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nitrogen and phosphorus found to be deficient in 
samples of soils representing many parts of the state 
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Soils 

Recent alluvial 
Older alluvial 
Claypan 
Hardpan 
Hills and mountains 

Between 50% and 70% of the soils 
in the major farming sections of Califor- 
nia-from Siskiyou County in the north 
to Imperial County in the south-are defi- 
cient in available nitrogen. 

Similarly, low levels of available phos- 
phate appear to be widespread through- 
out the state in all but the recent alluvial 
soils. 

The majority of the soils seem to be 
well supplied with available potash. 

These conclusions were drawn from 
the findings obtained in a study of the 
fertility-the nutrient supply-of Califor- 
nia soils, apart from other factors affect- 
ing growth of plants. 

Some 450 samples of different soils 
representing five broad classifications 
were subjected to greenhouse tests in the 
study : 

1 .  Recent alluvial soils which are 
formed on flood plains and in great fans 
on the floors of valleys. Some of the most 
productive soils in the state belong to this 
group. 

2. Older alluvial soils, which havemod- 
erate accumulations of clay in the subsoil. 

3.Claypan soils which have marked 
accumulations of clay in the subsoil. 

4. Hardpan soils which are found on 
the terraces on the western slopes of the 
Sierra Nevada. The hardpan soils have 
developed on older plains and terraces 
and have cemented subsoils which im- 
pede root development. 

5. Soils of hills and mountains which 
are found on a great variety of rocks and 
usually are shallow. 

low 

55% 
56 
71 
48 
68 

Correlated Tests 
Of the soils samples tested in the green- 

house, more than 100 were tested also by 
field experiments with wheat, barley, 
oats, alfalfa, ladino clover, table beets. 

The pat tests were concerned with the 
surface soil to a depth of eight inches 
only because, as a rule, the subsoils tend 
to be lower in the nutrients tested. 

The greenhouse tests represent an anal- 
ysis of soil which uses a growing plant 
as an indicator of the excess or deficiency 
of available nutrients in the soil under 
test. 

The relative yield of a pot test is a 
measure of the soil's ability to supply a 
given nutrient element under experi- 
mental standardized conditions. 

No. of 

tested 
High soils 

--- 
16% 121 
14 81 
19 59 
22 27 
17 96 

The lower the relative yield of the in- 
dicator plant-in these studies Romaine 
lettuce was used-the greater is the chance 
of obtaining a response to an applied fer- 
tilizer in the field. 

For each of the greenhouse tests, 20 
six-inch flower pots were filled with 1,600 
grams of dry soil. Four of the pots were 

After a growth period of six to eight 
weeks the plants were harvested, dried at 
70" C, and weighed. 

A convenient method of expressing the 
dry weights of the lettuce plants as rela- 
tive yields is obtained by formula. The 
weights of those plants which received the 
full treatment are divided into the weights 

Percentage of Soils Tested Having low or High levels of Available 

Available Nitrogen 

used as checks and no nutrients were 
added. To each of the other 16 pots 80 
milligrams-the equivalent of 100 pounds 
an acre-of various nutrient combina- 
tions were added. Nitrogen was added as 
ammonium nitrate, phosphorus as mono- 
calcium phosphate, and potassium as po- 
tassium sulfate. 

The full treatment of nutrients-two 
parts of nitrogen, three parts of phos- 
phorus and one part of potasium-was 
added to the soil in four of the pots. 

In groups of four the remaining 12 
pots had partial treatments of added nu- 
trients. The proportions of the nutrients 
used in the full treatment remained the 
same but four pots received no nitrogen, 
four had no phosphorus added and po- 
tassium was withheld from the last four. 

All 20 pots were planted with one- 
month-old Romaine lettuce seedlings. 

of plants with partial treatment and the 
result is multiplied by 100. 

As an example: if the weights of the 
full treatment plants are 9.2 grams and 
the weights for partial treatment plants- 
no-phosphorus, for instance-are 4.0 
grams, the relative yield would be a'/&. 
Thus the no-phosphorus yield would be 
44% of the full treatment yield. 

With the cooperation of the Soil Con- 
servation Service and the Agricultural 
Extension Service, the Division of Soils 
made more than 100 field-pot correlation 
tests for field and truck crops. Tree crops 
and vines were not included. 

Between one-half and two-thirds of all 
the soils examined produced relative-no- 
nitrogen-yields of 30% or less which 
indicated they were sufficiently low in 
available nitrogen so a field response to 

Continued on page 16 

Comparative growth of Romaine lettuce as the indicator plant in greenhouse pot tests for relative 
yields. The plant on the left was the check plant which had no nutrients added and the relative yield 
was 11%; the second plant from the left received the full treatment of two parts of nitrogen, three 
parts of phosphorus and two parts of potassium, with a relative yield of 1009'0: the third plant had 
the partial treatment with the nitrogen withheld, relative yield was 48%: phosphorus was not given 
the fourth plant and the relative yield was 8%; the plant on the extreme right had no potassium 
added, the relative yield was 106%. 



BUDS 
Continued from page 15 

The part that light of varying intensity 
may play in retarding or hastening the 
ending of the rest is still not very clear. 
It may at winter intensities and duration 
be a retarding influence and become a 
stimulating influence at the higher inten- 
sities and longer duration of spring and 
summer. 

The gardner and orchardist in regions 
of mild winters is thus confronted with a 
rather complicated situation involving 
temperature, light, variation of response 
of different kinds of plants, and possibly 
other factors, all of which affect spring 
growth. It appears clear from experience, 
however, that shade in winter is beneficial 
for plants with strong rest periods. It 
seems a reasonable deduction from the 
experimental results described above that 
plants subjected to fluctuating outdoor 
conditions may require a longer exposure 
to break the rest of buds than would be 
required under continuous low tempera- 
ture. 

J .  P .  Bennett is Professor of Plant Physiology 
and Plant Physiologist in the Experiment Sta- 
tion, Berkeley. 

The above progress report is based on Re- 
search Project No. 989. 

PIPE 
Continued from page 14 

fabrication and installation procedure 
that should largely eliminate such failure 
at no appreciable increase in cost. 

A.  F.  Pillsbury is Associate Professor of Ir- 
rigation and Associate Irrigation Engineer in 
the Experiment Station, Los Angeles. 

M. L. Hood is Senior Laboratory Assistant, 
University of California, Los Angeles. 

The above Progress Report is based on Re- 
search Project No. 860. 

SOILS 
Continued from page 7 

applied fertilizer could be expected-pro- 
vided other elements were not limiting. 

No-nitrogen yields above 50% indicate 
high nitrogen supplies and little chance 
of field response to fertilizer. 

Soils giving a no-phosphorus yield of 
20% or less are so low in available phos- 
phorus that they will, as a rule, produce 
a field response to applied fertilizer where 
other nutrient elements, specific soil con- 
ditions and water are not restrictive. 

Phosphate responses in the field were 
especially noticeable during the cooler 
seasons of the year. 

Soils producing no-phosphorus yields 
above 30% probably will not justify phos- 
phate fertilization. 

Low phosphate levels appear to be 
widespread in California, especially in  

hardpan soils and in the soils in the hills 
and mountains. 

In contrast, the recent alluvial soils are 
somewhat better supplied with available 
phosphorus and have the additional ad- 
vantage of having great depth which pro- 
vides a large nutrient reservoir. 

Available phosphorus in soils with 
either pronounced acid reaction or with 
pronounced basic-alkaline-reaction 
tends to be in low supply. Soils which are 
neutral or with only slight acid or alka- 
line reactions are, on the average, better 
supplied with available phosphorus. 

Of the 105 soils tested which had a 
pH-the measurable acidity and alkalin- 
ity-of below 5.9, which indicates strong 
acidity, 79% were low in available phos- 
phorus. 

Of the 20 soils tested which had a pH 
of above 8.3-markedly alkaline-80% 
were low in available phosphorus. 

Of 116 soils slightly off neutral only 
26% were found to be low in available 
phosphorus. 

Nearly all of the soils investigated ap- 
pear to be well supplied with potash for 
the requirements of the crops used in 
this study. 

H .  Jenny is Professor of Soil Chemistry and 
Morphology and Soil Chemist and Morphologist 
in the Experiment Station, Berkeley. 

J .  Vlamis is Assistant Soil Chemist, Division 
of Soils, Berkeley. 

W .  E. Martin is Associate Agriculturalist in 
Soils, Agricultural Extension Service, Berkeley. 

NEW PU NS 
-now ready for distribution- 

Each month, new publications of the College of 
Agriculture are listed in this column as they 
are received from the press. 

Single copies of these publications or a cata- 
logue of Agricultural Publications may be ob- 
tained without charge from the local office of 
the Farm Advisor or by addressing a request to: 
Publications Office. 22 Giunnini Hall, Uni- 
versity of California, College of Agriculture, 
Berkeley 4, California. 

DAIRY FARM MANAGEMENT I N  
CALIFORNIA, by Arthur Shultis and 
G.  E. Gordon. Ext. Cir. 156, September, 
1949. 
SELECTIVE WEED KILLERS, by Alden 
S. Crafts and W .  A.  Harvey, Ext. Cir. 157, 
September, 1949. 
GENERAL-CONTACT WEED KILL- 
ERS, by Alden S .  Crafts, Ext. Cir. 137, 
revised October, 1949. 
GROUND WATER IN CALIFORNIA- 
The Present State of Our Knowledge, by 
S. V .  Ciriucy-Wantrup and Patricia Mc- 
‘Bride Bartz. A special publication by the 
Giannini Foundation which is available 
only b y  addressing a request to the Agri- 
cultural Information Ofice, 22 Giannini 
Hall, University of California, Berkeley 
4, California. The publication is free. 

DONATIONS FOR AGRICULTURAL RESEARCH 
Gifts to the University of California for research by the College of Agriculture 

accepted in November, 1949 

BERKELEY 
William H. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $222.60 

Department of Veterinary Science 
California Spray Chemical Corporation. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .80 gals. insecticidal oils 

Division of Entomology and Parasitology 
Davids & Royston Bulb Co.. ........................ ,500 bulbs, ranunculus, anemones, freesias 

Division of Plant Pathology 
Enterprise Sales Corporation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Vita-juicer 

Division of Plant Nutrition 
Gillies & Loughlin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Ib. Megasul25 9% 

Division of Poultry Husbandry 
Edward H. Helle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $500.00 

f Poultry Husbandry 
Naugatuck Cbemi 

3 10-lb. drums Spergon, control 502, control 137, control 105-R 
Division of Plant Pathology 

Naugatuck Chemical Co.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 lbs. 88R 1 5 %  wettable powder 
Division of Entomology and Parasitology 

U. S. Public Health Service.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$2,916.00 
Division of Plant Nutrition 

DAVIS 
American Smelting and Refining Co.. . .  . . . . . . . . . . . . . . . . .  .$2,500.00 

Hart, Cole and Goss. $1,156.26 
Division of Animal Husbandry 

LOS ANGELES 
George C. Alden. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  cubic yards “Airox” 

Division of Ornamental Horticulture 
Germain Seed & Plant Company 

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

19 lbs. Merion bluegrass, orchard grass, Harding grass, Aka fescue seed 
Division of Ornamental Horticulture 

Mrs. E. Hoffman. . . . . . . . . . .  .600 items largonium s cies and varieties. Ernest Rober Collection 
Division bgrnamental Reorticult 

10 packets of seed Mrs. E. B. Marrolf.. 
Division of Ornamental Horticulture 

Edward Newkirk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 Natl. Walking lawn sprinkler 
Division of Ornamental Horticulture 

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