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INTRODUCTION

In experimontal conducted at the Oklahcma Agricultural
and Mechanical College in which geraniums and other plants
were wetered with saline waters, it was found that the
saline waters hed detrimental effects cn the plants.

In order tc collect some data that might help to
solve the preoblem of the toxic effect of these saline
waters on the plants, it was decided tc study the effect
of various saline waters on the transpiration rates of
geraniums. Experiments were organized and conducted to
determine the rate of water lest by transpiration from
geranium plants watered with different salt solutions and
with rainwater., So that the effect of the various salts
could be determined, the salt soclutions were applied in-
dividually rather than in combinations. The experiments
were organized in such a manner that the effects produced
by concentrations of 3000 parts per million and 6000 parts
per million of the salt solutions cculd be compared.

1. Unpublished data Ckla. A. & M. College.



REVIEYW OF LITERATURE

Variations in the te of T ration Duri the Day and
on cucceeding Gays

Transpiration rates vary greatly from day to day and
during various }arts of the same day. Kiesselbach (15), in
his studies of transpiration of the corn plant, found that
the water requirement, occasionally, varied as much as
300-400 per cent on successive days. The maximum rate of
trenspiration occcurred between 1:00 and 3:00 P.M., Brigga
and Shantz (6) conducted transpiration experiments with
variocous plants, in the region of Akron, Coloradc. They
found the maximum rate of transpiration for the plants
studied, occurred between 12:00 M and 4:00 P.M. Transpira-
tion was very low during the night being only, 3-5 per cent
of that during the day. Darrow and Sherwced (9) fcund
similsr fluctuations when they studied the transpiration
rates on the strawberry. In one of their experiments,
conducted for ¢ 1/2 days, which contained 11 series of
four plants each, the water lost by transpiraetion was as
follows: 37 paf cent fram 9:00 A.M. to 1:00 P.M,., 35 per
cent frem 1:00 to 5:00 P.M,., and 28 per cent from 5:00 P.M.
to 9:00 A.M. These results demonstrate that the trans-
piration rate fluctuates greatly throughcut the day and con

succeeding days.



Factors That Affect Transpiration
Many factors affect the rate and mag€nitude of

transpiration. Some of the factors that affect the rate

of transpiration are: fluctuations in air temperatures,
fluctuaticns in the relative humidity of the atmosphere,
windy or calm air conditicns, kind, age and structure of
plants, moisture content of the scil, and light intensity.
Air temperature and relative humidity greatly influence the
rate of transpiration.

Kiesselbach (14) conducted transpiration experiments
with corn plants at the University of Nebraska. His
résults indicated that the relative humidity cof the air
was the chief contrelling factor of transpiration.
Whitfield (24) reported on certain projects conducted by
the Carnegie Institution of Washington in the Fikes FPeak
Region. In those projects, the transpiration of scme
native and cultivated plaents (corn, wheat and sunflowers)
was measured. The transpiration curve showed a c¢loser cor-
relation to the curves of relative humidity and air
temperature than tc any of the other factors measured, such
as, evaporation and saturation deficit.

Transpiration varies with the species, age and leaf
area of plants. Darrow and Sherwocd (9) in their transpira-
tion studies with the strawberry, found marked variations

between the transpiration rates of variocus varieties of

strawberries. In the same variety, plants with ycung leaves



transpired slightly faster than plants with old leaves
and plants with larger leaf sreas transpired at lower
rates per unit than those plants with smaller leaf areas.
The data presented by Brierley (7) indicates that the
transpiration rates per square inch of leaf surfsce are
abocut the same for leaves cf 0ld and nsw canes of the
Latham Raspberry until lste in the sseason when the trans-
piration rates of the leaves of new canes are slightly
greater per square inch of leaf arca. These results show
thet transpirstion is affected differently by different
plant species and by plants of different ages and leaf
areas.

Transpiretion is affected by the stomatal behavicr.
Loftrield (16) grouped plents intc three classes according
to stomatal behavior. (e) Flante such es cereals, in
which night opening did not occur and the duration of day
cpening was regulated by fectors such as, tempersture and
weter content of the leaf. (b) Thin-lesved mescphytes
which nermally had clesed stomata at night and copen stom-
"~ ata during the day (could close part of day and cpen part
of the night). (¢) Plants like potatoes which, normally
had stomatas open day and night but closed during the day
if the meisture content of the leaves became tco low.
Transpiration is regulated by environzental factors when
the stomata are wide open or nearly so. As the stomata
close, their effect in regulating transpiration increases
until when nearly clcsed their effect is greater than the



effect of environmental factors.

The effect cof sprays on transpiration varies with
the type of spray applied. Duggar Qnd Cocley (10) found
that & film of Bordeaux Mixture increased transpiration
while dusts and other films did not affect the rate of
trenspiration to the same extent. In a later experiment,
they (11) confirmed their earlier conclusion that a film
of Bordeaux Mixture facilitated water loss by transpiration.
This ccnclusion was later confirmed by Martin (18) and, also,
by Wilson and Runnels (25).

Cil sprays appear to reduce transpiration. Kelley's
{13) data showed that oil sprays reduced transpiration as
much as 50 per cent in many cases and as much as 75 per
cent in scme instances. When the oll was sprayed upon
the upper surface of the leaves there was, apparently, no
reduction in transpiration. When the oil was sprayed upon
the lower surface or upocn both the upper and lower surfaces
of the leaves, transpiration was markedly retarded.

Under certain conditions, rcot temperatures affect
the rate of transpiration from the leaves of plants.
Bialeglowski (1) conducted an experiment with lemon cutt-
ings grown in nutrient solutions under such conditions
that the tops were subjected to a temperature of 25°C, a
relative humidity of 60 to 65 per cent, a light intensity
of about 300 foot candles and an average air velocity of
130 feet per minute. The rcots were subjected to constant

temperatures which ranged from 0°-40°C, by 5° intervals.



Transpiraetion was not affected during the night by changes
in root temperatures within the range 0°-40°C. During the
day, transpiration was markedly reduced by root temperatures
below 25CC and above 35°C but was not significantly af-
fected by root temperatures between theose twe limits.
Prcbably, the extreme root temperatures interfered with
water absorpticn during the day thus causing a retardation
of transpiration.

The meisture content of different solls and of the
same s80il at different times varies greatly. The msximum
aveilable water is that amount between the wilting co-
efficient and the field capacity. In Megness' (18)
opinion the most satisfaclory orchard scil should have a
wide range between the wilting ccefficient and the field
capacity. The wilting coefficient varies greatly with
different scils but very slightly with different species
of plants. Briggs and Shantz's (5) work on wilting co-
efficients of variocus plants indicated that the wilting
coefficient varied so slightly with different species of
plants as to be insignificant. 3Briggs and lMclene (3)
determined the moisture equivalent of 100 types of soils.
It varied from 3.6 per cent for coaser scils to 46.5 per
cent in heavy clay subsoll. The wilting coefficient of a
scil mey be so high that the available water in the soll

is not sufficient tc prevent retardaticn of transpiration.



Effect of Salts on Transpirstion

The effects of chemicals on transpiration of plants
are very complicated. The effects vary with such factors
as: different combinations of caticns and anions, differ-
ent concentrations of the sults‘applieq and different
tvpes of media in which the plants are grown. Bouyoucos
(2) did some extensive wcrk on the transpiration of wheat
seedlings as affected by different chemical compounds and
by different densities of nutrient sclutions. To determine
the effects of different chemicals on transpiration, he
ccnducted experiments in both water and sand cultures.
Glass vottles were used as containers for the water
cultures and paraffined wire baskets were used as con-
teiners for the sand cultures. At intervals of three to
four days, during the experiments, the bottles and baskets
were weighed. The loss of weight was attributed to trans-
piraticn and this loss was replenished by adding sclutions
tc the bottles and distilled water to the baskets. He
used 0,02N sclutions of the following salts: Nalilz, XKNCk,
NagHPO,, K HPO,, MgS04, (NH,) 804, Mgllg, (NH4)2003,
CaClp, Ca(NOz)z end Kpliyx, applied individually.

The effect of the salts on transpiration of plants
grown in water cultures differed from the effects of the
salts on transpiration of plants grown in send cultures.
In the water cultures the inhibiting effect on transpiration
was as follows: (NHg) gcog)ugsOQngclz)xgcos’)(m)soq
KHOg?Ca(KO:g)%NaNO:s CaCl%HagHPO-;)KaﬂPOP In the sand



cultures the inhibiting effect was in this order:
(N ) 550 () 2003}&3809 Ca(NOg) 9u5019m0:>c3013)
Kacog)xanos NaHPO?lchPO.;.

The effects of cations and anions were studied by
ccmparing effects of two salts with a common cation or
anion and assuming the difference to be due to the effect
cf the unlike cations or anions. The retarding effect on
transpiration rate was as follows: Ca)Na (combined with
NOg) , Ca)ﬂs. CJ)COS (in sand culture), COQCI (in solution
culture) and SO}?Cl. The effect of the ions varied in the
different cultures.

In expariﬁants with complete nutrient solutions of
different densities, the transpiration rate increased with
a decrease in density of the solution until a certain
point was reached and then the transpiration rate decreased
with further decreases in density of the sclution. The
density at which the reduction in transpiration cccurred
varied with the different cultures. It is evident that
different densities of the soclution had a significant
effect on the transpiration of the wheat seedlings.

Harter (12), likewise, found that the effects of salts
on transpiration varied with the different concenprationa
of salts in the scil. In three experiments, he used scils
containing 1.5 per cent of total soluble salts, calculated
on a dry weight basis in which to grow wheat plants. The

check plants were grown in nonsaline garden loam., When



the plents were about € inches tall, the leaves were
remcved and the cut surfsces sealed by dipping into
melted paraffin. They were weighed at various inter-
vals end the loss of welght taken as the amount of
water transpired. The per cent of original weight

lost by the leaves was:

Experiment number 1 2 3

Pericd of Exposure (hours) 2l 19 31/2

Leaves from plants grown in saline 13.6% 16% 5%
scoils

Leaves from plants grown in non- 24.8% 48% 214

saeline scils

In another experiment wheat was grown in sealed pots
of saline soils which had low concentraticns of total
soluble salts amounting to 0.09 and 0.12 per cent of the
dry weight of the soil. fha transpiration was determined
by the weighing method. In this experiment the plants
grown in saline scils transpired faster than the plants
grown in nonsaline scils.

In the first experiment, the leaves of the plants
grown in saline scils had a deposit of wax on them and
thickened cuticlesz, at the end of the experiment. These
conditions were not present in the second experiment.
When the salis were present in the scil in sufficient
quantities to cause modifications of the plant structure,
transpiration was reduced. When the salts were present
in the soil in guantities toc small to mcdify the plant

structure, transpiration was stimulated.
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Reed's (23) experiments with wheat plants produced
similer results. The plants were grown in paraffined
wire baskets. NaNOz, 12804 and CaH,(PO4)p were used
at concentrations of 100 parts per million of soil.

CaClz was used at a concentraticn of 1000 parts per
million cof scil. The contrel plants were grown in soil
to which nc chemicals had been added.

Using the transpiration of the control plants as a
basis for comparison and representing it by 100 per cent,
the values for the transpiration of the plants subjected
to the varicus treatments were: NaNCz 20.4 per cent,

KpS0, 94.8 per cent, CeHg(FO,)p 100.8 per cent and CaCOz
97.9 per cent.

Meyer (21) found that salts affected the rate of
transpiration of cotton plants. During the 4 days of the
experiments, the plants were in earthenware pots sealed in
Ganong aluminum shells. NaCl, CaClp, KC1, NaNOy, Ca(NO3)g2
and ENCyz were appllied to the scil in different pots. All
salts were applied at concentrations of: 0.025, 0.05, 0.1,
0.2 and 0.4 per cent cf the dry weight of the soil. The
calcium salts were applied at an additional ccncentration
of 0.8 per cent.

The results showed that all ccncentrations of all
salts, with the exception of the two lowest concentrations
of pctassium nitrate caused reduction in transpiration as

compared tc the transpiration of the control plents. The
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two lowest concentrations of potassium nitrate slightly
stimulated transpiration. The rate of transpiration
decreased &s tha acoumulation of the salte in the soil
incereased. The results were essentially the same whether
calculated on the basis of leaf area, fresh weight of the
tops or dry'weight-of the tops.

Prceedure in Conduct Tran ation Exverimen

Various investigators use different methods of studying
transpiration. The common methcds are: potometer, weighing,
cobalt chloride and Freeman (22). Each method has certain
advantages as well as certain disadvantages for particular
conditions. Miller (22) considers the weighing method to
be the most convenient ané satisfactery for securing
quantitative data. This method dces not take account of
the increase in weight of the plant due tc growth. Maximov
(20) maintains that the loss of water from a plent in unit
time is hundreds of times as great as the increase in dry
weight. Therefore, the error due to disregarding this
increase in weight would be insignificant.

Briggs and Shantz (4) recommend sealing pots with wax
as a method particularly adapted to the study of trans-
riration as the loss of water from the soil is practically
eliminated except that which is lost through the plants

by transpiration.
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This experiment deals with the effect of saline
waters upcen the rate of transpiration of ceraniums
(Pelargonium hortorum). Three series of plants:
numbered 1, £, snd 3, ﬁere used.

In geries 1, the fcollowing salts wsre usea: NaCl,
NalClgz,Xglly, 300,, Tallp, and Ca3Cg, 411 of thece
salbs, exceplh Cally, were used 2t cencentraticns of 3000
pares per millicn. Since CatCy formed a %auurateo gclu-
“ticn with 1758 parits ver milllion, 1t was ue e'q at that
concentraticn. Helnvater was used as a check.

The zersanium plants wers zrown in & iach zlazed pots.
The surfsce of thse geil was covered with s wax composged of
7 pvarts of paraffin and 1 part of beesvex. There wus a
tendency for ﬁhg wéx to bregk sway from the edges of some
of the pots. %hen this oceurred, an electric scldering

iren was used te melt the wax arocund the edge of the pots

t

-

gpi reseal tuﬁﬁ. Paper was wrapped arcand the plants before

f:?'
;

(

the wax was applied to prevent injury. It wes wrepped locse-~
1y encugh to rrovide roon for grewth expansicn ¢f the rlants
¢uring the course cof the experimsnt.

To provide for wetering the rlante, & £ 1/2 inch pet
wee submerged into the sell in sach & inch pot. fﬁe top

cf the & 1/2 inch pot was covered with a piece of cerd-

besrd whieh had been seeked in peraffin. A hole was

punched intc the center of this cardbosrd. A 6 inch test
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tube, the-bottbm.of.which'had been removed with a

resistance wire, wes placed into this and permitted
to extend upwerd through the wax. 4 small cork was
plzced into the upper end cof the tube. See Fig. 1.

4 piece of 5 millimeter glass tube 2 1/2 inches
long was pushed intc the soill and permitted to extend .
sbove the wax g0 that air could entsar the scil.

By adding piseces of broken pets on top of the wsx,
each pot was adjusted to a definite weight of 3325 grams.

1700 granms of seil composed of 1 part clay loam, 1
part fine sandy loam,‘amd 1 part of menure, were placed
into each pot.’ The moisture content of the scoil was 28.13
per cent on a dry weight basis.

There were eleven plants in sach group (A---e-- -G3).
Fach group was watered with rainwater or a different salt
soluticn. See Table 1 {page z5). The plants were weighed
every 48 hours and the loss of weight was taken as a
measure of transpviration duriﬂg that time. In.an effort to
eliminate differences due to varying light intensity, the
groups of plants were rotated each time they were watered
and welighed.

The solutiong were kept in 5 gallcn glass bottles
upon an elevated platform. When it wss time tc record
data con the plants, each one was placed upon a small scale
and the sclutions were delivered through siphons, burettes
and rubber tubing to each plant in turn, restoring it to

normal weight. The amount of solution.used by each plant






Flents ss grown for these experiments.

The test tubes were tc provide a means

of watering the plants.

15
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Fig. 2. A general view of the set-up for the experiment.
The bottles on the platform were for the solutions.
The bureites, tubes and seales were used to deter-
mine the proper amount of solutions to be added
to the plants. The atmometer was used to measure
the evaporating power of the air. The hydro-
thermo-grarh (above the scales) was usually
loccated upon the bench behind the scales but for
the purpose of taking this picture it was placed

cnto the support above the scales.
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In an effort to keep the varistion in leafl srea

ag small es possible during the time of the experiment

®

(28 daysi, new lGaVGS'W“PG cut of £ ag Tormed.

To deteru¢1a the evaporating nower of alr. a

P

ivingston atmeneter was attached to a burette. 7To pre-
vent there beling too greaﬁ a difference between the waterh
levels in.the burette znd the etmometer, readings were mede
at 7:30 L., 10:00 LM, end 4:30 .M., the dete reccrded,

gnd the water level In the burette sdjusted to zero.

»"-,
C!

the beginnling

o]
-4

T the experiment tre pd of the scil

I
o2
ot

and of cach solution was determined. At the close of the
expariment, ths pd of ﬁha socil in each group, which was
wateraed with a different sclution, was det termined. The pH
determinaticns were made by using a Universal pE Potentio-
meter Assembly {(ouinhydrone). See Table 1V,

£% ths close of the experiment, one plant Trom sach

group (A-=ew--=3), was set aside and permitbed to éry until
the leaves began to wilt. The pots were then plunged into

scil in a bench and the plants covered with a bell jar. The
legves were, thus, in an atmesphere which had & high relative
humidity. Vhen the permanent wilting point was reached, the
meisbure content of the soll was determined., Gee Table V.,

A hyﬁro—thermé~graph was uged Tor reeoréiﬂg tempsrature
and relative humidity. The chart was changed at the end of
sael week, The measn temperature and relastive humidity wes
determined for each 48 hour psricd by integrating curves by

e

means of a planimeter, See Table 111 =znd Fige., 3-12 inec.
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HYDRO-THERMO-GRAPH CHARTS FOR SERIES 1

v
Jaes
pall

&
il

E

B P
i
|

;{u

"y

bok a anay DUl GESETIEINY,

T

i

ey

prome———
InsTRUMENT

STATION

Fig. 3. Chart for week ending Jan. 22, 1939.
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Fig. 7. Chart for week ending Feb. 19, 1956.

The mesn temperature and relative humidity per 48

hour period is shown in Table 1ll.
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Fig. 12. Chart for week ending April 10, 1839.

The mean temperature and relative humidity per 48
hour pericd is shown in Tables V11l and All.

At the end of 28 days, the leaves were remcved from
the remaining ten plants inm each group and blue printed.

By means cf a planimeter, the total leaf area cf each plant
was determined from these blue prints. See Table l.

Series 2 and 3 were conducted cencurrently. Although
there were some smell variations in methcd of ccnducting,
it was in general the same as for series 1. Series 2 and
3 were conducted over a pericd of 22 days. Each pot con-
tained 1700 grams of scil composed of 2 parte of fine sandy
loam and 1 part cf sewel gludge. The moisture content of

the soll at the beginning of the experiment was 32.47 per
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o

cent on a dry weisght basis.
Thers were 10 plantg in each grovp {A«---i) in
these series. The pots were coaled as in geries 1 and

3

ad justed to a definits weight of 3400 grams. The pi:
¢f emch splution azplied, of the =zeoil

of the experiment, and of the soll in sach group {A-e--=i)}
at ths s2nd of the eyperiment (after being treated for 22
days) was determined. See Tebles 1¥X snd X111, The
atmemeter readings were taken and the water level in the
vurette adjlusted to zerc st 7:100 A.d., 12:00 & and 5:00 PLI.
The leal aress were de

-

in series 2, ithe

was omitted from this series.
with the exceptiope ncted gbove, the methoed of con-

. ey ) X - . o) N 5 b e . e " pt . P -
ducting serles 2 and U vas tbo ssuws sz the methed of
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The transpiration per souare inch of leaf area
when the plantes were subleciesd to vesrious itreaiments
lg given in Taeble 1.

Teble 1. e effact of vericus g ¢n the rate

salt
ranspiraticn per sguare inchk of leaf
¥ s ring ¢ of

B paric 28 days.”
Plant ”otalrlpa . Grams of water lost per
number ares (&, ingg Ilapt during 28 ﬁavs
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Group ¥. Treated with 175¢ perte per million Qf-@a$G4“*

kS

l 56593 5‘)5.@ 1:‘.55

3 56.83 728.5
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S 145.32 1451.2 3422
10 13z2.9¢ 1665.58 12.8%

Group G. Treated with rainwater

1 58.27 773.6 1

&t

{
Rl

2 36.41 850.7 1

~3}
iy
~3

3 71.60 1055.58 12.75
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Tavle 1l, Grams of water lost per sguare inch of leaf surface from seven
groups of plants, each group of plants watersd with rainwater
cr g different salt soluticn, for 14 periods cf 48 hours seach.

48 hour pericd _ ‘ Iroatment :
ending at 4:00 RaCl Halllp hgllp wgSC0y Callg Cally rain Tolal hean
.. on: ‘ , vater

Jan. 18, 1930 0.8 0.8 0.7 0.7 0.8 (0,8 0.7 5.1

L]

A

"
Jan. 20, 1532 1.0 1.1 1.1 1.1 1.0 1.0 1.0 7.3 1.04
Jan. 22, 1839 0.7 0.8 0.7 0.3 0,7 0.7 0.7 5.1 0.73

Jen. 24, 183¢ 0.8 0.8 0.7 0.8 0.8 6.6 0.7 5.2 0.74
Jan, 26, 1639 1.1 1.2 0.9 1.0 1.0 1.0 1.2 7.4 1.08
Tan. 28, 1638 0.8 1.0 0.8 1.0 0.7 0.8 0.8 8.0 0.886
Jan. 30, 1939 0.5 0.5 0.4 0.5 0.4 0.5 0,6 3.8 0,49
Feb. 1, 1938 0.8 0.9 0.6 0.2 0.7 0.8 0.8 5.5 0.79
Yeb., 3, 1889 0.8 1.0 F 0.8 0.8 0.8 0.9 8.0 ©.86

0
O .

¥eb., - 5, 193¢ 0.8 1.1 0.8 1.2 0.2 1.1 1.2 7.0 1.00
0O

Feb. %, 1939 1.0 1.4 .2 1.5 0.8 1.2 1.8 7.9 1.13

Feb., 9, 1g3¢ 0.5 0.8 0.5 0.8 0.7 0.8 0.8 4.9 0.70

Feb. 11, 1839 0.3 0,9 0.4 0.8 0.4 0.7 0.8 4.3 0.61

Feb, 13, 1939 0.8 1.2 0.6 1.2 0.8 1.4 1.3 7.4 1.08 | P
Total 10.7 1.6 9.8 15,0 10.5 12.1 12.0 B2.5 |

Mean 0.76 0.96 0.70 0.98 0.75 0.86 0.98
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Analysig of Variance™

Factors of d/f Sum of Mean sg. or F value Value required

Variance Sq. variance for: 5% 1%
Total 27 5.2785

Treatment 6 0.8949 0.14915 11.2143 2.21 32.04
Replicates 13 3.34%0 0.2575 1¢.360¢ 1.88 2.41

Tr. & Rep. 19 4.2418

Remainder 78 1.0388 0.0133

Difference necegsary for significanceiﬁgkx 2{2
7

0’;,’5.0153 ~0.11553

0.1153 X 2% . 0.1153 X 2.83 20.087204
vid = 5.7417

The analysis of variance shcwed that the salt ireatments
were highly significant in retarding transpiraticn. The
chlorides retarded the transpiration enocugh to be significant

but the bicarbonate and the sulphates did not.

1. PFormulas taken from Leove (17).



Table 111, Mean relative humidity and tempsrature and ratics of transpira-
ticn 1n grams per square inch of leaf surface to evapoeration
in grams per square inch of stmometer surface during 14, 48
hour periods.

: Evarp.

48 hour period Treatment from Mean
ending 4:00 NaCl NaHCO5 HgCl, igS0, CaClg CaSCy rain atnm. B. H. Temp.
» . = * § o =
P.M. on: water Grs. % 0 ¥

’ ner
Sq.ln.
Jan. 18, 193¢ 0.296 0.296 252 0.289 0.296 0.222 0,259 2.7 64,30 60.92

A
"))
i
Ol
o

0.333 0.3353 3.0 80.74 62.87

5

O. 0
Jan., 20, 183¢ 0.333 0.367 0.3587 0.367 0.
0. 0

Jan., 22, 1939 0.269 0.308 269 0,308 ¢

00
>
©L°

0.269 0.269 2.6 59,36 52.99

Jan. 24, 1939 0.421 0.421 0.368 0.421 0,421 0.316 0,368 1,9 57.98 ©56.18
Jan. 26, 1939 0,344 0.375 0.281 0.313 0,313 0.313 0.3756 3.2 58.88 41.49
Jan., 28, 1939 0,276 0.345 0.2876 0,345 0.241 0.278 0.310 2.9 60.05 &85.28
Jan. 30, 19392 0.272 0.278 0.222 0.278 0.282 0.278 0.333 1.8 74,35 31.04
Feb. 1, 1939 0.471 0.52¢ 0.353 0,529 0.412 0.471 0.471 1.7 71l.41 63.45

Feb. 3, 1932 0.286 0.357 0.250 0.321 £0.286 0.321 0.321 2.8f 53.02 62.30
8

393 0.48¢ 2.

Feb. 7, 193¢ 0.286

0
0
0

Feb. 5, 1929 0.2886 0.392 0.286 0.459 0.286
0.400 0.257 0.371 0,289 0,343 0.371 3.5 059.94 59.54
0

Feb. 9, 1939 0.192 0.308 0.192 0.308 0.289 ©.,303 0.308 2.8 82,23 60.46

0
Feb. 11, 1939 0.120 0,380 0.180 0.320 0.160 0.280 0.320 2.5 67.05 61.85
0

Feb., 13, 1939 0,200 0.300 0,150 0.300 0.225 0,350 0,325 4.0 56.83 67.82

1
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Table 111 indicates that the retlice of trangpiraticn
from plents treated with HaCl, Egﬁlg, and GsCls, te the
evaporation from an atmometer ara less than the retios cf
transpiration froz plants treated with NalilClg, ¥g8C04 and
CasSl, to the evaporaticn from the atmometszr,

It wag felt that the nmoving average would give a better

picture of the general trend of rsgults than ths sctual
transpiration per sguzre inch, since the moving sverasge tends

tc smooth the effects of fluctuations from pericd to peried.

Figs. 14 and 144 picture araphically the retarding effect

and Calls as contrested to the lack of re-

tardéation of transpirstion from plants treated with Cadl4,

gguC(, NaHCOg and rainwster.,
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Transpiration in grems per square inch of leaf area
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Table 1¥. * The pH of the sslt scluticns applied, and
of the scil sfter the sclutions had been
applied during 28 days.

sieterials pH of the i cf scil after

selutions golutions were
applied grplied 28 Aays
NuCl 5.80 5.78

o
14
]
~3
(i
o

Ef{aiii)fﬁES

Mall, 8.70 7.14
A9 0, 3.28 5.55

CE‘\C}_S} 7.’?0 ?o?w

Cas0 7.70 7 .85

b

Eainwater 7.0 7558

* The pd of the soll at the beginning of Lhe expsrimsnt wes
7'40'

The results given in Table 1V indicate that the pH of
the s80il at the snd of the experiment wass affected by the

pH of the sclutions applied.
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Tahle ¥V, The moisture content of the =01l =zt the
beginning of the experimesnt and the wilting
b G be@ﬁ

coefficients after the plant
2 ta 4

trested with varicuz sal

¥cisture content _
Treosiment of sc¢il 8t the i1
beginning of ezp. &at

Ne treatment 20.154 3.00%
HNall 3000 PPy £8,12 7edl
Raflly 300G Fru 28,13 2,97
5glls 3000 TFW 28,13 5.11
HgSC, 3000 P 28.13 4.8%

CaCly, 3C00 PEM 28.13 5.81
Cagad 30{)0 .f"r}.l: 28.13 E‘a 59

Al n\‘ 0 tm 28. 1:5 él‘{i‘g

*  The nelsture
at the bﬂginnlug cr tke axnerlﬁent and Lhe mili;ra ce-
efficient wes determined on & 4ry welght bssis st the end
of the experiment.

rrom the wilting coefficlents given in Table V., it

appears thet the plants can reduce the nmolsiture content of
the scll to a lower level when treated with Caﬁﬂé, Hes0,,
nwater than they ¢an when treated with MNaCl,

Mawbom and ra
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Series 2

Zeries 2 was conducted to see If it were vpossible to
duplicate the results obtalned in ssries l. 1In Table V1
ig given the trestment cf the varicue pleants together with:
their tetel leaf sreaz, the total transpirastion and the rate

. “

of transpliretion per sguare ineh of leal area during a

Table V1. 7The effect of various salts upon the rate
- cof transpiration per square inch of leaf
surface when apnlied during 22 days

Flant Total leaf Grams of water lost per
number area (Sq. in.) vlent durine 22 davs
Total Fer 5g. in. of
lesf surfzce
Group A, Treated with 3000 p= per miilicn of €l
1l 29.72 489, 8 15.80
2 . 31.12 509.2 12.58
3 17 .48 308.3 17.89
4 16.82 262.5 24,29
5 13.07 1935.4 14.80
& 14.82 254 .4 15.88
7 83.57 378.0 16.17
8 32.85 550,3 15,81
£ 14.20 280,86 l2.78

19 18.87 471.9 £5.01

Group B. Treated with 3000 parts per million of HaiClg

1 7e&E 265.5 35.78
2 27 .04 518.3 18.75

S 16.285 482.0 £9.86
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4 36.86 748.7 20.31
5 12.68 338.0 25.74
5 10.44 341.5 $2.71
7 3£.31 641.0 19.84
8 14.12 369.82 26.19
¢ £4.65 5351l.8 21.57
10 £5.56 668.1 26.34

Group C. Trested with 3000 parts ver millicn of MgClg

1 15.41 340.5 £2.10
2 7.77 171.0 22.01
3 23 .35 437 .0 18.72
4 10.47 154.3 14.74
5 17.85 400.9 22.45
8 18.95 385.8 20.25
7 13.18 348.2 25.46
8 21.94 451.2 20,57
S £0.02 421 .4 24,58

10 £8.42 505.8 17 .83

Group D. Treazted with 3000 perts per million of iglC,

1 44.10 396.5 20.33
2 18.30 330.5 B83.96
5 32.16 713.0 22.17
4 G.23 32%3.86 35.06
% 28.32 415.8 14.22
G 28.08 863 .4 25.50
7 25.98 £37.4 20.71
8 B.62 &s8.0 £6.45



1 28,28
2 86,93
3 2¢.42
4 28.082
5 11.17
3 76.82
5 13.72
2 14.14
5 46.98

10 49,10

o

Group ¥. Treated

1 50,15

2 20 .28
] 11.98
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Table Vi1, Crams of water lost per square inch of leal surface from seven
sroups of plants, esch group watered with railnwater or a
different salt eclubicn, during 11 rericds of 48 hourg gach,

48 hour b cantment
eunding nt ahle in  Total Menn

P.u. on: _» o - o vater

‘23 Za’g l.? 1.2 1.5 lll 855 J(.z»'

2.% ;3.9 8-2 gr’je( S.‘.’:G .

et
;E'p %
e}
L4
b=t
~3
-
fud
o
O
0
3
.
¢ [ A
LS o
L]
O
¥
no
2
e
~3 0~

m
L]
*
i_,, i
«wy

LT3
)
0
€5
w0
&.-J
[ ]
E=3
lr_J
»
[#¢)
Somd
[ ]
[1=8
H
*

8L 21, 2{-:39 lﬁv asl lng 2.3 lo’? 91.0 :’2.7 1"201 l;%nﬁ)l
Mar. 88, 1839 - 2.5 £.8 2.5 2.3 1ok 2 2.7 18.7 2.39
Har., E5, 1839 1.1 1.7 1.2 1.3 0.9 L.3 1.8 9.1 1.30
Hear, 29, 1938 1.4 1.8 1.5 1.8 1.3 2.0 2,1 11.¢ 1.70
Mar, £9, 1639 0.8 0.9 C.8 1.1 D.8 .8 1.0 2.0 0.85

7

o'

5]

,;'l;?;;‘rg 31’ 1939 108 ?3.6 2!8 2*3
Lpr. £, 139 2.0 3.1 2.5 2.9

Apr. 4, 193¢ 1.3 1.5 1.2 1.2

Eﬁféan 1."3 ) :;nlé l.?j i 2-@1 1..




Analysis of Yariancel

Factors of d/f Sum of Mean sq. or F value Value required

Variance Sq. variance for: 5% 1%
Total 76 51,127

Treatment 6 6.638 1.106 11.228 .88 3.1B
Replicates 10 38.578 3.858 39.168 1,01 2.66

Tr. & Rep. 16 45.216

Remainder 60 5.911 0.0985

Difference necessary to be significant= 0’X 2%
(L
0%=(0.0985 = 0.3138

31:5? X aJ‘E‘.o 3138 X 2.83 2 0.26776

3.3166
An analysis of variance, calculated from the data of
Teble V11, showed similar results tc those cbtained when an
analysis of variance was calculated from the data in Table
11l. Again the treatments were highly significant. The
chlorides retarded transpiration more than the other salts
did. In this series, Mgso4 and CaSO4 retarded the rate of

transpiration enough to be significant.

1. Formulas taken from Love (17).



Table V11l. Hean relative humidity and temperature and ratics of
transpiration in erams per square inch of leaf surface
to evaperation in grams per sousre inch of atmomsier
surface for 11 vericds of 48 hovrs sach,

Evap.
44 hour pericd Tragtrent from Meen
ending S.DO Nall NabhlC, 1gllp ;‘-JWS:C4 (eCl CaxC} rain atn. k. 8, Temp.
P, one - - water Grs, 4, o
ner
LHJ.IhJ
der. 15, 1939 0.1684 0.218 0.236 0.236 0.212 0.236 £.200 8.5 54,10 71,29

0.581 1.00% 1.087 0.031 6,579 0.730 0.30E 4.0 6l.785 69,09

O.tgﬁ Oo:.;' L/ ‘T’.gﬁﬁ \4-1186 17025‘3 G.S()ES C-SFD g»og 5&"}.0{1 VUGR‘}
ey, 21, 1039 0.876 Q.u4l 2,308 C.388 0.278 C.325 €.438 5.2 £9.04 77,10
Her. 23, 16839 0.337 0,493 0.440 0,493 0,247 C.4085 G.476 B.7 B87.45 73,35

Har. 25, 1939 0.471 C.E50 0.249 0,380 C.442 3.8 73.00 %5,08
Ty e % 9 12 . W . y M A e “ “4 \ 17 s £ L S 1N Ry LG
waT. 27, 1832 C.d444 0,871 £.478 0,071 0,412 C.8E0 0.3886 8.2 70.30  €5.790
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Flant/atmometer

45

A compariscn of the roatics of trans-
piration of planits watered with verious
salt scluticus, to the evazpcration from
an atwomster, by means ¢f & soving
aversge, extznding over 11 gerleds of

43 hours each.



Plant/atmoweter

495

Tt ¥ ¥ ) T ] ¥ 1

?
1 2 3 4 5 6 7 & g 1¢ 11

_NaHCOz, o MaBO,, CaSC ----Rainwater

¥Fizg. 18A. A comparison of the ratios of trans-~
viration of plantse watered with various
gzlt solutiona. te ths evaperation from
an atmometer, by means of a moving '
average, extending over 11 pericda of
43 hours each.
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In Table Vill is given the rastics of transpirstion,

ey wssd 4 T E . I
zbted with the various g»

"h
st
u

from plents Lre 1ts, t¢ the evapora-
tion from sn stmoneter. These raltlecd were tresbted by means

of = moving sverase and the results shown graphieslly in
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The pH values given in Table 1¥X indicete that the final
pE of the coil wes ariecied by the pB of the zcluticns

goplied.



Series 3

In seriss 3, the salt scluticns were used at & concen-

treation of 6000 perts per lllicon. In Tseble X, the trans-

pirstion per square ineh of leaf area is given.

Teble X, fhe ef”ect of varicus =s8lts on the rate of
: spirstion par square inch ¢f lesf srea
wb% applied during 22 days.

Plant Totul leaf Grang of water 1cst per
nuzhay arsa {(fa. in.) slsnt during 22 days
Tetel Eer g4, in. of

laaf Surface

Grouwp H. Watered with 8000 parts per million of HaCl

1 1z2.21 253.9 21.7¢

2 15.72 287 .0 18,28
S 26.97 554.2 18,44

4 :{.-‘v 1257 249:8 : ;’:BJJ

5 27.34 356.2 3,08
& 11.%4 241.% 21.31

{3 19016 (4..,‘3:‘3.6 l$cq-5
10 18.5¢ 323 .5 18,61

Group I. ¥atered with 8000 parts per million WaHCOs

b e o 22 Y [+ £ 63
1 12.80 257 .8 21.48

w e e o v,
2 16.{:}: 3*)3.:‘2 1? 02-34

a 14.99 v84.2 £4 .30
2ol 58¢.0 24.36

2
5 24.07 81l4.7 21.38
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Table X1, Grams of vwater lost per souare inch of leal surface
from & groups of plants, esch group watered with
ralnveter or a diffsrent salt soluticn durine 22 doys,

48 hour pericd __ e trastrent
ending at 6:00 RaCl NalCUz ugCl, H@sC, Call

ey ony
e, OOV

rain Total Hean

o
& water

1.6 Z.0 Z.0 £.C 2.1 lg.2 2.03

b
k-]
&

var., 14, 1939

5.3 S5 S.4 2.6 3.07

foot
B
N

Mar. 16, 19889

&

bs
sl
4
L ]
o
b
pd
%
£
L5
< ) Y
-
0 o & Q ¢ 3 O W

LW
&

lier. 18, 1939 1.58

[
L]

b4y
<O
et
0
€A
0
-
e

2.0 1.5 2.0 1. 2.0 0.2 1.70

N
&n‘iﬂ r »

0
2.8
1.7 1.1 1.5 1.7 1.8
3
1

2.7 1.8

.
DAL
By

2.9 14.7 B.48

3
”
oo
Y
[
(a3
o
«©
o
®
[A-E 4
O
P
®
o

1.5 0.8 2.0 7.7 1.28

5
o
#3
*
b
o]
f-.J
D
(¥ Y]
23]
<2
L 3

1.8 0.9

(&

0.8 1.7 5.7 1,12

=
L]

1.0 0.5 0.7 1.5 8.5 05.93

1.1 0.7

o
.
B e
(o
»
~i
d ) '
L
e
&)
€
(o
oot
L
[
A

Apr. 1, 1939 2.3 1.1 l.2 3.6 1l2.0 2.00

b
[

by
»

.',;:
*
O
£
b
0
R
QQ,
[ * B
(941

hApr. 3, 1939 1.7 0.7 2.8 0.8 3.5 0.2 1.35

o
4

Total 14.7 20.1 l4.2 23.1 15.8 25.7 113.0

lfean 1.34 1.88 1.29 1.92 1.8 2.34
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snelysis of Varisncel

Factors of 4/f Sum of ieen Sg. or ¥ value Value _reguired
YVar

sriance Sq. variasnce for: 5% 1%
Total 65 486.1804

Treatment 5 10.7822 £.1584 12.8085 2.37 3.34
Heplicates 10 25,2871 2.8287 18.0071 1.0 £.68

Tr. & Rep. 185 33,0793

Hemainder 860 106.1111 0.1685

Difference necessary to be significanta O’ ﬂ"
f5.1685 =0.410

C.41 X 2f2.0.41 X 2.83 20,3498
11 =188

The analysis of variance, calculated from the data in
Table X1, showed that treatrmenis were highly significant.
£11 salts retarded transpirstion encusgh t¢ be sigrnificant.

Ho deoubt, ths higher coneentration caused a2 larger accumula-

tion of salts in the scll and they haé more effect than they

8id in series 1 mnnd 2.

1. Formulas taken froem Love (17).



Table X111, Mesn relative bunmidiity end temperature znd retios of
transpiration in grams per sguare inch of lesf surfecs
1o evaeporation in grams per sguare inpch of atmomsisr
surface during o2 davs,

_ Lvap.
48 Lour pericd Treatment from Mean
ending 6:00 Hall H&HCGE m&*12 ﬁgﬁOQ CaCl, rain atm. 2. H. Temp,
P.¥, on: “ water Grs, % or
: per

Ha. in.

Mar. 14, 1939 0.355 0.227 0.284 0.284 0.284 C.208 7.0 49,42 74.31
Mar. 18, 1839 0.704 0.774 0.774 0.796 0,657 0.810 4.3 80.72 69.76
Mar. 18, 1939 0.409 0,408 0.885 0,361 6.469 0.43% 4.2 82,11 68.64
dor. 80, 1939 0.211 0.301 0.286 0.301 0.128 0.301 5.8 83.38 75.87
Mar. 82, 193¢ 0.341 6.460 0,307 0.545 0.358 0.494 5.9 49 .40 80.10
Mar. B84, 193¢ 0.113 ¢C.295 0.118 0.395 0,187 9;593 5.1 81.18 76.35
Mar. 2¢, 1839 0,207 G.414 0.310 0.817 0.8%3 0.580 2.¢ 75.65 78,35
Har. 28, 1939 D.355 0.445 0.285 0,490 C.312 0.668 2.2 75.90 79.88

Har. 3C, 1936 0,198 0.430 0,277 0.435 0.2877 0.791 2.5 €3,40 82,30
Apr. 1, 193% 0.221 0.BO 0.248 0.81% 0.865 0.785 4.5 57.35 76.45
Apr. 2, 193¢ 0.107 0.303 0.120 0.445 0.160 C.828 5.6 50.80 76.38
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%When the ratios in Table X11 were treated by means of

a moving average, and the results were shown graphically in

Figs. 16 and 18A, the retarding effect of all cf the salts

was quite noticeable. ¥hereas, in series 1, the plants

watersed with bicerbonate or sulphates, transpired at a rate

comparable to the rate of transpiration from the plants

watered with rainwater, in series 3, the plants watered with

these solutions were much retarded in their rate of transpi-

ration as compared to the rate of transpiration c¢f the plants

watered with rainwater.

Table X111.

%

The pH of the soluticns =prlied and of the soil
after the various solutions had been applied
during 22 days.

Material pH of the zolutions pH of the soll after the
applied : solutions were applied
NaCl 7.35 7.34
NaHCOx 9.33 7.80
Mglly 7.54 7.12
Mg50, 7.70 7 .33
Ca612 7.86 7.22
Raelnwater 7.95 7 .47

* At the beginning of the experiment, the pH of the soil was

7.80,

Although the soil inm all of the pots in series 3 had a

pH value of 7.80 at the beginning of the experiment, at the

end of the experiment, the pH of the soil in the various



zroups varied somewhst indleating thet the pl of the sclu-

ticns applied had affected the »H of the scll.

-3



TISCUSSICN CF HESULTS

in analysis of the data wpresented in Tables 11, W1l

and X1 showed that the plants watered with soluticns of FalCl,

L3

igCly and CaCl, had slgnificantly lower transpiretion retes

per square inch of leaf ares than those plsnts wabered with

1

rainwatber, when the salt sclutions were appiied at concen-

trations of 3000 psris per million snd 6200 parts per nillion.

Pl . r

The plants watered with a solution cf CaB0s™ whick

s
e
1)
£
o
0
[0
[
]

centration of 1759 parts per wxillicn, transpired =t rates per
square inch of leaf area scmewhat lower than those plants
watered with ralnwater in serieg 1 and significantly lower

in series 2. The plants watered with a i

aﬁé sclution trans-
pired at sporoximetely the same rates sz the plants wstered
with reinvater in series 1 but bad significantly leovwer rates
in series 2 and 3. The plants wvatered with s NalllC: sclution
transpired slightly faster than the plsnts watersd with rain-
water in serles 1. Thelr rates weres scmewhst lower in series
E and significantly lower in series 3.

The higher mean air tempsrature {(the meen alr tenmpoera-

ture was 62.4Y%F during series 1 and 73.8% during series 2

and 3) ard the lower mean relative huwidity {the mean rela-

Wy

tive humidity was 62.3 per cent during series 1 and 55,9 gper
cent during series 2 and 3) of the air in the greenhouse

during the time series £ and 3 were being conducted, induced

* Ca8C, forms o ssturated sclution at a concentraticn of 1759
partg per million.



5g

tions of CaS0,, HgHC, and C. in the 20il in series 1
ware not sufficient 1o sipgnificantly retard transpiration

c¢f the plants watersd with sclutions of those salts. It
seams thaet the accumulstions of Ca 964 and MgSC in the soil
iz series 2 snd the asccumulestion of HegdC, and ﬁaHCGE in the
gcil ip scries 3, were sufficient to silgnificsntly retard
trapgniration of the plents watared withk =oluticons ¢f those
salts when the atmcapheric ccnditicns were faverable for

1Y

highser rates of transpiraticn as in series 2 and 3.

£

=

3

The data cbtained frow geries 2 and 3, which were con-

ducted copcurrently, indicate that in generszl, the plants

ﬁD

watered with salt sclutions of 8000 parts nar millicn con-

1rg
3

centraticn had lower trarspiratioh rates per sguare inck of

)

leaf ares than Lhoss rlants watared with zalt scluticna of
3000 parts per million c¢oncentraticon. Callp was the only ex-

epticon to this, having approximately the same retes of trans-
piraticn @t Loth concentrations.

v others.

w

ﬁ.a

These resulds zre similsr bte thoss ohibelned

Y

Snitfield (24} found 2 cleser correlation between the trans-

piration curve and the curves of alr temperature snd relative
humidity then between the transpiration curve and the curves

of eny other factors measured, such as, evaporation and sct-

uration defieit.

Reed (23} fcund thai wheat plante trsnspired at different

rates when treated with different salts. He used Hallg,
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Kzseé, Gaﬁ@iﬁﬁé)g and Calls. Using the tranepiration rate

cf the control plants as a baszle {for compariscn end re-
pregenting it ss 190 per cent, the tranavirstion rates of
the plants treated with the vwericus salis had the followling
relative velues: Halllz 20.4 per cent, Ko8CG, 94.8 per cent,

Cal, (PG%)Q 100.8 per cent end Cali0y 7.9 per cent.
[ i

Herter {12) conducted three sxperiments in which some

o

vhest wee germinated and grown in nenssline scils and sone

-

n seline scils containine total scluble salts amocunting to

[,—fl-

1.5 per cent of the dry welght of the scil. Vhen the plants

&
Lo

were zbout 6 inches tell, the leaves were cut ¢ff end weighed

at varicas Intervals. The leaves lost the fellowing per cents

of thelr original walghts.

Experiment number 1 oo
Yeriod of exrposure (hours) - 21 18 3%
ileaves from plants grown in saline seils 13.6  1eh 5%
Leaves from plants grown in neonswline soils 24.8% 4B%  21%

The abové $5sults demongtrabe that leaves ¢f whest nlants
grown in zolls contsining 1.5 per cent of salts, leost con-
siderable less wetsr than lzaves of wheat plants grown in non-
galine soils. The frzaspiration rates of whest vlants grown
in soll eontsining .09 and 0.12 per cent of soluble salts

increaged, the ircrease bsing grester witk the smaller concen-

tratione.

f1x3

The plant/atmwometer ratics of series 1 shown in Fig. 14,
show there wuas 8 progressive reducticn in the transpiration

rates of plants watered with sclutiocns of #aCl, ¥gCl. and



GaClg of 3000 parts per million cencéntration, cqmpared to

the transpiraticn rztes of plants watered with rainwater, as
fhe accumulaticn of salts in the scil incremsed. The plant/
stmometer retics of series 1; shown in Fig. 144, show no sig-

nificant differance between the transpirstlion rates of those

plants vutered with scluticns of CaS0y, WegBC, and MNeBC0g of
-Z000 parts per aillicn concentration andéd the transpiration

rates of those plants watered with rainwater.

Sc far =28 known, ths only variable factor batween series
2 and 3 was the difference in concentration of the salt solu-
tions applied. Tﬁe concentrations being 30C0 parte per milli-
on in ssries 2 and 6000 parts per millicon in geries 3. “‘hen
ihe plant/atmemeter ratics of series 2, shown ip ¥ig. 15, were

compared tc the plant/etmometer ratics of series 3, shown in

kg

ig. 1¢, two rveints were noted. The retarding effect on trans-

| o
e

[

aticn of sealt sclutiens which had s concentratican of 8000

-

licn was greater than the retarding effect on

L'
$33

I

srte per mi
transpiration of salt sclutiops which had a concentration of
5000 parts per million, the only excepticon being the plants

watered wita sclutions of Calls. These plants transpired at

av]

appreciimately the same rates in beth serles. In both series,
there was a progreseive decrease in transpiration rates of
these plants watered with selt sclutlcns, comparsd tc the

trauspiretion retes of those vlants watered with reiavater,



These results are similar to thcse obtained by ieyer
(21). He conducted traznspiration experiments at the Desert
Laboratory, Tucson, Arizona. Cotton plants were treated with
RaCl, Kalllz, KC1, KNOg, Cuul end Ca(NCz)o. A1l salts were
appiied £o the scil at ccnecentrations eguivalent to 0.028%,
.05, 0.1, 0.2 and 0.4 per cent of the dry weight of the soil.
wWith tbe oalc;uu seltg; an additional concantration egquivalent
to 0.3 per cent of tiie dry weight of the soil was used. The
experiments were e@nduéfed for four day rericds. All concen-
tra@ions'@f gll salts, except the two lowest concentrations of
KiCz, caused a reduction in transpiration rates. Those two
caused slight ilncreases in tranSplrdtluq rates.

& cemparison of the mean rateg ¢f transpiraiion Ler sguare
inch of leaf srea of the p}qnts watered with different galt
solutions, as given in Tables 11, V11 and X1, irdicated the
effect of different ioas varied. 1If the effects of two salts
haviagg a comucon cation or anicn are different; it would seenm

legleal to attribute the difference to the effect of the unlike

i3
ke
o
s
57}
L
-3
>
&
[ 5
iy
jrde
T
fobn
[~
Hc
i

cationa or = Th ng 2ffecet of the various ions
wag as follows: CL»COz when combined with Ha, C1) S04 when
combined with Ca or Mg and Capllg when combined with 504,
There were some variaticons in the :magnitude of retardstion
caused by Ha, Ca and kg when combined with Cl. The inhibiting
effect was ﬁg}>u4;> ia in series 1. The inhibiting effect wes
Cap¥a»ilg in serlcs Z. The inhibiting effect vas ngg7‘sd70a

in serics 3.
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These results do not agree entirely with thobe found by
Bouyouccs (2). fiz used 0.02 ¥ solutions of Nalilz, NOQgz,
NagiirCy, ;.;.dﬁu Cyg, g 004, (i“@ﬂ,&)guf}», ¥eCle, (,;‘.&{4&)0-’53, Galls,

Li(““s)a and Kq”‘ 1n Soth weter and sand cultures.

S

faid

]

ibitin

[

effect vas as follows: Ca) kg, o) Wa, G100z (in

sand culturs), CO%>€H.(in wabter culture] and 304 Cl. The

few differences in results uld bz due to differencses in the
conditions under v“1cﬂ the exy wriments were conducted, surh as,

different concentrations of the salt sclutions znd different
nedla for growing ths plants.

Phe pil values given in Tables 1V, 14 and K111 iadicate
that the final pid of the =soll wag influenced by the tE cf the
golutions applied. This thought was substantiated by the trind-
ings of Burk (8). In his work with variocus plants under green-

iouse conditicns, he found that the final pid of the soil was

influsnced by the pH of the water esppliazd.
Table V gives the vwiltine coelific ts of ths scil after

the varicus selt sclutions had been applied for 28 days. The
wilting coefficients of the scil where sclutions of HaCl,

o, Lallp and 63504 hzd been spplied were higher than the

s 2
:11Ll

e ¥

ng coefTiclents of the scll vwlers sclutions of ‘i’bé and
Ngtillyg had been applled. The planis wutered with the Tirst

four ¢f these salt sclutions had lower rates of transpiration
than the plants watered with reiawster. It would gseem, there-
fere, that su accumulation of Nall, uglls, TaCl, and CouSCy4 in
the szoil interfered with the absorpiien of water from the scil

by plants and retarded their rates of transpiraticn., If there
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had been a greater accumulaticn of MgiC, and NaHCCy in the
soll, the wilting coefficients ¢f the soil where these solu-
tionsg wore applied may have been higher.

‘The rateswcf transpiration, por squara.inch ¢t leaf ares,

8 are given in Tebles I, VI
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and X. The plants with larger votal leaf zreas tend to have
t

&2 per square iach of legaf arss than the
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8zl arecs. These results sgree with

E)

the reeults ohitained by Terrcow end Sherwood {9} in thelr trans-

2

piration studies con the strawberry.
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