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INTRIDUCT ION.

The object of the experiments covered by this
paper wés to determine the relation, if any, existing
between the amount of transpiration, respiration and
photosynthesis in corn plants grown under tiree degrees
of soil moisture. The amount of transpiration was ob-
tained by continuous weighings of potometers and a re-
cord was maintained of the water that was used by the
plants. The amount of respiration was determined by
measuring the amount of COp evolved from the plants dur-
ing a givea perioa. The amount of photosynthesis was
determined by measuring tne weights of a given unit of
area of the tiree series at different iatervals during
tne day.

The plants were grown in the green-houses of the
University; of l'ebraska during the fall and winter of
1914-1915 under normal green-house conditions. The par=
ticular room in which the problem was run was located
in tne soutia-west corner of tne group anda received tne
Jdaximum amount qf sunlight, The temperature of the nouse
ordinarily never went below EJOF, or above &J°F. The
humidity, while it varied somewnat, was constant at all
times for tiae various series and 1o record of 1t was
maintained. The location of tae plants on the beiiches

was changea frequentlys§9 tiiat each potometer would not
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be subjected to factors differing from the others.

The writer is deeply indebted to Dr. R. J. Pool
for valuable suggestions and assistance in the work and
also to the late Dr, C. E. 3Bessey and also to Dr. E. A.
Bessey for suggestions.
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HISTORICAL,

Transpiration:

1t has been stated, and with good reason, that
plant physiology was ‘born' with the advent of iHales'
"Vegetable Staticks", but, even before this, we find a
Frenchman by the nawme of Mariotte (1) carrying on phy-
s iological researcn in regard to plants.

in the year 1679 he ran experiments in an effort
to arrive at some conclusions as regard the guantity of
water "exhaled" from the plant. He placed a branci on
wnich there were many leaves in a closed receptacle and
collected two spoonsful of candensed vapor in two hours.
dhile ne dia not, apparently, determine the exact amount
of this transpiration vapor, at the same tine 1t indicates
the beginning of a line of inquiry waicn was to follow.

Woodward {(2) in 1699 attempied to arrive at more

éxXact amounts of transpiration by means of welgiing a

(1) Lssays de physique. I ess. de la veget. des pl.1G79.
(2) Phil. Trans., 1689, Vol. XXI Nr. 253, p. 13€.



Plant from time to tine, but little mention is made of
his work and it is difficJlt to arrive at any definite
concksions regarding his results.

“tephen Hales (1), an Englishman, did the first
really scientific work upon the subject and his data is
readily accessible. His method of arriving at the amount
of water loss was by Weighing tne plant at morning and
night. He used a plant of sunflower about three feet
tall, in a garden pot rendered evaporation-proof. He
made weignings morning and night for fifteen days. He
found that from an area of 5615 sq. in. that the plant
transpired 1 1lb. 10 oz, for the day and 5 0z. for the
nigant. He also‘worked in a similar manner upon the cab-
bage. He [ound the area to be 2736 $qQ. in. and tne tran-
Spiration for a twelve hour day was 1 1lb. 9 oz.

Following these investigators was a line of others,
not endeavoring, necessarily, to prove the fact of tran-
Spiration but rather the effect of various influences upon
that phenomenon. The rollowing brief list gives some idea
as to wio did tae most important of some ol tie researches:

Guettard (1748): Daubeny {1536); .ieyen (1638);
Miquel (1539); ioll (1847); Garreau (1649); Sacas (1660);
Unger (1861); Nigeli (1861); fartig (1&63); Xnop (1&64);
#leischmann (1667); Vesque (1868); wmcalbsing (1869);

Baronetzky  (1872); Barthelemy (1&73); wuder (1875);

(1) Vegetable ~taticks, 1727 p. 6.
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Haberlandt (1675); Bonnier and iiangin (1884); Kohl (1886);
Eberdt (1888); Aubert (1892); Noll (1893); <~tahl (1894);
and ‘tenstrdm (1895).

Burgerstein (1904) published his "Die Transpira-
tion der Pflanzen"” which gives a comprehensive survey of
the whole#questioﬁ of transpiration and includes an ex-
tensive and complete bibliography of all the work done
up to 19¢4. Since 19(4 extensive work nas been done, es-
pecially bf Livingston and Briggs and Snaantz. Many others
have also contributed to the general knowledge of the
question, includiag <lapp, who ran quantitative studies
on thirty or more plants under normal and standard con-

ditions in the laboratory of Prof. Ganong at Zwith College.
--000--

Wwater Requirement:

rollowing is a list of people who have worked upon
tne question of thne water reguireaent of various crops,
wnen the work was done and also the crop witn whicih they
worked:

Il'enkov, 1865, Buckwheat; rfittbogen, 1873, Uats:
Hellriegel, 1883, Barle ; .aercker, 1896, \inite Huséard;
Schroeder, 189¢, Barley; Von weelhorst, 1899, tats; «ilms,
1899, Potatoes; Daszewski, 1900, Potatoes; Fortier, 1$C3,
Oats; Von Seelnorst and olinger, 19¢7, Spring «heat; .hlmer,
1908, Jneat; wimner, 1908, Carrots and Grascses and rreul,

1908, «neat.



“ome of the results that have been obtained by

investigators who have worked upon the corn plant are as

follows:
didtsoe in 1908 obtained the following data;
Satur-| Vater Hegquirement |Ratio Of water req. low to aih
gtion.| 1902|1903 [1904] 1905] 1922]1903]1904[1905]| average
10% 490 [ 280 (424 | 697
1.3111.09[1.54(2.28 1.53
2% 406 | 256 |[276 | 306
Leather in 191¢ at Yusa, india obtained the following data:
iear No. Pots Saturation Water Regairement
10/s 414
1907 9 15% 404
20% 436

Kiesselbach, 1910, at Lincoln, leb., obtained the {ollow-

ing figures:

_ Wgter req., based on dry wt,)

Satur'n|avg.Dry Jt.no roots | witi roots without roots |
98/ 61.1 242 270
8% 93.1 239 272
60, |120.6 227 256
4C)6 92.9 233 279
20% 80.2 201 239

iiesselbach and ifoatgoaery in 1911 continued ‘iesselbach's

eéxperiments with the following results:



Saturat ion Dry Weight Wwater Reyuirement
T 100% 73 290

8% 484 263

69,0 442 239

450 297 230

35,0 112 261

Briggs and Cfaantz, 1913, workec out the water require-

ment at skron, Colo. of many crops.

They worked on thrce

varieties of corn with the following results:

Variety vater ilegq. Average
lowa Silvermine 420
Nortawestern Dent 368 369
Esperanza 319

Thney did not use varying degrees of co0il moisture,
but, rather to cbtain a comparison between different var-
ieties and petween various crous with tiie idea 0. deter-

mining certain drought resistant varieties.
--00006~--

Respira tion:

Iine discovery ol oxygen by FPriestly in 1774 would
appear to be tne earliest date at widcin investlgza tions
Woulu be carried om regaraing respiration, but ialpigini
(1) in 17¢7, seven years beiore Oxysen was daiscovered,

proveu tne aecessity of air Jor geralnazulng seedas. w-nortly

(1) upera (mnia 1767 1 p. 1(8.
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after this, ~checle (1), in 1777, showed that during this
process OXysen was CONSUAE G &ad Ce- producéu, as in eanimal
respiration. Ingenhousz (2), 1786, showed that all living
tissues exh;le'COg in darkness and that non-chlorophyllous
parts ,Go the same even when illuminated. Huber (3), 1601,
uescribed the giviag off of CO0p by germinating grains.

De Lausaure's‘worn () 1a 1804, is some of tne moest imgort-
éntna.u.w «l tils pe;‘;ud. e slhved tiet grovth was de-
pendent upon respiration; that respirstion was more actiye
in growin, parts than elsewhere, and also that both water
and coz are produced during respiration., Meyen (5) was
probably the first to show that the recpiration and assi-
milation of COp are two distinct and independent processes.
Dutrochet (1837), Garreau (1€50) and Mohl (18£1)} heid
correct views with regard to the relationshipy between
respiraiion and photosynthetic assimilation. Sachs, (1&35)
pointed out tnat only the processes concerned in the
prouuct of CO2 can be correctly trmed resplration or
breatq¢a5. Tae continuea exnalatioa of Cdo in the absence
o1 oxyéen’was first observed by Rollo in 179& (6).

Pasteur (7) was the first to siv. taat yeast aund certain
bacteria .can respire in the assence of oxy.eia. Thne iact
(1) Cheam. abh. von & . Zuft, lbers v. Bergmann, 1777.

(2) Versuche mit Pflanzen 175G.

Memoire sur l'influence de l'air sar la zeru.Ge.eve,lED]
Re cnercnes @aimiques sur la Vegetation, 180 4.
Pflanzenphysiologie t. II p. 162, 1838.

Ann, 4, Caim, 1758 T XXV, p. 724.
Jahresb. d. chem. 1563, p. 42.
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