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Low calcium soils and the response of plants to the addition of calcium salts.

Several years ago some New Jersey vegetable soils ceased to respond to side
dressings of ammonium sulfate or sodium nitrate. If there was a response, the type
of growth was unsatisfactory and the quality of the crop was poor. Soils from some
of these problem farms were brought into the greenhouse, placed in pots, treated
with various chemcals and planted with seeds or plants.

¥This review covers only'the calcium -- potassium ratic. The calcium - sodium
ratio will be covered in Bulletin 16.




sy R, These 301ls were tested W:Lth "qulck tests and supplementary t:Lssue tests were :

; ‘mployed in some cases. -The tests showed a low amount of ‘available calcium (less =~ [~
- than 100 ppm) but the usual amounts of all the nutr:.ents esent in a mixed fertil:.z—- W
~er.. Very often high concentratlons of potassmm were £ or if potassium was not e
hJ,gh, it was assumed from the growers practlce and a hlgh ‘p readlng, that sodlum i
- wWas present in llberal amounts. - ‘

The technlque was to supply s odlum nltrate, calc:.um nltrate, calc1um chlorlde A
calc:.um carbonate (llmestone), super phosphate, gypsum and in some cases potass:.um :
: nltrate, dolomite, and. calclum-magnes:t.um silicate slag to separate pots. Growth of :
* the plants was then observéd. = TWhen the problem involved a calcium deficiency, ‘the
“.more Soluble calcium salts gave a better response, ‘Calcium nitrate was highly
‘effective. If the pots were kept well watered, super phosphate proved very bene-

. ficial, and gypsum was satisfactory. If the soil was kept quite dry, calcium

nitrate was very effective but calcium sulfate was- meffectlve. Calcium nitrate had
to be - suppl:.ed at 3-weeks to monthly 1ntervals. CHDT « » Fian e et

G ) & these calc:;.um deflclent so:.ls sod and potasswm had a depressmg effect
~on growth, - The degree of injuzy (unless some form of calcium was suppl:Led with it)
" "depended upon whether the soil had ‘abundant potass:.um or whether in the past 1t had

' been Supplled w:.th relatlvely large amounts of sod:.um nitrate.

kLow calc1um - hlgh potassium soils and plant growth

Th:Ls experment was made w:.th cucumbers.

- When watered freely the plants made rap:.d growth but were not normal. Inter-
 nodes 'weré '1ong,” foliage Tight gréen and léaves small. = They were ‘grown on strings
to wires seven feet above the soil.  When the growing tip reached the wire, many of
the veins of the older leaves showed a brown water-soaked condition soon followed by SN
‘gradual death of the entire leaf, with the result that the plants soon had only the .
tip leaves left. It was determined that mosa:.c was not the cause. The tissue was
micro-chemically examined and was found to be- packedw:.th potassium and nitrate but
- calcium was entlrely lacking. Roots were k:.nky and rough and the cortex sloughed
of £ prematurely. |

‘Similar observations were mades on tomatoes"grewing in another house.

Quick chemical tests showed a pH range of 5.8 to 6.6. Less than 50 ppm of

" calcium was present. Potassium was exceptionally high and fluctuated with the water -

supply. After heavy applications of water, potassium was low. When the soil dried

..out, potassium was again very high.  Apparently very little potassium was tied to

the colloidal part of the soil, hence was easily leached to lower levels. Phosphorous

was high with only a trace of magnesium.- Nitrate concentration was high. The soil
baked very hard when dry and was sl:.ppery when wet. Crganlc matter was low,

The results of these observations indicated that a def:.c:.ency of calcmm,
magnesium or both was causing the svmptoms. Roots resembled those of plants growing
with insufficient calcium., The t ps, huwever, did not show symptoms of calcium or
magnesium deficiency. A soil test was =~ le. The soil colloid was found to be
"approximately 87% calcium and 2% magnesiun saturated.

Soil was taken from the poorest' section of the beds, placed in pots and treated &
with individual salts. A plant was set in each pot.
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: Soluble calcium salts gave a normal type of growth when compared w:.th those
growing in soil withno treatment. Calcium nitrate and calcium chloride were more

 effective than calcium sulfate. Super-phosphate gave some correction. Calcium

sulfate or super phosphate were more effective when the pots were kept: well watered
'Plants grown with sodium or potasslum salts gave no response or were 1nJured When
the sulfate 1on served as the carrier, :

From these results the follOwing‘ assumptions have been made:

1. Correction was brought about by the addltlon or greater avallablllty of
.calcium.

2. Additions of potassium sulfate tended to decrease the availability of
calcium, thereby producing a low calcium - ‘high potass:.um ratio, to the
“extent that potassmm prevented the absorpticn of calcium by the plant.

‘ The relationship between calcium and potassmm was repeated in sand culture.
i ‘The following results were noted: -

1. As long as ca1c1um was malntalned at a hlgh level 1t ‘was 1mpcs sn.ble to
" injure growth. :
2, If the calcium concentration was low, the effect of large amounts of
~ potassium was to produce a type of growth not symptomatic of any partlcular
def:LcJ.ency, but soft and succulent: with yellow green foliage.

: “As a result of these tests recommendat:.ons were made that (1) s one ton of
dolom:l.tlc limestone be applied per acre each year unless so:u.l reaction tests in-
dicated otherwise; (2), that calcium nitrate be used as asource of nitrogen;
(3), super phosphate for phosphoric acid, and (L) that potash be-withheld until a
test showed it was needed.

Two years later the following observations were made.

1. Crop growth was much improved. Roots were white and vigorous.. _

2., Tests showed the presence of sufficient available calc1um and of
potash in liberal quantities.

3. The soil no longer baked when dry nor packed down so firmly.

L. It was possible to heat the soil thoroughly since the large clumps
were missing, and nematodes, which had been present, were eradicated.

5. Aeration of the soil was greatly improved.




