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IENOVATING ALTA FS CUE FOR SEED PRODUCTION 

D7TRODUCTION 

Tall fescue, of which Alta is a strain, is a tall growing, sod- 

foriiing, perennial grass having a wide range of adaptation. In 

recent years tall fescue has become a itajor pasture grass in the 

United Ftates, j the use of tall fescue has increased, a consid- 

erable seed industry has grown up around this crop. In l9l ari 

estimated 8,OOO acres of tall fescue was harvested for seed in the 

United States, with Oregon harvesting about 26,000 acres. The 

es turiate of seed oroduced in the United States during 19S0 was 

12,600,000 pounds, with 5,OO,oOo pounds being produced in Cre;on. 

These figures were taken from the Fescuo and Bent Grass seed 

Forecast" for l9l, and the "Oregon Annual geed Crop Summary" for 

l9O, published by the flursau of Agricultural Economics. Oregon is 

the chief producer of Alta fescue seed, the strain represented in 

the Oregon production figures. These figures give some indication 

of tI importance of the Alta fescue seed industry to Oregon, 

Alta fescue decreases in seed production after the stands have 

been down a few years. This e creasing seed yield is particularly 

marked with solid stands, Ordinarily the highest yield is obtained 

from the first crop, with succeeding crops iecreaaing in production 

very rapidly until often by the fourth crop year, yields are too low 

for profitable harresting. When this point is reached the planting 

is said to be The sod-bound condition, which is also 
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noted in many other crops, is marked by a low production of both 

forage and seed. Use of either a low seding rate, or planting 

in sr)aced rows will lengthen the time required for a stand to become 

sod-bound. In order to increase the productive life of their 

stands, farmers have made a marked shift toward row planting in 

recent years. The row stands also exhibit a decreasing seed yield, 

thouh the downward trend is slower than with solid stands. 

The use of liberal applications of nitrogen fert.lizer has 

also become a coìion practice for slowing down seed yield decline. 

While nitrogen applications have not entirely stopped the decline in 

seed yields, they have naintained yields at a profitable level over 

a longer period. 

Old stands of Alta fescue have been successfully reno'íated for 

seed production by turning the sod under to a depth of four inches 

in the fall. This is done with a sod plow, and is followed by 

rolling to retain a smooth surface for the operation of harvesting 

equipment. The stand reestablishes itself the year following plowing, 

and seed is harvested the second year. eed yield on a plow renovated 

stand declines about the same as it would on a new seeding. 

Various methode for renovating old, non-productive stands of 

several species of grasses have ueon tried by different investigators. 

Fertilizer applications, tillage, burning, and grazing have all been 

explored as a means of bringing old sod-bound stands of grasses back 

into seed production. 

This study was undertaken to test various methods by which the 
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seed yield of an old Alta fescue sod could be increased to a 

profitable level. The renovation methods used in this study 

were the application of nitrogen, phosphorous, and lime singly 

arid in all possible combinations, the use of heroicidal chemicals 

to reduce the density of stand, and. stand reduction by rototilling. 

Part of this work was a continuation of the thesis trials started 

by Grant L. Richardson (13) at Oregon State College in l9i8. 
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R.VI OF LITERATURE 

The Influence of Fertilizers on Grass Seed Production 

Richardson (13), in studies on the causes of sod-binding in 

Alta fescue, found nitrogen to be the most important material for 

stimulating seed yield on old stands. Neither phosphate nor lime 

gave measurable effect when applied singly or in combination with 

nitrogen. The average yield for the combird nitrogen, lime, and 

phosphate treatirent, however, was sufficiently higher than nitrogen 

alone to prevent them from being ruled out completely. This same 

study found minor or trace elements to ue of little imortance in 

seed production. 

Spencer (1), in fertilizer trials on Kentucky 31 fescue and 
orchard grass found no significant increase in seed yield from the 

application of 100 pounds of aiurionium nitrate during the first two 

seasons on either Kentucky 31 or orchard grass sown in fertile soil. 

A hi::hly significant increase in seed production of the third crop 

was obtained on these same stands by using 200 pounds of ammonium 

nitrate. 

In trials on smooth brome grass, Lnderson (1), and Anderson 

et al. (2) obtained increased seed yields on old stands by applying 

up to 100 pounds of actual nitrogen per acre. Higher rates were 

less effective due to lodging. The addition of phosphate to the 

nitrogen applications resulted in only slight increases. Their 

conclusion was that loss of seed yield due to sod-binding could be 



corrected by the proper use of nitrogen fertilizer. 

The apolication of aznmoniuni sulfate to brune grass was found 

by Ohurchill (3) to increase seed yield the first year. Applica- 

tian the second year on the same plots gave a Jecreased seed yield 

compared to the first year. The residunl effect was studied the 

third year by obtaining seed yields on 'lots where nitrogen was not 

re-applied. The third yearts seed yield of these plots was lower 

than for plots which had never ooen treated with nitrogen. 

A study by ¿vans (6) found nitrogen applications did not 

maintain seed yield where used throughout the life of a stand of 

S-lt3 orchard grass. owever, he was able to obtain marked increases 

in seed yield by the application of nitrogen to old unfertilized 

plots. 

Working with mountain brome, Stark et al. (17) found nitrogen 

to increase seed yield at all levels of application up to 103 pounds 

of actual nitrogen per acre, wìich was the upper limit used. 

Their results showed decreasing seed yield each year in spite of 

nitrogen ap1ications. 

hany other workers have obtained seed yield increases on 

stands of various grasses including creeping red fescue, bent grasses, 

timothy, Kentucky blue grass, and several species of southern 

grasses, (1., , 3, 9, L), 11, 12, 16, and 18) from the use of 

nitrogen fertilizer, 



Tillage As A Means Of Renovation 

Rototilling a solid sod of Alta fescue into rows 12 inches 

wide and 21 inches apart was found by Richardson (13) to give a 

significant increase in seed production when a blanket spring 

application of nitrogen fertilizer was used, 

Anderson et al. (2) reported that farners in eastern Kansas 

have obtained increased seed yield oÍ' smooth brome grass by discing. 

Cultivation of an old stand of brome grass with a narrow- 

toothed field cultivator was found by Swallers et al. (18) to 

increase seed head formation the year following treatment, when riven 

a blanket application of 1O pounds of anrcìonium sulfate, The seed 

¡ïeld resulting, was considerably above both the non-treated check, 

and uncultivated plots receiving an aplication of iSO pounds of 

anmonium sulfate. The residual effect carried over into the third 

year, but the increase over the check was smaller. 

1owing an old stand of Alta fescue was found by Schoth and 

Ranpton (114) to restore profitable seed production the second year 

after the sod was turned under. 

The Use of Herbicides for Stand Reduction 

chemical stand reduction was found by Richardson (13) to 

produce large seed yield increases in Alta fescue, especially when 

the treatments were made the previous year. Materials used in his 

trials were TCA ( trichioro acetic acid) , PC ( isopropyl N-phoriyl 
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carbaxrìate), Shell DO (2,3-dichioro propene and l-2, dichioro propene), 

and azninate (aixnoniuin sulfainate). 

Stand Density as it Effects Seed Production 

Spencer (1g) working with Kentuc1r 31 fescue found row plantings 

spaced 27 inches apart gave the highest seed yield under aU treat- 

niente, when compared with solid stands seeded at the rates of , 7, 

and l pounds Of the solìd seedings , the s-pound rate consistently 

gave higher seed yield. Tie lowest seed yield was produced with the 

ls-pound rate of solid seecìing. Schoth and Raripton (]J) found the 

average seed yield of row plantings of Alta fescue to be nearly 

double the solid stand yields on a seven-year average. In addition, 

cleaner seed was produced frOEn the row nlanting. Churchill (3) 

found brome grass gron in rows and cultivated produced twice as 

much seed. per acre as that grown in broadcast plots, w1re no 

fertiliser was applied. 

The Effect Tizne of Renovation Has on seed Yield 

In trials with Kentucky 31, spencer (iS) found that applications 

of nitrogen in October, January, or February gave decided seed yield 

increases. Applications made early in April did not increase seed 

yield, though they greatly increased forage production. Harrison and 

Crawford (8) found nitrogen applications to brome grass in either 

April or May gave seed yield increases, wreas June applications did 

not give consistent stimulation of seed production. Whitesides(19) 



investigating the bud primordia development of Alta fee cue found 

that reproductive primordia development occurred largely during 

February and March of the year studied. 

Freed (7) treated various strains of tall fescue with the 

herbicide IPO to determine its effect on seed yield when used to 

control annual weedy grasses. Treatments made later than early 

Noveznber were found to decrease seod yield greatly. The destruction 

or inhibition of the developing reproductive primordia was given as 

a possible cause for this seed yield reduction. 



METHODS AND MAThRIAIS 

Fertilizer Experiments 

The fertilizer trials established by Richardson (13) were 

continued to obtain an additional year's data, The detailed 

layout of these trials is available in Richardson' s thesis. 

Plots used to study the effects of phosphate, lime, and 

nitrogen, applied singly and in all possible combinations were 

re-treated to obtain a third year's seed yield data. All the lime 

and half of both the nitrogen and phosphate was applied on November 

16, 19O, The other half of the nitrogen and phosphate was applied 

on March 2h, 19l. 
A series of plots treated with various levels of nitrogen were 

re.treated to obtain a second year's data. The same rates of O, 6, 
130, 19g, and 260 pounds of elemental nitrogen per acre, as previously 

used were re-apolied. One-third of the nitrogen was applied on 

ecember 16, 19S0, the other two-thirds was applied on March 2h, i9!1. 

Phosphate trials were re-treated and harvested to obtain a 

second year's seed yield data. Pho8phate applications were made at 

the rate of O, 22w, LO, and 67 pounds per acre of phosphoric 

anhydride. Application was made on December 16, 190. 

A similar trial using lime was also continued. Lime was applied 

at the ratos of 0, 2, Li., and 6 tons per acre on January 7, l9l. 
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T}* Effect of Chemical Stand Reduction on Teed Yield 

Richardson's triala sing chemicals ±'or stand reduction were 

continued for seed yield, without being re-treated, in order to 

deteriine the effect of decreased plant conipetition following 

chica1 stand reduction. All of the plots had been treated on 

pril 2, l9I9, in addition half of the plots had been re-treated on 

April 5, 1950. Treatents used were three levels of PCA, two levels 

of D'O in oil, Shell DD, arnrate, and control plots; both non- 

treated and rototilled. The rototilled chock plots were re-tilled on 

November 11, 1950. All plots had been given a blanket application 

of nitrogen on Nareh 31, l90. Nitrogen was not re-applied for 

the 1951 seed crop. 

Rototill-Phosphate Trials 

In order to obtain an a:lded year' s information on rototilling 

as a xeans of renovation, the same plots used by Richardson were 

re-rototilled. In addition, new trials were added to determine if 
differences could be found between surface and sub-surface applications 

of phosphate. These trials were desinod as a randomized block with 

four replications. Treatents used were: 500 pounds of phosphoric 

anhydride applied as treble super pbocphate rototilled into the soil, 

applied on the surface following rototilhing, rototilling without 

phosphate acplication, and a solid stand non-treated check. A garden 

rototiller with an effective width of two feet was used for these 

trials. Three strips were rototilled length-wise of each 10 foot by 



u 

12 foot plot. A one-foot island was left between strips to simulate 

a 30-inch row planting of fescue. The two strips left between 

rototilled sections were harvested for seed yield. The plots were 

rototiled following the application of phosphate on November 11, 

1950. 

Stand Reduction with TCA 

Two new trials using the grass killing herbicide trichioro 

acetic acid (TCA) as the sodium salt were established on the station 

farm. In one trial the PCA was applied on the entire , in the 

other trial, an eight inch strip down the center of the plot was 

row These trials 

started in order to study further the increased seed yields obtained 

by itichardson on plots where TCA had been used for stand reduction. 

Both trials were designed as a factorial experiment having four ratos 

and three dates of application with four replications . TCA was 

applied in one-half gallon of water on plots four feet wide and five 

feet long. A three-gallon knapsack-type hand sprayer was used to 

make the applications. Plywood shields were used to prevent drift. 

Rates of application used were 160, 200, 2I0, and 280 pounds of JA 

per acre on the row treatrnts, anJ. LO, 80, 120, and 160 pounds per 

acre on the solid stand plots. Rototilled plots were used for tI 

row stand control, while in the solid stand trials the controls were 

left untreated. The dates of application for both trials were 

October 21, 1950, November 30, 1950, and February 13, 1951. In order 
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to study the effect of decreased plant corrpetition due to stand redue- 

tion without a fertilizer inter-action, no fertilizer was applied 

on these trials, 

All plots were located on a twelve year old stand of Alta fescue, 

which had not yielded a paying crop of seed for at least three years. 

A 30-inch strip was nowed between plots in all trials on May 28, 

l91, to elixiinate border effect. The plots were hand harvested with 

a sickle on June 30, 191. The anie1es were threshed with a 

nursery head thresher, and cleaned before the seed was weighed to 

obtain plot ields. 
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EXPERIMENTAL R1SULTS 

Fertilizer Experiments 

Significant yield differences between treatments were not found 

on any of the l91 fertilizer trials, when the analysis of variance 

was used on the plot seed yields. 

In the trial using phosphate, nitrogen, and lime, singly and 

in all possible combinations, the production of both seed and forage 

was very low on the lime and phosphate plots Where nitrogen was 

included, abundant forage production was obtained, but the seed yield 

was about the sane as on the plots receiving no nitrogen (Tables i 

and 2). Very little lodging was observed in this trial. 

The trial set up using various levels of nitrogen produced a 

heavy growth of forage, particularly at the higher rates, but seed 

production ( Table 3) , was not stimulated to a significant extent 

( Table 1i). There was a slight, but consistent increase in averae 

seed yield with each increase in the rate of nitrogen applied up 

to the l9 pound level. The highest rate, where 260 pounds of actual 

nitrogen as used, showed a decline, probably due to severe lodging. 

In the phosphate trials, forage as well as seed production was 

very light, with no treatment difference apparent (Tables and 6). 

The lime trial also showed no yield differences (Taule 8). The 

only observed difference between treatnents was the encroachnent of 

volunteer leguries in the high rate of lime plots. These included hop 

clover, red clover, and vetch. The seed production (Table 7) was 

very light. 
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Table 1. ?lot and average seed yields of Alta fescue as 
influenced by nitrogen, phosphorous and lime 

applications. (Four replications) 

Treatment Tield in grams por plot Ave. 

None 66 33 148 29 1414.00 

i0 N 69 60 146 87 65.So 

lOO# N and 22/, p 73 6 148 S8.00 

10C N, 2241 P and 2 T. lime 7S 66 143 70 63.S0 

22# P) 32 140 314 36 3S.50 

22S# and 2 T. lime 50 60 68 68 61.50 

l00# N and 2 T. lime 68 76 67 96 76,75 

2 T. lime 37 514 52 81 56.00 

5 N, 225e 2 lime hi 149 59.75 

Table 2. Analysis of variance on the seed yield of Alta 
fescue as influenced by nitrogen, phosphorous and 

lime applications. (Four replications) 

Source of variation Degrees of Neari square 

freedn 

Replications 3 559.8887 
Treatments 8 579.6875 
Error 214 253.1597 

Total 35 

F value is not significant. 
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Table 3. Plot and average seed yields of Alta fescue as 

influenced by rate of nitrogen. 

(5 x 5 latin square) 

Treatment i34 in grams per plot Average 

None 28 28 35 25 23 28,8 

65#N 29 28 27 32 56 314.14 

l3 N 19 18 53 29 61 142.0 

195# N 67 32 914 55 18 53.2 
26 N 22 31 39 56 59 141.14 

Table 1. Analysis of variance on the seed yield of Alta 
fescue as influenced by rate of nitrogen. 

(5 x 5 latin square) 

source of variation Degrees of Mean square 
freedom 

i.ows 14 339.514900 

Columns 14 2149.314900 

Rates 14 1421.214900 

Error 12 317.877514 

Total 214 

F value is not significant. 
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Table 5. Plot and average seed yields of Alta fescue as 

influenced by rate of phosphorous. 
(14 x 14 latin square) 

Treatittent Yield In gra per plot Average 

None 3.14 2% 18 28 21.25 

225# p) 16 3.? 5 22 15.00 

145O P 33 26 5 23 19.00 

675# P)5 26 9 23 214 20.50 

Table 6. Analysis of variance on the seed yield of Alta 
fescue as influenced by rate of phosphorous. 

(14 x 14 latin square) 

Source of variation Degrees of Mean square 
freedoni 

Itows 3 100.91667 
Coltnins 3 126.141667 

Rates 3 39.083314 

Error 6 33.7S000 

Total 15 

F value is not significant. 
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Table 7. Plot and average seed yields of Alta fescue as 
influenced by rate of lime. 
(1 x l latin square) 

Treatnent Yield in graiis per plot Average 

None 6 10 7 6 7.25 
2Tons 6 8 10 8 3.00 
1 Tons 1h 15 12 15 lh,0O 
6 Tons 10 3 h 16 

Table 8. Analysis of variance on the seed yield of Alta 
fescue as influenced by rate of lime, 
(l x t latin square) 

Source of variation Degrees of }iean square 
freedom 

Rows 3 6.75000 
Columns 3 7.5833h 
Rates 3 38.75000 
Error 6 15.0333b 

Total 15 

F value is not significant. 
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The Effect of Chemical Stand Reduction on Seed Yield 

Measurable seed yield differences over the control (Table lo) 

were obtained on plots harvested to determine the effect of stand 

thinning due to herbicide applications irade in l9I9 and 19 SO. The 

yield of all herbicide treated plots and the rototifled checks was 

higher than the untreated controls (Table 9). The least significant 

difference at the one per cent level wac used to separate the treat- 

rents having a highly significant increase over the control. 

The herbicides had been applied in strips, leaving two rows, 

each twelve inches wide, of untreated fescue running length-wise 

of the plots. The effect of IPC in oil was very marked, with the 

Alta fescue being completely absent in the treated areas. The 

thinning of the fescue in the treated portions of the TCA plots was 

noticeable, but in all other 1Ots, the fescue had recovered completely 

in the sprayed area The rototifled plots gave higher yields than 

the piots where herbicides had been used to thin the stand. 

Both forage and seed head production was considerably more 

abundant on the areas which had been thinned with herbicides, or 

rototilled than on non-treated areas 

A-n increased infestation of intruding perennial grasses, 

especially velvet, orchard, and meadow foxtail was noticed on plots 

where stand reduction had been accomplished. 
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Ta1e 9. Plot and average seed yields of Alta fescue as 

influenced by cheiiiical stand reduction. 

(Four replications) 

Treatment Yield in grams per plot Ave. 

TC - 8cq/acre 149 22 140 141.00 

TCA - ).60#/acre 29 29 22 19 214.7S 

PCA - 214C*/acre 30 149.00 

lFG in oil - /acre 28 31 142 S2 38,2S 

lFG in oil - lO#/acre 2I 1. 27 33 32. 2S 

Shell fl.D. - 60Q/acre 11 143 52 19 31.25 

Amxnate - 320#/acre 32 50 28 114 31.00 

None 12 1]. 13 15 12,75 

Rototilled 37 60 75 103 68,75 

None 114 12 13 18 314.25 

Difference required for significance at .05 9.01467 

.01 12.0921 

Table 10. Analysis of variance on the seed yield of fata 

fescue as influenced by the resìdual effect of 

stand reduction from chemical treatments. 

(Four replications) 

Source of variation Degrees of ean square 

freedom 

Replications 3 162.142500 

Treatments 9 l,086.83611** 

Error 27 119.11019 

Total 39 

-- F value exceeds the 1 per cent level of significance. 



Rototill-Phosphate Trials 

Seed yield was increased on plots where phosphate was rototilled 

into the soil (Table U). This difference was highly significant 

(Táble 12) over both the surface application of phosphate following 

rototilling, and rototifling without phosphate application, as well 

as being higher than the solid stand control plots. No differences 

were found between treatments other than the sib-surface application 

of phosphate. The ¡ield from rototilling alone was slightly lower 

than the solid stand check. 

The plant growth was observed to be more vigorous on all the 

rototilled plots, when compared to the solid stand checks. 

'tand Reduction with TOA 

The tria1 where TCA was applied on the entire plot area to 

reduce stand gave variable results. TOA in all cases killed 

part of the plants, but in no case was the entire sod killed. Rate 

of application made little difference in the average seed yield 

(Table 13), but large yield differences between dates of application 

were found ( Table lL) . Marked differences in the amount of stand 

thinning observed after each dato of application closely followed 

the level of PCA applied, even though seed yield differences ietween 

rates were not apparent. 

Considerable variation in the amount of stand thinning between 

dates of application was observed. Thinning was most severe 

following the October treatment. Th.o Novenber treatment had very 



21 

Table 11. Plot and averar.e seed yields of Alta fescue as 

influenced by rototilling and combining roto- 
tilling with phosphate applications. 
(Four replications) 

Treatment Yield in grams per plot Ave, 

Rep. I Rep. II.Rep. III Rep. IV 

rototil].ed into the soil 79 92 90 97 89.50 
applied after rototilhing 65 75 66 68 68.50 

Rototilling 514 146 29 39 142.00 
None 70 66 148 147 57.75 

Difference required for significance .05 114.77214 
.01 20.145914 

Table 12. Analysis of variance on the seed yield of Alta 
fescue as influenced by rototilling and combining 
rototihling with phosphate applications. 
(Four replications) 

Source of variation Degrees of 1ean square 
freedom 

Replications 3 101. 22917 

Treatments 3 l,570.39583** 
Error 6 116.17708 

Total 15 

F value exceeds the i per cent level of significance. 
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Table 13. Plot and average seed yield of Alta fescue as 
influenced by rate and date of TGA applications 
used to thin a solid stand. (Four replications) 

Treatment Yield in grains per plot Ave. 
Rep. I Rep. II Rep. III Rep. IV 

TCA bo# in Oct. 3 ¿4 ¿4 3 3.50 
Nov, 114 9 16 iS 13.50 
Feb, 11 8 6 7.25 

TCA 8/ in Oct. ¿4 2 3 1 2.50 
Nov. 12 12 16 114 13.50 
Feb, ¿4 3 14 7 ¿4.50 

TCA - l2 in Oct. 2 2 2 1 1.75 
Nov. 10 U 15 9 11.25 
Feb. ¿4 1 3 114 

TCA - 160# in Oct. 2 3 ¿4 1 2,50 
Nov. 9 U 13 13 11.50 
Feb. 1 1 ¿4 9 3,75 

None 7 19 10 9 11.25 

Difference required for significance .05 12. 2208 

.01 16.3552 

Table 114. Analysis of variance on the seed yield of Alta 
fescue as influenced by rate and date of TQA 
applications used to thin a solid stand. 
(Four replications) 

source of vari.atton Degrees of Mean square 
freedciii 

Replications 3 9.76308 
Treatments 12 80.061417** 

Rates 3 11.27778 
Dates 2 ¿417,O6250* 
Rates X Dates 6 ¿46.814028** 

Error 36 8.814613 

Total Si 

** F value exceeds the I per cent level of significance. 
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little effect on the grass, possibly due to dormancy. The results 

from the Fobru.ary treatnent were varied, ranging from moderate to 

heavy stand reduction. This variability was probábly due to grou 

water beine present on some plots. 

The control plots gave the highest average seed yield, closely 

followed by the November application. The largest reduction in seed 

yield resulted from the October treatrnts, seed heads being very 

scattered, The yield reduction from the February applications was 

nearly as great, though more variaLle. seed yield decreases closely 

followed the severity of stand reduction. 

Using TCA to kill out strips in a solid fescue stand, leaving 

space rows, was not comoletely effective even at high rates of apoli- 

cation. Scattered plants were left in the treated areas at the 

highest rate applied. The most effective kill was obtained by 

spraying in October and February, with the least kill resulting 

from December applications. The average yield from all the TCÂ 

treated plots was lower than the rototilled checks (Table 15). The 

February treatments gave an average seed yield lower than all other 

treatments There were no measurable differences between the yield 

at different rates of aplication (Table 16); however, the differences 

in the effectiveness of kill from the different rates was readily 

apparent by plot observation. 



Table 15. Plot and average seed yield of Alta fescue as 
influenced by rate and date of PCA applications 

uaed to kill a soli1 stand into rows. 

(Four replications) 

Treatnent 
Rep. I 

Yield in graxìs 
Rep. II Rep. 

per plot 
III Rep. r 

Ave. 

TCA - l6Q4 in Oct. 6 6 3 

Nov. 6 6 8 6 6.50 

Feb, 2 1 2 2.2S 

TCA. - 20 in Oct. 5 7 7 7 6,5o 

Nov. 8 5 5 5.50 
Feb. 2 1 14 2.75 

TCA - 214Oí in Oct. 5 7 6 6 6.00 

Nov. 7 14 3 S 14.75 

Feb, 1 1 2 2 1.50 

TCj - 28O, in Oct. 14 9 8 3 6.00 

Nov, 2 14 8 5 14.75 

Feb. 2 1 1 1 1.25 
Rototilled 9 9 8 6 8,00 

Difference required for significance .05 5.756614 

.01 7.701416 

Table 16. Analysis of variance on the seed yield of Alta 

fescue as influenced by rate and date of PCA 
applications used to kill a solid stand into 
rows. (Four replications) 

source of variation Degrees of Mean square 
freedom 

Replications 3 3.1538S 

Treatments 12 17.77214 

Rates 3 2.13890 

Dates 2 72,06250- 
Rates X Dates 6 12.145l38* 

Error 36 2.30662 

Total Si 

-- F value exceeds the i per cent level of significance. 



D ICUSS ION 

Enough fertilizer studies have been conducted by various 

irivostigators to indicate the pattern of responses to be expected on 

grass stands o± various ages. Nitrogen is the most imortant element 

for increasing seed yield in stands of afl. ages. Phosphate and lime 

have given only minor responses. Investigators are in agreement that 

nitrogen will greatly increase t} seed yield on an old sod-bound 

stand the first year it is applied, but Evans (6), stark (17), and 

Churchill (3) aU found yields rapidly declined following the initial 

application. This study partially substantiates their findings, 

To interpret the nitrogen response in this study, it is necessary to 

combine the yield data obtained by Richardson in 191x9 and l9O with 

the l91 yield datum rtported in this study. The average yields of 

the treatment using nitrogen at 100 pounds per acre as the only 

fertilizer (Table 1) for three years were as follows 181 pounds 

per acre in 19L9, 238 pounds per acre in l9O, and 38 pounds per 

acre in 19f1. The yield data on the stand prior to 19i9 is not 

available, as seed production was too low for profitable harvesting 

during the three years prior to the ostablisimient of the fertilizer 

trials. The increased yield in l9O followed by the large decrease 

in 1951 would probably not have been as ectreme had weather conditions 

been the ai. The Western Oregon crop was unusually large due to 

ideal weather in 19O, as compared to slightly reduced yields in 

l9]. as a result of drought conditions during the spring. The per 

cent increase over the control showed a similar pattern and would 
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tend to eliminate seasonal climatic differences. The average nitrogen 

plot yield was l2 per cent higher than the control in 19149, 820 per 

cent in 190, and only 1141 per cent in 19S1. The response of nitrogen 

in this treatnnt was similar to that of other treatments in which 

nitrogen was used as one of the fertilizer elements. 

In order to explain t} causes of sod-binding, Richardson (13) 

advanced the theory that this condition was due to the lack of a 

proper balance of available nutrients combined with the failure of 

plants to produce enough new rhizomes from which primordia may 

develop. !'actors which influence transition of the vegetative shoots 

to the flowering stage may also have some bearing on the proulem, 

according to Richardson. This study tends to support Richardson's 

general conclusions, but additional assumptions appear justified. 

In order to overcome sod-binding, the reason why reproductive 

priniordia development is reduced with the increasing age of the 

unfertilized stand, and cari be brought úack to a high level for only 

a short period y fertilization must be explained. It cannot be 

validly assumed that the old ace of' the plants causes them to stop 

reproducing as nitrogen will temporarily bring back high seed yields 

regardless of the age of the stand. It does seeril reasonable to 

assuue that nitrogen is the first factor to limit seed production. 

The fact that thinning by either tillage, or chemical treatments, 

did not greatly increase seed production in the absence of nitrogen 

applications, but when given a blanket application of nitrogen the 

yield was higher than plots receiring only nitrogen, tends to 
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substantiate this contention, It would also explain why lime and 

phosphorous had no effect on seed production in this study where 

nitrogen had not been applied, but gave a slight increase over 

nitrogen alone when used in combination with nitrogen on trials con- 

ducted by Richardson (13). 

The reason why continued nitrogen applications produce a decline 

in seed yield can be explained by assuming that over competition 

caused by the extreme stand density observed following continued 

nitrogen applications will also 1init seed yields due either to the 

failure of plante to produce new rhizomes from which new reproductive 

primordia will develop, or new rhizomes produced are not able to 

develop bud primordia because of the severe competition for space, 

light and moisture. This extreme stand density and auundant forage 

growth on nitrogen plots was readily observed on piots where nitrogen 

had been applied for two years. When mowing the plots after harvest, 

the control plots were easily mowed, but the density of the nitrogen 

plots com1etely choked the mower at frequent intervals. 

The fact that row plantings hold up in yield longer under 

nitrogen applications than do solid seedings would give support to 

this theory, The higher seed yields on the li,:ht rate of seeding in 

Kentucky 31 fescue reported by Spencer (16) also bears this out. 

The effect of high seeding rates and close row spacing in reducing 

the grain yield of sorghum and corn also indicates that above a 

certain density, plant competition interferes with reproduction. This 

theory could be tested by using chemical stand reduction in conjunc- 

tion with nitrogen applications. Themical stand thinning could also 
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be used to see if competition within the row causes the slow decline 

in seed yield of row plantings. These trials conducted over several 

years should throw more light on sod-binding. 

The rototifled trials show that nitrogen must be combined with 

tillage to produce satisfactory yields. The increased yield result- 

ing from sub-surface applications of phosphate make the combining of 

this practice with nitrogen desiraule. Further studies are needed 

to determine how long tillage and nitrogen cooinations will hold 

their increased seed yield. 

The failure of high rates of TCA to kill completely all the 

fescue in the strips sprayed for the purpose of changing an old sod 

into a row planting would make the use of lower rates for thinning 

the entire stand aear more satisfactory. Since stand reduction 

did not increase seed yield the year following application, annual 

treatments may not be possible for the purpose of keeping a stand 

froen becoming too thick. The failure of rate differences to become 

evident due to seed yields being suppressed makes another year's 

yield data !ïîtportant. Nitrogen needs to be added in order to et 

maximum seed yield stimulation, but the use of a split plot where 

only half of the replications receive nitrogen might give more 

information on the effect of reduced competition than if all plots 

were fertilized, 

The suppression of seed yield by TOA at certain dates of aoplica- 

tion in conjunction with the experiences of farmers using IPC for 

weed control in Alta fescue indicates these chemicals may affect bud 



primordia, either by inhibiting development or killing it after devel- 

opment. In order to rest determine the time for making herbicide 

applications, a study should be initiated in which the bud primordia 

are studied at the time of each treatvent and correlated with the 

seed yield for that treatnnt. Since the date of reproductive 

primordia development may vary from year to year, the date for 

herbicide applications may have to be determined by microscopic 

examination each year. The timing of fertilizer applications to 

produce maximum reproductive primordia development following chemical 

stand reduction should be studied also. 

This study of practices used to renovate an old stand of Alta 

fescue leaves a satisfactory method still to be developed. It has 

helped open leads which may eventually increase the productive life 

of this seed crop, but until that time row planting in combination with 

high nitrogen fertilization shows the most promise for high seed 

yield over the longest period. 



30 

SUMMARY ANt) ONCLUS IONS 

Different methods for renovating an old stand of Alta fescue 

for seed production were tried in 191, as a follow-up of studies 

started by Grant L. Richardson in l9li8. The methods used were 

fertilizer applications, tillage, and chemical renovation. 

Nitrogen, lime and phosphate used singly and in all possible 

combinations failed to stimulate seed yield, although stimulating 

yields on the same plots, using the same treatments the year previous] 

Various rates of nitrogen applied in the fall and spring gave 

high forage production, but did not give a significant increase in 

seed yield, whereas previous treatments on the same plots had 

rosultod in a largo seed production. 

Neither lime nor phosphorous were found to stimulate either 

forage or seed production when applied to the surfae of the ground. 

Rototilhing phosphate into the soil gave increased seed yield 

over surface anrlication following rototilling, or rototihling alone. 

A study of the residual effect from chemical stand reduction 

showed yield increases from all chemical tretments, though total 

yields were low. 

The use of TCÂ to thin a solid stand of tall fescue did not 

result in seed yield increases the crop following fall and winter 

treatments. The date of application had more effect on seed yield 

than did the rate of material used, 

TC used at high levels to kill strips out of a solid stand, 

as a means of stand reduction did not prove completely effective 
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due to the failure of all plants to be killed. Seed yieU was 

decreased the first crop following treatment. 

It is concluded from this study that no renovation practice 

tried will be successful in producing a profitable seed crop without 

the application of nitrogen fertilizer} however, nitrogen fertilizer 

alone will not give satisfactory results. The comuination of nitrogen 

with some fonn of periodic stand reduction shows the most promise for 

further study. The development of a satisfactory renovation practice 

is stili to be acccnplished. 
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