
Alternate Bearing of Avocado 
may be corrected eventually by one of two 
possible solutions to problem 

Robert W. Hodgson 

The first good fruit-set of most varie- 
ties of avocado that is carried forward 
toward maturity-actuil maturity of the 
crop is not necessary-starts the tree in 
its alternate bearing habit. 

Thereafter the trees are either in the 
on-crop phase or the off-crop phase. 

Two really good crops never occur in 
succession on trees-such as the Fuerte- 
that are characterized by the alternate 
bearing behavior while the trees remain 
in good health. 

Efforts to find the causes of alternation 
in bearing have produced evidence that 
reserve materials in the tree are depleted 
so much that the tree requires a full sea- 
son, at the minimum, to recover from the 
effects of the depletion. 

Alternation now is thought to be as- 
sociated with the carbohydrate supply. 

The Fuerte 
It doesn't take a very large crop to put 

Fuerte trees into the alternate bearing 
condition. A good crop followed by a fair 
crop-which can and does occur-can re- 
sult in a change in stride of alternation. 
The tree is thrown out of the regular alter- 
nating cycle and changes stride where it 
remains until it is changed again for one 
reason or another. 

In the past 22 years four changes in 
stride have occurred throughout the avo- 
cado districts in California. 

From considerable study it is con- 
cluded that mean temperature duripg the 
flowering and fruit-setting period causes 
these sequences of crops which result in 
changes in stride. 

Warm weather appears definitely fa- 
vorable to the fruit-setting process in the 
avocado and the opposite is likewise true 
-cool weather is not favorable for the 
setting process. 

The dividing point for the Fuerte avo- 
cado is approximately the mean tempera- 
ture of 56" F. 

Influencing Factors 
Four combinations of factors appar- 

ently determine and explain the bearing 
behavior of the avocado, notably the 
Fuerte variety. These are the two phases 
of alternating crops, and favorable tem- 
peratures during the blossoming and 
fruit-setting period, or unfavorable tem- 

peratures occurring in that same period. 
The four possible combinations there- 

fore are the following: 1.The on-crop 
phase and favorable temperatures. The 
result is an avocado crop ranging from 
large to very large. 

2. The on-crop phase and unfavorable 
temperatures. Under these conditions the 
crop is never larger than medium and it 
may be light, depending upon how un- 
favorable the temperature conditions are. 

3. The off-crop phase and favorable 
temperatures. This results in a light to 
medium crop, the amount of crop being 
dependent upon the size of the crop that 
preceded it. 

4. Finally, there is the worst combina- 
tion of all-the off-crop phase and un- 
favorable temperatures. 

This last combination always results in 
light crop or crop failure. The last time 
it happened was in 1944-45. Eighty per 
cent or more of the trees were in the off- 
crop phase when nothing short of the 
most favorable temperatures could pos- 
sibly induce them to produce anything 
other than a light crop. Instead of iavor- 
able temperatures that spring was the 
coolest on record for many years. The 
result was the smallest crop in years. 

Study of the temperature records re- 
veals the reasons why four changes in 
stride have occurred during the past 
22 years. For example, three of these 

changes in stride arose from the same 
combination of conditions-two mild win- 
ters and warm springs in succession. The 
usual situation was that the first of these 
was mild and the next even milder, suffi- 
ciently so to change the stride from the 
off-crop phase to the on-crop phase be- 
cause the crop that had preceded the 
change was a medium or light crop. 

Mild Temperatures 
The combination of two unusually 

mild fruit-setting periods in succession 
brought about the changes of stride in 
1931 and again in 1941, and probably 
also in 1926 although there is inadequate 
data to justify a definite conclusion. 

In 1931 the change in stride followed 
the exceptionally mild winter and spring 
of 1930-31, which in turn followed the 
mild winter and spring of 1929-30. 

Cool Temperatures 
The cause of the change in stride that 

occurred in 1934 was just the opposite. 
In this case there were two unusually 
cool winters and springs in succession. 
That change goes back to the unusually 
cool winter and spring of 1932-33, which 
in turn followed the cool winter of 
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2,4-D 
Continued from page 3 

oil deposited was not influenced by the 
presence of 2,4-D. 

Time of Application 
Application of 2,4-D should be avoided 

from one month before bloom to one 
month after bloom and, of course, oil 
sprays usually are not applied during 
this period. When spraying lemons this 
caution may not be s p  important. In any 
case the established practices under local 
conditions with respect to timing, grade 
of oil, dosage, temperature, etc., should 
be followed, unless applications coincide 
with the bloom period. 

Application of 2,4-D in oil even at  the 
low concentration of four p.p.m. in the 
finished oil spray mixture may cause leaf 
curling when applied on young, actively 
growing shoots. Data thus far obtained 
indicate no decrease in fruit quality or 
production as a result of the curl. The leaf 
curl may be minimized by spraying with 
2,4-D between leaf growth flushes. 

The vigorous, rapidly growing whips 
or sucker-shoots of lemons are very sensi- 
tive to 2,4-D and may be killed at the tip 
by its application. Subsequent to the kill- 
ing, however, these suckers have been ob- 
served to produce short lateral fruiting 
branches. 

In orchard practice the tips of these 
suckers are often mechanically cut off to 
accomplish this same purpose. 

There is no information available on 
the effect of two applications of 2,4-D 
per year. It is not anticipated difficulties 
would arise in this regard provided the 
bloom period were avoided. 

Spray rigs previously used for 2,4-D 
weed spraying should be thoroughly 
cleaned before applying oil sprays on cit- 
rus. Flush the tank several times with a 
strong alkaline water solution-soda ash, 
etc.-and rinse with clean water. If the 
rig was previously used with weed-oil, 
and 2,4-D, rinse out the oil residue with 
kerosene or some similar petroleum sol- 
vent before using the alkali solution. 
W. S.  Stewart is Associate Plant Physiologist 

in the Experiment Station, Riverside. 
L. A .  Riehl is Assistant Entomologist in the 

Experiment Station, Riverside 
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Virtually every horticultural practice 
has been tried to correct the alternate 
bearing behavior of the Fuerte avocado 
variety. Among these are orchard fertil- 
ization, fruit-thinning and pruning. 

Of all the practices tried, only one 
worked, but unfortunately it is not ap- 
plicable to commercial practices. 

That was very early harvesting-as 

soon as the fruit attains horticultural 
maturity-coupled with girdling. When 
these were done it was possible on indi- 
vidual limbs to produce two good crops 
in succession and to change the stride of 
alternation so that limbs on the same tree 
were in opposite stride. 

Early harvesting without girdling did 
not accomplish the desired result. 

The conclusion has been reached that 
there are really only two solutions to 
the problem of alternate bearing in the 
avocado. 

One of them is finding strains or seed- 
lings of Fuerte that are less subject to 
the fqctors that cause alternate bearing. 
Evidence exists that there are at least two 
strains and one that is somewhat better 
than the other has been isolated. The bet- 
ter strain seems to be less sensitive to un- 
favorable temperatures during the fruit- 
setting period, and its alternation is more 
regular and perhaps not quite so wide 
in amplitude as that of the other strain. 

The other solution-upon which work 
was started several years ago-is the 
breeding of varieties that have the desir- 
able market and other qualities of Fuerte 
but are less subject to the alternate bear- 
ing habit. 

There is some hope in the picture be- 
cause there are some varieties that don’t 
alternate much. Perhaps by using them 
as parents in a breeding program their 
desirable characters in this respect can 
be converted to their progeny, and at the 
same time the desirable characters of 
Fuerte can be brought into the progeny. 
If so, the resulting product will be better 
than anything produced now. 

Robert W .  Hodgson is Assistant Dean of the 
College of Agriculture at Los Angeles, Profes- 
SOT of Subtropical Horticulture and Subtropical 
Horticulturist in the Experiment Station, Los 
Angeles. 
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only by a trained official. All of the gases 
used are poisonous to man and domestic 
animals. 

Calcium cyanide is the commonest ma- 
terial used in gassing. It is available both 
in granular form and as a dust. The dust 
is applied with a special pump and a 
hose for insertion inside the burrow. 
Granular cyanide is applied directly in- 
side the burrow. 

Other gases which are effective include 
carbon disulfide, sulfur dioxide, and 
methyl bromide. 

A simply administered gas is carbon 
monoxide from an automobile exhaust 
which can be forced through a hose into 
rat burrows. This gas may be used for 
burrows under cement farm buildings 
where cyanide would be dangerous to 
livestock. 

Poisonous dusts are effective in some 
cases. ANTU-up to 20r/o-when mixed 
in flour, pyrophyllite, or talc, may be 
dusted heavily on rat runs and entrances 
to burrows for control of Norway rats. 

In areas where murine typhus is a haz- 
ard, DDT dust-5% to 1O%-is placed 
on runways to catch on the feet and fur 
of passing rats and kill many of their 
fleas. Any of these dusts can be applied 
with a sifter can. 

When rat burrows are numerous in 
fields, the burrows may be destroyed by 
plowing to a depth of 18 inches with a 
subsoiler or chisel. 

Rats may sometimes be killed by flood- 
ing their burrows, especially on poultry 
farms. 

Since fleas and mites will leave dead 
rats and may get onto people, the trapper 
should handle dead rats as little as pos- 
sible and should wear gloves. 

Dead rats and mice should be burned 
out-of-doors, or buried at a depth of not 
less than two feet. 

Tracy I .  Storer is Professor of Zoology, and 
Z&logist in the Experiment Station, and Lec- 
turer in Public Health, Davis. 
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moving the bacteria which were harbored 
in the organs of the birds. 

Data concerning the effect of the sulfa 
drugs upon reactors and carriers indicate 
that the present drugs cannot be relied 
upon to remove carriers of organisms 
which cause fowl chlorea, pullorum and 
typhoid disease of poultry. At best the 
drugs may be used in acute outbreaks in 
the hope of salvaging as many birds as 
possible. I t  is strongly recommended, 
however, that the salvaged birds not be 
used as breeders. 

R .  A .  Bankowski is Assistant Professor of 
Veterinary Science and Assistant Veterinarian 
in the Experiment Station, Berkeley. 

DONATIONS FOR AGRICULTURAL RESEARCH 
Gifts to the University of California for research by the College of Agriculture accepted in July, 1948 

BERKELEY 
American Cyanamid Company. ................................. ,100 pounds Thiophos 3422 
California Olive Association. .................................................. ,5250.00 

Investigations on olives 
Chipman Chemical Company. . . . . . . . . . . . .  . 8  bags 50-lb. Toxaphene 10% sulfur dust, 400 pounds; 

1 case 4/4-lb. bags toxaphene 40% spray powder, 16 pounds 
BERKELEY & DAVIS 

American Potash Institute, Inc.. .............................................. .$3,300.00 
Potash research 
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