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Highlight 

Subterranean vetch (Vicia s&vu 
subsp. umphicarpa) grows widely in 
the central Anatolia region of Turkey. 
This variety was grown to determine 
biological characteristics and adapta- 
tion for persistence under heavy graz- 
ing. Both aerial and subterranean 
stems were produced and subterranean 
seed were larger than aerial seed. 
Delayed germination enables survival 
of the species where the climatic 
conditions are severe. 

Vetch (Vicia) is a genus of legumes 
which is grown in many countries in 
the temperate zones all over the world. 
This genus of annual and perennial 
herbs has about 150 species and in- 
cludes both cultivated and wild forms. 
Most of these climb by tendrils. All 
vetches grown commercially are cool 
temperate annuals of European or 
West Asiatic origin, grown as summer 
or winter annuals, depending upon cli- 
matic conditions (Whyte et al., 1953). 

Like other legumes, vetches are im- 
portant in nitrogen fixation. Many 
varieties included in this genus are 
cultivated for seed, green manure, hay, 

l Received February 1, 1969; accepted 
for publication July 5, 1969. 

and grazing. The important species in 
cultivation are as follows: 

narrowleaf vetch V. angustifolia 
oneflower vetch V. articulata 
purple vet& V. atropz+0-ea 
woollypod vetch V. dasycarpa 
bitter vetch V. ewilia 
horsebean V. faba 
showy vetch V. grandiflora 
Bard vetch V. rnonantlra 
Hungarian vetch V. pannonica 
common vetch V. sativa 
hairy vetch V. villosa 

Subterranean ve tch ( Vicia sativa 
subsp. amphicarpa Coss. and Kralik) 
has been reported by Bonnier (1911) 
to produce subterranean seed capsules. 
This subspecies, synonymous with 
Vicia amphicarpa Dorthes, grows wild 
in the Mediterranean coastal areas of 
France, in some coastal provinces of 
the Alps, in North Africa, Southeast 
Asia, and occasionally in southern 
Europe. It grows widely in central 
Anatolia region of Turkey and par- 
ticularly in the province of Ankara. 
However, in some regions it is scarce 
due to cultivation of the land for crops. 

The ability of subterranean vetch 
to produce both aerial and subterra- 
nean seeds increases winterhardiness, 
drought resistance, and persistence 
under heavy grazing. Consequently, 
it is important that it be established 
in grazing land and included in the 
rotation of summer fallow wheat in 
central Anatolia. Seed of this sub- 
species was collected and plants were 
grown to determine the biological 
characteristics and the best technique 
for adaptation of the species. 

Method of Study 

Seed of subterranean vetch was col- 
lected from grazing land in the vicinity 
of Ankara. Plants were grown in 

wooden containers with one side of 
glass. The containers were declined 
in a manner which made the subsur- 
face growth visible through the glass. 
This method permitted a study to be 
made of the development of the root 
system and the formation of the seed 
capsules. 

Morphological Characteristics 

Roots 
The radicle appeared on some seeds 

3-5 days after moistening for germina- 
tion and was followed by beaked tip of 
stem emerging from the embryo cell. 
The tip was cut off while still curved 
and new stems grew from the cutting 
point and from the bottom of the 
stem where it joined the seed. Many 
stems grew from this point after ger- 
mination in soil whether or not the 
stem was cut. Some of these secondary 
stems emerged from the soil lo-15 cm 
away from the main stem and others 
remained under the soil and produced 
the subterranean seeds. 

The second order roots first de- 
veloped when the seedling roots were 
l-3 cm long. Second order roots 
emerging from the major root usually 
appeared 2-3 cm below previous sec- 
ond order roots on the opposite side. 
Lateral third order roots, 2-3 cm apart 
from each other, grew out of the second 
order roots producing a large root sys- 
tem which helps control soil erosion. 
Two months after germination, the tap 
root was 35 cm long and second order 
roots were 8-15 cm long. Nodules 
clustered around the axis of the tap 
root. They were dirty yellow in color 
though roots were white. 

Stems and Leaves 

This vetch produces both aerial and 
subterranean stems. A full grown plant 
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was observed to bave 80 lateral aerial 
stems. These varied in beigtrt from 20- 
75 cm. The bright green leaves were 
5-8 cm long. 

Subterranean stems, Z-10 cm long, 
usually grew parallel to the surface 
of the soil. After germination new 
stems grew from the point where the 
stem joined the seed and others grew 
from the concealed bud located near 
the base of the stems. These srems also 
grew parallel fo the surface. The sub- 
terranean stems bad no leaves but bad 
a small apophysis. Apopbysis was 
covered with a pellicle. From this 
apophysis new stems may arise in any 
direction. 

As these new stems grew, those near 
the surface tmergcd from the soil 
and grew much like the aerial stems. 
They emerged IO-20 an away from the 
main stem and almost appeared like 
separate plants. 

Infloroscence 
The flowers resemble typical flowers 

of common vetch. When the crop 
approaches the maturity stage, flower 
buds begin to appear at the axils wbcre 
leaves join the stems. Although the 
formation of the first flower bud 
changes according LO time of seeding, 
when seeded in autumn it occurs 
toward the end of March and flowers 
begin to appear in April. Wbcn seeded 
toward the end of December, flowrr- 
ing occurs in early May. 

The V. amf,hicarfm Dorthes grown 
in France produces only one flower, in 

other words, only one flower arises 
from each axil of leaves. However, 
the subterranean “etch tested pro- 
duces IL:! flowers and gives 1-2 pods. 
The flowers are colored violet or red- 
disb violet like those of common vetctr. 
A pedicel joins to the stem by meam 
of a nodum and a very short peduncle. 
A calix with 5 ridged teeth surrounds 
the corolla. The lengrb from nodum 
where prduncle joins the flower to 
rexiculum is about 1.5-l.G cm. The 
aerial seed pod is produced within 4-6 
days after fertilization. The flowery 
ing stage and production of aerial 
seed pods and subrerranean xed cap- 
aules (Fig. 1) occur at the same time. 

Inflorescences formed under the soil 
are white and do nof resemble in ex- 
ternal appearance those formrd above 
tbc soil. The aubtcrranean seeds are 
larger than the aerial seeds. Subterra- 
nean seed capsules arc white or yellow- 
white. 
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The seeds are enclosed in a hard seed husks. Also, some seed which The vetch should also be tested for 
husk and are glabrous. The seed pods failed to germinate the first year, ger- 
contain IO-12 seeds and the seed cap- 

use as a cover crop and to improve 
minated when planted again the next soil fertility in citrus and fruit or- 

sules contain 1-2 seeds (Fig. 2). Both year. These characteristics of germi- 
pods and capsules normally mature nation may enable survival of the spe- 

chards. It may also be useful to hold 

from May 20-30. When planted in ties in the central Anatolia region of 
sand dunes and as pasture in gravelly 

December or January they mature Turkey where the climatic conditions 
or wooded areas. Much research on 

toward the end of June. are severe. other possible uses is needed. 

Discussion 

The germination characteristics of 
this vetch are important. The percent 
of aerial seeds germinated was higher 
than germination of subterranean 
seeds. Within 3 days after germina- 
tion, 90.5% of the aerial seeds had 
germinated. The germination rate of 
subterranean seeds was 75%. How- 
ever, seeds which did not germinate 
were able to germinate after being in 
contact with moisture for 60-80 days; 
this wetting is required to crackle the 

The subterranean seeds are never 
lost and continuously produce annual 
crop covers. The cutting or grazing 
of the green portions of the plant will 
not affect the production of these seeds. 
Also, it was observed at Tarsus that 
stems aboveground were not damaged 
by frost in January 1963-1964, al- 
though temperatures dropped below 
-12C. Nor were subterranean stems 
damaged. Plants often dry up in the 
Cukurova region of Turkey where it 
is quite hot by June. However, it is 
possible to get a large seed crop if seed 
is planted early and grown in winter. 

4% 
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Effects of Temperature and Blue grama (Bouteloua gracilis It was determined by Olmsted (1943) 

Daylength on Axillary Bud (H.B.K.) Lag.) is abundant throughout that tiller growth in Bouteloua is more 

and Tiller Development in the Great Plains of the United States rapid under short photoperiods than 

Blue Gramal 
and in portions of Canada and Mexico. when grown under long day photo- 
This drought-tolerant grass is not only periods. It was concluded that cessa- 
an important forage for grazing ani- tion of elongation of individual axes 

J. STUBBENDIECKZ mals but is valuable in restoration of during the shorter light periods re- 
AND D. F. BURZLAFF depleted ranges and abandoned crop- sulted in continued production of basal 

Graduate Assistant in Agronomy and 
Professor of Agronomy, University 

of Nebraska, Lincoln. 

Highlight 

A study was conducted to determine 
the nature of tiller development and 
the influence of light and temperature 
on growth and development of the 
axillary buds and tillers of blue grama. 
An axillary bud, enclosed in a pro- 
phyllum was found at each node of 
the culm. The development of the 
axillary bud into a tiller is a function 
of temperature. Controlled increase of 
temperatures in early spring increased 
the rate of axillary bud and tiller de- 
velopment in blue grama. The data 
also indicate that controlled reduction 
in length of photoperiod decreased the 
growth of axillary buds and develop- 
ment of tillers. 

velop an understanding of the nature of 

land. Like most forage plants, it rk- 

tiller development in blue grama and 
the factors controlling it. Once these 
are understood it will be possible to 

sponds to different intensities of de- 

develop controlled grazing systems. 

foliation or grazing. 
This study was undertaken to de- 

Axillary buds on proaxes of grasses 
may develop new shoots, and these 
new shoots may again develop new 
shoots at their nodes. This process is 
called tillering (Rechenthin, 1956). 
It has been reported that tillering in 
blue grama begins simultaneously with 
the development of the secondary root 
system, and that there is an average of 
about one root per tiller (Weaver, 
1930 and Riegel, 1941). 

It has been pointed out that the 
effect of day length on tillering is fre- 
quently confused by its effect on earli- 

tillers. The apical meristems remained 

ness of flowering in many grasses 
(Alberda, 1957). 

active for longer periods during long 

Increased tillering 
with decrease in day length has been 
found in many grasses whose flower- 

light periods, which resulted in slower 

ing is hastened by long days (Gardner, 
1942). Tillering may be affected by the 

rates of basal tiller initiation. 

quantity or total energy of light rather 
than by the photoperiod (Hamid, 
Blaser, and Brown, 1966). 

lPublished with the approval of the 
Director as paper No. 2536, Journal 
Series, Nebraska Agriculture Experi- 
ment Station. Received February 26, 
1969; accepted for publication April 
24, 1969. 

2Present address: Big Spring Field Sta- 
tion, Big Spring, Texas. 

Growth of existing tillers in Lolium 
spp. was found to be sensitive to tem- 
perature and there was a high cor- 
relation of tiller growth with tempera- 
ture for some species of Phalaris and 
Festuca (Cooper, 195 1 and Williams 
and Biddiscombe, 1965). However, the 
optimum temperature for tillering may 
be lower than the optimum tempera- 
ture for growth (Barnard, 1964). 

Experimental Site and Procedures 

The study site was located near the 
Scotts Bluff Experimental Range in 
southern Sioux County, Nebraska. 

The average annual precipitation at 
the Scotts Bluff Experiment Station, 
seven miles south of the study area, 
is 12.78 inches (U.S. Department of 
Commerce, 1963). The precipitation 
at the study site was 15.46 inches for 
the period from February 15 to Oc- 
tober 5, 1967. Most of the precipita- 


