- 

43 Washington. Laboratory, Corvallis, bers 42 and 43. 
Oregon. 

44 Scotland Ferry-orse Seed Co. perenne 

45 N. Zealand Ferry-Morse Seed Co. perenne 

46 Scotland H tt I multiflorum 

47 E. Brown 8 F.S.A. 29585 

48 Salem, Oregon A. F. Sander " 
"Dorn. L. perenne" 

49 England A. G. Leighton, Ltd. perenne Irish Commercial 

* The following seed samples were also grown in these trials: 

199 samples of domestic ryegrass seed. 
11 samples of perennial ryegrass from Mr. E. Brown. 
3 samples of perennial ryegrass from A. G. Leighton, Ltd., England. 
2 samples of perennial ryegrass from McGill and Smith, Ltd., Wales. 
i sample of perennial ryegrass from Sutton and Sons, England. 
4 samples of perennial ryegrass from Mr. T. J. Jenkin, Wales. 
4 samples of perennial ryegrass from Mr. E. B. Levy, N. Zealand. 



Table 1,-- Continued. 

Lot Origin. Person or agency Species. Remarks. 
No. submitting seed. 

50 Wales McGill and Smith, Ltd. perenne Commercial 665 

51 England Sutton and Sons Commercial 

62 Wales T. J. Jenkin Ba 2248 

63 t, " " W.P.B.S. Pedigree 

64 " " 11 Ba 2231 

65 " " " Ba 2246 

66 Corvallis, Oregon H. H. Rampton mixture Oregon Wild 

52 Argentina F. h. human multiflorum Ch 27478 

53 N. Zealand E. B. Levy perenne Cert. Ba 2747 

54 tI It It 

Cert, Ba 2761 

55 ft ft ti I False Derennial 
Ba 190 

57 II ti u ti H False perennial 
Ba 43 

58 'i " " multiflorum Sold as perenne 
Ba 1815 

59 Holland E. Brown perenne F.S.A. 29914 

61 N. Zealand H. A. Schoth Cert. perenne 2693 
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alternately between each 20th row and its succeeding row, 

as between rows 20 and 21; and between rows 40 and 41, etc. 

Range 2 contained lib rows of Oregon grown ryegrass, mostly 

domestic, and ten rows of perennial, and imported Italian 

ryegrass. Imported Italian ryegrass of lot number 46 was 

used for the check rows in this range. The checks were 

placed between each 20th row and its succeeding row. A 

guard row of domestic ryegrass was planted at either end 

of both ranges. All of the seed samples recorded in Table 

1 were not available for planting at this time. A general 

view of the fall nursery is shown in Illustration 1. 

Data on the fall nursery were taken as soon as the 

seedlings emerged. General winter and spring growth notes 

on each row were also recorded. Detailed notes were taken 

when the spikes began to emerge. Notes on the date of 

spike emergence were taken every two days from the first 

emergence until all rows showed spikes. Notes on the date 

of seed ripening were recorded as the percent of the spikes 

bearing ripe seeds on the date of observance. Two tally- 

checkers were used to facilitate the counting of spikes. 

A spike was considered to be ripe when about two-thirds of 

its seeds were in the "hard stage. 

The further measurements of plant characters were 

tedious and time-consuming when done in the nursery. Care- 

ful observations showed domestic ryegrass to be extremely 
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Illustration 1. A General View of the Fall Nursery. 



19. 

variable In plant types within the rows, though marked 

differences between rows occurred In only a few cases. 

Representative rows of domestic ryegrass were, therefore, 

selected for additional examination and the rest discarded. 

The rows selected were assigned the lot numbers 

given In Table 1, and are referred to as lots throughout 

the remainder of this discussion. Ten plants from each lot 

were cut at the crowns, bound together, dried, and taken to 

the laboratory for further study. Measurements were taken 

on the following characters: 

1. Plant height in cm. 

2. Cuim diameter in ruin. 

3. Number of internodes. 

4. Stem rough or smooth. 

5. Spike length in cm. 

6. Number of spikelets per spike. 

7. Length of avina. 

8. Length of the outer glume. 

Awn measurements were taken of the longest avina borne by 

the 8plke. Outer glume measurements were taken from 

one of the two lowest spikelets on the spike, and were made 

in two ways: 

1. Length In mm. 

2. Length in comparison to the first, secid or 

third floret. 
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The texture of the stern just below the spike determined 

the smooth or rough character. Awn measurements were the 

most difficult to take. Apparent1 niany plants had lost 
avins or portions of' avms while in the field, probably be- 

cause of wind agitation. A fevi head selections were taken 

from different plants. Sorne of these bore well developed 

awns. Others bore apparently wholly or partially deciduous 

awns, and some appeared to be awniess. These selections 
were saved for later planting in the greenhouse. 

Data were not taken on the number of spikes per 
plant because lt was practically impossible to separate the 
plants. 

The fall nursery was mcwed on July 24. 

Winter survival notes were taken on April 20, 1933. 

The Spring Nursery. 

This nursery was planted on May 7, 1932, beside the 
fall nursery. Lack of room prevented the use of 16-foot 
rows, so the plantings were made in 10 foot rows spaced 2 

feet apart. This nursery was partially a duplication of 

the fall plantings and contained some lots which were not 

obtained in time for planting the previous fall. It in- 
eluded lots numbered i to 30, 41 to 52, and 62 to 66, a 

total of 47 rows. There were no check rows in this plant- 
ing. 
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Four clipping plots were also planted beside the 

fall nursery, There was one plot of each of the following; 

domestic, perennial, imported Italian, and Argntine rye- 

grass. i)ata on the forage producing ability of each grass 

were to be obtained by making clippings of the foliage 

during the summer. 

A few lots of domestic, perennial, and Italian rye- 

grass were Dlanted at Astoria, Oregon on June 11, 1932 to 

make general comparisons of their growth habits under the 

moist coastal conditions, 

The data on t'ne spring plantings were taken in the 

field, and included notes on the time of spike emergence, 

date of seed ripening, mature plant height, and percent 

of survival after the winter of 1932-1933. The stand of 

the spring plantings was not dense, and a dry growing sea- 

son caused striking differentiations of plant characters. 

The drought reduced the growth of the clipping plots so 

severely that no forage production data could be taken. 

Only two observations were made of the plantings at 

Astoria; one on October 15, 1932, and the other on April 

28, 1933. 

Selections for Improvement. 

During the summer of 1932 a number of commercial 

ryegrass fields, meadows and pastures, cut-over clover 

fields, abandoned fields, roadsides, and the nursery, were 
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searched for outstanding ryegrass plants. The qualities 

sought for were as follows 

1. Non-shattering spikes. 

2. Dense spikes. 

3. Large number of spikes per plant. 

4. Tal]. plants. 

5. Non-lodging plants. 

6. Plants of good forage qLiality. 

7. plants recovering well after cutting. 

8. Plants ripening their seed evenly. 

9. Plants bearing heavy seed. 

10. Plants resistant to leaf spot. 

There were 110 selections made and 58 of these were chosen 

for planting. ihese selections, and a number of imported 

ryegrass samples, were planted on November 25, 1932 near 

the 1931 fall nursery. 

The severe winter conditions of 1932-1933 complete- 

ly kided the above plantings. 

Greenhouse Studies. 

Roots. 

A few general studies were made on root development 

of domestic, perennial, and imported Italian ryegrass dur- 

ing the winters of 1931-1932 and 1932-1933. rflee boxes 

eight and one-half inches wide, two feet long, and two feet 
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deep with removable sides, were filled with soil and placed 

in the greenhouse. Three seedlings were planted in each 

box, using one box for each kind of ryegrass. The trial 

continued for approximately 60 days, after which the soll 

was washed from the roots. This trial was conducted three 

times on each kind of ryegrass. Lack of space prohibited 

conducting all of the trials simultaneously. 

dditional Head Selections. 

These plantings were the head selections taken while 

making plant measurements on the fall nursery lots in the 

laboratory. They were planted in the greenhouse for proteo- 

tion from wind and other disturbances which might cause the 

loss of awns. Four 8-inch pots were used for the seed of 

each head selection, and the seedlings thinned to one plant 

per pot. Data were taken on the awn characters and plant 

types of each head-progeny. 

Fluorescence Tests with Ultra-Violet Light. 

Vlorkers in the Uivision of Seed Investigations of 

the United States Department of Agriculture suggested the 

type of apparatus used for this test. A 75-watt electric 

light bulb was fastened inside a small, light-tight wooden 

box with a hole two and three-fourths inches square cut in 

the top directly above the bidb. The filter placed over 

this opening was of Corning glass, Red Ultra #584, and 

* Manufactured by the Corning Glass Works, Corning New York. 
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was three and one-eighths inches square. The new C X Corex 

glass bulb was reported to be more satisfactory than the 

ordinary íazda bulb, though brilliant fluorescence was ob- 

tained with the apparatus used. The cost of the filter 

and C X bulb is $1.85. 

The fluorescence test was applied to germinated 

seedlings of dcnestic, perennial, imported Italian, Argen- 

tine and "Oregon wild" ryegrass of the 1931 and 1932 crops. 

Each seed lot to be tested was thoroughly mixed and sub- 

sampled with the Boerner grain divider. Two loo seed sam- 

ples were counted from each reduced lot, and placed on 

moist white discs of filter paper in petri-dishes, each 

petri dish containing 25 seeds. Germinating was done in 
the laboratory. 

Counts of fluorescent seedlings began on the fïfth 

day. Data were taken at night because complete darkness 

increased the speed and accuracy of the work. The proced- 

ure of making the counts was as follows; te filter was 
placed over the hole In the box and. the light inside the 

box was turned on. The petri-dishes containing the seed- 

lings were placed nearby and one at a time the covers were 

removed and the dishes placed on the filter. he seedling 

roots which showed a blue fluorescence where they touched 

the filter paper were removed and counted. Data were re- 

corded after each lot had been tested. All reacting seed- 
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lings did not fluoresce at first, and sorne seeds were slow 

to germinate, so counts were made every two days until the 

18th day. 

Seed Measurements, 

This study was made to show the differences of awn 

content between machine dressed (1931 crop) and hand 

threshed (1932 crop) regrass seed. Each lot to be studied 

was sub-sampled with the Boerner grain divider. The meas- 

urements and counts were made on the basis of two 100-seed 

samples from each lot. Awn lengths and the percent of awr- 

less seeds viere recorded. Counts were also made of rach- 

illa types and seed shapes. Two rachilla types were set 

up; one, the wedge shaped, flattened rachilla of perennial 

ryegrass seeds, and the more or less cylindrical, flared 

tipped rachilla of Italian ryegrass. Seed shapes were 

based on the characteristic long slender caryopsis of per- 

ennial or English ryegrass, and on the shorter and slight- 

ly broader caryopsis of Italian ryegrass. These two types 

were difficult to separate on shape. The caryopsis of dom- 

estic ryegrass is usually extremely wide and plump, and was 

easier to identify by shape, 
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PRESENTATION OF DATA 

TEE FALL NURSERY. 

The seedlings of domestic ryegrass began to emerge 

on November 12 to 14, eight to ten days after planting. 

Perennial and iported Italian seedlings did not emerge un- 

til November 18 to 20. Vinter conditions we'e not severe 

and no winter killing was observed. The following temper- 

ature records were obtained from the cooperative meteor- 

ological reports of the Soils Department, Oregon State Col- 

lege, - E. F. Torgerson, observer: 

Temperature observed at Corvallis, Oregon for the vrinter 
months of the year 1931-1932. 

Month Mean 

o 
November 43.9 F. 

December 40.4 

January 40.2 

February 42.4 

Maxiirnm LLinimum 

66.00 F. 24.00 F. 

58.0 24.0 

55.0 24.0 

68.0 20.0 

Gradual growth took place during most of the winter, and 

by iiarch 1, 1933, the plants in every row were well estab- 

lished. inter growth was most rapid in domestic ryegrass. 

Imported Italian seedlings grew more slowly. Te per- 

ennial seedlings made very little growth in height, but 

showed considerable crown development. 

The March 1 observations gave little evidence in sup- 

port of the belief that much perennial stock exists In dom- 
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estic ryegrass,, The development of domestic ryegrass 

seedlings was not uniform but it was considered at this 

time that competition and soil variation accounted for 

most of the differences observed. 

Growth was rapid after April 15, and was always most 

vigorous in the domestic ryegrass. The characteristic low, 

fine leaved growth habit of Derennial ryegrass was evident 

at this stage, when compared with the coarser, taller, and 

lighter green leaves of domestic and imported Italian rye- 

grass. Differentiation in growth habit such as, degrees 

of leaf coarsness, and variations of color were appearing 

in domestic ryegrass plants before spike emergence began. 

Only a small number of these, however, closely resembled 

the perennial plant type, and such plants were observed in 

but a few rows of domestic ryegrass. 

Date of Spike Emergence. 

The first appearance of spikes was recorded in lot 

number 42, a perennial ryegrass grovm in Oregon from import- 

ed seed. This growth behavior was surprising because it 

came fully two weeks before tnat of any other lots. Lot 

number 42 was identical with all other perennial lots in 

other general characteristics, excepting that its spikes 

bore outer glumes which were unusually long. The other 

lots in the nursery produced spikes two or three weeks lat- 

er. Domestic and perennial ryegrasses were earlier than 
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the Imported Italian lot. Plant height at this time ranged 

from 35 to 45 cm. in the domestic lots, 30 to 35 cm. in the 

irported Italian lot, and 20 to 30 cm. in the perennial 

lots. 

Data on spike emergence are iven in Table 2. 

Date of Seed Ripening. 

Data on seed ripening were expressed in percent of 

spikes ripened on July 11. A spike was considered ripe 

when most of the seeds had matured to the tthard dough" 

stage. The ryegrass plant does not send up all of its 

spikes at the same time, nor does it mature all of the 

spikelets on one spike simultaneously. Pl9nt tynes varied 

widely in ti.e of ripening. ri;he undesirability of taking 

notes on the date on which the first spike ripens in any 

lot is apparent. 

Data on ripening of seed in the fall nursery are given 

in Table 2. 

There .vas some variation between lots in the percent 

of ripened seed on July 11. Domestic ryegrass seed ripen- 

ing varied between 55 percent In lot number 34, and 90 per- 

cent In lots numbered 6 and 8. The majority of dornesic 

lots were between 70 and 85 percent ripe. The perennial 

lots appeared to ripen their seed more slowly. Lots num- 

bered 43 and 44 bore spikes as soon as trie earliest of the 

domestic lots, but comparative seed ripenings were from ten 



Table 2.-Field data taken from representative rows in fall ryegrass nursery, planted November 4, 1931. * 

Lot Date of spike % of seed ripe Mature Survival of 
no. emergence. July 11, 1932. plant winter of 

height 1932-1.933 
in cm. 

1 May 21, 1932 88 87.5 5 

2 " 21, " 85 81.0 0 

3 II 21, " BO 83.0 5 

4 lt 21, ' 80 78.0 0 

5 t, 21, " 75 81.5 0 

6 " 21, " 90 83.0 0 

7 t, 23, " 75 89.5 0 

8 " 21, ' 90 81.5 5 

9 II 21, " 85 90.5 0 

lo t, 21, " 75 73.0 0 

li 21, " 75 82.5 0 

12 ' 23, " 75 76.5 0 

13 ' 23, 75 80.0 0 

14 " 21, " 80 79.0 5 

15 " 21, 85 81.0 5 

16 " 23, " 75 74.0 5 

17 " 23, ' 70 75.0 0 

18 " 21, " 85 73.0 0 

19 " 21, ' 85 76.5 0 

20 " 21, " 83 77.6 0 

21 " 21, " 88 77.5 lo 

22 " 21, " 75 76.5 5 

23 " 23, 70 78.0 0 

24 " 23, " 77 75.5 0 

25 " 23, " 70 76.0 5 

* Lot nuxribers i to 40 inclusive are domestic Lolium mul- t i f i o ruin. 



Table 2.---Continued. * 

Lot Date of spike of seed ripe biature Survival of 
no. emergence. July 11, 1932. plant winter of 

height 1932-1933. 
mcm. 

26 May 21, 1932 75 79.5 0 

27 " 25, " 66 79.0 0 

28 ' 23, " 75 85.0 0 

29 " 25, " 62 76.0 0 

30 " 21, " 73 74.5 0 

31 " 25, " 65 82.5 0 

32 " 25, " 63 80.0 O 

33 " 21, " 75 87.0 0 

34 " 25, 55 81.5 0 

35 " 25, u 60 79.0 0 

36 " 21, " 80 71.0 5 

37 " 21, " 88 82.0 10 

38 " 21, 85 83.0 0 

39 II 21, " 66 89.0 5 

40 " 21, " 88 86.5 0 

42 " b, 90 53.5 90 

43 21, " 68 56.0 95 

44 II 23, 65 51.0 95 

45 27, 55 53.5 85 

46 " 29, 58 71.0 '75 

46 " 27, U 60 63.5 75 

* Lot number 42 is domestic Lolium perenne. 
Lot numbers 43, 44, and 45 are importeLo1ium perenne. 
Lot number 46 is imported Loliuin multiflorum. 
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ten to twenty percent less. The early flowering lot num- 

ber 42 was the only perennial lot having a high percent of 

its seeds ripe. The imported Italian lot produced spikes 

later than any of the others and matured a few days later 
than most of the other types. 

Notes were taken during seed ripening on general 

Dlant types. Tile domestic ryegrass lots were made up of 

various plant forms. Most of them were typically Italian 
in general appearance, but of wider combinations of char- 

acters. Avmless and weakly awiled plants were frequent, as 

were striking differences of height, stooling, spike type, 

color, leaf growth and plant texture. Only a few domestic 

ryegrass lots In the nursery contained plants which exhib- 

ited true perennial growth characters. Lot nuniber 37 con- 

tained a few of such plants and lot number 21 a smaller 

numb er. 

Plant Measurements. 

The results of plant measurements on domestic, peren- 

nial, and imported Italian ryegrass are given in Table 3. 

Perennial ryegrass lot number 44 had an average plant 

height of 51 cm. All perennial lots were of considerably 

shorter growth than the rest of the plantings. Lot num- 

ber 46 of imported Italian ryegrass had an average height 

of 71 cm., which was approximately 10 cm. less than the 

average plant height of all domestic lots. These findings 
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Table 3.--Continued. 
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Ave. 80.2 1.42 6.1 24.5 75,5 23.0 21.3 '7.7 50 

44 51.0 1.-30 4.0 100.0 16.0 17.0 14.0 
46 71.0 1.45 6.0 40 60 22.0 20.5 6.6 

41.8 8 0.2 41,0 46.3 10.2 2.5 

80 20. :ioo. 

70 30 70 30 
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did no-t; agree with those of choth and Enlow (34), who re- 

ported that true Italian ryegrass is usually taller than 

domestic ryegrass. The above results were based, however, 

on only one lot of Italian ryegrass seed. There was no 

reason to doubt the genuineness of lot nunber 46, as it was 

used for check rows in one range of the fall nursery, and 

was decidedly different than any domestic or perennial rye- 

grass lot. This seed was imported from Scotland by a reli- 

able seed company, but might not have been true Italian 

ryegrass. Illustration 2 shows a row of imported Italian 

ryegrass, lot number 46, growing between rows of domestic 

ryegrass. There was considerable variation of almost every 

character observed In domestic ryegrazs. 

The average plant height varied between 90.5 cm. in 

lot number 9, and 71 cm. in lot number 36. The former lot 

was greatest in average length of spike and exceeded by 

only one lot in average number of spikelets per spike. The 

latter lot was smallest in average spike length and artiong 

the lowest in average number of spikelets per spike. Lot 

number 36 was least In average diameter of the cuim and lot 

number 9 was the largest. Their average diameters were 

1.17 mm. and 1.67 mm. respectively. The lots having the 

smallest average cuim diameters were usually slender types, 

with slim nodding spikes. Lots having large average cuim 

diameters were chiefly heavy types with rigid spikes. 

There is wide variation of spike types in domestic 



 

/ 

I 

/ 
.1 - 

- 
.1 

'4 4_ 
. I - 

..-,'. .41._I ¿F". .S r-p' 

1'k -..,' 
dka4::.. 

Illustration 2. Imported Italian ryegrass growing between 
rows of domestic ryegrass. 
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ryegrass. Lots predominantly dense spiked may be identi- 

fied on Table 3 by comparing the spike length with the 

nìmber of spikelets per spike. Lots containing "clubbe&' 

spikes, on which the spikelets aro densely grouped toward 

the tip, were common. Various spike types of domestic rye- 

grass are shown in Illustration 3. 

Little variation in the number of internodes was found 

except between the tallest and shortest plants within the 

individual lots. Lot number 9 averaged 6.2 internodes per 

plart, and lot number 36 averaged 6.3 internodes. Occas- 

lonal striking differences were seen, however, in the 

lengths of the pedu.ncles or upper Internodes. The average 

outer giurie lengths of domestic ryegrass were variable and 

were mostly greater than in lot number 46, of imported 

Italian ryegrass. Lot number 44, of perennial ryegrass, 

far exceeded the domestic and Italian lots in average outer 

glume length. Occasionally, lots of domestic ryegrass con- 

tained plants with long outer glu.mes, but this character 

appeared to be constant in perennial ryegrass. 

Lot number 44, of perennial ryegrass was loo percent 

smooth stemmed; a characteristic of all of the true peren- 

nial plants. Lot number 46, of' imported Italian ryegrass, 

contained both smooth and rough stemmed plants. The domes- 

tic lots varied in the percentage of plants having rough 

stems. 

Leaf growth of domestic ryegrass was entirely of the 



Illustration 3. Domestic ryegrass spike 
types showing awned and deciduous-awned seeds. 
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high stem-growth Italian ryegrass type. Marked differenc- 

es in leaf color and texture were noted, but no perennial 

typ es. 

Awn iieasurernents. 

The awn measurements given in Table 3, refer to the 

percent of the spikes bearing seeds with awns of the indi- 

cated lengths, and not to the percent of armed seeds. Ten 

lots of domestic ryegrass were found to contain awniess 

plants. Later studies indicated that many of these plants 

may have been deciduous-awned, and not truly awniess. Num- 

erous domestic ryegrass plants were partially avmed, with 

a large portion of their seeds awniess. In many cases 

these seeds were plainly deciduous-awned, but sometimes they 

appeared to have never possessed awns. Table 3 shows wide 

variation in length of awns and percent of awniess seeds in 

the domestic ryegrass lots. Lot number 46 bore few decid- 

uous-awned seeds and proved to be more strongly awned than 

any domestic lot with the exception of number 40. 

The variation between lots of domestic ryegrass was 

less striking than the variation within lots. Table 4 

gives the measurements of ten representative plants from 

lot number 3. Some of the differences may be ascribed par- 

tially to environmental factors such as competition between 

plants and soil heterogeneity. Other variations, in culm 

diameter, smoothness of stem, outer glume length, and awn 



Table 4. Showing variation in plant characters of ten plants in Fall ryegrass nur- 
sery lot No. 3. 

Plant Cuirn No. of stem 3tem Spike Spike- Outer glume length.* leads bearing awns 
height dia. inter- rough smooth length lets _______________________ 

jfl 
n.Iet 
¡Relative to flor. 

position. 

____ 
)ver 
5 

______________ 
5-2 
xmn. 

Less 
than 

Awn- 
less 

in cm. in 
mm. 

nodes. in cm. per 
spike. 

I am. 2 

nim. 

86 2.50 5 x 37.0 32 9 Shorter than ist x 
floret 

94 1.50 6 x 24.0 22 9 x 

98 2.00 6 x 30.5 31 7 'I x 

43 O.7b 6 x 5.0 7 4 " x 

73 i.00 7 X 14.0 17 '7 Equal to ist 
floret x 

106 2.00 7 x 33.0 27 8 ° x 

66 1.50 5 x 20.0 15 8 t, x 

74 1.50 6 x 25.5 23 8 Exceeds ist 
floret x 

88 1.50 7 x 28.0 28 9 " 
x 

91 1.50 6 x 35.5 28 12 Equals 2nd flor- 
X 

* Outer glume measurements taken on the lowest two spikelets of the spike. 
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length were considered to be type differences. 

Growth after Cutting. 

After mowing on July 24, the fall nursery made a rap- 

Id second growth. Spikes were emerging on August 15, and 

seed was again ripening on September 5. Five to ten per- 

cent of the plants in the domestic lots failed to recover 

after cutting. About half of the remaining plants pro- 

duced spindly growth from the crowns and nodes of the stub- 

ble, and the remainder of the plants were strong. The 1m- 

ported Italian ryegrass recovered much better than any lot 

of domestic ryegrass. Perennial ryegrass was not affected 

much by cutting, as many of the leaves were too low to be 

clipped by the mower. These observations on the compara- 

tive recovery of domestic and Imported Italian ryegrass 

aro similar to the observations of Levy and Davies (25), 

of New Zealand. They reported their "bad false perennial" 

(type 5) to be similar to Italian ryegrass in some charac- 

ters, but of poor recovery after cutting, while true Ital- 

Ian ryegrass recovered well even after the second and third 

cuttings. 

The late summer and fall of 1932 were dry, and the 

ryegrasses in the nursery dried up almost completely with 

the exception of the perennial types, the leaves of which 

were dark green, fine, and readily seen. The few peren- 

nial plants in domestic lots numbered 21 and 37 were easily 
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recognized, and were most numerous in number 37. Three 

other rows of domestic ryegrass which had not been assigned 

lot numbers were found to contain perennial-like plants. 

Winter Survival. 

Winter survival notes on the 1931 fall nursery were 

taken again after the second winter to further check the 

observations on perennial ryegrass content of certain lots 

of domestic ryegrass, and to compare the Derennial lots as 

to winter hardiness. 

The winter of 1932-1933 was the most severe in recent 

years in Western Oregon. The following temperature records 

were obtained from the Cooperative Meteorological reports 

of the Soils Department, Oregon State College,--E. F. Tor- 

gerson, observer: 

Temperature observed at Corvallis, Oregon for the winter 
months of 1932-1933. 

Month Mean 

o November 48.4 F. 

December 37.2 

January 39.0 

February 38.9 

Maximum 

65.00 F. 

57.0 

58.0 

58.0 

Minimum 

32.00 F. 

9.0 

19.0 

11.0 

The above table may be compared with the one on page 

26, giving the weather data during the saine period of the 

previous year. 
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The first severe low temperature period of the winter 
was in December, and was of long duration. The unprotec- 

ted plants were subjected to the effects of a hard, dry, 
cold wind of several days duration. This drying effect, 
with later soil heaving caused by alternate freezing and 

thawing was probably responsible for more winter killing 
than the actual cold temperature alone, Two severe per- 
iods of cold are recorded above, one in December and one 

in February. 

The data on winter survival in the fall nursery are 

given in Table 2. 

Twenty-eight of the 40 domestic ryegrass lots were 

completely winter killed. Ten lots showed slight evidence 

of perennial character in some plants, with approximately 

five percent of survival. These surviving plants were 

typically domestic in early leaf growth, and had none of 

the appearance of true perennial ryegrass plants. Lot 

number 37 had. approximately ten percent of survival arid 

most of these plants were of true perennial type in ap- 

pearance. Lot number 21 also had about ten percent of win- 

ter survival but most of the plants were of domestic type, 
and only three plants were perennial-like. These observa- 

tions agree with notes taken during the previous sunmier 

and fall on the apparent presence of perennial ryegrass in 

these lots. Three other rows of domestic ryegrass, which 
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were not assigned lot numbers, also showed aproximate1y 

ten percent of winter survival and the presence of peren- 

nial ryegrass plants. 

Lot number 46, of inmorted Italian ryegrass came 

through the winter with 75 percent survival. The perennial 

regrass lots numbered 42, 43, 44 and 45 survived the win- 

ter with stands of 85 to 95 percent. 
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THE SPRING NURSERY. 

This nursery was planted on ay 7, 1932 to test seed 

which arrived too late for fall planting, and to test do- 

mestic ryegrass for true annual characteristics. rhO 

height measurements on ay 21, of seedlings of domestic, 

Argentine, perennial, and imported Italian ryegrass lots 

were about two inches, two menes, one and one-half inch, 

and one inch, respectively. L)ry weather checked rapid 

growth from that date on, and only the most vigorous of 

the seedlings persisted. 

Date of Emernee. 

Data on date of spike emergence,date of seed ripening, 

plant height, and survival of the winter of 1932-1933 are 

given in Table 5. 

Spike emergences in the domestic and Argentine lots 

came at about the same time. The season was warm and dry 

and. these lots matured rapidly. 'he imported Italian rye- 

grass lots behaved in perennial fashion by going into a 

semi-dormant state and bearing no spikes. The perennial 

ryegrass behaved in the same way. Lots numbered 43 and 65 

contained three plants, each of which produced awned 

spikes. These were considered, however, to be volunteers, 

or the result of seed impurity. Lot number 41 contained 

59 plants, 20 of which bore spikes. The remainder were per- 

ennial-like in appearance. This 1t had been sent into the 



Table 5. Field data taken in spring ryegrass nursery, plant- 
ed May 7, 1932. * 

Lot Date of Spike Date of seed Plant urviva1 of 
no. emergence. ripening, height winter of 

in cm. 1932-1933. 

i Jurie 26 July 15 30.5 65. 

2 " 24 " 15 35.5 50. 

3 24 " 15 35.5 65. 

4 " 25 " 15 33.0 50. 

5 u 24 15 35e5 50. 

6 ° 23 " 15 35,5 50. 

7 " 24 " 15 35.5 20. 

8. " 23 " 15 35.5 50. 

9 " 25 " 15 38.0 50. 

10 " 27 " 15 28.0 50. 

11 " 25 " 15 35.5 50. 

12 " 29 " 17 33.0 50. 

13 " 25 " 15 35.5 50. 

14 28 17 30.5 65. 

15 " 24 " 15 35.5 50. 

16 " 24 " 15 30.5 50. 

17 24 " 15 33.0 50. 

18 " 28 " 17 28.0 50. 

19 " 25 15 30.5 50. 

20 " 24 " 15 33.0 50. 

21 " 25 " 15 38.5 65. 

* Lot nuniters i to 30 are domestic Lolium multiflorurn. 



Table 5. Continued. * 

Lot 
no. 

Date of spike 
emergence. 

Date of seed 
ripening. 

Plant 
height 
in cm. 

Survival of 
winter of 
l932-l933. 

22 June 25 July 15 35.5 50. 

23 " 26 " 15 33.0 50. 

24 ' 24 It 17 :35.5 50. 

25 ' 26 " 15 30.5 50. 

26 " 25 " 15 33.0 20. 

27 " 28 " 17 30.5 50. 

28 " 26 tI 35.5 50. 

29 ' 24 II 15 35.5 20. 

30 24 tI 

- 35.5 50. 

41 24 " 15 7.5 50. 
to 

25.0 

42 ** 7.5 85. 

43 ** 10. 95. 

44 ** 7.5 95. 

45 ** 10.0 85. 

4G ** 12.5 85. 

47 ** 10.0 85. 

48 June 26 July 17 30.5 80. 

49 ** 7.5 95. 

* Lot numbers 41 and 42 are domestic Lolium perenne. 
Lot numbers 43 to 45 are imported Lolium perenne. 
Lot nuiibers 46 and 47 are imported Lolium multifloruxn. 
Lot number 48 is a type offered for sale as domestic 

L. perenne. 
** No spikes produced. 



Table 5. Continued. * 

Lot Date of spike Date of seed Plant Survival of 
no. emergence. ripening, height winter of 

in cm. 1932-1933. 

50 ** 7.5 95. 

51 ** 7.5 95. 

52 June 24 July 15 32.0 10. 

62 ** 7.5 90. 

63 ** 7.5 80. 

64 ** 7.5 90. 

65 ** 7.5 85. 

66 June 26 July 15 10.0 60. 
to 

35.5 
(This 1t appears to be a mixture of Domestic 
and English types, as some plants failed to 
produce seed heads in first year, and had a 
perennial type appearance.) 

* Lot numbers 49, 50 and 51 are imported L. perenne. 
Lot number 52 is Argentine L. multiflorum. 
Lot numbers 62 to 65 are imported L. perenne. 
Lot number 66 is Oregon wild ryegrass, Lolium spp. 

** No spikes produced. 
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seed laboratory as do!:estic English ryegrass, but was lat- 

er identified as domestic ryegrass with some English pre- 

sent. Lot number 48 came from seed sold as Lolium perenne. 

It appeared to contain a few seeds of perennial ryegrass, 

but the bulk of the lot was typical domestic seed. Only a 

few near-perennial type plants in this lot failed to bear 

spikes. -.Lot number 66, of "Oregon wild" ryegrass appeared 

to be a mixture of about 75 percent domestic and 25 percent 

perennial ryegrass. Approximately one-fourth of the plants 

in this lot were perennial-like in appearance and failed 

to bear spikes. Lot number 52, of Argentine ryegrass, was 

similar to domestic ryegrass in general appearance, but 

produced a great many small spikes which bore few seeds. 

Nursery rows of Argentine and domestic ryegrass produced 

440 and 320 spikes respectively, on approximately the same 

number of Dlants. 

Date of Seed Ripenin. 

Seed ripening commenced on July 15 and was Dractically 

complete in two days. The method of taking seed ripening 

data in the fall nursery was not used in this case because 

the plants matured too rapidly. 

Plant Jeight. 

Plant height notes were taken on July 17. The matured 

domestic and Argentine ryegrass plants ranged from 25 to 38 

cm. in height. The perennial and imported Italian plants 
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ranged from seven to ten cm. in height. 

Plant Types. 

Plant type variations in doiestic ryegrass were no- 

ticeable at maturity. All do-nestic lots appeared to con- 

tain some perennial or near-perennial types in greater pro- 

portions than could be seen in these same lots in the fall 

nursery. Coarse, stemmy plants were also frequent. Illus- 

trations 4 and 5 show coarse and fine domestic ryegrass 

plants from nursery lot number 8. The presence in many do- 

mestic lots of plants similar to the type shown in Illus- 

tration 5 was not considered to indicate the presence of 

true perennial ryegrass. Many of these plants were slight- 

ly awned, and leaf growth was too lax to be considered 

characteristic of the true perennial type. 

Winter Survival. 

Winter-killing was less severe in the spring nursery 

than in the fall nursery. The survival of domestic rye- 

grass ranged. from 20 to 65 percent. The domestic plants 

which survived showed no perennial characteristics, with 

the exception of lot number 21, in which a few fine-leafed 

forms \;ere seen. This lot had shown perennial-like tenden- 

cies in the fall nursery also, but the fine leaved plants 

which it contained were not considered to be truly perenni- 

al in either case, as some bore minute awns. Lots numbered 

46 and 47, of imported Italian ryegrass, again proved to be 
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Illustration 4. A coarse type of domestic 
ryegrass from spring nursery lot number 8. 



Illustration 5. A fine perennial-like type 
of domestic ryegrass from spring nursery lot 
number 8. 



more persistent than domestic ryegrass. These lots showed 

85 percent of winter survival. Perennial ryegrass varied 

from 85 to 95 percent. Lot number 66, of "Oregon wild" 

ryegrass survived 60 percent, and was surpassed by several 

domestic lots. A number of the surviving 1ants were per- 

ennial types, and similar to much of the wild ryegrass 

growing everywhere except in coercial domestic ryegrass 

f ields. Lot number 52 of Argentine ryegrass with 10 per- 

cent winter survival, was the least hardy of any lot. 

The Astoria Trials. 

General observations on the grials at Astoria were 

made on October 15. The dnestic and Argentine ryegrass 

trials made about equal growth in height, but foliage was 

best developed on the domestic ryegrass. The Argentine 

ryegrass bore the largest number of spikes, many of which 

were small. These grasses appeared to be identical in all 

other characters. Imported ItalIan ryegrass had not at- 

tamed the height of domestic and Argentine ryegrass but 

produced much heavier leaf growth and was beginning to bear 

spikes. The perennial ryegrass produced a dense, fine leaf 

growth, but no spïkes were formed. All four of the grasses 

remained green all summer, and under the moist conditions 

were growing more profusely than in the nursery t Granger 

in the Willamette Valley. 

The winter of 1932 and 1933 was the most severe in 30 
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years at Astoria, where the climate is ordinarily mild, 

with little freezing. A sudden severe frost, however, 

completely winter-killed everything in the trials except- 

ing perennial ryegrass. Five strains were planted, and 

survival ranged from 1 to 100 percent. The strain sur- 

viving 100 percent was five percent winter-killed in the 

nursery trials at Granger. This strain was obtained from 

A. G. Leighton, Ltd. of Witchchurch, England, and originat- 

ed in Holland. A lot number was not assigned to it in the 

nursery trials. Lot number 49, of perennial ryegrass sur- 

vived about 50 percent at Astoria, and 95 percent at Grang- 

er. Jorgenson (23) reported on strains of perennial rye- 

grass varying in hardiness. 



GREENHOUSE STUDS 

Roots. 

42. 

This study was made to determine the extent to which 

root growth parallels top growth in domestic, perennial, 
and imported Italian ryegrass. The average root lengths in 
cm. for the three 60-day trials on each of the types of rye- 

grass are given below: 

Domestic 60 cm. 

English 41 cm. 

Italian 56 cm. 

Domestic ryegrass made the longest and most divergent root 

growth. The roots of imported Italian ryegrass were rieavi- 

er and more nuierous, but not as long and spreading as 

those of domestic ryegrass. Perennial ryegrass root devel- 

opment was considerably less extensive than that of either 
domestic or imported Italian ryegrass. The results indica- 
ted a relationship between the amount of top growth and the 

amount of root development, at least during the early per- 
iod of growth. '?eights of the roots were not taken because 

of the amounts of soil organic matter inibedde in the fine 
roots. One of the three trials cducted is shown in Illus- 

tration 6. 

Additional Head Selections. 

These trials vere not extensive lxit illustrate some- 



Illustration 6. One of the trials on root development. Left to 

right, imported Italian, perennial, and danestic regrass. 

-_---___.-.. -._-- a------ - __..__s__ -- ------------'.'------ ------ .--- - -- - - -- --- - 
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thing of the genetic makeup of domestic ryegrass. The 

plantings were made primarily to show that mature plants 

which appear to be awniess in the field ma not be genet- 

ically awniess. Other data, on growth habit and plant 

color, viere also taken. The nature of these latter char- 

acters in the perent plants were not known. The results 

of these data are shown in Table 6. Head selection H was 

the most interesting of the group. The parent plant was 

apparently awniess and produced two awniess offspring of 

different growth habits, and two offspring having diff er- 

ent awn tyDes. Head selection J shows that variations were 

not observed in all progeny. Illustrations 7, 8, 9, and 

10 show the progeny of some of the head selections. These 

photographs were taken 10 days before the data given In 

Table 6 weie recorded. 



Table 6.--Descriptions of 11 head selections of do-estic ryegraas snd of 4 offspring from the seed of each--show- 
ing various types of progeny from single plants. 
Head Description of 
selec- 
tions, Parent plant. Offspring. 
A Awniess i plant light green, having awns 

5-8 iwn long. 3 plants dark green 
mostly awniess, with occasional 
short, fine awris. 

B Awns 5-0 mm long. Most seed heavily awned; remain- 
Some seeds appar- der having short thin awns. 2 
ently deciduously plants having smooth stems; 2 
awned. having rough stems. 

C Mostly awniess. Spikes late of emergence. 2 
A few short awns. plants dark green and of modei- 

ately dense growth. 2 plants 
light green and lax of growth. 

D Awnless Many seeds awniess, especially 
those in lower spikelets. 3 
plants of medium-lax growth. i 
plant open and upright. 

E Awniess All plants baying a few small, 
thin awris. 

F Awns 4-0.5 mm All spikes avmed. 2 plants hay- 
long. ing outer glume lengths of over 

10 mm. 2 plants having outer 
gluanes 6 mm long. 2 plants light 
green and rough of stem. 2 plants 
dark green and smooth of stem. 

G Awnless All of open growth. 2 plants hay- 
ing long glumes, awniess and 
slightly awned seed. 2 plants 
heavily awned. 

H Awniess i plant very dark green and dense. 
Awnless. i plant awniess and of 
open growth. i plant heavily 
awned. 1 plant awniess except on 
terminal spikelet. 

Awns 4 mm long to Ail seeds normally awriod. 
awniess. Some awns 
probably deciduous. 



Table 6. --Continued. 

head Description of 
selec- 
tions. Parent Plant. Offspring. 

J Awns long. 
7-8 mm. 

K Lightly awned to 
awnless. Plant 
small, fine, 33 
cm tall. spike 
5 cm long. Stem 
0.5 imri dia. 

All spikes neavily awned. All 
plants of similar growth habit. 

Spike late of emergence. Plants 
smaller than usual. Showing 
marked variation in general ap- 
pearance. 1 plant very dark 
green and fine of leaf, i 

plant very light green and fine 
of leaf. 2 plants coarse and of 
normal green color. 



Illustration 7. Plant types in progeny of Head 
$election C. 

IlL // 

- 

d9- f 

/' 

Illustration 8. Plant types in progeny of Head 
Selection K. Color filter uzed on camera lens to 
show the light colored plant in left center, and 
the dark plant in right center. 



Illustration 9. Plant tpes in progeny of Head 
Selection H. The plant in right center is a 

dense dark green type. The plant in left center 
is lax an open crowned. 

Illustration 10. 'lypes in progeny of 4 head sel- 
ections, Left to right, C, J, H, E. 
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FLUORESCENCE TESTS WITH ULTRA-VIOLET LIGHT 

Certain substances have the property of absorbing the 

short, invisible ultra-violet rays and emitting longer, 

visible rays. This is known as fluorescence, 

Foy (9) stated that there is no definite knowledge 

concerning the substance responsible for fluorescence in 

reacting seedlings of ryegrass. He suggested that the 

cnaracteristic fluorescence may be du to the product of a 

reaction between an exudate, perhaps an enzyme, of the 

seedling root and the filter paper base. 

The fluorescence test was applied to seedlings of the 

1931 (original seed samples) and 1932 (nursery) seed crops 

in some cases. No 1932 seed was available from the lots 

for which only 1931 figures are given. The 1932 figures 

only, are given for other lots of seed. 

The results of fluorescence tests applied to the seed- 

lings of domestic, perennial, Argentine, imported Italian, 

and miscellaneous ryegrasses are given in Table 7. 

Differences in percent of fluorescence between the 

1931 and 1932 seeds of the same lots were generally appar- 

ent. The average of fluorescence for the lots numbered 1 

to 10 were 88.7 and 93.9 percent for the 1931 and 1932 seed 

respectively, or a difference of 5.6 percent. These re- 

suits seem to support the theory of Foy (9) who suggested 

that an enzyme may be the cause of fluorescence in seed- 



Table 7.--Results of Fluorescence Tests on Seedlings from 
lots of Ryegrass of various origins and types, including 
Parents and Progeny lots of 1931 Fall Plantings. 

Lot 

ber. 

Year. Origin and Kind. Fluorescent 
seedlings. 

1 1931 Domestic L. multifloruin. 88.0 
1 1932 " 92.0 

2 1931 tI 87.0 
2 1932 H 93.0 

3 1931 " 90.0 
3 1932 tI 

94.0 

4 1931 " 92.0 
4 1932 " 93.0 

5 1931 " 87.0 
5 1932 " 95.0 

6 1931 't 83.0 
6 1932 II 

92.0 

7 1931 It 

93.0 
7 1932 tI 

100.0 

8 1931 " 89.5 
8 1932 " 

94.0 

9 1931 " 86.5 
9 1932 It 

95.0 

10 1931 " 91.0 
10 1932 " 91.0 

11 1931 t, 

87.0 
11 1932 t' 

92.0 

12 1931 " 92.0 
12 1932 94.0 

14 1932 " 90.5 

15 1932 H 93.0 

16 1932 0 91.0 

17 1932 " 94.0 

18 1932 " 91.5 



Table 7.--Continued. 

Lot Year. Origin and Kind. Fluorescent 
seedlings. 

ber. 

19 1932 Domestic L. multiflorum 94.5 

20 1932 " 89.5 

23 1931 96.0 
23 1932 91.0 

24 1931 11 

90.0 
24 1932 tI 955 

25 1931 89.0 
25 1932 lI 

98.0 

26 1932 tI 970 

27 1932 U 95.5 

28 1932 U 90.5 

29 1932 " 97.0 

30 1932 tI 

94.0 

31 1932 tI 100.0 

32 132 It 100.0 

33 1932 " 94.0 

34 1931 " 95.0 
34 1932 " 90.0 

35 1931 " 85.0 
35 1932 92.5 

1932 " 97.0 

1932 It 98.0 

38 1932 tI 

98.0 

39 1931 II 95.0 
39 1932 I1 96.0 

40 1931 I' 90.0 
40 1932 't 95.0 



Table 7.--Continued. 

Lot Year Origin and Kind. Fluorescent 
nun- seedlings. 
ber. 

42 1931 Domestic L. perenne 13.0 
42 1932 II 10 

43 1931 Imported L. perenne 24.0 
43 1932 54.0 

44 1931 Scotland L. perenne 18.0 
44 1932 It 40.0 

45 1931 N. Zealand L. perenne òO.O 
45 1932 tI 86.0 

46 1931 Scotland L. multiflorum 80.G 
46 1932 98.0 

47 1931 B.P.I. sample L. rnultiflorum 98.0 

48 1931 "DomestIc L. perenne" 85.0 

49 1931 England L. perenne 7.0 

50 1931 I' 11.0 

51 1931 " 4.0 

52 l3l Argentina L. multifloruin 76.0 
52 1932 " 76.0 

53 1931 N. Zealand L. perenne 0.0 

54 1931 I, 5.0 

55 1931 ' 12.0 

57 1931 N. Zealand "False perennIal" 64.0 

58 1931 N. Zealand L. multiflorum 20.0 

59 1931 Holland L. perenne 13.0 

61 1931 Coimercia1 L. perenne * 2.0 

66 1931 Oregon Wild L. Sp. 70.0 

* Certified L. perenne from New Zealand, Imported by 
Chas. H. Lilly Seed Co., Seattle. 
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lings v;ich react positively. The fact is well-lmown that 

seeds lose their enzyme activity with age, and the decreas- 

ed fluorescence of the 1931 seeds may be the result of de- 

creased enzyme activity, 

During the fluorescence trials on the seedlings of do- 

mestic and imported Italian ryegrass it was observed that 

a faint blue fluorescence showed on the filter paper around 

some seeds which failed to germinate. This indicates that 

the fluorescent substance is present in both dead and dor- 

ment seeds, and that it is water-soluble. 

When the results of the fluorescence tests are used 

as a guide, only lots 7, 31, and 32 of domestic ryegrass 

were found to be 100 percent non-perennial. A few other 

lots fluoresced 98 percent. The lots of imported Italian 

ryegrass, numbered 46 and 47 showed 98 percent fluorescence. 

Domestic ryegrass lot number 37, which appeared to contain 

perennial ryegrass in the nursery trials fluoresced 98 per- 

cent. Coibry (4) reported 88.89 to 94.21 percent of fluor- 

escence in samples of domestic ryegrass. Lots numbered 13, 

21 and 22 became badly infected with mold and bacterial 

colonies du2lng germination, and were discarded. The aver- 

age of fluorescence for all of the 1932 lots of domestic 

ryegrass seed was 94.2 percent. 

The findings of Foy (9), Corkill (5), and Linehan and 

Mercer (27), when applied to these data indicate that the 

domestic ryegrass used in these trials averages approxi- 
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rnately 5 percent true perennial and 95 percent Italian and 

intermediate forms of ryegrass. The writer, however, con- 

sidered that sorne of the findings of the above workers do 

not strictly apply to domestic ryegrass. evera1 awned, 

non-fluorescent seedlings were seen in scne of the tests. 

Corkill (b) believed that fluorescence depends on a single 

mendelian factor, and segregates in the seedlings of a hy- 

brid plant in a 3 fluorescent to i non-fluorescent ratio. 

Providing that non-fluorescence is not dependent for ex- 

pression upon some perennial genetic factor, it seems rea- 

sonable to account for the awned non-fluorescent seedlings 

in domestic ryegrass. The writer further considered that 

on the basis of the behavior of the nursery plantings, the 

lots of domestic ryegrass did not contain approximately 

5 percent of true perennial ryegrass. The fluorescence 

test appears to be less accurate when applied to domestic 

ryegrass than to other ryegrasses. 

several investigators have reported that ryegrasses 

cross naturally in the field. Evidence of crossing between 

lots of domestic and perennial ryegrass in the fall nursery 

was obtained. The writer's observations also indicate that 

the direction of the prevailing winds at pollination time 

determines the direction of pollen spread. It was assumed 

that the 1931 lots of seed were grown under conditions less 

favorable to natural crossing of species than those occur- 

ring during the formation of the 1932 seed crop. Compari- 
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son of the fluorescent character of lots of perennial 

ryegrass before and after being grown in the nursery sug- 

gested that crossing had taken place. A few lots of do- 

mestic ryegrass grown next to check rows of perennial, al- 

so indicated that crossing may have taken place. The lots 

referred to are as follows; domestic ryegrass lots numbered 

10, 23, 34, and 39, and the perennial ryegrass lots number- 

ed 42, 43, 44, and 45. 

Lots of Lolium rnultifloruin Lam. (domestic) numbered 

23 and 34, growing adjacent to Lolium perenne L., indicatea 

that crossing had taken place to a larger extent than in 

the other domestic lots shown in the previous paragranh. 

In both cases the percent of fluorescence of the 1932 seeds 

v.ras lower than that of the 1931 seeds. i.he other domestic 

lots mentioned had approximately the same figures for the 

seeds of both years. Slight crossing was indicated, howev- 

er, because In most cases the 1931 seeds were considerably 

lower than the 1932 seeds in percent of fluorescence. 

The most striking Indications of crossing In the 

nursery may be seen by observing the 1931 and 1932 figures 

on percent of fLiorescence In the perennial lots listed 

above. Lot number 42 showed a large Increase of fluores- 

cence after growing one season in the nursery. The tests 

with perennial ryegrass indicated a large amount of cross- 

ing with domestic ryegrass. 

The various 1931 lots of perennial ryegrass tested, 

showed wide variations In îurity. Lot number 53, a sample 



of certified Mother Seed from New Zealand vias the only one 

which tested genetically pure. The remainder were from 2 

to 50 percent fluorescent. This statement does not apply 

to 1932 (nursery grown) seeds, for reasons already stated. 
Lot number 52, of Argentine ryegrass showed 76 per- 

cent of fluorescence, The nursery behavior of this lot 
did not indicate that it ccntained any true perennial rye- 
grass. Jenkin (19) reported that when compared with per- 
ennial ryegrass, the Argentine form was slDrt-lived and ex- 

hibited no perennial characteristics. The fluorescence 
test indicates that it is not genetically the same as do- 

mestic ryegrass. The writer therefore considered the 

fluorescence test to be somewhat inaccurate when applied 
to this løt of Argentine ryegrass. 

Lot number 66, of "0reon wild's ryerass fluoresced 
70 percent. This observation checked In a general way 

with nursery and f icid observations, and was considered to 
indicate the presence of perennial ryegrass. Lot number 

48 has been discussed in the previous studies as seed. 

which was offered for sale as perennial ryegrass, but which 

appeared to be mostly domestic ryegrass. The fluorescence 

test showed the seedLings to be 85 percent fluorescent. 
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SEED MEASURELENTS 

The positive identification of domestic ryegrass seed 

samples Is difficult. Many deciduous-awned seeds come 

through the harvesting and cleaning process In an awniess 

condition. The tips of the lemma and palea are often bro- 

ken away, and the seed has little excepting rachilia type 

and seed shape by which it may be Identified. In some 

seed samples these characters may be variable. Table B 

presents data taken on domestic, perennial, imported Ital- 

ian, and Argentine ryegrass of the 1931 and 1932 crops. 

Awned seeds were noticeably most numerous ïn the hand 

threshed 1932 lots. The great variation In number of awn- 

less seeds In the domestic ryegrass lots undaibtedly was 

due to differences in the amount of cleaning which the lots 

went through, as well as to awn bearing differences. The 

common belief that all awniess seed Is perennial ryegrass 

may result in the marketing of heavily-dressed seed of do- 

mestic ryegrass as the perennial type. 

Seed shape and rachilla type appeared to vary togeth- 

er in most of the domestic ryograss. The seeds in lot num- 

ber 37 bore*unusua1ly large percent of the wedge-shaped, 

flat, perennial type rchIlla. This lot ap eared to pc 

sosa a few perennial plants in the nursery trials, though 

the seeds were 98 percent fluorescent. Lot number 52, of 

Argentine ryegrass was not noticeably different from many 



Table 8. --Comparative measurements of awn lengths of machine-dressed (1931) and hand- 
thresLed (1932) ryegrass seeds, with percent of fluorescence, and observations of rach- 
illa type and seed shape in lots of domestic, perennial or English, and Italian ryegrass 
Lot Year. Rachulla Fluorescent Awns Avms Awns Awn- Seed Shape. no. type. seedlings, over 5 to 2 to loss. 

glish- Italian- 5 mm 2 mm O mm 
_________________ 
Slender Plump like. like. long. long. long. 

1 1931 7 93 88.0 5 47 20 28 10 90 
1 1932 6 94 92.0 1 16 13 70 10 90 

2 1931 5 95 87,0 0 14 4 82 9 91 
2 1932 6 94 93.0 13 35 20 32 6 94 

3 1931 3 97 90.0 0 14 12 74 13 87 
3 1932 6 94 94.0 8 50 18 24 6 94 

4 1931 6 94 92.0 0 19 12 69 6 94 
4 1932 3 97 93.0 2 43 16 39 5 95 

5 1931 6 94 87.0 3 22 12 63 4 96 
5 1932 7 93 95.0 9 39 15 37 2 98 

6 1931 5 95 83.0 3 21 9 67 4 96 
6 1932 7 93 92.0 4 35 21 40 8 92 

7 1931 9 91 93.0 $ 15 17 65 10 90 
7 1932 7 93 100.0 2 29 22 47 6 94 

8 1931 7 93 89.5 3 8 13 76 6 94 
8 1932 3 97 94.0 2 35 23 40 9 91 



Table 8.--Continued. 

Lot Year. Raclilila Fluorescent Awns Awns Awns Awn- Seed Shape. 
no. type. seedlings. over 5 to 2 to less. 

English- 
_ 

Italian- % B n 2 mm O inni % Slender Pluiìrn. 
like like long. long. long. 

% 0/ (;/ % % g 
/0 -- /0 

- 

9 1931 4 96 86.5 2 9 11 78 8 92 
9 1932 4 96 95.0 10 34 23 33 6 94 

10 1931 6 94 91.0 0 7 7 86 4 96 
10 1932 5 95 91.0 7 47 26 20 3 97 

11 1931 2 98 87.0 2 14 9 75 5 95 
11 1932 9 91 92.0 3 30 16 51 5 95 

12 1931 6 94 92.0 0 5 14 81 5 95 
12 1932 5 95 94.0 6 46 25 23 2 98 

13 1931 5 95 0 5 10 85 2 98 
13 1932 9 91 2 37 28 33 10 90 

14 1931 3 97 9 34 13 44 5 95 
14 1932 4 9G 90.5 5 51 13 31 1 99 

15 1931 0 100 1 9 11 '79 6 94 
15 1932 4 96 93.0 5 43 18 34 4 96 

16 1931 3 97 1 7 15 77 8 92 
16 1932 6 94 91.0 11 48 13 28 4 96 

17 1931 2 98 1 9 8 82 5 95 
17 1932 4 96 94.0 13 39 23 25 2 98 



Table 8. --Continued. 

Lot Year. Rachilla Fluorescent Awns Awns Awns Awn- Seed Shape. 
no. tjpe. seedlings, over 5 to 2 to less. 

English- Italian- b n 2 min O mm 
Slender Plump. like like long. long, long. 

/0 

i:i 1931 4 96 3 17 12 68 4 96 
18 1932 2 98 91.5 5 40 19 $6 1 99 

19 1931 4 96 3 27 7 63 4 96 
19 1932 3 97 94 . 5 3 31 24 42 2 98 

20 1931 5 95 1 13 9 77 7 93 
20 1932 3 97 89.5 2 32 39 27 3 97 

21 1931 4 96 0 12 II 77 6 94 
21 1932 4 96 6 33 21 40 3 97 

22 1931 6 94 2 7 12 79 4 96 
22 1932 4 96 9 33 24 34 2 98 

23 1931 9 91 96.0 0 12 8 80 7 93 
23 1932 8 92 91.0 5 42 21 32 5 95 

24 1931 5 95 90.0 0 1 11 88 2 98 
24 1932 6 94 95.5 4 32 29 35 4 96 

25 1931 3 97 89.0 0 8 8 84 4 96 
25 1932 4 96 98.0 10 36 20 34 3 97 

26 1931 5 95 0 9 19 72 5 95 
26 1932 6 94 97.0 2 48 18 32 6 94 

27 1931 3 97 0 7 7 86 6 94 
27 1932 4 96 95.5 3 28 25 44 7 93 



Table 8.--Continued. 
Lot Year. Rachilla Fluorescent Awns Awns Awns Avm- Seed Shape. no. type. seedlings. over b to 2 to less. 

. 

English- 
. Italian- % 53n 2m 0mm 

like like longe longe longe Slender Plump. 

% % % 70 
% 

28 1931 0 100 0 11 6 83 2 98 28 1932 2 98 90.5 7 37 22 34 4 96 
29 1931 7 93 2 lb 17 66 6 94 29 1932 7 93 97.0 1 21 38 40 8 92 
30 1931 2 98 0 12 9 79 3 97 30 1932 5 95 94.0 4 39 20 37 10 90 
31 1931 3 97 2 14 9 75 3 31 1932 4 96 100,0 5 32 23 40 6 94 
32 1931 15 85 2 19 5 74 7 93 32 1932 16 84 100.0 3 38 19 40 9 91 
33 1931 5 95 3 27 18 52 5 95 33 1932 6 94 94.0 1 38 24 37 8 92 
34 1931 3 97 95.0 1 5 5 89 2 98 34 1932 7 93 90.0 2 39 24 35 5 95 
35 1931 9 91 85.0 1 11 6 82 7 93 35 1932 10 90 92.5 0 21 28 51 8 92 

36 1931 9 91 0 12 11 77 5 95 36 1932 10 90 97.0 2 25 25 48 8 92 
37 1931 14 88 2 5 7 86 8 92 37 1932 18 82 98.0 12 37 22 29 4 96 



Table 8.--Continued. 

Lot Year. Rachjlla Fluorescent Awns Awns Avms Awn- Seed Shape 
no. type. seedlings. over b to 2 to less. 

lic Engh- aan-. tu % 5nm2 2mm Omm __________ 
long. long. long. % Slender. Plui 

«I 

;/ 

c 
/0 

/0 Ic' /0 % 

38 1931 5 95 O 5 1 94 5 95 
38 192 8 92 98.0 4 35 20 41 9 91 

39 1931 7 93 95.0 0 6 8 86 6 94 
39 1932 7 93 96.0 5 30 29 36 8 92 

40 1931 2 98 90.0 1 9 11 79 3 97 
40 1932 2 98 95.0 1 24 29 46 5 95 

42 1931 68 32 13.0 O O 0 100 79 21 
42 1932 74 26 41.0 0 0 0 100 28 72 

43 1931 82 18 24.0 0 1 0 99 80 20 
43 1932 38 32 54.0 O 9 12 79 31 69 

44 1931 68 32 18.0 O O 1 99 35 65 
44 1932 88 12 40.0 0 0 0 100 21 79 

45 1931 75 25 50.0 0 0 0 100 25 75 
45 1932 87 13 86.0 0 0 0 100 13 87 

46 1931 8 92 80.0 12 29 20 39 14 86 
46 1932 9 91 98.0 7 47 24 22 4 96 

52 1931 2 98 76.0 1 10 13 76 1 99 
52 1932 5 95 76.0 0 6 31 63 4 96 
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lots of domestic ryegrass. Lot number 46, of imported 

Italian ryegrass contained fewer awnless seeds than any 

lot of domestic ryegrass of the same year. This indicated 

a stronger awned condition in true Italian ryegrass. Lot 

number 43, of perennial ryegrass was 99 and 79 percent awn- 

less in the 1931 and 1932 crops respectively. The 1931 

seed was previously shown to be 24 percent fluorescent. A 

thorough job of machine dressing may have been responsible 

for the few awns present in the 1931 seeds. 

Coibry (4) reported that the observations of helibo 

(15) do not aptly to domestic ryegrass seed. She studied 

a number of characters which are useful In the separation 

of domestic and perennial ryegrass seeds. These characters 

are as follows: 

Domestic ryegrass seed: 

1. Seeds awned. 

2. Lemma tends to be longer than the palea. 

3. Seed broad across the middle. 

4. Palea flare at the tip. 

5. Palea flat, nd dipping downward at the tip 

of the seed. 

Perennial ryerass: 

1. Seeds awniess. 

2. Lemma tends to be shorter than the palea. 

3. Seed not broad across the middle. 

4. Palea not flared at the tip. 
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5. Palea depressed along the center, from the 

base to the tip. 

Other Seed Characters. 

Test \eight. 

Foy (8) stated that a high test weight of perennial 

ryegrass seed indicates high quality. he also reported 

that perennial ryegrass seed should weigh not less than 25 

pounds per bushel, and that exceptional lots may weigh 40 

pounds per bushel. No reports on the test weight of the 

seed of dcmestic, or Italian ryegrass are known to the 

writer. 

The test weight of domestic ryegrass depends chiefly 

on several factors; the maturity of the seed, the percent 

of awned seed, the closeness of threshing, the purity of 

the seed, and possibly seed wetting. The statement has 

been made previously that cleaning machinery remove5 many 

of the awns from domestic seed. This markedly increases 

the test weight. Two lots of domestic ryegrass seed were 

observed in a seed warehouse. One lot was grown clean and 

required only passIng through the fanning mill to. remove 

chaff end light seeds, and lost but few awns. The other 

lot was originally not so clean, but the seeds were simi- 

lar to the former lot in awn content. The latter lot re- 

quired several cleanings to bring it to the desired purity, 

during vthich many awns were lost. The final test weights 
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on the former and the latter lots were 23 and 30.1 pounds 

per bushel, respectively. A lot of domestic ryegrass seed 

in the laboratory had attest weight of 32 pounds per bushel. 
some of the domestic seed lots used. for seeding the nursery 
were unusually plump and free from awns, and would undoubt- 

edly have been much higher in test weight than the lots re- 
corded above. Unfortunately, none of this seed was obtain- 
able in amounts large enough for test weight determinations. 

Germination. 

Ryegrass seed which has been properly harvested and 

cured under favorable conditions, and which has passed the 
resting stage, is invariably of high germination quality. 
Hyde (18) reported that the 1931 New Zealand perennial rye- 
grass seed crop varied in average germination from '71 to 93 

percent, depending on the district in which it was grown. 

The germination of the 1932 domestic ryegrass seed samples 

tested by the Federal-State Cooperative Seed Laboratory, 
averaged 93.76 percent. During the performing of the fluor- 
escence tests it was observed that many lots of 1931 seed 

were considerably lower than the 1932 lots in percent of 

germination. The 1931 lots were at least 20 months old at 
that time. No systematic data were taken on the 'ctua1 
decrease in germination, but it was estimated to be about 

15 percent. 
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ECONOMIC 

During March of 1933 a circular letter was directed to 

80 ryegrass growers in the Willamette Valley, in vhich in- 

formation concerning ryegrass production practices was re- 

quested. The following di.scussion presents the information 

obtained. 

Cultural Practices. 

Eighty percent of the growers produce only domestic 

ryegrass. Five percent claim to produce perennial ryegrass, 

and 19 percent reported that they grow both kinds. The 

writer Is of the opinion that most of the growers who c1cm 

to grow perennial ryegrass, probably produce the seed which 

is classified by seed analysts as a mixture of Lolium rnul- 

tiflorum (domestic) and Lolium perenne in varying amcunts. 

Approximately 70 percent of the growers reported the 

use of low (of the Dayton serles) for ryegrass 

seed. production. Ten percent reported the uze of "black 

adobe" (of the Cove and 'Vapato serles), and 20 percent util- 

ized both of the soils mentioned. 

Many ryegrass seed producers have large acreages. 

The crop generally gives low return per acre, and does not 

require much labor. The soils on which it is grown are 

extensive and do not produce other crops well. Acreages 

range from 20 to 400 acres or more. The average acreage is 

about 115 acres per grower. 
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Sowing is generally done in the fall, usually in 

late September, or in October. One successful grower re- 

ported spring seeding of ryegrass with Sudan grass in May. 

The Sudan grass is pastured or cut for hay and the ryegrass 

seed crop taken the following year. Another grower report- 

ed sowing in the spring with rape. 

Most of the domestic ryegrass is planted alone, but a 

nurse crop of gres winter oats is often used. Some growers 

reported the use of buck cheat (Lolium temulentuin L.). 

These nurse crops aro usually planted at the rate of ce 

bushel per acre. nihe rate of seeding averages about 25 

pounds per acre, and ranges from 20 to 40 pounds. The seed- 

ing rate usually is not reduced. when nurse crops are used. 

Davies (6) stated that 16 pounds per acre seems to be the 

best rate of sowing perennial ryegrass, and that when sow-n 

with clover a lesser amount affords the best stand of clo- 

ver. ie also reported that heavy perennial ryegrass seed 

is better in the establishment of a stand than light seed. 
Yearly seeding for domestic ryegrass seed production 

is practiced by a large majority of growers. Some publi- 

city has been given the statement that doiestic ryegrass re- 

seeds itself by shattering, and that seeding is unnecessary. 

This might be true of pasture stands, though it is unlikely 

to obtain in well managed seed fields. One grower reported 

seeding every two years, but the remainder do not rely on 

volunter crops for seed. 
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Little is known concerning the persistence of stands 

of perennial ryegrass in the Willamette Valley. One four 

year old field was reported to be in good condition. Per- 

cival (31) reported trials in which perennial ryegrass was 

a dominant species after 19 years. Roberts and Lev:is (33) 

reported six year old pasture trials in whicl. perennial 

ryegrass was increasing. 

Approximately 50 percent of the growers sow domestic 

ryegrass with the drill. Twenty five percent prefer broad- 

casting and the remainder expressed no preference. Domes- 

tic ryegrass is generally sown one-half inch deep. 

Winter killing is seldom a serious problem for domes-. 

tic ryegrass seed producers of Vlestern Oregon. Most grow- 

ers reported 90 to 100 percent of winter killing thiring the 

winter of 1932-1933. One grower reported ttfair survivaltt 

on a four year old field of perennial ryegrass. The nur- 

sery plantings showed that perennial ryegrass is more win- 

ter hardy than diest1c, and tÌat spring-sown dcest1c rye- 

grass may be 50 to 60 Dercent hardy during severe winters. 

Little or no winter-killing was reported by growers for the 

years previous to 1932-1933. 

Spring pasturing of dcestic ryegrass is practiced by 

many growers. Some reported that the practice is harmful 

to the seed crop. Others believed that pasturing makes 

little difference, while a few stated that it is beneficial 
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The effect of spring pasturing depends greatly on the 

length and intensity of the pasturing period. Ordinarily, 

spring pasturing should be discontinued by April 15. cam- 

eron (3) reported that a perennial ryegrass planting for 

seed should be closed to livestock 10 weeks before harvest 

t une. 

Harvesting Practices. 

Harvesting is generally done in July, though a few 

growers reported harvests during late June and early Aug-. 

ust. 

Yields varying from 250 to 1500 pounds per acre of 

domestic ryegrass seed were reported. The average produc- 

tion is approximately 600 pounds per acre. One grower re- 

ported yields of 100 to 200 pounds of perennial ryegrass 

seed per acre. 

Harvesting is general].y done with a 'ain binder and 

stationary thresher, as small grains are harvested. A few 

growers cut and windrow the crop. After dryiig, the corn- 

bine with a pick-up is used. This seems to be the most 

satisfactory practice for large scale domestic ryegrass 

seed production. Illustration il shows a combine at work 

in a commercial domestic ryegrass field. Ryegrass seed 

harvested with a combine without previous cutting and wind- 

rowing, contains much immature seed which may heat and 

spoil. Ryegrass may be either mowed or headed, and wind- 



Illustration 11. A combined harvester and thresher with a pick-up 
attachment in a domestic ryegrass field near Corvallis, Oregon. 
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rowed. The cut material is allowed todry and is then 

threshed with a combine equipped with a pick-up attachment. 

Local fertility and moisture ccnditions probably de- 

termine the amount of aftermath follving the domestic rye- 

grass seed harvest. Approximately 40 percent of the grow- 

ers reported fair to good pasture after harvest, and the re- 

mainder reported little or none. The fall nursery produced 

a heavy second growth and matured a second seed crop. This 

unusual growth wrs due, undo:btedly to the row plantings 

and nigh soil fertility of the nursery. 

Diseases and Weeds. 

.L)iseases of ryegrass do not appear to be serious in 

the Willamette Valley. rltraces of smut have been observed 

in a few samples of ryegrass seed, but growers report that 

it causes little or no trouble. A leaf spot or leaf scorch 

of ryegrass is common but it does not appear to cause ser- 

bus damage. This leaf scorch has been identified as a 

species of Ramularia. 

Coibry (4) made a survey of the weed seed content of 

the domestic ryegrass samples sent to the Federal-State Co- 

operative Seed Laboratory at Corvallis, Oregon, during the 

period of July l9l to July 1932. The purity of domestic 

ryegrass seed ranged from 99.90 to 72.27 percent. The most 

common weed seeds were reported as follows: 
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Name Common Name Percent of the sam- 

ples in which it 
___________________ occurred, _________________ 

Festuca mruros Rat tail fescue 87.24 

Rumex acetosella Red sorrel 65.32 

Madia sativa rllarweed 60.08 

Centaurea cyanus French pink 47.18 

Sanguisorba annua Burnet 37.90 

Holcus lanatus Velvet grass 21.17 

Bromus secalirius Chess or cheat 20,56 

Ruinex crispus Yellow dock 17.95 

Plantago lanceolata I3uckhorn 14.11 

Lotus americanus Spanish clover 11.69 

Anthemus cotula Dog fennel 11.49 

Bromus hordeaceus Soft cheat 10,88 
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FALLOW PRACTICE AND DO:ESTIC RYEGRASS SEED VITALITY 

The presence of a small arno.nt of domestic ryerass 

in a perennial ryegrass crop materially decreases its value. 

The mixtures of domestic which occur In many perennial rye- 

grass plantings may be assigned to two sources; first the 

planting of impure seed, and secoid, planting on land con- 

taining live seeds of domestic ryegrass. Ïiany growers at- 

tempt to clean up their land by fallow and clean cultivation 

for a year before planting perennial ryegrass. The results 

of a trial indicatea, however, that one year of fallow is 

not enough. 

In December 1931, a number of lots of 1931 crop do- 

mestic ryegrass were mixed with screened sand, put in por- 

oua flower pots and buried in the field at depths of three 

to eight inches. In December 1932, the containers were dug 

up, and the remaining seeds screened from the sand. These 

seeds totalled six percent of the original amoit buried, 

the remainder having germinated or decayed. The seeds were 

placed under conditions favorable to germination, and all 

germinated quickly with the exception of .25 of one percent 

of the original seeds. This result strongly indicated that 

one year of fallow after domestic ryegrass is not enough, 

when pure seed of perennial ryegrass is to be planted. Two 

yers of fallow or intertilled crop would probably eliminate 

most of the volunteer domestic ryegrass. The expense of 
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fallow may be cut down by growing corn or sorne other inter- 

tilled crop in which thorough cultivation is practiced. 
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POSSIBILITIES FOR PERENNIAL REGRASS IN WESTERN OREGON. 

The writer believes that it is possible for Western 

Oregon ryegrass growers to clean up volunteer domestic rye- 

grass and grow the higher priced perennial ryegrass seed. 

e further believes that the Willamette Valley can grow a 

heavier and more desirable type of perennial ryegrass see'i 

than is prouuced in most of the ryegrass seed producing 

countries. Observations of imported perennial ryegrass 

seed once-grown in the nuxsery substantiate this telief. 

A grower, beginning to produce perennial ryegrass 

should obtain the purest seed. Drake (7) of Australia re- 

ported that New Zealand certified perennial ryegrass seed 

gives excellent results. Samples of 1ew Zealand certified 

seed were indicated by the fluorescence test to be of high 

purity. Levy and Saxby (26) stated that first crop seed 

from new perennial ryegrass fields should be avoided when 

pure seed is desired. First crop seed, if barvested with- 

in 6 months after planting, is likely to contain the seed 

of early, non-persistent perennial types which are unde- 

sirable. A crop planted in the fall should be ready for 

harvest tbe following summer. 

The wrïter does not believe that the production of 

domestic ryegrass seed should be replaced by that of per- 

ennial ryegrass. Domestic ryegrass, because of its rapid 

growth, is well suited by tbe purposes for which most of 

the crop is used. The b.ilk of the Willamette Valley rye- 

grass seed crop should, therefore, continue to be destic 
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ryegrass. 

The production of pure perennial ryerass seed might 

profitably be undertaken by a few growers. The United 

States imported 645,bOO pounds of perennial ryegrass seed 

during the year of July 1, 1931 to June 30, 1932. A ready 

market would likely be found for a limited acreage of seed. 

Perennial ryegrass does not yield as heavily as doiestic 

ryearass. Levy and axby (26) of New Zealand, reported 

that the first crop from a sowing of the best New Zealand 

perennial should yield 25 to 30 bushels of seed per acre 

(probably 625 to 750 pounds or more. ) Cameron (3) stated 

that the perennial ryegrass seed yield in Australia averages 

about half as much as the yields reported by the former 

workers. These results indicate that young stands of por- 

ennial ryegrass are the heaviest producers. 
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DISCUSSION OF RESULTS 

The results of f1u'escence tests have indicated that 

domestic ryegrass is approximately five percent true peren- 

nial ryegrass, and. 95 percent Italian and intermediate 

forms of ryegrass. The writer has previously stated his 

reasons for believing that the fluorescence test, as inter- 

preted by Foy (9), Corkill (b) and Linehan and Mercer (27), 

does not reflect the genetic makeup of domestic ryegrass 

with complete accuracy. Non-fluorescence has not been prov- 

ed to be dependent for expression upon any perennial mor- 

phological character. Neither has fluorescence been proved 

to be linked with the factor for awn presence. A study, 

however, of morphological characters and the percent of 

fluorescence, indicates that the fluorescence test, while 

not completely accurate, may be a valuable method in arriv- 

ing at fairly close aoproximations of Italian or perennial 

ryegrass percentages in seed testing practice. 

There appears to be some true perennial or near-peren- 

nial ryegrass in a few lots of domestic, though these types 

are by no means widespread, or of frequent occurence. The 

origin of these types in domestic ryegrass may be easily 

explained. Ryegrass growers occasionally plant imported 

perennial ryegrass seed. The chances are, that the land 

has not been sufficiently freed of volunteer domestic rye- 

grass which may contaminate the crop the first year. Do- 
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mestic ryegrass Is a heavy seeder and perennial Is a corn- 

paratively light seed producer, consequently a volunteer 

stand of destic may seriously contaminate a seed crop of 

perennial ryegrass, both as a mechanical mixture and 

through hybridization. This crop may be sold as perennial 

ryegrass to other growers who plant it on land wnich will 

produce volunteer domestic ryegrass. iiany years need not 

elapse until domestic ryegrass predominates in seed of this 

kind, which may be still sold under the name of perennial 

ryegrass. iany growers have evidently planted seed of this 

kind, only to find that a seed analyst identified the crop 

produced as "domestic Lolium multiflorum, containing a small 

amount of Loliumerenne." The small amount of perennial 

ryegrass seed which may enter into commercial domestic seed 

probably loses its identity rapidly through crossing with 

domestic ryograss and its inability to seed heavily. 

The "wild" ryegrass found In old abandoned fields and 

along roadsides and fences is not entirely the same as corn- 

merciai domestic ryegrass. "Wild" ryograss contains a 

fairly large percent of perennial and near-perennial plant 

types many of which are unmistakably awnless. These dense, 

fine leaved, dark green forms were especially notIceable in 

iarch and April, following the severe winter of 1932-1933, 

when almost 100 percent of the commercial domestic ryegrass 

Diantings were winter-killed. The "wild" perennial form 
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was not as hardy as other perennial ryegrasses in the nur- 

sery trials. Adaptation to a usually mild climate, and per- 

haps, sorne crossing with domestic ryegrass may be the causes 

of' lack of' hardiness in the tWjldlt perennial type. The 

presence of' this type of ryegrass thriving in a great many 

places suggests that perennial ryegras may have been more 

generally grown at an earlier date, and was later replaced 

by what is now known as domestic ryegrass, which is well 

adapted to Willamette Valley conditions. 

Sorne investigators believe domestic ryegrass to be the 

same as Argentine ryegrass. Others say that the two appear 

to be identical only in certain lots. 1'he former and the 

latter agree however, that at least part of' the original 

stock of domestic ryegrass may have been of' Argentine ori- 

gin. The observations In these trials indicate that domes- 

tic ryegrass shows closer morphological resemblance to the 

Argentine form than to any other ryegrass. Some marked 

diffcrences between the two, however, have been shown. 

The fluorescence test indicated that the two are not gen- 

etically alike. Winter killing was more severe in Argen- 

tine than in domestic ryegrass. Argentine ryegrass was 

also characterized by the production of' numerous small 

spikes. 

The task of establishing types into which domestic 

ryegrass may be classified was found to be impracticable 

In the short period of ti'e of these studies. The writer 
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considered that domestic ryegrass contains as many types 

as there are possible combinations of characters, and that 

their segregation into types will require an enormous num- 

ber of single plant observations. Twenty distinct tyres 

of domestic ryegrass were seregated before it became evi- 

dent that type segregations mußt be broad. 



6 '7. 

SUMLARY AND CONCLUSIONS 

1. These trials were conducted with seed samples from the 

important foreign ryegrass seed producing countries, 
and from niierous seed growers of Western Oregon. Nur- 

sery trials, fluorescence tests, and seed nasixrements 

were the bases of the experimental data. A suimiiary of 

ryegrass production practices was obtained by conduct- 

ing a survey of methods used by growers. Investigations 
on cultural practices were also conducted. 

2. Domestic ryegrass, às commonly grown in Western Oregon 

is a mixture of types, most of which are variations 
associated closely with the true Italian ryegrass type, 
and a very few of which are perennial-like. 

3. The classification of destic ryegrass into tes was 

found to be impracticable because of the numerous com- 

binations of characters encountered. 

4. These trials have shown that domestic ryegrass Is not 

genetically identical to imported Italian, perennial, 
Argentine, New Zeaùind "false perennial", or 

wild" destic ryegrass. Commercial domestic ryegrass 

is strikingly different from "Oregon wild", in morphol- 

ogical characters and in reaction to the fluorescence 

test. 
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5. There is little evidence in supDort of the belief that 

much perennial ryegrass now exists in destic ryegrass. 

The approximate amount of perennial ryegrass, as shown 

by the cro-section of the conmiercial domestic crop 

grown in the nursery, is less than one percent. Domes- 

tic seed samples containirg perennial ryegras 

are infrequent, and by no means as general as bave been 

beh eyed. 

6. The fluorescence test appears to be somewhat less accur- 

ate when applied to domestic and Argentine than to other 

ryegras ses. 

7. Providing that non-fluorescence is not dependent for ex- 

pression upon some perennial genetic factor, it is gen- 

etically possible to account for the awned, non-fluor- 

escent seedlings in domestic ryegrass. 

8. The fluorescence test indicated that domestic ryegrass 

is approximately five percent perennial ryegrass. The 

nursery behavior however, indicated less than one per- 

cent. 

9. The fluorescence test appears to be no more accurate 

than the experienced seed analyst of the Oregon Expri- 

ment Station in the classification of domestic ryegrass 

seed samples containing perennial ryegrass. This anal- 
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yst is more accurate than the fluorescence test in 

the classification of the ordinary run of commercial 

domestic ryegrass seed. .Lhe fluorescence test is use- 

ful in arriving at approximate classification of dies- 

tic seed, by serving as a check on the work of the an- 

alyst. 

10. Only a small amount of true perennial ryegrass seed 

is grown in Vistern Oregon. There appears to be ari 

opportunity for increased production. 

il. Domestic ryegrass, because of its rapid growth, is 

well suited to the purposes for which it is used. 
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