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Annual Variation in lhe Flowering of Agropyron spicatum
near Clarkslon, Washinglon

Abstrac-t

lnJlorescence producdorr by.l8 planrs. was recorded jn each of l0 yeaA. AfthouAh there was a.J,TiJ.ld;C,T,Jffiird 
asynchronous 

vitaliry, this eodency was not ritarabte to standard tempera_

Inlroduction

Year-to-year variation in the vitality of plants is a matter of theoretical interesr frorn
both its autecological and synecological points of view. It is also of practical imlnrtance
in seed collection and vegetarion rnarragernenr. Any ability to pediot good and bad
seed years in adyance is especially valuable.

The present rep,ort surnmarizes existilg knowled,ge of the vitality oI Agropyron
spicatunz Scribn. & Sm. irr the Parific Norohwest, and In€serlts new data from 10
yeady observatimu of the same individuals growing in the Iatson Exdosure located
a few km west of CJarkstoq Washiogton.

Previous ObsErvalions and Erperimenlal Wotk

Progeny tests have shown ttwt Agroplretu spi.cat*m ior)]odes individuals which are
genetically differentiated into caespi me and rhizomatous bioq?es (Daubso,rnire, 1960,
1970) , and since these are segregated environmentally ttrrey may be considered as eco-
types, or perhap better as ecorlp Foup,s. In eastem Vashington and northem ldaho,
at least, it is abundantly clear that o,nly caespitose individuals are found roward rhe
drier limits of the species' environmental range; toward rhe wener limits, the grass is
represented by rhizomatous plants in all but freshly disturbed soils. On an areal basis,
the ph,.tomass of sterile tillers far exceods that of flowering tillers in rhizonr,atous
populations: the reve$e is true for caespitose populations. In one comrnuniry observed
over a number of years (compositional details and environmental &ta relnrted as
Stand 39, p 93, in Daubenmire, 1970), individual plana flowered rarely, and weakly
ttreq al$ough the specie was well represented by caespirose individuals.

Melhods

The new observations reported here were made in an essentially dimax stand of the
Agropyon rpic4tulTt/Poa sandbergii association ( compooitional details and environ-
mental data reported as Stand 56, p.95, in Daubeomire, 1970), which has been com-
Fleteiy prcrected from livestock, staning long before this srudy began, and had pre-
viously been only moderately {gazed. Aglopyron tpicar*rrz is the only sizable grass in
the community, and it provides most of the community phytomass- Since the habitar
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is oesf, the dry lirnits of the plant's ecological a,mplitudg all individuals are caespitose.

Tweoty plants were selected to repres€n essentially the full range of baral dia-

metets. Their trtositiols were recotded, average diameters at the soil surface measured,

and ioflorescence cormts started io" 1964- l'ny inflorescesce which appeared to be Pro-
ducing o,ne or more fertile spikelets was counted. This Procedule was done after the

iollorescences wete well develoPed but bsfore any dissemination. Since observations

could not be made in 1970, the annual counts covered a calendat s{tan of 11 years.

Relulls and Diacussion

Of the twenty individuals selected at the start of the study, two died and seven suffered

a decline in trasal diameter during the study (Table 1). The two that died wef,e near

the middle of the size range, with initial diame ers of 158 and 177 mm. The death

of one of these was asso€iatsd with the establishment of a colony of ants in the soil

beside the base of the plant.

TABLE 1. Numbers of inJlorescences produced by each plant, arranged by diametet (rnm) of
plaot and fruitfulness of the population as a whole.

Dieo.
1964

Year
1968 1966 1974 1973 1912 1971 1964 1969 1967 196'

Nulber of inflorescenres ;  E E : $
7 0 0
14 0
7 7 0
7 8 0
8 4 0

100 0
1 1 1  0
tt6 0
122 0
125 0
r25 0
rt' 0
142 0
161 0
t67 0
177 0
202 0
217 0
Sum 0

99 45
92 164 +
4 4 9 6 +
82 ra2 +
48 741 +
J l  1 1

285 a2 -
61 102

291 69
84 lt1 +

211 57  -
398 186 +
124 164 +
221 201 +
49 160
49 195 +

828 222 +
293 268 +

3358

6 j G 6 9 2 0 6 0 4 1
t  8  7 1 1  8 1 1  1 1  ) 8
1 0  0  2 1 4  1 1  1 8  7
3 1 1  6 1 1  5  0 2 9 1 1  4
1 2  3  7  6 1 0  1 4  |  4
0 1 0 0 5 6 1 2 1 6
2  6 2 5  3 0 3 2 7 1  4 ' l  6  6 6
1 0  0  0  3  0 2 6  1 2  1 9

1 1  0  0 1 1  2 8  2 0  t 8  8 2  1 t
0 1 4 1 4 r 5 0 t 1 8
4  4 1 0  2 1 1 6 t 7  7 9  1 0 2
8 2 5  5 5  1 9  4 3  5 2  1 a  9 9  4 4
l 8  7 1 1  A  4 4 1  2 1  1 3
4 1 2 a 2  1 4  1 4  3 0  ) 9  2 2  t 6
0 1 ) a 1 3 8 5 2 5
1 8 0 8 3 6 8 3 1 2

16 54 12 7a 55 68 109 180 236
t3 29 48 11 58 10 54 t4 16
83 rla 218 241 299 159 582 591 784

There was a small tendeocy for the plants that increased in diasrcter *r'rough the

study to b€ more produc ive thao those tb,a decreased, yet there wele some high

prciucers (277,285,2P1 inflorescences) in the decreasing class, with lLow production

15,4,, lg, +S inflorescencer) atnoog thos€ plarts that increased in diameter'

lnfloresceoce production shoq/ed a small positive corelation with basal diametets'

The least procluctive Plant (only 31 inIl" in 10 seasons) had a basal diameter of 100

rnrn decliniog to 71 mm; tlre moot productive (828 irfl in the sarne period) was

202 mm, inct€asitg to 222 run. On the other hand, the largest indiviclual (217 n;rrt

initially becorning 26s mm; produced ody 293 inflorescences in the same period'
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There is no suggestioo that fruitfulncs in one year so exluusts food reserves so as
to depress fruiting the following year. For exarrple,3)9 infLrrescences were produced
ra '1964, 

a value iq excess of the annual average of 336 yet tbe highest crop observed
(784 irLfl..) occurred the next year. Thus conditions which presurnabty ini iate flower-
iog in a given yeat are those subsequeot to the preceding flowering season.

Since inflorescences became distinguishable in late May and frost damage to them
was never obrrved, there would seem to be no necessity to conoider weather zubsequent
to ea,dy May. Nor did the exceptional low ternperanue in the wiote! of 1969 Lve
an evident depressing effect on the flowering as obsewed a few mourhs later. With
this evidence of the al4rareot imrnuniry of developrnent to low tec4reratures of vrinter
and spring, anention was di,rected to autumnal weather. This period starts the raiuy
season, subsequent to oormally dry sum,rner, and could act as a dererrr:rinant of vi ality
the followiog spring.

The records of the official weather statiqn at Lewiston, Idaho, appeat to be ade-
quately indicative of weather conditions at the exclozu.::e. At ernpts were made to cor-
relate inflorescence nurnbers with mean rnolrthly temperatufes, mondrly precipitatiofi,
and mean monthly water balaoce for individual months and. for co,nsecutive series of
months. Environmental Water Balance was evalu,ated by the formula: EN0'B: pfecipi-
tatioo in mmrl (Ternperature ia 'C{ 10). The only srnall correlation d,iscovered qras
ftat the spring of zero production had the dtiest autumn (mean E\V3 for Sept.-Oct.-
Nov.:0.7) and the yeat of lowest production had the next driest autumn (mean
EWB:0.8 ).

Thrte is little doubt bu,t that fruitfulness is govemed by a complex set of master
facmrs, sioce all plants showed zero frui,tfulness in 1968, and rnost showed maximum
frui fulness in 1965. However, all atternpts to correlate this beMvior with standard
teslperafiue and precipitation data have failed, leaving us with no basis lor prediction.
This virtual lack of success may be due tq interactions between q/eather conditions
stimulating flower initials and subsequent weather nutlifying this stirnulus. It might
be helpful to know the approximate date when flower initials are laid down. In any
weot, expedmental manipuJation of microclirnate in the field will probably be neces-
sary to discover the nature of weather control over flowering in rhis grass.

Llt!ru|t|r€ Clted

Daubenmire, R. 1960. An experimental study of variation io. the Agtop\rob tpicdttn-A. hrenne
corDDlex. Bot. Gzz. 122 t1o4-Loa.

1970. Steppe Vegetation of lrashiogtoo. Wash. Agric. Exp. Sta. Tech. Bull. 62.
131 pp.

Receiued' Noaember 16, 1976
Acce|red tor p*blication laua'ry 10, 1977

Flwering oI Agtopyor sfuatrm r55


