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T r a n s m i s s i o n  of avocado sunblotch virus 
from infected mother trees to  progeny seed 
has been known for some time as has the 
fact that the rate of transmission of the 
virus is higher in seed from recovered, 
symptomless carrier trees (80 to  100 
percent) than from trees showing symp- 
toms (0.5 to  5 percent). In several in- 
stances, too, young avocado seedlings of 
various varieties have been found to  be in- 
fected with the virus when the seed-mother 
trees were found free of the virus. Since the 
infected progency seedlings had germinated 
and grown under conditions which pre- 
cluded the possibility of transmission by 
natural root graft, the most logical ex- 
planation for their infection was that the 
virus was transmitted by pollen and, fur- 
thermore, since the progeny seedlings ex- 
hibited symptoms as seedlings, it appeared 
unlikely that their infection was the result 
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of rare mechanical transmission. 
As a result of these observations, re- 

search was initiated to  demonstrate pollen 
transmission of the virus. Early in the stud- 
ies we did demonstrate that the virus was 
present in pollen grains. This was accom- 
plished by implantation of pollen grains, 
completely free of other floral parts, from 
flowers of infected trees under the bark of 
test seedlings. The virus was successfully 
transmitted to  seedlings utilizing this 
technique. 

This did not, however, conclusively 
prove that pollen transmission occurs in 
nature. When attempts to  effect transmis- 
sion by hand pollinations proved unsuc- 
cessful because of various difficulties, es- 
pecially low fruit set, honey bee pollination 
was utilized with a single healthy Zutano 
variety tree serving as the pollen recipient. 
It was enclosed in an insect-proof cage in 

the field with four virus-infected trees 
(growing in 32-gallon metal cans) serving 
as pollen donors. In the first two years of 
the experiment (1977 and 1978 growing 
seasons), the virus-infected, pollen donor 
trees included two with sunblotch symp- 
toms (Hass and Topa Topa varieties) and 
two symptomless carriers of the virus (Cal- 
iente and Ryan varieties). 

‘A’ and ‘B’ flowers 
Bergh has shown that the flowers of 

avocado varieties are of two types, “A” 
and “B.” In each type the male and female 
organs of the flower d o  not function at the 
same time. The stigma (female organ) of 
type “A” flowers will receive pollen in the 
morning of one day, but their stamens 
(male organs) will not shed pollen until the 
afternoon of the second day. In “B” type 
flowers, the stigma will receive pollen in 
the afternoon, but their stamens will not re- 
lease pollen until the following morning. 
Therefore, the maximum fruit set, inter- 
planting of varieties with both flower types 
is recommended. Because the pollen re- 
cipient tree (Zutano) has “B” type blos- 
soms, the pollen donor trees were selected 
to include complementary “A” type 
varieties to  insure maximum cross pollina- 
tion. 

A healthy Zutano field tree was selected 
as the source of seed for controls. This tree 
was left uncaged for three reasons: (1) Cag- 
ing the tree without bees would result in no 
fruit set, (2) caging the tree alone with bees 
would probably result in low fruit set inas- 
much as only “B” type blossoms would be 
present, and (3) healthy flowering trees 
with complementary type blossoms were 
not available in moveable containers. 

When the blossoms on the trees were at 
the proper stage, a colony of honey bees 
(Apis mellifera L., variety Italian) was in- 
troduced into the cage in the form of a 6- 
frame minihive. This consisted of 4 frames 
of brood (with about 7,500 bees) and one 
frame each of capped honey and stored 
pollen. Water was also provided. The 
honey, pollen, and water were replenished 
as needed. When blossom production had 
ceased, the bees were removed, the cage 
was disassembled, and the virus-infected 
trees were moved t o  another location. 

Verifying symptoms 
During the 1977 growing season, 1 1 1  

fruit set on the pollen recipient tree. Seed 
from these fruit were planted along with 
120 seed from the healthy Zutano tree 
which served as controls. All were ex- 
amined periodically for sunblotch disease 
symptoms. Two seedlings from the pollen 
recipient tree exhibited symptoms of sun- 



blotch. To verify that the seedlings were in- 
fected with the virus, eight healthy avocado 
seedlings were inoculated with buds and 
bark patches from each seedling with 
symptoms. After two months, the 16 test 
seedlings exhibited sunblotch symptoms, 
thereby confirming the presence of the vi- 
rus in the two seedlings. 

The remaining 109 progeny seedlings 
from the pollen recipient tree which did not 
exhibit symptoms of sunblotch were 
budded with healthy Fuerte variety buds to  
see if they were carrying the virus in the 
manner of symptomless carrier trees. To 
date, these are all negative for sunblotch, 
but are still under observation. All of the 
seedlings in the 1977 control group have 
also been negative for sunblotch. 

The whole experiment was repeated 
during the 1978 growing season, and a crop 
of 64 seed was harvested. These were 
planted along with 20 seed from the healthy 
Zutano control tree. Two seedlings grown 
from the 1978 crop exhibited symptoms of 
sunblotch and are known to be infected. 
The remaining 62 progeny seedlings from 
the pollen recipient tree and the 20 control 
seedlings have not exhibited symptoms. 
The 62 symptomless seedlings from the 

1978 crop are also being tested to  see if they 
are carrying the virus in the manner of 
symptomless carrier trees. So far, results 
are negative. 

The experiment has been repeated during 
the 1979 growing season with the only es- 
sential difference being that the virus- 
infected pollen donor trees are all re- 
covered, symptomless carrier trees. 

Subsequent t o  the fruit harvests from 
both the 1977 and 1978 growing seasons, 
tests were made t o  determine whether the 
Zutano pollen recipient tree had become in- 
fected with the virus while pollen trans- 
mission was occurring. After the 1977 har- 
vest, 12 healthy seedlings were inoculated 
with five buds each from the pollen recip- 
ient tree. Each bud was from a separate 
budstick, and thus 60 budsticks in all were 
utilized. So far, all of these test seedlings 
are negative. 

Similar tests following the 1978 harvest 
are underway, and the test seedlings are 
still under observation. To date, there is no 
evidence that the virus has moved into the 
pollen recipient tree. However, because de- 
finitive evidence concerning possible trans- 
mission of the virus to  the pollen recipient 
tree is of considerable importance, addi- 

tional tests will be conducted following the 
harvest of fruit from the 1979 growing 
season. 

Pollen transmission of sunblotch virus in 
avocado has thus been experimentally dem- 
onstrated. Fortunately, the indicated rates 
(1.8 percent for 1977 and 3.125 percent for 
1978) were rather low, but the fact that it 
does occur is of considerable practical im- 
portance. It would appear to be of special 
importance in the Indexing Program to es- 
tablish virus-free sources of seed and bud- 
wood. Perhaps the regulation regarding the 
minimum distance between a candidate tree 
and a known or suspected virus-infected 
tree should be reconsidered. The present 
minimum distance of 50 feet, which pre- 
cludes natural root grafting, seems to be a 
rather small distance in view of possible 
pollen transmission of sunblotch virus. 
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Santa Ana hybrid bermudagrass, fore- 
ground (left), is untreated while that at right 
had been sprayed with Embark at the rate of 
0.75 pound per acre four weeks previously. 
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C h e m i c a l  growth regulation of turfgrass 
has been studied and practiced since the 
1950 s, especially on untrafficked turfs 
such as alongside highways, under and 
around fences, and in cemeteries. In closely 
cut, highly trafficked turfgrass swards, 
however, growth reduction has not been 
practiced because of turf discoloration 
from available chemicals, and the restrict- 
ed recuperative ability of turf following 
wear damage. The two compounds that 
have been available for turf growth control 
for years have been M H  and cloroflurenol. 
A new chemical, Embark, diethanolamine 
salt of [N- [2,4-dimethyl-5 [ [(triflurome- 
thy1)-sulfonyl] amino] phenyl] acetamide] 
became commercially available in Califor- 
nia in 1978. Embark has caused growth in- 
hibition and short-term discoloration; its 
label, therefore, specifies a single applica- 
tion per season, thereby minimizing 

hazards from unknown root growth and re- 
cuperative factors. 

Methods 
Several field trials to evaluate Embark 

were conducted from 1975 to  1977 on turf 
sites in southern California. The com- 
pound was applied with a C02 pressurized 
sprayer at a volume of 100 gal/A to 5-x-10- 
foot plots, using five replications in each ex- 
periment. Treatments were made two or 
three days after mowing because prelimi- 
nary results showed that applications im- 
mediately after mowing were less success- 
ful. Normal turfgrass maintenance, includ- 
ing fertilization and irrigation, was fol- 
lowed to insure good growth during the 
trial. Color, leafblade height, seedhead height 
and density, and dry weight were measured 
at  various times following chemical appli- 
cations. 
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