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PREFACE

THis book is the successor to the author’s “Fertilizers and
Crops,” published in 1912. The intervening years have been filled
with the ever-increasing activity of agricultural research workers in
the study of problems relating to plant nutrition and crop produc-
tion, covering all of the various phases,—chemical, physical, and
biological. Many definite facts have thus been added to our knowl-
edge.

Like its predecessor, this book has for its purpose not merely to
give information but also to present it in such a systematic way as
to make clear fundamental relations and to emphasize the
reasons that underlie every practice suggested. The conditions are
studied under which plant-foods, whether in the form of soil com-
pounds, of farm-produced materials, or of commercial fertilizers,
can be conserved and, at the same time, utilized with the greatest
efficiency and economy in the production of crops.

Not only is it desirable but essential that a book that treats of
the practical use of fertilizers on the farm be something more than
a mere collection of formulas or recipes, that give the number of
pounds of nitrogen, phosphorus, potassium or other compounds to
apply to individual crops. Important also is it to make as prominent
as possible other vital factors that influence or control the effective-
ness with which a crop utilizes the nutrient. materials supplied to it.

It has been the privilege of the writer for a period of forty years
to be in touch with work relating to plant nutrition. Through per-
sonal contact he has been enabled to learn the practices, difficulties,
and needs of farmers in relation to many of the problems of crop
growing with the use of fertilizers. In no small degree, this book
is, therefore, the outgrowth of an appreciation of the farmer’s point
of view. It seeks to assemble and arrange many of the facts and
principles the farmer desires and needs to know.

As Chemist of the New York Agricultural Experiment Station,
the author in 1890 had the responsibility of organizing the New York
State fertilizer inspection work, with which he continued in close
official relations until his retirement in 1929. He was thus for many
years brought into intimate contact with the various aspects con-
nected with the distribution and use of commercial fertilizers. He
has been able to know at first hand the changes and developments
that have taken place in the fertilizer trade. There is thus made
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possible a full discussion of the new synthetic fertilizer compounds
now coming into increasing use and also of the highly concentrated
mixtures of commercial fertilizers now in the market.

In the preparation of this book, it has been the author’s aim to
keep in mind not only the requirements of students in agricultural
colleges and high schools but as well the needs of student farmers
who, in increasing numbers, are directly and vitally concerned in the
profitable production of crops. The book can be used to advantage
in the educational work promoted by granges and other farmers’
organizations.

For the marked favor which has been accorded its predecessor,
as shown by its extensive use during nearly twenty years, appre-
ciation can not be expressed in any way more appropriate than by
writing the present book and bringing the fertilizer subject up to
date.

Lucrus L. VAN SLYKE
Geneva, N. Y.

It is greatly to be regretted that Dr. Van Slyke did not live to see
this book through the press. He died only a few weeks after com-
pleting the manuscript. Fortunately his son, Dr. Donald D. Van
Slyke, Chemist, Member”of Rockefeller Institute for Medical Re-
search, has edited and proofread the text which is thus given the
further stamp of authority.

PusLisHER’s EpiTOR

Ammo-phos-ko. After this book was in plate form the United
States Court of Customs and Patent Appeals cancelled the registra-
tion of this trade mark name on the grounds that it is an infringe-
ment of the previously established trade mark term “nitrophoska.”
At the date of publication it is not known whether the former prod-
uct has been renamed.—(See page 180.)
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APPENDIX

In the following pages, we give, for convenience of reference, the approximate amounts of nitrogen, phosphoric acid (PsOs), and potash
(Ks0), with equivalent amounts of phosphorus (P) and potassium (K) commonly present in materials used as sources of plant-food in fer-
tilizers and also in farm products and other materials that may be of interest to crop growers:

TABLE 62,—COMPOSITION OF FERTILIZING MATERIALS USED AS SOURCES OF NITROGEN, PHOSPHORUS AND POTASSIUM

Pounds in 100

Material Phosphoric Acid (P:iOs)
ateri ;
Nitrogen Total Available Potash (Ks0)
Ammonium sulfate (p. 166) .......c.c00veenns] O
Apatite (P. 175) .ieveiivnnenrniecrncerenaserenedieennnees 33t044 (1St020P) | .vvevennrcrennnen]erennnnctnnacsonecnnsnennns
Ashes
anthracite coal ......ccociniiiiiiiiieiiien i 0.1t00.15(004tc007P) | ................. 0.1 to 0.15 (0.08 to 0.12K)
bituminous €oal ......c.iceiniiiiinereneerdieiiinees 04t00.5(015t00.20P) | .....coivnvvvenn. 0.4 to 0.5 (0.3 to 0.4K)
lime-kiln (p. 190) ....cvviivacvnnnanananadicieinnee 0.5t01(0.2t004P) | ....cvvierinnnnn 0.1 to 1.5 (0.08 to 1.2K)
spent tan-bark .......ccciveiiiiiinennnneederiiiine 15t02(0.7t009P)  L...iviivvevennnen 1.5t02.5 (1.2to 2K)
wood, leached (P.190) .....ccvvivireeeanidieneennes 1t01.5(04t00.7P)  |....ccvvverinnnnn 1to 3 (0.8to 2.5K)
wood, unleached (p. 190) ...c.cvcvvnneena s deirennnn 1t02(04to09P) | ... .ceviinaran. 4to 6 (3.3t06.6K)
Azotin, See meat-meal (P. 169) ......c.ceniiaannd
Basic-slag phosphate (p. 290) .........c.coevvidaranen vee 10t0I18 (441t08P) | .e.ceeinirrinnaens]encenassnrsnaranrnancansans
Blood, dried red (p. 169) ......covvieriennnnnes 138015 | .. .iiieiiinrennnccnnennns T
“ “ black iiiiiiiiiiiiiiiiiiiiiiianed L2323 - O
Bone (p. 183) ..iiiiiiiiniinincncinnscanronanand
F Y PP 30t035(13t0155P) | ... i ittt ererea
“  black (p. 185) . 251035 (11t0155P) | ... ... i eeereriiiiiiiiiiiiiieee
“  black, dissolved 13t0 16 (5.7 to 7P) 12014 (53t06P) | ceeeneerennnanernanocnnans
“  dissolved ....iiiiiiiiiiiiiiiiiiiiiiens 13t0 16 (5.7to 7P) 12014 (53t06P) | ceeennineeciiiiiiiiinannnn.
“  meal, steamed (p. 183) ... ....oiiiiiel 2to3 23t025(10t011P) L. . ... iiiiiieeii]irieiir i
“ “  from glue-making ........coo0e0n 1tolS 25t030 (11to13P) | ... e
" % OPAW iiriisicsiiriisssssncstssane { 3to4d 21t025(9t011P) | ... . iiieiiiiieiiiirecinitiiiiaiiiiiiniiains
Camallit ....ovvvieenveereensrnacncssnerssacsredeeennnsaeleceraiiiriiieneirenaenions N 13 to 14 (108 to 11.6K)
Castor-bean pomace (p. 168) ....ccciiieeinnnans S5to6 . 2t02.5(09t010P) [ ... ... .ciaienen 1t01.25 (08 to 1K)
Cottonseed-hull ashes (p. 190) .....ccovvvvneeneadiniinanss 7t012(3t0S3P) ... ....eiiiiiiien 15 to 25 (12.5 to 20K)
Cottonseed-meal (p. 168) ...cocoviiiincannaned 7to8 2t03(095to13P) L v eiececeaieaaras 1.5t0 2 (1.25t0 1.65K)
Cotton waste from factory ......ccccevevniaccnnenad 1.32 0.45 (0.20P) L e 0.36 (030K)



Fish, dried and ground. (p. 170)
“  menhaden

“ acidulated .........0eiiiiiiiiiiaiiiiniia.
“  dog-fish scrap ......covcvvveninaniiaaaas
“ whale SCrap .......ccciiiriiniiiiiieanaasd

Garbage rubbish (N. Y. City)
Grape refuse from wine factory
Hair (p. 172)
Hoof-meal and horn-dust (p. 171)
Kainite (p. 189)
Leather, ground (p. 172)
“ acidulated
Meat scraps (p. 169)
Muriate of potash (see potassium chloride).
Nitrate of soda (see sodium nitrate)
“ “ potash (see potassium nitrate)
Phosphates (p. 173)
Florida hard rock (p. 174)
Florida land pebble
Peace River pebble
South Carolina land (p. 174)
Tennessee blue (p. 175)
Tennessee domestic
Potassium chloride, 80 to 85% (p. 188)
“ carbonate, 90 to 95% (p. 189)
“ 96 to 98%
nitrate (p. 165)
sulfate, 90 to 95% (p. 188) .
double manure salt 48 to 53% (p. 189).
manure salt, 20% (p. 189)
Powder-works waste
Sodium nitrate (p. 165)
Superphosphate (p. 176)
Tankage, general range (p. 169)
“ concentrated
crushed
garbage (p. 171) .......... bererneaes]
Thomas slag (see basic slag).
Tobacco waste (p. 190)

“

Wool waste (p. 172)

8to 10
5
7.5t09
115

34t03.7

0.75
14to 16
10to 15

10to 12
7to8
13to 14

5.5t07 (2.5t0 3P)
3 (1.3P)
306 (1.3 to 2.5P)
0.8 (0.35P)
0.10 to 1.47 (0.04 to 0.65)
0.20 (0.09P)

36 (16P)
31 (14P)

28 (12P)
27-28 (11to 12P)
30 (13P)

32 to 34.5 (14 to 15P)

13 to 18 (5.7 to 8P)
2to 18 (1 to 8P)
2to 4 (0.9 to 1.8P)
3 to 18 (1.3 to 8P)
0.5to1 (0.2t00.4P)

0.5to 1 (0.2t0 0.4P)
2to 4 (0.9 to 0.18P)

2.25t0 4.25 (1.8t0 3.5K)
0.4 (03K)

50 to 53 (41.5 to 44K)
61 to 64.5 (50 to 53.5K)
65 to 66.5 (54 to 55K)
44 (36.5K)

48 to 51 (40to 42K)
26 to 29 (22 to 24K)
11 (9K)

16 to 18 (13 to 15K)

0.5to 1 (0.4 to 0.8K)

5t0 10 (4 to 8K)
1to 3 (0.8 to 2.5K)

ComposiTION OF FARM MANURES. See Tables 25 to 32, pp. 216 to 225.
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TABLE 63—AMOUNTS OF NITROGEN, PHOSPHORUS AND POTASSIUM IN
FARM PRODUCTS, FEEDING MATERIALS, BY-PRODUCTS, ETC.

Material Nitrogen

Ajax flakes..........cvveeennnnns 5.20
Alfalfa, green .........c...000ne 0.60
“ hay .ovvveeireriiicnaans 245
Alsike clover (see clover)
American poultry food........... 2.20
Animal meal............000nunns 6.10
Apple:
Fruit ...oocovvvevennnnes 0.05
Leaves ....cveevarienanne 1.00
New wood .....ovvnnenns 0.50
Pomace ......cereecinees 0.20
ADHiCOt .ovvvvverreenenananonsse 0.20
Artichoke ........cocevvinnennes 0.35
Asparagus, young shoots......... 0.35
“ full-grown plant...... 0.40
“ berries .............- 1.10
Atlas meal, distillery feed........ 5.50
Balm, fresh stems and leaves..... 0.20
Barley, bran .........c0enininn 175
“ brewers’ grains, dry
[] “® [14
“ chaff ...ooevieiinni.
“ feed ...vevrniiiiiiionnns
«“ flOUr .cvvvrveonnnnnanane
“ grain -.....eieeiiann.ns
“ green forage
“ ground .......
“ malt .........
“ malt-sprouts
“ meal ....ccoovconccavanns
“ middlings .....c.nhiaen
“ SEIAW .evrecesoonncnears
Bean, field, hay
13 [} meal
4 “® seed
“ “ shells
(1] [ straw
Beans, garden, beans and pods.... 0.25
“ “ leaves ........... 0.50
“ “ stalks ........... 0.40
Beets, red, roots .......cc000.0- 0.25
“ “ HOPS ..eeerrevcaaonne 0.35
“  young roots and tops...... 0.35
“  mangolds or mangels...... 0.15
“  SUBAL .e.eeeciresrecennane 0.20
“ yellow fodder............. 0.20
Blackberries, fruit .............. 0.22
“ leaves .....eeeeenes 1.00

POUNDS IN 100

Phosphoric
acid (P:Os)
0.70 (0.31P)
0.15 (0.07P)
0.50 (0.22P)

1.20 (0.53P)

0.02 (0.01P)
0.15 (0.07P)
0.15 (0.07P)
0.02 (0.01P)
0.05 (0.02P)
0.15 (0.07P)
0.10 (0.04P)
0.12 (0.05P)
0.35 (0.15P)
0.25 (0.11P)
0.20 (0.09P)
0.90 (0.40P)
1.25 (0.55P)
0.30 (0.13P)
0.25 (0.11P)
1.30 (0.57P)
0.85 (0.37P)
0.75 (0.33P)
0.15 (0.07P)
0.65 (0.30P)
0.95 (0.42P)
1.65 (0.73P)
0.65 (0.30P)
1.75 (3.77P)
0.20 (0.09P)
0.65 (0.30P)
1.00 (0.44P)
1.20 (0.53P)
0.30 (0.13P)
0.25 (0.11P)
0.08 (0.03P)
0.10 (0.04P)
0.10 (0.04P)
0.10 (0.04P)
0.10 (0.04P)
0.10 (0.04P)
0.10 (0.04P)
0.10 (0.04P)
0.10 (0.04P)
0.06 (0.03P)
0.12 (0.05P)

Potash

(K0)
0.20 (0.17K)
0.50 (0.42K)
2.10 (1.74K)

0.90 (0.75K)

............

0.10 (0.08K)
0.35 (0.30K)
0.25 (0.21K)
0.15 (0.12K)
0.30 (0.25K)
0.45 (0.37K)
0.25 (0.21K)
0.75 (0.62K)
0.85 (0.70K)
0.15 (0.12K)
0.70 (0.58K)
0.85 (0.70K)
0.20 (0.16K)
0.05 (0.04K)
1.00 (0.83K)
0.90 (0.75K)
0.60 (0.50K)
0.50 (042K)
0.50 (0.42K)
0.35 (3.30K)
0.45 (0.37K)
1.80 (1.50K)
0.25 (0.21K)
0.70 (0.58K)
1.10 (0.91K)
2.00 (1.65K)
1.50 (1.25K)
1.30 (1.10K)
0.35 (0.30K)
1.90 (1.60K)
0.30 (0.25K)
0.50 (0.40K)
0.55 (0.45K)
0.50 {0.42K)
0.55 (0.45K»
0.65 (0.55K)
0.35 (0.30K)
0.45 (0.37K)
0.50 (0.42K)
0.23 (0.20K)
0.77 (0.64K)
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POUNDS IN 100

Phosphoric Potash
Material Nitrogen acid (Ps0s) (Ks0)

Blackberries, new wood ......... 0.55 0.15 (0.07P) 0.25 (0.21K)

“ old wood........... 0.27 0.03 (0.02P) 0.15 (0.12K)
Brewers' grains (see barley).

Buckwheat, bran ............... 2,75 1.50 (0.66P) 1.10 (0.90K)

« feed .....oeiiiinnns 3.00 1.60 (0.70P) 1.00 (0.80K)

Buckwheat, flour .............. . 075 0.50 (0.22P) 0.15 (0.13K)

“ grain .............. 1.50 0.60 (0.26P) 0.30 (0.25K)

“ BIEER ...vveveenenes 0.40 0.08 (0.03P) 0.35 (0.30K)

“ hay ..ooiviiiiinnns 0.80 0.60 (0.26P) 2.40 (2.00K)

“ ° hulls ...... PPN 0.55 0.06 (0.02P) 0.75 (0.62K)

“ in blossom ......... 0.50 0.03 (0.01P) 0.40 (0.33K)

“ middlings .......... 4.75 3.00 (1.32P) 2.25 (1.85K)

“ F13 -8 1.25 0.15 (0.07P) 1.15 (0.95K)

“ Japanese, green ..... 0.25 0.15 (0.07P) 0.55 (0.45K)

“ “ hay ...... 1.60 0.85 (0.37P) 3.30 (2.75K)

“ silverhull ........... 0.30 0.15 (0.07P) 0.40 (0.33K)

BULLEE tivvvverrncncnncnnaaonnns 0.15 10.05 (0.02P) 0.03 (0.02K)

Buttermilk ........ciiiieiiiiin 0.50 0.15 (0.07P) 0.15 (0.12K)

Cabbage, head ................. 0.30 0.10 (0.04P) 0.40 (0.33K)

“ stump and outside leaves 0.37 0.10 (0.04P) 0.45 (0.37K)

Carrot, TOOL «evvivueenrononaaes 0.23 0.13 (0.08P) 0.53 (0.44K)

« tOPS ivrireinnecnianens 0.54 0.13 (0.08P) 0.11 (0.09K)

Cauliflower, head ............... 0.28 0.10 (0.04P) 0.33 (0.27K)

“ leaves ......ocoeenn 0.35 0.10 (0.04P) 0.47 (0.40K)

Celery ..o.oovvvvennnn Ceeerreaes 0.25 0.20 (0.09P) 0.75 (0.62K)

Cheese, whole-milk ............. 3.75 0.75 (0.33P) 0.30 (0.25K)

“  skim-milk .......0 7.50 0.75 (0.33P) 0.30 (0.25K)

Cherry, fruit pulp ......covvuene 0.17 0.04 (0.02P) 0.20 (0.17K)

“ stones ...... Cerereeaaaes 0.47 0.15 (007P) 0.25 (0.20K)

“ SEEMS civiirnirenaenanne 0.35 0.13 (0.06P) 0.60 (0.50K)

“ JeAVES siiiiiieinniieeans 0.60 0.11 (0.05P) 0.72 (0.60K)

« WOOd siereiiieiiiinians 0.45 0.15 (0.07P) 0.30 (0.25K)

Clover, alsike, green ............ 0.50 0.12 (0.05P) 0.30 (0.25K)

“ “ hay seiesiieninns 2.10 0.50 (0.22P) 1.25 (1.05K)

%  crimson, green .......... 045 0.12 (0.05P) 0.40 (0.33K)

« “ hay ........... 2.10 0.45 (0.20P) 1.50 (1.25K)

“  mammoth, greeA ........ 0.50 0.12 (0.05P) 0.40 (0.33K)

« « hay ......... 2.20 0.55 (0.24P) 1.20 (1.00K)

«  red, EIEER ....eeereren.. 0.55 0.13 (0.06P) 0.50 (0.42K)

“ “hAY eeeirniennianes 2.10 0.50 (0.22P) 2.00 (1.65K)

« “ seed L.iieeiieieenns 3.00 1.50 (0.66P) 1.40 (1.15K)

« sweet, BreeN ............ 0.55 0.15 (0.07P) 0.50 (042K)

“ “ hay ciieiiiennens 2.00 0.55 (0.25P) 1.85 (1.55K)

B white, green ............ 0.50 0.20 (0.09P) 0.30 (0.25K)

“ “  hay .iiieieinenn. 2.25 0.50 (0.22P) 1.25 (1.05K)

Cocoanut meal.................. 3.90 1.60 (0.70P) 2.40 (2.00K)

Corn, bran ..................... 1.65 1.20 (0.53P) 0.70 (0.58K)

“  broom, green fodder....... 0.30 0.15 (0.07P) 0.70 (0.58K)

« “ seed ............. 1.70 0.70 (0.30P) - 0.50 (0.42K)

“ « stalks ............ 0.85 0.45 (0.20P) 1.85 (1.55K)

“  cobs ...... frraeseaaes .. 040 0.06 (0.02P) 0.45 (0.37K)
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Material
Com products:
« and cob meal......... [
“«  fodder with ears..........
“ “ without ears.......
grain .....oieeieiiiianeen
“  huskS ceiiieeciecacniinnnn
“ green forage .............
«  kafir, red, green forage....
({4 “ white ({3 “® .
“  meal ..eeieiieinnaionnenn
“«  middlings ......ccc00nnnn
¢ Silage .....ieenerecacinnen
€ stalks L....eieenencieeeane

“ “ Queen .........
« “ Star .o.ieeeeens
“ ¢ Wamer's .......
Gluten meal, Buffalo .......
“ «  Chicago .......
“ € cream .......-
“ « globe .........
“ “  Hammond .....
“ “ Jowa .......-

Sprouts .......ccceeecanaces

“ seed ....ioncennaranns
Cream ....cccovmsecassssasssss
Cucumbers, edible part..........
. u leaves ....ceveeaonne
“ VINES ..ocvrionnnnann

Nitrogen

POUNDS IN 100

Phosphoric
acid (PéOs)

0.60 (0.26P)
0.55 (0.24P)
0.30 (0.13P)
0.65 (0.30P)
0.07 (0.03P)

. 0.13 (0.06P)

0.13 (0.06P)
0.12 (0.05P)
0.65 (0.30P)
0.35 (0.15P)
0.12 (0.05P)
0.40 (0.18P)
1.25 (0.55P)
0.40 (0.18P)
0.90 (0.40P)
0.65 (0.30P)
0.35 (0.15P)
0.35 (0.15P)
0.30 (0.13P)
1.15 (0.51P)
0.35 (0.15P)
0.30 (0.13P)
0.60 (0.26P)
0.50 (0.22P)
0.45 (0.20P)
0.65 (0.30P)
0.45 (0.20P)
1.00 (0.44P)
1.40 (0.62P)
1.40 (0.62P)
1.55 (0.70P)
trace
0.20 (0.09P)
0.10 (0.04P)
0.20 (0.09P)
0.12 (0.05P)
0.10 (0.04P)
0.30 (0.13P)
0.12 (0.05P)
0.06 (0.03P)
1.25 (0.55P)
0.45 (0.20P)
0.20 (0.09P)
3.00 (1.30P)
0.12 (0.05P)

0.55 (0.25P)

1.00 (0.44P)
0.15 (0.07P)
0.06 (0.03P)
0.08 (0.03P)
0.08 (0.03P)

Potash
(K0)

0.50 (0.42K)
0.90 (0.75K)
1.40 (1.15K)
0.40 (0.33K)
0.25 (0.21K)
0.33 (0.27K)
0.45 (0.37K)
0.50 (0.42K)
0.40 (033K)
0.2§ (0.21K)
0.35 (0.30K)
0.90 (0.75K)
0.65 (0.54K)
0.20 (0.16K)
0.10 (0.08K)
0.20 (0.16K)
trace
“

“

0.60 (0.50K)
trace
0.10 (0.08K)
0.10 (0.08K)
0.10 (0.08K)
0.05 (0.04K)
0.10 (0.08K)
0.50 (0.42K)
0.7 (0.62K)
0.80 (0.66K)
185 (1.55K)
trace
0.10 (0.08K)
0.26 (0.22K)
0.30 (0.25K)
0.30 (0.25K)
0.35 (0.30K)
0.35 (0.30K)
0.55 (0.45K)
0.55 (0.45K)
1.15 (0.95K)
1.10 (0.90K)
1.10 (0.90K)
175(1.45K)
045 (037K)
1.75 (1.45K)
1.20 (1.00K)
0.13 (0.11K)
0.20 (0.17K)
0.70 (0.60K)
0.60 (0.50K)
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POUNDS IN 100

Phosphoric Potash
Material Nitrogen acid ( P:0s) (K0)
Currants, fruit 0.30 - 0.12 (0.05P) 0.30 (0.25K)
«“« leaves ... 0.70 0.20 (0.09P) 0.95 (0.82K)
“ stems 1.00 0.35 (0.15P) 0.75 (0.62K)
“ new wood (.......... 0.45 0.22 (0.10P) 0.35 (0.30K)
“ old wood ............ 0.57 0.23 (0.10P) 0.22 (0.18K)

Daisy, white, hay .............. 0.25 0.40 (0.18P) 1.20 (1.00K)
“  ox-eye, hay ............. 0.30 0.45 (0.20P) 1.25 (1.05K)

Dandelion, green................ 0.35 0.10 (0.04P) 0.60 (0.50K)

Dewberries .......covveereneenns 0.22 0.06 (0.03P) 0.20 (0.17K)

Eggplant, edible part ........... 0.20 0.05 (0.02P) 0.30 (0.25K)

“ 1eaVES ceveviriiinianes 0.85 0.15 (0.07P) 1.00 (0.83K)

EZES ©vveevenrearecannecnannsns 2.25 0.40 (0.18P) 0.15 (0.12K)

Endive ....coovvvvinnninnnnnns 0.30 0.07 (0.03P) 0.75 (0.62K)

Flax seed ...ocvevveernernnnses 4.35 1.60 (0.66P) 0.95 (0.80K)
O OSEIAW iivrrninenrieaneons 0.85 0.20 (0.09P) 1.00(0.83K)

Fox-grass hay........ccvvunncnes 1.20 0.20 (0.09P) 0.95 (0.80K)

Germ-meal (see corn products).

Glutten-meal (see com products).

Gooseberries, fruit .............. 0.16 0.08 (0.03P) 0.03 (0.02K)

“ leaves .....c..eu.e. 0.70 0.23 (0.10P) 1.13 (0.94K)
“ " new wood......... 0.40 0.21 (0.09P) 0.40 (0.33K)
“ old wood.......... 0.50 0.25 (0.11P) 0.40 (0.33K)

Grape-pomace, fresh ............ 0.95 0.14 (0.06P) 0.63 (0.52K)

Grapes, fruit ........ocvveinennn 0.15 0.07 (0.03P) 0.30 (0.13K)
“ leaves ......coeeeeinannn 0.45 0.10 (0.04P) 0.35 (0.30K)
“  new WOOd..........c0ns 0.30 0.10 (0.04P) 0.30 (0.25K)

Hempseed .......cccievennennns 2.50 1.75 (0.77P) 1.00 (0.83K)

Herd grass ......ocovvvevennnnns 1.00 0.35 (0.15P) 1.50 (1.25K)

Hominy feed (see corn products).

Hops, entire plant, air-dry....... 1.00 0.60 (0.26P) 1.40 (1.15K)
“  cones or fruit, dry........ 1.70 1.10 (0.48P) 1.50 (1.25K)
“ 0 refuse c.ieiieveceneneanns 1,00 0.20 (0.09P) 0.10 (0.04K)
“  vines, air dry............. 0.65 0.30 (0.13P) 1.35(1.12K)

Horehound .......ovoovinenenes 0.70 0.15 (0.07P) 1.00 (0.83K)

Horse-radish, root............... 0.40 0.10 (0.04P) 1.00 (0.83K)

Hungarian grass, green .......... 0.35 0.15 (0.07P) 0.50 (0.42K)

« “  hay .ooiiniinann 1.20 0.40 (0.18P) 1.40 (1.15K)
« “  seed ..eiiainen 1.60 0.45 (0.20P) 0.40 (0.33K)

HYSSOP «evnvvrneness . 0.50 0.15 (0.07P) 0.55 (0.46K)

June grass, hay............o0unt 1.05 0.35 (0.15P) 145 (1.20K)

Kentucky blue-grass, hay........ 1.20 0.40 (0.18P) 1.55 (1.30K)

Kohl-rabi ......cccovveeinensens 0.50 0.25 (0.11P) 0.45 (0.37K)

Lemon culls, Calif. ............. 0.15 0.06 (0.02P) 0.26 (0.22K)

LettUCl coveuvvoeernconcvnoonans 0.25 0.08 (0.03P) 0.45 (0.37K)

- Linseed;
“ meal, old process........ 5.30 1.75 (0.77P) 1.30 (1.10K)
“ “  new process....... 5.70 1.85 (0.80P) 1.40 (1.16K)

Maize (see corn).

Malt (see barley).

Mangolds (see beets).

Marsh rosemary, hay............ 0.85 0.05 (0.03P) 0.25 (0.21K)
Meadow, fescue, Yay............ 0.95 0.40 (0.18P) 2.00 (1.65K)
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Material Nitrogen
Meadow, foxtail, hay ........... 1.50
“ hay, mixed grasses..... 1.50
. £11 A 0.50
Millet, common, green .......... 0.30
“® “ hay J.......... 1,25
“ “ straw .......... 0.70
“ “ seed ........... 2.00
“ bamyard, green ......... 0.25
“ “ hay ........... 1.30
“ Japanese, green ......... 0.30
“ “ hay .o.o.o..ln 110
“ “ seed .......... 1.60
“ pearl, green ............. 0.20
“ chaff .......oiiiaina., 0.75
Molasses feed .................. 3.00
Mushrooms .......c.coveenesnes 1.10
Muskmelons, fruit .............. 0.22
v vines and leaves.... 0.35
Cak leaves .......cocvveevennnns 0.80
QOat products:
Canada oat feed............ 0.70
Cream oat feed............. 115
Friend’s oat feed............ 1.40
Towa oat feed...........c....... 170
Monarch oat chop.......... 140
Royal oat feed.............. 1.40
Vim oat feed............... 1.10
“X” oat feed............... 1.20
Oats and vetch, green fodder.... 0.30
L L ¥ 2 2.00
Oats, branm .......c.covvvvnveaens 135
LIS Y- 0.75
LI 7. 135
L 31 2.00
« green fodder.............. 0.60
“ ground ......ceieiniinaann 1.85
L 1.50
“ hulls .ocveviecinraninannns 0.55
“  middlings ...cccc00vennnen 240
L3 X 2 0.60
“ and peas, green fodder..... 0.35
“ “ “ hay ..oiceneneen 1.65
« o« “ seeds ........... 2.70
L L L 0.75
Olives, pomace ........cceoueens 1.00
«“ refuse ......cceciiinanes 122
Onions, bulb ................... 0.23
L 7. Y 0.30
Oranges, California ............. 0.18
“ culls ...cocvenniiiinnss 0.20

POUNDS IN 100

Phosphoric

acid ( Pﬂl)
0.45 (0.20P)
0.40 (0.18P)
0.30 (0.13P)
0.10 (0.04P)
0.45 (0.20P)
0.20 (0.09P)
0.95 (042P)
0.15 (0.07P)
0.45 (0.20P)
0.20 (0.09P)
0.40 (0.18P)
0.65 (0.54P)
0.15 (0.07P)
0.20 (0.09P)
0.85 (037P)
0.40 (0.18P)
0.08 (0.03P)
0.08 (0.03P)
0.35 (0.15P)

0.30 (0.13P)
0.55 (0.24P)
0.60 (0.26P)
0.50 (0.22P)
0.65 (0.30P)
0.50 (0.22P)
0.55 (0.24P)
0.60 (0.26P)
0.15 (0.07P)
0.60 (0.26P)
0.20 (0.09P)
0.15 (0.07P)
0.65 (0.30P)
0.80 (0.35P)
0.15 (0.07P)
0.75 (0.33P)
0.65 (0.30P)
0.25 (0.11P)
1.35 (0.60P)
0.20 (0.09P)
0.15 (0.07P)
0.60 (0.26P)
1.00 (0.44P)
0.40 (0.18P)
0.14 (0.06P)
0.18 (0.08P)
0.09 (0.04P)
0.06 (0.03P)
0.05 (0.02P)
0.13 (0.06P)
0.07 (0.03P)

Potask
(Ks0)
0.20 (0.17K)
1.35 (1.12K)
0.18 (0.135K)
0.50 (0.42K)
1.50 (1.25K)
1.70 (1.40K)
0.40 (0.33K)
0.75 (0.63K)
2.75 (2.30K)
0.70 (0.58K)
1.20 (1.00K)
0.40 (0.33K)
0.48 (037K)
0.45 (0.37K)
2.00 (1.65K)
0.70 (0.58K)
0.40 (0.33K!
0.60 (0.50K )
0.15 (0.13K)

0.60 (0.50K)
0.65 (0.54K)
0.65 (0.54K)
0.55 (0.45K)
0.45 (037K)
0.70 (0.58K)
0.70 (0.58K)
0.75 (0.62K)
0.30 (0.25K)
1.25 (1.05K)
0.70 (0.58K)
045 (037K)
0.70 (0.58K)
0.60 (0.50K)
0.45 (037K)
0.60 (0.50K)
2.20 (1.80K)
0.50 (0.42K)
1.10 (0.90K)
1.25 (1.05K)
0.50 (042K)
1.80 (1.50K)
0.90 (0.75K)
3.20 (2.65K)
0.26 (0.22K)
0.32 (0.27K)
0.22 (0.18K)
0.55 (0.45K)
0.21 (0.17K)
0.21 (0.17K)
0.48 (0.40K)
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Material Nitrogen
Orchard grass, green fodder...... 0.45
“ “ hay ............. 1.20
Parsnips, 100t ......ccovevnnann 0.22
“ top
Pasture grass X
Peaches, fruit pulp ............. 0.08
«“ StONES .i.iiiiieinnna..s 0.27
“ leaves ................. 0.90
“ new wood ............ 0.43
Peanuts, meal cake ............. 1.40
“ feed ............. veens 1.50
“ shells ................. 0.80
w meal and shells ........ 1.15
“ seeds or kernels ........ 3.60
Pears, fruit .................... 0.05
R [ S 0.70
“ wood ...iiiiiiiiiieneen. 0.30
Peas, field, green forage......... 0.50
“ “ hay ...iiiiiiinennn. 2.00
“ “ meal ................ 3.00
“ “  middlings ........... 3.75
« “ seeds .....iieinennnn 3.75
“ “oostraw L.iiiiieia.... 1.40
“ garden, green ............. 1.15
“ “ leaves ............ 0.55
“ “ pods ............. 0.25
“ “ vines ............. 0.25
Peppermint, garden ............. 0.35
“ wild ............ ... 045
Plums, fruit pulp............... 0.12
Plums, fruit stones ............. 0.50
« leaves «....cviiiiiinnnnn 0.75
“ new wood .............. 0.50
“ StEMS «vviiviniiiniina... 0.35
Potatoes, leaves and stalks.,...... 0.60
« tubers ................ 0.35
«“ SWeEt iiiiiiiiianaaan 0.25
Pot marjoram ................. 0.50
Prickly comfrey ................ 0.40
Prunes, refuse .........0c0vunn.. 0.18
Pumpkins, flesh ................ 0.16
“ vines and seeds ...... 0.42
«“ seedS ...iiniiiiieanes 0.87
Quinces, fruit .................. 0.12
“ leaves ...l 0.90
“ new wood ............. 0.50
Radishes, root ................. 0.15
«“ LT + T, 0.42
Rape, green ..............0v.... 0.40
Raspberries, fruit .............. 0.20
“ leaves ............. 1.35
« new wood ......... 0.45

483
POUNDS IN 100

Phosphoric Potash
acid (P;0;) (K:0)
0.15 (0.07P) 0.55 (045K)
0.35 (0.15P) 1.75 (1.45K)
0.20 (0.09P) 0.65 (0.54K)
0.15 (0.07P) 0.10 (0.08K)
0.25 (0.11P) 0.75(0.62K)
0.04 (0.02P) 0.20 (0.17K)
0.07 (0.03P) 0.08 (0.07K)
0.15 (0.07P) 0.60 (0.50K)
0.10 (0.04P) 0.22 (0.18K)
1.30 (0.55P) 1.50 {1.25K)
0.25 (0.11P) 0.80 (0.66K)
0.15 (0.07P) 0.50 (0.42K)
0.15 (0.07P) 0.60 (0.50K)
0.70 (0.31P) 0.45 (0.37K)
0.02 (0.01P) 0.10 (0.08K)
0.12 (0.05P) 0.40 .0.33K)

0.10 (0.04P)
0.15 (0.07P)

0.25 (0.20K)
0.50 ,0.42K)

0.40 (0.18P) 1.00 (0.83K)
0.80 (0.35P) 1.00 (0.83K)
0.65 (0.30P) 0.75 (0.62K)
0.80 (0.35P) 1.00 (0.83K)
0.35 (0.15P) 1.00 (0.83K)
0.30 (0.13P) 0.45 (0.37K)

0.07 (0.03P)
0.05 (0.02P)

0.50 (0.42K)
0.20 . 2.17K)

0.05 (0.02P) 0.70 (9.58K)
0.20 (0.09P) 0.65.(0.54K)
0.17 (0.07P) 0.55 (045K)
0.05 (0.02P) 0.20 (0.17K)
0.15 (0.07P) 0.10 (0.08K)
0.17 (0.08P) 0.80 (0.66K)
0.18 (0.08P) 0.28 (0.23K)
0.12 (0.05P) 0.30 (0.25K)
0.15 (0.07P) 0.45 (0.37K)
0.15 (0.07P) 0.50 (0.42K)
0.10 (0.07P) 0.50 (0.42K)
0.16 (0.07P) 0.60 (0.50K)
0.15 (0.07P) 0.70 (0.58K)
0.07 (0.03P) 0.31 (0.26K)
0.07 (0.03P) 0.26 (0.22K)

0.10 (0.04P)
0.50 (0.22P)
0.05 (0.02P)

0.57 (0.47K)
0.45 (0.37K)
0.25 (0.20K)

0.17 (0.08P) 0.40 (0.33K)
0.20 (0.09P) 0.40 {0.33K)
0.06 (0.02P) 0.35 (0.30K)
0.06 (0.02P) 0.45 (0.37K)
0.15 (0.07P) 0.45 (0.37K)
0.10 (0.04P) '0.25 (0.21K)
0.27 (0.12P) 0.63 (0.52K)

0.15 (0.07P) 0.25 (2.2'K)
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Material Nitrogen
Raspberries, old wood .......... 0.30
Redtop hay .................... 1.20
Rhubarb, Jeaves ......... S 0.30
“« StEIMS +..enerriinanans 0.10
Rice bran ...........ccconenn... 0.70
T - 11 1.10
“ hulls .....oiiiiiinennnn.. 0.60
“ polish .......ovvvvnnnans, 2,30
Roses, flowers ........ccvvuvnn.. 0.30
«“ Jleaves .......ciiiiiinnnnn 0.40
“ wood ....iiiiiiiiiiinans 0.15
Rue ..oovriiiiiiiiiiiinenannans 0.55
Rutabagas ..................... 0.20
Rye, bran ..................... 2.25
“ chaff ........cooiiiiiiin. 0.60
“ feed ....iiiiiiiiiiiienn. 1.55
e 117 175
@ grain .....ooceieeiiaen. 1.70
“ green forage .............. 0.45
“ hay ...iiiiiieiiiiiianea. 1.05
“  middlings ................. 2.00
R 5 3 N 0.50
Rye grass, Italian, green ........ 0.55
“ “ “ hay ......... 1.10
“ “  perennial, green ...... 0.50
“ “ “ hay ....... 1.15
T 0.55
Sainfoin, green ...........00000. 0.70
“ hay ......vvvinnninns 2.20
Salsify, root .................. 0.50
“ [ 357+ Y 0.50
Salt marsh hay ................. 110
Sedge, creek, hay ............... 1.30
“ short, hay ............... 0.15
Serradella, grass ................ 0.40
“ hay ............illl 2.40
Skim-milk ..............0..... 0.50
Sorghum, green fodder .......... 0.30
“ seed .....iieiiiiinnn. 1.50
Soy beans, green ............... 0.50
“ “ hay ...oeiiiiiinnines 2.30
“ “ seed ..ccviiicrann..s 5.30
“ “  Straw ......eieeennen 0.90
Spanish moss .....occvvvvunan.. 0.60
Sphagnum moss ...........c..... 0.64
Spinach .........ceiviiiiiinnn.. 0.50
Strawberries, fruit .............. 0.15
«“ bulls .............. 0.30
Street sweepings ................ 0.38
Sucrene dairy feed .............. 3.10
Sugar-beet feed, dry ............ 1.30

“ pulp, fresh ........... 0.20

POUNDS IN 100

Phosphoric

acid (Ps0,)

0.06 (0.02P)
0.35 (0.30P)
0.08 (0.03P)
0.04 (0.02P)
0.30 (0.13P)
0.20 (0.09P)
0.20 (0.09P)
3.30 (145P)
0.10 (0.04P)
0.10 (0.04P)
0.07 (0.03P)
0.15 (0.07P)
0.12 (0.05P)
2.15 (0.95P)
0.55 (0.24P)
0.75 (0.33P)
0.85 (0.37P)
0.85 (0.37P)
0.20 (0.09P)
0.40 (0.18P)
1.00 (0.44P)
0.30 (0.13P)
0.30 (0.13P)
0.55 (0.24P)
0.30 (0.13P)
0.55 (0.24P)
0.10 (0.04P)
0.20 (0.09P)
0.50 (0.22P)
0.15 (0.07P)
0.10 (0.04P)
0.25 (0.11P)
0.05 (0.02P)
0.15 (0.07P)
0.15 (0.07P)
0.75 (0.33P)
0.35 (0.15P)
0.12 (0.05P)
0.80 (0.35P)
0.15 (0.07P)
0.70 (0.31P)
1.80 (0.80P)
0.30 (0.13P)
0.10 (0.04P)
0.10 (0.04P)
0.15 (0.07P)
0.06 (0.03P)
0.09 (0.04P)
0.40 (0.18P)
0.60 (0.26P)
0.25 (0.11P)
0.30 (0.13P)

Potash
(K0)
0.25 (0.21K)
1.00 (0.82K)
0.50 (0.42K)
0.35 (0.30K)
0.25 (0.21K)
0.10 (0.08K)
0.15 (0.13K)
1.20 (1.00K)
0.40 (0.33K)
0.50 (0.42K)
0.12 (0.10K)
0.65 (0.54K)
0.50 (0.42K)
1.30 (1.08K)
0.50 (0.42K)
0.45 (0.37K)
0.65 (0.54K)
0.60 (0.50K)
0.65 (0.54K)
1.25 (1.05K)
0.75 (0.63K)
0.85 (0.70K)
1.15 (0.95K)
1.20 (1.00K)
1.10 (0.90K)
1.50 (1.25K)
0.60 (0.56K)
0.55 (046K)
1.40 (1.16K)
0.55 (0.46K)
1.10 (0.90K)
0.75 (0.63K)
0.50 (0.42K)
1.15 (0.95K)
0.40 (0.33K)
2.00 (1.65K)
0.20 (0.17K)
0.30 (0.25K)
0.4 (0.37K)
0.60 (0.50K)
1.10 (0.90K)
2.00 (1.65K)
0.75 (0.62K)
0.55 (0.46K)
0.26 (0.22K)
0.25 (0.21K)
025 (0.21K)
0.40 (0.33K)
0.30 (0.25K)
0.25 (0.21K)
0.60 (0.50K )
0.10 (0.08K)



APPENDIX

Material Nitrogen
Sugar beets (see beets).
SUgAr-cane ........cceviiiavonns 0.20
Sunflower seed ................. 2.25

Sweet clover (see clover).
Sweet corn (see corn).

Tall meadow oat grass, hay...... 1.1§
Tansy, garden .........ccovuve-s 0.50
Tarragon .....coeveveeeneeannes 0.55
Teosinte Grass .......ocevvuverns 0.35
Thyme, Erench ................ 0.40
Timothy, green ................. 0.50
“ hay «ievvevinninnnnnns 1.25
Tobacco, leaves ................ 4.00
«“ stalks .iioviiiiiiinnins 3.70
“ StEMS .i.ihiiiiioninnen 2.50
Tomatoes, fruit ................ 0.20
“ leaves ........iiiinnn 0.35
“ stalks ..oi.iiiiininnen 0.35
Turnips, root .....ovvvvvvennn.e. 0.25
«“ [ )+ SN 0.40
“ rutabagas .......c....00 0.20
Velvet bean, green .............. 0.55
Vetch, hairy, green ............. 0.50
T TN 2.80
“ 0 geed Liiiiiieiniienaneanes 3.70
€ BEIAW cevenerriccsananans 1,00

“  and oats (see oats).
“  kidney, green ............ 045
“ sand, green .............. 0.55
“  spring, green ............ 0.35
Watermelons, fruit .............. 0.17
« vines and leaves.... 0.50
Wheat, bran .........ooiiiiinen 2.65
“ chaff ..oooiiiiiiiiiiaen 0.75
“ feed ...oivriiiiiiinant 2.70
« flour ..ocviiiiiiiiiinen 2.00
« grain ......ciiiieiiienn. 2.00
« middlings ........00000. 2.50
«“ ShOTtS vivvvevnnnnnenenns 2.80
“ 513 ') N 0.50
Whey ..oviivvenrnanoniienenanes 0.12
Winter savory ....ovecvennaiiees 0.55
Wormwood ....ioovanenns veiees 070
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POUNDS IN 100

Phosphoric
acid (P:0s)

0.10 (0.04P)
1.25 (0.55P)

0.30 (0.13P)
0.15 (0.07P)
0.15 (0.07P)
0.10 (0.04P)
0.15 (0.07P)
0.25 (0.11P)
0.55 (0.24P)
0.50 (0.22P)
0.65 (0.32P)
0.90 (0.40P)
0.07 (0.03P)
0.10 (0.04P)
0.10 (0.04P)
0.10 (0.04P)
0.12 (0.05P)
0.12 (0.05P)
0.15 (0.07P)
0.10 (0.04P)
0.75 (0.33P)
1.40 (0.60P)
0.25 (0.11P)

0.10 (0.04P)
0.15 (0.07P)
0.10 (0.04P)
0.06 (0.03P)
0.07 (0.03P)
2.90 (1.28P)
0.80 (0.35P)
2.00 (0.88P)
0.60 (0.26P)
0.85 (0.37P)
1.35 (0.60P)
1.35 (0.60P)
0.15 (0.07P)
0.30 (0.13P)
0.20 (0.09P)
0.22 (0.10P)

Potash
(K:0)

0.45 (0.37K)
0.75 (0.62K)

1.70 (1.40K)
0.75 (0.62K)
0.75 (0.62K)
0.25 (0.21K)
0.65 (0.55K)
0.75 (0.62K)
1.00 (0.83K)
6.00 (5.00K)
4.50 (3.70K)
7.00 (5.80K)
0.35 (0.30K)
040 (0.33K)
0.50 (0.42K)
0.45 (0.37K)
0.55 (0.46K)
0.50 (0.42K)
0.55 (0.46K)
0.45 (0.37K)
2.30 (2.00K)
0.85 (0.71K)
0.65 (0.54K)

0.30 (0.25K)
0.50 (0.42K)
0.45 (0.37K)
0.30 (0.25K)
0.50 (042K)
1.60 (1.33K)
0.45 (0.37K)
0.55 (0.46K)

- 0.50 (0.42K)

0.50 (0.42K)
0.70 (0.58K)
0.65 (0.54K)
0.60 (0.50K)
0.15 (0.13K)
0.70 (0.58K)
0.85 (0.70K)



INDEX

Absorbents for manure, 235
Absorption of soil solution, 124
Acid compounds, organic, 94
reactions, 21
symbols and names, 24
Acidity, ammonia test for soil, 214a
Acids, action of, 20
- and acid salts, 14
from carbohydrates, fats, etc., 94
“ic” and *hydro,” 24
in decomposing organic matter, 94
in plant juices, 94
neutralize bases, 23
neutralized in soil, 95
Acidulated fish, 170
Actinomyces defined, 154
Adsorption, defined, 117
Aérobic, defined, 136
Air relation to manure rotting, 233
Alfalfa, 366
Alkali reactions, 21
Alkalis and alkali bases, 22
Aluminum compounds in soil, 83
Amendments, 192
Ammonia base goods, 170
fixation, 116
formation in manure, 230
nitrogen in, 29
ammonium sulfate, 284
process, synthetic, 163
term in analysis, 302
test for soil acidity, 214a
Ammonification defined, 138
A i an tassi nitrate, 167
phosphate, effect on soils, 294
carbonate, 32
chloride, 26
effects on soils, 292
nitrate, 166, 311
limestone, 166
sulfate, 166
sulfate-nitrate, 166
o-phos-ka, viii, 180
Anaérobic decomposition defined, 137
Analysis definition, 328
guarantee, 301
of soil in re plant food, 275
standardization of, 350
Animal nitrogen not readily soluble, 285
Animals, effect on soil structure, 78
Apatite, 175
Apples, 452
Apricots, 454
Aromatic substances in plants, 14
Ashes, cotton hull, 190
wood, 189
Assimilation in denitrification, 145
Asparagus, 416
Assimilation, 124

Association, National Fertilizer guarantee, 302

Available defined, 6

487

Azobacter (bacteria), 146
Azofication, 146

Bacteria and nodules, 147
conditions for growth, 132
changes in soil by, 153
forms, reproduction, effects, 131
in nitrogen fixation, 146
kinds of legume, 148
products of, 134
soil, 134

Barley, 395
and peas, 396
as forage, 396

nurse crop, 396

Base goods nitrogen quickly available, 286

Bases, action of, 20 .

Basic slag, 36

availability, 290
effects on soils, 295

Bean, velvet, 370

Beans, field, 416
garden, 417
soy, 370

Bedding, effect on manure composition, 224

Beets, 407

Blackberries, 457

Blood, dried, 169, 290

Bone, available, 290
black, 185
precipitated, 184
meal, effect on soils, 294
raw and steamed, 183
tankage, 184

Brand names, 307

Brussels sprouts, 420

Buckwheat, 396
as green manure, 398

Buying unmixed fertilizers, 322

Calcium action on cell walls, 56
starch transportation, 56
amount removed from soils, 80

biological effects, 202
carbonate, 195
ammonia test for, 214a
compounds, 192
compared, 196
solwbility, 199
cyanamid, 32, 167
effects on soils, 294
distribution in plants, 57
effect on root hairs, 57
effects on soils, 199
functions of, 40
hydroxide, 194
in relation to plant diseases, 203
transportation of starch, 56
nitrate, 31, 165
oxide, 193



when to apply, 207
Calculation of materials, 330
Calurea, 168
Cantaloupe, 422
Carbohydrate defined, 13
Carbon, actiom im plants, 63

Chalk, composition of, 193
Charcoal,

animal, 1835
bome, 185
Chemical clements in plants, 12
(}ernes.QSJ
actioa and distribution in plants, 62
“
source of, 44
il defined, 122
436

Comt lowest im high grade fertilisers, 316
Cotwn, 462
Cotwon-hull ashes, 190
Cottonseed-menl, 168
Cover crop effect om erchards, 259
Cowpeas, 368
Crop index of plamt mecds, 276
production eod factors, 271
retation, 336
erder. 341
principles, 340
previous; suggests kind of plast
food, 279
Crops respomsible % calciam, 206
remove plast food, 111
for greem masure, 259, 261
from good seed, 270
to follow greem manures, 26$
Cultivation, 107




INDEX

Fertilizer-—(Continued)
association guarantee, 302
calculation for an acre, 330
pl and i 1 161
costs, 268
defined, 157
direct and indirect, 159
distributor, 353
efficiency factors, 345
experiments, 279
in a pound, 334
indirect, 192
laws, 313
materials classified, 157
that contain nitrogen, 162
mixtures, limitations, 349
nutritive, 159
placement, 353
quality of product, 297
salts, 189
stimulation, 159
time to apply, 355
utensils for mixing, 318
Fertilizers, advantages and disadvantages, 314
applications to fruit trees, 451
commercial, 160
concentrated cautions in applying, 354
farm produced, 160
for fruit crops, 448
high and low grade, 316
home mixed, 318
mixed, 314
plant food ratios in, 351
suggestions on use of, 362
relation to humus, 100
that should not be mixed, 323
times and methods of applying, 352
to help crops continuously, 347
start crops, 346
used in tillage, 107
Fillers and dryers, 321
Fire-fanging, 232
Fish, acidulated, 170
dried, 170
Fixation of plant food, chemical, 116
physical, 117
Flax, 469
Floats as absorbent, 235, 237
Floceulation, 78
Florida phosphate beds, 174
Formula calculation for home mixing fertil-
izers, 328
definition, 328
Freezing, effect on soil structure, 77
Fresh and rotted manure compared, 232
Fruit crops, 444
Fruit tree fertilizers, 448
Fungi control by crop rotation, 338
relations to soils, 154

Garden crops, 413

Gases formed by decomposition, 138
losses of plant food by, 115

Germany, potash from, 42, 186

Glauber's salts, 43

Gooseberries, 458

Grapes, 456

Grasses for lawns, 382

Greenhouse graps, 428

489

Green manure crops, 259
manures, effect on succeeding crops, 265
how to use, 260
organic matter, 257
preparation for, 261
when to plow, 264
use, 260
Growth, water needed for, 102
Guano phosphates, 176
Guanos, nitrogenous, 171
Guarantee analysis, 301
National Fertilizer Association, 302
Gums, function in plants, 13
Gypsum as absorbent, 236
composition of, 43, 196

Hair and leather, 172

Harrowing, 107

Home mixing, advantages and disadvantages,
328

Hoof meal, 171

Hops, 458

Horn and hoof meal, 286

Horn-dust, 171

Humus, relation to fertilizers, 100

Hydrogen, action and distribution in plants,
65

sources of, 46

Inoculation by pure cultures, 152
s0il for legumes, 150
Insect control by crop rotation, 338
Tons, hydrogen, test, 205
Iron, action in plants, 60
compounds of, 44
in soil, 83
distribution in plants, 61
phosphate, 37
source of, 44
Irrigation, 110

Kainite, 189
as absorbent, 236
Kali-ammo-saltpeter, 167

Land plaster as absorbent, 236
composition of, 42
Lawn grasses, 382
Lawns, 372, 379
Laws, fertilizer, 313
Leaching, loss by, 226
protection from, 239
remedies for losses by, 115
removes plant food, 113
Lead-nitro, 166
Leaf-mold, composition of, 92
Leather and hair, 172
practically valueless, 286
Legume crop management, 363
effect on succeeding crop, 150
Legumes, 359
bacteria on, 148
for green manure, 259
relation to soil nitrogen, 150
Lettuce, 423
under glass, 437
Leunaphos, 167
Leunaphoska, 180
Leunasalpeter, 166
effect on soils, 294
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Lime (see also Caltsum)

air-slaked, 42

composition, 41

compounds, 192

defined and classified, 193

effect on toxins, 201

how often to apply, 206

hydrate, 41

indirect fertilizer, 192

slaked, 41, 194

sulfate, 42

weight of a bushel, 198
Limestone, composition of, 40, 195
Liming, 192
Limitations of fertilizer mixtures, 349
Linseed meal, 168 :
Litmus, indicator of reaction, 21
Loams defined, 76
Lucerne, 366

Machinery, fertilizer distributing, 353
Magnesium, action in plants, 58
and potassium sulfate, 189
compounds, 43, 197
in soil, 83
distribution in plants, 59
phosphate, 36
poisonous effects, 59
potassium carbonate, 189
source of, 42
Manure aids crop growth, 243
amounts produced by animals, 219
to use, 250
as source of organic matter, 243
average analysis, 216
care, value and use, 23§
composting, 240
conditions affecting composition, 216
constituents of, 215
depth to cover, 254
disadvantages of fresh, 246
distribution, 252
dried, composition, 219
favors fertility, 244
fresh, composition, 216
uses of, 246
green, effects, 256
handling, deep stall, 240
influence of food on, 222
keep compact, 238
moist, 238
long, combined effects, 243
losses of plant food, 226
of various animals, 218
old, as foundation, 236
preservatives, 238
pr useful or i 243
relation to crops, 249
rotted, use of, 248
salts, 189
solid and liquid composition, 216
unbalanced, 245
unfavorable effect, 247
using, 245
values, 242
varies, 286
when to apply, 253
yards, covered, 239
Manures, commercial, dried, 171
Marble, composition, 195

INDEX

Marl, 40
Meadows, 372
plants for, 375
red clover for, 364
soil preparation, 373
Meat, dried, 169
Medicinal substances, 14
Melilot or melilotus, 36§
Micro-organisms, 130
aided by drainage, 109
Millet, 399
as cover crop, 399
Mineral substances in plants, 1§
Mixed fertilizers, 314
Mixtures, limitations of fertilizer, 349
Moisture, effect on soil structure, 77
Muck defined, 93
Mulching, 107
Muskmelon, 422

Names, misleading, 307
Neutralization of acid soils, 200
Neutral reactions, 21
Niter, 31
composition of, 40
Nitrate, ammonium, 31, 166
calcium, 31, 16§
nitrogen as, 30
formation in manure, 231
is soluble, 284
loss, 324
potassium, 31, 165
soda, effect on soils, 291
sodium, 31, 165
sodium-potassium, 165
Nitrate-superphosphate, 180
Nitrification defined, 139
Nitro-chalk, 166
Nitrogen addition to green manure, 257
amount gathered by bacteria, 149
as nitrate, 30
atmospheric, 29
availability of various forms, 283
tests, 287
compounds in soils, 89
of, 31
decomposition in manure, 228
distribution in plants, 51

effect on color, growth, quantity of crop, 50
on foliage, flowering, maturity, 49

plant t: and P
excess, effects, 278
equivalent to ammonia, 303
fixation by bacteria, 146
free, from manure ammonia, 230
guarantee terms, 302
in ammonia, 29
organic matter, 29
loss in manure, 228
nitrate formation in manure, 231
loss, 324
soluble, 284
relation to carbon, 91
removed from soils, 118
sources of, 29 .
synthetic compounds of, 163
ammonia process, 163
Nitrogen-containing materials, 162

s1
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Nitrogen-free organic matter, 89 Phosphates, 33

functions of, 48 ammonium, 36
Nitrogen-gathering crops, 259 calcium, 33
Nitrophoska, 180 guano, 176
Nodules and bacteria, 147 insoluble, affected by calcium, 200
Nursery crops, 438 listed, 33

potassium, 37

Oats, 393 Pheoris’ acid compounds, 33

and peas, 394
as green forage, 394
Qils in plants, 14
Onions, 424
Orchard, sod oulture of, 452
tillage, 451
Organic fertilizers, 168
matter accumulation in soils, 99
acids in decomposing, 94
action in soils, 95
active and inactive, 93
amount in soils, 96
carbon dioxide from, 94
composition of, 88
decomposition of, 89
relation to soil, 96
effect on mineral constituents, 97
on soil structure, 97
on warmth, 97
in green manures, 257
loss from soils, 98
organic matter, nitrogen-free, 89
relation to micro-organisms, 98
to soil nitrogen, 97
supply maintained, 100

use of term, 32
Phosphorus, action in plants, 51
availability, 280
compounds, 32
in drainage water, 116
soil, 84
distribution in plants, 53
effects on crops, 278
germination, 52
grain and straw, 53
materials containing, 173
rarely -lost in manure, 228
source of, 32
Photosynthesis defined, 122
Physical characteristics of decomposition prod-
ucts, 96
Pineapples, 428
Plant cells as manufactories, 121
Plant-food, available, defined, 6
availability, 283
chemical fixation of, 116
concentration, 258
conservation of, 257
constituents in soils, 84

water-holding capacity, 97 gzsﬁt:,ed2985
. : . 3
0:::::5::;1 n;ltan‘t-:ad:zrs::;‘lm::ﬂ 285 ?istribution, effect on rcot growth, 128
4 A tors, 9
Oxidation, process of nitrification, 139 i::x:rsfeed stuffs, 120
Oxygen, action in plants, 65 subsoil, 120, 258

source of, 46 gains of, by soils, 119

held by soils, 116

Parsnips, 411 in animal foods, 223
Pastures, 372, 377 in rain, 119
red clover for, 365 . in manure, 220
seed mixtures for, 379 in re soil character, 277
Peaches, 454 leaching, remedies for, 115
Peanuts, 471 losses, 111
Pears, 453 by gases, 115
Peas, field, 367 leaching, 113
garden, 419 mechanical agencies, 118
Japanese, 370 Mixture No. 1, No. 2, 363
Peat defined, 73 3, 375
moss as bedding, 225 4, No. 5, 406
Peaty soils, composition, 279 6, 407
Pea vine, perenmial, 365 7, 432
Pectins, function in plants, 13 8, 9, 10, 433
Per of el ts in pounds, 19 12A to 12G, 450
Percolation, 105 needed, 280
pH determination, 205 needs, 275
Phosphate, ammonium, 180 crop indicates, 276
acid, as absorbent, 236 . ratios, 351
“manufacture, 176 relation to fruit quality, 450
availability, 288 removed by crops, 111
basic slag, 183 from soils, 118
colloidal, 175 suggested by previous crop, 279
insoluble, reverted, soluble, 35 unavailable, defined, 6
iron, 37 ) what kinds needed, 275
magnesium, 36 Plaster of Paris, 42
reversion loss, 324 . Plasticity of clay, 74

use of term, 32 Plowing, 106
.
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Pomace, castor bean, 168
Potash defined, 38
guarantee terms, 305
manure salts, 189
muriate, 38, 188
‘rarely lost in manure, 228
vegetable, 191
Potassium, action in plants, 54
amount in soils, 82 :
and ammonium nitrate, 167
magnesium sulfate, 189
availability, 290
carbonate, 38
chloride, 188
compounds, 38
in soil water, 117
distribution, 56
effects on crops, 278
soils, 295
turgor, 55
German and French, 186

influence on carbohydrates, starch, leaves,

etc,, 54
Iuble, affected by calci 200

in transportation of starch, 54
in United States, 187 5
it i b 18

P,

P car
Potassium nitrate, 31, 165

phospbate, 37

phosphates, 180

amount in soils, 82
Potassium-sodium nitrate, 165

source of, 38

sulfate, 40

chloride and sulfate, 188
Potato scab affected by calcium, 204
Potatoes, 402
sweet, 406

Poultry manure, treatment of, 242

Preservatives for manure, 238
Proteins in plants, 14
Protoplasm, 122

Protozoa, relations to soil, 154
Puddling defined, 74
Pumpkins, 422

Quicklime, composition of, 41
Quinces, 454

Radishes, 411

Rain, effect on soil structure, 78
plant food in, 119

Raspberries, 457

Ratios of plant food in fertilizers, 351

acid, alkali 1, 21

Rhubarb, 417
Rolling, 107
Root crops, 402
hairs, 123
Roots, effect on soil structure, 78
relation to food supply, 123
Roses, 434
in nursery, 441
Rotation, effect on crop yield, 340
of crops, 336
pasture, 383
principles of, 340
Rye, 392
as green forage, 393
manure, 393

INDEX

Salsify, 412
Salt as soil amendment, 212
common, composition, 44
Salts defined, 23
how named, 26
list of, 26
names for, 2%
soluble, effect on soil structure, 78
Saltpeter, 31
composition of, 40
Sand defined, 72
Sandy soils, composition, 279
Sawdust as bedding, 22§
Seed, good in crop growing, 270
Sequence of crops in rotation, 341
Sewage sludge, 171
Shavings as bedding, 225
Silica defined, 45
Silicon, action in plants, 62
Silicates, 4§
Silicon eompounds, 45, 83
distribution in plants, 63
source of, 45
Sikk and wool waste, 172
Silt defined, 73
Small fruits, 456
Soda nitrate, effects on soils, 291
Sod culture of orchards, 451
Sodium, action in plants, 61
compounds of, 45
in soil, 82
distribution in plants, 62
nitrate, 31, 16§
Sodium-potassium nitrate, 165
Soil amendments, 192
analysis as to plant food needs, 275
and subsoil defined, 69
character effect on plant food, 279
influenced by organic matter decomposi-
tion, 96
chemical components, 80
conditions affect plant food, 272
essential to root work, 71
constituents, changes in organic, 335
factors in crop growing, 271
that influence structure, 77
inoculation for legumes, 150
mineral compounds in, 79
moisture control, 105
physical properties of, 70
solution absorption, 124
structure defined, 76
improved by drainage, 108
texture, classification, 72
of, 71
Soils, action of organic matter on, 95
acid, meutralized, 200
ammonia test for, 214a
affected by ammonium sulfate, 292
amount of organic matter in, 96
lassification as to e, 75

clay, 75

gain of plant-food by, 119

hold plant-food, 116

liming, 192

loss of organic matter in, 98

sandy, 75

water-holding power of, 105
Sorghum, 399
South Carolina rock phosphate, 174
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Soy beans, 370 Trade values of fertilizers, 309
Spinach, 424 Transportation, 105

Squash, 422 Trona potash, 188

Straw, absorbing power, 224 Tuber crops, 402

Strawberries, 458 Turgor of plant cells, 125
Subsoil plant-food, 120 Turnips, 410

Sugar cane, 467 as cover crop, 411

factory waste, 191

g::::?c:g::dd:: n;?l'sllsl':g Unit valuation of fertilizers, 310
compounds, 43 Ur&f;, 167 .
in soil, 84 e eg.t’s on soils, 294
distribution in plants, 60 Ur.a 1 dy solublg,. 285
relation to proteins, 60 rine decomposition, 228
source of, 43 10“. of, 226 os
Sulfuric aci.d added to soils, 119 Utensils for mixing fertilizer, 318
Sulfurous acid as absorbent, 237

Superphosphate, ammoniated, 197 Valuation of fertilizers, 308
as absorbent, 236 Values, fert_ilizer, commercial, 311
c%ncentrated,lln Vegeta!;:e lx;ltrogen not readily soluble, 285
effects on soils, 294 potash,
manufacture, 3'4 Vetch, 370
manufactured, 176 Violets, 435
Superphosphate-nitrate, 180 Vitriol, green, defined, 43
Symbols and names of acids, 24
Ch;,m'c:l' ldeﬁned, 16 Water, action on plant cells, 102
s I:St'e , 18 s, 163 amount needed for plant growth, 102
ynthetic nitrogen compounds, as carrier of plant-food, 101
source of plant-food, 102
Ta::: :.e,l§29 capillary, 104

distribution in soils, 103

processed, 170 free in soils, 103

varies in' availability, 286

Tare or vetch, 370 function in plant growth, 101
Terms, guarantee, 303 gravitational, hydrostatic, ground or bot-
potash, guarantee, 305 tom, 103
Testing soil for calcium needs, 205 hygroscopic, lo4
Tetra-calcium phosphate, 36 loss from soil, 104
Texture, soil, 71 ‘Watermelons, 423
Tillage of orchards, 451 Water, percentage in plants, 13
practices, 106 percolation, transpiration, evaporation, 105
‘Tobacco, 465 solvent action in seil, 101
waste, 190 supply increased by drainage, 109
Tomatoes, 425 ‘Water-table, 103
under glass, 437 Weed control by crop rotation, 338
‘Toxins affected by lime, 201 Wheat, 389
antidote for soil, 338 Wood-ashes, 189

from organic matter, 95 Wool and silk wastes, 172
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ARTIFICIAL MANURES

By ARTHUR B. BEAUMONT

The importance of animal manures for crop-production has long been
recognized by practical farmers and gardeners. The rapid decline in the
horse population in recent years, due to the increase in the number of
motorized vehicles and farm tractors, has created a problem of obtaining
substitutes for natural manures. Commercial fertilizers alone are not
satisfactory. Soil scientists have discovered that the benefits from animal
manures are not limited to the plant nutrients in them, but are due in a
large measure to the organic matter they contain.

This book treats the problem of soi! organic matter broadly and prac-
tically, with particular attention to the preparation and use of artificial
manures, including cover crops ond green manures. Introductory chap-
ters on soils and conservation supplement and balance those on organic
matter, which comprise most of the book. The subject matter will be
found helpful in practical woys to the home gardener, market gardener,
truck farmer, general farmer, orchardist, and greenhouse operator, par-
ticularly in times like these when all are asked to produce more crops
with less fertilizer.

Ilustrated. 160 Pages. 5% x8. Cloth.

HOW TO RAISE RABBITS
FOR FOOD AND FUR

This Helpful Book Will Tell You in Plain Longuage ANl About Raising
Rabbits Profitably for Meat and Fur of High Quality

By FRANK G. ASHBROOK

This book is written for the man or woman in the city, in the suburbs,
on the farm or in the classroom who is primarily interested in raising rab-
bits for meat and fur. The Author makes a special appeal to raise rabbits
to replace rationed meats because of its quick and easy production.

Rabbit meat for the family, its importance in the Food for Freedom
campaign, back yard rabbitry for home consumption, how to make a
start, location of the rabbitry, and choosing a breed are all discussed in
this book. The care and feeding of the doe and her litter, and the fat-
tening of the young for market including the self-feeding system are all
given in detail. The killing, dressing and marketing of rabbits, advising
how to dispose of the meat and fur to best advantage and the greatest
profits are discussed. Domestic rabbit meat provides a most attractive
and tasty variation to a meal that otherwise might be meatless.

Fully tlustrated. 256 Pages. 5% x8. Cloth.




Farm and Garden Library

A Complete Library of Books for the
FARM, GARDEN AND ORCHARD

This library will consist of books that are thoroughly Up-to-Date,
Practical and Comprehensive. Written by authors of national
reputation—outstanding men who figure prominently in the vari-
ous phases of garden and farm work. These books will show you
how to raise bigger and better crops—better your condition—in-
crease your efficiency—add to your income. Read and make your
reading count. The following titles are now ready:

AGRICULTURE Edited by R. L. Wotts
ARTIFICIAL MANURES A. B. Beaumont
HANDBOOK OF FERTILIZERS A. F. Gustafson
BALANCING THE FARM OUTPUT W. J. Spillman
THE VETERINARY ADVISER A. S. Alexander
HOW TO SELECT THE LAYING HEN Lamon & Kinghorne

FRUITS AND FLOWERS Edited by F. A. Waugh

PLANTS AND FLOWERS IN THE HOME  Kenneth Pes®

DAHLIAS: WHAT | KNOW ABOUT
THEM Morgan T, Riley

LILACS AND THEIR CULTURE J. C. Wister
AMERICAN ROCK GARDENS S. F. Hamblin
SPRING FLOWERING BULBS C. L. Thayer
CHERRY AND ITS CULTURE V. R. Gardner
THE PEAR AND ITS CULTURE H. B. Tukey
BUSH FRUIT PRODUCTION R. H. Yan Meter
VEGETABLE GARDEN SERIES Edited by R. L. Wotts
ONION GROWING Donald Comin
VEGETABLE GROWING BUSINESS R. L. Wotts and
G. S. Watts

ASPARAGUS PRODUCTION H. C. Thompson
THE TOMATO Paoul Work
SWEET POTATO PRODUCTION AND

HANDLING H. C. Thompson
THE GARDEN BOOK V. H. Davis
MUSKMELON PRNODUCTION J. W. Lioyd

Many additional titles, each written by a specialist on the subject
treated, will be included in this Library. Announcement of these
books will be made as issued.



