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[V--Water In Its Relation to Plant Growth

By C. V. GREGORY

Agricultural Division Iowa State Collo‘o:
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£ have already learned some
thing of the valoe of waler
as & plant food. This Is
anly one of ita minor wuses
in additton o the waler

| whleh s devomposed by the plant sod

| obtalning the nesded molsture.

| land,

making starch sl ofher preed
moach & used For

paeaad |
aete, iaany (s ws
other [vrwsss One of the
of thess s dismalving piand foe]l amd
rarrying it upward to the leaves Al
sr reaching the leaves most of the wa
eaving
whieh I

priscipnl

ter In evaporated in the leal

eells the materials birought
up

The cells of which the
mada are vory delicate and deps nd {or

lrayen Are

(UPTFRTTITean o0 ThE W WUSF WIS
contaln Without this  waler ey
would collgpse In the same wiy @ bl

cycle tire doen whoen the alr s let oul
Thls & the very thing that happeus
when the wilt The rise of
wiiter from the roots has been ¢ hovkesd

losty Wi
o sote way, and as evaporalios
cottinues the leaf cells Lecome ol
eruptied and shrink wp.

The leaves are not entirely heipless
at such a time, however. On earh side
af the tiny pores ob the underside of
the leaf is a eooll known a8 & gunnd
eoll. When the mupply of molsture
begins to fall. these guard cells shirink
up and In dolng wo close the openinigs
thus checking evaporation. [n some
plants, like corn, the leaves curl up ul
such & time, thus silll furthor lesscn
ing the mte of evaporation Of course
when & leaf 1s wilted In this manuet
the work of bullding up piant tissues
is seriously checked. This often hap
pens during the dry weather of July
and August, when the woll becoines o
dry that the roots have diffienlty In
The
chocking of development w hich results
often reduces the yleld of corn as
mueh as twenty to thirty hushels per
nere and that of other crops In pro
portion. For every pound of dry
matter in a mature piant from 000 1o
50O pounds of water have been brought
up by the roots and evaporated from
the leaves, Omne of the most Lrpor
taut factors In the production of a
maximum crop is the maintenance of
a plentiful water supply within ensj

reach of the roots
There are three classes of water In
the sofl, The first is known as ground

witer and i that water which ol
lects In n hole dug in n wet soll or
runs off through the tlle In dralned
The second ‘is the caplliary

| water apd 1s that which s left be-
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tween the soil particles after the
ground water has heen drawn off
The ground water is affected by grav-

ttation, while the caplilary witer 18 |

not.

If a sample of sofl that looks per-
fectly dry 18 placed In an oven nnd
heated for some thmoe it will be found
that Is has lost consldernbly in welght,
owing to molsture belng driven off.
This 18 the third class, or nydroscople
molsture, This, of course, {8 of no
value to the plant, since the roois
eannot extract molsture from an alr
dry soll. Nelther can they use the
ground water. This is really a dam-
age in the upper {wo or three feet of
soll, since It so fills the spnces that
the roots eannot get enough alr.

During a rain the ground walter
pnssing through the soll draws con-
siderable alr with it, As soon 48 the

16, VIII—HOW TILE DRAINS AFPFECT THE
WATHER TABLE.

[8, surface 6f the ground; W, water ta-
ble; G, ground water; T, tile drains.]
goll becomes saturated, however, 80
that the water ls no longer moving,
the alr soon becomes used up, and the
erop will turn yellow and }ease to
grow, The remedy, of course, is 1o
provide drains to remove the ground

water quickly.

The only kind of water which the
roats can use ls the capiliary water,
When this Is present In the right
amount, it fills about half of the
gpaced between the soil particles. The
the rest are filled with air. The water
easlly dissolves plaat food from the
goll grains which it surrounds. Thus
the two essentials for rapid root de-
velopment, air and plant food, are
present in the proper amounts and in
a readlly avallnble form. AR fast as
the water Is taken up by the roots
more 1s brought up by eapillnrity from
the supply In the subsoil In the man-
ner noted In article No. 2.

The place where the caplllary waler
jolns the ground water is cnlled the
water table. If this water table is
too high, the teeding ground of the
roots 18 greatly restricted, sinee they

| hand, th

| The

eannot go below | If, on the other
water table Is too deep,
eaplilarity cannot bring the water up
as fnst ag it 1s nsed by the K obs

In dry weather the witer U ble low
ers mapMly, but the rools are Aalso
growing downwand at
greatest damage

the same 11me

from drought

pomes when & sudden dry period fol-
lows & few weeks of exressive mmin:
tail. The ahundance of molsture dur

ing the early part of the seAson hos |

kopt the plants frpm sending thelr
roats  down Very ‘ ep. When dry
weather doss eoms, the woll lmkes mand
racks and evapomilon goes on r
rapidly. ‘Thin, together with the de
manids pade by the plants, lowers U
water table so raphdly that root growth
annot keep pace with it As & resull
the capillary molsture within reach of
the moots s pot replaced as fast as It
v ased, and the growth of the piants
s serjoualy checked

Fields with & clay subwoll withstaml
try wenlber much better than thiwe
with a subsoll of sand or gravel The
imiter, becauss of thelr looser lexture

FI0. TI—COVERING THE TILE DITUIL
allow the water to filter down out of
reach Instead of retalning it for fu
ture use. ns do the clay solls.

The farmer caonot Influence the
amount of rainfall, of course. After
the raln has fallen, however, it be-
longs to him to do with as he sees 0L
The wiy he handles It from this time
on determines to a large exient the
wize of the erop he will harvest when
fall comes.

‘The first problem is to get rid of the
surplus ground water quickly. and the
gocond s to waste ns little of the cap-
jilary water as possible. An endeavor
ghould be made to lower the water
table to three or four feel below the
gurfnce as soon as possible after each
rain. If this can be accomplished 1o
two or three days the growth of the
erop will be interfered with very lit-

tle. A few solls are so well dralned |

pnaturally that Hitle artificial dralunge
{s pecessary, On almost Aoy fnfm
there are hills and ridges where the
nntural drainage 18 sufficlent. The
hollows between these elevatlons, how-
wver, and all the flat fields will yleld
much larger crops if tiled.

The distance a line of tile will “draw"
is in sandy solls often as far as 100
foot on each side, while {n heavy cluy
solls |l may not be more than sixteen
feot. This distance 15 also affected by
the depth of the tile. The deeper they

‘are placed the tarther they will draw,

Tile are usually placed at an average
depth of about three feet, though In
many Instances four wonld be better.
The extra cost of digging the ditch n
foot deeper ls something of an objec-
tton, but is balanced by the fact that
the lines of tile do mot peed to be os
close together. Deep tlle are not s
easlly displaced by freezing, and a
deeper feeding ground for the roots Is
provided,

A mistake made more frequently
than that of not putting the dralns in
deep enough 1s that of using too smanll
tile. The character of the soil, the fall
and the amount of surface drained are
the factors which jargely determine
the proper slze to use. Almost every
book or bulletin of tile drainnge glves
tables for figuring the slze of tile re
quired under varlous conditlons. 1f
there Is any doubt It alwnys pays to
get n size i Inrpe rather than a slge
too small, even if the cost is a lttle
more.

It 1s usually better to let the job of
tiling to n c&ntractor rather than to at-
tempt to do it yourself. There are re-
Hable tilers in almost every locality
who can be depended upon to lay the
tile to grade and do & firsl class job In
every particular. Only the hard burn-
ad tile should be used. These will last
for a lifetime or longer if properly put
{n. When tile go within ffteen or
twenty feet of trees the joints should
be cemented. Otherwise the tree roots
will find thelr way through the jolnts
and fill up the dralns to such an extent
that the flow of water will be cut off

The most important part of a draln-
age system Is the outlet, The tile
should empiy into a stream if possible.
water should not be allowed to stand
over the mouth of the outlet if it can
be avoided, ns this checks the curreiit
and canses the drain to partly fill up
with siit, thus reducing Its eapacity
just that much,

With a thorough gystem of tile druin-
age In good workiog order the problem
of gettlng rid of sorplos water 15
solved. Tiling also helps to solve the
problem of Inck of wnter. ‘The roots
go down so much deeper in n tiled
soll that they are in position to with
stand a drought better than If they
were a fool or two farther above the
water table. Removing the surplus
water by drainage nlso hastens the
warming of the sofl In the spring
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| Standard Liquor Co.
WHOLESALE DEALER IN
LVINES, LIQUORS & CIGARS
Bai i " OREGON
I COTTAGE HOTEL |
Mrs. J. F. Staiger, Proprietor
Special attention to Commercial and
College Organizations. !
Timkem i wicsi®t  Salem, Or.
| =, BEckerlen
- Wholesale Family Liquor Store
i PHONE MAIN 103
i 144 Commercial Street, Salem, Oregon

FRESH GOODS

are liked best by a good many to-
bacco connolseurs, Those which are
freshly made are soft, sweat-scented,
burn even and last longer than those
which are allowed to dry out thor-
oughly. Fact is, we sell hundreds of
cigars direct to consumers on this
account. If you are fond of & good
cigar, try one made by

SALEM CIGAR FACTORY
Salem, Oregen.

' CAFE RESTAURANT

Mesdames Hart and Raglin, Proprietorrs
Meal Tickets Sold.

Board by Day, Week or Month.
INDEPENDENCE, OREG ON

ydeal For a Town to Werk For, l Hexamethylenetetraming
The suburban town of Ridgewood, The wbove is the name of a Gorms
?u!Jn'n‘:;; ‘l;:t:t;l!;::;rf:l;l‘;::‘t"ir!‘ ‘;;;'I'I':' | chemical, which is one of the mAny
L - * | val . % ay' -
tos. The report Is & long On;"" mfor ! | valuabe ingredients of Foley's Kid
covers evory phis » ney Remedy. Hexsmethylenotetramin
presents (o the town an 1deal to Wwork is recoguized by moedical text books
| for—an Ideal thuat Is practicable and |a'“d authoritles as & uric acld solvent
that would certuinly make It the suh- |And antiseptic for the urine. Take
urb beautiful and incidentally prosper- | Foley's Kidney Remedy 48 80on as
ous. But the plea Is put on higher I;rnu potice nny lrregulnritics, and &
The re- | vol® a serlous malady. P. M, Kirk-

ground than the commercinl

port was finanesd by public subserly- | lnnu
tion through the board of trade and : I
thus 1s Interesting as 8 respense o 3 | Al kinds of logal blanks, for smle

| at this office.

popmlar demand. :
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