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Photosynthesis—Key to Our Faﬁﬁ n§uppiy

Infrared gas analyzer is employed to
indicate CO. uptake by green plants

in experiments with photosynthesis.

L rorns oF ke depend for ex-
istence on food in one form
or another. Practically all

{ood is produced directly or indirect-
ly by photosynthesis, a process in
which green plants use the sun's
energy to make sugar from the car-
bon dioxide in the air. Since all the
food, fuel, fiber and flesh of the world
are made of transformed sugar,
photosynthesis is the first step in the
entire food-making process, and most
of man's enltural practices used in
growing plants are aimed directly or
indirectly at inereasing the photo-
synthetic yield.

Because of its importance in all
forms of agrieulture, horticulture and
forestry, an easy and rapid method
of measuring photosynthesis would
be an invaluable tool. It would pro-
vide a means of evaluating directly
the many factors affecting yield or
dry weight increment, such as en-
vironment, insects, discases, control
measures and endtural practices.
tHowever, photosynthesis technigques
have had ondy limited practical value
in the past hecause they were cnm-
hersome. tedious and inaccurate.

A promising  technique has pow
heen developed which appears to be
fast cnough, accurate cuough and
simple enongh to serve as a very
practical diagnostic tool. The tech-
nigue, ' * developed by Dr. fohn P
Decker of the Brooklyn Botanic
Cardens, is hased on the change in
CO. content of the air in a closed
system surrounding the plaut shaot
or leaf under investigation. The leal
or braneh, still attached to the plant,
is sealed in a chamber with modeling
clay. This chamber is connected in
closed series with a small ar pump
and a Liston-Becker Model 15 infra-
red  gas analyzer for continuousiy
monitoring the CO. content of the
air. The fall of CO. content s taken
as o measure of the CO. uptake by
the plant. The laboratery setup for
making this determination is shown
in the photograph, with Dr. Decker
wittehing the progess of the experi-

Dr. Decker conducting an
experiment in  photasyn-
thesis in his laborotory at
Brooklyn Botonic Gardens.
A leof ottached to ihe
living plant has been seal-
od in a closed system, and
the (-8 Anclyzer (lower
center) indicotes CO. per-
centage in the system,

(Photo by Walter Daran)

ment. An LB Analvzer is in the tore
;{I'UIIIHL

Sensitivity of this svstenm s se great
that Dr. Decker able to
demonstrate the slight amount ol
photosyuthesis resulting when a sin
gle leat is lighted by a flash of gt
lasting only one second. This s
capuivalent o the production of loss
than one billionth of a ponud al
sugar. Siunilarly, he
strated  the interruption of photo
synthesis resulting from wone second
darkening o the lead
€O, concentration of as Hitthe s
parts per million can e aecurately
mensured. and this still does not take
full advantage of the capabilitios of
the Model 15 analvzer.

Working with his wraduate sti
dent, John Chok. Dr. Docker deter
mined that photosynthesis e sape
fruit Teal halted abrpths 4060 s
ands wlter the twig was cut trone the

has heen

has demon

Chaunges in
)

tree. This :-\]w]ninml why twies cut at
the Minute Aaid plot in Floridic
|m(>km| i wet noss and shipped ab
cxpress were inaetive when i
packed and tested in Syracnse. N A

21 hours later. M. Clark found that

a v spruce braneh photosynthe-

sized <'\.1('|\_\ the same before and
after being ent from o tree”

D Decker has found that imme
ity alter avapidhy photasvithe
leal
farge onthuest ol COL Tromit? Fhis,

Sizing is durkened there s a
tovether with evidenee obtained by
veometrical anadysis of other data,
Wlowed iime to prove t_h_(_' existence
‘,',i,,l'.}‘.‘.‘L‘,’U:I“;ng'_“- Ulil)lll:\!\\ 1«.“()\\'11
a8 Rabivowich's Nightmare.” a hith
crto purcly iy pothetical phenome
nonn Proof of the existence of photo
yespiradion necessitates  revision of
the accepted estimates of the quan
tunn elficiency of i\lu!lnn\nl!!t‘il‘-.
Fhas the 1B was analvzer withits
\Hj_:h stability
contribute mdireeth to the world's

sensitivity s iy

food supplyvsand perdiaps help in the
altimeate e seale use of photosyn
theln i

wocesses i laboratories aned
|

Lctories
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