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maximum values for hypanthium 
glands and plume length but has 
fewer achenes than cliffrose and all 
but one of the hybrids shown in the 
graph. Plant 581 is but moderately 
glandular, but with respect to leaf 
divisions and pedicel length it ap- 
proaches maximum values. 

The data obtained from the Provi- 
dence population do not suggest that 
we have a true variety, for there is 
no consistent combination of char- 
acteristics that can be recognized. 
In some instances the foliage char- 
acteristics are essentially like those 
found on P. tridentata, while other 
characteristics may be intermediate 
or close to cliffrose. 

The evidence here would better 
support the view that the plants 
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under observation are a result of 
random cross pollination among the 
parents and hybrids resulting in a 
wide variety of genetic combina- 
tions. 

An attempt was made to germi- 
nate seeds from hybrid material col- 
lected near Providence, Utah, but 
without success though Plummer 
(1957) reports having done so. 

Data were collected on the palat- 
abilities of these hybrids for deer. 
Individual plants were identified, 
tagged, and measured in the fall and 
again in the spring. No significant 
differences could be observed be- 
tween the palatabilities of Cowan& 
Purshia trident&a, and hybrid 
plants, although differences in palat- 
ability have been noted among the 

recognized species when they occur 
together in other areas. 

Cytological studies are probably 
necessary to define the true status of 
these plant complexes. 
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Effect of Time of Fertilizer 
Application on the Seed and 

Forage Yield of 
Russian Wild Ryegrass 
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Several workers have pointed out 
that the application of nitrogen fer- 
tilizers and use of wide row spacings 
increased seed yields of Russian wild 
ryegrass, Stelfox et al. (1941), Stitt 
(1954)) Heinrichs and Lawrence 
(1956)) and Lawrence (1963). Others 
have reported on the influence of 
fertilizer and row spacing on the 
forage production of this grass, Kil- 
cher (1958 and 1961)) Lorenz and 
Rogler (1959), and Smika et al. 
(1960). Both nitrogen fertilizer and 
wide row spacings were found to 
give increased forage yields. 

Very little work has been re- 
ported on the influence of time of 
fertilizer application on the produc- 
tion of the Russian wild ryegrass. 
Stitt (1954), on the basis of limited 
observations, indicated that early 
spring was probably the best time 
to apply fertilizer for increased seed 
yields. The present study was under- 
taken to determine the influence of 
time of fertilizer applications on the 
seed and forage yields of Russian 
wild ryegrass. 

Experimental Methods 
Russian wild ryegrass was seeded 

in 1951 in rows two feet apart on an 
irrigated clay soil at Swift Current, 
Saskatchewan, The experimental de- 

sign was a split-plot with six repli- 
cations in which fertilizers consti- 
tuted the main plots and time of fer- 
tilizer application the sub-plots. 
Ammonium nitrate, 33.5-o-0, and 
ammonium phosphate-sulphate, 16- 
20-0, fertilizers at rates supplying 
50 pounds of N per acre were ap- 
plied at four times of the year, in 
July (mid-summer) immediately 
after seed harvest, on September 15 
(early fall), on October 15 (late 
fall), and in April (spring). Fer- 
tilizers were applied as a seeded 
band 6 inches to the side of each 
grass row and 1 to 1.5 inches deep. 
The grass was irrigated three or 
four times during the growing season 
to apply approximately 10 inches of 
water to supplement the seasonal 

rainfall of 6.6 to 10.4 inches during 
the 5 year period. 

Heading was sparse in 1952 and 
no yields were taken. In 1953, 1954, 
and 1955 seed yields and forage 
yields were obtained by harvesting 
the grass for seed with a hand sickle 
and cutting the aftermath for forage. 

Results 
Seed Production.-In the first two 
crop years Russian wild ryegrass 
fertilized immediately after seed 
harvest produced about three times 
as much seed as when it was fer- 
tilized at other times (Table 1). 
However, in the third year, fertiliza- 
tion in the spring resulted in seed 
yields as great as those obtained 
from other application times. The 

Table 1. Seed yields in pounds per acre of Russian wild ryegrass as influ- 
enced by fime of fertilizer applicafion. 

Fertilizer and Year 
time of application 1953 1954 1955 Mean 

33.5-o-o 
After seed harvest (July) 196 172 60 143 
September 15 76 62 16 49 
October 15 76 20 9 35 
Spring (April) 77 62 66 68 

Mean 106 79 38 74 

Dl 21 14 20 22 

16-20-o 
After seed harvest (July) 234 122 26 127 
September 15 60 51 25 45 
October 15 82 36 15 44 
Spring (April) 66 51 76 64 

Mean 110 65 36 70 

D 21 14 20 22 

1D is the difference required for significance at P = .05, as outlined by 
Snedecor (1961). 



lowest average seed yields were 
from stands which had been ferti- 
lized at either of the two fall dates. 

The source of N had no apparent 
bearing on seed yield and thus the 
use of a fertilizer containing phos- 
phorus was not warranted. 
Forage Production.-Except in the 
first crop year, 1953, dry matter 
yields were greatest from stands 
fertilized in the spring (Table 2). 
Yield increases attributable to spring 
applications of fertilizer ranged 
from 22 to 120 percent when com- 
pared to other dates of application. 

Here again the source of N was 
unimportant except that N in the 
form of 16-20-o is more expensive 
than N in the form of 33.5-O-O. 

Discussion 

The marked increase in seed yields 
attributable to after-harvest appli- 
cations of fertilizer in this study may 
seem to be at variance with the re- 
sults obtained by Stitt (1954). How- 
ever, Stitt’s fertilizer treatments 
were made as late as September so 
that subsequent seed yields were not 
the result of after-harvest treatment 
as much as they were the result of 
fall applications. Fall applications, 
even in the present study, resulted 
in seed yields that were generally 
smaller than those from spring ap- 
plications. 

The decline in seed yield in 1955 
agrees with earlier reports, Lawrence 
(1963)) and Lawrence and Ashford 
(1964), who noted decreasing yield 
with increasing age of stand. As in 
the present study they reported 
yield decreases even when fertilizer 
was applied. 

The high vegetative response to 
spring applications of fertilizer, and 
the high seed yield response to after- 
harvest applications, suggest that the 
best use of a Russian wild ryegrass 
stand might be achieved by split ap- 
plications of fertilizer. This type of 
fertilizer management might be es- 
pecially important where the herb- 
age aftermath will be intensively 
grazed during the fall season. The 
necessity of aftermath grazing for 
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Table 2. Dry matter yields in fons per acre of Russian wild ryegrass as 
influenced by fime of fertilizer application. 

Fertilizer and Year 
time of appplication 1953 1954 1955 Mean 
33.5-o-o 1 q 

After seed harvest (July) 1.67 .91 .92 1.17 
September 15 1.41 1.07 .99 1.16 
October 15 1.46 1.14 1.01 1.20 
Spring (April) 1.54 1.95 1.48 1.66 

Mean 1.52 1.27 1.10 1.30 
Di .15 .40 .20 .16 
16-20-o 

After seed harvest (July) 1.75 .87 .77 1.13 
September 15 1.35 1.14 1.04 1.18 
October 15 1.58 1.04 .91 1.18 
Spring (April) 1.12 1.86 1.27 1.42 

Mean 1.45 1.23 1.00 1.23 
D .15 .40 .20 .16 
1D is the difference required for significance at P = .05, as outlined by 

Snedecor (1961). - 

maintaining seed yields has been 
pointed out by Lawrence and Ash- 
ford (1964). Studies are being con- 
ducted to determine the influence 
and soundness of split applications 
of fertilizer on the overall produc- 
tion of Russian wild ryegrass. 

Summary 
In two of the three years Russian 

wild ryegrass fertilized immediately 
after seed harvest in July produced 
significantly more seed than when it 
was fertilized as other times of the 
year. Russian wild ryegrass fer- 
tilized in the spring (April) pro- 
duced higher dry matter yields than 
that fertilized at other times of the 
year. No differences in seed or dry 
matter yields could be attributed to 
the source from which N fertilizer 
was obtained. Both seed and dry 
matter yields tended to decrease 
with increasing age of the stand. 

Literature Cited 

HEINRICHS, D. H. AND T. LAWRENCE. 
1956. Russian wild ryegrass. Can. 
Dept. Agr. Publ. 991. 

KILCHER, M. R. 1958. Fertilizer ef- 
fects on hay production of three 
cultivated grasses in Southern 
Saskatchewan. Jour. Range Mangt. 
11: 231-234. 

KILCHER, M. R. 1961. Row spacing 

affects yields of forage grasses in 
the brown soil zone of Saskatche- 
wan. Can. Dept. Agr. Publ. 1100. 

LAWRENCE, T. 1963. Seed yield of 
Russian wild ryegrass grown on an 
irrigated clay soil in Southwestern 
Saskatchewan. Jour. Range Mangt. 
16: 311-312. 

LAWRENCE, T., AND R. ASHFORD. 1964. 
Seed yield and morphological de- 
velopment of Russian wild rye- 
grass as influenced by grazing. 
Can. J. Plant Sci. In Press. 

LORENZ, R. J., AND G. A. ROCLER. 
1959. Effect of row spacing and 
nitrogen fertilizer on production 
of irrigated Russian wildrye (Ely- 
mus junceus Fisch.): I Forage 
yields. Agron. Jour. 51: 286-288. 

SMIKA, D. E., H. J. HAAS, AND G. A. 
ROGLER. 1960. Yield, quality, and 
fertilizer recovery of crested 
wheatgrass, bromegrass, and Rus- 
sian wildrye as influenced by fer- 
tilization. Jour. Range Mangt. 13: 
243-246. 

SNEDECOR, G. W. 1961. Statistical 
Methods. Iowa State University 
Press. Ames, Iowa. 

STELFOX, H. B., D. H. HEINFUCHS, AND 
R. P. KNOWLES. 1954. Seed pro- 
duction studies with Russian wild- 
rye. Can. J. Agr. Sci. 34: 28-35. 

STITT, R. E. 1954. Seed production 
of Russian wildrye. Agron. Jour. 
46: 171-175. 


