Poaceae literatūra.

http://plants.usda.gov/cgi_bin/plant_profile.cgi?symbol=AECY
Aegilops cylindrica Host 

Plant Synonyms:

AECY: Aegilops cylindrica Host

AECYR: Aegilops cylindrica Host var. rubiginosa Popova

AETA3: Aegilops tauschii auct. non Coss.

CYCY5: Cylindropyrum cylindricum (Host) A. Löve

TRCY3: Triticum cylindricum (Host) Ces., Pass. & Gib.

http://elib.cs.berkeley.edu/cgi-bin/img_query?special=calflora&where-taxon=Aegilops+cylindrica&where-anno=1
Aegilops_cylindrica_Zk3.jpg

Aegilops_cylindrica_Zk1.jpg
http://images.google.com/imgres?imgurl=weeds.montana.edu/images/schemlf.jpg&imgrefurl=http://weeds.montana.edu/crop/jgg.htm&h=343&w=182&prev=/images%3Fq%3D%2522Aegilops%2Bcylindrica%2522%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8
[3DUTF-8]

Latin binomial: Aegilops cylindrica
Common Name: Jointed Goatgrass

Meghan Trainor, Weed Extension Associate, Montana State University

Plant Identification
Jointed goatgrass (Aegilops cylindrica) is a major problem in winter wheat due to its similarity to wheat in appearance, seed size, growth pattern, and genetics. Found in many agricultural areas around the Pacific Northwest, jointed goatgrass is a winter annual grass. It is genetically related to wheat (Triticum aestivum) and therefore is similar to wheat in appearance (Morishita 1999). In fact, because jointed goatgrass and winter wheat both have a D chromosome, occasionally they cross in fields. Seed from these crosses produce sterile F1 hybrids (Donald 1991). Further, because goatgrass is a close relative of wheat, with basically the same life cycle as winter wheat, crop protection is especially difficult.

In the seedling stage, goatgrass resembles winter wheat with some differences. Hitchcock describes the culms of jointed goatgrass as erect (40 to 60 cm tall) and branching at the base. Leaves are alternate and 2 to 3 mm wide (1998). The first leaf on goatgrass is usually reddish to brownish-green, whereas these parts of winter wheat are whitish-green. Fine evenly-spaced hairs can be seen on the leaf margins. Wheat has few or no hairs. Figure 1 illustrates the differences between jointed goatgrass and wheat leaf margins as well as the ligule. The ligule of goatgrass is membranous and the auricles are short and hairy (Morishita 1999). In contrast, the auricles on the stem of wheat are relatively prominent. Typical grass plant characteristics are illustrated in Figure 2. Also, wheat has a larger root mass than goatgrass (Daines 1996). The root system of jointed goatgrass is shallow and fibrous. Leaf length can vary from 5 to 12 cm. The leaves near the seedhead and at the base of the plant are shorter than leaves on the rest of the shoot.

Figure 1. Lower leaf blade, auricle, and leaf sheath regions of jointed goatgrass (left) and wheat (right).

Figure 2. Schematic leaf blade and sheath junction of a typical grass plant showing the ligule, auricle and leaf sheath.               

Mature goatgrass plants are easier to identify. Goatgrass plants at maturity reach 15 to 30 inches tall. The seedhead of jointed goatgrass is a spike 5 to 10 cm (2 to 4 inches) long (Figure 2.). Internodes along the rachis (the main axis of the spike) are visible along the spike every 6 to 8 mm (Donald 1991). Each plant can produce more than 100 spikes. Generally two flowers are present on each spikelet; however, researchers have reported up to five florets per spikelet. At two to five spikelets per spike and one to three seeds per spikelet, one plant, without competition, can generate 3,000 seeds (Daines 1996). Typically, in a wheat crop, jointed goatgrass will produce about 130 seeds per plant (Thompson 1999). Similar to the wheat spike, the jointed goatgrass spike is sessile with alternating spikelets on opposite sides of the rachis. Spikelets are 8 to 10 mm long. Glumes on the spikelet are without awns or have one awn approximately 3 to 9 mm long (Hitchcock 1998). Generally only the glumes on the uppermost spikelet have long awns. Figure 3 shows the seedheads of jointed goatgrass and wheat.

Figure 3. Seedheads of jointed goatgrass (left) and wheat (right),  

Figure 4. Seeds of wheat (left) and jointed goatgrass (right).

The seeds are reddish-brown, grooved, 6.5 to 9 mm long, and 2 mm wide. Figure 4 illustrates both wheat and jointed goatgrass seeds. Researchers report that 48% of the joint weight can be attributed to seed. Also, unlike winter wheat, jointed goatgrass seed cling to the lemma and palea of the glumes. This makes them difficult to remove from joints. Furthermore, spikelets are cylindrical and frequently are mistaken for small pieces of wheat straw. Perhaps the easiest way for farmers to identify jointed goatgrass seedlings is by digging up plants to see the joint attached to the mesocotyl (Donald 1991). The mesocotyl is shown in Figure 5.

Figure 5. A jointed goatgrass plant that has been dug up to show the joint attached to the mesocotyl.

Distribution
Native to western Asia and eastern Europe, jointed goatgrass was introduced into North America as a contaminant in winter wheat seed. Introduced into the United States in the late 1800’s, it is speculated that it was transported into Kansas from the eastern Mediterranean. Mennonite settlers from Russia may have brought the weed in Turkey winter wheat (Johnston 1929). Jointed goatgrass is now found in most of the continental United States but is condensed around the wheat-growing regions.

Jointed goatgrass can grow in areas of less than 10 to 20 inches of annual precipitation, and at elevations of 800 to 6,000 feet (Lyon 1999). Presently, this serious weed infests 5 million acres of winter wheat in the United States plus 2.5 million acres of fallow land and is spreading at the rate of 50,000 acres or more per year (Thompson 1999).

Most commonly, goatgrass is found in winter wheat fields or other cereal grain fields, fence rows, roadsides, and waste areas. Goatgrass also infests rangelands surrounding wheat-growing areas and land in the Conservation Reserve Program (CRP) throughout the western United States. If land is returned to wheat production from the CRP, jointed goatgrass could become an even more serious problem. Jointed goatgrass is also well adapted to reduced tillage or mulch tillage farming systems.

Figure 6. Green-shaded areas indicate areas of jointed goatgrass infestation as surveyed in 1998 by Marie Jasieniuk, post-doc at MSU.   

LIFE HISTORY
Germination

Seeds of jointed goatgrass usually germinate from mid-September to November. If temperatures are low enough (37° F) to vernalize the imbibed seed and seedling plants, they can also germinate in late spring and still mature (Donald 1984). Seeds germinate in a temperature range of 40° to 95° F, with 60° to 70° F being the optimum (Morishita 1999). In fact, winter wheat and jointed goatgrass germinate together and develop at about the same rate throughout the growing season.

Since jointed goatgrass is an annual, it reproduces only by seed. As mentioned above vernalization (chilling) is required in order for the plant to flower. Vernalization can occur with imbibed seeds as well as seedling plants. Research indicates that jointed goatgrass has a quantitative requirement for vernalization in order to flower. In other words, increasing the vernalization period progressively decreases the number of days the plant takes to attain maturity (Donald 1984).

In addition, field research shows that in dry years, jointed goatgrass emerges in the wheat row, probably due to better soil moisture and soil-seed contact. In wet years or when the soil seed bank is large, jointed goatgrass germinates both within the row and between rows. Furthermore, seed grown in high moisture conditions have higher germination rates than seed grown under drier conditions. In fact, seed viability and dormancy studies indicate that soil moisture has the greatest influence on dormancy and longevity (Morishita 1999). Evidently burial depth has little influence on jointed goatgrass seed viability and dormancy.

Emergence

Shallow depths of 0 to 5 cm or 0 to 2 cm have reportedly been the most favorable for jointed goatgrass emergence. Jointed goatgrass studies show that emergence is restricted to just 1 inch in sand, 2 inches in some silt loam soils, 3 inches in loamy sand, and 4 inches in certain Montana soils. Growers and researchers have observed better emergence in compacted soils such as the wheel tracks of combines and tractors. This suggests that compaction makes for better contact between the soil and seed thereby boosting ensuing germination and emergence.

In field studies more jointed goatgrass seedheads were produced by plants that germinated from the soil surface than seed that was buried 5 or 16 cm deep. In fact, reduced-tillage soil conservation practices, such as shallow discing for primary tillage, left 70 to 75% of the soil seed reserve in the top 3.8 cm of the soil surface. Most of the rest of the seed was buried at the working depth of the disc, between 3.8 and 7 cm deep (Donald 1991).

Persistence

Generally jointed goatgrass seeds will persist in the soil for 3 to 5 years. Researchers report that jointed goatgrass has a Type III seed behavior. This classification indicates that jointed goatgrass seed exhibits an intermediate persistence in the soil. The seeds of jointed goatgrass are polymorphic, meaning that part of the seeds germinate early while the rest of the seeds may persist for several more years (Morishita 1999).

Jointed goatgrass seeds just harvested are still dormant. Therefore, the seeds must go through postharvest ripening before dormancy is broken. Seed dormancy is directly related to how long the seed will survive in the soil. Field studies show that in drier areas of less than 14 inches of annual rainfall, jointed goatgrass seeds will survive for a minimum of 5 years. Contrastingly, in regions with more annual rainfall seeds do not survive in the soil for longer than 3 or 4 years (Ogg 1999).

In the laboratory jointed goatgrass seed viability did not change after 2 years of dry storage. The scientists report that dormancy remained cyclical during this time, but viability gauged by germination remained high (Donald 1991).

Crop Competition

A two-year study was conducted in Broadview, Montana that looked at the competitiveness of jointed goatgrass in winter wheat. Researchers observed that jointed goatgrass densities of 10 plants per meter reduced winter wheat yields 7 to 13% depending on winter wheat seeding and year. Table 1 summarizes the winter wheat yield loss in the 1995 and 1996 studies. As the density of jointed goatgrass tillers increased in 1995 and 1996, the maximum yield loss was estimated at 38.87% and 61.89%, respectively (Maxwell 1998).

Table 1. Winter wheat yield loss in response to jointed goatgrass densities and winter wheat seeding rate at Broadview, Montana.  

Jointed goatgrass is highly competitive with winter wheat. Although, variations in wheat variety, seeding rate, and row spacing have increased the competitiveness of the crop against jointed goatgrass. For instance, since many other factors among winter wheat and goatgrass are equal, a tall variety should be more competitive with jointed goatgrass than a short wheat variety (Yenish et al. 1998). Also, seeding rates that are 25 to 50% higher than normal can increase crop competitiveness against weeds. However, in low moisture areas, high seeding rates could reduce grain yields and test weights due to the majority of soil water being used to produce plant foliage. Narrow row spacing can also slightly increase the competitiveness of crops against weeds, depending on environmental conditions.

Further experiments show that jointed goatgrass, winter wheat and downy brome compete for the same nutrient, moisture, and light resources. Extensive studies on the relative competitiveness of the three plants found that wheat is more competitive than jointed goatgrass and both wheat and jointed goatgrass are much more competitive than downy brome. Differences in growth rate can help explain how jointed goatgrass has become such a large problem.

Jointed goatgrass has a faster growth rate than downy brome. Researchers attribute the increasing problem of jointed goatgrass to this faster growth rate, plus the use of herbicides that are more effective controlling downy brome (Lyon 1999). Additional studies show that jointed goatgrass is more competitive than wheat when under moisture stress or high temperatures (Ogg et al. 1998).

MANAGEMENT PRACTICES

...

Figures 1,3,4, and 5 are courtesy of the Jointed Goatgrass web site.
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Jointed Goatgrass (Aegilops cylindrica Host) 

Family: Poaceae (Gramineae)

Description and Variation: Jointed goatgrass is a winter annual grass, vegetatively similar to wheat in the seed stage. The leaves are alternately arranged with auricles at their base and occasional hairs extending along the margins. The flower spike is cylindrical and distinct from wheat. Two to four flowers are arranged in each of the spikelets which form the elongate cylindrical spike. It is jointed in appearance and each joint contains one to three seeds. The glumes on the top spikelet have long awns. The seed of jointed goatgrass ripens before winter wheat and shatters easily.

Economic Importance: Jointed goatgrass is highly competitive in winter wheat, CRP, and rangeland. Grain contaminated with jointed goatgrass cannot be certified. Fields rejected for jointed goatgrass remain ineligible for future production of certified classes of small grain seed until a reclamation program is developed. Jointed goatgrass is a serious problem in small grains because the similar seed size and weight makes for a very difficult job in separating goatgrass from small grain seed (especially wheat seed). This means clean fields may be easily contaminated with wheat seed containing goatgrass.

Geographical Distribution: Jointed goatgrass if found in the wheat producing areas of the Pacific Northwest. It is known to occur in every county in Eastern Washington.

Habitat: Jointed goatgrass grows in wheatfields, grasslands, roadsides, fence rows, etc.

History: Jointed goatgrass was introduced from Europe into the United States in the early 1900's, and reported in the Pacific Northwest in 1917. Jointed Goatgrass is a noxious weed in Idaho, Oregon, Utah, and California, as well as Washington.

Growth and Development: Jointed goatgrass is a winter annual that resembles winter wheat during pre-seed set stages

Reproduction: Jointed goatgrass reproduces by seed. Hybridization may occur with wheat. The hybrid then consists of spikelets of both wheat and jointed goatgrass. The seeds, when produced in hybrids are usually sterile.

Response to Herbicides: Non-selective herbicides do well, refer to current Pacific Northwest Weed Control Handbook.

Response to Cultural Methods: 

...
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SYNONYMS:These species are sometimes included in the genus Triticum.

ovate goatgrass: A. geniculata Roth, A. neglecta Req. ex Bertol.

barb goatgrass: barbed goatgrass

GENERAL DESCRIPTION:Winter annuals closely related to and resembling winter wheat (Triticum aestivum L.). Goatgrass species hybridize with wheat and are sometimes crossed with wheat to impart adaptive characteristics such as cold tolerance and disease resistance. Field crosses of jointed goatgrass and wheat produce F1 hybrids that are of intermediate form and mostly sterile (to 50%). Jointed goatgrass often infests winter wheat fields and can competitively reduce wheat yields by as much as 25% (54 goatgrass plants/m2). Joints tightly enclose the grains and are difficult to separate from wheat grains, lowering the quality and value of the harvest. In addition, jointed goatgrass is an overwintering host for winter wheat pests, such as the Russian wheat aphid (Diuraphis noxia Mordvilko RKO) and several fungal pathogens. Barb goatgrass is primarily a rangeland weed. All species are introduced from Mediterranean Europe and western Asia.

SEEDLINGS:Typically the joint (section of inflorescence axis and spikelet that contains the seeds) is still attached to the mesocotyl (part of embryonic stalk near the cotyledon) of dug-up seedlings.

jointed goatgrass: Similar to winter wheat, but blades, auricles, ligules, and leaf sheaths with evenly spaced, fine hairs along the margins (ciliate). Coleoptile and first leaf typically reddish to brownish-green. Ligule membranous, 0.5 mm long or less.

barb and ovate goatgrass: No seedling descriptions available.

MATURE PLANT:Stems branching at the base and erect, spreading, or abruptly bent near the base. Blades flat, spreading, ciliate, about 2-3 mm wide; lower surface and sometimes upper surface sparsely covered with fine hairs. Sheaths open. Ligule membranous, 0.5 mm long or less, with upper margins finely fringed. Auricles about 0.5 mm long, ciliate, with hairs about 1-3 mm long.

jointed goatgrass: Mostly erect. To 50 cm tall. Culms (stems) hollow. Blade upper surfaces often glabrous. Susceptible to rust.

ovate goatgrass: Tufted. To 25 cm tall.

barb goatgrass: Mostly spreading. To 45 cm tall. Culms solid when young, but become hollow with age. Blades rigid. Not susceptible to rust.

ROOTS and UNDERGROUND STRUCTURES:Roots fibrous. Barb goatgrass roots develop more rapidly and to a greater depth and width than those of soft brome (Bromus hordeaceus L.) or medusahead (Taeniatherum caput-medusae (L.) Nevski), but not slender wild oats (Avena barbata Link.).

SPIKELETS/FLORETS:Spikelets 1/node, alternate, laying flat against and fitting into a groove in a zig-zag rachis. Glume and lemma awns stiff, sharp, and minutely barbed. Glumes and rachis enclose each floret and harden at maturity. Each spikelet and its associated node and rachis is called a joint. Typically there are two 1-seeded fruits (caryopses) per joint. Unlike winter wheat, goatgrass caryopses adhere to the lemma and palea and are difficult to separate from the joint. Caryopses resemble long grains of winter wheat: oblong (+/- oval in ovate goatgrass), reddish- to light brown, grooved, 6-9 mm long, with short hairs at the apex. Refer to the following Table of Distinguishing Characterstics for a comparison of important species differences.

jointed goatgrass: May-June. Spikes cylindric, disperse as units at maturity, but ultimately break apart into joints. Joints cylindric, with blunt ends. Spikelets +/- cylindric, with 2-5 florets, the lower 2 usually fertile. Lemmas of terminal spikelets 1-awned, awns 4-5 cm long, erect. Lemmas of lower spikelets pointed or 1-awned, awns 1-5 mm long. Outcrossing or self-pollinating.

ovate goatgrass: May-July. Spikes ovate-cylindric, disperse as units at maturity and do not break apart into joints. Spikelets +/- ovate, usually with 5 florets, the upper 3 sterile. Glume awns of lower spikelets spreading, 2-3.5 cm long. Lemmas of upper spikelets 3-awned; of lower spikelets 2-awned. Lemma awns shorter than glume awns.

barb goatgrass: May-July. Immature spikes often reddish or purplish. Spikes cylindric, disperse as units at maturity, but ultlimately break apart into joints. Disarticulated joint ends are sharp and can injure livestock. Spikelets cylindric to +/- ovate, typically with 4 florets, the upper 2 sterile. Glume awns of upper spikelets spreading, 4-8 cm long. Lemma awns short or lacking.

Table of Distinguishing Characteristics:

...

POSTSENESCENCE CHARACTERISTICS:Persistent inflorescences and spikelets of dried grasses and joints on the ground facilitate species identification.

HABITAT:All goatgrass species inhabit dry, disturbed sites, fields, and roadsides. Jointed goatgrass also infests grainfields, especially winter wheat. Barb goatgrass primarily infests rangelands and pastures, including grasslands and oak woodlands, but usually not chaparral. Barb goatgrass tolerates serpentine and hard, shallow, dry, gravelly soils.

DISTRIBUTION:

Amerikā: ...

PROPAGATION/PHENOLOGY:Reproduces by seed. Dispersed by livestock, especially sheep, human activities, water (joints float), and wind.

jointed goatgrass: Under typical field conditons with adequate moisture, one plant produces about 130 seeds, but isolated plants can produce as many as 3000 seeds. The seeds of each joint are of two types (heteromorphic). The lowest seed in a spikelet is dormant the first fall after maturation, loses dormancy that winter, and becomes dormant again the following spring if it does not germinate or decay. The upper seeds in a spikelet are non-dormant. Seed can remain viable under field conditions for 3 to 5 years, with viability declining rapidly in moist soils due to increased microbial degradation. Seeds germinate in the joints, often on the surface of undisturbed soil. Soil compaction appears to enhance germination and emergence. Under controlled conditions, germination is optimal at 20º C, but possible from 10-35º C. Most germination occurs in fall (mid-September to November), but some spring germination also occurs. Spring germinating plants can mature to produce seed if temperatures are cool enough (~ 3º C or 37º F) to vernalize (chill for a period) seedlings or imbibed seeds. Flowering is promoted by vernalization of imbibed seeds or seedlings under conditions similar to those required by winter wheat (~5-7º C or 40-45º C with 8-10 hr photoperiod for 6-10 weeks). Longer periods of vernalization at 3º C cause plants to flower earlier and increase the number of seedheads per plant. Most emergence occurs from soil depths of 0-5 cm (2-3 cm optimal). Some seed can survive ingestion by cattle.

ovate goatgrass: Removing seed from joints increases germination.

barb goatgrass: Seeds germinate in the joints in the field, but joints appear to reduce germination. Under experimental conditions, seed germination in the joints was about 41%. Removing seed from joints increased germination to about 91%. Germination occurs under a wide range of temperatures (less than 5º C and greater than 25º C). Some seeds can remain dormant for 2 or more years. Seedling growth is fastest at about 5-10º C

MANAGEMENT FAVORING/DISCOURAGING SURVIVAL:

jointed goatgrass: Burning winter wheat fields after harvest can reduce germination of joints at the surface by 90% or more. Rotation to spring sown crops for 3 years can limit jointed goatgrass seed production, significantly depleting the soil seed bank.

barb goatgrass: Some seed in joints on the ground after dispersal survive controlled field burns because outer portions of the joints protect the seeds. Heavy grazing throughout the growing season and high intensity/short duration grazing periodically during the growing season appear to increase plant density.

SIMILAR SPECIES:Goatgrass inflorescences are distinctive and unlikely to be confused with other weedy annual grasses. In addition, barb goatgrass tends to mature later than most other rangeland annual grasses.

CONTROL METHODS:

Prevention: Jointed goatgrass is primarily a problem in winter wheat producing areas across the Great Plains and Pacific Northwest. It has been the subject of intensive research, and its biology is well understood. However, it is becoming a problem in winter wheat and rangeland areas in Northern California. Barb goatgrass and ovate goatgrass are also found in rangeland and non-crop areas of Northern California. All three are closely related to wheat (Triticum aestivum) and have been utilized in wheat breeding programs. However, they all exhibit noxious characteristics by vigorously competing with wheat or desirable rangeland and native vegetation. Barb goatgrass may cause severe mechanical injury to livestock. Prevention is the key in dealing with these species, because once they become established, controlling them is very difficult. Goatgrass spread occurs only by seed dispersal, and there are several ways it may be prevented. All three species have long barbed awns, which may be transported on hair, fur, wool, shoes or clothes. Grazing animals should be removed from infested areas before plants mature. Where known infestations exist, animal trails in the area should be monitored for goatgrass spread. Emergence of jointed goatgrass is reportedly favored in somewhat compacted soils, which are common along, roadsides, livestock paths, and game trails. Feeding contaminated wheat straw or unprocessed grain to livestock may increase the spread of goatgrass. Jointed goatgrass seed retain viability of up to 75% after passing through ruminants. Animals fed contaminated straw or unprocessed grain should be confined before moving to new areas. Separating wheat and goatgrass seed is a very difficult and costly process. To avoid planting goatgrass contaminated wheat seed, use certified seed. During the harvesting season, transport trucks should be covered and combines and tractors should be thoroughly cleaned before moving from infested fields. Straw spreaders on combines may also spread goatgrass seed and should not be used in infested areas. 

Mechanical: Mowing can be an effective method of reducing seed production. However, the timing is critical. Mowing should occur after flowering, but before goatgrass seeds reach the soft boot stage. Early mowing will result in new tiller growth and late mowing will only spread viable seed. Tillage may be utilized in certain situations. Hand pulling or hoeing small infestations is effective, if the roots are pulled and air- dried. In agricultural fields, sweep tillage or V-blade tillage may be effectively used during fallow (non-crop) periods. Conventional deep plowing will bury goatgrass seed beyond emergence depth. However, buried seed may be viable for up to five years, and burial depth seems to have little effect on jointed goatgrass seed viability or dormancy. Secondary tillage following deep plowing may return buried goatgrass seed to a successful emergence depth (< 5 inches).

Burning: All three species generally mature later than most annual grasses found in rangelands. This may provide an effective window for controlling goatgrass seed production, without compromising desirable annual grass seed production. Recent research has shown some success for barb goatgrass control with an early summer burn. It is important to burn before the joints disarticulate, to ensure seed kill. Burning will not effectively control seed on the soil surface. Dormancy studies of jointed goatgrass indicate seed may be viable in the soil for up to five years. Goatgrass germination may also increase the year after burning due to increased fertility and light penetration. Therefore, a second year management strategy must be incorporated, and the population should be monitored for several years.

Biological: Naturally occurring bacterial strains that infect annual brome and jointed goatgrass, but have no effect on wheat, have been isolated in Kansas and Washington. These bacteria may soon be utilized in a bio-herbicidal approach for jointed goatgrass control in winter wheat. However, their utility in rangelands has not been explored.

Chemical: There are currently no selective herbicides for goatgrass control in cereal producing or rangeland areas. Nonselective herbicides such as glyphosate (0.38-0.75 lb ae/A) may be applied to control small infestations. Applications should be made to non-stressed plants in the spring after goatgrass has tillered but before flowering occurs. A reseeding program of perennial grasses and legumes, or other desirable vegetation should follow spot treatments.

Integrated Management Strategies: In agricultural systems, crop rotation is critical for managing winter annual grass weeds. Where it is economically feasible, fall-seeded cereals should be rotated to a spring-planted crop. This allows for additional nonselective weed management strategies to be used, such as nonselective herbicides, fall cultivation, and preplant cultivation in the spring. Rotating to a broadleaf crop also allows for selective grass control with herbicides. Crop rotation has been the most successful strategy for managing jointed goatgrass. In dryland agriculture where broadleaf crops are not rotated with fall-seeded cereals, maximize goatgrass control in the fallow periods, with tillage and herbicides. In rangeland, burning the first year followed by a herbicide and spring seeding the second year may improve goatgrass control. Monitoring should be employed to detect new infestations and prevent their spread. 
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Aegilops cylindrica
jointed goatgrass

Botanical Information:

Aegilops Host

Synonyms: Aegilops cylindrica var. rubiginosa;

Aegilops tauschii auct. non;

Cylindropyrum cylindricum;

Triticum cylindricum
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Aegilops crassa Boiss. - Persian goat grass. 

Aegilops cylindrica Host - Jointed goat grass.

Present in the Texas flora (treated as Triticum cylindricum (Host) Ces.by Hatch et al, 1990) and known locally as: Jointed goat-grass (Texas Distribution by vegetation zone). Present in the CalFlora Database (California distribution map).

Synonymy:   Aegilops cylindrica var. rubiginosa Popova, Aegilops tauschii auct. non Coss., Cylindropyrum cylindricum (Host) A. Löve, Triticum cylindricum (Host) Ces., Pass. & Gib.

Aegilops geniculata Roth - Ovate goat grass.

Present in the CalFlora Database but treated as Aegilops ovata L. (California distribution map).

Synonymy:   Aegilops ovata L. p.p., Triticum ovatum (L.) Gren. & Godr. p.p.

Aegilops triuncialis L. - Barbed goat grass.

Present in the CalFlora Database (California distribution map).

Synonymy:   Triticum triunciale (L.) Raspail

Parapholis incurva (L.) C.E. Hubbard - Curved sickle grass.

Present in the Texas flora and known locally as: Sicklegrass  (Texas Distribution by vegetation zone). Present in the CalFlora Database (California distribution map). A photograph from CalPhotos.

Synonymy:   Aegilops incurva L.,  Pholiurus incurvus (L.) Schinz & Thellung

Rottboellia cochinchinensis (Lour.) W.D. Clayton - Itch grass.

Present in the Texas flora, no local name.  (Texas Distribution by vegetation zone). Synonymy:   Aegilops exaltata L., Manisuris exaltata (L.) Kuntze, Rottboellia exaltata (L.) L. f.
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Interpretive Summary:

Jointed goatgrass, which is genetically related to wheat, is a serious weed problem in the winter wheat growing areas of the western United States. The herbicide imazamox has been developed by American Cyanamid and it will kill wheat, jointed goatgrass, and other weeds. American Cyanamid also developed a wheat that is resistant to imazamox. One of the concerns of using herbicide-resistant crops is the possibility of the herbicide-resistant crop cross pollinating with a closely related weed which would result in the transfer of the resistance gene to the weed. During the second year of conducting research with imazamox-resistant winter wheat at Pullman, Washington, two hybrid plants were found that were resistant to the herbicide. These hybrid plants were the result of a cross between the imazamox-resistant wheat and jointed goatgrass. In greenhouse trials, six of the seven seeds produced by these two hybrids were found to be resistant to the herbicide. The rapid transfer of the resistance gene from crop to weed has important implications for the use of herbicide- resistant winter wheat for the control of jointed goatgrass. Because of the biology of jointed goatgrass/winter wheat hybrids, it was possible to develop a management strategy that will reduce the occurrence of these resistant hybrids. This management strategy will also be effective in reducing the rate of the development of herbicide resistance in other weeds found in winter wheat.
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Classification of Aegilops and Amblyopyrum according to the various proposed systems.
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Portugaliae Acta Biol. 19: 137-147.

Analysis of genetic polymorphisms in jointed goatgrass (Aegilops cylindrica) and annual wild rye (Secale sylvestre) populations from Hungary.

G. Vörösváry1, I. Már1, L. Holly1 & J. Kissimon2

1 Institute for Agrobotany, Tápiószele

2 University of Horticulture and Food Industry, Budapest

ABSTRACT

From July 1995 to July 1998 the Institute for Agrobotany conducted a series of missions to collect samples of wild relatives of wheat and rye in Hungary. The genetic diversity represented by jointed goatgrass (Aegilops cylindrica) and annual wild rye (Secale sylvestre) populations in different parts of Hungary was studied to obtain information on the existing variation. These species occur from mountainous regions to the plainis in Hungary.

Seven accessions of Aegilops cylindrica and twelve accessions of Secale sylvestre were studied. Analysis of variance on morphological characters from collected materials showed significant differences for length of ear, number of grains/ear and seed mass.

Electrophoretic analysis of storage proteins was conducted on extracts from single seeds using polyacrylamid gel systems (A-PAGE and SDS-PAGE). Variation was detected and documented in gliadin and secalin patterns.

The number of accessions of jointed goatgrass and annual wild rye in our study was limited, therefore conclusions related to genetic diversity should be considered as preliminary.

This research will be expanded to other populations in Hungary to characterize the actual genetic variation of these species in order to develop effective in situ conservation strategy and monitoring.

Key words: Genetic diversity, Aegilops cylindrica, Secale sylvestre, storage protein.
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Jointed Goatgrass (Aegilops cylindrica)
Provincial Noxious Weed

 winter annual grass with erect stems growing 0.4 to 0.8 metres tall  seeds are produced in joint-like structures on the cylindrical flowering spike  not known from British Columbia but approaching our border in the Pacific Northwest states

 Hairy auricles and evenly spaced hairs on leaf edges

http://asuwlink.uwyo.edu/~chrisbo/
Jointed Goatgrass (Aegilops cylindrica)
Jointed goatgrass is a winter annual grass. Stems grow to 40-60 cm in length, are erect and branch at the base (3). Individual plants can have as many as 50 flowering stalks (3). Leaves are simple alternate, 2-3 mm wide, and can be 5 to 12 cm in length (3). The seedhead is a cylindrical spike 5-10 cm with rachis internodes every 6-8 mm (3). The spike is sessile with spikelets located alternately on apposite sides of the rachis (3). Each spikelet can have 3 to 5 florets but normally produces only two viable seeds (3).

Both winter wheat (Triticum aestivum) and jointed goatgrass are members of the tribe Triticeae and are genetically related by having a similar cold tolerant D genome (Donald and Ogg, 1991). It is this close relationship, the ability to hybridize, and the competitive nature of this plant that has given this species a reputation as being a highly disruptive weed. Contaminated winter wheat from Russian immigrants in the late 19th century is believed to be the source of introduction into the United States (Donald and Ogg, 1991). Negative economic impacts of jointed goatgrass include being a host for pests that attack winter wheat, the spikelets are similar in size to wheat seed and costly to separate, solid stands become a fire hazard in late summer, and most importantly the reduction of wheat yields and quality from interference (Ogg and Seefeldt, 1999). The direct and indirect impacts cost U.S. producers an estimated 145 million dollars annually (Westbrooks, 1998). Because of these effects, many western states have listed jointed goatgrass as a noxious weed and its control mandatory by law.

Control
Jointed goatgrass, because of its close similarities to wheat, is impossible to control using selective cultural, mechanical, or chemical methods. This weed produces few shallow roots and the axes grow less laterally, therefore control with ground-applied herbicide is also difficult (Dotray and Young, 1993). Metribuzin or SMY 1500, applied as a preemergence soil herbicide, showed the greatest chemical control of jointed goatgrass in newly sown wheat fields (Donald and Ogg, 1991). These herbicides are long lasting and could have negative effects on rotational crops in the following years.

Some simple preventive measures could be more effective controls. Cleaning seed wheat, covering trucks carrying contaminated grain, and cleaning combines before harvesting new fields could reduced the chances of spreading jointed goatgrass. Differences in cultural practices, e.g. conservational vs. conventional tillage, showed that this weed was more frequent on farms using conservational methods (Donald and Ogg, 1991). A combination of methods might be the best route, for example: fallowing one or more years, deep moldboard plowing, burning stubble after harvest, and rotations of spring crops with winter wheat planted every three to four years. The rotation example could be the most effective way to limit or completely eradicate jointed goatgrass, for tests have shown that the weed seed is viable for up to five years but usually germinates within three (Donald and Zimdahl, 1987).
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Morphological characterisation and evaluation of the subdivision of Aegilops tauschii Coss.
P. Knaggs, M. J. Ambrose, S. M. Reader and T. E. Miller

John Innes Centre, Norwich Research Park, Colney, Norwich NR4 7UH, UK

Summary
In a study of plant morphology involving 54 accessions of Aegilops tauschii Coss. held at the John Innes Centre, Norwich, UK the subspecies strangulata and the ssp. tauschii varieties typica, meyeri and anathera were identified. Linear discriminant analysis, based on sixteen morphological characters, found that ssp. strangulata was morphologically distinct, being taller with a greater seed weight, prominent stem curvature and a rounded seed shape. The variety anathera was clearly separated on awn type and was, on average, shorter than the other accessions but var. typica and var. meyeri proved difficult to identify and were not easily distinguished by multivariate analysis. Consequently, the subdivision of Ae. tauschii on the basis of plant morphology appears to be reasonably valid. Seven of the accessions showed promising resistance to stripe rust infection, one was found to have a tough rachis and there was significant variation overall for yield related characters such as spikelet number, seed weight, leaf length and plant height.

Key words: Aegilops tauschii, intraspecific classification, genetic resources.

Introduction
Aegilops tauschii Coss. (syn. Ae. squarrosa L.) is a species of goat grass with a centre of distribution in the south Caspian area, spreading westwards to Turkey and eastwards to Afghanistan and China. Considerable morphological variation exists within the species and this allowed Eig (1929) to describe different subspecies and varieties of Ae. squarrosa. He divided the species into two subspecies, eusquarrosa and strangulata, and described three varieties within eusquarrosa -- typica, meyeri and anathera. Hammer (1980), using the correct name Ae. tauschii, renamed ssp. eusquarrosa as ssp. tauschii. He also divided ssp. tauschii into varieties, with Eig's var. typica becoming var. tauschii and retaining var. meyeri and var. anathera. He also added var. paleidenticulata. However, these divisions were not formally recognized by van Slageren (1994) in his monograph of Aegilops. This was partly because of the existence of intermediate and hybrid forms (Kihara et al. 1965) but was also influenced by various molecular studies in which morphological variation failed to match or predict the genetic variation (Kim et al. 1992; Tsunewaki et al. 1991; Lubbers et al. 1991).

Ae. tauschii is the D genome donor of bread wheat (McFadden and Sears 1946) and is known to provide bread wheat with many qualities including bread making quality (Orth and Bushuk 1973), cold hardiness (Limin and Fowler 1981) and salt tolerance (Schachtman et al. 1992). Genetic variability within the D genome of wheat is much lower than it is within Ae. tauschii (Appels and Lagudah 1990; Lagudah et al. 1-991) so the species offers great potential for wheat improvement. Utilization of the species for wheat improvement is further aided by the ability of the chromosomes of Ae. tauschii and the D genome chromosomes of wheat to recombine naturally.

The species has been well collected in the past and many collections are now being evaluated for useful agronomic characters such as pest and disease resistance (Murphy et al. 1997; Mujeeb-Kazi et al. 1996; Cox et al. 1995; Yildirim et aL 1995; Appels and Lagudah 1990).

The aim of this study was to characterize 54 accessions of Ae. tauschii held at the John Innes Centre, Norwich, UK and to determine whether Eig's divisions of the species were valid.

Materials and methods
The plant material studied represents 54 accessions of Aegilops tauschii held at the John Innes Centre, Norwich, UK. Four pots of each accession were sown in mid-December with five seeds in each pot. The plants were grown in an unheated glass-house until mid-April when they were planted out in experimental plots at the John Innes Centre. The four pots of each accession were planted intact to give a close group of up to 20 plants, with a one metre space between accessions.

An initial, visual assessment of variability within the collection identified 21 characters that were easy to score, appeared to vary between the accessions and made an obvious contribution to the plant phenotype. These were habit, height, stem curvature, peduncle length, leaf length, leaf width, glume colour, glume hairs, glume beak, upper glume apex, awn length, awn colour, awn type, brittle rachis, spike length, spikelet number, spike density, number of seeds per spikelet, seed weight, seed shape and seed colour. Susceptibility to stripe rust, Puccinia striiformis, was also scored.. Two further characters, rachis segment length and spike yield, were derived from these characters. Well-defined descriptors were produced for each character. Many of these were based on standard descriptor recommended by IPGRI (IBPGR 1981) but for stem curvature, peduncle length, leaf width, glume beak, upper glume apex, awn length, awn type, seed shape, distance between spikelets and spike yield, new descriptor states had to be defined. A full descriptor list is given by Knaggs (1999). Each character was scored over a few days to allow a direct comparison of the character between accessions. Eight replicate measurements were taken for each measured character and a mean score calculated.

The descriptions of each subspecies and variety given by Eig (1929) were used to identify each accession. Linear discriminant analysis was then used to test the classifications given by the intraspecific identifications. The test works by calculating the smallest squared distance (Mahalanobis distance) to the group mean and then classifies the accession within that group. There is no need to make any assumptions about the underlying distribution of the data but the test does assume equal covariance matrices for each group. Sixteen characters were used for the analysis. Eight characters were discounted for various reasons: rust susceptibility is not a morphological character; leaf width, awn length, distance between spikelets and spike yield were too highly correlated with other characters; glume hairs and seed colour did not actually vary between the accessions and brittle rachis did not vary enough. 'The analysis was carried out using the Minitab computer program.

Results and discussion
The accessions proved to be highly variable for many of the characters. However, all accessions had red seeds and short, hook-like glume hairs. Other characters for which there was little variation included awn colour, brittle rachis, spike density, seed shape and the upper glume apex. All accessions had purple awns except for one with yellow awns and all but one had a brittle rachis. Three of the characters displayed a bimodal distribution in which a small number of accessions were clearly distinct. Stripe rust infection was severe on all but seven of the accessions and stem curvature was prominent on only four accessions. The calculated rachis segment length was derived from spike length divided by spikelet number. Most of the accessions gave lengths below 9.5mm but six accessions stood out with lengths of 1Omm or more. Results for all the measured characters are summarized below in Table 1.

The descriptions given by Eig (1929) were used to identify different subspecies and varieties within the collection. The subspecies strangulata proved easy to identify; the glumes being only as long as they are broad, in contrast to the more elongated glumes of ssp. eusquarrosa. Dividing ssp. eusquarrosa into three varieties proved to be more difficult. The variety anathera is easily distinguished by the lack of all but terminal awns on the spike. The other two varieties are divided on dimensions of the spike with var. typica having thick spikes over 3.5mm wide and var. meyeri having slender spikes less than 3mm wide. Several accessions had spikes that were 3mm to 3.5mm thick, making it difficult to positively identify them at this level but, despite these problems, identifications were made so that the results could be compared by multivariate analysis of the morphological data. Five ssp. strangulata, fourteen ssp. eusquarrosa var. anathera, 27 ssp. eusquarrosa var. typica and eight ssp. eusquarrosa var. meyeri accessions were identified within the collection.

Discriminant analysis was carried out to see if the different subspecies and varieties of Ae. tauschii were well defined and to explore the relationships between them. Results of the first test (Table 2) demonstrate how well the subspecies and varieties describe morphological variability within the species. The results show that 44 out of the 54 accessions can be correctly identified according to the characters used in the analysis. This suggests that the subspecies and varieties can be used to describe morphological variability between the accessions fairly well but not completely accurately. The separation of ssp. strangulata seems to be the most well defined division; none of them were found to be misclassified by the analysis and no other accessions were reclassified as ssp. strangulata. The divisions within ssp. eusquarrosa were less well defined.

Relationships between the different subspecies and varieties can be discerned from the squared distances between them (Table 3). All of the squared distances between ssp. strangulata and the ssp. eusquarrosa divisions were over 35 suggesting that ssp. strangulata is clearly distinct. In contrast, the squared distance between varieties meyeri and typica is only 2.19 suggesting that these varieties are morphologically very close. Many of the accessions that stood out for stripe rust resistance, stem curvature and distance between spikelets proved to be ssp. strangulata. Other characters that could help to define each subspecies and variety were discerned by comparing character scores for accessions within each division. Some of these are contrasted in Table 4 and suggest that plant height, stem curvature, awn type, seed weight and seed shape are the most useful characters for distinguishing the four divisions. Differences in plant height and seed weight were confirmed as significant by a Kruskal-Wallis test (height p<0.001, seed weight p = 0.012).

Many species exhibit intraspecific variation and it can often be important to express this in some way (Stace 1989). The descriptions given by Eig (1929) have been widely used to identify the subspecies strangulata and the varieties typica, meyeri and anathera but how well do these describe morphological variation within Ae. tauschii? This study utilized a relatively small number of accessions but both subspecific and varietal divisions were evident, affording an opportunity to assess how robust these divisions are.

Results of the discriminant analysis suggest that ssp. strangulata forms a very distinct division within the species. The strangulata accessions were taller with heavier seeds, prominent stem curvature and a rounded seed shape. The analyses also suggest that within ssp. eusquarrosa, var. anathera is fairly distinct from var. typica and var. meyeri. The var. anathera accessions were clearly distinguished on awn type and also tended to be shorter than the other accessions. The varieties typica and meyeri were difficult to separate and also proved to be difficult to distinguish by multivariate analysis. Kihara et al. (1965) found intermediate and hybrid forms between var. typica and var. anathera and between ssp. eusquarrosa and ssp. strangulata and this may explain some of the problems of identifying the var. typica and var. meyeri accessions. The occurrence of intermediate forms could explain the difficulty in distinguishing the var. typica and var. meyeri accessions.

Ideally, effective divisions should be distinct both morphologically and genetically. The decision by van Slageren (1994) not to formally recognize any intraspecific classification within Ae. tauschii was heavily influenced by the results of Kim et al. (1992). In their study, based on a highly conserved region of ribosomal- DNA, they were unable to find consistent polymorphism that distinguished ssp. strangulata accessions. RFLP studies by Tsunewaki et al. (1991) and Lubbers et al. (1991) found close similarities between ssp. eusquarrosa var. meyeri and ssp.strangulata; and a recent molecular study by Dvorak et al. (1998) found evidence of gene migration between the different divisions in accessions from the southwest Caspian area of Iran. It is evident from these studies that morphological variation within Ae. tauschii can not always be used to predict genetic variation at the molecular level because phenotypic divisions become blurred due to hybridisation and hence the occurrence of intermediate forms (Kihara et al. 1965). There is, however, evidence of genetic distinction at the molecular level between the different subspecies in Transcaucasia (Dvorak et al. 1998), yet the same study also failed to find any between var. typica and var. meyeri. This would appear to be consistent with the lack of a clear morphological distinction between them in this study.

The intraspecific classification for Ae. tauschii based on plant morphology appears to be of value. In particular, the. distinction between the subspecies strangulata and eusquarrosa is an easy one to make; the ssp. strangulata accessions were easy to identify and were well separated by multivariate analysis. There is also some molecular evidence to support the separation (Dvorak et al. 1998). This conclusion is different to the one by Kim et al. (1992) but it is worth pointing out that both studies have involved a limited number of ssp. strangulata accessions. The different varieties within ssp. eusquarrosa were less easy to distinguish, especially varieties meyeri and typica. The lack of a difference between these two suggests that this division is unsound to a certain degree and this is supported by some molecular evidence (Dvorak et al. 1998). The variety anathera may, however, be distinct enough to retain.

Promoting greater utilization of material is now a major task for genebanks. Other collections of Ae. tauschii have been extensively evaluated over the past ten years and the species is being increasingly used for wheat improvement (Murphy et al. 1997; Mujeeb-Kazi et al. 1996; Cox et al. 1995; Yildirim et al. 1995; Appels and Lagudah 1990). Assessing the breeding potential of the material was obviously beyond the scope of this study but characters of interest such as height, spikelet number and seed weight have been scored. In addition a preliminary evaluation of resistance to stripe rust revealed that seven of the accessions, including all five of the ssp. strangulata accessions, showed resistance to the. prevailing natural population of stripe rust infection. This result is consistent with other studies in which ssp. strangulata accessions showed greater disease resistance (Yildirim et al. 1995; Cox et al. 1995; Appels and Lagudah 1990). One accession was found to have a tough rachis and there was significant variation within the collection for yield related characters such as spikelet number, seed weight, leaf length and plant height. Further evaluation is essential W to reveal the range and potential of other agronomically important characters.
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In conclusion, both Aegilops tauschii Cosson and Triticum tauschii (Cosson) Schmalh. are both valid scientific names for the D-genome diploid Triticeae species in accordance with the Rules of the Code. The name Ae. squarrosa L., if it applied to the D-genome diploid species, is not a legitimate name in accordance with the Article 7.4 of the Code, because Linne (1753) described it on the basis of a type specimen that was actually a form of Ae. triuncialis L. Trying to make Aegilops squarrosa a legitimate name, Zeven and Zhukovsky (1975) offered a compromising proposal: assigning Ae. squarrosa auct. non L. to the D-genome diploid. However, this name is also not legitimate according to Article 11.4 of the Code, because the earliest legitimate name of this taxon is Ae. tauschii Cosson which was assigned in a valid publication and determined by means of nomenclature type.
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Aegilops tauschii
Synonyms/other Latin names: Aegilops squarrosa L., Aegilops squarrosa ssp. salinum Zhuk., Aegilops squarrosa ssp. strangulata Eig, Aegilops squarrosa var. anathera Eig, Aegilops squarrosa var. meyeri Griseb., Triticum tauschii (Coss.) Schmalh., Patropyrum tauschii (Coss.) A.Löve.,

Common name(s): Tausch's goatgrass

Status(es) (compiled from below "Data sources"): Weed~Noxious Weed

Data sources: 87~88~229~243~272

          NOTE: for now (until database/website are updated), you must manually search for each data source in the GWC Data Sources document.)

Origin (native to where): Middle East

Environmental extremes tolerated: 

Cultivated - -
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Crested Wheatgrass

CRESTED WHEATGRASS (Agropyron desertorum; Agropyron cristatum) is a cool-season perennial wheatgrass that was introduced into the Great Plains from eastern Europe and Asia in 1898. Crested Wheatgrass is a bunchgrass that grows to a medium height (3 feet) and possesses a deep, extensive root system. Best growth occurs on soils that are moderately coarse to medium in texture with a minimum depth of ten inches. 

FACTS ABOUT CRESTED WHEATGRASS:

Because of its root system and early growth Crested Wheatgrass is quite drought tolerant. 

Crested wheatgrass is completely winter hardy throughout the Plains States. 

It is best adapted to heavier soils of good fertility. 

Crested Wheatgress starts growth in the early spring ahead of any other native or introduced grass. 

It becomes dormant during summer months, but growth resumes when moisture is sufficient. 

The forage from Crested Wheatgrass is well liked by livestock during early growth. 

Crested Wheatgrass may be planted using an ordinary grain drill.

AGROPYRON CRISTATUM VARIETIES:

EPHRAIM was selected for its ability to produce rhizomes and is a sodforming grass rather than bunchgrass. It is particularly well adapted to arid areas, and is salt and alkali tolerant. 

FAIRWAY starts growth at about the same time in the spring as other varieties but will cure earlier and produces less vegetative growth. It is used extensively for erosion control on embankments, burms and rights-of-way. 

RUFF produces excellent sod due to its ability to self seed and form broad-bunch plants. It is recommended for areas of low rainfall. 

AGROPYRON DESERTORUM VARIETIES:

NOROAN is a variety that excels other strains in early spring growth and is best adapted to dryland pastures. 

AGROPYRON DESERTORUM / AGROPYRON CRISTATUM CROSS:

HYCREST is a larger more robust plant, is an improved cultivar which is an interspecific cross of Agropyron desertorum and Agropyron cristatum. It produces about 20% more seed than other cultivars and well adapted to the sagebrush and juniper vegetation sites. It is also grown in association with greasewood, shad-scale, and Indian Ricegrass where annual precipitation is less than 8 inches. 

ESTABLISHMENT / MANAGEMENT

As in the seeding of most grasses, a clean firm weed-tree seedbed is essential to good establishment. Fallowed seedbeds have been most successful, followed by those disced or plowed in the spring prior to seed formation of wheatgrass or other dominant Species. Late tall seedings have been the most successful in areas receiving less than 12 inches of annual precipitation. Spring seedings have been successful in areas of higher precipitation and on soils that crust or frost-heave. Drill seeds ala rate of 5107 pounds per acre, or 10 to 12 pounds per acre ii the seed is broadcast. Broadcast seedings tail however, unless the seed is worked into the soil by harrowing, etc. Seed should be planted at a depth of one-halt inch. 

Do not graze new seedings until plants are established well enough to withstand pulling by livestock. Full establishment may require 2 or more grazing seasons, depending on soil. moisture, and seedbed conditions. Control weeds by mowing. cultivation. or spraying. The use of a herbicide should be avoided until plants have 4 to 6 leaves and from the plant booting stage until after seed harvest. Apply nitrogen as required by a soil test. Always leave a 6 inch stubble after mowing or grazing. 

A rotation-deferred grazing system is often effective in maintaining adequate amounts of forage. Creasted Wheatgrass is adapted in areas where annual precipitation averages 8 inches or more and where the growing season is less than 120 days. 

Copyright ©1997 Sharp Bros. Seed Co. All rights reserved.

No print or pictures can be used without the expressed written consent of Sharp Bros. Seed Co.
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Plant Synonyms:

AGDE2: Agropyron desertorum (Fisch. ex Link) J.A. Schultes

AGCRD: Agropyron cristatum (L.) Gaertn. ssp. desertorum (Fisch. ex Link) A. Löve

AGCRD2: Agropyron cristatum (L.) Gaertn. var. desertorum (Fisch. ex Link) Dorn
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© Image generated using gd 1.8

Related Taxa:

Agropyron desertorum (Fisch. ex Link) J.A. Schultes 
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CRESTED WHEATGRASS COMPLEX
Taxonomy and Origin
According to the taxonomic proposals of Dewey (1984) and Löve (1984), the genus Agropyron is restricted to those taxa comprised of the "P" genome. Species previously treated in Agropyron are dispersed into the following genera: Australopyrum, Elymus, Elytrigia, Eremopyrum, Festucopsis, Pascopyrum, Pseudoroegneria, Thinopyrum, and Agropyron. Agropyron is now comprised of over 100 taxa worldwide. It is defined by the following characteristics: continuous variation in rhizome elongation, culm width, leaf-blade width, spike width, spike rachis length, spike rachis internode lengths, spikelet number and attitude, spikelet length, spikelet floret number, glume length and width, glume awn length, lemma length and width, lemma awn length, palea length, and palea keel trichome number, together with the presence or absence of trichomes or purple pigmentation on various structures.

As accessions from the indigenous Eurasian range of this complex were distributed, the misapplication of scientific names has caused considerable confusion regarding the taxonomy of crested wheatgrasses. For example, in North America, the name A. cristatum Gaertner was traditionally applied to the Fairway-type cultivar morphology following Beetle's (1961) treatment; however the true A. cristatum sensu stricto, as circumscribed by Eurasian taxonomists, includes only those plants with oblong-ovoid spikes and ascending and pilose spikelets. The Fairway-type morphology actually corresponds most closely to A. pectiniforme Römer et J.A. Schultes.

The confusion surrounding the taxonomy of crested wheatgrass could be resolved by the following actions: 1) a re-examination, and where necessary, reclassification of all accessions housed in North America to conform with Eurasian treatments or 2) placement of all Agropyron sensu stricto into a single polymorphic, panmictic species, A. cristatum sensu amplo, while retaining cultivar names. The latter option may prove the most biologically realistic and workable alternative. Following is a list of taxonomic treatments of the crested wheatgrass complex. 

Scientific Names
Agropyron cimmericum Nevski, Tr. Sredneaz. Univ. ser. 8B, 17:56. 1934.

Agropyron cristatiforme Sarkar, Can. J. Bot. 34:333. 1956.

Agropyron cristatum (L.) Gaertner, Nov. Comm. Acad. Sci. Petrop. 14:540. 1770, sensu amplo.

Agropyron cristatum (C. von Linnè) Gaertner ssp. dasyanthum (Ledebour) . Löve, Feddes Rept. 95(7/8):431.1984.

Agropyron cristatum (C. von Linnè) Gaertner ssp. desertorum (Fischer ex Link) . Löve, Feddes Rept. 95(7/8):431. 1984.

Agropyron cristatum (C. von Linn) Gaertner ssp. fragile (Roth) À. Löve, Feddes Rept. 95(7/8):431. 1984.

Agropyron cristatum (C. von Linnè) Gaertner ssp. imbricatum (Bieberstein) À. Löve, Feddes Rept. 95(7/8):431. 1984.

Agropyron cristatum (C. von Linnè) Gaertner ssp. michnoi (Roshevitz) À. Löve, Feddes Rept. 95(7/8):432. 1984.

Agropyron cristatum (C. von Linnè) Gaertner ssp. mongolicum (Keng) À. Löve, Feddes Rept. 95(7/8):432. 1984.

Agropyron cristatum (C. von Linnè) Gaertner ssp. pectinatum (Bieberstein) Tzvelev, Sched. Herb. Fl. URSS 18:25. 1970.

Agropyron cristatum (C. von Linnè) Gaertner ssp. tarbagataicum (Plotnikov) Tzvelev, Nov. Sist. Vyssch. Rast. 9:58. 1972.

Agropyron dasyanthum Ledebour, Ind. Sem. Horti Dorpat. 3. 1820.

Agropyron desertorum (Fischer ex Link) J.A. Schultes in J.A. et J.H. Schultes, Mantissa 2:412. 1824.

Agropyron deweyii À. Löve , Feddes Rept. 95(7/8):432. 1984.

Agropyron fragile (Roth) Candargy, Arch. Biol. Vg. (Athnes) 1:58. 1901.

Agropyron fragile (Roth) Candargy ssp. sibiricum (Willdenow) Melderis, Bot. J. Linn. Soc. 76:384. 1978.

Agropyron imbricatum Römer et J.A. Schultes, Syst. Veg. ed. 15, 2:757. 1817.

Agropyron michnoi Roshevitz, Izv. Glavn. Bot. Sada SSSR 28:384. 1929.

Agropyron mongolicum Keng, J. Wash. Acad. Sci. 28:305. 1938.

Agropyron pectiniforme Römer et J.A. Schultes, Syst. Veg. ed. 15, 2:758. 1817.

Agropyron sibericum (Willdenow) Palisot de Beauvois, Essai Agrost. 102, 146, 181. 1812.

Agropyron sibericum (Willdenow) Palisot de Beauvois var. desertorum (Fischer ex Link) Boissier, Fl. Orientalis 5:667. 1884.

Agropyron tanaiticum Nevski, Tr. Sredneaz. Univ. ser. 8B, 17:56. 1934.

Agropyron tarbagataicum Plotnikov, Tr. Omsk. Selsk. Inst. 20:131, 143. 1941-1946.

Elymus pectinatus (Bieberstein) Laìnz, Bol. Inst. Estud. Astur., Suppl. Cienc. 15:44. 1970. 

Other Common Names
Desert crested wheatgrass, desert wheatgrass, Fairway crested wheatgrass, Siberian wheatgrass, Siberian crested wheatgrass, Mongolian wheatgrass, Standard crested wheatgrass, Transbaikal wheatgrass 

Cultivar Names
EPHRAIM, FAIRWAY, HYCREST, KIRK, NORDAN, PARKWAY, P-27, RUFF, SUMMIT, DOUGLAS, VAVILOV 

Common Uses
Pasture, hay, soil conservation practices, turf, wildlife

Effects on Regional Biodiversity
Competitive Ability and Invasiveness

Crested wheatgrass is one of the most successful grasses introduced into the sagebrush-grass ecosystem of the Columbia and Great Basins. It was the first species successfully seeded into sagebrush-grass sites in southern Idaho, and continues to be one of the best adapted species (Hull and Klomp 1966). It has wide adaptation, long life, drought and cold resistance, relative freedom from disease, good productivity and palatability, persistence under abuse, good competitive ability, high seed production, ease of establishment and excellent seedling vigor (Hull and Klomp 1966). Standard and Fairway crested wheatgrass were first introduced around 1900 and have been important in range revegetation since the 1930's (Sharp 1986).

Dwyer (1986) stated that crested wheatgrass may be the single most economically and biologically important range plant in North America. This grass was introduced from Siberia where it evolved with intensive grazing. An accurate estimate of the acreage seeded to crested wheatgrass in North America is not available. It has been used to revegetate depleted bluebunch wheatgrass sites. 

Economically and ecologically astounding by most measures, crested wheatgrass produces from 3 to 20 times the grazing capacity of the native plants it has replaced. It sustains heavy and long or even continual grazing, much to the surprise of most early range ecologists who predicted it would easily succumb to the pressures of grazing or to its new environment or a combination of both. Not only has it not succumbed, but crested wheatgrass has survived three of the century's worst droughts.

After 50 years I believe this plant has gained its ecological credentials and is now subject to our vegetative classification schemes. Therefore I am declaring it is a range plant. We have decided here at Utah State University that crested wheatgrass deserves to receive its papers--at least a permanent work visa if we cannot grant it a citizenship based on naturalization (Dwyer 1986).

Seedling competition
Johnson (1986) reviewed seedling establishment of crested wheatgrass and focused on competition with cheatgrass (Bromus tectorum L.). Cheatgrass is a strong competitor with seedlings of crested wheatgrass because cheatgrass has high seed production, highly viable seeds that germinate rapidly and emerge aggressively, excellent seedling competition, rapid and extensive root penetration and development. Johnson (1986) concludes that early seedling root development and seedling ability to tolerate widely fluctuating moisture and temperature conditions undoubtedly contribute to the ease of establishment of crested wheatgrass.

Species such as crested wheatgrass resist cheatgrass competition better than does western or bluebunch wheatgrass (Rummell 1946). Crested wheatgrass germinates earlier and grows more rapidly than western wheatgrass. Bluebunch wheatgrass is also characterized by rapid germination and growth, but cheatgrass extends its roots more rapidly during the winter, thus gaining control of the site before bluebunch seedlings become established (Harris 1965). Cheatgrass matures 4 to 6 weeks earlier and utilizes the limited moisture supply prior to use by bluebunch. Whitmar bluebunch wheatgrass is slower to establish than crested wheatgrass and requires 7 or more years to produce the same amount of vegetation (Douglas et al. 1960). Roots of crested wheatgrass grow at colder temperatures than do roots of bluebunch wheatgrass (Harris and Wilson 1970; Eissenstat 1986; Eissenstat and Caldwell 1988a), which appears to impart an important competitive advantage. 

Competition/native plants
Big bluegrass successfully competed with crested wheatgrass at Burns, Oregon (Sneva and Hyder 1965). Sherman big bluegrass may produce as much or more dry-matter yield than Nordan crested wheatgrass (Douglas et al 1960, Hyder and Sneva 1963, Rittenhouse and Sneva 1976, and Sneva and Hyder 1965). Although, Douglas et al. (1960) found that the stand density of crested wheatgrass was superior to that of Sherman big bluegrass. Nordan crested wheatgrass and P-27 Siberian wheatgrass did not persist after 15 years at Lind, Washington, and were replaced by over-seeded species of Sherman big bluegrass and Secar bluebunch wheatgrass (Stannard 1994).

Crested wheatgrass stands at Vale, Oregon, and elsewhere (Hull and Klomp 1966, Blaisdell et al. 1982, Johnson 1986, USDA-ARS 1992) have persisted for 30- 50 years. Big sagebrush (Artemisia tridentata Nutt.) repopulated the crested wheatgrass plantings at Vale and provided about 15% of the cover in plowed and seeded areas during a 20-year period (Heady 1988). However, in areas sprayed with herbicide and then seeded with a mixture of crested and bluebunch wheatgrass, sagebrush returned to pretreatment levels in about 10 years. In both sprayed and seeded mixture areas at Vale, bluebunch wheatgrass (which is less tolerant to grazing than crested wheatgrass) has decreased and crested wheatgrass has increased. Palatability differences account for differences in use by livestock of the two species. In an area protected from grazing, bluebunch wheatgrass and other native species are unchanged or have increased moderately (Heady 1988, Rumple, personal communication, 1994). Hyder and Sneva (1963) attributed the grazing tolerance of crested wheatgrass to early root-growth activity, early accumulation of leaf tissue, and early accumulation of carbohydrate reserves in underground parts.

Eighteen years after crested wheatgrass was planted in a native grass mixture dominated by green needlegrass (Stipa viridula Trin.) and western wheatgrass, herbage yield of the native grasses exceeded that of crested wheatgrass. Green needlegrass increased and encroached on the adjoining crested wheatgrass strips under management that included spring and winter grazing (McWilliams and Van Cleave 1960).

Crested wheatgrass is better as a monoculture rather than as a successional species that is replaced by native species (Anderson and Marlette 1986). At four crested wheatgrass sites, two were essentially monocultures and two had been re-invaded by native species (primarily Artemisia tridentata) 24-30 years after planting (Marlette and Anderson 1986). However, crested wheatgrass was abundant in surrounding native communities well beyond the original seeding. They conclude that "crested wheatgrass retards development of a diverse plant community," and should be reduced or eliminated before other species are planted to enhance biodiversity.

Near Cheyenne, Wyoming, use of crested wheatgrass doubled the cattle stocking rate of native range (Hart et al. 1983). The native range was dominated by bluegrama (Bouteloua gracilis (H. B. K.) Lag. ex Griffiths), western wheatgrass, sedges (Carex spp.), and needle-and-threadgrass (Stipa comata Trin. and Rupt.). Crested wheatgrass effectively reduced livestock pressure on the native range and promoted more rapid recovery. Although some native species invade crested wheatgrass, many stands have remained productive for 20 to 45 years (Asay and Knowles 1985, Dillman 1946, Hull and Klomp 1966, Cook 1966).

Although planting various wheatgrasses, particularly crested wheatgrass, can effectively control annual weeds like cheatgrass (Asay and Johnson 1983), others believe that introduced perennials are not compatible with most native species and may hinder native plant recovery (Monsen and Shaw 1983, Walker et al. 1993, Marlette and Anderson 1986). Crested wheatgrass effectively competes with ponderosa pine seedlings (Pinus ponderosa Laws) for moisture and available nitrogen near Flagstaff, Arizona (Eliot and White 1987). 

Invasion by crested wheatgrass
Over a 30-year period at the Vale project, crested wheatgrass plants invaded stands with poor bluebunch wheatgrass condition/vigor (areas where livestock were concentrated, areas recovering from drought, etc.)(Rumple, personal communication, 1994). The density of crested wheatgrass was never associated with an increase in the density of bluebunch wheatgrass. Mortality of both wheatgrasses increased during some periods of drought and plant recruitment ceased. Big sagebrush and rabbitbrush were the only native species to invade stands of crested wheatgrass, and tended to invade less vigorous stands. Established stands of Nomad alfalfa persist in crested wheatgrass stands at Vale, Oregon.

In nine 20- to 30-year-old crested wheatgrass seedings in southern Idaho, consisting mostly of Fairway and Standard crested wheatgrass, threetip sagebrush (Artemisia tripartita Pydh.) and big sagebrush reinvaded some areas, depending on the initial elimination of sagebrush, seedbed preparation, and availability of sagebrush seed (Hull and Klomp 1966). In contrast, bluebunch wheatgrass declined in density and was replaced by sagebrush. There are sites in the Great Basin where crested wheatgrass has not spread, including some 40-year-old crested wheatgrass plants with no evidence of progeny established around the original plants (USDA-ARS 1992). Nissen and Pudney (personal communication, 1994) noted that Nordan and Siberian wheatgrasses coexist with natives such as bluebunch wheatgrass, Sandberg bluegrass, bottlebrush squirreltail and others after fire (some stands are 15 years old). On the Yakima Training Center in Washington, crested wheatgrass did not appear to spread or compete with native species. 

Brush invasion of crested wheatgrass
Big sagebrush, with its 5- to 11-foot taproot and highly branched roots (Weaver and Clements 1938), effectively competes with crested wheatgrass (Cook and Lewis 1963). Sagebrush roots tend to concentrate at depths of 6-7 inches (Robertson 1943). Big sagebrush reinvades stands of crested wheatgrass subjected to livestock grazing (Cook and Lewis 1963, Robertson 1943). Crested wheatgrass ranks 7th of 17 grass species in resistance to sagebrush invasion/competition (Robertson 1947). Sagebrush is likely to reinvade seeded areas despite control efforts (Hyder 1954), even when managed to minimize encroachment by sagebrush (Sneva 1971). Sagebrush and rubber rabbitbrush invaded excellent 6-year-old stands of crested wheatgrass in a conservation reserve planting in the Twin Falls, Idaho area, from seed sources more than 1/2 mile away (Ogle, personal communication, 1994).

In northeastern Nevada, sagebrush invades seedings of grass immediately after brush is removed (Frischknecht and Bleak 1957). Moreover, big sagebrush recruitment is more likely to occur in bluebunch wheatgrass than in crested wheatgrass. However, bluebunch wheatgrass appears to be a stronger competitor against big sagebrush invasion on a mountain site in Wyoming (Reichenberger and Pyke 1990).

Mountain big sagebrush competes more successfully with bluebunch wheatgrass than with Standard crested wheatgrass, as evidenced by the fact that the roots of Artemisia were generally two to three times more abundant in areas with Pseudoroegneria than in those with Agropyron (Caldwell et al. 1991).

When Wyoming big sagebrush transplants were used as indicator plants, Standard crested wheatgrass was more competitive than bluebunch wheatgrass (Eissenstat and Caldwell 1988b). Survival, growth, reproduction, and late-season water potential of big sagebrush were lower when growing in stands of crested wheatgrass than in stands of bluebunch wheatgrass. Crested wheatgrass, which has thinner roots, has approximately twice the root length and exhibits greater root growth in winter and early spring than bluebunch wheatgrass (Eissenstat 1986). Eissenstat and Caldwell (1988a, 1988b) conclude that rapid water extraction by crested wheatgrass relative to bluebunch wheatgrass aids its abililty to compete with big sagebrush. In greenhouse tests, greater root branching densities, lateral root lengths, and external link lengths enabled Hycrest crested wheatgrass to grow faster than Whitmar bluebunch wheatgrass (Aguirre and Johnson 1991a, 1991b). Many crested wheatgrass seedings evaluated by Evans et al. (1986) were infested with sagebrush and rabbitbrush within 5 to 10 years of establishment. Brush infestations, with 20 to 25% crown cover, drastically reduce growth of associated grasses. Each 1% increase of sagebrush crown cover may decrease forage production by 5% (Rittenhouse and Sneva 1976).

On foothill rangelands in Utah it required only 2 years for big sagebrush to reinvade 70% of the stands of crested, intermediate, and tall wheatgrass (Cook and Lewis 1963). Big sagebrush densities ranged from 15 to 30 plants per 100 square feet. Removal of big sagebrush with herbicide increased soil moisture, grass height, and leaf length. Early researchers recognized the potential for crested wheatgrass to spread. Reitz et al. (1936) recommended drilling crested wheatgrass in 4-row strips, 30-meters apart across the prevailing wind, and deferring grazing for 2 or 3 years to help young plants become established, produce seed and spread. Stewart (1938) recommended drilling weedy land in strips across the prevailing wind to cover one-fifth to one-third of the total area. 

Spread/reseeding
In southern Idaho, Fairway crested wheatgrass became more dense and plants spread to adjacent areas (Hull and Klomp 1967). Weintraub (1953) also found that crested wheatgrass reseeds itself on western rangelands. Crested wheatgrass spread to rocky areas and waste places on sagebrush ranges at Blackfoot and American Falls, Idaho (Hull and Klomp 1967). At Dubois, Idaho, it spread 120 feet in 17 years. Standard, Fairway, and Siberian crested wheatgrasses spread from small seeded plots to areas 169, 438, and 131% of the original seedings, respectively. However, the spread of Siberian wheatgrass was erratic.

Water relations/seed production
Western wheatgrass (Pascopyrum smithii (Rudd) Á. Löve) maintains a higher leaf water potential than crested wheatgrass and its reduced growth rate during drought allows it to remain green longer than crested wheatgrass (Frank 1981). Crested wheatgrass begins growth earlier in the spring than either western or beardless wheatgrass, and its seed matures sooner (Cook and Harris 1968). The roots of crested wheatgrass invade disturbed soil more rapidly and grow more quickly in early spring than do the roots of bluebunch wheatgrass (Eissenstat and Caldwell 1989, 1988a).

Crested wheatgrass and bluebunch wheatgrass extract phosphorus and water at similar rates in the early spring, but crested wheatgrass extracts more phosphorous later in the spring (Eissenstat 1986, Eissenstat and Caldwell 1988b). Furthermore, compared to bluebunch wheatgrass, crested wheatgrass may reduce the uptake of phosphorus by neighboring Wyoming big sagebrush plants (Eissenstat and Caldwell 1989).

Crested wheatgrass produces many more seeds than bluebunch wheatgrass, and its seed production decreases little in dry years, unlike bluebunch wheatgrass, which produces no seed in dry years (Pyke 1990). Further, bluebunch wheatgrass seeds disperse when mature, while crested wheatgrass retain some seeds and disperse them slowly throughout the year, thus escaping peak periods of seed predation. Seeds are carried beyond 1 year on crested wheatgrass but not on bluebunch wheatgrass plants. Demographic factors associated with seeds of crested wheatgrass seem to favor maintenance and spread into native stands formerly dominated by bluebunch wheatgrass (Pyke 1990). In established stands in eastern Washington, crested wheatgrass out competes bluebunch wheatgrass (Roch and Pudney, personal communication, 1994). 

Defoliation tolerance
The ability of crested wheatgrass to recover from defoliation better than bluebunch wheatgrass appears to be related to rapid growth of new tillers in crested wheatgrass (Caldwell et al. 1981). Crested wheatgrass uses less nitrogen and produces less biomass per unit area of photosynthetic tissues than bluebunch wheatgrass. It produces more tillers and leaves per bunch and shorter stems than bluebunch wheatgrass, factors that may increase its tolerance of defoliation. After 6 years, crested wheatgrass had declined in a mixture planted with Whitmar bluebunch wheatgrass and numerous natives including snowberry (Symphoricarpos spp. Juss), balsam root (Balsamorhiza sagittata Pursh), western yarrow (Achillea lanulosa Nutt.), penstemon (Penstemon spp. Mitch), blue elderberry (Sambucus coerulea Raf Juss), and annuals (Zamora, personal communication, 1994).

Squirreltail competes vigorously with crested wheatgrass and also invades both cheatgrass and medusahead stands (Taeniatherum caput medusae ( L.) Nevski, formerly Elymus caput-medusae L.) (Keller 1979).

Wildlife Usage
Deer, antelope, elk, bighorn sheep and livestock

...

Summary
Crested wheatgrass is well adapted to much of the western United States. The crested wheatgrass taxa are generally long-lived on adapted sites in both the

Columbia River drainage and Great Basin. Some plantings in the Great Basin have persisted for more than 50 years, while other well established stands have died out after 5 to 15 years. Full, properly managed stands of crested wheatgrass withstand encroachment by native grasses and forbs. However, some natives (big sagebrush and rabbitbrush) often invade the stands, especially if seed sources are nearby.

Researchers differ in their views of the invasiveness, spread, and the effects on biodiversity of crested wheatgrass. However, most agree that it moved slowly where it has spread or invaded native sites. Some conclude that it persists as a monoculture, with little or no biodiversity, while others report it coexists with native species and improves biodiversity. It should be noted that in its native habitat it occurs in association with many other species. Many birds and small rodents eat crested wheatgrass seeds; mule deer and elk graze it especially in early spring and fall. Many taxa in the crested wheatgrass complex originated in Eurasia and compete well with undesirable weedy species from the same region, such as cheatgrass and Russian thistle.
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Brachypodium sylvaticum (Huds.) P. Beauv.

(Slender false-brome, false-brome)

Summary: Known invaders sighted in new areas

Brachypodium sylvaticum is a perennial bunchgrass native to North Africa and Eurasia, and has recently been reported as rapidly invading coniferous forest understories in western Oregon. Occasionally cultivated for ornamental purposes, B. sylvaticum was first collected as an escaped invader in North America near Eugene, Oregon in 1939 (Chambers 1966). By 1966, it was well-established in two large colonies near Corvallis, Oregon and since then has been quickly increasing in cover and range. It is now spreading into closed-canopy coniferous forests, riparian forests, forest edges, and upland prairies in full sun in Oregon's Willamette Valley and into the Cascade foothills (Kaye 2001). B. sylvaticum has the potential to spread throughout low elevation forests in the Pacific Northwest (Oregon, Washington, Idaho, British Columbia), and could spread into northern California too.

Description:

B. sylvaticum is a caespitose (tufted) perennial grass that typically grows 5 to 7 dm tall. It tends to form large clumps or bunches, but is apparently not rhizomatous. The hollow culms (stems) are pilose (i.e. bearing soft, spreading hairs) at the nodes and sometimes over the lower internodes. Its broad flat leaves are 4 to 10 mm wide, pilose, open-sheathed at the base, and do not have auricles. The ligules (1 to 2.5 mm long) are membranous, and are more or less erose-ciliolate (Hitchcock et al. 1969).

Flowers of B. sylvaticum are located on pale green spikelets that are semi-spicate (i.e. the pedicels very short or lacking). Spikelets tend to be few (5 to 10), are 2 to 4 cm long, and are 7 to 17-flowered. The awns are straight, 10 to 15 mm long, and the unequal glumes are shorter than the florets that each one subtends. The lemmas are strongly ciliate and 2-nerved (2-veined) (Hitchcock et al. 1969). B. sylvaticum can be easily distinguished from Bromus species, in that the former has open leaf sheaths and spikelets which are either subsessile or short-pedicellate, while Bromus species have closed leaf sheaths and spikelets on long pedicels (Kaye 2001).

Scientific and Common Names:

The genus Brachypodium is derived from the Greek "brachys" for short, and "podion" foot, in reference to its short (or non-existent) pedicels (Hitchcock et al. 1969). The species epithet sylvaticum refers to woods, groves, or forests (from the Latin "silva"). There are numerous synonyms for B. sylvaticum, but the most commonly used is Festuca sylvatica Huds. (TROPICOS 2001).

The common name of false-brome indicates that B. sylvaticum is often misidentified or mistaken for a brome (genus Bromus).

Impacts:

The long-term impacts of B. sylvaticum on native species and communities that it invades are unknown. It can become dominant in the understory of forests that it invades, forming nearly monospecific stands that appear to outcompete and completely exclude native forbs and grasses. Tom Kaye of the Institute of Applied Ecology reports that B. sylvaticum can competitively exclude other species (including endangered plants and butterfly species that depend on them) in the understory of coniferous forests it invades, and that it even inhibits establishment of tree seedlings by sequestering much-needed soil moisture. B. sylvaticum may also be unpalatable to wildlife, although there is some indication of late-season browsing by deer (G. Fitzpatrick, pers. comm.). B. sylvaticum also has the potential to change fire behavior, since it can increase fine one-hour fuel loads. 

Native Range:

B. sylvaticum is native to North Africa, northern and Mediterranean Europe, and Asia (Kaye, pers. comm.; Hitchcock et al. 1969). In its native range, B. sylvaticum is most commonly found in forests and woodlands, but may also occur in open habitats (Tutin et al. 1980). 

Range As An Invader:

In North America, B. sylvaticum is documented as invasive only in the state of Oregon (USDA, NRCS 2001). It occurs at sites ranging in elevation from sea level to about 1,200 m (4,000 ft) and it occupies a variety of aspects and light conditions. Within Oregon, B. sylvaticum is present in and around the Willamette Valley, and as far south as Josephine County (southwest Oregon near the California border). It currently covers thousands of acres in Oregon State University Research Forests near the city of Corvallis, and there are unconfirmed reports of this species in Colorado and Utah (T. Kaye, pers. comm.).

Analysis of the sites it already occupies in Oregon and its native range suggest B. sylvaticum has the potential to spread throughout low elevation forests in the Pacific Northwest (Oregon, Washington, Idaho, British Columbia), and could spread into northern California too (Kaye 2001).

B. sylvaticum is listed on the Pacific Northwest Exotic Pest Plant Council list B, indicating that it is a wildland weed of lesser invasiveness (PNW-EPPC 1997). This classification, however, may underestimate the threat it poses to native vegetation.

Reproduction and Methods of Dispersal:

B. sylvaticum reproduces rapidly from seed, and although reportedly not rhizomatous, can resprout from small stem or root fragments when cut. It has also been suggested that B. sylvaticum does not maintain a persistent (longer than 1 year) seed bank in soils, but this is not yet confirmed in North America (T. Kaye, pers. comm.). 

Control:

Control methods for B. sylvaticum have not been well-studied. Tom Kaye reports that removal of the entire plant by digging/hand removal is effective for small infestations, but is extremely time and labor-intensive. He also cautions that if enough of the root system is left in the soil, the plant will resprout.

Mowing or grazing treatments may control B. sylvaticum, if repeated for some time. In Europe, B. sylvaticum was absent in heavily grazed sites, indicating that repeated aboveground removal may eventually eliminate this species. Burning, however, seems ineffective, as B. sylvaticum is frequently found in recently burned sites (Fitzpatrick 2001; Kaye 2001). Repeated mowing, grazing, or burning treatments that are carried out before seed set may benefit control efforts by eliminating seed production each year, eventually exhausting the seed bank (if present). These methods may also increase the efficacy of subsequent herbicide treatments by forcing the plants to produce new shoots that are more likely to take up and be killed by herbicides.

Herbicide applications are currently the most effective technique known for controlling B. sylvaticum. Attempts to control this species at the Oregon State University Research Forests with the herbicides hexazinone (tradename Velpar®) and one glyphosate formulation (tradename Accord®) were effective. Application of Accord® (which is often used in forestry practices) at a rate of 5 liters/ha (2 quarts/acre) (with surfactant Activar 90®), followed in the next year by Velpar® at 9 liters/ha (1 gallon/acre), provided good control (T. Kaye, pers. comm.). Surprisingly, treatment with another formulation of glyphosate (tradename RoundUp®) met with little success as did treatment with sulfometuron methyl (tradename Oust®).

Note: Monsanto representative Ron Crockett states that there is little difference between the formulations of RoundUp® or Accord® although the former contains a surfactant and the latter does not. Thus it is surprising that treatment with RoundUp® was unsuccessful while treatment with Accord® was successful. Ron speculates that the difference reported by the OSU Research Forests for B. sylvaticum control may have been the result of different application rates or in the timing of application.
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Grass Genera of the World 

L. Watson and M. J. Dallwitz

Crypsis Aiton

From the Greek kryptos (hidden, concealed), referring to the partially concealed inflorescences. 

Including Antitragus Gaertn., Ceytosis Munro, Heleochloa Hort ex Roem., Pallasia Scop., Pechea Lapeyr., Raddia Mazziari, Torgesia Bornm. 

Habit, vegetative morphology. Annual; caespitose to decumbent. Culms 5–30 cm high; herbaceous; branched above. Culm nodes glabrous. Culm internodes solid, or hollow. Leaves not basally aggregated; non-auriculate. Leaf blades linear (usually short); narrow; setaceous, or not setaceous; flat, or folded, or rolled; without abaxial multicellular glands; without cross venation; disarticulating from the sheaths; rolled in bud; a fringed membrane (narrow), or a fringe of hairs. 

Reproductive organization. Plants bisexual, with bisexual spikelets; with hermaphrodite florets. 

Inflorescence. Inflorescence paniculate (a panicle of contracted, bracteate panicles or heads, or a single, elongated-contracted panicle); open (when many-headed), or contracted (when only one head); spatheate (via enlarged, upper leaf sheaths), or espatheate; a complex of ‘partial inflorescences’ and intervening foliar organs (e.g. C. aculeata), or not comprising ‘partial inflorescences’ and foliar organs (e.g. C. alopecuroides). Spikelet-bearing axes disarticulating (the heads falling), or persistent; falling entire. Spikelets not secund; sessile. 

Female-fertile spikelets. Spikelets 2–6 mm long; strongly compressed laterally; disarticulating above the glumes, or falling with the glumes, or not disarticulating. Rachilla terminated by a female-fertile floret. Hairy callus absent. Callus absent. 

Glumes two; more or less equal; about equalling the spikelets; long relative to the adjacent lemmas (almost equalling the floret); pointed; awnless; similar (narrow, complicate). Lower glume 0–1 nerved. Upper glume 0–1 nerved. Spikelets with female-fertile florets only; without proximal incomplete florets. 

Female-fertile florets 1. Lemmas not becoming indurated (membranous); entire; awnless to mucronate; hairless; carinate; 1 nerved. Palea present; relatively long; entire, or apically notched, or deeply bifid; awnless, without apical setae; not indurated (hyaline); 1-nerved (Crypsis), or 2-nerved (Heleochloa). Lodicules absent. Stamens 2–3. Anthers 0.5–1.5 mm long, or 2–3 mm long; not penicillate. Ovary glabrous. Styles free to their bases. Stigmas 2; white. 

Fruit, embryo and seedling. Fruit free from both lemma and palea; small (1.5 mm long); ellipsoid; compressed laterally, or not noticeably compressed; sculptured, or smooth. Hilum short. Pericarp free (sometimes becoming swollen when wet, extruding the seed). Embryo large. Endosperm hard. Embryo with an epiblast; with a scutellar tail; with an elongated mesocotyl internode. Embryonic leaf margins meeting. 

Abaxial leaf blade epidermis. Costal/intercostal zonation conspicuous. Papillae absent. Long-cells similar in shape costally and intercostally (but the intercostals larger); of similar wall thickness costally and intercostally. Mid-intercostal long-cells rectangular and fusiform; having markedly sinuous walls. Microhairs present; more or less spherical; clearly two-celled; chloridoid-type. Microhair apical cell wall of similar thickness/rigidity to that of the basal cell. Microhairs 19.5–24 microns long. Microhair basal cells 10–11 microns long. Microhairs 10.5–18 microns wide at the septum. Microhair total length/width at septum 1.3–2. Microhair apical cells 12–15 microns long. Microhair apical cell/total length ratio 0.57–0.63. Stomata common; 22–24 microns long. Subsidiaries dome-shaped. Guard-cells overlapping to flush with the interstomatals. Intercostal short-cells absent or very rare; in cork/silica-cell pairs and not paired (mainly paired, some solitary); silicified. Intercostal silica bodies present and perfectly developed; cross-shaped and oryzoid-type. Costal short-cells neither distinctly grouped into long rows nor predominantly paired. Costal silica bodies present throughout the costal zones to present in alternate cell files of the costal zones; ‘panicoid-type’. 

Transverse section of leaf blade, physiology. Lamina mid-zone in transverse section open. 

C4; XyMS+. PCR sheaths of the primary vascular bundles complete. PCR sheath extensions absent. Mesophyll with radiate chlorenchyma. Leaf blade with distinct, prominent adaxial ribs, or ‘nodular’ in section; with the ribs more or less constant in size. Midrib not readily distinguishable; with one bundle only. Bulliforms present in discrete, regular adaxial groups. All the vascular bundles accompanied by sclerenchyma. Combined sclerenchyma girders absent. Sclerenchyma all associated with vascular bundles. The lamina margins with fibres. 

Cytology. Chromosome base number, x = 8 and 9. 2n = 16, 18, 32, 36, and 54. 2, 4, and 6 ploid. Chromosomes ‘small’. 

Taxonomy. Chloridoideae; main chloridoid assemblage. 

Distribution, ecology, phytogeography. 8 species; Mediterranean to North China. Commonly adventive. Species of open habitats; halophytic, or glycophytic. Wet soils. 

Holarctic and Paleotropical. Boreal, Tethyan, and Madrean. African and Madagascan. Euro-Siberian. Mediterranean and Irano-Turanian. Saharo-Sindian and Sudano-Angolan. European and Siberian. Sahelo-Sudanian, Somalo-Ethiopian, and South Tropical African. 

References, etc. Leaf anatomical: this project.

Cite this publication as: Watson, L., and Dallwitz, M. J. (1992 onwards). ‘Grass Genera of the World: Descriptions, Illustrations, Identification, and Information Retrieval; including Synonyms, Morphology, Anatomy, Physiology, Phytochemistry, Cytology, Classification, Pathogens, World and Local Distribution, and References.’ http://biodiversity.uno.edu/delta/. Version: 18th August 1999. Dallwitz (1980), Dallwitz, Paine and Zurcher (1993 onwards, 1998), and Watson and Dallwitz (1994), and Watson, Dallwitz, and Johnston (1986) should also be cited (see References).
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Dactylis polygama Horv.

botanische Doppelnamen: Dactylis glomerata ssp. aschersoniana (Graebner) Volmann, Dactylis aschersoniana Graebner, Dactylis glomerata var. lobata Drejer

deutscher Name: Wald-Knäuelgras, Wald-Knaulgras

pflanzensoziologische Kennziffer: 8.432

Höhe in m: 0,2 - 0,6

Blühzeitpunkt: Juni, Juli, August, September

Verwendete Literatur:

Conert, Hans Joachim; Pareys Gräserbuch. Die Gräser Deutschlands erkennen und bestimmen:

Gebundene Ausgabe - 592 Seiten - Parey Buchvlg., Berlin. Erscheinungsdatum: 2000. ISBN: 3826333276
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KOELERIA Pers.

Prepared by Lisa A. Standley for the Manual of Grasses for North America

Plants perennial, usually cespitose, or laxly tufted and shortly rhizomatous. Culms 5-100 cm, erect. Sheaths open; ligules short, membranous; auricles absent; blades flat to involute, pubescent or glabrous. Inflorescence usually a dense, spike-like panicle, stiffly and narrowly pyramidal at anthesis; branches pubescent; disarticulation above the glumes and beneath the florets. Spikelets laterally compressed, with 2-4 florets; rachilla extension glabrous or pubescent. Glumes subequal to the lemmas, membranous, scabrid to tomentose, the keel sometimes ciliate; first glume narrower and shorter than the second; lemmas thin, membranous, with wide, shining, scarious margins, the apex acute, sometimes mucronate; palea subequal to the lemma, hyaline; anthers 3. Caryopses glabrous. x = 7; 2n = 14-70. Named for Georg Ludwig Koeler (1765-1807), a botanist at Mainz.

Koeleria is a cosmopolitan genus of about 35 species which grow in dry grasslands and rocky soils. In Europe, the genus forms a series of polyploid complexes in which cytotypes are morphologically and ecologically distinct, but species boundaries are not.

Arnow, Lois A. 1994. Koeleria macrantha and K. pyramidata (Poaceae): Nomenclatural problems and biological distinctions. Syst. Bot. 19:6-20; Greuter, W. 1968. Notulae nomenclaturales et bibliographicae, 1-4. Candollea 23:81-108; Ujhely, J. 1972. Evolutionary problems of the European Koelerias. Pp. 163-176 in G. Vida, ed. Evolution in Plants. Symp. Biol. Hung., vol. 12.
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Aegilops tauschii Coss.

According to: van Slageren, M.W. 1994. Wild wheats: a monograph of Aegilops L. and Amblyopyrum (Jaub. & Spach) Eig. Agricultural University, Wageningen, the Netherlands.

Goat grass, rough-spiked hard grass.

Synonyms for species:

Triticum aegilops P.Beauv. ex Roem. & Schult. 

Aegilops squarrosa L. 

Patropyrum tauschii (Coss.) A.Löve 

Triticum tauschii (Coss.) Schmahlh.
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[b434/lab4]

Introduction to the tribes Aveneae (41-56) and Stipeae (57-59). Use the key to grass tribes on pages 2-3 in the Grasses of Montana to learn the distinguishing features of these grass tribes.

41. Avena sativa. Cultivated Oats. A bunched annual with stems usually about 1 m tall or less, sometimes escaping cultivation but not becoming aggressive. Note the large glumes that surpass the florets, and awns that arise from about one-third to one-half the way down the back of the lemma. The combination of a hairless lemma, straight or no awns, and an inconspicuous callus scar distinguish this species from wild oats (compare callus, florets, and spikelet of Avena fatua).

42. Hierochloe odorata. Sweetgrass. A loosely bunched to single-stemmed perennial with creeping rhizomes, stems usually less than 1 m tall. Inhabiting most commonly mountain meadows throughout western Montana. Note the similarities of the arrangement of the florets in this species to that of Phalaris arundinacea (two "sterile" florets below the single terminal fertile floret in each spikelet - in the case of Hierochloe, the sterile florets produce stamens but not fruit).

43. Anthoxanthum odoratum. Sweet vernalgrass. An introduced Eurasian perennial with stems usually less then 0.5 m tall, often becoming weedy, and just recently discovered in Montana in the region of Flathead Lake. The inflorescence is naturally a spicate panicle. As in Hierochloe odorata, the stems and leaves of this species are fragrant when fresh. Sweet vernalgrass is sometimes included in meadow mixtures to give fragrance to the hay, but the grass has little forage value. Note the short 1st glume and the much longer 2nd one. The glumes enclose the three florets, the two lowest of which are awned from the back of the lemma and are sterile or staminate. Only uppermost (central) floret produces the grain. This arrangement is also similar to that in Phalaris arundinacea.

44. Phalaris canariensis. Canarygrass. A bunched annual with stems less than 1 m tall. Cultivated and escaped, sometimes as a lawn weed. Note the florets: one fertile and two scale-like, similar to those of Phalaris arundinacea. Florets of Phalaris canariensis are an ingredient in some commercial sources of bird seed. [Compare the spicate panicle of Phalaris minor with spikelets having one well-developed floret subtended by one sterile floret that looks like a small glabrous scale.]

45. Holcus lanatus. Velvet grass. A perennial bunch grass with stems less then 1 m tall, often rooting at nodes. The inflorescence is a spicate panicle, although opening at or after anthesis. Disarticulation occurs both above and below the glumes. Note the two dimorphic florets in each spikelet, suggesting that one is perfect and the other staminate or sterile. Open and moist, often disturbed ground.

46. Helictotrichon hookeri. Spike oat. A perennial bunchgrass with stems usually less than 0.5 m tall, the inflorescence is a spicate panicle in fresh condition. The florets are similar to those of Avena although somewhat smaller. Mid- to high-elevation montane forests and dry meadows sporadically throughout western Montana.

47. Koeleria cristata. Prairie junegrass. A perennial bunchgrass with stems usually much less than 0.5 m tall, panicle mostly contracted at anthesis. Common to open dry sites in grassland and shrubland communities. This genus is characterized by being the only genus of Aveneae in Montana to have 2 or more similar florets per spikelet, none of which bears an awn, or at most only a small awntip less than 1 mm long, and to have fairly large translucent paleas. This species has good palatability rating for both wild and domesticated grazing animals. It is an important component of many grasslands (e.g., the Stipa comata - Bouteloua gracilis habitat type) and shrublands (e.g., the Artemisia arbuscula - Agropyron spicatum habitat type) in western Montana.

48. Beckmannia syzigachne. American sloughgrass. A tufted to sometimes single stemmed annual, culms erect and usually less than 1 m tall, common along streams, ditches, and lake banks, and also in wet meadows. Note the distinctly oval spikelets that are closely stacked together in a secund spicate arrangement. Though the inflorescence comprises one-sided spikes, arranged as a contracted panicle.

49. Alopecurus pratensis. Meadow foxtail. A perennial bunchgrass, culms erect, commonly about 1 m tall; the lemma is awned from near the base, and the awn extending 3-4 mm beyond lemma tip. Moist soil of fields and waste places, roadsides, usually not riparian.

50. Alopecurus arundinaceus. Garrison creeping foxtail. Similar to the species immediately above, but an introduced rhizomatous perennial with stems commonly 1-2 m tall and lemmas with short awns that do not exceed the length of the glumes. Alopecurus is superficially similar to Phleum, but aside from the awnless glumes and awned lemmas, Alopecurus differs from Phleum in that the inflorescences head commonly turns dark or black as the spiklets disarticulate at the end of the summer.

51.Phleum alpinum. Alpine timothy. Similar to Phleum pratense but shorter in stature, inhabiting usually higher elevation sites, inflorescences shorter, and upper leaf sheaths are inflated. Otherwise, disarticulation is above the glumes, and the spikelets have awned glumes and awnless lemmas.

52. Deschampsia cespitosa. Tufted hairgrass. A perennial bunchgrass with culms 3-10 dm tall; inflorescence an open diffuse panicle. Spikelets with two florets (a condition found in all species of the genus, as exemplified by Deschampsia atropurpurea. The rachilla in this genus is distinctively hairy and no doubt aides in fruit dispersal. Mostly inhabiting subalpine and alpine meadows throughout the mountains of Montana.

53. Calamogrostis stricta. Northern reedgrass. Native perennial bunchgrass, often loosely so, with slender rhizomes; stems usually less than 1 m tall. The inflorescence is a contracted dense panicle. Note the single floret per spikelet and callus hairs that are more than one-half the length of lemma and obscure the lemma awn. Stream sides and seasonally inundated meadows, gravel benches, and roadsides throughout Montana at higher elevations. [Compare with Calamagrostis canadensis].

54. Polypogon monspeliensis. Rabbitfoot grass. Introduced bunched annuals with erect stems mostly much less than 0.5 m tall. The spicate panicle bears spikelets similar to those of Phleum but the awns coming from the glumes are very long. Inhabiting edges of ditches to open disturbed slopes.

55. Arrhenatherum elatius. Tall oatgrass. A perennial bunch grass with erect stems 4-8 dm tall (up to 12 dm tall in cultivation), occasionally with a bulbous culm base. Note the dimorphic florets. In pasture mixes and thus sometimes cultivated in meadows and open ground at lower elevations in west central Montana.

56. Agrostis stolonifera. Redtop or Carpet bentgrass. Introduced perennial sod grass often forming dense patches, strongly rhizomatous. The erect stems erect can root at nodes, and are usually less than 1 m tall. The inflorescence is an open panicle where spikelets are borne along secondary branches even close to the main rachis (compare this with the "naked" secondary inflorescence branches of Agrostis scabra). The spikelets of Agrostis are distinctive in having two equal-sized glumes each with scabrous midribs.

[Other common Aveneae with distinctive key traits include Trisetum canescens, which has awns arising from the upper half of the lemma; and Sphenopholis obtusata, with spicate panicles bearing spikelets in which the second glume is much wider relative to the first glume.]

57. Stipa comata. Needle-and-thread grass. A perennial bunchgrass with stems less than 1 m tall. The inflorescence is an open panicle. Plains and dry hills at lower elevations, common throughout Montana. Note the hardened florets and papery glumes that are characteristic of the tribe Stipeae. In all species of Stipeae, the palea and flower are completely wrapped inside the lemma; the edges of the lemma completely overlap. [Compare with Stipa viridula: spikelets and leaf collar.]

58. Oryzopsis hymenoides. Indian ricegrass. Perennial bunchgrass, stems less than 1 m tall. Indicative of dry habitats, such as the Artemisia arbuscula - Agropyron spicatum habitat type. The inflorescence is an open panicle with dichotomous branching. Also, the floret of each spikelet bears a distinct short awn that is deciduous early in the season. The lemmas are thick and hard whereas the glumes have a papery texture. [A common species in the deserts of the southwestern USA is Piptochaetium fimbriatum, which is a seeming intermediate between Stipa and Oryzopsis because of its short and fat florets with persistent awns.]

59. Oryzopsis exigua. Little ricegrass. A perennial bunchgrass with stems much less than 0.5 m tall. The inflorescence is a raceme or sparsely branched panicle. The hairless lemmas bear a deciduous awn 4-5 mm long. Dry open forests and slopes at mid- to high-elevations in Montana.

Alopecurus_arundinaceus_pratensis_Glumae.jpg

Anthoxanthum_odoratum_ZkPh1.jpg

Anthoxanthum_odoratum_Glumae.jpg

Anthoxanthum_odoratum_Zd.jpg

Koeleria_cristata_Ph1.jpg

Koeleria_cristata_vPh.jpg

Polypogon_monspeliensis_Ph.jpg

Polypogon_monspeliensis_Glumae.jpg

http://images.google.com/imgres?imgurl=www.sharpseed.com/seedpdf/creepingfoxtail.gif&imgrefurl=http://www.sharpseed.com/seedpdf/creepingfoxtail.html&h=334&w=214&prev=/images%3Fq%3D%2522Alopecurus%2Barundinaceus%2522%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3Dutf-8%26sa%3DN
Creeping Foxtail (Alopecurus arundinaceus Poir)

CREEPING FOXTAIL is a cool-season, sod-forming grass that was introduced from Euroasia. It is a rhizomatous grass which starts growth early in the spring, and grows late in the fall if moisture is available. (It is not related to Green or Yellow Foxtail which are considered noxious weeds). First seeds were collected in North Dakota, probably having been brought there by immigrants. Creeping Foxtail is found growing in many of the pot hole sloughs of North Dakota and southern Canada. It is often compared with Reed Canarygrass as it will grow in wet areas or wet waterways. Creeping Foxtail is a robust, productive grass that maintains growth throughout the growing season, thus producing an almost continuous good quality forage.

FACTS ABOUT CREEPING FOXTAIL:

Seedheads develop soon after spring growth, which turn black at maturity and shatter easily. 

It forms strong rhizomes, dense sod, and is well adapted to wetland pastures and some mountain meadows. 

Creeping Foxtail is adapted to a wide range of poorly drained soils, that can be either strongly acidic to slightly alkaline in nature. 

It is an exceptionally frost tolerant plant, where frost-free periods are less than 30 days.

CreepIng Foxtail is moderately drought tolerant, but best performance is achieved in areas receiving 18 inches or more average annual precipitation. 

After establishment, Creeping Foxtail will withstand up to 60 to 70 days of inundation. 

Creeping Foxtail is often preferred over Reed Canarygrass because it is a more dependable seed producer. 

Creeping Foxtail is palatable to livestock especially when planted in association with certain legumes (alsike clover, ladino clover, Birdsfoot trefoil).
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Alopecurus geniculatus L., Sp. Pl. 60 (1753).  

T: Habitat in Europae uliginosis.

A. australis Nees, 

Illustrated in: Hubbard (1954) 306. 

Vegetative form. Perennial, erect or geniculate, caespitose. Leaves mostly basal. Culms 7-40 cm high, branched above or unbranched above, 2-3 noded. Mid- culm nodes glabrous, exposed, pigmented (purple) or not pigmented, constricted. Mid-culm internodes hollow, glabrous, terete. Young shoots intravaginal. Leaves non-auriculate. Basal leaf sheaths not keeled, terete (flag sheath often inflated), glabrous, the same colour as the lamina or purple, with the veins equally striate, with margins free, membranous, smooth. Ligule 3-4.6(-6) mm long, not lobed, decurrent, membranous, smooth, acute to obtuse, entire, abaxially glabrous or hairy. Collar glabrous. Distinct callus at blade-sheath junction absent. Leaf blades joining the sheath gradually, flat, linear, 50-115 mm long, 1-3(-7) mm wide; adaxially scabrous (on veins), shallowly grooved; abaxially glabrous or abaxially scabrous (sparsely), with the veins equally striate; with margins scabrous, apices acute (tapering to a point), hooded. Prophyll 20-35 mm long, the keels puberulous. 

Reproductive organization. Plants bisexual. Rudimentary spikelets at the base of the inflorescence, or absent. Incomplete spikelets absent. Hermaphrodite florets protogynous. Inflorescence of chasmogamous spikelets. 

Inflorescence. Conspicuous vestigial foliar structure subtending the infloresence present, or absent. Inflorescence a panicle, pallid and green or pallid, green, and purple, erect, contracted (narrow and spike-like, spikelets densely overlapping), 3-8 mm wide, oblong, symmetrical, partially exserted or fully exserted (often the base enclosed by the inflated flag sheath). Main inflorescence axis 85-170 mm long. Peduncles 25-135 mm long, glabrous, ridged. Rachides 25-70 mm long, strap- like (?), glabrous or puberulous (hairs sparse). Pulvini absent. Primary inflorescence branches glabrous or puberulous (hairs sparse); solitary (fused to the rachis), spreading, spiral, without spikelets inserted at the base. Spikelets 2 on a typical ultimate inflorescence branch, on second order branches, erect, spreading. 

Hermaphrodite (`perfect') spikelets. Hermaphrodite spikelets pedicellate, 2.6-3.2 mm long, 1.6-2 mm wide, laterally compressed, oblong or cuneate, disarticulating as a separate unit, disarticulating below the glumes. Pedicels 0.25-1 mm long, erect, thick, sparsely scabrous to puberulous, straight. Glumes two per spikelet, connate, similar, equal in length, exceeding the florets, longer than the proximal lemma. Lower glume narrowly oblong, 2.6-3.2 mm long, c. 0.6 mm wide, membranous, keeled, without a keel-wing, obtuse, entire, muticous, margin ciliolate; 1-2 veined, veins obscure (but green), midvein hirsute (hairs to 1 mm long); intercostal regions hirsute. Upper glume narrowly oblong, 2.8-3.2 mm long, 0.6-0.8 mm wide, membranous, keeled, without a keel-wing, obtuse, entire, muticous, margin ciliolate; 2-3 veined, veins obscure (but green), midvein hirsute; intercostal regions hirsute. Rudimentary florets absent. Incomplete florets absent. Hermaphrodite florets 1 per spikelet. Rachilla not apically prolonged. Callus absent. Lemma similar in firmness to the glumes, laterally compressed, ovate, 2.3-3 mm long, 0.7-0.8 mm wide, membranous, keeled (at base, below awn insertion), obtuse to truncate, entire or dentate; awned. Lemma margins connate (lower 1/2); smooth. Lemma 5 veined. Lemma veins not confluent apically, obscure, glabrous; intercostal regions glabrous. Awns 1, median. Median awn much longer than the body of the lemmas, 5-7.7 mm long, 1 veined, terete, dorsal, arising from the lower half of the lemma (1/4 lemma length from base), weakly geniculate, column twisted (bristle often purplish), scabrous. Palea absent. Lodicules absent. Stamens 3. Anthers 1.5-1.8 mm long, yellow or purple, basally 2-lobed (1/3-1/2 anther length). Ovary elliptic, glabrous. Styles 2, apical, fused. 

Fruit. Fruit free from both lemma and palea, ovoid (?, hemispherical), laterally compressed, 0.9-1.2 mm long, 0.5-0.7 mm wide, not grooved, glabrous, without a fleshy apex. Hilum 0.1 mm long, punctiform, at the base. Embryo 0.5 mm long, not waisted, with an epiblast; endosperm soft. 

Cytology. 2n = 28 (European). 

Common name. Marsh Foxtail. 

Distribution. Western Eurasia, USSR, Mediterranean, and North America. 

Ecology. In damp areas. Flowers Aug.-Nov. Fruits Oct.-Jan. 

Classification. Pooideae; Poodae; Aveneae; section Alopecurus, see G.C.S.Clarke in Tutin ed., (1980) p. 241. 

Clarke states "lemma ... margins free", but all Australian material, and European material under this name at CANB has the lemma connate for half its length. 

References. Morphology: Morris (1991) 101; Hubbard (1954) 307; Clarke in Tutin ed., (1980) 242; Jaobs & Hastings in Harden ed. (1993) 4: 567. Cytology: Clarke in Tutin ed., (1980) 242; Hubbard (1954) 307. Illustrations: alopec01.gif

Cite this publication as:

C.M. Weiller, M.J. Henwood, J. Lenz and L. Watson (1995 onwards). `Pooideae (Poaceae) in Australia - Descriptions and Illustrations'. URL http:// muse.bio.cornell.edu/delta/

Dallwitz (1980) and Dallwitz, Paine and Zurcher (1993) should also be cited.
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Alopecurus myosuroides Hudson

Synonym(s) of Sc. name: Alopecurus agrestis L.

Common name: black grass

Name per country: DE : Acker-Fuchsschwanzgras ; ES : cola de zorra ; FR : vulpin des champs ; IT : coda di topo dei campi ; PT : rabo-de-raposa ; EN : black grass ; NL : duist ; DK : ager-rævehale

Biological type: Annual

Seedling: 

- Shoot rolled, cylindrical leaf sheath.

- Leaf blade 20 50 times longer than wide, leaf glabrous.

- Ligule membranous dentate, auricles absent.

Adult plant:   

- Height: 20 70 cm. Cespitose.

- Stems slender, glabrous, geniculate at base.

- Leaves with fluted lamina, often with very marked groove in middle, lower face not bright but smooth and glabrous. Leaf sheath not closed until the base, base often red.

- Inflorescence: False spike very elongated (4 8 cm), cylindrical, subdued at 2 terminals, stamens white or purple. Populations exist that are chlorotoluron resistant in Great Britain in Germany and Spain. Triazine resistant populations found in Israel.

- Biological type: annual.

Mistake with: Apera spica-venti

Copyright © 2000-2001 INRA, all rights reserved ; J.-P. Lonchamp, Nov. 2000

http://www.inra.fr/Dijon/malherbo/hyppa/hyppa-a/alomy_ah.htm , Thu, 20 Sep 2001 08:55:39 GMT
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Alopecurus, Phleum (Scheinährengräser)

Alopecurus pratensis (Wiesenfuchsschwanz): Rispe ährenartig, walzlich, Rispenäste extrem kurz und daher nur bei genauerem Hinsehen erkennbar. Die dadurch entstehende "Scheinähre" ist ca. 4 - 10 cm lang und 0,5 - 1 cm dick. An jedem der Rispenäste stehen etwa 5 Ährchen, je etwa 5 mm lang, eiförmig mit einer bis zu 1 cm langen Granne, die im unteren Drittel der Deckspelze entspringt; rechtes Bild: Ausschnittsvergrößerung, um die Ährchenstruktur deutlicher abzubilden - feuchte Wiesen

Phleum pratense (Wiesenlieschgras, Timotheusgras): Auf den ersten Blick leicht mit dem Wiesenfuchsschwanz verwechselbar. Rispe auch hier kurzstielig,

ährenartig, 5 - 20 cm lang und 5 - 8 mm im Durchmesser. Ährchen einblütig, von zwei gekielten Hüllspelzen umschlossen, beide zeichnen sich durch je eine grannenartige Spitze aus. Das Ährchen ist daher "stiefelknechtartig" (s. Ausschnittsvergrößerung) geformt (Unterschied zum Wiesenfuchsschwanz) - formenreiche Art, Wiesen. Mehr über die Entstehung dieser Art.

Phleum phleoides (= Phleum boehmeri) Glanzlieschgras: Ährenrispe beim Umbiegen lappig (Hinweis darauf, daß es sich um eine "Scheinähre" und nicht um eine echte Ähre handelt). Hüllspelzen lanzettlich, schief abgestutzt. Die Ährenrispe wirkt ausgesprochen lang und dünn, Pflanze horstbildend, Halme oft purpurrot - Trockene , sonnige Hügel, kalkliebend

© Peter v. Sengbusch - b-online@botanik.uni-hamburg.de
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Grass Genera of the World 

L. Watson and M. J. Dallwitz

Aegilops L.

Aegilops: name for a grass in Theophrastus. From the Greek aegilos (a herb liked by goats, or a goat), with ‘goatlike’ (referring to whiskery-awned spikelets) and ‘a grass similar to that liked by goats’ offered as alternative allusions (see Bor 1968). 

Including Aegicon Adans., Aegilemma Löve, Aegilonearum Löve, Aegilopodes Löve, Chennapyrum Löve, Comopyrum Löve, Cylindropyrum (Jaub. & Spach) Löve, Gastropyrum (Jaub. & Spach) Löve, Kiharapyrum Löve, Orrhopygium Löve, Patropyrum Löve, Perlaria Fabric., Sitopsis (Jaub. & Spach) Löve 

Excluding Amblyopyrum

Habit, vegetative morphology. Annual; rhizomatous, or caespitose. Culms 15–80 cm high; herbaceous. Culm internodes hollow. Leaves not basally aggregated; auriculate, or non-auriculate. Leaf blades linear to linear-lanceolate; 1.5–10 mm wide; usually flat; without cross venation; an unfringed membrane; truncate; 0.2–0.8 mm long. 

Reproductive organization. Plants bisexual, with bisexual spikelets; with hermaphrodite florets. The spikelets of sexually distinct forms on the same plant, or all alike in sexuality; hermaphrodite, or hermaphrodite and sterile (there often being incomplete spikelets at base and tip of the spike). 

Inflorescence. Inflorescence a single spike. Rachides hollowed. Spikelets not all embedded. Inflorescence espatheate; not comprising ‘partial inflorescences’ and foliar organs. Spikelet-bearing axes with substantial rachides; disarticulating (usually); falling entire (occasionally - e.g. Cylindropyrum), or disarticulating at the joints. Spikelets solitary; not secund; distichous; sessile, or subsessile. 

Female-fertile spikelets. Spikelets 5–12 mm long; not noticeably compressed (usually), or compressed laterally; disarticulating above the glumes, or falling with the glumes, or not disarticulating. Rachilla prolonged beyond the uppermost female-fertile floret; hairy; the rachilla extension with incomplete florets. Hairy callus absent. Callus very short; blunt. 

Glumes two; more or less equal; shorter than the adjacent lemmas, or long relative to the adjacent lemmas; lateral to the rachis; without conspicuous tufts or rows of hairs; not pointed (usually with one or more teeth or awns); not subulate; awned (sometimes with more than one awn), or awnless; non-carinate (generally rounded on the back); similar (leathery). Lower glume 7–13 nerved. Upper glume 7–13 nerved. Spikelets with incomplete florets. The incomplete florets distal to the female-fertile florets. Spikelets without proximal incomplete florets. 

Female-fertile florets 2–8. Lemmas one to three toothed, or awned; similar in texture to the glumes to decidedly firmer than the glumes; becoming indurated to not becoming indurated; entire, or incised; awnless, or mucronate, or awned. Awns when present, 1, or 3; median, or median and lateral; the median similar in form to the laterals (when laterals present); from a sinus, or apical; non-geniculate; much shorter than the body of the lemma to much longer than the body of the lemma; entered by one vein. The lateral awns when present, shorter than the median, or about equalling the median. Lemmas hairy, or hairless; non-carinate (dorsally rounded); 5–7 nerved (usually), or 9–13 nerved (Kiharapyrum); with the nerves non-confluent. Palea present; relatively long; apically notched; not indurated (membranous); 2-nerved; 2-keeled. Lodicules present; 2; free; membranous; ciliate; not toothed. Stamens 3. Anthers 1.5–4.5 mm long; not penicillate. Ovary hairy. Stigmas 2. 

Fruit, embryo and seedling. Fruit adhering to lemma and/or palea, or free from both lemma and palea; medium sized; longitudinally grooved; compressed dorsiventrally; with hairs confined to a terminal tuft. Hilum long-linear. Embryo large to small (to about 1/3 the caryopsis length); not waisted. Endosperm hard; without lipid; containing only simple starch grains. 

Abaxial leaf blade epidermis. Costal/intercostal zonation conspicuous. Papillae absent. Long-cells similar in shape costally and intercostally (though the costals rather 270,4 smaller); of similar wall thickness costally and intercostally (thick walled). Mid-intercostal long-cells rectangular; having markedly sinuous walls (e.g. A. cylindrica), or having straight or only gently undulating walls. Microhairs absent. Stomata common; 42–45 microns long. Subsidiaries parallel- sided. Guard-cells overlapped by the interstomatals. Intercostal short-cells common, or absent or very rare; in cork/silica-cell pairs (in A. cylindrica); silicified (in A. cylindrica). Intercostal silica bodies rounded. Crown cells present (abundant costally, in A. cylindrica). Costal short-cells predominantly paired (e.g. in A. cylindrica), or neither distinctly grouped into long rows nor predominantly paired. Costal silica bodies horizontally-elongated crenate/sinuous, or rounded (exclusively, in A. cylindrica), or tall-and-narrow. 

Transverse section of leaf blade, physiology. C3; XyMS+. Mesophyll with non-radiate chlorenchyma; without adaxial palisade. Leaf blade with distinct, prominent adaxial ribs, or ‘nodular’ in section (the adaxial ribs wide and low); with the ribs more or less constant in size. Midrib not readily distinguishable; with one bundle only. Bulliforms present in discrete, regular adaxial groups; in simple fans (or the groups of fairly uniform cells). All the vascular bundles accompanied by sclerenchyma (except the extreme laterals, in A. cylindrica). Combined sclerenchyma girders present, or absent; nowhere forming ‘figures’. Sclerenchyma all associated with vascular bundles. 

Culm anatomy. Culm internode bundles in one or two rings. 

Cytology. Chromosome base number, x = 7. 2n = 14 and 28, or 42 (rarely). 2, 4, and 6 ploid. Haplomic genome content B, or C, or D, or L, or M, or U, or B and U, or C and D, or C and U, or D and M, or M and U, or D, M, and U. Haploid nuclear DNA content 2.3–7.5 pg (21 species, mean 5.6). Mean diploid 2c DNA value 11.2 pg (11 species, 7.2–14.3). 

Taxonomy. Pooideae; Triticodae; Triticeae. 

Distribution, ecology, phytogeography. 22 species; western Mediterranean to central Asia. Commonly adventive. Xerophytic; species of open habitats. 

Holarctic and Paleotropical. Boreal and Tethyan. African. Euro-Siberian. Macaronesian, Mediterranean, and Irano-Turanian. Saharo-Sindian. European. 

Hybrids. Intergeneric hybrids with Triticum (×Aegilotriticum Wagner ex Tschermak), Secale (×Aegilosecale Ciferri & Giacom.), Dasypyrum, Elytrigia. 

Rusts and smuts. Rusts — Puccinia. Taxonomically wide-ranging species: Puccinia graminis, Puccinia striiformis, Puccinia hordei, and Puccinia recondita. Smuts from Tilletiaceae and from Ustilaginaceae. Tilletiaceae — Tilletia and Urocystis. Ustilaginaceae — Ustilago. 

Economic importance. Significant weed species: A. cylindrica, A. geniculata, A. triuncialis. Important native pasture species: several (e.g. A. cylindrica, A. kotschyi, A. triuncialis considered useful). 

References, etc. Morphological/taxonomic: Löve 1984. Leaf anatomical: Metcalfe 1960; this project. 

Illustrations. • Abaxial epidermis of leaf blade

Cite this publication as: Watson, L., and Dallwitz, M. J. (1992 onwards). ‘Grass Genera of the World: Descriptions, Illustrations, Identification, and Information Retrieval; including Synonyms, Morphology, Anatomy, Physiology, Phytochemistry, Cytology, Classification, Pathogens, World and Local Distribution, and References.’ http://biodiversity.uno.edu/delta/. Version: 18th August 1999. Dallwitz (1980), Dallwitz, Paine and Zurcher (1993 onwards, 1998), and Watson and Dallwitz (1994), and Watson, Dallwitz, and Johnston (1986) should also be cited (see References).
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Poaceae (= Gramineae):

Die Poaceae (= Gramineae, =Glumiflorae; Gräser) sind zwar nicht die arten-, wohl aber die individuenreichste Pflanzenfamilie. Die Gräser bedecken 20 Prozent der Landoberfläche der Erde. Es sind Charakterpflanzen ausgedehnter Vegetationszonen (Steppe, Prärie, Savanne, Pußta) und lokaler Ökosysteme und Pflanzengesellschaften. Zu ihnen gehören die bedeutendsten Kulturpflanzen (Getreide: Weizen, Reis, Mais usw.) Die Entdeckung, daß ihre Samen für die menschliche Ernährung geeignet seien und die Pflanzen kultiviert werden können, war ein entscheidender Schritt in der menschlichen Kulturgeschichte. Seßhaftigkeit und die Entwicklung des städtischen Gemeinwesens setzten eine intensiv betriebene Landwirtschaft voraus. 

So wichtig Getreide als Existenzgrundlage des Menschen ist, so klar muß gesagt werden, daß durch sie alleine nicht alle Ernährungsprobleme aus der Welt zu schaffen sind. Getreidekörner sind stärkereich, aber im Vergleich zum Stärkegehalt proteinarm. Stärkereiche Nahrung (z.B. Reis) führt zu einer Sättigung, bevor der Proteinbedarf des Menschen (speziell von Kleinkindern) gedeckt ist. Das entstehende Proteindefizit führt vor allem bei Kindern in Entwicklungsländern zu irreversiblen Entwicklungsstörungen. Das Krankheitsbild Kwashiorkor ist mit einem Namen belegt, der ins Deutsche übertragen so viel bedeutet, wie "eine Krankheit, die ein Kind erwirbt, sobald ein weiteres geboren wird"; dann nämlich wird ihm die proteinreiche Muttermilch entzogen. 

Eine Ernährung mit geschältem (poliertem) Reis, so wie er in der abendländischen Küche erwünscht ist, führte in der ersten Hälfte des Jahrhunderts in Südostasien zu gravierenden Vitaminmangelerscheinungen (Beri-Beri). 

Wegen der großen wirtschaftlichen Bedeutung sind viele Gramineen zu Versuchsobjekten der Grundlagenforschung geworden. Mit zahlreichen Einzelheiten haben wir uns bereits an anderer Stelle befaßt (Avena: Phytohormone, Phototropismus,; Triticum, Zea mays: Chromosomen, Genetik, Triticum (Weizenkeimlinge): zellfreies System der Proteinbiosynthese, Pflanzenkrankheiten. 

Warum sind gerade die Gräser eine so erfolgreiche Pflanzenfamilie und wodurch unterscheidet sich ihr Erfolg von dem der Asteraceae?

Windbestäubung, hohe Individuenzahl und flächendeckende Ausbreitung fördern nicht gerade die Bildung neuer Arten. Diese erfolgt eher in Pflanzengruppen mit Insektenbestäubung, isolierten Verbreitungsgebieten und anderen Isolationsbarrieren. Das mag bereits der wesentliche Grund dafür sein, daß die Asteraceae (und die Orchidaceae) artenreicher, doch individuenärmer als die Poaceae sind.

Windbestäubung und weitgehende Wasserunabhängigkeit fördern die Besiedlung eines weiten Spektrums unterschiedlicher terrestrischer Lebensräume. Die unterschiedlichen Lebensbedingungen selektieren ihrerseits verschiedene Genotypen, fördern damit die Bildung neuer Arten.

Die Poaceae enthalten auffallend wenig sekundäre Pflanzenstoffe (etwas ätherische Öle, z.B. Cumarin, das frischem Heu seinen Duft verleiht). Die durch die krautige Wuchsform bedingte kurze Generationsdauer sichert den Erfolg gegenüber Holzpflanzen. Poaceae konnten daher in Lebensräume mit kurzer Vegetationsperiode vordringen, beispielsweise im Hochgebirge in die über der Waldgrenze liegende Zone (Almen). Die Photosynthese verläuft meist nach dem C3-Schema. Ein beträchtlicher Energieanteil wird zur Produktion endospermhaltiger Samen eingesetzt. Die erhalten damit gute Startbedingungen nach der Keimung. Wenige Vertreter (Zea mays, Saccharum officinarum u.a.) betreiben Photosynthese nach dem C4-Schema. Die investieren viel Biomasse in vegetativen Teilen (Blätter, saccharosehaltiger Stengel u.a.).

Die Blätter der Poaceae (und der Carex-Arten) enthalten an ihrer Basis interkalares Meristem. Sie sind daher gegenüber Verbiß oder andersartiger Zerstörung (Mähen eines Rasens, Brand, usw.) weniger anfällig als Arten mit nur apikalem Meristem.

Die Chromosomen sind sehr groß; die Lage des Centromers ist eindeutig. Polyploidisierung und Bastardbildung kommen oft vor. Apomixis und Kleistogamie fördern das Überleben neuer labiler Genkombinationen und damit die Artneubildung.

Wichtige morphologische Merkmale: Der Stengel (=Halm) ist hohl (abgesehen von C4-Arten: Zea, Saccharum u.a.), deutlich in Nodien und Internodien untergliedert und an den Nodien verdickt. Die Blätter sind zweizeilig angeordnet, die Blattscheide ist meist offen, und zwischen ihr und der Blattspreite (Lamina) ist ein transparent erscheinendes Blatthäutchen, die Ligula, ausgebildet. Die Blüten sind fast immer zwittrig (Ausnahme z.B. Zea mays) und ohne Blütenhülle. Umgeben werden sie von trockenhäutigen Hochblättern (Spelzen). Stets sind die Blüten zu (wenigblütigen) Ährchen vereint, die ihrerseits meist von zwei weiteren Hüllspelzen umgeben sind. Man nennt diese die äußere und die innere Hüllspelze; im Unterschied hierzu heißen die Spelzen, die die Einzelblüten umgeben, Deckspelzen. Oft sind sie mit borstenförmigen Fortsätzen (Grannen) versehen. Die Ährchen sind (wie bei den Cyperaceae) zu Ähren oder Rispen zusammengefaßt. Man unterscheidet demnach Ähren- und Rispengräser. Hinzu kommen solche mit zusammengesetzten Infloreszenzen: Ährenrispengräser

Das DELTA format (DEscription Language for TAxonomy)

ist eine flexible Sprache zur Codierung taxonomischer Beschreibungen für Computer Auswertungen. Sie wurde von der International Taxonomic Databases Working Group (TDWG) zum Standard für Datenaustausch erhoben. DELTA-Format Daten lassen sich für die Ausarbeitung normaler Texte heranziehen, sie passen sich interaktiven und konventionellen Verschlüsselungen an und eignen sich daher für kladistische und phänetische Klassifikationen sowie für Informationssuchsysteme.

http://www.biologie.uni-hamburg.de/b-online/welcome.htm
[b-online/welcom]

Digitaria sanguinalis (Blut-Fingerhirse): 3 - 7 "Ährchen" (= Scheinähren: = kurzstielige Rispen) stehen fingerförmig an der Spitze des Halmes, jede Scheinähre 3 - 10 cm lang, Ährchen zu zwei gebüschelt, 2 - 3 mm lang, 1 - 2-blütig, von drei Hüllspelzen fest eingeschlossen, grannenlos, untere Hüllspelze schuppenförmig. Halm liegend oder aufsteigend - Häufiges "Unkraut", vornehmlich auf Sandböden
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Nardus stricta (Ährengras)

Nardus stricta (Borstgras): Ähre einseitswendig, doch mit zwei Reihen von Ährchen, locker, 3 - 9 cm lang, Ährchen einblütig, 5 - 9 mm lang, in Querschnitten dreieckig, sehr schlank, vor der Blütezeit aufrecht und der Hauptachse anliegend, nach der Blütezeit deutlich abstehend, Hüllspelzen fehlen, Deckspelzen lineal lanzettlich mit einer 1 - 3 mm langen Granne. Halm starr aufrecht, nur an der Basis beblättert. Blätter borstenförmig, eingerollt - dichte Horste bildend, feuchte moorige Wiesen, Heiden, Bergwiesen, oft bestandsbildend.
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Agropyron repens 

(Ackerquecke, Gemeine Quecke): Ähre 5 - 15 cm , Hüllspelzen 0,5 - 1,5 cm lang, lanzettlich, mit Stachelspitze oder einer nur kurzen Granne - Ödland, Strand, Gärten, formenreiches "Unkraut".

Agropyron caninum 

(Hundsquecke): Ähre 8 - 20 cm lang, oft schwach nickend oder leicht gekrümmt, Ährchen zwei bis sechsblütig, 1 - 1,8 cm lang, Hüllspelzen (6 - 9 mm lang) mit schmalem häutigen Rand, in eine 2 - 4 mm lange Granne auslaufend. Deckspelzen begrannt, Granne so lang oder länger als die Spelzen - horstbildend, Wälder, Waldräner, buschige Hänge

Agropyron junceum 

(Binsenquecke): Ähre 8 - 10 cm, in zwei einander gegenüberliegenden Seiten mit Ährchen besetzt, spröde und starr, reif leicht über den Ährchen brechend. Ährchen grannenlos - Dünen im Küstenbereich
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Grass Genera of the World. L. Watson and M. J. Dallwitz

Ammophila Host

From the Greek ammos, sand and philos, loving. 

Including Psamma P. Beauv. 

Habit, vegetative morphology. Perennial; rhizomatous. Culms 20–130 cm high; herbaceous; unbranched above. Culm nodes glabrous. Culm internodes hollow. Leaves mostly basal; non-auriculate. Leaf blades linear; narrow; 2–5 mm wide (sharp-pointed, blue-green); rolled (convolute); not pseudopetiolate; without cross venation; persistent; rolled in bud; an unfringed membrane; not truncate; 1–30 mm long. 

Reproductive organization. Plants bisexual, with bisexual spikelets; with hermaphrodite florets. 

Inflorescence. Inflorescence paniculate; contracted; spicate. Primary inflorescence branches inserted all around the main axis. Inflorescence espatheate; not comprising ‘partial inflorescences’ and foliar organs. Spikelet-bearing axes persistent. Spikelets not secund; pedicellate. 

Female-fertile spikelets. Spikelets 9–15 mm long; compressed laterally; disarticulating above the glumes. Rachilla prolonged beyond the uppermost female-fertile floret; hairy; the rachilla extension naked. Hairy callus present. Callus short; pointed. 

Glumes two; more or less equal; about equalling the spikelets to exceeding the spikelets; long relative to the adjacent lemmas (exceeding them); pointed; awnless; carinate; similar. Lower glume 1 nerved. Upper glume 1–3 nerved. Spikelets with female-fertile florets only; without proximal incomplete florets. 

Female-fertile florets 1. Lemmas similar in texture to the glumes; not becoming indurated; entire, or incised; when incised, 2 lobed; not deeply cleft; minutely awned, or mucronate. Awns 1; median; dorsal; from near the top (subterminal); non-geniculate; much shorter than the body of the lemma; entered by one vein. Lemmas hairless; carinate; without a germination flap; 3 nerved, or 5 nerved; with the nerves non-confluent. Palea present; relatively long; apically notched (minutely); awnless, without apical setae; not indurated (firm); several nerved (often 4-nerved); keel-less. Lodicules present; 2; free; membranous; ciliate, or glabrous; not toothed; not or scarcely vascularized. Stamens 3; with free filaments. Anthers 4–5 mm long; not penicillate. Ovary glabrous. Styles free to their bases. Stigmas 2. 

Fruit, embryo and seedling. Fruit medium sized; ellipsoid; longitudinally grooved; compressed dorsiventrally, or not noticeably compressed. Hilum long- linear (two thirds of the fruit length). Embryo small. Endosperm hard; with lipid; containing compound starch grains. Embryo with an epiblast; without a scutellar tail; with a negligible mesocotyl internode. Embryonic leaf margins meeting. 

Seedling with a tight coleoptile. 

Abaxial leaf blade epidermis. Costal/intercostal zonation lacking. Papillae absent. Long-cells similar in shape costally and intercostally; of similar wall thickness costally and intercostally (walls thick, pitted). Mid-intercostal long-cells rectangular; having markedly sinuous walls, or having straight or only gently undulating walls (different from one specimen to another). Microhairs absent. Stomata absent or very rare. Intercostal short-cells common; not paired; not silicified. Costal short-cells neither distinctly grouped into long rows nor predominantly paired (mainly solitary, a few paired). Costal silica bodies absent to poorly developed; in so far as recognisable horizontally-elongated crenate/sinuous (poorly developed, but the silica-cells mainly square, elongated-sinuous or elongated-crenate). 

Transverse section of leaf blade, physiology. C3; XyMS+. Mesophyll with non-radiate chlorenchyma. Leaf blade with distinct, prominent adaxial ribs; with the ribs very irregular in sizes. Midrib not readily distinguishable; with one bundle only. Bulliforms not present in discrete, regular adaxial groups; in the furrows, in ill defined groups of small, irregularly sized cells. All the vascular bundles accompanied by sclerenchyma. Combined sclerenchyma girders present; forming ‘figures’ (each bundle with a large ‘anchor’ - the mesophyll being confined to lateral blocks in the ribs, and immediately beneath the furrows). Sclerenchyma not all bundle-associated (a continuous abaxial layer, linking with the ‘anchors’). The ‘extra’ sclerenchyma in a continuous abaxial layer. 

Cytology. Chromosome base number, x = 7. 2n = 14, 28, and 56. 2, 4, and 8 ploid. Chromosomes ‘large’. 

Taxonomy. Pooideae; Poodae; Aveneae. 

Distribution, ecology, phytogeography. 2 species; North temperate. Commonly adventive. Xerophytic; species of open habitats; halophytic. Sand-binding and dune stabilizing. 

Holarctic and Paleotropical. Boreal and Tethyan. African. Euro-Siberian and Atlantic North American. Mediterranean. Saharo-Sindian. European. Canadian- Appalachian. 

Hybrids. A. arenaria hybridizes with Calamagrostis epigejos (×Ammocalamagrostis P. Fourn.; ×Calamophila O. Schwartz = ×Ammocalamagrostis, ×Calammophila Brand = ×Ammocalamagrostis). 

Rusts and smuts. Rusts — Puccinia. Taxonomically wide-ranging species: Puccinia graminis, Puccinia coronata, and Puccinia pygmaea. Smuts from Ustilaginaceae. Ustilaginaceae — Ustilago. 

Economic importance. A. arenaria and ×Ammocalamagrostis widely used as sand stabilizers. 

References, etc. Leaf anatomical: Metcalfe 1960; this project. 

Illustrations. • General aspect. • General aspect. • Abaxial epidermis of leaf blade. Ammophila arenaria. • Transverse section of leaf blade. Ammophila arenaria. • Transverse section of leaf blade. Ammophila arenaria. • Transverse section of leaf blade. Ammophila arenaria.

Cite this publication as: Watson, L., and Dallwitz, M. J. (1992 onwards). ‘Grass Genera of the World: Descriptions, Illustrations, Identification, and Information Retrieval; including Synonyms, Morphology, Anatomy, Physiology, Phytochemistry, Cytology, Classification, Pathogens, World and Local Distribution, and References.’ http://biodiversity.uno.edu/delta/. Version: 18th August 1999. Dallwitz (1980), Dallwitz, Paine and Zurcher (1993 onwards, 1998), and Watson and Dallwitz (1994), and Watson, Dallwitz, and Johnston (1986) should also be cited (see References).
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Eremopyrum triticeum (Gaertn.) Nevski, Fl. SSSR. 2: 662 (1934).  

Agropyron triticeum Gaertn., Novi Comment. Acad. Sci. Imp. Petrop. 141: 547, t. 19.

Secale Agropyron prostratum Pall., Reise Russ. Reich. 1: 168, 485 (1771); Triticum prostratum (Pall.) L. f., Suppl. Pl. 114 (1781); Agropyron prostratum (Pall.) P.Beauv., Ess. Agrostogr. 146 (1812); Eremopyrum prostratum (Pall.) Candargy, Monogr. tes phyls ton kirithodon 60 (1901) 

Vegetative form. Annual, caespitose. Leaves scattered along the culms. Culms 23-40 cm high, unbranched above, 3-4 noded. Mid-culm nodes glabrous. Mid- culm internodes hollow, glabrous, terete. Leaves shortly auriculate. Auricles 0.25-0.5 mm long, glabrous. Basal leaf sheaths not keeled, acropetally slightlycompressed, glabrous or puberulous, with margins free, membranous to chartaceous, smooth. Ligule 0.75 mm long, hyaline, minutely ciliolate, truncate, erose. Collar glabrous. Leaf blades flat, linear, 50-63 mm long, 6-8 mm wide; sparsely adaxially puberulous; sparsely abaxially puberulous; sparsely with margins ciliolate, apices acute. 

Reproductive organization. Plants bisexual. Incomplete spikelets absent. Inflorescence of cleistogamous spikelets (only anthers exserted). 

Inflorescence. Inflorescence a single spike, extremely contracted, broadly ovate. Main inflorescence axis 105-190 mm long. Peduncles 73-175 mm long, pubescent (trichomes retorse acropetally). Rachides 10-13 mm long. 20-23 spikelets on the rachis. Spikelets distichous, divaricate. 

Hermaphrodite (`perfect') spikelets. Hermaphrodite spikelets sessile, strongly laterally compressed, broadly ovate. Glumes two per spikelet, free, similar, equal in length, lateral to the rachis. Lower glume narrowly ovate, 5.5 mm long, 1 mm wide, carnose to cartilaginous, strongly keeled, acuminate, muticous (but apices curved upwards), margin hyaline, margin smooth; 1 veined, acropetally midvein scabrous; intercostal regions glabrous to intercostal regions papillose. Upper glume narrowly oblong, 5.5-6.5 mm long, 1-1.25 mm wide, carnose, strongly keeled, acuminate, muticous (but apices curved upwards), margin hyaline, margin smooth; 1 veined, veins obscure, acropetally midvein scabrous; intercostal regions glabrous to intercostal regions papillose. Incomplete florets present, distal to the hermaphrodite florets. Hermaphrodite florets 4-7 per spikelet. Rachilla straight, puberulous, elongated between all florets, apically prolonged. Callus present, blunt, 0.25 mm long, glabrous. Lemma less firm than the glumes, narrowly ovate, 6 mm long, 1-1.25 mm wide, chartaceous, acropetally keeled, acute, entire, muticous. Lemma margins smooth. Lemma 5 veined. Lemma veins confluent towards the apex, obscure, pilose, with the hairs on all the veins, with the hairs extending the length of the veins; intercostal regions puberulous, the hairs over the entire dorsal surface. Palea fully developed, thinner than the lemmas, tightly clasped by the lemmas, narrowly ovate, 4.5 mm long, 1 mm wide, membranous, 2-keeled, keels wingless, acute, apically notched; 2 veined, veins scabrous; intercostal regions glabrous to intercostal regions papillose. Lodicules free, hyaline, acuminate to acute, lobed or with entire margins, with margin divisions lateral, ciliate, the hairs isolated. Stamens 3. Anthers 1.5 mm long, basally 2-lobed. Ovary without a conspicuous apical appendage, pilose, with the hairs only at the apex. Styles 2, free to their bases. Distal incomplete florets 1 per spikelet, neuter, merely underdeveloped, awnless, epaleate. 

Fruit. Fruit free from both lemma and palea, elliptical, 3.25 mm long, 1 mm wide, not grooved, pilose, with dense hairs, the hairs confined to a terminal tuft. Hilum 2 mm long, linear. 

Vouchers. Specimens examined morphologically: H.S.McKee 9662: Canberra (A.C.T.); 8.xi.1962; Fl., Fr.; NSW. 

Classification. Triticodae; Triticeae.

Cite this publication as:

C.M. Weiller, M.J. Henwood, J. Lenz and L. Watson (1995 onwards). `Pooideae (Poaceae) in Australia - Descriptions and Illustrations'. URL http:// muse.bio.cornell.edu/delta/

Dallwitz (1980) and Dallwitz, Paine and Zurcher (1993) should also be cited.
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Eremopyrum triticeum (Gaertner) Nevski   

ANNUAL WHEATGRASS  

Culms to 30 cm, slender. Blades 1-3(6) mm wide, scabrous to shortly pilose above. Spike 0.9-1.7 cm, elliptic ovate or nearly orbicular in outline, falling intact (but without the distal florets) when dry; disarticulation below the upper florets. Spikelets 6-10 mm, with 2-3 florets. Glumes 4-6 mm, prominently inflated at the base, strongly curved above, 1-veined, becoming 2-keeled through the development of a ridge adjacent to the vein; lemmas 5-6 mm, prominently keeled toward the subulate apex, the first lemma pubescent below, glabrous above, the other lemmas glabrous; palea with the keels not prolonged. 2n = 14.

Eremopyrum triticeum is known from scattered, disturbed sites throughout the western United States. Like most weeds, it is probably more widely distributed than herbarium records indicate. It is alkaline tolerant and summer dormant.
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GRASSES OF THE TRIBE HORDEAE IN NORTH AMERICA: 3. COMMENTS

From: Mary Barkworth [stipoid@cc.usu.edu]

AEGILOPS and TRITICUM: These will be treated as separate genera in the Manual of Grasses for the Continental United States and Canada (henceforth the Manual). They are morphologically and ecologically distinct but the cytological and evolutionary arguments for treating them as a single genus are extremely strong.

AGROPYRON: One of the relatively few points of agreement in the perennial Hordeae is that Agropyron should be restricted to the crested wheatgrasses. The problems left are a) what to do with the ex-Agropyrons and b) to determine which taxa are present in North America. The treatment I have used before, in which three "species" are recognized, is artificial.

DASYPYRUM: A well accepted annual genus that is known in North America only from a historical collection of Dasypyrum villosum that was made in Pennsylvania.

ELYMUS: This I interpret as including Sitanion, Roegneria, Elytrigia, and Hystrix as well as several species that used to be in Agropyron. SITANION is a North American taxon. It is, I agree, morphologically distinctive, but it hybridizes readily with species of Elymus. This last does not preclude it being recognized as a genus, but I have not done so in the Manual treatment. ROEGNERIA is accepted by Baum and most Chinese taxonomists, but it is even harder to distinguish from the bulk of Elymus than Thinopyrum. Baum et al. (1991) transferred some North American species to Roegneria but, in my opinion, they do not belong in that taxon, no matter at what level it is recognized. ELYTRIGIA: The type species of Elytrigia is E. repens. It looks, in overall habit, very like other species of Elymus, but was kept in a separate genus partly because of its strongly rhizomatous habit and partly because it hybridizes with other species that I include in Thinopyrum but others included in Elytrigia. HYSTRIX: This taxon presents a problem. There is reasonable evidence that its type species belongs in Elymus, but there is also evidence suggesting that Hystrix californica is more closely related to Leymus than Elymus. For now, I include H. californica in Elymus with which it agrees in overall habit and habitat preference. EX-AGROPYRONS: Some of the other species that have been transferred from Agropyron to Elymus are Agropyron trachycaulus (= Elymus trachycaulus), Agropyron boreale (= Elymus alaskanus), and Agropyron dasystachyum (= Elymus lanceolatus).

EREMOPYRUM: A well-accepted annual genus of which one species, Eremopyrum triticeum, is fairly common in North America. It looks like an annual crested wheatgrass and grows in disturbed sites.

HORDEUM: This will be treated in its traditional sense.

LEYMUS: This genus consists of several alkaline tolerant species. Its members fall into two morphologically distinct groups, one shoreline and primarily coastal, the other inland and non-shoreline. At one time, it was believed to consist of allopolyploids that combined the genome in Psathyrostachys with that found in Thinopyrum. More careful checking revealed that there is no evidence for presence of the Thinopyrum genome in Leymus.

PASCOPYRUM: A monotypic octoploid genus whose only species, P. smithii, is an alloploid derivative of Elymus and Leymus. It is often misidentified, either as Elymus lanceolatus or as Leymus triticoides.

PSATHYROSTACHYS: A Eurasian genus of approximately 22 species. It is generally accepted by Eurasian taxonomists. The only species in North America, P. juncea looks very like Leymus cinereus, differing chiefly in having tidier looking spikes. Yes, that is how I think of it. I am told that the other species are quite distinct from Leymus, but the two genera share at least one genome.

PSEUDOROEGNERIA: A genus of approximately 20 species, only one of which occurs in North America, P. spicata. I am assured by those that know the other species in their natural habitat that the genus is morphologically and ecologically distinct from Elymus. The native species differs from Elymus in its skinnier culms and leaves.

SECALE: An exceptional genus in the Hordeae being a Linnaean genus about whose generic limits there is no argument. It has two species but only Secale cereale is known to be established in North America.

TAENIATHERUM: Like most annual genera (Aegilops and Triticum are notable exceptions), Taeniatherum has been widely accepted. Its only species, Taeniatherum caput-medusae, used to be included in Elymus.

THINOPYRUM: One of the more controversial genera in the tribe. The representatives that I know have distinctive, thick, inflexible glumes that are truncate, obtuse,or acute, trullate spikelets, and florets that are slow to disarticulate. Two species are common in North America, T. ponticum (the old Agropyron elongatum as interpreted by A.S. Hitchcock) and T. intermedium.

Postscript: The treatment of many North American species also needs considerable further study. The fact that one or two accessions of a species form fertile hybrids on an experimental farm does not guarantee that such hybrids form naturally, nor that, if they do so, that they are capable of becoming established. There is also a need to obtain experimental information on how much phenotypic plasticity is present in a population. Such plasticity, particularly in predominantly selfing species, could lead to the formation of morphologically distinct entities of little taxonomic significance. 

MISSOURI BOTANISTS HAVE DOUBTS ABOUT REGISTRATION OF PLANT NAMES

Abbreviated from a posting on TAXACOM discussion list.

Formal registration of plant names is a new concept which will be voted on at the Nomenclature Session of the next International Botanical Congress, St. Louis, 1999. [See BEN # 185, Feb. 28, 1998]

Botanists in the Research Division of the Missouri Botanical Garden have carefully studied the arguments and mechanism for registration, as published and demonstrated to date (see http://www.bgbm.fu-berlin.de/iapt/registration/default.htm). They are almost unanimous in opposing it for two fundamental reasons: 

The botanical community would for the first time depend on the authority of a single organization (the International Association of Plant Taxonomist - IAPT) for the valid publication of names, in contrast to the present practice of independent and unencumbered publication in a book or journal.

Registration would not usefully and significantly add to the nomenclatural information already available; instead it would duplicate or replace effective systems.

In addition, the Missouri botanists see serious problems in the mechanism for registration that seem not to have been addressed. They urge all IAPT members and institutes to study the information presented, and then weigh the pros and cons before voting on registration at the St. Louis Congress.

The full text of this discussion paper is available at:

http://www.mobot.org/MOBOT/research/registr.html

In the discussion triggered by this position paper, Dr. Joseph Laferriere [josephl@aztec.asu.edu] asked:

"Under the registration proposal as currently envisioned, how can a reader tell from looking at a newly published name in a journal whether or not it has been registered? Under the current system, I can tell within 30 seconds whether or not a new name has been validly published." "Under the registration proposal, as I understand it, I now have to ask whether the editors fulfilled the registration requirements."

NORTH AMERICAN FESCUES (FESTUCA, POACEAE) ON CD-ROM

From: Adolf Ceska [aceska@victoria.tc.ca]

Aiken, S.G., M.J. Dallwitz, C.L. McJannet, & L.L. Consaul. 1997.

Fescue grasses of North America. Canadian Museum of Nature, Ottawa. CD-ROM (runs under MS-WINDOWS 3.1, 95, or NT).

Available from:

Publications Department, Canadian Museum of Nature, P.O.Box 3443, Station D, Ottawa, Ontario, Canada K1P 6P4 Phone (613) 566-4292, 1-800-263-4433 (Canada & U.S.A.); FAX (613) 566-4763; e-mail: rmartin@mus-nature.ca

Please inquire about the price; I heard it's minimal, just to cover handling and shipping ( < CDN$10.00).

This CD-ROM contains a taxonomic monograph of 46 species and subspecific taxa of North American fescues. The species treatment gives details on the type specimen, synonymy, morphological description, habitat, distribution, chromosome numbers, and miscellaneous comments. There are more than 200 images linked with the descriptions.

The information is based on 16 years of research on the genus Festuca and is maintained at the Canadian Museum of Nature in a DELTA data base. The interactive identification and information retrieval package, which is an integral part of the DELTA system provides an easy access to the information and offers a powerful method of interactive identification (INTKEY).

This is a truly remarkable work. I would like to thank 

Dr. Susan Aiken and her colleagues for their taxonomical work,

Dr. Dallwitz and the DELTA team for releasing the INTKEY program for the use with with this package, and

the Canadian Museum of Nature for producing this CD-ROM.

If you don't have the CD-ROM drive, visit this web site: http://biodiversity.uno.edu/delta/festuca/index.htm. That site contains almost the same information that is on the CD- ROM. For more information on the Festuca DELTA set see: Aiken, S. et al. 1997. Canadian Journal of Botany 75: 1527-1555.

What about other CD-ROM sets? The Canadian Museum of Nature produced a set on the saxifrages of the Canadian Arctic - I have not seen that one. I know, however, that Dr. George Argus has a sophisticated DELTA set of North American willows. Would it be possible to produce a similar CD-ROM with his treatment of North American willows?

Submissions, subscriptions, etc.: aceska@victoria.tc.ca.
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