f arm-season forages, highly pro-  California. Since 1950 many improved
va in the waorld’s tropical and sub-  tropical forages have been developed,
| regions, have been grown inthe  but until 1980 no effort had been made
utheastern United States, bul only 1o screen a wide seleclion of these for-
1 ;ﬁﬁ}mudagrass [Cynodon dactylon [L.)  ages Lo assess their adaplability to Cali-
':-: @rs.), sudangrass (Sorghum sudanense  fornia climates.
r) Slapl.), and dallisgrass (Pospoa- Irrigated pastures in northern Califor-
lum ﬂ:iu!ulum}haw‘ been grown exten-  nia are dominated by such cool-season
sj‘uajy in California. However, rthodes-  {lemperate) species as tall fescue, or-
grase [(Chloris govano Kunth), and . chardgrass, perennial ryvegrass, Lading,
kikuyugrass [Penniselum clandestinum and strawberry clover. These i‘.l("fl‘”ﬂiﬂ]
Clinton Shock Hochst, ex Chiov.) have been bested Tu‘\ fprage 5 riw h peak productivity in late
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Tropical forage grasses, such as elephantgrass
{right}, impograss {lower left), and bulfelgrass
{lower right). offer high yields, but have low cold
tolerance and low forage quality.

|
Adaptability of tropical forages to
California’s Central Valley




spring and frequently decline in pro-
cuclivity later in summer, Warm-sea-
son forages, because of their tropical
arigins, are maore tolerant of warm tem-
peratures and reach peak productivity
later in summer when cool-season spe-
cies decline in productivity.

These improverd warm-season grasses
and legumes vary in their lolerance to
low temperatures. Some of the cold-
lelerant species and  varieties would
have potential in the Central Yalley and
southern deserls of California wherae
freezing temperatures occur  briefly
cach vaar. The Imperial Valley has a
growing season of 10% months with
infrequent killing frost. The lower Sac-
ramento Valley has a nine-month grow-
ing season wilh [rosl cccurring most
vears. Survival and vield of several
tropical forages were determined in
field experiments al the University of
Calilornia, Davis. in 1980-1982,

Tropical forages planted

Fraom April 7 throogh April 21, 1980,
102 tropical forage entries were planted
on g Yolo silt loam at UG Davis, Entries
ware planted in 5-foot rows. Pariodic
vhservations of establishment and sur-
vival following winter dormancy wera
recorded Lo ascertain forage adaptation
to California's Central Valley.

On April 14 and 15, 1980, 20 tropical
i||'.|| IrIII]-!‘-l.IiI.‘;IIIL FIII"rIHI! l!|'|1rif’._‘\' were
planted in four 3-fool rows spaced 12
inches aparl in five replications. Tradi-
tinnal California forages were included
for vield comparisons, The vield trial
wis harvested on July 22, Seplember 9,
and November 3, 1980, and on June 10,
July 31, and Seplember 22, 1981, Salect-
ed entries were pooled and analyzed for
madified crude liher and crude protein.

Plots were overhead-irrigaled for es-
tablishment, and from Mayv through
Seplember they were flood-irrigated at
seven- Lo ten-day intervals. Cool-season
rainfall was 12 inches between Oclober
1980 and May 1981, and 32 inches bo-
twaen Oclober 1981 and May 1982,
Cirasses were fertilized with nitrogen at
the rate of 16 pounds per acre and
phosphorus (P,O.) al 200 pounds per
acre, and lhe legumes were fertilized
with phosphorus (P00, 1atl 20 pounds per
acre every 30 lo 40 davs from May
through Aupusl,

The survivors

Several entries in the observation tri-
al did not survive the winter of 1980-81.
The first freezing temperalure was on
Movember 14, 1980, and the last on
February 3, 1981. Light-to-moderate
freezes occurred on a few mornings
with temperalures reaching =27 to —3°C
127% 1o 29°1). Additional entries were
lost or sufferad severe stand reductions

during the winter of 1981-82, when
freezing temperatures of -4°C [25°F) oc-
curred. During this period the first
freezing lemperature occurred on [anu-
ary 3, 1982, and the last on April 7, 1082,

Muost of the grasses in Lthe observalion
trial survived the first winler season;
only a few legumes survived, OF the 34
buffelgrass [Cenchrus ciliaris L. and .
setigerus Vahl.) caltivars, four did not
survive the first winler season. The re-
maining 30 regrew [rom the above-
ground stems and plant crowns, All
rhodesgrass, bermudagrass, limpo-
grassas [Hemarthria spp.). kikuyugrass.,
and digilgrass (Digitarin decumbens
Stant, and D. pentzil Stent.) entries ro-
prew alter the winler season, The
rhodesgrass, kikuvugrass, and bermuo-
dagrass vigorously resumed spring
growth, while the digitgrasses were
somewhat slower.

During the winter season stands of

three entries of guineagrass (Panicum
maximum L.} were severely reduced:
isalated plants of green panic survived,
Elephantgrass [Pennisetum purpureum
Schumach.) and the pearl millet inter-
spacific hybrids (Pennisetum ameri-
conum X elephantgrass) regrew from
old growlh following the winter season.
bul in mid-March this growth was not
vigorous. The bwo setaria entries regrew
from belowground after the first winter,

Following the winter of 1981-82, sev-
eral buffelgrasses, rhodesgrass, and
guineagrasses regrew bul with reduced
stands. The stands of pearl millet hy-
brids were drastically reduced. Klein-
grass [Panicum coloratum L.} elephant-
grass, bermudagrasses, limpograsses,
and digilgrasses, however, grew vigor-
ously, Seven buffelgrass accessions had
nearly complele stand survival and rela-
tively rapid spring growth [Pl numbers
4092271, 409227, 409264, 409266, 409381,
4049443, 405444].

Six legume entries survived the first
winter season. Florida carpon desmo-
divm [Desmodiom helerocarpon (L) DC)
and greenleaf desmodium [Desmaodinom
intorturm (Mill.) Urb.] survived, bul the
spring regrowth in mid-March was not
vigorous. Silver leaf desmodium (Des-
modivm uncinatum (Jacg.) DC) wigor-
ously regrew from belowground. The
leucaena (Leucaena leucocephala [Lam. )
e Wit) entries survived winler and
were resprouling from the previous
vear's stems. Nol surviving the winler
season were entries of gylcine (Glyeine
wightii (R, Grah. ex Wight and Arn|
Verde.), lablab beans (Lablab purpureus
(L.) Sweel], mung beans [Vigna radiata
(L.) Wilczek). pigeon peas (Canjonus ca-
jan [L.] Millsp.), puero (Pueraria phaseo-
loides Benth. ), siratro (Macropilium atro-
purpureum [C) Urh,), Leichhardt doli-
chos (Macrotvloma uniflorum Verde. ],

and  Archer axillaris [(Macroply-
fema axillare Verde,), During the sum-
mer months after establishment, the en-
Iries of stylo [Stylosonthes puionensis
[Aubl) Sw.) and galactia (Galactio spp.)
died. Survival of mung and lablab beans
is nol expected, because they are gener-
allv annuals, After the winter of 1981-
42, the only remaining warm-season le-
aumes were silver-leat desmodium and
leucaena,

Of the legume species planted, leu-
caena and siratro were prolific seed pro-
ducers. Leucasna seedlings were found
the next spring, but siratro seedlings
were nof encountered,

Girass species producing viable seed
included the buffelgrasses. Makueni
guineagrass, kleingrass, Kazangula se-
taria, rhodesgrass, and lwo bermuda-
grasses. Bufflegrass and Makuoeni guin-
eagrass seedlings became estahlished as
weads in the ohservation trial,

Yield trial results

I 1980 the tallest species [elephant-
grass, sudangrass and guineagrass| were
among the top-vielding entries (table 1),
Because of their height and the small
size of the plals, edge effect may have
contributed 1o the yields of these entries
in spite of the removal of 12 10 18 inches
ol the plot edges before harvesting,

Productivity of limpograss [Hemarth-
riar allissimo (Poir) Staf and Hubbard)
wits low the firsl vear, because most of
the hiomass (stolons] was near Lhe
ground and nol harvasted the first date.
[n 18980 the cool-sfason grasses, tall fes-
cue [Festuca arundinacea Schreeh,), pe-
rennial rvegrass [Lofiom perene L), and
orchardprass (Dacivlis glomerata 1),
ware less produclive than most warm-
szason grasses, Siralro, a lropical le-
gume, and the clovers prodoced signifi-
cantly less biomass than most of the
grasses in the study. These legumes
started slowly and were not harvested
an July 22, 1980,

In 1981 the Bigalla limpograss and
Titton-44 bermudagrass were second
and third, respectively, in productivity
behind elephantgrass. Their vields were
substantially increased from 1980
vields, Parennial ryegrass and the other
cool-season grasses and legumes are
usually spring and early summer grow-
ers. and their production was higher at
the first or second harvest than al the
third harvest in 1981, Makueni guinea-
grass and Shrira buffelgrass suffered
stand reduction during winter. The an-
nual sudangrass was nol replanted in
1981, The two siralro entries did nol
survive the 1980-81 winter and were nol
reeplantad.

The forage harvested in July 22, 1980,
was analyzed for crude protein and
modified crude fiber, Perennial ryegrass
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had the highest crude protein level al
18.5 pereent and lowest modified crude
fibar al 25.5 percent {lable 2). Coasl-
cross-1 bermudagrass was next highest
in crude protein at 17.3 percent. The
lowest crude protein levels were G4
percent in elephantgrass and 9.8 parcant
in Piper sudangrass. The highest modi-
fied crude fibers were 36,3 percent for
ME-37 bormudagrass and 33.5 percent
for elephantgrass,

Cutting, nitrogen effective

Cutting interval and nitrogen fertil-
ization are important faclors affecting
productivity and qualily of wiarm-sea-
son grasses. Ino this study the culling
interval was approximately eight
weeks, and the nitrogen applied tolaled
100 pounds per acre during the growing
cpason. We were interested in species
responses under low fertilization rates
because of the high cost of nitrogen,
Similar vields have heen measured in
Georgia under an eight-week cutling
schedule bul high nitrogen fertilization
rales,

Sudangrass and bermudagrass have
been grown in Calilornia for many
years, Sudangrass yields in California
are seldom as high as that measured in
this study, However, under close row
spacings [14 inches), similar yields of 12
I 15 tons per acre have been measured
in the Imperial Valley, The row spacing
in our study was 12 inches, Under high
fertilization rates. hermudagrass can be
extremely productive in California, In a
study at the Imperial Valley Field Sta-
tion, near E] Centro, dry malter produc-
tivities of more than 11.5 tons per aore
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for fectilization rates above GO0 pounds
per acre of nitrogen were measured.
This is higher than the bermudagrass
productivity measured in this study.

Of the three bermudagrasses in the
yield trial, NK-37 has been used exten-
sively in California, NK-37 was equal 1o
Coastcross-1 and Tifton-44 in yields, bt
its quality was lowest as measured by
muodified crude fiber and crude protein,
Improved bermudagrasses, such as
Coasteross-1 and Tifton-44, are not used
widely in California but they offer the
potential of higher yields, improved
quality, and sufficient tolerance to low
temperatures, If Tifton-44 and Coast-
cross-1 survive winters in new tests,
they may be preferred to NK-37. These
two varieties, however, do nol produce
viable seed and must be started by
planting stolons. Bigalta limpograss pro-
ductivity was similar to that of the ber-
mudagrasses and could be an allerna-
tive to bermudagrass,

Most af this trial’s forages were less
productive than sudangrass. Sudangrass
quality, however, was lower than that of
muost other entries. Sudangrass, an an-
nual, has the disadvantage of requiring
annual establishment. However, no pe-
rennial entry can replace the value of
sudangrass as an annual rotation or fill-
in crop.

Dallisgrass is present in many Central
Valley irrigaled pastures, because il was
plantad or becuase the seed contaminal-
ed the pasture via the irrigation water.
Although dallisgrass is lower in quality,
it is equal to or higher in productivily
than maost popular cool-season pasture
species. Some cattle ranchers prefer dal-

lisgrass because of its summer produc-
tivity in the Central Valley,

Kikuyugrass, buffelgrass, and limpo-
prass 588 may not be as productive as
other warm-season grasses, and the ac-
cessions lested should not be consid-
ared as potential irrigated pasture for-
ages. Elephantgrass was the most
productive throughout the trial, but of
all the entries il was also lowesl in
quality, Elephantgrass of higher guality
could be harvested by increasing the
cutting frequency or planting cultivars
with larger leaf-to-stem ratios.

For any warm-season forage to gain
acceplance, it must be winter hardy,
more productive, or of higher guality
than currently used irrigated pasture
forages. In the vield trial, only Makueni
guineagrass. Shrira buffelgrass. and sir-
atro appeared to lack sufficient winter
hardiness to survive during this experi-
menl, Productivity of other entries may
have been reduced because of cold tem-
peratures or the length of the cool sea-
SOTL.

The outlook

Perennial warm-season forages offer
the advantage of high vields but the
disadvantages of lower cold lolerance
and lower forage quality, Eventual utili-
zation of high-vielding tropical forages
will depend upon selection of plant ma-
terials with high quality and good low-
temperature tolerance. Current cool-
season irrigaled pastures reach peak
productivity at approximately the same
time as [oothill range, producing an
pyerabundance of spring forage in most
years, The warm-season forages may
provide more balance to valley and foot-
hill forage systems by shifting the peak
productivity of irrigated pasture to sum-
mer months,
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