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PRIMORDIAL DEVELOP11ENT IN ALTE FESCUE 
AND RELATED FACTORS 

INTRODUCT ION 

Alta fescue occupies at the present time the 

position of being one of the most promising grasses 

produoe in this area. The extreme popularity (14) 

of this grass in Oregon is based chiefly on its ex- 

cellence in pastures. 

Alta fescue was originated at the Oregon Agri- 

cultural Experiment Station in cooperation with the 

Division of Forage Crops and Disaos, Bureau of Plant 

Industry, Soils and Agricultural Engineering, United 

States Department of Agriculture*. It is natural, 

therefore, that consideration be given to the practical 

Improvement of this grass. 

While there has been much investigational work on 

Alta fescue at the Oregon Agricultural Experiment 

Station, the field trials in progress have been concerned 

primarily with production and utilization. It was thought 

that an investigation designed to add something to the 

* The selection was made in 1923 from a four-year-old 
stand of tall fescue by li. A. Schoth, Senior Agronomist. 



knowledge of the morphology and physiology of the 

developing primordial buds (crowing points) in Alta 

fescue woulc. be of some economic significance in the 

production of this grass. Hence, the purpose of the 

present investigation was to determine the approximate 

dato during earl spring when the growing points of Alta 

fescue change from the vegetative to the reproductivo 

phase or condition; ana to observe the environmental 

factors that might influence this transition. An in- 

vestigation of this nature would serve to shed light 

on the following aspects of the production of Alta fescue 

1. The proper time of year to apply fertilizers, 

and the kind in order to obtain greater seed 

yields. 

2. The effect of fall burning upon the transition 

of the growing points from the ve6etative to 

the reproductive phase the following spring. 

. Supply information on the effect of renovation 

upon the transition from the vegetative to the 

reproductive stage. 

4. Supply information on the proper time of year 

to cease grazing upon flélds of Alta fescue so 

as not to interfere with growth of primordial 

buds. 
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Fu.rther justification for conducting this study 

was that the data obtained and observations made might 

serve as a bas±s for additional work on Alta fescue and 

other grasses of economic importance in this area. 

kEVIEW OF LITERATURE 

According to Jensen (11), morphological work on the 

fruits of grasses was begun as far back as 1687 by Maiphigi 

who seems to have been the first to study the fruits of 

the great groups of plants from a morphological point of 

view. From that date up to the latter part of the nine- 

teenth century, only a small number of investigations were 

conducted on the morphology of grasses. 

Following the publishing of Hanstein's Bahnbreck- 

ende Arbeit" in 1870, the contributions to the literature 

on various phases of the morphology of grasses have been 

added regularly. In 1880 (9) six papers by Trecul, a 

French investigator, were published on structural mor- 

phology covering 20 or more genera of grasses. Hence, 

the work of these two investigators has served as a 

stimulus and as a basis for work that has been done in 

this field since that time. Although numerous studies 

were conducted by European investigators from 1880 on, it 
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was not until after 1920 that Evans and other American 

agronomists began conducting studios dealing with the 

developmental morphology of the growing points of grasses 

and cereals. 

From 1920 to l99, Evans and Grover (9) made 

studies on the vegetative growing points of eight species 

of grasses, belonging to seven tribes. e results of 

their research work were published in 1940 and have been 

consulted for this study of Alta fescue. All studies 

made by writers quoted henceforth have been consulted in 

the preparation of this paper. 

Since Evans (9) has brought together and thoroughly 

suimarizod all of the pertinent literature related to de- 

velopmenta! morphology of growing grasses, it seems un- 

necessary to present a detailed review of the literature 

except as it applies directly to this investigation. 

The effects of various environmental conditions on 

the vegetative and reproductive development of plants have 

long occupied the attention of physiologists. Studies 

made within the last two decades in the United States have 

been attempts to observe sonic of the effects of environ- 

mental and cultural conditions upon the primordial develop- 

ment of grasses and, cereals. 
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ivans (8) has shown that in timothy the time of 

anthesis, the elongation of the internodes of the sterns, 

and the number of elongated internode s cer cuim were 

affected by the length of day. His conclusions were: 

"In any locality, sorne timothy plants produce in- 
florescence and floreta earlier than others be- 
cause they are adapted to longer days. On those 
plants that are adapted to loner days, appear- 
ance of the heads and the flowering process are 
delayed until with the advancement of the season, 
the days increase to lengths which these plants 
require for development." (8, p.586) 

Roberts and Struc1ieyer (15) contend that for 

many plants a certain photo period may be a dominant re- 

quirernent, but that it appears not to be as critically 

essential as Evans believes, They conclude that the 

effects of environmental treatments as weil as of tern- 

perature indicate that the blossoming state results 

directly from the nature of the internaL condition of 

the plants rather than from any specific external treat- 

ment, They suggest that the adaptation factor appears 

to be a genetic character. 

Extending the observations of Evans (8) published 

in 1934, Benedict (1) used temperature combined with arti- 

ficial length of day and found that the growth and 

flower production were quite marked in Agropyron smithil 

(wheat grass), Andropogon furca.tus (big blue stem), 

Bouteloua Eracilis (blue joint turkey foot), and Panicum 

viratum (switch grass). 



Temperature as a factor in the differentiation of 

flower buns of stocks was demonstrated b Post (Li). He 

has shown that a minimum of 14 ctays exposure to low tem- 

perature was required to produce flowers in flowering 

stocks. Also, the age of the plant when transferred and 

subjected to low temperatures was an important factor. 

It was found that no plant differentiated flower buds 

when the temperature was maintained at 60 degrees F. 

Thompson (17) in an effort to determine the role 

of temperature as a factor affecting flowering of plants 

observed that win beet plants were exposed for varying 

lengths of time to relatively low temperatures (40 - 50 

degrees F.) thirty ciays or more and then grown in a warm 

house, seeds were not produced unuer either short or long 

day conditions. Indications were that warm temperatures 

seem to nullify the effect produced by the previous low 

temDerature treatment. Thompson also observed that low 

temperature treatment hastened seeding of beet plants 

grown subsequently in a cool house. 

A study was conducted by Evans (6) to uetermine the 

relation of latitude upon the blooming of timothy. 

Plants propagated vegetatively from a single original 

timothy plant were grown at stations in different lati- 

tudes. It was found. that in the Northern Hemisphere the 

seasons for blooming of the plants did not progress from 
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south to north at a uniform rate per aay. Instead, the 

plants bloomea relatively later at the southern station 

and somewhat earLier at the northern station. 

At a later ate an investigation was conducted by 

Evans (7) in whïch nine selections, ranging by fairly uni- 

form gradations from very early to very late timothy, were 

grown at each of ten stations located at intervals extend- 

Ing from G-ainesîilie, Florida to Fort Vermillon, Alborta, 

Canada. The data obtained from this study substantiate 

the results obtained in the first study (6) made on the 

effect of latitude upon the blooming of timothy and indi- 

cate that latitude definitely affects the growth habits 

of timothy. 

In an investigation to determine the influences of 

environmental conditions and cultural practices upon the 

aevelopment of the wheat spike, Kiesselbach (12) has dem- 

onstrated conclusively that late date of seeding, thick 

rate of seeding, severe pasturing, low soil fertility, 

and. low moisture supply cause reduced vegetative rowth 

and. lower grain yields. 

Vegetative Growth 

Before proceeding with the results obtained in 

this investigation, a brief reference will be made to 

the deve1oment of the vegetative growing points of the 



grasses preceding the time of their transition to the 

reproductive phase. 

A characteristic of perennial ¿rasses ï that 

in the late fall stolons, rhizomes, tufts, or small 

bunches initiate or give rise to new stems that develop 

seed stalks the following spring. At the base of a 

grass shoot (usually 1 to 2 inches below the surface in 

most grasses) is a primordïum or vegetative growing point. 
This growing point is composed of an apical meristem. 

The youngest and least uifferentiated of its cells at 

the extreme tip of the shoot form the promeristeri 

(Fig. l-A), from which are directly derived the funda- 

mental tissues of the shoot (9, p. 489). 

The fundamental tissues of the shoot - the plerome, 

periblem, and derniatogen - throug' differential division 

and growth of cells give rise to a succession of folds 

or ridges. Each ridge is the origin of a leaf primor- 

diun or leaf fundament (Fig. l-B) 

These young leaf prianordia appear in a plane at 
rigt angles to the axis of the growing point and are 

seen arising alternately on the right and left of the 

axis (Fig l-B) as small crescentric protuberances (16). 

Each primordium makes lateral growth until it completely 

encircles the axis of the growing point. 



According to Evans (9), this is the first indi- 

cation of senental differentiation of the axis into 

regions composed of node and internocte, or a phytonier 

(Fig. l-B). A phytomer is defined by Weatherwax (18) 

as follows: 

"An internode, together with the leaf at its upper 
end and the bud at its lower end., constitutes a 
phytomer, the unit of structure of the shoot." 

However, Evans amplifies aefini- 

tion and. calls a phytoiner a senenta1 unit of the shoot 

or stem. 

For the purposes of this paper Evans' interpre- 

tation will be accepted. 

When conditions are favorable for foliage develop- 

ment, the outer extremity of a leaf primordluin elongates 

and develops a new leaf. New leaves ctevelop acropetally 

on the growing points of the grasses. New phytomers are 

laid down by the apical meristem somewhat faster than 

leaf development progresses in most grasses. This re- 

sults in a gradual and sometimes rather large accumu- 

lation of successivo phytomers. In species possessing 

this characteristic there is a progressive elongation 

of the growing point into a slender meristeniatic cone 

or cylinder. 



io 

In quack grass, timothy, and perennial rye grass, 

rvans (9) observed that the accumulation of phytoiners 

numbering as high as 17 to 25 was not unusual, whereas 

in orchard grass the accumulation was much lower, num- 

bering Live to six. 

Iae time required for a phytomer to be differen- 

tiated by the promoristem is not known for grasses. 

However, Evans (9) observed the succession of leaf 

emergence in timothy and found a new leaf appearing on 

an average of 14 days during the early winter months. 

Observations made on another group of timoth the f ollow- 

ing spring when conditions wore favorable for growth 

showed that the interval for the emergence of a new leaf 

was reduced to 9.8 days. 

Lie growing point measurements observed in the 

species studied by Evans (9) rance from 0.3 to 1.0 mm. 

in length. However, it was found that the growing points 

in most instances did not attain a length of i min. until 

after they had passed the vegetative phase. 

In all species that have been studied by Evans 

(9), the transition from the vegetative phase to the 

reproductive phase was observed to be marked by a sudden 

and. vigorous elongation of the growing point, and by an 

increase in its diameter (Fig. l-C). Too, at about this 

time, in all parts of the growing point, further develop- 

ment of the leaf fundament stopped. The apical meristem 
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Figure 1. Alta rescue: A, Growing point, 
early vegetative stage; p, promeristem; 
yl, young leaf; B, growing point in 
advanced vegetative stage; ph, phytomer; 
1f, lesf fundament (primordium); C, a 

very early stage in the initiation of an 
inflorescence; sp, secondary protuoerance. 
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continuos for a time to organize new phytoniors acropetal- 

ly. As each phytomer reaches a certain stage of organi- 

zation it gives rise to a secondary protuberance without 

forming a leaf fundament (9, p.492). 

In most grasses the apical meristeni ends its 

activity by forming a nore or less perfect terminal 

spikelet (, p.449). 

The sudden increase in the diameter of a growing 

point is due to the initiation of growth of an axillary 

bud present in the meristeniatic tissue at the base of 

each phytomer. These axillary buds in the growing point 

a.evelop secondary protuberances. According to Bonnett 

(3, p.449) each of these protuberances represent a lateral 

growing point and may be regarded as the homologue of the 

primdium of a vegetative bud. All workers have observed 

that lower basal phytomers do not give rise to secondary 

protuberance s. 

The first evidence of transition in a growing pOint 

marks the termination of the vegetative phase (9). 
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MATERIALS AND METHODS 

Iae extensive experimental work with Alta fescue 

in progress on the Oregon Agricultural Eporiment Station 

made it possible to pair or combine field trial plots 

readily so that specific factors could be set up for an 

investigation of their influence on transition of the 

vegetative growing points to the reproductive phase. 

In this investigation it was possible to set up 

the following factors for observation: 

J.. Rate of seeding - Groups A and B 

2. Unclipped vs. fall burning - Groups C and D 

3. Age of stand - Groups E, F, G, and H 

4. Renovated vs. unrenovated - Groups I and J 

5. Exposure to low temperature - Groups K and L 

6. Width between rows - Groups TvÍ, N, and O 

7. Fertilizer trials - Groups P, Q, R, and S 

To serve as checks on plants growing in the field under 

regular winter condItions, and. to observe the effect of 

high temperature, Alta fescue plants from the plots and 

rows represented by groups A through J were transferred 

to the greenhouse the first week in December. 

At regular two-week intervals, Alta fescue shoots 

or stems were collected from the various groups. Shoots 

were picked at random. Ten or more shoots were collected. 

from each group each time and preserved in f ormalin- 
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acetic alcohol solution. The shoots were then set aside 

for a few days for toughening. The minute growing points 

were removed from the shoots by means of d.issecting 

needles and small fofeeps. 

The percentage of transition occurring in a 

group on any date was based on the number of growing 

points found changed to the reproductive phase in ten 

shoots, 

Ail drawings were made with the aid of a camera 

lucida. All rdcrophotographs in this paper were taken 

with a type H Bausch and Lomb photomicrographie camera 

equipped with a 72 mm. f/4,5 Bausch and Lomb Micro- 

Tessar iena. Illumination was provided by a Bausch and 

Lomb universal lamp. All photographs in Plates I and II 

were taken at an initiai direct magnification of 5X on 

Ansco Commercial Orthochromatic film, These were sub- 

sequently enlarged 3 diameters when printing. The I5X 

images were then copied at slightly less than iX re- 

sulting in a final magnification of approxivateJ.y J.3X 

in Plates I ana II. 



VEGETATIVE GROWTH OF ALTA FESCUE 

In late Lau and through early winter the vege- 

tative growing point of an Alta fescue shoot remains 

one or more inches below the surface of the soil. The 

appearance of a young growing point of Aita fescue when 

it is at a stage correspondinß to the growing point photo- 

graphed in Plate I-A, shows that it is located within the 

leaves near the base of the shoot. This growing point 

or meristematic cone crowns a series ( 5 to 6) of minute 

internodes measuring 4.0 to 5.0 inni, in length. The 

vegetative growth made by an Alta fescue shoot is rela- 

tively slow froni late fa.Ll until early spring. During 

this interval, leaf priniordia develop at a rate almost 

equal to the rate at which new phytomer differentiate. 

Hence the vegetative growing point remains short through- 

ut this period up to the time when weather conditions 

become favorable for more rapid growth. 

In early spring when there were intermittent warm 

and cold periods of weather, as is peculiar to this 

region, evidence of vegetative growth was quite marked, 

thus indicating that the shoots made rapid recovery from 

winter dormancy at the outset of warmer weather. 
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Examination of shoots collected during this time 

showed the apical meristems of the shoots differentiating 

phytomers more rapidly than the leaf primordia were 

developing new leaves, thus resulting in an accumulation 

of phytomers resembling the typical meristeinatic cylinder 

(Plate 1-B) or cone observed in the species studied by 

Evans (9), Bjimett (2, j, 4) and others. 

Following a ton-day period of warm weather during 

the first two weeks of February when the temperature 

ranged about 600 F. during the day, shoots collected 

from the field showed evidence of transition taking place 

in certain groups. Characteristics that definitely 

marked the transition of the growing of an Alta 

fescue shoot from the vegetative to the reproductive 

phase were as follows: 

The accumulation of 5 to 7 rudimentary phytomers 

in the growing point; the cessation of further development 

of leaf fundaments in all parts of the growing point; and 

the appearance or secondary protuberances in the axila of 

the most recently organized rudimentary phytomers (Plate 

II-A); At this time, there was also a rapid internodal 

elongation of the basal internodes (the cuim) resulting 

in the inflorescence being elevated above the surface of 

the soil. Thus, morphological development of Alta fescue 
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Piate I 

Aita feeuo 

A. Growing point of a young vegetative shoot, 
0.3 imu. long. 

B. Growing point, late vegetative stage with 
5 to 7 rudimentary phytortiers below an 
apical meristem. 



Plate II 

Alta fescue 

A. Transition stage, seconciary protuberancos 
forming. 

B. Lato stage in the organization of the 
inf.Lore sconce. 
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shoots appears to be the same or similar to morphologi- 

cal development in other species of the grasses that 

have been studied by other workers. 

EXPERIMEÑThL h:SULT S 

Rate of in 

The plots represented. by group A were seeded to 

Alta fescue at the rate of 9 pounds per acre in the fall 

of 1943. Plots represented by groups B were seeded to 

Alta fescue at the rate of 16 pounds per acre at the same 

time. Cultural practices have been the same for all plots 

represented by these two groups. Soil conditions were ob- 

served to be fairly uniform. 

Transition was observed to have occurred in shoots 

from group B a few days in advance of the date it occurred 

in shootu from group A (Table 1). However, it was ob- 

served that Nhefl transition was evident in group A, the 

percentage of growing points that had changed in group A 

was very close to the percentage for group B on that date. 

Hence, the difference between percentages of transition 

taking place in the two groups was not sufficient to 

indicate that rate of seeding was an influencing factor 

in this case. 
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Although transition occurred in corresponding 

groups under greenhouse conditions (A-1 and. B-l) at a 

much later date than those under field conditions, the 

difference between percentages of transition taking place 

in the two groups at that time were almost equal. This 

fact further indicates that rate of seeding was not an 

influencing factor. 

Unc4 Vs. Fail Burning 

Environmental and cultural conditions were the 

same for groups C and D with the exception of the 

annual burning of plots represented by group D. The 

plots were seeded to Alta fescue in the fall of 1943 at 

the rate of 16 pounds per acre. 

The marked difference between the percentages of 

trans1ton that had occurred in these two groups on the 

date that transition was observed to be taking place 

suggests that transition probably began in group D a few 

days prior to the time It began in group C (Table i). 

Corresponding groups grown in the greenhouse showed 

similar results (Table 2). Therefore, transition is 

assumed to have begun in group D (fall burned) some- 

what earlier than in group C (un.clipped). 
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2. 
of Stand 

The plot represented by group E was seeded 

(solid) in 1918. The plot represented by group F was 

seeded (solid) in 1938. Group G and H represent row- 

planting in the uniform nursery at the Granger Farn. 

Group G was planted in 1941 and group H in 1945. Cul- 

tural conditions have varied somewhat for each group, 

but environmental conditions are considered to have been 

about the same except possibly for soil uniformity. 

Transition of the vegetative growing points to 

the reproductive phase was believed to have occurred in 

groups G and H on or about the same date. A1thougi re- 

suits of field and greenhouse investigations (Tables i 

and 2) show growing points of group G changing to the 

reproductive stage earlier than those of group H, the 

fact that there was such a narrow margin between per- 

centages of transition taking place in the two groups when 

rapid transition began indicate s that the change probably 

occurred at about the same time in both groups. 

The interval between dates when transition occurred 

between the youngest stands (G and H) and the oldest stands 

(E and F) was marked by a difference in time by a minimum 

of 15 days for both field and greenhouse conditions. 
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Contrary to expectation, transition of the growing 

points of the oldest stand (E) to the reproductive phase 

under both greenhouse and field conditions (Tables ï and 

2) was not the last to make the chane. The fact that 

transition occurred in the growing points of group E 

(greenhouse) a few days earlier than in group F (Table 

2) is not readily explained. 

Renovated Vs. Unrenovated 

The two plots representing the renovated and the 

unrenovated groups were originally one plot. The plot 

was seeded (solid) to Alta fescue in the fall of 1938. 

In the fall of 1944, one-half of the plot was renovated. 

Group I represents the renovated plot and group J the un- 

renovated. With the exception of renovating one-half of 

the plot, cultural practices have been the saine for both 

plots. However, there was one environmental factor not 

common to both plots. The renovated plot was water- 

logged throui the winter months and during the early 

spring. 

Transition appears to have occurred in both groups 

on or about the same date. Table i shows that there was 

a difference in the percentage of transition taking place 

between the two groups, thus indicating that group J was 

more advanced. However, Table 2 shows that the difference 



between the percentage of transition occurring in 

corresponding groups grown in the greenhouse (I-1 and 

J-1) differed by a small per cent. 

Greenhouse Trials 

A short time after pot plantings of Alta fescue 

were transferred to greenhouse conditions (60_700 F.), 

vegetative growth in all groups represented was observed 

to have been somewhat retarded. The condition of re- 

tarcied growth lasted for a period, of about 8 weeks. 

With the exception of the evidence of early tran- 

s±tion occurring in groups G-1 and H-1, transition of the 

growing points to the reproductive phase in all other 

groups was delayed several days as compared to the dates 

when transition occurred in corresponding groups under 

field conditions (Tables i and 2). 

Width of Rows 

Rows represented by group M were 4 feet in width; 

rows represented by group N were 3 feet in width; and 

rows representing group O were 2 feet in width. 

The rows were seeded to Alta fescue in the fall 

of 1938. Environrnenta..L conditions and cultural practices 

have been uniform for all rows. 



Table 1 

Transition dates of Alta fescue growing points under field conditions. 
Number of growing points changed to reproductive phase found 

in ten or more shoots expressed in percentage. 

Dates of transition measurements 
Year Field 

Group : planted : condItion 

A 1943 

B 1943 

C 1943 

D 1943 

E 1918 

F 1938 

G 1941 

H 1945 

I 1938 

J 1938 

Seeded 9 lbs.per acre 

Seeded 16 " It 

Unclipped. 

Fall burned 

Age of stand 

Age of stand 

Age of stand 

Age of stand 

Renovated 

Unrenovated 

Jan.9 : Fob.l : Feb.13 : Feb.28 : Mar.14 

o o o 30 60 

o 0 10 35 60 

o 0 0 20 40 

o 0 0 50 70 

o o o 30 60 

o O O 0 40 

0 10 40 85 - - 

o o 5 80 -- 

o O 0 30 70 

O O 0 50 80 

tD 
F-' 



Table 2 

Transition dates of Alta fescue growing points wider greenhouse conditions. 

1urnbor of growing points changed to reproductive phase found in 
ten or niore thoots expressed in percentage. 

Dates of transition measurements 

Year Field 
Grotp : planted : condition : Dec.20 : Jan.8 : Jan.22 : Feb.? : Feb.22 : Mar.5 : Mar.21 

A-1 1943 Seeded 9 lbs. O O O 0 0 0 35 

per acre 
B-1 1943 Seeded 16 lbs. O O O O 0 0 40 

per acre 
C-1 1943 Unclipped O O O 0 0 0 40 

D-1 1943 Fall burned O O O 0 0 0 50 

E-1 1918 Age of stand O O O 0 0 0 20 

F-1 1938 Age of stand O O O O O o io 

G-1 1941 Age of stand 10 lO 10 0 30 0 60 

H-1 1945 Age of stand O 0 0 10 20 20 50 

I-1 1938 Renovated O O O O 0 0 25 

J-1 1938 Unenovated O O O O 0 0 30 

to 
to 
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As shown in Table 3 transition of the vegetative 

growing points to the reproductive phase is assumed to 

have occurred on or about the saine date in these three 

groups. 

This assumption was based on the small percentage 

of variation between the estimated percentage of tran- 

stion occurring in each group. 

Low Temperature Treatment 

Groups K and L represent row planting of Alta 

fescue grown in the uriif orni nursery at Granger. Pot 

plantings from these two stands were subjected to a low 

temperature treatment for a period of 30 days, starting 

December 20, 1946. The procedure was to transfer the 

plants to cold storage (310 F.) at nit and remove them 

the following day to outside conditions. 

Results in Table 4 show that in comparison to 

corresponding groups under greenhouse (G-1 and H-1) and 

field conditions (G and li), the date of the occurrence of 

transition was delayed for a short time. The small dif- 

ference in the estimated percentage of transition that 

had occurred in the two groups indicated that change 

occurred on or about the saine date. 



Table 3 

Transition dates of Alta fescue growing points to the reproductive phase 
for groups investigated for the factor of width between rows. 

Number of growing points changed to reproductive phase found in ten or 
more shoots expressed in percentage. 

Year Dates of transition measurements 
Group : planted : Fie±ct condition : Feb. 1 : Feb. Lo : Liar. 1 : Mar. 14 

C' 
/0 /0 

C! 
/0 

CI 
/0 

M 1938 4' between rows O 0 0 60 

N 1938 3' between rows O O 0 70 

o 1938 2' between rows O O 0 60 



Table 4 

Comparison of dates when Alta fescue growing points 
changed from vegetative to reproductive phase. 

Plants were subjected to field conditions, greenhouse 
conditions, and low temperature. 

Year Dec. : January : Febru.arl : March 
Group : planted : Investigation : 20 : 8 : : J. : 7 : l : 21 T : 5 : 21 

cl 
/0 

c;i cl 
/0 /0 

o' (0 
/0 0 

(7 
/0 /0 

c7 
/0 /0 

(7 
/0 

G 1941 Field condition - O - 10 - 40 - 85 - 

H 1945 Field condition - O - O - ö5 - 80 

G-1 1941 Greenhouse 10 10 10 - O - 0 - 0 60 

11-1 1945 Greenhouse O O O - 10 20 - 20 50 

K 1941 Low temperature - - O O - - 20 - 60 

L 1945 Low temperature - - O O - - 25 - 75 - 

- Incticates no collection for groups on these dates, 
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Fertilizer Trials 

Plots represented by roups P, Q, R and S were 

planted in the fall of .t943. With tile excopt.on of a 

specific fertilizer treatment for each group of plots, 

cultural practices have been -unifoxn for all plots. 

Plots represented by group P received a fall appli- 

cation of ammonium phosphate (16-20) at the rate of 200 

pounds per acre. Plots represented by croup Q received 

a fall application of annoniurn phosphate at the rate of 

100 pounds per acre, anci a spring application of aiiirnoniuxn 

phosphate at the rate of 100 pounds per acre. Plots rep- 

resented by group R received a spring application of 

ammonium phosphate at the rate of 200 pounds per acre. 

Plots represented by group S received a fall application 

of treble phosphate (44%) at the rate of 200 pounds per acre. 

The data obtained from this phase of the investi- 

gation show that transition occurred in the growing points 

o:L shoots from plots that received fall application of 

fertilizer at the rate of 200 pounds per acre a few days 

earlier than it occurred in the growing points of shoots 

from plots represented by groups Q and R (Table 5). 

Since the percentage of transition taking place in 

groups P and S differed, by such a small per cent, it was 

assumed that transition occurred on or about the same date 

in these groups. Likewise, results show that transition 
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occurred in the growing points of oups and R on or 

about the saine date. 



Table 5 

Transition dates of Alta rescue growing points for fertilizer trials. 
Number of growing points changed to reproductive phase found 

in ten or niore shoots expressed in percentage. 

Date 
Group : planted : Amount of fertilizer 

Date of transition measurements 

Jan.15 : Feb.l : Feb.13 : Mar.l 
C 

/0 /0 /0 /0 

P 1943 Amnonium phosphate 200# 0 0 35 90 
per acre in the rail 

Q, 1943 Anmmonium phosphate lOO# O 0 0 40 
per acre in fall and lO0# 
por acre in spring 

R 1943 Ammonium phosphate 200# O 0 0 40 
per acre in spring 

S 1943 Treble phosphate (44%) 0 0 30 85 
200# per acre in spring 
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DISCUSSION 

Fiom results obtained in this iivetition it i 

assumed that in the case of fall burning vs. unelipped, 

transition occurred in the fai1-buined plots earlier than 

in the unclipped plots. This assumption is based on three 

observations: First, the percentage of growing points 

that had chanced to the reproductive phase on Februarr 

28 (Table 1) was substantially higher for group D than 

for group C. Second, throughout the investigation, shoots 

fron the burned plots appeared to be more vigorous than 

the shoots from the irnc±ipped plots. Third, the color of 

the panicles were observed several days after tIshooting 

had occurred in both groups. Panicles of the unclipped 

group were observed to be a liiter reddïsh color as 

compared with a somewhat darker reddish color of the fall- 

burned plots, thus indicating that the panicles of the 

unclipped plots were less mature than the fall burned plots. 

The ae of a stand of Alta fescue, under ordinary 

conditions, appears to be a factor that definitely in- 

fluences the time when the ¿rowing points change from 

the vegetative to the reproductive phase. Growing points 

from the youn stands (1 to 5 years old) of Alta fescue 

chaníed to the reproductive phase a few days earlier than 

did those from the older stand (7 years and older) under 

both greenhouse and field conditions. Previous workers 

(9), (13) have concluded that the age of a shoot is one 



of the main factors detenining the time when a growing 

point changed to the reproductive phase when conditions 

are favorable for further plant growth. It is therefore 

suggested that since young stands appear to be more 

vigorous than old stands, the young stands of Alta fescue 

probably initiate shoots a few days earlier in the fall 

than do the older stands. Evidence of vegetative growth 

being more advanced in younger stands as compared with 

old stands was observed to be consistent throughout the 

period of the investigation. 

Results obtained from fertilizer trials with rouos 

P, Q., t'h and S show that transition of the vegetative 

growing points of Alta fescue to the reproductive phase 

is somewhat earlier when plots receive fall application 

of either annrionium phosphate or treble phosphate at the 

rate of 200 pounds per acre than when plots receive 

animoniwii phosphate at the rate of 100 pounds per acre in 

the fail and 100 pounds per acre in the early spring, or 

ammonium phosphate at the rate of 200 pounds per acre in 

the spring only. However, whether or not a fall appli- 

cation of ammonium phosphate at the rate of 200 pounds 

per acre is preferred to one where ammonium phosphate is 

applied at the rate of 100 pounds per acre in the fall 

and 100 pounds in the spring, or to one where ammonium 

phosphate is applied in the spring at the rate of 200 

pounds per acre is questionable. Although transition 
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was observed to have occurred a few daïs earlier in the 

shoots representin plots receiving all Lertilizer in 

the fall, fron observations made on the veetc.tive 

¿rovïth and. the color of the panicles later in the spr1n, 

it appeared that these three groups (P, , and R) were 

in about the same stage of maturity. A sim:tlar com- 

parison was made between plots receiving treble phos- 

phate and arn]nonium phosphate. Vegetative growth and 

the number of seed stalks in plots receiving treble 

phosphate were substantially less than that in the plots 

receiving ammonium phosphate, indicating in this case that 

ammonium phosphate is preferable to treble phosphate alone. 

Low temperature as a factor influencing the tren- 

sitian of the growing points of Alta fescue to the re- 

productive condition was observed to retard the be- 

ginning of transition in the young groups K and L as 

compared with corresponding groups G and. H unuer field 

conditions. It was further noted that transition appeared 

to be at a slower rate aS compared to the field. groups 

G and I-I. 

From this phase of the investigation it appears that 

as long as low temperatures prevail, transition of Alta 

fescue growing points to the reproductive phase miht be 
delayed for a time, but probably not proportionate to 

the length of the period of low temperature. 



Since the data obtained for such factors as rate 

of seeding, width between rowe, and renovated vs. unreno- 

vated show no sharp diftorences in the rates of tran- 

sition for the respective groups, no definite con- 

clusions could be drawn. However, on Ma 12, 1947 the 

panicles of the renovated plot (roup I) were observed 

to be in the sano stases of maturity (color as index) as 

panicles of the imrenovated plot. Therefore, it is 

suggested that transition of the vegetative growing 

points to the reproductive phase in the shoots from the 

renovated plot may have been appreciably retarded due to 

a waterlogged condition of the soil. 

Results obtained from Alta fescue plants in a gleen- 

house environment throu the winter months substantiate, 

for the most part, data received from corresponding groups 

grown under winter field conditions except for the fact 

that transition in all but two groups was delayed for a 

period of approximately 20 days. In previous investi- 

gations (17) it has been found that the removal of plants 

from low temperature to high temperature nullified the 

rowth of seed stalks in beets, therefore it is suggested 

that the removal of Alta fescue plants from the field 

after they were conditioned for winter dormancy may have 

partially nullified subsequent primordial growth for a 

short time. 
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To account for transition that occurred in a few 

of the shoots representing the young stands (G and H) 

a few days after being transferred to the greenhouse, 

it is again sugested that age of shoots and advanced 

vegetative uevelopment was to the point of transition 

at the time winter dormancy occurred. 



SUIllv1AY AND CONCLUSIONS 

A study was made to determine the approximate 

date during the earlï spring when the primordial buds 

of Alta fescue chane from the vegetative to the re- 

productive phase, and to observe the influence of certain 

environmental factors and cultural practices on subsequent 

transition. 

From the economic standpoint, it was thouit that 

a study of this nature miit serve to shed lit on certain 
aspects of the production of Alta fescue such as the proper 

time to apply fertilizer, and the kind; the effect of fall 

burning on transition of the growing points; the effect of 

renovation upon transition of the growing points; and 

supply information on proper time of year to stop grazing 

Alta fescue to avoid injuring the primordial buds. 

Factors set up for investigation were rate of 

seeding, fa±l burning vs. unclipped, age of stand, reno- 

vated vs. u.nrenovated, width between rows, low temperature, 

fertilizer trials, and hii temperature (greenhouse con- 

ditions). 

In early spring when there were intermittent warm 

ana. cold periods of weather, as is peculiar to this region, 

evidence of vegetative growth was quite marked, thus indi- 

eating that the shoots made rapid recovery from winter dor- 

nancy at the outset of warmer weather. 
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Morphological development of Alta fescue shoots 

appears to be sinilar to iaorphoiogical development in 

species studied by other workers. 

Factors observed that appear to influence tran- 

sition of Alta fescue growing points to the reproductive 

phase were fall burning, age of stand, low temperature, 

high temperature, and ammonium phosphate applications. 

From the data obtained from this investigation the 

following conclusions were drawn: 

Age of stand appears to show a great enough vari- 

ation between date of transition occurring in the young 

stands and the date of occurrence in the old stand to 

affect Alta fescue seed production appreciably. Ten days 

difference between date of transition in a drougl'ty year 

might increase chances of Alta fescue producing- a seec crop. 

It is doubtful whether or not the few days differ- 

ence between dates of transition in fall burned plots and 

unclipped plots is sufficient to affect seed production 

materially. 

Ammonium phosphate application appears to be 

preferable to treble phosphate application. A long period 

of low temperature (310 F. ) apparently delays transition 

of Alta fescue growing points to the reproductive phase. 
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To avoid excessive injurr of the primordial buds, 

the latter part of January appears to be the proper 

time to remove livestock from Alta fescue fields that 

are to produce seed crops. When spring is delayed, 

perhaps grazing can be extended to the middle of 

February. 
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