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“Leaves of Grass” was the title of a
book written by the famous American
poet, Walt Whitman, which is not
concerned with pasture grasses but is a
good title for an article on how grass
leaves grow. After all, cattle producers are
actually “grass farmers” who market the
product  through their livestock.
Understanding a bit about the functioning
of leaves may be useful in managing a
pasture to maintain productivity, nutritive
quality, and stand persistence.

Harvesting solar energy

There is much discussion these days
about non-renewable sources of energy
from petroleum, natural gas, and coal
versus renewable sources such as wind,
water, and sun. Obviously, all these
sources of energy are of solar origin.
Solar panels with photoelectric cells are
increasingly being used to collect solar
energy and operate small calculators,
electric fences, and even for illumination
via storage batteries. However, this is
puny compared to the massive biological
solar collectors livestock producers have
in their pastures! In reality, each leaf in a
pasture or hayfield is a potential
biological solar collector, operating day
after day with minimal maintenance.

Operation of leaf solar collectors

Cells in the spongy tissue of leaves are
the site of photosynthesis, a chemical
process by which water and carbon dioxide
(CO2) react to form sugars. This process
takes place in the presence of chlorophyll,
the green pigment in plant leaves, and
requires light energy to drive the reaction.
In addition to light, photosynthesis requires
large amounts of water and when this is not
available the rate of photosynthesis
declines. The sugar produced in this
process is then translocated from the leaf
chloroplasts to cells throughout the plant
and provides both energy and carbon for all
other reactions within the plant. Most of
this energy is utilized for plant growth but
a considerable amount is lost in respiration,
similar to what happens in humans and
animals.

There are two basic types of leaf solar
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collectors  which  have different
photosynthetic pathways. Cool season
grasses such as tall fescue, orchardgrass,
annual ryegrass, rye, and wheat have one
process with an optimum temperature for
photosynthesis of about 60 to 80 F.
Legumes such as clovers and alfalfa are
similar in this respect. At higher
temperatures, photosynthesis and growth
of these grasses and legumes decline even
when soil moisture is adequate. Warm
season grasses such as bermudagrass,
bahiagrass, pearl millet, and
sorghumsudangrass have a more efficient
photosynthetic pathway with optimum
temperatures for photosynthesis of 80 to
over 90 F. However, warm season grasses
have a much narrower temperature range
for photosynthesis than cool season
grasses or legumes. For instance, cool
season grasses can maintain some

photosynthesis and produce sugars at
temperatures near freezing while warm
season grasses have little photosynthesis
below 50 F. Warm season grasses can

utilize approximately twice as much solar
energy as cool season grasses and are
more efficient in production of energy.
They also are more efficient in utilization
of water and nitrogen in the
photosynthetic process for dry matter
production.

Obviously, the amount of incoming
solar radiation will affect productivity of
leaf solar collectors. In summer, with
maximum solar radiation and cloudless
skies, light energy is adequate for
optimum photosynthesis of individual
grass leaves. However, cloudy skies can
reduce the amount of available light
energy desirable for warm season grasses
but it will be more than adequate for cool
season grasses. In autumn, solar radiation
declines greatly and may be inadequate
for optimum photosynthesis even when
temperatures are favorable.
Compounding the problem in winter is-
the short daylength and cloudiness which
can result in very low light levels,
resulting in poor pasture growth.




Longevity of leaves and
photosynthesis

As leaves emerge and grow, they
increase in ability to capture sunlight,
peaking at about 15 to 20 days and then
decline slowly until after six weeks or
more photosynthesis is minimal. Leaf
aging is affected by temperature, with
senility occurring more rapidly at higher
temperatures. Generally, old leaves in a
pasture are contributing little as solar
collectors. In addition, these
nonproductive leaves continue to respire
and utilize sugars. Thus, it is desirable to
maintain a high percentage of young
leaves in a pasture and avoid
accumulation of old non-functioning
solar leaf collectors.

Functioning of leaf solar
collectors in a pasture

The potential of an active grass leaf to
utilize light energy depends on an
adequate supply of water and soil
nutrients such as nitrogen, phosphorus,
and potassium. In addition, the
performance of an individual leaf is
greatly affected by shading of other
leaves in a pasture or hayfield. Leaf angle
affects light penetration into the grass
sward or mass of leaves. Grasses and
legumes that have horizontal leaves will
shade other leaves more than if they are at
an acute angle which allows sunlight to
penetrate deeper into the sward. Clover
leaves tend to be displayed in a horizontal
position and only a few leaf layers result
in complete shade for Jower leaves
Forage plants with leaves set at a more
acute angle on a taller stem such as pearl
millet, bermudagrass, and alfalfa allow
light to penetrate deeper into the canopy
and result in greater productivity. Another
factor is the total leaf area per unit of
land. When too many leaf layers have
accurnulated, then leaves lower in the
canopy will receive little or no sunlight
and be nonfunctional.

When large amounts of leaves remain
in a pasture the efficiency of leaf solar
collectors will decline in efficiency. In
addition, shading reduces development of
new leaf tillers from buds at the base of
the grass plants. Other effects of this
accumulation are a decline in forage
nutritive quality and losses in dry matter
as leaves die and decompose. Skillful
grass farmers can reduce these problems
by pasture management that centers on
maintaining productive leaf solar
collectors in good condition for as much
of the grazing season as possible.
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Charolais Breeders

Contact any of the breeders listed to add the
Charolais advantage to your program.

Performance Evaluated Charolais Cattle
Registered Cattle Since 1975

Rt. #3 Box 102
Donaisonville, GA 31745

Joe & Linda Garcia
(912) 524-2680

Tony Walden

Registered Charolais

334-496-3341
334-527-8704

P.O. Box 24 « Brantley, AL 36009
Breeding 500 Registered Charolais Annually.

SALE: NOVEMBE

R 14, 1998

“Quality is our Key”

CAREY FARMS

Cattle for sale at all times
Bulls ¢ Heifers « Cows * Embryos

Tap CAREY ScoTT & PatTi CaREY
706/342-0560 2920 Apalachee Rd
Madison, Ga 30650

706/342-9812

For Top Performance
% GLORY LAND
CHAROLAIS

FRANKIE SHANNON
P.O. BOX 311
JEFFERSONVILLE, GA 31044
PHONE 912/945-3997
18 mi. S.E. of Macon on I-16, Exit 7

Directions: 1-75 To Exit 11,
Right Onto Roundtree Br. Rd.,
4 Mi. To Farm Sign On Right

LITTLE RIVER CHAROLAIS

Marshall & Mary Beth Bennett
Route 2 Box 420
Adel, Georgia 31620
Phone: (H) 912-549-6038
(0) 912-896-4517

Easy Calving, Smooth Polled
Charolais With An Emphasis
On Milking Ability

Buck & Jean Bennett
Route 2 Box 422

Adel, Georgia 31620
Phone: (912) 549-8654

FRED B. COLLINS & SON

Polled Charolais Cattle
Performance Tested Herd Bulls

RCC TRANSFORMER
CCF POLL TRANSI

H 844 Poiled
TION 136

CCF POLL DIMITRUS 514

CCF POLL SILVER

RING 601

CCF POLL APOSTLE 66

Fred Collins
912/762-4653

Ted Collins
912/762-4259

Whigham, GA 31797

AUTUMN ACRES

Home of Performance Tested
Polled Charolais

Bob & Arlene Duncan

Registered, Polled, Top Quality Cattle

Lightning Rod

Randy & Linda Griffith
770/583-3677

Charolais

6251 Smokey Rd.
Newnan, GA 30263

Rt 3 Box 508
THIS SPACE

Quincy, FL 32351
IS

904,/877-7154 (office)
RESERVED FOR YOU!

850/875-4788 (home)
CALL

GEORGIA CATTLEMAN
912/474-6560

High-Quality

Polled Charolals

Boone Road, Hoschton, Georgia 30548

Anmn & A.D. Hayes
(706) 654-3896

Glen Fordham, Mgr.

(706) 654-3024

Genetics For Pastures Performance ‘

SILVER GIRL FAR‘MSY

Registered Polled Charolais
770/684-2108

John, Barbara & Diana Beauford
222 Popham Rd. * Taylorsville, GA 30178

THIS SPACE

IS

RESERVED FOR YOU!

CALL

GEORGIA CATTLEMAN
912/474-6560
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