By Professor A. L. Knisely, Oregon
Agricultural College.

HERE are known to exist and the

solentist recognizes about 77 or

78 different elements or simple

substances. These elements are

not all necessary, but a ceriain

few are indlspensable to plant growth.

Thes eloments which are necessary and

without which plants cannot flourish

are known as the plant-food elements.

Authoritles differ as to the number of

elements which are essential for plant

growth—some give nine or 10, others 12

and even 14. At the very outside, of all

the elements known to exist,only 12 or
14 are necessary for plant growth,

The food-plant elements are ag fol-
lows: Carbon, hydrogen, oxygen, nitro-
gen, sulphur, phogphorus, chlorine, po-
tassium, calelym, iron, magnesium, sili-
con, sodlum and manganese,

Some authorities question the neces-
sity of manganese and sodium,

The Woody Elemsuts.

Carbon, hyfirogen and oxygen make
up the largest part of the woody strue-
ture of the plant, the carbohydrates and
organio aclds,

Nitrogen, sulphur and also carbon, hy-
drogen and oxygen are necessary for
the dovelopment of the proteld com-
pounds in the plant

Phosphorus—This element in the
plant exists in the form of phosphates
and is found in all parts of the plant,
It seems to have something to do with
the development of the proteld sub-
stances in plants. Much phosphorus
seems to be pecessary and it accumu-
lates in the sepd of plants.

Chlorine—The exact function of thim
element In plants 1s not definitely
known., It is supposed by some AuU-
thorities to have something to do with
the tramslocation of starch from the
leaf to other parts of he plant.

\ Y The Staxch Blement. ¢ '

Potassium—Compounds of this ele-
mont are quite widely distributed iIn
the varlous parts of the plant. They
gssem' to ba necessary for the formation
and translocation of starch in the plant.
Potash is always found In large quantl-
ties In the ash of plants,

Calelum seems to be necessary for
the growth of the cell structure, that
{s, for the formation of celinlose out
of wmtarch which has been formed in
the leaves.

Iron—Experiments have provem that
tron in some form is absolutely neces-
sary for the development of chlorophyl,
which is the green coloring matter In
the leaves of plants, In the absence
of iron thea leaves become yellow and
aven dle, dug to the non-dvelopment of
of the chlorophy!l bodles in the plant,

Minor Elements.

Magnesium—This element seems to
take part in the development of.chloro-
phyl in plants, and also has something
10 do with the translocatlon of pro-
teld bodies in the plant,

Bllicon—1It 18 still & mooted question
as {0 whether this element s neces-
sary for plant growth. ' At one time it
was supposed that this element gave
ptiffness and strength to the stams of

School children planting rose bushes, February 22.

ments are not supposed to perform any
necessary function in the growth of
plants, even though they have generally
been classed wilh the plant food ele-
ments, Muanganesa {8 many times and
sodlum always, found present in the
ish of plants,
Sodium Loss Expensive.

Sodlwn is very much cheaper than po-
tassium, and there has been much dis-
cussion a= to the use of sodlum in-

stead of potassium ocompounds for
plants, Sodlum cannot be used in-
stead of, or to replace, any of that

potish: which is required for the nor-
mal development of the plant.

Of all the foregoing elements of
plant-food, odly three or four are In-
¢luded when the subject of fertilizers |s
c¢onsidered. These are nitrogen, phos-
phoric acld, potash, and sometimes lime
(calofum oxide.) The remhalning plant-
food elements are usually present In
such abundance that they are not even
discussed.

Olassifioation of Fertilizers.

Fertilizers may be complete or in-
complete; direct or Indirect.

A complete fartilizer is one that con-
talns each of the three elements of
plani-food, nitrogen, phosphoric acid
and potash.

An incomplete fertilizer is ons that
soniains only ons or two of the three
elements, nitrogen, sphosphoric acld and
potash,

A direct fertilizer i= one that con-
talns any or all of the three plant-food
clements, nitrogen, phosphoric acld and
potash. A direct fertilizer is used for
the plafdt-food which it contains.

An Indirect fertilizser is ones that
does mnot contain nitrogen, phosphoric
neld or potash. An indirect fertilizer
is not applied for the purpose of add-
ing plant-food to the soil, but in order
to make some of the plant-food al-
ready in the soll more available. The
chief indirect fertilizers are land-plas-
ter, lime and common salt.

Land plaster, gypsum or caleium sul-
phate, Th arp different names for
the same compound, Gypsum or land
plaster 18 nothing more than the sul-
phate of lime rock which has Dbeen
ground exceedingly fine.

Quicklime and calelum earbonate.
When limestona {s burned the resulting
product is calclum oxide or quicklime,
sometimes called stone lime. When ex-
posaed to the alr It becomes alr slaked
and is then calclum carbgnate or car-
bonate of lime.

Stimulating Plant Growth.

In the use of fertilizing materials,
nitrogen  tends te stimulate leaf
growth. An abundance of nitrogen in
the soll is Indieated by rank luxuriant
growth and dark green follage. Too
much nitrogen on vines, shrubs and
trees causes a too rapid growth of wood,
The wood thus formed is rather tender,
soft and does not ripen properly and
is often Injured by the winter weather.
An excesaive use of nitrogen stimulates
leaf and wood growth at the expense
of frult,

Phosphorio acld and potash have
more to do with the development of

plants but this belief is belng dis-
carded. It is belleved by
silicon helps In the development and
formation of seeds,

Bodlum and Manganese—Thesa ele-

some that |

fruit buds, frult and sgeed; they also
produce a more normal development of
the parts of the plant, the parts are
firmer, the wood ripens better and is
more hardy.

Delightful Labor i

in Garden Tasks

The Average Man Can Develop the Home Yard by Simple Mst.hod ot
doing the W ork by Degrees, Giving Such Time As He Can Con.
veniently Bpnre and When He Feels Like It,

OME people complain that garden-

ing is hard work. And gardening

with thoye people Is never popular,

Now my purpose is to show that

this is a mistake and thal & garden
of great pleasure can be had for rela-
tively litlle time and labdr, and will
yield an abundance of flowers and vege-
tables at an expeénsa of just a8 much
hard exercise ag a professional man of
middle 1iYe ought to have for his health's
sake.

For the mistaken idea as to the
amount of tlme and labor necessary to
have a garden that pays 1p pleasure and
in wvegetable and flower returns, the
gardening magazines themselves are

pomewhat to hlame, The constant
talk about = “cultivate,” ‘“oultivate,”
the hrticles that speak of “drifts™ of

harmonlous color, of planting. "by the
thousand,” of borders “hundreds of feet
long," ete, perplex and wedry the aver-
Age American holscholder of small in-
come and possessing but a small por-
tlon of ‘the surface of Mother Earth,
who cannot do these things—but who,
because of this constant relteration and
~thelr econtinual slaring in his face,
comes to belleve that they are abso-
lutely necessary If oné is to have a
;garden at all,

The trouble s that the graater part
of the current. garden literature Is
written for the owner of & large place
and not for the small householder who
needs the garden more than any one
eise. But very few of the plans ani
suggestions given in the lterature have
begn adaptable to ordinary. needs,: ba-
tiusf most of them ara. beyond the
average' homebullder's resources,

Most of us live In “yards" and it g In
the development of the yard that Amer-
lean gardening will find Its greatest re-
wards and 1ts greateést Inridence upon
the development of national lifs and
charactel. The American garden will bw
. an idnllud an improved or an e\'nlved

'pordgnco with tha exltcm'lu 9! our-eli-
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the yard garden? The first is that it
shall give its owner the greatest pos-
sible amount of pleasure for the great-
est length of time, with the least pos-
sible expenditure In time and money.

It ia not necessary to have a garden
absolutely free from- weeds, If the choice
bhotween garden and weeds must be
made, better have a weedy garden than
no,garden. Even In-the vegetable gar-
den it |s possible to have better vege-
tablés than one can buy, all through the
season, without constaat ocultivation.

nr;]llter & weedy garden than no garden
at all.

Another cause of overwork in the
garden Is the deglre to have at once an
absolutely finished gurden. Take time
~—take the remainder of your life to
work it out, Den't start gvith & fully
developed plan on paper as the garden
experts are always telling us. Let your
garden grow from year to year, and
change things to suit yourself as your
mind changes, which will be about every
year. Gradually your jdeal wlll become
realized, radlcal changes will Lecome
fewer and you can hope to pass the
sunny hours of old age in a garden that.
to you is perfect becruse of its asso-
ciations with past years,

PLANS FOR CROOK DAM
FILED BY C. 0. |. COMPANY

(8alem Mavess of The Journal.)
Balem, Or.,, March 9—Plans and maps
of the dam and canal known as the
fiofth canal dlversion In coninection with
(-the Central Oregon Irrigation company's
Carey act project near Bend have been
flled with the state engineer for his
approval. This dam and short feeder
canal comprise an important key to the
entire project, much of whioh !s already

under f{rrigation
The damt will be a masonry arch 38
L LT :
second feel o m;

canal will be about ome and a halt '‘miles

long, constructed with voncrete - sldes
ku}d bottom, .

Novelties
from famous
Irish and
Cantinental
growars

and our bast
American
Introductions,
All Wil
bloom this
Spring 1if
planted now,

2Year Field-Grom

By courtesy of
the aut and
rm ission of
s Ore
w. hsv. _c-
pared
Wa are direct importers, and no bet- and vamuhh of all art lu
ter roses nor m vaines are Ob- on this subject, rill
taina m “Diamond give & copy frea to all
ity" who would grow roses.

SELECT 2-YEAR-OLD LARGE FIELD-GROWN PLANTS

If Planted Now, Will Bloom Freely This Year
HUGH DICK
SPECIM‘“ME. CAROLSI(I)Q% 'FE’STOUT ].'nll'lk3 forsl w

FRAU K. DRUSCHKI, white .. D 33-00
Extra select stock—best of their color and class.

For complete list of newest and best roses, see our 1912 Catalogue and
Planters’ Guide,

Beautiful New Books on Roses

THE BOOK OF THE ROSE, by Rev. A. Foster Melllar, M, A, Hdited by
¥, Page Roberts and Herbert ¥ Mollyneaux, president and vice pres-
ident, respectively, of the National Rose Soclety of England. This is
the most recent and wvaluable rose book. 856 pages, postpaid, §3.16.

ROSES AND ROSE-GROWING, by Rose G. Klnﬁsle:. A new book with
@ special chapter on growing roses for e!:hlh tion by Rev. PITO
8 28 rfull ],'Illel

Roberts of the National Rose Soclety, . R
color, besides half-tones, diagrams, ele A benutltul and practical
gift-hook, 168 pages, postpatd, $2.10,

.
THE ROBE, by Ellwanger. A treatise on the cultlullan. history and

charscteristics of varieties. 310 pages, postpald, §1.26.

PARSONS ON THE ROSE. A treatise on the prountlon. cultivation
and history of the rose., 211 pages, postpaild, §1.1

ROSES AND HOW TO GROW THEM, A manusl for
the garden and under glass, 189 pages, postpaild,

Books om flowers, ferns, bulbes and genexral garden topios are of ab-
sorbing interest and make splendid mmmmnlmm
Joving friends. Ses pages 48-49 of our gomeral ocatalogue. - Ask for Free

Loafleta,

m“n‘ roses in

Culture

RAKE OUT THE MOSS, roll down your lawn, give a dressing of our
No. 5 Lawn Fertilizer, resecd with our DIAMOND LAWN MIXTURE,
Makes an Evergreen, Velvety Turf.

KILL the Dandelions, Thistles, etc, early, before they mnittply
A single appuution of

KNOXWEED KILLS

Plantain, Thistle or Any '\Toxious Wead,
Top and Root.

Sold Under s Positive
Guarantes.

For Sprays, Spray-
ers and Insecticides

PRICE:

| See "Dropper Can, enough for small

‘ lawn ...... PRI .
General Catalogue. Half gallon ...cvvvnennisss . 81.50

- GAlON o oeveroriey P— N1

Band YourTrees With Tree Tanglefoot

Prevents Caterpiltars, Moths and Worms, Price, 1 Ib., 30c; 3 Ibs., B85¢c;
10 1bs., $2.65; 20 1bs., $4.80. Protects against all cllmbmg insects—1 Ib.
makes a band 9 feet loug

HardyPerenmalGarden Plants

once planted are good for all time,
increasing in beauty each year,
blooming continuously through the
season. Succeed everywhere, need
little attention and are inexpensive,

Strong flowering clumps of the
following at 15¢ each, $1.50 dozen.

Rudbeckia or Golden Glow
Canterbury Bells, white, blue and pink
Gaillardia

Duronicum
Delphiniuma
Coreopsis
Oriental Poppy
Iceland Poppy
Campanula
Helianthus
Shasta Daisy
Hollyhocks, double and single, $2 doz.
Perennial Phlox. hardy as oaks and
will increase in beauty every year.
Strong flowering, roots, 154 et
g5 doun. . . -
A large assortment of best hardy annua i
re‘ady in April. See our cltzlogue !::»rlml pti.:: md ;rnga.m

VEGETABLE SEEDS

Are Best for Home Gardens

Select woefin now for r home gar-
800N A8 80l can bhe

ur fnd Catalogue for

¥y O
m and information on

JUST ONE MORE
WEEK OF OUR
SPECIAL GARDEN
COLLECTION

Home Garden Collsctiom No, 1 Will
Plant 20x30 Feot,

Pirst Sowing During Narly March.
1 und Onion Sets, 1 pkt. Peas,

Cultural
succeasive

AN . Sei e S el .5 .28
1 pkt. Leituco 1 Curied Sim n
Sither wh. or bl ‘seeded.. A
2 l:lr.u Radish, 1 E. 8, 'rurnip. wi.
1 White Iciele ..... AR S |

munmu.

2 pkts. Lettucs,1 Diamond Euly.
CHEDEE i i vaseninassnnenovnd il
1 pkt, ST - T AT 05

2 pkts, dish, 1 White lclclq =
MATREOE . . cicnissioensniintsniennns 16

1 pound Onion Bets, 1 pkt. Onlon,
izetaker . . .....c0i0% fosaneans ol

1 pkt. Beet, Ex. Ea. tian, 1
pkt Carrot, E. 8. H Ao hwued 10

1 pkt. Turnip, E. Mllan. 1" pkt.
eas, American Wonder ........ A6

1 dos. Ea, Cabhare Plants, Buly
Jersey Wakefleld .........0c000 40

_ Third Sowlag,
May 1 to June 186

1 pkt, Cofln, Qolden West, 1 pkt,
ens, Dwf, Telephone .......... 20

3 klu Beans, 1 Pencil Pod Bilk,
Vax, 1 New Stringless ... 20

1 oz, Spinach, 1 pkt Cucumber,
Davia Parfeot ......coc00as0000 20

1 pkt. Radish, Rose China Winter,
ki, Lettuce, May King...... A0
1 pkt. Parsnip, 1 pKt. Garden Orese .10

1 dos. lub!mze P!nnlu Danish Ball
Head . . .. Vainly e e eu wb e 10
Total . SOEONITD B O AR $2.28

Homs Gardsn Collsotion, No. 8, Wil
Plant 30560 Feet.

2 1bs. Onlon Bets, 2 pkis. Peas, 1

Alaska, 1 P:nra Barly ......... .50
8 pkis, l..ﬂtuue, (‘urhd Blmpson,
e 10

g pkts. Radish, 1 E. 8. Turnip Wh,,
WhIte ToIole ...coocvivennonss A6

Seoond Sowing,
March 15 to April 30.

2 pkte. Lettuce, 1 Chrispelte, 1 Dia-

mond Early .....c.oeeciprinses-s A5
1 oz, Bpinach, 1 pkt. Garden Cress .16
] Flﬂ.n. Radisgh, White Ieicle, 1
rimson Glant, 1 Chartler...... .20
2 1bs. Onlon Bets, 2 nklu Onlon, 1
Prizetaker, 1 Bermuda ......... .40
1 om. Bul, B Essvtinn 2 pks.
(nrrot. 8. Horn, 1 Chante- 5
2 gu Turnip, 1 Early Milan, 1
WHILE BEE o v soverosionstisanas A0
ks, Peas, 1 American Wonder,
ERUUR i sivsovdonnenns smsnson 20
2 doz. Cabbage Flanta K. Jersey
Wakefleld . svyougasse BB
1 dox. Cauliflower Plants, Eariy
Boowball . ., ....cveiinvinninne AB
Third Bowing,
May 1 to Juns 1.
2 pkis, Corn, 1 Golden West, 1
warly Evergreen .......ic.oi.ais .20
2 pkts. Peas, 1 Dwf, Telephons, 1
agnificent , . cosovvasnsnsangas 20
2 ?kta Beans, 1 Pencll Pod Hik.
Wax, Naw Btringless.'. ... .... 20
1 pkt Bvunn Pole, Kentucky Won-
"d"-ﬁl”'i ....... pob eaptapianed 10
= OF, nach, 1 PpKt Wrsnip,
plkt, agnls!h : " 428
2 pkie, Cucumber, 1 Davis Purrnct
Bouton PlokIIng ....ocovsoes 16
2 pkts. Radish, 1 Ron China, 1 Col.
ammoth” White ..........c... 10
2 Bku Lf)tuce 1 May Ring, 1
rown DUteh .. .ocivieiinnscnen .10
1 pkt. Garden Crela, 1 on Beet,
1t long Blood ........ .20
8 d?‘l d;tbban Plants, Danish Baill =
" RN TR YA 3
2 dox. Cauliflower Plants, Algiers .20
1 dos, Tomato Plants, Early Jewel .15
TOMWE . & siviaveiagsnnnsrsvoning $4.70

&#lﬂ‘l‘lﬁ' m

A¥iEx o 's3.50

PLANTS WILL BN DELIVERED IN
BEASON.

Por Larger Plantings Comsult Us '

GARDEN BOOKS

F‘or up-to-data referance
mtt @

works on
, Farm.

hmtnrr 4! 49' t“'l' porhd
[ Dl-ltl An of aur
books postpaid.

. Send 'i‘;’
name asd®lto

If You Want to Be Sure of Hninng the Finest Sweet Peas,
and Lots of Them, Order Our Home Collechon

SIX FAMOUS SPENCERS

ASTA OHN ........ ....Lavender || KING EDWARD ........Crimson
COUNTESS SPENCER .....Pink || OTHELLO ........Deep Maroon
HELEN LEWIS .........Salmon WHITE SPENCER

These will give you a splendid assortment of the most beautiful and
brilliant calors. They are all vigorous growers and free bloomers. Flow:
ers are large, of finest form and are borne on~ long, strong stems,

6 large packages will plant 35 feet ...... .5“
6 one-ounce packages will plant 100 feet .....ccivvvriiiiiaress . 51,00

FOR THE ELKS' CONVENTION—Purple and White Sweét_Pell
will be in demand. PLANT NOW., Correct shade is our
ELKS' PURPLE

For the most complete list of finest varieties of Sweet Peas, including
all types and classes, see our 1912 catalogue.

1912 DIAMOND COLLECTION SUPERB SWEET PEAS—Special
offer of entire collection 12 pkts, $1.60 postpaid. Including latest
European and American novelties,

DURING MARCH PLANT

Flowering and Ornamental Shrubs
Fruit Trees, Berry Bushesand Plants .

FLOWERING SHRUBS|  EVERGREENS

Early varieties that flower before || Japan Umbrella Pine—Fine !rd-
the foliage appears, SRS, AN Lo ciiirnesnana
Azalea-Mollis Bush, $1 to $1.50 Tlr‘n{a ??N“_ ﬂvmmdal—Ch
Azalea-Mollis Standard, 4 to 5 feet, 0.3 feet, €ACh vorcnsres
T R e | T $2.00 || Kalmia—Fach .............

Magnolia Soulangeana, fine ‘s & E:miln orf,” 31.50%

men, full bud, each o Gﬂ i Preds
- regon pe—Nice plants, nu
Magnolia Conspicua, choice "' Ty Brown, each ....cosisans

mens, each ,,,.$1.00 to $1.

ci- || Boxes—Standard Box fine
“:f::?shegf,mdlﬂo“' chowc . c];b heads, choice specimens..$4.00
Forsythia, 4 to 5 feet ......... GOoé¢ HYDRANGEAS

Daphne, pink and white, 2 feet, B1

All in full bud and will bloom pro- .Jﬁ'ﬁ&:"ﬁmu an

e

Each 86c to §0¢;
fusely. Must be planted now. © P{“k nda '“
SPI lar favorites. ooming  from
R}EAS Summer until klllcd bs’ frost.
Beautiful and aceful flowerin Tbe,
e, e were, Mking Titae
ain w e ' . »
sily rountaing ot Wloon 7 "bpiracs | Ornamental Cllmbm;Vinu. 3
mtu — Thunbergll — the =ed A-. WIBTARIA-—Purple, white, v;n
Water and -rose color :l:r.i Extra oholm large plants, 76¢

2 to 4 feet, The each,

WEIGELIA

White, Pink, Bed and Vary :
-\mmer.rlrnl bloom ."oeh

Onllatt l—hao ftlowering,

Montana] each 60c! dox. $6.00.
Clematis Panioulata. Each 36c to

lovely,
The follage i of great heauty. A Goe,
valuable shrub that should be more ﬂl BOBTON w m

m-ral‘.l planted — stock extra fine
l Y

mm ARE TEE BREST-—
nxou

!:;gnh 350, vgnu
16c. All ahouﬂ he planted

Special Offer—Choice Collection Lilacs-Named Varieties.

Both standard and bush types. Splendid specimens in full bud that will
flower profusely this Spring. Exceptional values at 75¢ to $1 each.
For complete list of PFruit and Ornamental Trees, Berry Plants and
Roots, see our Gs-pngc Nursery Catalogue—Free on request.

OUR FERTILIZER BOOK IS FREE—TELLS HOW AND WHEN TO APPLY— ASK FOR A COPY

__-I

OUR 1912 SEED ANNUAL H'..-H?E.“.na

ment of sterliig noveities and standard varieties of 81
sibla to procum—ﬂhould be in the hande of every homas
and wﬂi will be aenl ou, If E 1u wlnt bmt I ult

Istin
Plants and
owner

iving - valuable wultural

the finest assort-
ursery Btocks pos-
Call or send your name

i Uil mivied

Btates De
analyst,

“DIAMOND QUALITY SEE.DS AreTutul Seeds

Our laboratory Js com leto Ii: its equipment as approved by the United
rtment of &cu t

taining a M Ineuhn.

ure nnd in in clurg”.f an upeﬂ-ﬁ
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