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The validity of the assumption-that 
nitrogen losses, by leaching, are small 
when ammonium fertilizers are applied 
in the fall-was tested in a series of in- 
cubation experiments. 

Interest in fall application of am- 
monium fertilizers to supply nitrogen for 
spring season crops has increased in re- 
cent years. 

Fall fertilizing is one means the fanner 
has to better distribute his time. labor, 
and equipment use throughout thr year. 
Also, storing nitrogen in  the soil during 
the winter season would eliminate-for 
both the farmer and the fertilizer indus- 

for bulk storage. Often fertilizer costs to 
the farmer can be reduced b~7 late fall 
delivery. However, the application of ni- 
trogen several months before it is needed 
by the spring crop raises the question of 
losses, principally those resulting front 
the leaching of nitrate. Ammonium nitro- 
gen, because it is adsorbed to the soil 
colloids upon rontac-t with the soil, 
leaches hardly at all. Nitrate nitrogen, 
on the other hand, moves very read$ 
with the soil water and is easily displaced 
from the zone where plants are able to 
utilize it. 

To invpstigate the inhibiting effect of 
winter temperatures on the oxidation of 
ammonia to nitrate in California soils, 
incubation cxpriments were wnducted 
~~~t~ soil ~ ~ ~ ~ e y a ~ u r ~ ~  at 75'F a d  at 
45°F. Limited tests were made also at 
37°F. 

Ni~rogen sources included an~n~oniuin 
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sulfate and aqua ammonia applied broad- 
cast at rates of 0,100,200,400,800, and 
1,600 pounds of nitrogen per acre. The 
various levels of fertilizer were used to 
simulate a cross-section of the fertilizer 
band in the various soils with the lowest 
concentration at the fringe and the high- 
est concentration approaching the center 
of the band. 

Samplings at two-week intervals up to 
eight weeks were made to determine the 
extent of nitrification at the different tem- 
peratures as measured by the increase of 
nitrate nitrogen and decrease of am- 
nioniuin nitrogen. 

pounds of nitrogen per acre were incu- 
bated at 37°F. 

N~tr i~ca t ion  of ammon~u~n nitrogen 
at 75°F was rapid at all concentrations, 
nearing completion within 2-4 weeks. 
Decreasing the tenipera~ure to 45°F 
slowed the nitrification process consider- 
ably, but did not stop it entirely axcept 
at the highest a ~ ~ ~ r n o ~ i u ~  coric~r~trat~oti 
in two of the four soils. 

At the 200-pound level of a r n ~ ~ ~ n i u m  
nitrogen application the amount of ni- 

of cl3c four R U i h  

trate produced in six weeks at 45°F was 
roughly equivalent to the quantity pro- 
duced in two weeks at 75°F. Even as low 
as 37"F, nitrate was being produced, al- 
though at a very reduced rate as com- 
pared with the rates at the two higher 
temperatures. 

At the 37°F and 45'F teInperatures, 
accumulations of nitrite nitrogen were 
found in the two alkaline soils-Yolo 
loam and Salinas clay-where the nitro- 
gen application exceeded 100 pounds per 
acre. At the higher levels of application 
there were temporary nitrite accurnula- 
tions at 75°F. The finding that low teni- 

~a~~~~ in ~~~~~~~~~~~~~ with ~~~~1~~~ 
soil reaction appears to favor riitrite ac- 
cumulation, even at low levels of am- 
monium nitrogen application, suggests 
that the second step of nitrification car- 
ried out by the Nitrobacter group-bac- 
teria that oxidizc nitritps to nitrates-is 
more sensitive to low  temperature^ than 
the first step, for which the Nitrosonionas 
group-bacteria that oxidize ammonia to 
nitrites-is responsible. 

The interaction between te~pera tnre  
Coneluded on page 13 

increase of nitrate nitrogen in four soils receiving an application of 200 pounds 
of nitrogen per acre. 
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investigations indicated that the pest 
population reached peaks of outbreak 
proportions and then, in subsequent 
years, declined to almost noneconomic 
levels. The recent behavior may be caused 

that has a greater pr alnuts. on northern Californiu walnuts possibility of ent of 
such a strain certainly warrants investi- 
gation. 

The filbertworrn is unable to penetrate 
the sound green husks of walnut and 
therefore it can not enter the nuts until 
the husks begin to crack as maturity is 
reached. An outbreak of the filbertw 
may not be very troublesome in 
but can be annoying when added 
infestation caused by the codling moth 
or the navel orangeworm. Treatments di- 
rected against the codling moth exert 
control against the fil 

Because the inform 

twor m CO ntro I 
erimental insecticides show promise by a developing stra tworn1 
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nd year of tests, Guthion wormy nuts had been attacked by the 
and Sevin-not yet released for use on filbertworm. In the check plot, 22% of 
walnuts-again showed encouraging con- the Payne nuts and 9.6% of the Fran- 
trol of the filbertworm on Payne and quettes were infested. In the Guthion 
Franquette walnuts. plots, 7.6% of the Payne and 2.4% of 

Prior to 1957 lead arsenate was the Franquettes were infested. The infests- 
only insecticide that had shown much tions in the Sevin treated plots were 
effectiveness against the filbertworm and 10.2% for the Payne and 4.5% for the 
the control obtained was less than de- Franquettes. It is possible that both in- 
sired, amounting to around SO?,]. secticides might have produced better 

Experiments with Guthion and Sevin results had they been used at a higher 
were undertaken in 1957. When applied concentration per acre. 
on August 20 to Payne and Franquette The filbertworm attacks walnuts nearly 
walnuts in an orchard near Gridley both everywhere the crop is produced in 
insecticides showed promise rol- California. Fortunately, it has 
ling f i ~ ~ e ~ w o ~ .  Because of ults o be a serious pest only in cer- 
the insecticides were investigated further tain localities. However, in years of lo- 
in 1958. calized outbreaks there is a general rise 

All treatments and untreated checks in the infestation throughout most walnut 
were run in duplicate. Cuthion, 255% wet- producing sections. 
table powder, at 6.5 pounds per acre and The 1958 season concluded the fifth 
Sevin, 50% wettable powder at 8.0 year of trapping filbertworm moths in 
pounds per acre were applied in approxi- bait pans in an orchard near Gridley. 
rnately 200 gallons of water by an air There was a large flight in 1958 and a 
carrier sprayer. Applications of both in- destructive infestation occurred in the 
secticides were made on August 20 when walnuts at harvest. The seriousness of the 
the husks of sound Payne nuts were just attack approched or may have surpassed 
beginning to show signs of cracking. the outbreak in 1954. 

At harvest, 100 nuts were picked from The 1958 season was the fifth consecu- 
10 trees for each variety plot. After cur- tive year that the filbertworm has been 
ing, a crack test was made to determine a moderate to a severe pest in the poten- 
the degree of infestation. Most of the tial areas of heavy attack. Prior to 1954 
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NITRIFICATION 
Continued from page 10 

and ammonium concentration becomes 
evident from a comparison of the maxi- 
mum rates of nitrification at 45°F and 
at 75°F. The inhibiting effect of high am- 
monium concentration in the soil on ni- 
trification rate was more pronounced at 
the lower temperature. In general, the 
time lag before the maximum rate of 
nitrification was attained, was longer at 
the lower temperature, and was extended 
with increasing concentration of am- 
monium nitrogen. Maximum rates of 
nitrification where aqua ammonia was 
applied varied from 4-41. pounds per 
acre per day depending on the tempera- 
ture and concentration. Generally, the 
maximum rate at 45'F was between 207; 
and 40% of the rate at 75°F. 

In California, thr mean January tem- 
perature in the major agricultural areas 
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h below 45°F. Results 
of these experiments demonstrate that 
nitrification is still appreciable at tem- 
peratures below 45"F, which indicates 
that winter temperatures in California 
are not sugciently low to prevent oxida- 
tion of substantial quantities of am- 
monium nitrogen to the nitrate form. The 
concentration effect of band applications 
of ammonium fertilizers-combincd with 
low temperature-will play a role in re- 
tarding nitrification and thus preserve a 
greater proportion of the fall applied ni- 
trogen for use by the following spring 
crop. 
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tions. In refilling, provision 
made to break the fall of the 
the carrying belt into the b 
box. 

5. When possible, fruit from c 
age should be permitted to atta 
temperature before sizing oyerati 
place. 
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