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Manure as Source of Nitrogen 
Studies of tilled and nontilled citrus and avocado orchards show 
manure to be efficient in supplying nitrogen to tilled soil 
 
T. W. Embleton and W. W. Jones 
 
Manure—an efficient source of phosphate and potash—is commonly used in California 
citrus and avocado orchards to supply organic matter to aid in maintaining soil in good 
tilth and to supply several fertilizer elements. 
To determine the efficiency of manure as a source of nitrogen—in tilled and nontilled 
soils—four orchards were selected for study. A description of the experimental orchards 
appears in the large table below. 

 
Navels 
A summary of the yield and nitrogen content of the leaves for Orchard No. 1— tilled 
navel oranges in Riverside County —is given in the table in the first column on page 15. 
The trees that were never fertilized were practically nonproductive, and the nitrogen in 
the leaves was markedly lower than in the leaves of the trees fertilized with nitrogen. In 
this cultivated orchard there were no differences in yields between the trees receiving 
three pounds of nitrogen annually from calcium nitrate, and those receiving three 
pounds of nitrogen annually from manure. The amount of nitrogen in the leaves was 
practically the same for both sources of nitrogen. Thus, in this cultivated orchard, at the 
three-pound rate the results from manure paralleled those with calcium nitrate. 



 

Valencias 
In Orchard No. 2—nontilled Valencia oranges in San Diego County—withholding 
nitrogen since 1950 did not result in a significant reduction in yield, although a trend 
developed. In this non-tilled orchard the trend was for the trees that received two 
pounds of nitrogen annually from manure to produce less fruit than the trees that 
received two pounds of nitrogen annually from ammonium nitrate. 
The amount of nitrogen in the leaves of trees that received manure was definitely lower 
than in the leaves of trees that received ammonium nitrate. 
When the spring flush of growth had fully expanded in 1954 and 1955, the leaves on the 
trees that did not receive nitrogen and on the trees that received manure were definitely 
more yellow than the leaves on trees that received ammonium nitrate. 
In this nontilled orchard, manure did not supply nitrogen to the trees as efficiently as did 
ammonium nitrate. It is noteworthy that a large concentration of roots developed in the 
surface soil right under the manure mulch. Similar root development did not occur 
where manure was not applied. 
Avocados 
In Orchard No. 3—tilled avocados in Ventura County—there were Hass, MacArthur, and 
Fuerte varieties in each of the experimental plots. In all treatments the amount of 
nitrogen in the leaves of the Fuerte and Hass varieties did not drop below 2.0%, while in 
the no-nitrogen plots the amount of nitrogen in the leaves of the MacArthur trees 
dropped to 1.60% in 1954. Only in the MacArthur variety were yield trends associated 
with the nitrogen treatments. Therefore, only the data from the MacArthur variety are 
presented in the lower small table in the next column. 
The highest yields were from the plots from which nitrogen was withheld, and the lowest 
yields were from the trees that received one pound of nitrogen annually. The trees that 
received one half of a pound of nitrogen annually from either ammonium nitrate or 
manure were intermediate in both yield and in the amount of nitrogen in the leaves. 
However, the trees with the lowest amount of nitrogen in the leaves produced more fruit. 
In this cultivated orchard, manure was as efficient as ammonium nitrate in supplying 
nitrogen to the trees. Equal amounts of nitrogen from manure and from ammonium 
nitrate produced similar levels of nitrogen in the leaves and similar yields. 



 
 
In 1953 and 1954, in Orchard No. 4—nontilled Fuerte avocados in San Diego County—
trees that received two pounds of nitrogen annually from ammonium nitrate produced 
less fruit than trees that received no nitrogen. However, in 1955 the trees that received 
nitrogen produced more fruit than trees that did not receive nitrogen. 
Between treatments, the differences in the amounts of nitrogen in the leaves became 
greater each year. This appeared to be a case of going from an excess of nitrogen for 
production, to a deficiency. 
In 1953 and 1954, the trees that received manure had yields that were similar to the 
yields from trees that had not received nitrogen; while in 1955 the manured trees 
produced about the same amount of fruit as the trees that received two pounds of 
nitrogen from ammonium nitrate. Every year, the amount of nitrogen in leaves from 
trees that received manure was closer to the level of nitrogen in leaves of trees that did 
not receive nitrogen, than it was to the level of nitrogen in leaves of trees that received 
nitrogen from ammonium nitrate. 
Apparently the difference between 1.48% and 1.61% nitrogen in the leaves of the no-
nitrogen and manure trees in September 1954 was great enough to result in rather wide 
differences in yield in 1955. In this nontilled orchard, manure was not as efficient in 
supplying nitrogen to the trees as was ammonium nitrate. 
In these experiments, manure was an efficient source of phosphate and potash in both 
the tilled and nontilled orchards. 
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