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TEST THE SOIL FIRST 

W HEN YOU ARE planning to b;ing 
your garden plot up to full production 

of either vegetables or blooms, a soil test 
is the first step. This will tell you what 
available plant foods the soil already con- 
tains and also determine what amounts of 
the primary plant-food elements-nitrogen, 
phosr’:orus and potassium-must be add- 
ed f _ maximum plant growth and yield. 
Soil acidity and possible lime requirements 
also can be estimated closely. In small plots 
soil samples for testing should be taken 
from the positions shown in Fig. 1. Use a 
sharp trowel and lift a wedge of soil as in- 
dicated. Place the samples in a paper bag 
and allow to dry overnight. Then remove 
all roots, gravel and any other foreign mat- 
ter. Mix the samples thoroughly. 

Soil acidity is measured in what are 
known as pH units, which designate acid, 
neutral and alkaline conditions by num- 
bers 1 to 14. Note the chart on the opposite 
page. Acid conditions from strong to weak 
generally are rated from 1 to 7. A pH of 7 
usually is considered neutTa1. Most plants 
grow best in a neutral or slightly acid soil 
with a pH value between 5.5 and 7. How- 
ever. plants do have definite pH prefer- 
ences as will be noted from Table III. When 
testing, the pH is found by adding to the 
soil sample an indicator sobltion, Table V, 
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which ‘chahges color, depending on the pH. 
Note that there are two solutions to cover 
the normal pH range. When checking colors 
it is best to place a drop of the solution on 
a white surface, such as a china plate, 
where the true color can be more accurate- 
ly judged. Use only a small portion of the 
soil sample, about Y4 in. in a test tube, and 
add indicator solution No. 1 to a depth of 
about */z in. Cork the tube, shake rather 
vigorously, and then allow the solids to 
settle. After an hour or so, check the color 
of the liquid layer. Then find the pH value 
in Table VI, column 1. If the liquid is yel- 
low, indicating a pH under 6, repeat the 
test, using solution No. 2 and find the pH 
from the color as given in the last column 
of Table VI. 

If the pH value is low (soil too acid) for 
the plants you want to grow, it will be 
necessary to lime the soil. Table VII shows 
how much limestone or hydrated lime to 
add per 1000 sq. ft. to raise the pH one unit. 
On the other hand if the pH is too high, add 
18 lb. of sulphur per 1000 sq. ft. to lower 
the pH one unit. 

Testing the sample for the primary plant 
foods-nitrogen, phosphorus and potad- 
sium-requires the preparation of a soil 
extract which is made by dissolving these 
three elements out of the soil sample with 
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SOIL ACIDITY CHART -. 
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Tests with lndlcator solutions show pH value 
of soil. which tells its acidity or alkalinity. 
pH preferences of various plants are given in 
Table III. 

TABLE I 
CONSUMPTION OF PRIMARY PLANT FOODS 
(Table shows the weight of nitrogen, phospho- 
rus and potassium consumed from an area of 
1000 sq. ft. by a growing crop.) 

poczl~ Equivalent Effect on 
Element Amount of Plant of Lack 

sumed Fertilizer of Element -- _ ._~.~. 
Nitrogen 3 30 lb. of Y&lowish- 

10% nitro- green color. 
gen fertl- “Firing” or 
lizer drying of 

letives: 
Slow growth. 

Pp;$ilgr- I?$ IF,; lb. of a Purplish 
10% phos- leaves. 

(P-0:) phorus fer- Slow growth. 
tilizer L;‘?&ny’“drd of 

-_-- -- 
Potassium 

oxide 
(K,OI 

fruit. 
3 30 lb. of 

10% pot- %%f 
ash fertl- 
llzer 

ragged edges. 
Poor roots 

(plants may 
fall down). 

Spotted or 
streaked 
leaves. 

TABLE II 
SOIL-TESTING CHEMICALS --- 

Cliemical Used for 
Quantity 
Required ---__ 

B,;od~~%h~l blue 
Aclditv test __------ 

Bgdyg&yl green - 
Aclcllty test 

Sodium hydroxide 
(C.P. pellets) Acidity test 

Sodium acetate -traction 
Acetic acid Extraction 

(CP. Glacial) Phosphorus, 
P0tass1um 

1 gram 

1 gram 

‘,‘s. lb. 
!‘4 lb. 

1 lb. 

TABLE II-Continued 
SOIL-TESTING CHEMICALS ~- -~ 

Quantity 
Chenrical Vaed for Required 

Ammonium 
molybdate Phosphorus 1 oz. 

zziinF (or foil i Phosphorus 1 oz. 

cobaltinitrite Potassium 1 oz. 
Sodium nitrite Potassium ‘,j lb. 
Isopropyl a!coho! 

(99%) PO tnssium 1 lb. 
Dlphenylamlne Nitrogen 1 oz. 
St _Jhuric acid Nitrogen, 

Phosphorus 1 lb. 

TABLE Ill 
PREFERRED SOIL pii RANGES 

FOR V~RIDUS PLANTS 
Str:ugly Acid Soil 

pH below 5 
Cranberries Azaleas 
Blueberries Rhodendron 

Moderately Acid Soil 
oH 5 to 6 

Em-plant 
Pzratoes 
Watermelon 

s--- - -- - 

131rd;;ngea (Blue) 

Pine. Firs 
Parsnips . - .-- -- --~ - 

SZigll tly Acid Soil 
pH 5.75 to 6.75 

Benns 
(Most pla;~, prefer this pH range) 

Broccoli tihea t 
~;:pYtdnrkawa 

Brussels Grasses Irfs 

b 
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Sprouts 
Onions 
Peas 
Peppers 
Squash 
Tomatoes 
Turnips 
Corn 

Netctral 

Apples 
Asparagus 
g;F;tg 

Lettlice 

Aster Larkspur 
Carnation Narcissus 
Chrysanthemum Pansy 
Dahlia Rose 
Daisy Snapdragon 
Delphinium Tulip 
Gladiolus Zinnia 

or Sl;gil tly A&~ine~%o--F 
pH 6.5 to 7.5 

Cinerarla 
Clematls 
Geranium 
Ivg 
Morning Glory 
Nasturtium 
Petunia 

TABLE IV 
EQUIPMENT REQUIRED FOR 

SOIL TESTING 
Test tubes-3” I 36” or 4” x Ii” 
Corks to fit test tubes 
Glass filtering funnel 
Filter paper to fit funnel 
Graduated cylinder-10 ml. or 25 ml. 
Medicine droppers 

TABLE V 
INDICATOR SOLUTIONS -- 

I7lgi~for 
‘%% ---.-L..--- 

(A) Bromthymol 
blue (powder) .Ol gram 

Bromcresol 
green (powder) 

Pure grain al- 
.Ol gram 

cohol (or iso- 
propyl alcoholl 5ml. 5 ml. 
Distilled water 95 ml. 95 ml. 

(B) Sodium 
hydroxide 2 pellets 2 pellets 
(C.P. pellets) (*$ gram) 

Distilled water 1 pint 
( !!j gram) 

1 pint 
Dissolve powder In alcohol, add distilled water 
to complete (A): then add solution (B). drop 
by drop, until color Is yellow-green. 



TABLP VI 
COLORS AND pli VALUES FOR INDICATORS 

-- 
Illdicator Color Of 

No. 1 Solution 
In$di~r 

~---- .- 
pH over 7.5 
pH7 toi. 
pH 6.5 to 7 
pH 6 to 6.5 
pH under 6 

Blue pH orer 5.25 
Blue-Green pH 4.75 to 5.25 
Green pH 4.25 to 4.75 
Yellow-Green pH 4 to 4.25 
Yellow pH under 4 

TABLE VII 
USE OF LIMESTONE OR HYDRATED LIME 

TO RAISE pli OF SOIL 
(Table shows number of pounds of crushed 
limestone or hydrated lime required per iOO0 
sq. ft. to raise the soil pH ?ne pH unit.) -- ~... -_ 

Crushed 
Type oj Soil Limestone 

HyfiyLed 

Light sandy soil 
Sandy loam 
Loam soil 
Clay loam 

:“, :g: 
76 lb. 
80 lb. 

26 lb. 
33 lb. 
52 lb. 
60 lb. 

TABLE VIII 
EXTRACTION SOLUTION 

Sodium acetate 
Acetic acid (C.P. Glacial) 

20 grams 
6 ml. 

Distilled water 175 ml. 

TABLE IX 
STANDARD SOLUTION OF 

PLANT-FOOD ELEMENTS 
-~~. 

Stock Solution 
Monosodium phosphate 
Potassium nitrate 

2 grams 

Distilled water 
1 gram 

1000 ml. (1 liter, 
or 1.056 qt.) 

Standard Solution 
Stock solution 
Extraction solution 

10 ml. 
DO ml. 

TABLE X 
REAGENT SOLUTION FOR PHOSPHORUS 

___-~~ 
Ph ospliorus Reagent A 

Ammonium molybdate 
Distilled water 

10 grams 
40 ml. 

Plrosphorus Reagent B 
Acetic acid (Glacial) 10 ml. 
Distilled water 100 ml. 
Sulphuric acid 5 ml. 

Mixed Pl~ospl~orus Reagent 
Add all of Phosphorus Reagent A to Phosphorus 
Reagent B and stir to mix well. 

TABLE Xl 
PHOSPHORUS-TEST COLORS 

AND REQUIREMENT FACTORS 

Color of 
Test 

Amount of Phosphorus 

sozution 
Ph~o;~~~~ Req;;zomrent 

- __ __ ..~ 
Faint blue or clear Very low 900 
Lighter than 

Low 
Medium 

Medium high 
High 

750 
600 

450 
350 

TABLE XII 
IEAGENTS FOR POTASSIUM 

~+assium Reagent No. I 
(A) Soc’,.ull %ltinitrite 5 grams 

Sodium 1. = 30 grams 
Distilled w U’ 8:! ml. 
Acetic acid [Glacial 1 5 ml. 
Distilled water- 

to make a toL.1.l :rolume of : :.’ ml. 
Zrams 

ivu m!. 
1. Dissolve the chemicals ., ) (A) in th;, order 

listed, and let stand in an unstoppered bottle 
for a few days. 

2. Prepare solution (B). 
3. Add 5 .nl. of (A) to all of (B) to Wnplete 

Potassium Reagent No. 1. 
Potassium Reagent No. 2 

Pure Isopropyl alcohol 

TABLE XIII 
POTASSIUM-TEST COLORS 

AND REQUIREMENT FACTORS 
__. -__- 

: :-learance Amnunt of Potassium 
Test Potassium Req?ci+eme?ct 

solution in. .ioil .-_ -Fear 

Trace of cloud Very 1,~ 700 
Less cloud 
than standard LO?’ 600 

Like standard Medium 400 
More cloud 
tl:n n standard Medium high 200 

Dtil;.se cloud High 100 

TABLE Xi’4 
REAGENT FOR NITROGEN 

Diphenylamine 
Sulphuric acid (C.P. Concentrated) .2055 is%“* 
* Amount the size of & small pea 

TABLE XV 
NITROGEN-TEST COLORS 

AND REQUIREMENT FACTORS 

Color 
of Test 

Solution 

Amount of Nitrogen 
Nitrogen 

in Soil 
Req;;;.rrent 

No blue Very low 400 
Lighter than 

standard LOW 
Like standard Medium ;ix 
Darker than 

standard Medium high 200 
Very dark blue High 100 

TABLE XVI 
CALCULATING FERTILIZER REQUIREMENTS 

(EXAMPLE) 
Food- 

Element- 
Food 
Ele- 

Anal- Require- 
Fertilizer ysis 

Lb. Reqd. 
ment 

ment Material No. Factor looop:;. ft. 

Nitro- Sodium 
gen nitrate 15 250 250t15=1’7 lb. 

Phos- Suoer- 
phorus ph’os- 

phate 20 
Potas- Potas- 
sium slum 

chloride 52 

450 450+20=23 lb. 

100 100+52= 2 lb. 
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an extraction solution, Table VIII. To pre- 
pare extract, fold filter paper as in Fig. 4 
and place in a glass funmel. Place a level 
teaspoonful of soil on the filter. Place a 
clean test tube (or a small glass tumbler) 
under the funnel spout. Pour 10 ml. (milli- 
liters) of extraction solution on the soil 
sample and when the liquid has passed 
through the filter, lift the latter and squeeze 
it lightly to force out the remaining extract. 
Portions of this extract are used in all re- 
maining tests. Now. make a stock solution 
and a standard solution as in Figs. 2 and 3, 
also Table IX. 

Tables X to XVI inclusive outline the 
tests for the primary plant foods and show 
how to calculate fertilizer requirements, 
Table XVI. Using as an example the test 
for phosphorus, Table X, pour soil extract 
into a test tube to a depth of about Yz in., 
then add an equal amount of the phospho- 
rus reagent (solution). Stir with a pure-tin 
wire, or add two %-in. squares of tin foil 
and stir with a glass rod, until a full blue 
color results. Now, in a second test tube 
mix equal amounts of standard solution and 
phosphorus reagent and stir with a bright 
tin wire. Compare ttr ZcJors and illdge 
the amount of phosphorus present by re- 
ferring to Table XI. The phosphorus re- 
quirement will be used later in estimating 
the amount of fertilizer needed. Note that 
two reagents are required for the potassium 
test, Tables XII and XIII, but that only 
one reagent is needed to test for nitrogen, 
Table XIV. 

Note that in preparing the nitrogen re- 
agent it will be necessary to handle con- 
centrated sulphuric acid, Table XIV. This 
acid is extremely corrosive and must be 
placed in a glass-stoppered bottle, or one 
with a paraffined cork. Take every pre- 
caution against having any of this solution 
containing sulphuric acid come in contact 
with the skin, clothing, workbench or any 
metal object. Protect the eyes against spat- 
ters. Wear rubber gloves. In carrying out 
the test, lay a small pane of glass on a sheet 
of white paper, Fig. 5, and place four drops 
of nitrate reagent in the center. Follow 
with one drop of soil extract. Immediately 
a blue ring will form, Fig. 6, After 
allowing three minutes, compare the color 
with that of a nitrogen standard, prepared 
in the same way except using one drop of 
standard solution instead of soil extract. 
Refer to Table XV for the values. * * * 

LOW MEDIUM HIGH 
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WATER, 1 COO ml. 

NITRATE, PHOSPHATE, 
1 GRAM 2 GRAM5 


