
an angle so tha t ,  a s  t h e  blade crossed 
the  vertical cut, i t  tended to peel open 
one of t h e  corners of t h e  bark where t h e  
two incisions crossed (fig. 2). The  high 
point of t h e  knife blade (quill) was  then 
used to peel open both corners (fig. 3). 
The t runk was now ready for t h e  bud t o  
be inserted (fig. 4). 

With a bud stick about  1 em ( V z  
inchlin diameter, t h e  budder made a cu t  
angled downward into t h e  stick, from 
about 2 cm (Y4 inch) above t h e  bud t o  
about 2 cm below t h e  bud (fig. 5). A sec- 
ond angled cut  made downward about  1 
t o  2 cm (VZ t o  Y4 inch) below t h e  bud 
met  the  first cut  and severed t h e  bud 
from t h e  stick (fig. 6). T h e  second angled 
cut below the  bud exposes more cambium 
surface (fig. 7) for bet ter  callusing, which 
first occurs at  this point. 

The  bud was inser ted under t h e  
open corners of bark, and t h e  base of t h e  
bud shield was pushed well below t h e  
bottom of t h e  vertical cu t  with t h e  point 
of t h e  knife blade (fig. 8). T h e  bud was  
then covered with tightly pulled, over- 
lapping wraps of white, 4-mil, plastic 
flagging tape. Since the  understocks were 
about 5 cm (2 inches) in diameter, a 2.5cm 
(I-inch) tape  was used, s ta r t ing  below t h e  
bud (fig. 9) and wrapping up t o  about  2 to 
3 cm (1 inch) above t h e  horizontal cut  
(fig. 10). 

The final few wraps  were brought  
down t o  just  above t h e  bud and tied by 
tucking t h e  end of t h e  tape  under t h e  las t  
wrap and pulling tightly to s t re tch  t h e  
tape. 

Tape wrapped in this way can be 
partially removed la te r  if there  i s  evi- 
dence of constriction or girdling of t h e  
shoot. Cutting across t h e  t a p e  up  t o  t h e  
bud on the  side of t h e  vine relieves pres- 
sure  below the  bud. The tape will unravel 
below but  not above t h e  bud because of 
t h e  overlapping las t  t ie  jus t  above t h e  
bud. The  tape  should not be  cu t  or re- 
moved above t h e  bud until fall, unless 
there  is evidence of girdling above t h e  
bud. 

The tape held the  buds tightly in 
place and prevented t h e  shoots from 
breaking away. When the  shoots were 
about 45 cm (18 inches) long, they were 
fastened t o  t h e  bottom wire for support. 
To provide the  more flexible established 
cordon needed for mechanical harvesting, 
each shoot was  crossed over t h e  top of 
t h e  stock so t h a t  i t  was established on 
t h e  side opposite t h e  bud insertion. 

Curtis J. Alley is Specialist, Depart- 
ment of Viticulture and Enology, Uni- 
versity of California, Davis. 
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lower ethephon rates 
effective in walnut harvest 

revious research results have clear- P ly demonstrated that early walnut 
harvest provides for the maximum quan- 
tity of lightoolored kernels as well as 
the minimum amount of navel orange- 
worm damage. 

Walnut kernels are mature, light- 
est in color, and of most value when the 
packing tissue surrounding the kernel 
halves has just turned brown (PTB). 
This usually occurs 2 to 3 weeks before 
sufficient hull splitting for harvest occurs. 
By applying the growth regulator ethe- 
phon a t  PTB, hull dehiscence is acceler- 
ated, and walnut harvest can be advanced 
by 6 to 10 days. Not only is harvest ad- 
vanced, but in many cases, a complete 
harvest is obtained in one operation. Pro- 
per w e  of ethephon has made it possible 
to maintain kernel quality of harvested 
walnuts a t  a much higher level. 

In spite of benefits provided 
through earlier harvest with ethephon, 
growera have been somewhat reluctant 
to use the growth regulator. Of particu- 
lar concern has been the expense of 
applying ethephon a t  the registered rate 
of 6 pints per acre and uncertainty about 
the material's effectiveness in providing 
an early, single harvest. 

HOWOSMCIIS 

The purpose of these trials was to 
compare ethephon's effectiveness at 6 
pints per acre with that a t  3 and 4 pints 
per acre a t  dilute and semieoncentrate 
gallonage. 

Replicated trials were established 
during 1976 in three areas of California 
with different climates: the San J q u i n  
Valley, the Sacramento Valley, and 
the coastal region. In each location a 
different walnut variety was used in the 
trial: Marcbetti in the San Joaquin 
Valley, Ashley in the Sacramento Valley, 
and Payne in the coastal region. 

Each trial was replicated three 
times with an average of 20 trees per 
replicate. Ethephon was applied a t  PTB 
(harvest commencing approximately 10 
days later) a t  the following rates per acre: 

3 pints in 100  gall^^ of water. 
3 pints in 300 gallons. 

m 4 pints in 100 gallons. 
4 pints in 300 gallons. 

m 6 pints in 100 gallons. 
6 pints in 800 gallons. 
0 pints (untreated check). 

In each trial care was taken that 
ethephon-treated h s  received thorough 
spray coverage. The walnut crop removed 
from each treatment during each b e s t  
operation WM accurately weighed to 
determine the percent of the crop re- 
moved with each harvest.. 

Harvest began for all treatments, 
including the untreated check, on the 
same date. In this way, date of harvert 
was eliminated as a factor governing 
completeness of harm& 

Rerub 
Ethephon applications increased the 

percentage of removal in the first harvest 
in all locations (5g. 1). In the San Joaquin 
Valley, nut removal was Increased by 15.8 
to 21.8 percentage points, in the Sacra- 
mento Valley by 11.3 to 15.7 percentage 
points, and in the coastal region by 24.0 
to 413 pertentage points over tbe un- 
treated check. 

Although the Payne variety used 
in tbe cosstal region resulted in the low- 
est percentage of nut removal in the first 
harvest, it also resulte&in the greatest 
response in terms of percentage of re- 
moval over the untreated check. In no 
case was 100 percent nut removal ob 
tained in the firat harvest. However, in 
the Sacramento Valley trial, well over 90 
percent of the nuts were removed with 
one harvest, leaving M) few nuts that the i 



cost of a second complete harvest opera- 
tion would not normally be justified. In 
the San Joaquin Valley, on Marchetti 
walnuts, the u88 of ethephon increased 
the pounds of nuts removed in the first 
harvest by nearly 80 percent. This 
increase could improve quality signifi- 
cantly on this difficulbt.0-harvest variety. 

In all trial locations, a significant 
difference (p = ~ 0 . 0 6 )  in percentage of 
nut removal was found between ethe- 
phon-treated plots and the untfeated 
check. In the San Joaquin and Sacramento 
Valleys, there was no significant differ- 
ence among any of the rates of ethephon 
or gallonage used per acre. In the coastal 
region, the Spint rate a t  100 gallons per 
acre resulted in significantly fewer nuts 
being harvested in the first harvest than 
with any of the other ethephon rates or 
gallonages. However, even this Spint rate 
was significantly better than the un- 
treated check. 

In all locations, the ethephon- 
treated nuts were more hullable than the 
untreated check (fig. 2). In the San Joa- 
quin Valley, the combined average hulla- 
bility for all ethephon-treated plots was 
significantly greater (p -L0.06) than the 
untreated check. In the Sacramento Val- 
ley, there was no significant difference in 
hullability among the ethephon-treated 
plota, but they were all significantly 
more hullable than the untreated check. 
In the coastal region, the ethephon- 
treated nuts were only slightly more hull- 
able than the untreated check. This is 
probably because the cool coastal climate 
provides for more rapid hull dehiscence 
than does the warm interior valley. 

No adverse effects, such as exces- 
sive leaf drop or poorer kernel quality, 
could be seen from the use of lower or 
more concentrated rates of ethephon. 

Conduslons 
The results of these trials have 

demonstrated that lower rates of ethe- 
phon may be used with results compar- 
able to those a t  the bpint rate. The 3- 
pint rate, which worked well in the San 
Joaquin and Sacramento valleys a t  100 
andsoOgallom per acre and in the coastal 
region at 800 gallons per acre, could re- 
sult in a 40 percent davings over the 
cost of the bpint rate. These Mala also 
demonstrated that 100 gallons per 
acre worked as well as 800 gallons per 
acre. This can result in further savings, 
beesuse the more acres that can be treat- 
ed per tank load, the more efficient the 

Although a complete harvest 
I operation. 

I 

(meaning 100 percent in one shake) may 
not be feasible, a far greater first har- 
vest, and in some cases a nearcomplete 
harvest, is possible earlier than normal 
with the use of ethephon. 

Even with the improved quality 
benefits obtained a t  a reasonable price, 
ethephon should not be used by all grow- 
ers. The use of this material on orchards 
under stress has resulted in excessive de- 
foliation, complicating harvest with an 
overabundance of leaves. 

Growers who do not have their own 
harvest equipment or who, for some other 
reason, cannot harvest the crop promptly 
should not use this material. Once ethe- 
phon is applied, harvest must commence 
as soon as feasible to avoid accelerated 
loss in kernel qualitv. 

Growers who have interplanted 
orchards of two or more varieties may 
find this material too difficult to use if 
only one variety is to be harvested at  a 
time. 

Finally, coverage is of utmast im- 
portance~ If the trees are too large or the 
spray equipment inadequate to provide 
complete coverage, it would be unwise to 
use ethephon. 

WiuiOm €3. Olson is Farm Advisor, Butte 
County; G. Steven Sibbett is Farm A& 
visor, M r e  Cmnty; Gregory L. Carnill 
is Farm Advisor, Merced County; and 
George C. Martin is A88O&te p*Ofeo&?or, 
Department of PmorOsy, and Pomob 
@t, Experiment Statiolp, Univedty of 
colifotnicr, Davis. 
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Fig. 1. Influence of ethephon rate and gallonage per acre on initial walnut harvest 
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Fig. 2. Influence of ethephon rate and gallonage per acre on walnut hpllability. 




