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This continuing project has been aimed 
at developing information to help in 
the registration of new herbicides for 
use on major weed problems in almond 
orchards. These problems are basic
ally: (1) to find safe economic pre
emergence herbicide programs for annual 
weed control, and (2) an effective 
program of cultural practices and ' 
herbicides for perennial weed control 
in almonds. 

Low rates of Princep combined with 
Devrinol or Surf Ian have done a good 
job, except where a few tolerant weed 
species prevail or where the period be
tween application and rainfall (or 
sprinkler irrigation) has been too 
long for the herbicide, or where too 
little or too much water has followed 
application. In a Hanford sandy loam, 
an initial irrigation of 1/4 inch of 
water was adequate and a 2 inch initial 
irrigation was excessive for some 
herbicides. A, season of insufficient 
rainfall can be supplemented by bring
ing in sprinklers to incorporate the 
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herbicide or by. throwing a thin layer 
of treated soil over the treated 1aye~ 
This helped to preserve the surface 
applied herbicides until incorporated 
by rainfall or tillage • . Trash, i.e., 
leaves, etc. on the soil surface re
duc'ed activity with some herbicides. 

Perennial weeds such as bermudagrass, 
johnsongrass, bindweed, silver leaved 
nightshade, and nutsedge compete for 
water and nutrients. Some observations 
suggest that there is more to the de
pressed growth from perennials than 
competition for water and nutrients. 
The heavy infestation must be elimina
ted from good almond orchards or the 
trees will continue to decline until 
it becomes unprofitable. The most 
effective method of controlling these 
perennials includes incorporating a 
soil active preemergence herbicide 
such as Tref1an against bermuda, 
johnsongrass, and bindweed followed by 
Roundup or preceeded by Roundup 2 to 7 
days prior to incorporation of Trefla~ 
This approach has been effective when 
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Roundup has been applied in the summer 
and fall followed by Treflan incorpor
ation. As of December 8, 1978 Roundup 
is registered for bearing almonds. 
The new labels for its use will be 
forthcoming. 

This years reports are discussed under 
each separate report of the experiment. 
The summarized data can be studied and 
~he individual report authors or the 
overall principle authors can be con
sulted for further details. 

The long term effect of herbicides 
alone and in combination on almonds. 
Fishcher, B. B. and A. Lange. 
On January 26, 1976, seven herbicides 
alone and incombination were applied 

·in 1520 cc of water per plot with a 
C02 sprayer to almonds in a Hanford 
sandy loam soil. The method of irri
gation was sprinkler. The trial was 
retreated on 1/6/77 and 1/17/78. The 
1978 evaluation for weed control and 
phytotoxicity was taken on 8/31/78. 

The effect of 7 herbicides alone and in combi
nation on weed control and phytotoxicity in 
almonds. (425-10-146-~61-5-76) 

. Herbicide 

Simazine+oryzal1n 
Simazine+Napropamide 
Simazine+Prod1amine 
Prodiamine 
Prodiamine 
Oxyfluorfen 
Oxyfluorfen 
Oxyfluorfen 
Oxyfluorfen+Napropamide 
Oxyfluorfen+Oryzalin 
Simazine+Penoxalin 

. Simazine+Napropamide 
Simazine+oryzalin 
Simazine+oxadiazon 

. Check 

Ib/A 

1/2+4 
1/2+4 
1/2+2 

4 
8 
2 
4 
8 

2+4 
2+4 

.1/2+4 
1+4 
1+4 

1/2+4 

Average1J 
Phyto. W/C 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

9.8 
9.2 
9.8 
9.8 
9.2 
8.5 

10.0 
9.8 

10.0 
10.0 
10.0 
9.0 
9.8 
9.S 
7.8 

1/ 
- Average of 4 replications. Based on 0 to 10 

scale where 0 - ~o effect. 10 • complete weed 
control or complete kill of plant. 

Treated 1/26/76. 1/6/77 and 1/17/78. Evaluated 
8/31/78. 
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The herbicide combinations showed ex~ 
cellent weed control and no sign of 
phytotoxicity. The high rating in the 
check was the result of the grower 
spray,ing out the plots. 

Effect of 2 preemergence herbicides in 
a young almond orchard. 
A trial was established in a 4 year 
old almond orchard in a loamy sand soil 
(83% sand, 14% silt, 3% clay and 0.41% 
organic matter). On 1/21/77 oxyfluor
fen (Goal) at 1, 2 and 4 lb/acre and 

.oxadiazon (Rons~ar) at 2 and 4 lb/acre 
were applied to 2 tree plots (48' x 12') 
replicated 3 times. The plots were 
then sprinkler irrigated. 

The whole orchard was disked several 
times making it impossible to take any 
kind of a weed control rating • . On 
10/28/77 soil was removed from each 
plot and stored in sealed plastic bags. 
The soil was taken to the greenhouse at 
the Kearney Horticultural Field Station, 
Parlier and seeded with broccoli and 
ryegrass on 12/29/77 to determine the 
residual activity of the herbicides. 

An evaluation made 1/19/78 shows oxy
fluorfen to be somewhat active on broc
coli at 2 and 4 lb/acre and consider
ably more active on ryegrass at those 
rates. Oxadiazon is also showing quite 
a bit of residual activity at 1 year 
after treatment. No phytotoxicity was 
observed to the almond trees. 
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Effect of 2 pre emergence herbicides applied 
to an almond orchard as shown by phytotox
icity to seeded broccoli and ryegras8. 
(425-10-501-146-4-77) 

Herbicide 
Oxyf1uorfen 
Oxyfluorfen 
Oxyfluorfen 
Oxadiazon 
Ozadiazon 
Check 

Ib/A 
1 
2 
4 
2 
4 

Ave. P~totoxicityl/ 
Broccoli Ryegrass 

0.0 1.0 
3.0 5.0 
1.S 7.2 
2.S 3.2 
6.2 8.2 
0.0 0.5 

Average of 4 replications. Based on 0 to 10 
scale where 0 = no effect and 10 • complete 
kill of plant. Treated 1/21/77~ Soil removed , 
10/28/n. Seeded 12/29/77. Evaluated 1/19/78. 

Comparison of 5 preemergence herbicide's 
on puncturevine control in almonds. 
A 5 year old almond orchard infested 
with puncturevine was treated with 5 
preemergence herbicides on 2/14/78. 
Plot size was 66' (3 trees) x 10' with 
2 repli~ations. 

An evaluation made 7 months after treat
ment shows oryzalin (Surflan) to be 
100% effective on puncturevine, even at 
2 lb/acre. 

oxyfluorfen (Goa1) and prodiamine 
(Rydex) gave excellent control except 
the low rate of prodiamine which was 

, slightly below being commercially 
-acceptable «7.0). Napropamide (Dev
rinol) was rather weak in controlling 
puncturevine as was norflurazon (Soli
cam). In previous trials, norflurazon 
has shown greater activity against 
puncturevine. No phytotoxicity was 
observed on the young trees. 
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Comparison of 5 preemergence 
herbicides in controlling 
puncturevine in 5 year old 
almond orchard. (425-10-501-
146-7-77) 

Puncturevine 
Herbicide Ib/A Controlll 

Oxyf1uorfen 2 7.5 
Oxyfluorfen 4 8.0 
Oxyf1uorfen 8 9.0 
Prodiamine 2 6.0 
Prodiamine 4 9.0 
Prodiamine 8 8.5 
Oryzalin 2 10.0 
Oryzalin 4 10.0 
Oryza1in 8. 10.0 
Norflurazon 1 3.0 
Norflurazon 2 3.0 
Norflurazon 4 2.5 
Napropamide 4 5.0 
Check 0.0 

1/ Average of 2 replications. Based 
on 0 to 10 scale where 0 = no 
effect and 10 = complete ,control. 
Treated 2/14/78. Evaluated 
9/20/78. 

The use of preemergence herbicides in 
a nonpariel almond orchard. 
Vargas, R., A. H. Lange and ' J~ T. 
Schlesselman 
A trial was established in a 2 year old 
nonpariel almond orchard on 11/15/76 in 
a sandy loam soil with 72% sand, 17% 
silt, 11% clay and 0.78% organic matter. 
The plots were 48' x 6-1/2' replicated 
4 times. All plots were retreated on 
1/4/78. 
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The evaluations made 5 and 14 months 
'after initial treatment resulted in 
norflurazon (Solicam), giving the best 
weed control, even at 2 lb/acre which 
is the recommended rate for use in 
other tree species. One reason for the 
reduced effectiveness with the other 
treatments may have been the prolonged 
1977 drought which possibly prevented 
the necessary "rainfall incorporation" 
for adequate long term activity with 
some of the less surface stable her
bicides such as napropamide (Devrinol). 

On 3/21/78 the weed control was 
strikingly different from that of 
earlier ratings. The outstanding weed 
control with all treatments, including 
the 8.3 rating for the check plots, 
was aided in part by the grower treat
ing. the orchard with simazine (Prin
cep) at 1.5 lb/acre in mid-December 
1977. No further weed control ratings 
were feasible in 1978. At no time 
during ~his trial has any phototoxicity 
been observed on the almond foliage. 

Effect of 5 preemergence herbicides on weed 
control in a young almond orchard. (425-20-
501-146-1-77) 

- Average Weed Control Ratingsl/ 
Herbicides lb/A 4/28/77 1/4/78 3/21/78 

Bapropamide 4 6.0 5.2 8.8 
Oryzal1n 4 7.4 8.0 9.0 
Oxyf1uorfen 4 5.0 5.5 9.8 
Prodiamine 4 4.9 7.0 10.0 
Horflurazon 2 9.3 9.0 10.0 
Horflurazon 4 9.6 9.2 10.0 
Check 0.0 0.5 8.3 

11 Average of 4 replications. Based on 0 to 10 scale 
. where 0 • no effect and 10 ~ complete weed control. 

. Weeds present: groundsel, shepherd's purse, sow
thistle, prickly lettuce, pineappleweed and nutsedge. 
Treated 11/15/76 and 1/4/78. 
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The effect of six preemergence herbi
cides on weed control in almonds under 
sprinkler irrigation. 
Lange, A. H., L. Hendricks, J. Schless
elman and L. Nygren. 
On December 15, 1976 six preemergence 
herbicides were applied to two varieties 
of almonds (Nonpariel and Price) while 
trees were in the 1st leaf stage. The 
method of irrigation was sprinkler. 
Soil was a sandy loam with 73.6% sand, 
22.7% silt, 3.7% clay and 0.63% organic 
matter. Evaluations for weed control 
were taken on 3/24/77, 4/28/77 and 
6/22/78. 

The overall performance was best with 
oryzalin (Surflan) and prodiamine 
(Rydex). The poor showing of oxyfluor
fen (Goal) with the 6/22/78 evaluation 
was due primarily to its weakness on 
grasses, of which barnyardgrass made up 
a considerable portion of the weed pop
ulation at that time. No phytotoxicity 
was observed in these young almond 
trees. 

A comparison of 6 preemergence herbicidea as 
measured by the control of weeds in a young 
almond orchard. (425-24-501-146-3-77) 

Herbicides 1b/A 
Oryzalin 4 6.3 9.8 9.5 
Hapropamide 4 8.3 8.5 6.5 

~ Oxyfluorfen . 2 
Oxadiazon 4 

9.0 6.S 3.~21 
9.0 7.8 7.~ 

Procfiamine 4 6.3 9.S . 9.S 
Horf1urazon 2 8.7 6.S 7.0 
Check 4.3 0.9 1.0 

11 Average of 8 replications. Based on 0 to 10 scale 
where 0 - no control and 10 • complete control. 
Treated 12/14/76 and 1/18/78. 

1/ Oxadiazon replaced by Oxyfluorfen + Hapropamlde 
2+2 1b/A on 1/18/78. 
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on Marianna 2624 plum rootstock cut
tings. 
The understanding of the activity of 
preemergence herbicides is important 
with all growth stages of perennial 
crops from the rootstock seedling 
through the mature, fruitbearing years 
of established trees. Generally 
speaking, the younger the plant, the 
more susceptible it will be to injury 
from certain herbicides. A trial was 
established on 1/27/78 in a sandy loam 
soil (68% sand, 24% silt, 8% clay and 
1.0% organic matter) at the Reedley 
Nl~rsery growing grounds, Tulare County 
to determine the extent of injury 
which might be incurred by applying 
several preemergence herbicides to 
newly planted Marianna 2624 plum cut
tings. Marianna 2624 is used as a 
rootstock for several almond varieties 
due to its resistance to oak root 
fungus. 

The treatments were in a randomized 
block design w~th 5' x 3-1/3' plots 
having' 3 replications. Within 3 months 
after applying the herbicides, the 
plots received nearly 12" of rain; over 
2-1/2 times the normal a.11Ount. With 
this amount of rainfall, it might be 
expected that the herbicides could have 
leached further down into the soil, in
creasing the possib~lity of crop injury. 
However, the evaluation taken 5 months 
after treatment showed the vigor of the 
cuttings was not reduced by any of the 
herbicides. The reduced vigor within 
the plots treated with oxyfluorfen 
(Goal) and oryzalin (Surflan) is a re
sult of only 1 replication being con
siderably less than the check, which 
could indicate some other factor 
affecting that plot. Even though vigor 
was not reduced in the plots with sima
zine (Princep) at 1/2 lb/acre and nor
flurazon (Solicam) alone at 4 lb/acre, 
there was some slight leaf symptoms 
displayed by plants in one of the re
plications. There were no weeds pre
sent since the area had been previously 
fumigated. 
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The effect of preemergence herbicides aD the 
vilor of Marianna 2624 plum rootstock cuttinga. 
(425-54--501-100-2-78) 

SilllUine 
. Wapropamide 

Oryzal1n 
ltorf1urazon 
Ozyflurorfen 
Prodiamine 
Ozyf1uorfen + Napropamide 
Oxyf1uorfen + Oryza1in 
osyf1uorfen + Norf1urazon 
Oxyf1uorfen + Prodiam1ne 
aaeck 

Lb/A 

1/2 
4 
4 
2 
2 
4 

1+4 
1+4 
1+2 
1+4 

1/ Ave. vigor--

9.6 
8.6 
9.6 

10.0 
8.3 

10.0 
9.6 
7.6 

10.0 
9.3 
9.6 

1/ Ave. of 3 reps •• where 0 • no vilor; 10 • most vigorous 
treated: 1/27/78. Evaluated: 6/30/78 

Effect of preemergence herbicides on 
Nemaguard rootstock seedlings. 
On 1/27/78 a trial was established at 
the Reedley Nursery growing grounds in 
Visalia on Nemaguard seeds (often used 
as almond rootstock) which had been 
planted in a sandy loam soil with 61% 
sand, 29% silt, 10% clay and 1.1% or
ganic matter. The plots were 10' x 
3-1/2' with 3 replications. During 
the next 3 months the plots received 
nearly 12" of percipitation; ' over 
2-1/2 times the normal amount for that 
time. 

An evaluation made 5 months after the 
trial was established showed the Nema
guard seedlings to be unaffected by 
most of the herbicides. However, oxa
diazon (Ronstar) severely injured the 
young seedlings. Also1 injury occurred 
with the high rates of fluridone (EL-
171) and oxyfluorfen (Goal), i.e., re~ 
ducing vigor. When oxyfluorfen at 1 
lb/acre was combined with other herbi
cides, a reduction of vigor also re
sulted. 
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The effect of pre emergence herbicides OD the 
vigor of Nema~uard rootstock seedlings. 
(425-54-501-100-1-78) 

Herbicide 

Simazine 
aapropamide 
aapropamide 
OryzaUn 
Oryza1in 
NorflurazoD 
Rorf1urazoD 
Pxyfluorfen 
Oxyfluorfen 
ChloroxuroD 
Ch1oroxuron 
Terbutryn 
Terbutryn 
Prodiamine 
Prodiamine 
F1uridone 
F1uridone 
Oxyf1uorfen + aapropamide 
Oxyf1uorfen + Oryza1in 
Oxadiazon 

- Oxadiazon 
Oxy.f1uorfen + Norf1urazoD 
Oxyf1uorfen + Prodiamine 
Check 

1b/A Average Vigorl/ 

% 9.0 
2 9.7 
4 10.0 
2 10.0 
4 9.3 
1 9.3 
2 9.3 
1 9.0 
2 6.0 
1 10.0 
2 9.3 
1 10.0 
2 9.7 
2 10.0 
4 9.7 
t 9.3 
1 5.3 

H4 6.7 
1+4 6.0 
2 3.7 
4 0.3 

1+2 8.3 
i-+4 6.3 

9.7 

1/ Average of 3 replications. Baaed OD 0 to 10 
scale where 0 • DO vigor aDd 10 • most vigorous. 
Treated 1/27/78. Evaluated 6/30/78. 

Comparison of several preemergence 
herbicide combinations and their long 
term use in a Nonparie1 and Mission 
almond orchard. -
Five herbicide combinations were 
applied annually together, usually 
during the winter, or separately, one 
herbicide in the winter and the other 
in the spring, beginning 4/18/78. The 
purpose of this experiment was to de
termine if any detrimental effects 
would result- from the long term use of 
preemergence herbicides in a young 
Nonparie1 and Mission almond orchard. 
These trees were planted during the 
spring 1973 at the West Side Field 
Station, Fresno County. The soil is 
panoche clay loam with 24% sand, 36% 

_silt, 40% clay and 1.09% organic 
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matter. Plot size was 24' (1 tree) x 
10' replicated 10 times. The orchard 
has been under complete nonti11age 
since the trial's inception. 

The weed population has been relatively 
low and good comparisons with a "weedy" 
check has not always been possible. 
However, there has been a sufficient 
amount of watergrass (barnyard grass) 
in the checks this past season to 
warrant an evaluation. The rating made 
on 9/13/78 (see table) showed all treat
ments gave excellent watergrass control. 

No phytotoxicity has been observed on 
any of the almond trees, i.e., growth 
has not been adversely affected by the 
annual applications of herbicides for 
4 years. Trunk diameters were taken 
on 12/20/78 and again on 8/8/78 to de
termine the increase in growth over 
this 20 month period. All treatments 
showed a slight increase in growth over 
the untreated check. This may be due 
to the increased weed competition with
in the checks e~en though the weed pop
ulation has been slight. 

Effact of preemergence herbicide. on the control of 
vaterara •• and growth of almond tree.. (425-78-501-
H14-1-74) 

Herbicides 
S1mazine + Prodiamine 
S1mazine + Oryzalin 
Simazine + Napropamide 
Oxyfluorfen + Norflurazon 
Oxyfluorfen + Napropamide 
Simazine (+ Prodlamine) 
Simazlne (+ Oryza11n) 
Simazine (+ Napropamide) 
Oxyf1~orfen (+ Norflurazon) 
Oxyfluorfen (+ Napropamide) 
Check 

Watergrass 
Ib(A Controll( 
H4 10.0 
1+4 9.7 
1+4 9.8 
2+2 9.8 
2+4 10.0 
1 (+4) 10.0 
1 (+4) 10.0 
1(+4) 9.9 
2(+2) 10.0 
2(+4) 10.0 

5.7 

Trunk Diameter 
Increase ( .... ) 1.1 

14.0 
14.5 
13.6 
17.9 
19.0 
17.3 
13.2 
19.2 
15.S 
17.1 
12.9 

1/ Average of 10 replications. Based on 0 to 10 .cale where 
o • DO effect and 10 • complete concrol. Evaluated 9/13/78. 

1/ Average of 10 replications. Diameter- taken 12/20/76 ao4 
818/78. Treated: 4(18(74, 11/21/74, 12/24(75, 1/26(77. 
1/26/78. Treated (vl~hin): 4/18/74, 4/20/77. 3/30/78. 
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The effect of long term use of sima
zine on non tilled orchard soils. 
Simazine was applied annually for 12, 
9 and 3 years in strip treatments 
down the tree row. In the fall of 
1978 samples were taken from the un
disturbed treated berms and potted by 
diluting with soil from untreated 
plots which had been allowed to build
up weed populations over the years. 

Instead of simazine building up from 
continuous applications there was no 
indication of build-up at 10 months 
after the last application. Snap beans 
grew normally. When the soil was di
luted with various concentrations of 
soil from the untreated (weedy) check, 
the beans were damaged suggesting an 
accumulation of a factor detrimental 
to snap bean growth. This phenomenon 
is being investigated further. 

Table 1. 
!be affact of rapeat treetiDs a Baaford aaDdy 10 .. with 
at.aaiaa for 3-12 yeera oa aubeequeot1y plaatad beane. 
(415-73-501-3-78) 

Co.perat1.a Phytotozic1ty 
Yuzrof Coat1lluoua ParceDt of Simaz1ne 
Almual AppUcatioaa traated a011 

of Silluiaa lb/l.. 100% 75% sox 25% 

U year. 2 1.2 3.2 10.0 10.0 

JIll St.aa1ll.!1 0 9.S S.O 6.2 0.5 

0% 

(0.2) 

0.2 

9 yeer. 2 1.5 10.0 10.0 10.0 (10.0) 

9 JUr. • O.S 10.0 10.0 10.0 (10.0) 

JIll Sbas,..!1 0 9.5 9.2 9.2 

3 yean 2 0.0 0.0 7.2 

JIll St.aa1llJ.1 0 S.5 9.0 3.8 

Jnluated 9/28/78. Treated. potted aDd "laat'" 8/31/78. 
....... ed 9/14/781 

9.0 10.0 

3.S 

9.0 3.2 

1:1 Bana diaturbed by tillage. . 
2/ UD4laturbed berm. 1. e •• no herbicide ucept contact (par8quac) 
- appUed. 
11 lana di.turbed. i •••• dieUd for vead coDtrol. 
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tahlll 2. 
!be effect of dUaU... .t..a1ae tr.atH eoU with 
1011 ~ IIDtr .. t.d chacko (425-73-501-3-78) 

St.u1ae - 2 (9 yeara) 
St.u1ae - 2 
Sillu1ae - 2 
ii_aiDa - 2 
Sillu1ae - 4 (9 y.era) 
St.-aiae - 4 . 
U .. dn. - 4 
It.-aiD. - 4 
Untr.at.d + Sillu1ae - 2 
Untt.atH + St.aaiae - 2 
Untr .. t.d + St.adaa - 2 
Untr.at.d + Simaaiaa - 2 
Untr.at.d Soil (untilled) 
Siaaaiaa - 2 (12 year.) 
It.-aiDa - 2 
lillulll. - 2 

. SilluiD. - 2 
Vntr .. t.d + SimaaiDa - 2 
Untr.ated + Sima&in. - 2 
Vntreat.d + S1ma&laa .- 2 
Vatr.ated + Slma&iaa - 2 
Untr .. ted Sol1 (tilled) 
liaaaiD. - 2 (3 yeara) 
It.-aiDe - 2 
IlMdaa - 2 
.... dn. - 2 
Vatr.at.d + Sima&in. - 2 
Untr.at.d + Sima&iD. - 2 
Untr.at.d + S1ma&iaa - 2 
Untr.at.d + Sima&iae - 2 
Untr .. t.d 5011 (tilled) 

a 
25 
50 
75 
o 

2S 
50 
75 
o 

15 
50 
75 

100 
o 

15· 
50 
75 
o 

15 
50 
75 

100 
o 

15 
50 
75 
o 

15 
50 
75 

100 

0.2 
10.0 
10.0 
10.0 
0.5 

10.0 
10.0 
10.0 t.' 
10.0 
10.0 
.7.5 

10.0 
0.0 
1.0 t.' 

10.0 
10.0 
10.0 
••• 0.2 
0.2 
0.2 
0.5 
5.5 
2.2 t.' t.' 
2.5 

10.0 
3.1 

JI A •• ral. of 3 repllcatioca. .. •• d 011 a to 10 Icale wh.r. 
a • lID .ff.ct and 10 • cOlllpl.ce kill of .aap baan plaata. 
tva1uatH 10/18/78. S.-pled 9/1/78. 

The effect of herbicide combinations in 
6 almond varieties under drip vs. fur
row irrigation. 
On 2/8/77, 6 almond varieties (Neplus, 
Peerless, Texas, Thompson, Merced and 
NonPariel) were planted at the Kearney 
Horticultural Field Station in a Han
ford sandy loam (59% sand, 33% silt, 8% 
clay, 0.75% organic matter). Two tree 
plots 30' x 5', replicated 8 times, 
were treated with herbicides on 3/29/77 
and retreated on 8/3/78. All plots 
were furrow irrigated until 6/15/78 
when drip irrigation was installed under 
4 of the replications. 



Table 1 shows the most recent weed con
trol rating taken 10/17/78. None of 
the herbicide combinations were very 
effective on f1ax1eaf fleabane or 
mare's tail in either drip or furrow 
irrigation. Oxyf1uorfen (Goal) + ory
za1in (Surf1an) and oxyf1uorfen + nor
f1urazon (Solicam) were slightly more 
effective when the trees were furrow 
irrigated than under drip. The biggest 
difference between drip vs. furrow was 
observed in the wet zones of the drip 
emitters, where a proliferation of weed 
seedlings, primarily cudweed, w~re 
flourishing irregard1ess of the herbi
cide used. Flax leaf fleabane and 
mare's tail were evenly distributed 
throughout the furrow and drip plots. 
Under normal conditions, the majority 
of the weeds in an orchard under drip 
irrigation would be around the emitters, 
but during this season, the heavy win
ter and spring rains resulted in an 
even stand of these composites over 
most of the entire plots. 

Between 11/5/77 and 4/25/78, the 
Kearney Field Station received 21.65 
inches of rainfall, i.e. about twice 
the normal amount. It would be 
expected than even fairly insoluble 
herbicides would be leached down into 
the root zone of young trees and could 
cause severe injury if the rates were 
high enough. After the trees had 
leafed out in spring there was very 
little phytotoxicity observed to the 
almond trees; primarily restricted to 
the herbicide combination containing 
norf1urazon. Under normal rainfall 
conditions with a 4 1b/acre rate of 
norf1urazon in this light soil, more 
symptoms might be expected to occur on 
2-year-01d almonds. This past spring 
was cool with temperatures averaging 
11° F cooler than the 6 year previous 
average, and therefore, the foliar 
response was held to a minimum. How
ever, during May, daily temperatures 
had increased an average of 23° F with 
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several days exceeding 100° F; result
ing in a rapid transpiration by the 
trees, which brought on a brilliant 
display of almost pure white intra
veinal chlorosis (typical of norf1ura
zon). The 6/2/78 rating reflected the 
injury symptoms by norf1urazon at 4 
1b/acre (Table 2). Of the 6 almond 
varieties, Texas appeared to be the 
most sensitive. None of the trees 
died by the end of the season but it 
seemed possible that several could die 
judging from the phytotoxicity symptoms. 

The evaluation taken 10/17/78 was the 
first one since the drip lines had been 
installed under 4 of the 8 replications 
on 6/15/78. Table 3 shows that all 
varieties had begun to outgrow the nor
f1urazon injury as shown by the reduced 
phytotoxicity ratings. There appeared 
to be no real difference in almond 
phytotoxicity between drip vs. furrow 
irrigation suggesting that most of the 
downwind movement of the norf1urazon 
occurred during the rainy season. 

To determine how growth may have been 
affected by these herbicide combina
tions, trunk diameters were taken on 
7/20/78 and again on 12/12/78. Table 
4 shows this 5 month growth increase 
by the 6 almond varieties. Even though 
the overall growth was less with the 
trees treated with oxyf1uorfen and nor
f1urazon, it was by no way in propor
tion to the severe symptoms displayed 
bv the ·trees. Peerless and Merced. 
which appeared less injured by nor
f1urazon than Texas, actually grew less 
than Texas when compared to the other 
treatments. The Nep1us almonds treated 
with oxyf1uorfen + norf1urazon, which 
showed moderate symptoms, outgrew the 
"less affected" Nep1us almonds by from 
15-64%. 
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raIIl. 1. Th. effect of 4 herbicid." combinationa in controlliDI 
.. eda iD a young allllDDd orchard under drip va. funa. 
irr1gation~ (425-73-501-1 S-I-77) 

1/.RW... ,;y Veer Weed 
1/ Furr"" 2/ 

Weer ----W;;ds-
.. rbidul Ib/A Control Remaining Control Remaining 

Ozyfluorfen 2 4.2 F,C,G 4.2 F,G 
+ Hal!rol!alllide 4 

Ozyfluorfen 2 5.3 F,C,G,N 6.1 F,N 
:I: llauU,U ~ 

Ozyfluorfen 2 4.5 F,e 4.5 " r,N 
+ lIl!diamine 4 

Ozyfluorfen 2 5.2 F,e,G 6.2 r 
+ Borflura:l:on 4 

11 Average of 4 replications. Based on 0 to 10 scale ~re 
o • DO effect and 10 - complete weed control. Treated 
3/29/77, 1/3/78. Evaluated 10/17/78. " 

1/ Veeda rema1Ding: F - flaxleaf fleabane and" marestail, C • 
cudweed, G • cupgrass, and N - nutsedge. Treated 3/29/77 
1/3/78. Evaluated 10/17/78. 

Table 2. A comparilon of 4 herbicide combinations al 
• bown by their effect on 6 almond varieties. 
(415-73-501-146-1-77) 

PhytotOxicit,l/ ... • c: tI • 0 '" tI 

• " • oa .. 011 
:I ... • t " .. .. ... .. 

= 
u ~ .. 

l'b/A '" G .. " Herbicide. " " tI .c ~ :il ~ Z 120 f-o f-o 

Ozyfluorfen 2 0.0 0.3 0.0" 0.0 0.0 0.0 0.1 
+ liaI!roI!amide 4 

Ozyfluorfen 2 0.3 0.0 0.0 0.0 0.0 0.0 0.1 
+ Q!Iza1in 4 

Oxyf1uorfen 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
+ Prodiamine 4 

Oxyfluorfen "2 3.0 3.5 5.5 4.4 4.3 3.6 4.1 
+ Rorf lurazon 4 

!I Average of 8 replicationl. Based on 0 to 10 scale 
where 0 • no effect and 10 a complete kill of tree. 
Treated 3/29/77. ,1/3/78. Evaluated 6/2/78. 

r_18 3. _ off ... of 4 barbicU. co biaaOl .... OD die pIIyCo_1cU., of 6 
el .. "" .. d.Olo .... <Ior drip va. furrow itt1.&&.1o... (4:15-73-'01-
146-1-77) 

&yua.e Pbytotox1elty bt1qa!i 
Drip Fun"" 

~ 

: I ! · • ! :. · s "J J . i: ... ~ . ! ... ~ • . 3 · r . . ~ 1I ~ .. ~ ~ · ~ ':! l- • oS g . t · • _duo lb/A 
. ~ ! ~ :: · "" ! ,i • .. .. z z .. .. 

CIa1fluorf .. 2 0.' 0.3 0.0 0.0 0.0 0.0 0.1 0.3 0.0 0.0 0.3 0.0 0.0 
+ I!~02!!!4. 4 

"'" luorf ... 2 0.0 0.' 0.0 0.0 0.0 0.0 0.1 0.8 0.0 0.0 0.0 0.0 0.3 
+ 2!IzaUn · 4 

CIa1fluod ... 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 
+ Prodl.&a1Do 4 

"",flood .. 2 2.3 1.' 4.5 3.3 2.0 2.0 2.6 2.8 3.3 3.8 2.3 3.3 2.8 
+ .rfluruoa 4 

. 
~ . 

:. ~ . ~ 
~ ! . 
~ 0 .. 
0.1 0.1 

0.2 0.1 

0.1 0.1 

3.1 2_' 

II ........ of 4 repllcatlou.. .. •• d aD 0 to 10 .cal. vbere 0 • DO effect .. 10 
• _10 .. kill of .rH. t .... " 3/29/77. 1/3/78. '.,.1 .... 04 10/17/78. 
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.. 1. 4. ,t_.-tba Sf'W'Cb of 6 al __ -.r1eU ... M & "811lt of 4 bu'bicSA. ~s.a-
t ___ ~ drip n. fun .. 1tt,-.tloo. (425-73-501-146-1-77) 

't'ruak Dl.-.c.r lDcua •• 
1( 

-p' · Drip Furrow · " · : I : . · . 
~ ~ · s :. 

~ ~ . • ~ : . · ... 
I 
. 

~ ~ · : t . . ! · .. . ! i ! :- · . J i ':! :: 
Ionicldao Ib/A .II :: :I . :: ~ .. :I .. 
o..,fluad .. Z 5.3 5.3 '.8 7.3 7.5 10.0 7.7 5.3 t.O 13.0 10.0 9.3 11.3 t.7 8.7 

Oa;-n:Scl
• 

4 
2 6.3 9.3 13.8 9.5 1.3 12.3 9.t I.' 1.0 14.1 '.01.5 U.5 10.3 10.1 

+~.ua 4 
O:I:JluadeD 2 7.3 8.0 9.5 9.5 8.3 7.3 1.3 7.5 6.3 12.0 9.04.3 8.8 1.0 1.2 
+ .... iudDo 4 
&;f1aorfaa 2 8.0 6.0 •• 5 7.3 5.0 1.0 7.3 "9.3 3.5 12.' 8.5 5.0 I.' 7.' 7.1 
...... nuun • 
11 _ ... of ... pUcaU ...... Trootod 3/%9177,1(3171. _ ... - 712017' 

_ 12/12178. 

Long term use of preemergence herbi
cide combinations in a Mission almond 
orchard • 
Mission almond trees were planted in a 
Hanford sandy loam (59% sand, 33% silt, 
8% clay and 0.75% organic matter) on 
2/5/75 at the Kearney Field Station, 
Parlier. The 12 planted rows were de
vided into complete nontillage (herbi
cide 10' each side tree row), strip/ 
tillage (herbicide 5' each side tree 
row) and tillage (no herbicide, but 
periodic disking to remove weeds); 4 
rows for each cultural method. The 
object of this experiment was to deter
mine the long term effect of differing 
cultural weed control practices in 
terms of growth and yield of the trees 
as well as effect on weed control. 

Preemergence herbicide combinations 
were applied 2/10/75, 1/9/76, 12/17/76 
and 12/15/77. 

This past season resulted in a very 
light almond harvest but was sufficient 
for weight comparisons ~ The yield data 
shown in Table 1 resulted in some 
striking differences. One of the most 
obvious differences was the signifi
cantly reduced yield with trees treated 
with oxyfluorfen (Goal) plus napropa
mide (Devrinol). These plots were the 
untreated checks until 12/17/76, which 
meant heavy -weed competition for the 
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first 2 years of this trial. The re
sult was reduced tree growth and there
fore a greatly reduced almond yield in 
1978. 

Another difference in the yield data 
is the consistently larger yield in the 
nontillage plots as opposed to the 
strip/tillage plots. The disking to 
within 5' of the trees used to maintain 
a relatively weed-free zone in the 
strip/tillage plots, probably resulted 
in some root pruning, especially as 
these trees grew larger during the last 
2 years. Root pruning or some other 
factor did reduce the almond yield. 

'fable 1. The effect of long term use of herbicide 
combinations for preemergence annual weed 
control on almond yield and weed control. 
GL36-73-S0l-B14-2-7S) 

. Average BaUng.!/ 
~t;ll! U2nt l11aga 

Herbicides lb/A kg/Tree W/C kg/Tree W/C 

Simazine 1 1.18 7.5 1.76 6.8 + O~zal1n 4 
§illlazine 1 0.61 4.0 1.23 2.S + Na(!ro(!amide 4 
Oxyfluorfen 2 0.38 6.8 2.03 S.8 + Norflurazon 2 
Oxyfluorfen 2 1.4S 7.8 3.26 5.0 + Prodiamine 4 -
Oxyfluorfen 2/ 2 0.05 6.3 0.03 4.3 + Na ro amide- 4 
Check (Tillage Only)- 0.04 1.0 

11 Average of 4 replications. Weed control based 
on 0 to 10 scale where 0 - no control and 10 • 
complete weed control. Treated 2/l0/7S, 1/9/76. 
12/17/76 and 12/15/77. Yields taken 9/13/78. 
Weed control evaluated 5/24/78. 

11 Untreated until 12/17/76. 
11 Replicated 20 times 
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~"1. 2. Eff.ct of 10al t.~ .... of pr._rl .... c. herhicid. c_ 
lIi.Datioua a •• hova by winter __ 1 _e4 cOllcro1. 
GU6-73-501-1l11+-2-75) 

Av.r§ge Weed COlltr01l / 
Strip NonUllase 

fl441.- Sh.pherdJ Red- FLddI.- Shepberd. Red-
a.nicU.. 11I1A _It P...... _ld. necit Pllrs. _ids 

Smuiu 1 9.8 9.0 10. 0 9.1 7.0 10.0 
+ 2!IzaUIl 1+ 
Smuina 1 8.1 7.1 9.1 10.0 7.3 10.0 
+ .. ~rO~d. 4 
ozyf 1I0rt.1l 2 9.5 9. 3 9.8 10.0 7.3 10.0 
.+ IIorfl .... azoll 2 
OzyflllOrf.1l 2 10.0 9.1 10.0 10.0 7.1 10.0 
+ Prod1amine 4 
Ozyflllorflll 2/ 2 9.5 8. 5 10.0 10.0 7.' 10.0 
-+IIa ro ... 1d ..... 4 
Ch8clt (tillage) 0.3 3.8 1. 

11 A •• rale of 1+ rep1icatiou.. Baaed oa 0 to 10 acal. wher. 0 - IlD 

eU.c·t &Il4 10 - c01llP1et.e .control. Treat.d 2/10/75, 1/9/76, 
U/17/76, 12/15/77. tva1llAc.d 12/19/78. 

1J lJDtr .. ted UIlt:l.1 the 12/17/76 appl1catloa. 

, Preemergence herbicides in a newly 
transplanted almond orchard. 
A young Mission almond orchard, planted 
February 1978, was treated with 6 pre
emergence herbicides on 4/6/78 at the 
Kearney Horticultural Field Station, 
Parlier, in a Hanford sandy loam soil 
with 59% sand, 33% silt, 8% clay and 
0.75% organic matter. Plot size was 
20' (single tree) x 5' with 3 repli
cations. The plots received 1" of rain 
within 12 hours after treatment and an
other 2" of rain during the following 
3 weeks. 

An initial evaluation was made on 
5/24/78 and showed almost all treat
ments giving very good weed control; 
only napropamide (Devrinol) gave mar
ginally acceptable control (Table 1). 
Some slight symptoms were observed with 
fluridone(EL-17l) and the high rate of 
norflurazon (Solicam). 

The latest evaluation taken 8 months 
after application showed all treatments 
giving excellent control of winter 
annual weeds (Table 2). The plots 
treated with napropamide were the only 
ones with overall weed control rating 
less than ·9.0, but the 8.5 rating for 
napropamide is still quite respectable. 



( Tab1. 1. Effect of treating a young almond 
orchard with 6 preemergence herbicide •• 
(425-73-501-100-1-77) 

" 1/ 
Average Ratings-

Weed 
Ilerbicides 1b/A Control Phytotoxicity 

Rapropamide 
" Oryzalin 

Prodiamine 
Oxyfluorfen 
tforflurazon 
Iorf1urazon 
Rorflurazon 
lluridone 
Fluridone 
Cheek 

4 
4 
4 
4 
2 
4 
8 
1 
2 

6.9 
7.7 
9.0 
8.3 
8.3 
9.0 
9.3 
9.0 
8.7 
0.3 

0.0 
0.0 
0.0 
0.0 
0.0 " 
0.0 
0.3 
0.3 
0.3 
0.0 

1/ Average of 3 replications. Based on 0 to 10 
seale where 0 • no effect and 10 ~ complete 
weed control or kill of tree. Weeds present: 
Marestail. nutsedge. pigweed, summer annual 
gras.es. Treated 4/6/78. Evaluated 5/24/78. 

" ~&b1. 2. Jctivity of 6 pre emergence herbicides 8 
months after application as shown by 3 
weed species. (425-73-501-100-1-77) 

Average Weed Contro1!/ 
Shepherds 

Herbicide lb/A Fiddleneck Purse Redmaids 

Hapropamide 4 
Oryzalin 4 
Prod1am1ne 4 
Oxyfluorfen 4 
Rorf1urazon 2 
Rorflurazon 4 
Ror.f~urazon 8 
11uridone 1 
lluridone 2 
Cheek 

8.4 
10.0 

- 10.0 
10.0 

9.3 
10.0 
10.0 

9.3 
10.0 
4.7 

8.1 
8.3 
8.3 
9.3 
9.3 
9.3 
9.0 
9.7 
9.0 
6.3 

8.9 
9.3 

10.0 
10.0 
10.0 
10.0 
10".0 
10.0 
10.0" 
6.3 

!I Average of 3 replications. Based on 0 to 10" 
seale where 0 • no effect and 10 ~ complete 
weed control. Treated 4/16/78. Evaluated 
12/19/78 
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The effect of injecting 3 preemergence 
herbicides in young drip irrigated 
pistachio, almond, peach, and pear 
trees. Schlesselman, J. and A. Lange. 
Herbicides have been successfully in
jected through emission systems for 
weed control. Little has been done on 
the effects of herbicides applied dir
ectly to the entire root system as " 
would be done with drip irrigation. 
The objective of the work is to deter
mine the effect of this type of herbi
cide application in tree growth. 

On 6/1/78, herbicide suspensions were 
made and applied to the root media in 
10L per 30 liter cement pot. The 
herbicides were retreated again at 25 
ppm in 10L of water 7/20/78 and 9/1/78. 
The pots were rated for vigor and weed 
control on 9/30/78. 

The results suggest that EPTC (Eptam), 
one of the most effective herbicides 
for injection, was phytotoxic to almond, 
peach, and pistachio and somewhat less 
to pear. Napropamide (Devrinol) may 
have affected pears slightly but not 
the other three species. Oxyfluorfen 
(Goal) did not affect any of the 3 
species. 

t_le 1 
!lie .ffect of tbne harblc1c1e. Oil -nll"r aDd .. ad cOlltrol ill 
,..n, putacbloa, a1moIlcIe ad pucb. •• (415-73-501-100-1-7.) 

" 11 
Avar... Vi&or ad Veed COlltro1 aetills'" 

rear rlatacbl0 Al.olld Peach 
IIaril1c1clee ,pa Visor vIC Visor vIC Vilor VIC Vi&or vIC 

OzyflUoOrf&ll 25 9.3 9.7 9.0 10.0 9.7 7 • ., 9.3 10.0 

!Iapropaa1d. 15 7.7 1.0 9.7 7.3 9.7 9.0 9.7 7.7 

me 2.5 7.3 9.7 6.' 8.0 5.0 8.0 6.0 9.3 

ClMcIl 9.7 2.3 9.0 5. 0 10.0 6.0 8.3 4.0 

11 Avera,. of 3 raplicationa. Based on 0 to 10 acale vhere 0 • 
dead planta or no veed control and 10 • .oat viBoro .. a plants or 
COIIPlete weed control. Treate': 6/11/78, 7/20/78 and 9{1/78. 
Ivaluated 9/30/78. 



( 
Table 2 
!be effect of 3 herbicides on trunk diameter 
of alllOnds, pistachios, pears and peaches. 
(425-73-501-100-1-18) 

Truak Diameterll 
Herbicide PJ!! Almond Pistachio Pear Peaches 

Oxyfluorfen 2S 34.7 30.7 36.7 31.7 

Oryzalin 25 30.3 32.7 31.7 36.3 

EPTe 25 28.3 30.7 34.3 32.0 

Check 21.0 32.3 32.3 32.7 

1/ . 
- Average of 3 replications. Trunk dia=eter measured 

io... Treated 6/1/18, 7/20/78, 9/1/18. Evaluated 
10/20/78. 

Table 3 
!be effect of 3 herbicides on fresh weight of 
aI.onds, pistachios, pears and peaches. 
(425-13-501-100-1-78) 

'resh Weight.Y 
Herbicide PJ!! Almond Pistachio Pear Peaches 

Oxyfluorfen 25 1452.8 1634.4 1816.0 2058.1 

Oryzalio 25 1165.3 1816.0 1467.9 2148.9 

BP'rC 25 757.7 1679.8 1483.1 1346.8 

Check 953.4 1921.9 1558.7 1876.5 

lIAverage of 3 replications. Fresh weight measured in 
.... Treated 6/1/78, 7/20/78, 9/1/78. Evaluated 
10/1O/78. 

The effect of postemergence herbicides 
on the control of winter weeds. 
A mixture of common winter annual 
weeds in the 4-8" stage were sprayed 
with eight herbicides at two rates 
each in 100 gpa and a combination 
treatment 2/17/78. Evaluated one 
month later (3/14/78), many differ
ences in their effects on weed species 
can be observed. 

Shepherdspurse was best controlled by 
glyphosate (Roundup), dinoseb (Dinitro) 
and oxyfluorfen (Goal). Scarlet pim
pernil.was controlled by most herbi-
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cides except bentazon (Basagr~n) and 
the lowest rates of phenmidipham 
(Betenal), bromoxynil (Bromina~ and 
dinoseb. Fiddleneck was controlled ~y 
most herbicides in the test except 
phenmidipham, and the low rates of 
dinoseb and bentazon. 

Pi~eapple weed was controlled by gly
phosate and by amitro}e. 

Winter grasses were controlled best by 
glyphosate, paraquat and amitrole. 

Cheeseweed was controlled well only by 
oxyfluorfen at low rates. A few other 
herbicides showed activity at high 
rates. 

Red maids were controlled by oxyfluor
fen, dinoseb and glyphosate. 

Filaree was controlled best by oxyflu
orfen. 

Many of the weed species were not as 
apparent in the untreated checks as 
some weeds in the treated plots which
were often not apparent until other 
weeds were eliminated, thus giving the 
whole experiment a patchwork affect of 
weeds resistant to specific herbicides. 

tAl. 1. TIM COIl • ..,1 of ''-111& _. witb 9 po"t_rane_ berblCiAlu. 
(42)·73· 501-1-7.) _ , -

BerbleU •• 
PbelaldlpMa 
n-ulp .... 
leatUOD __ 00 

C1yphoNt_ 
C1yphoN •• 
I~il 
1~1 
Aaltrol. 
MI._I_ 
Oxyfluorf ... 
Oxyfluort ... 
Oxyfluorfeo + X' n 
Oxyfluorf_D + X' 77 
Oxyfl ... rfn + X' 77 
Puaq ... t .. X·77 
'uaq .... + 1·77 
DlDo •• b .. Oil 
DlDoI.b + Oil 
DlDo •• b + Oil 
Ozyfluorfeu + Di ••• b 
Oxyfluorfa + DiDD •• b 
Cbetk 

1blA 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
~ 
2 
~ 
1 
2+" 
l+~1 
2+~1 

lCi-S* 
51'S 

10+5 
~lt 
~2~ 

Avera,_ W •• d Control latiala.Y 
Shepbard Sculet F1ddlo. PlDupple 

put'u PiJlDe:rDU Deck weed Cra •• 
6.6 4.3 3.3 0.0 3.0 
3.6 6. 0 1.6 0.6 Z.O 
Z.3 2.3 2.6 0.6 1. 5 
~O ~O ~o L3 IJ 
1.0 1.0 10.0 10.0 10.0 

10.0 10.0 10.0 10.0 10.0 
1.0 1.0 5.3 0.6 1.0 
1.6 6.6 9.6 5.0 2.0 
9.3 9.3 1. 3 1.3 9.5 

10. 0 10.0 '.6 10.0 '.5 
1.3 10.0 1.3 Z.O 3.5 
7.3 10.0 '.6 6.3 5.0 
6.6 10.0 '.3 4.3 5.0 

10.0 10.0 10.0 6.3 9.5 
10.0 10. 0 '.3 5.3 '.0 
10.0 10.0 9.6 9.0 7. 0 
10. 0 10. 0 10.0 6.6 10.0 
1.6 5.0 1.6 0.6 Z.O 
9.3 10.0 10.0 1.6 5.5 

10.0 10. 0 10.0 1.6 3.0 
9.0 10.0 10.0 5.3 Z.5 

10.0 10.0 10.0 10.0 6.5 
1.6 1.3 0,0 0,0 0,0 

Y ""eRle of 3 replications. ".ed OD. 0 to 10 .cale where 0 • DO .ffect ad 
10 •• .,..,1_ •• cODtrol. Treated 2117171. Eval ... t_ 3114171 • 

• Gall_ 
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~1. 2. n. c_trol of .'-iDe -. with , po.~ __ lticiAleo. 
(425-73-501-1-78) 

I.YIOr&,. _4 CGIltrol "'iDe.!' 
.erlticid •• lblA Cb ••• ewed ledmald. "Uare. Man.taU Chie_ed 
"'_41pbaa 1 3.0 5.6 0.0 5.3 10.0 
rIIaa1dipbaa 2 1.6 1.2 0.0 5.0 7.6 _tu_ 

1 2.0 2.3 4.0 2.3 4.0 -- 2 1.3 4.0 1.0 1.3 10.0 

0l1Pbo .... 1 3.' 7.6 4.3 9.3 10.0 
CIlJpbo .... 2 3.3 10.0 7.0 10.0 10.0 
~1 1 0.6 1.3 0.0 1.0 3.3 

~ 2 2.0 1.0 0.0 1.3 9.3 
"-'trol. 1 7.3 7.0 5.6 1.6 10.0 __ 1. 

2 9.0 10.0 7.6 10.0 10.0 
ax"fluorfeQ ~ 1.6 10.0 7.6 6.0 10.0 
O&"f1uorfa 1 9.0 10.0 9.0 3.3 10.0 

ax"fluorfe 2 10.0 10.0 1.3 9.0 1.3 
O&"f1uorfa + I" n ~ 10.0 10.0 7.6 6.0 6.6 

O&"f1uorfeD + I-77 1~1 10.0 10.0 10.0 1.6 9.0 
O&"f1uorf.Q· + 1-77 2~7. 10.0 10.0 10.0 9.0 9.3 

1~1 3.0 10.0 6.3 10.0 10.0 far....... + I-77 
2~ 2.0 10.0 8.6 10.0 10.0 fa ......... + I-77 

_ .. b + 011 1\+5* 0.3 4.0 1.6 3.3 10.0 

D""' •• b,.. 011 5+5 1.6 10.0 1.6 1.3 9_0 

D""' •• b + 011 10+5 5.3 10.0 1.0 10.0 10.0 

O&"fluorfa + DiDo .. b ~1\ 10.0 10.0 1.0 7.6 10.0 
"""fluorf.Q + D1DO •• b ~2~ 10.0 10.0 10.0 10.0 10.0 
Cho_k 1.6 1.6 0.0 1.6 5.0 

l/ .lyU'q. of 3 l'apllcat1ou. Ia.eel OD. 0 to 10 .cale where 0 • DO effKt ... 
10 _ .....,1 ••• ___ I. Tr ... ed 2/17/71. r:r.l .... ed 3/14/71. 

·8.11_ 

MI.e J. fta. coocrol of .c8Dd1q: ..... witb. t po.t...r ..... beniciU •• 
(425-73-501-1-71) 

A •• rap Weed COD.trol laC1q;.,!' 
Mar.'. ... Pl __ ppl. _1 

amici", 1.'1. --- taU Maid. fil.r .. Voed Ilu·lr ... 

_Uil_ 1 2.0 4.7 ].] 1.0 0.7 5.3 
-..ul,_ 2 2.0 4.0 0.7 I.] 0.] 7.7 _ ...... 

1 2.7 5.] 2.0 2.0 1.0 7.] 
"n.taaCIII. 2 2.0 7.0 1.0 1.0 1.7 1.7 
Glypbo .. ,. 1 1.3 10.0 5.3 ].] 10.0 t.3 
Clypho .. t. 2 2.0 10.0 '.0 5.3 10.0 10.0 
1"-,," 1 2.0 5.7 ].3 0.7 2.0 6.3 
Ir_l 2 2.7 7.0 5.0 1.7 2.3 6.0 
.a.luol' 1 •• 0 10.0 7.3 7.7 10.0 '.0 
Alderele 2 t.3 10.0 '.3 '.3 t.3 t.3 
Cbyfluorf •• , 7.3 1.3 10.0 6.3 1.0 6.3 
Oxyfl,lIOda. 1 10.0 1.0 10.0 5.3 1.7 5.7 
Oo7f1aadoo 2 10.0 3.7 10.0 7.7 4.] 7.3 
o.,f1uorfea + 2:-77 ~7. t.O 3.7 10.0 6.7 2.3 7.7 ' 
OXyflYOrfa. + X ... 77 1 .... 7. 10.0 3.3 9.3 t.O 3.0 1.0 
Oxyfluorf.ft + x ... n 2<;7. 10.0 5.3 10.0 '.0 4.7 1.3 
'araqu.at t I. ... 77 1 .... 7. 2.7 10.0 10.0 3.3 t.3 10.0 
.u .. uat + 1.-77 2 .... 7. 2.0 10.0 10.0 6.7 7.7 10.0 
DiDO •• tIl + 011 1~· 1.7 5.3 3.0 0.7 1.0 6.0 
Dlao .. b + 011 5+5 2.0 6.7 10.0 4.7 2.0 3.7 
DlnDHb + 011 10+5 1.7 1.7 10.0 4.7 5.0 '.7 
Oxyfluorf.D + DlDO .. ' ~lt t.3 2.7 10.0 6.3 3.7 1.3 
Oxyfluoda + DiDo .. a. ~Z, t.3 6.7 10.0 ;.0 7.3 '.0 
Chock 1.7 2.0 1.7 0.3 0.0 5.0 

' 1/ ~ of ) r.pl1catiou ... ,. 011 0 to 10 acale 1IbITe 0 • _ effect'" 10 • 
__ I ........ ral. -..ed 2/17/71. bal. ..... 3122/71. 

• 0.11_ 

The effect of additives to oxyfluorfen 
(Goal) on the control of cheeseweed. 

Although cheeseweed is controlled by 
1-2 lb/A of oxyfluorfen (Goal) it is 
'not as effective on large weeds as 
small. The objective of this experi
ment was to evaluate the activity of 
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oxyfluorfen with additions of X-77, 
2,4-D or propanil at low rates. Sev
eral combinations were applied. 

The results of low rates show that 
adding X-77 was as effective as adding 
low rates of 2,4-D or propanil. 

!he effect of adding a surfactant, propanll and 
2,4-D to low rates of oxyf1uorfen on the foliage 
of cheeseweed. (425-73-501-2-78) 

Herbicides 

Oxyf1uorfen + Propani1 
Oxyf1uorfen + Propani1 
Oxyf1uorfen + 2,4-D 
Oxyf1uorfen + 2,4-D 
Oxyf1uorfen +X-77 
Oxyf1uorfen + X-77 
Oxyfluorfen +X-77 
Oxyf1uorfen + X-77 
Check 

1b/A 

1/16+1/4 
1/8+1/2 

1/16+1/4 
11&+1/2 

1/16+1/21 
1/16+1/41 
1/&+1/21 
1/&+1/41 

AverageJ:.I 
Cheeseweed Control 

3.7 
S.O 
S.7 
7.0 
2.0 
3.0 
6';3 
3.0 
1.7 

11 Average of 3 replications. Based on 0 to 10 scale . 
where 0 • no effect and 10 • complete kill of plant. 
Treated 3/21/78 0 Evaluated 3/28/78. 

Effect of time between herbicide appli
cation. and incorporation by sprinkler 
irrigation on the acticity of 7 pre
emergence herbicides. 

Many preemergence herbicides must be 
incorporated by sprinkler irrigation 
or rainfall in order to be act~vated 
and give long lasting weed control in 
perennial crops such as almonds. The 
question may arise on how long can a 
preemergence herbicide remron on the 
soil surface without being ~ncorpo
rated and still have sufficient resid
ual activity. 

A trial was established on 10/15/76 at 
the Kearney Horticultural Field Station, 
Parlier, in a ~anford sandy loam with 
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58% sand, 32% silt, 10% clay and 0.6% 
organic matter. Seven herbicides were 
applied at set intervals prior to irri
gation; 4 weeks (10/15/76), 2 weeks 
(10/29/76), 1 week (11/5/76) and the 
same day of sprinkler irrigation 
(11/11/76). All plots were then irri
gated with 1" of rainfall which fell 
between 11/11 to 11/15. 

Table 1 shows the results of the first 
evaluation taken on 3/21/77. The acti
vity of several herbicides was grad
ually reduced as time increases between 
application and incorporation but all 
herbicides are still effective (comr 
mercially acceptable weed control =7.0) 
even without being incorporated until 
4 weeks. Norflurazon (Solicam) and 
fluridone (EL-17l) are still 100% 
effective after remaining on the soil 
surface 4 weeks. 

By the time 9 months had passed since 
establishing the trial, several herbi
cides were beginning to show consider
able breakdown the longer they had 
remained on the soil surface without 
being incorporated (Table 2). Oxadia
zon (Ronstar) was sufficiently active 
if incorporated within 1 week of appli
cation. ~rodiam1ne (Rydex), oryalin 
(Surf Ian) and napropamide (Devrinol) 
looked their best if sprinkler incor
porated within 2 weeks, even though 
napropamide's activity was quite vari
able. There was no sharp dropoff in 
the activity of oxyfluorfen (Goal), 
just a gradual reduction as time pro
gressed. Fluridone was still 100% 
effective throughout. Norflurazon's 
activity was excellent with a slight 
r -eduction of activity if left on the 
soil surface 4 weeks. 

The final evaluation was made -20 months 
after the trial was establis~ed. Table 
3 shows napropamide and oxyfluorfen to 
be the least stable, requiring incor
poration within 1 week for best resid
ual activity. Oxadiazon had lost most 
of its effectiveness irregardless of 
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when it was incorporated. Prodiam1ne 
appears most active if incorporated 
within 2 weeks after application. Nor
flurazon and oryzalin still possessed 
sufficient activity when left on the 
surface 4 weeks. As may be expected 
at the 4 lb/acre rate, fluridone re
mained 100% effective throughout the 4 
week period. 

A pound for pound comparison on surface 
stability of these 7 herbicides shows 
quite a difference in activity. The 
major point to bring out is that with 
most preemergence herbicides, the 
sooner the incorporation after appli
cation, the better activity that can 
be expected. 

Table 1. Comparison of 7 preemergence 
herbicides based on time between appli
cation and irrigation by their activity 
on ryegrass. (425-73-506-9-76) 

Phyto toxicity.!/ 
Weeks Between 

AEE1ication & Irrigation 
Herbicide 1blA 0 1 2 4 

Napropamide 4 9.8 8.3 8.3 7.0 
Norflurazon 4 10.0 10.0 10.0 10.0 
Oryzalin 4 9.4 9.0 8.Q 8.3 
Oxadiazon 4 10.0 9.0 10.0 9.6 
Fluridone 4 10.0 10-.0 10.0 10.0 
Prod1amine 4 9.0 9.5 8.0 7.3 
Oxyfluorfen 4 10.0 9.4 9.9 9.6 
Check 0.9 

.!/Average of 4 replications where 0 • no effect, 
10 • complete kill of plants. 

Treated 10/15/76, 10/29/76, 11/5/76 and ~1/1l/76. 
Seeded 12/10/76. 
Evaluated 3/21/77. 

Table 2. The effect of time between herbicide 
application and incorporation by sprinkler irri
gation on residual activity. (425-73-506-9-76) 

Average Phytotoxicityll 
Herbicide 1b/A 0 weeks 1 week 2 weeks 4 weeks 

Napropamide 4 6.2 5.8 3.2 7.2 
Norf1urazon 4 10.0 9.5 10.0 9.0 
Oryzalin 4 10.0 10.0 7.5 8.8 
Oxadiazon 4 7.5 4.2 4.8 4.5 
F1uridone 4 10.0 10.0 10.0 10.0 
Prodiam1ne 4 9.8 9.2 7.5 8.2 
Oxyfluorfen 4 9.2 8.2 8.0 7.0 
Qleck 1.4 

·!/Average of 4 replications where 0 • no effect, 10· 
complete kill of milo plant. 

Treated 10/15/76, 10/29/76, 11/5/76, 11/11/76. 
Irrigated 11/12/76. 
Evaluated 7/26/77. 
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Table 3. The effect of time between herbicide 
application and incorporation by sprinkler irri
aation on milo. (425-73-506-9-76) 

PhytotoxicityY. 
Herbicides ' lb/A 0 weeks 1 week 2 weeks 4 weeks 

Rapropudde 4 4.0 1.2 2.2 3.8 
Rorflurazon 4 9.8 8.5 8.8 7.0 
Oryzalln 4 9.0 8.2 8.2 8.S 
Oudiazon 4 2.8 2.5 1.8 3.2 
fiuridone 4 10.0 10.0 10.0 10.0 
Prodiam1ne 4 6.5 7.0 3.0 7.0 
Oxyfluorfen 4 7.8 S.O 4.5 4.5 
Check 1.0 

1/ - Average of 4 replications where 0 • no effect. 10 • 
complete kill. 

Treated 10/15/76. 10/29/76. 11/5/76. 11/11/76. 
Evaluated 6/23/78. 

Effect of initial irrigation on the 
activity of preemergence herbicides. 

Since it has been established that many 
preemergence herbicides require rain
fall or sprinkler irrigation soon after 
application to give the best activity, 
it would be important to know how much 
of this initial irrigation is necessary 
to insure the maximum benefits from 
using ' these herbicides. 

On 8/3/76, a trial was established 
using a rain simulator which ran on a 
20' track and would apply a precise 
amount of water over several 5 ft wide 
plots. These 20' x 5' plots were sub
divided into 5' x 5' subplots allowing 
room for 3 herbicides along with an 
untreated check. There were enough 
plots in this experiment to have 4 
levels of initial irrigation (no water, 
1/8", 1/2", 2"), all replicated 4 times. 
The trial was located at the Kearney 
Horticultural Field Station, Parlier, 
in Hanford sandy loam with 42% sand, 
49% silt, 9% clay and 0.7% organic 
matter. The 3 herbicides used were 
napropamide (Devrinol), norflurazon 
(Solicam) and oryzalin (Surflan), all 
at 4 lb/A. Immediately following her
bicide application, the rain simulator 
administered the proper initial irri
gation levels. No further irrigations 
were made for 1 month. 
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On 9/2/76, the trial was seeded with 4 
test crops (alfalfa, sugar beets, 
millet and milo), and sprinkler irri
gated. 

The evaluation made on 10/13/76 (Table 
1) shows napropamide needed 1/8" init
ial irrigation to give adequate acti
vity. Oryzalin, although activity was 
good without any initial irrigation, 
showed quite an increase with just 1/8" 
initial irrigation. Norflurazon was 
still 100% effective on the test crops 
even without any initial irrigation. 
From these results at 2 months, it 
could be concluded that the more ini
tial irrigation, the better the herbi
cide activity. 

By the time 8 months had passed, the 
overall activity of 'tha herbicides had 
obviously decreased (Table 2). Nor
flurazon's activity still increased 
with an increase in the amount of ini
tial irrigation. Both napropamide and 
oryzalin increased their activity up to 
the 1/2" initia1. irrigation level, but 
there was a sharp decrease in activity, 
especially with napropamide, at the 2" 
level. There is the possibility that 
the 2" initial irrigation level diluted 
the herbicides or moved the herbicides 
out of the zone of germination of the 
test plants which resulted in shorter 
residual herbicide activity. 

Table 3 shows the residual activity at 
1 year with little napropamide remain
ing, but the greatest activity at the 
1/2" init~al irrigation level. Oryza
lin's activity is rather poor without 
any initial irrigation, but still good 
with 1/8" and slightly better with more 
irrigation. Norflurazon showed good 
activity without any irrigation and 
considerably more activity as the ini
tial irrigation is increased. 

The final evaluation taken 7/26/78 
shows very little activity remaining 
with napropamide or oryzalin, but 1/2" 
initial irrigation still resulted in 
the best residual activity (Table 4). 
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After 2 years, norflurazon was still 
more active than the other 2 herbicides 
and there was no indication that too 
much water, at least with our highest 
level tested, reduced residual activity. 

This study shows there is an optimum 
level of initial irrigation, immediate
ly following herbicide application, for 
maximum residual activity with some 
herbicides. This optimum was around 
1/2", and more initial irrigation seem
ed to dilute out or move the herbicide 
front out of the weed germination zone, 
thus shortening its residual life. 

Table 1. Effect of initial irrigation on the 
activity of 3 preemergence herbicides after 2 
lIODths. (425-73-506-6-76) 

Phytotoxicity!! 
.Herbicide lb/A A" 1/S" 1/2" 2" 

Hapropamide 4 4.7 7.9 8.1 8.7 

Horflurazon 4 10.0 9.9S 10.0 10.0 

OryzaliD 4 7.S 8.S 9.4 9.7 

Check 0.0 0.0 0.0 0.0 

]lAverage phyto of alfalfa. sugar beets. milo and 
millet wi~h 4 replications where a - no effect •. , 
10' - complete kill. 

Treated 8/3/76. 
Seeded 9/2/76. 
Evaluated 10/13/76. 

Table 2. Comparison of 3 preemergence 
herbicides wi~h varying amounts of ini
tial irrigation. (425-73-506-6-76) 

Phytotoxicity.!/ 
Herbicide lb/A 0" 1/8" ll2" 2" 

Napropamide 4 6.3 6.1 6.6 S.O 
Rorflurazon 4 7.S S.3 9.0 9.1 

Oryzalin 4 
7.0 8.3 8.4 7.S 

Check 
1.7 2.5 1.7 1.9 

!/Average phyto of alfalfa. sugar beets, barley 
and ryegrass with replications where 0 - no 

. effect, 10 - complete kill of plants. 
Treated 8/3/76. 
Reseeded 12/10/76. 
Evaluated 414/77. 
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Table 3. Effect of initial irrigation on 
the residual activity of 3 preemergence 
herbicides 1 year after application. 
(425-73-506-6-76) 

Phytotoxicity.!/ 
Herbicide lb/A 0" 1£8" 1l2" 2" 

Napropamide 4 2.3 3.6 4.9 2.3 

Horflurazon 4 7.7 8.5 9.5 9.6 

Oryzalin 4 4.8 7.7 8.1 8.0 

Check 2.5 2.6 2.8 2.4 

!/Average phyto of alfalfa. sugar beets. milo and 
millet with 4 replications where a - no effect. 
10 - complete kill of plants. 

Treated 8/3/76. . 
Reseeded 6/20/77. 
Evaluated 7/14/77. 

Table 4. Effect of initial irrigation on 
the activity of 3 preemergence herbicides 
2 years after application. (425-73-506-
6-76) 

Phytotoxicityll 
Herbicide ,lb/A 0" 118" 1/2" 2" 

Rapropamide 4 1.7 2.8 2.9 2 .. 0 

Rorflurazon 4 3.7 4.8 5.4 6.3 

Oryzal.1D 4 2.6 4.3 4.7 . 3.1 

Check 1.9 1.7 2.0 2.1 

!/Average phyto of milo. millet and sugar beets 
with 4 replications where 0 - no effect, 10 -
complete kill of plants. 

treated ,8/3/76. 
leseeded 6/2/78. 
Evaluated 7/26/78. , 

The effect of initial irrigation on 
the activity of oxyfluorfen. 

The initial activity and subsequent 
residual activity of preemergence her
bicides is often determined by the 
amount and timing of the initial irri
gation. The objective of this field 
experiment was to determine the opti
mum amount of water to activate oxy
fluorfen. The herbicide was applied 
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to a hot dry prepared soil surface on 
7/18/78 in a volume of 100 gals/A. The 
main plots wer~ 5' x 20' and the sub
plots 5' x 5'. Each treatment was 
replicated 3 times. The soil was a 
Hanford fine sandy loam (O.M. 0.7%, 
sand 42%, silt 49% and clay 9%). The 
varying amounts of water (1/8, 1/2 and 
2") were applied immediately after 
application. No water was added for 
one month. On 8/18/78, the plots were 
seeded to cotton, sorghum and sugar 
beets and sprinkler irrigated uni- ... . 
formly. 

On 8/27/78 and 10/13/78 the crops were 
rated for vigor. The lowest level of 
water (1/8") appeared to cause the 
least amount of phytotoxicity and the 
most vigorous cotton plants. However, 
the crusting effect from higher amounts 
of ·water seen with cotton (check) plots 
in the 8/27/78 evaluation probably 
masked any difference due to initial 
irrigation. However, the sorghum (milo) 
in the checks was not affected by the 
amount of water and, therefore, 
suggested greater relative injury (i.e. 
less vigorous) at the lower amount of 
water. These results would suggest 
that 1/8" of initial irrigation was 
satisfactory for activating oxyfluorfen 
in a Hanford fine sandy loam~ 

'table 1 

·!he effect of 1D1tial irrigation the activity of 
cn:yfluorfen in a Hanford fine sandy loam as 
.... urad with cotton and m1lo~ (425-73-506-2-78) 

AveragJ:.1 
1/8" 1/2" 2" 

Herbicide Lb/A Cotton Milo Cotton Milo Cotton 

" "Oxyfluorfeil 1 8.3 2.3 5.3 5.0 6.7 

Oxyfluorfen 2 7.Q 1.7 5.7 1.0 6.3 

Oxyfluorfen 4 6.0 0.0 3.7 0.0 5.0 . 

Illeclt 8.3 8.7 5.7 8.3 5.0 

1/ Average of 3 replications where 0 • no stand and DO 
... plants, 10 • largest plants and best stand. 

Milo 

5.3 
3.7 

0.3 

8.3 

fr •• tsd and initial irrigation - 7/18/78; seeded and un1fora 
irr1aation - 8/18/78; evaluated - 8/27/78. 
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1M eU ... , of iDit1al irrigation .... tbe activity of .".,.nuod ... 
iD • llUfori U ... au.iy 10_ a .... ured "UII eocton, 11110, ~ 
aqu _tao (42.5-73-506-%-78) 

S",.r SOl,... S"," 
.uIoid.. 111/1. Cotton 11110 "at Cotton 11110 .. et Cotton 11110 Beet 

Oz,flllOrf... 1 9.7 4.3 3.l 7.7 5.7 0.7 '.7 6.3 1.0 

o..,flllOrf... % 7.7 %.3 0.3 7.0 1.7 0.0 '.0 3.7 0.3 

Oz,flllOrf... 4 5.0 0.3 0.0 3.7 0.0 0.0 4.0 0.3 0.0 

- 9.0 9.3 9.3 9.0 9.3 7.7 '.7 10.0 '.l 

11 I. ...... ,. of 3 rapHeation.. aaaed on 0 to 10 aea1. wher. 0 • 110 

.UDd and 10 • lareese plants and beat: nand. treated and init1al 
irr1lation - 7/18/78. Se.d.d and UDifo,," 1rr1laUon - 8/18/78. 
b.1uat" 10/13/78. 

Bermudagrass control in a mature 
almond orchard. Schlesselman, J. T., 
G. Massey and A. H. Lange. 
A heavy bermudagrass infested orchard 
was treated with four herbicides in 
1200 ft plots down the tree row, i.e., 
to the centers, that is two rows and 
centers at a time. The area adjacent 
to the even rows was disked 4-5 ~' deep 
with an orchard disk. This procedure 
was followed on 11/17/76 and again on 
3/31/78. The plots were rated prior 
to the second treatment on 3/24/78 and 
again after the second treatment on 
9/20/78. 

The results show that substantial ber
mudagrass control was obtained from 
both surface (preemergence) appli
cations and from incorporation with a 
disk. The dinitroanaline herbicides 
appeared slightly better than norflu
razon (Solicam). Continuous use of 
these herbicides for annual weed con
trol could be expected to give measur
able bermudagrass control. 
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· tIIa effect of four pre.ergence herbicides on the 
colltro1 of bel'lllUdagrus ill a IUt~e alIIIond orchard. 
(425-10-502-146-1-77) 

jpprozillat.!1 
Ber.uda Colltrol 

3124£78 9/20£78 
llarb1c1dull . lblA No Inc. Disk No Inc. Disk 

l'rodUaiaa 4 9 
., 

7 9 
Oryzalill 4 6 , 7 8 
TrU1ura111l 4 5 6 8 8 
IIorflurazoll 4 5 7 8 8 
"propamide 1977, oryza1i1l 1978 4 7 7 8 3 
Ulltreated , 0 
Untr .. ted 1977, prod1am1ne 1978 4 4 10 
Prod1aa1lle 4 7 9 10 10 
ProdLamille 8 8 9.5 10 10 
ProdUaine 8 9 9 10 10 
TrU1ura1ill 1978 4 8 7 10 10 
Ulltr .. ted 1977, trif1ura1in 1978 4 7 4 10 10 

• 0 phytotoXicity vas observed from these 1200 ft plots of tvelve 
y .. r old almonds grovilll in a Delhi loamy sand with flood irr1-
pt1on. 

)J TI11. 1& an approld.mate evaluatioll of the colltrol dovn the entire 
row. . 

Yllerb1e1du applied 11/17/;' and 3/31/78 by a 10 ft boom Oil each 
aid. of the tree rev. 

The timing of norflurazon (Solicam) 
applications to obtain optimum weed 
control in a mature almond orchard. 
Lange, A. H., J. T. Schlesselman, 
L. J. Nygren and G. Massey. 
An herbicide is only as good as its 
activity against the weed population 
where it's applied. The character
istics of the herbicide itself is but 
one facet in determining how that 
chemical will perform. Environmental 
factors also play an important part 
in the overall -effectiveness of the 
herbicide (i.e., when it is the best 
time to apply an herbicide to get the 
best results and how much rain is 
needed and how soon after application 
should it fall to incorporate the 
herbicide for long term activity). 

A trial was established in Fresno 
County in a 9 year old Mission and 
Nonpariel almond orchard. Norflurazon 
at 2, 4 and 6 lb/acre were all applied 
on 11/18/76, with the rates again 

, applied to other sets of plots at six 
week intervals (12/30/76 and 2/10/77). 
This was an attempt to determine the 
optimum time during the winter months 
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to apply norflurazon in order to 
obtain the best possible bermudagrass 
control in the spring. 

Table 1 shows the best overall ber
mudagrass resulted from the plots 
treated on 12/20/76. However, late 
December may not be the best time to 
apply norflurazon in successive years. 
The precipitation records showed the 
winter of 1976-77 to be one of the 
worst droughts in California history, 
with storms few and far between. With
in 24 hours after the 12/30/76 appli
cation, .71" of rain fell on the plots • 
Significant rainfall did not fall for 
at least 1 month following the other 
2 application dates, which may have 
reduced the overall effectiveness of 
the herbicide after these applications. 

The plots were retreated the following 
year beginning on 2/14/78 and at one' 
month intervals (3/16/78 and 4/14/lti) 
to determine if timing of herbicide 
applications from late winter to early 
spring would effect the growth of ber
mudagrass as it ended it's dormant 
period. 

The latest evaluation taken 10/13/78 
shows very little difference in nor
flurazon controlling annual weeds and 
bermudagrass, irregardless of date of 
application or even the rate used 
(Table 2). Again, a look at the pre
cipation record for Fresno County shows 
significant amounts of rain soon after 
each treatment date, which could explain 
the similarities in the ratings. 

At no time during this experiment has 
any phytotoxicity been observed to the 
almond trees as a result of using nor
flurazon. 

Other work in the past has also indi
cated very little differences in just 
when a preemergence herbicide is applied 
during the winter months. More often 
the differences with long term resid
ual herbicides occur as a result of 
what happend to the herbicide, rainfall 
wise after if has been applied. 
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Table 1. Bermudagrass control in an almond orchard 
by timing herbicide applications 6 weeks 
apart. (425-10-502-146-2-77) 

Bermuda Controlll 
Treatment Dates 

Early Mid 
Herbicides lb/A 11/18/76 12/30/76 

Late 
2/10/77 

Horflurazon 
HorflurazOD 
Norflurazon 
Check 

2 
4 
6 

7.3 8.0 
7.8 8.5 
8.8 8.5 

8.8 

5.0 
6.0 
7.3 

11 Average of 4 replications. Based on 0 to 10 
scale where 0 = no effect and 10 - complete 
control. Evaluated 3/30/71. 

table 2. Effect of timing norflurazon (Solicam) appli
cations for optimum weed control in a mature 
almond orchard. (425-10-502-146-2-77) 

Annual w/o!l Bermuda Controll / 
Application Dates Application Dates 

,Herbicides Ib/A Early Mid Late Early Mid Late 

Norflurazon 2 9.0 8.8 8.5 9.0 8.5 8.5 
Norflurazon 4 8.5 8.8 9.3 8.8 9.8 9.5 
Norf1urazon 6 9.3 7.5 8.0 8.5 7.5 2/ 9.3 

, Check 6.0 8.5-

1/ Average of 4 replications. Based on 0 to 10 scale 
where 0 a no effect and 10 • complete weed control. 
tieated: Early - 11/18/76, 2/14/78; Mid - l2/30/76~ 
3/16/78; Late - '2/10/77. 4/14/78. Evaluated 
10/l~/78. 

1/ Due t~ grower interference with the plots. 

Incorporating dinitroanaline herbicides 
for bermudagrass control in almonds. 
Vargas, R., J. T. Schlesselman and 
A. H. Lange. 
A 2 year old almond orchard, infested 

-Wifn'bermudagrass, was treated overall 
with 4 dinitroanaline herbicides on 
6/20/78. Immediately following appli
cation, the herbicides were mechani
cally incorporated to a 4" depth by a 
side mounted, PTO driven "Under Tree 
Hoe" cultivator, which incorporated 
the herbicides within a few inches of 
the tree trunks. The centers were 
also incorporated to a depth of 4 ~ 
inches with a ' tractor mounted Howard 
rototiller. The check plots were also 
tilled in the same manner. 
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Two months after the trial was estab
lished, an evaluation was made to de
termine the effectiveness of these 
herbicides on the regrowth of bermuda
grass. From observing the check plots, 
it was apparent that insufficient re
growth was not available for a good 
1978 evaluation. However, the bermuda
grass that was present did indicate 
that trifluralin and prodiamine did 
the best job in controlling this per
ennial weed. A spring 1979 evaluation 
of the bermudagrass will be necessary 
to obtain more meaningful results of 
this trial. 

Bermudagrass control in almonds using 4 incor
porated dinitroana1ine herbicides. (425-20-
502-146-10-78) 

Herbicides 

Trifl ural in 
Profluralin 
Prodi8llliDe 
OryzaUn 
CheCK 

lb/A 

4 
4 
4 
4 

Bermuda Controll / 

7.7 
4.3 
7.7 
5.0 
5.3 

!I Average of 4 replications. Based 'on 0 to 10 scale 
where 0 • no effect and 10 • complete control. 
Treated 6/20/78. Evaluated 8/29/78. 

Comparison of 3 postemergence herbi
cides alone and in combination with 
oryzalin (Surf Ian) for weed control in 
almonds. Elmore, C. and R. Mullen. 
On 10/14/76, 3 postemergence herbicides 
were applied alone and in combination 
with oryzalin on bermudagrass in a Non
pariel and Merced almond orchard in San 
Joaquin County. The plots were 28' x 
10' with 4 replications (2 for each 
almond variety). 

Evaluated 3/9/77, the best bermuda con
trol was obtained with glyphosate 
(Roundup) at 4 lb/acre; with the 2 lb/ 
acre rate still giving good control 
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(Table 1). The addition of oryzalin 
did little to enhance the control of 
bermuda with any of the treatments. 
Excellent shepherds purse and clover 
control was obtained with all treat
ments. No herbicide treatment satis
factorily controlled filaree. 

Oryzalin was retreated on 3/18/78 and 
again on 2/21/78. Dalapon (Dowpon), 
glyphosate and paraquat (Paraquat) were 
retreated on 6/2/77. 

The evaluation made on 6/1/78 showed 
that the spring application of these 
postemergence herbicides to bermuda was 
not as effective as the fall application 
(Table 2). Satisfactory control of dan
delion was obtained by all treatments 
except paraquat. All treatments which 
included oryzalin were nearly 100% 
effective against crabgrass. Very good 
lambsquarter control was obtained with 
all treatments. No phytotoxicity to 
the almond trees was observed with any 
treatment. 

Tabl. 1. Effect of 3 herbicides alone and in co~ 
. bination with oryzalin (Surflan) in 

controlling 4 weed species. (425-502-
118-39-1-76) 

Average Weed Control!/ 
Shepherds 

Herbicides lb/A Bermuda Purse FUaree Clover 

,l!ala2on 4 -4.8 9.2 S.2 10.0 
Dalapon 4 5.0 9.0 5.5 10.0 + 0!2zalin 4 
Gllphosate 1 6.5 9.5 S.2 9.8 
G1yphosate 1 6.8 9.2 6.0 9.S + 0!2zalin 4 
Gl:i:l~hosate 2 8.2 9~0 6.5 9.S 
G1yphosate 2 5.2 10.0 6.0 10.0 + ° rl/:Z al in 4 
Gllehosate 4 9.8 10.0 6.S 10.0 
Glyphosate 4 8.0 10.0 6.8 10.0 .,+ Orvzalin 4 
Paraquat 1 6.S 9.S '5.8 9.8 - + 0!Izalin 4 
Paraquat 1 7.0 9.0 6.5 10.0 

1/ Average of 4 replications. Based on 0 to 10 
scale where 0 - no effect and 10 - complete 
weed control. Treated 10/14/76. Evaluated 
3/9/77 • 
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rable 2. Activity of 3 herbicides alone and in 
combination with oryza1in (Surflan) 
on 4 weed species. (425-502-118-39-
1-76) 

Average Weed Contro1!/ 
Crab- Lambl-

Herbicidel 1b/A Bermuda Dandelion grass quarter 

~a1al!on 4 2.2 7.0 4.8 8.2 
Da1apon 4 5.0 7.2 10.0 10.0 + OrIza11n 4 
G1~hosate 1 4.5 7.2 4.5 8.0 
G1yphosate 1 6.2 8.2- 10.0 10.0 + Qrl!:za11n 4 
G1II!hosate 2 6.2 6.0 4.5 8.2 
G1yphosate 2 6.S 7.0 9.8 10.0 
+ °rIza11n 4 

G1II!hosate 4 6.2 7.0 4.8 8.8 
G1yphosate 4 8.0 8.5 10.0 10.0 + 0rl/:za11n 4 

_Paraquat 1 5.0 7.8 10.0 10.0 + O!Iza11n 4 
Paraquat 1 2.0 6.5 4.5 9.8 

1/ Average of 4 replications. Based on 0 to 10 
scale where 0 • no effect and 10 • complete 
weed control. Treated 10/14/76. Retreated 
oryza1in - 3/18/77, 2/21/78; da1apon, glyphosate, 
paraquat - 6/2/77. Evaluated 6/1/78. 

Effect of 3 herbicides alone and in 
combination in a mature almond orchard. 
Elmore, C. and D. M. Holmberg. 
On 10/29/76, dalapon (Dowpon),glypho
sate (Roundup) and oryzalin (Surflan) 
were applied alone and in combination 
to a ~O year old Mission and Thompson 
almond orchard in Solano County in a 
silty loam soil. The plots were 22' x 
10' with 3 replications. Oryzalin was 
retreated on 6/28/77 and 1/9/78. Dala
pon and glyphosate were reapplied on 
8/23/77. Paraquat was applied to all 
plots on 4/13/78. 

Table 1 shows the best treatments in 
controlling bermuda were glyphosate at 
4 lb/acre and the combinations of gly
phosate and oryzalin at 2 + 4 lb/acre 
and 4 + 4 lb/acre. 

Best annual weed control was obtained 
with oryzalin, irregardless of whether 
it was applied alone or in combination 
with dalapon or glyphosate. 
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No phytotoxicity was observed to any of 
' the almond trees. 

table 1. Effect of 3 herbicides alone and in 
combination on bermudagrass. (425-
502-146-48-3-76) 

. 1/ 

Herbicide).' 
Bermudagrass Contro1-

1b/A 4/13/78 5/25/78 6/19/78 

Dala20n 4 .6.0 4.3 4.3 
Da1apon 4 5.7 5.5 3.3 
+ 0!Izalin 4 

G1zphosate 1 7.2 7.1 6.3 
G1yphosate 1 6.0 4.0 4.0 
+ Oryzalin 4 

G1:n~hosate 2 6.3 6.0 4.7 
G1yphosate 2 10.0 9.3 8.3 
+ °Elzalin 4 

G1:iI:~hosate 4 9.3 9.0 9.0 
G1yphosate 4 10.0 10.0 9.1 
. + 0!Izalin 4 
0!Izalin 1; 2.7 1.0 1.7 
Check 1.0 0.0 1.3 

!/ Average of 3 replications. Based on 0 to 10 
scale where 0 - no effect and 10 - complete 
control. 

1/ Treated 10/29/76. Retreated oryzalin -
6,28/77, 1/9/78; da1apon, glyphosate - 8/23/77; 
paraquat (all plots) - 4/13/78 • . 

table 2. Activity of 3 herbicides alone and in 
combination on chickweed and shepherds 
purse. (425-502-146-48-3-76) 

Weed Control!/ 
Chickweed She2herds Purse 

Herbicid~/ 1b/A ll9/78 4/13/78 1/9/78 4/13/78 

l!ala2on 4 2.0 3.3 8.3 6.0 
Dalapon 4 9.0 10.0 9.0 9.0 
+ O!Izal1n 4 

21IE!hosate I 2.0 4.7 7.7 7.3 
Glyphosate 1 8.7 10.0 8.7 9'.0 
+ Oryzalin 4 

G1I2hosate 2 2.0 6.3 9.0 7.7, 

Glyphosate 2 
+ 0!Iza1in 4 - 8.3 9.7 8.7 7.3 

G1Zl!hosate 4 2.7 3.3 8.3 5.7 
Glyphosate 4 8.3 9.9 9.0 9.9 
+ 0!Izalin 4 

9.0 O!Izalin 1; 9.0 9.7 8.7 

.Check 3.3 3.7 8.3 7.3 

!/ Average of 3 replicstions. Based on 0 to 10 
scale where 0 • no control and 10 - complete 
weed control. 

1/ Treated 10/29/76. Retreated oryzalin - 6/28/77. 
1/9/78; da1apon, glyphosate - 8/23/77. 
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table 3. Effect of 3 herbicides alone and in 
combination on malva and annual grass 
(425-502-146-48-3-76) 

1/ 
Weed Control-

He Jbicide)./ lb/ A 
Malva Annual Grassel 

1/9/78 4/13/78 1/9/78 4/13/78 

Dala20n 4 7.7 5.0 4.3 3.3 

Dalapon 4 9.3 10.0 7.3 9.7 ' 
+ O!Izalin 4 

G1I2hosate 1 8.3 6.1 4.3 2.7 

G1yphosate 1 9.0 10.0 8.3 10.0 
+ Q:EXzalin 4 

G1Zl!hosate 2 7.3 6.1 4.3 2.1 

Glyphosate 2 9.7 10.0 8.0 9.9 
+ O!Izalin 4 

G1X2hosate 4 8.0 7.0 4.3 2.3 
G1yphosate 4 9.3 10.0 7.7 9.9 
+ Orlzalin 4 

Orzzalin 4 9.7 10.0 5.3 9.7 

'Check 8.0 6.0 5.3 3.0 

!' Average of 3 replications. Based on 0 to 10 
scale where 0.- no control and 10 • complete 
weed control. 

l' Treated 10/29/76. Retreated o~zalin -
6/28/77. 1/9/78; da1apon, glyphosate -
8/23/77. 

The effect of 7 herbicides on bermuda
grass control. 

Seven herbicides were applied to a 
heavy stand of bermudagrass on 8/29/78 
to compare the effectiveness of some 
newly released numbered compounds to a 
standard such as glyphosate (Roundup). 
Ethephon (Ethrel) at 5,000 ppm was 
sprayed Qn 2 sets of plots (8/22/78), 
one week prior to applying glyphosate 
to determine if such a growth regula
tor would enhance the control of ber
mudagrass. The plots were 10' x 5' 
with 4 replications. 

The evaluation taken on 9/18/78 shows 
that only glyphosate at 3 lb/A satis
factorily controlled this heavy stand 
of bermudagrass and the addition of 
ethephon one week prior to the gly
phosate treatment did little in imr 
proving control. 
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the effect of 7 herbicides on bermudagrasa 
control. (425-73-502-1-78) 

Herbicide 

Glyphosate 
Glyphoaate+Ethepholl 
Glyphosate 
Glyphosate+Ethepholl 
MBIl-18337 
MBIl-18337 
Baaf-902l 
Baaf-902l 
Biuret 
Biuret 
11-40244 
11-40244 
F1uridolle 
F1uridone 
Horflurazon 
Horflurazon 
Check 
Cbecltt-Ethephon 

lb/A 

1-1/2 
1-1/2+5000 ppm 

3 
3+5000 ppm 
1-1/2 

3 
3 
6 
3 
6 

1-1/2 
3 

1-1/2 
3 " 
3 
6 

- +5000 ppm 

Ave. Colltrall! 
Bermudagrass 

4.2 
4.5 
7.0 
7.2 
4.2 
2.2 
2.8 
3.5 
2.5 
1.0 " 
5.5 
5.5 
4.5 
4.2 
3.0 
3.0 
0.0 
0.0 

l/Averag~ of 4 replications. Base~ on 0 to 10 
scale where 0 • no effect. 10 • complete weed 
cOntrol. 

Treated 8/29/78. Evaluated 9/18/78. 

Comparison of the Micro-Herbi ® spray
er vs. conventional sprayer in con
trolling bermudagrass and johnsongrass. 

The Mic1:'o-He~bi ® is a new type of 
sprayer designed to increase foliage 
coverage by significantly reducing the 
size of spray droplet. It is a hand 
held device using gravity flow to ob
tain its pressure and a battery oper
ated spinning disc at the end which 
delivers the herbicide at a very low 
volume (<.1 gpa) over a 40" swath with 
the disc only 8 inches above the ground. 
This new approach was compared with the 
convAntionat C02 sprayer using 8002-Tee 
Jet~nozzles at 50 gpa to determine 
if this new device would better control 
bermudagrass and johnsongrass". 

On 8/29/78, 10' x 40" plots were marked 
"out in heavy stands of bermudagrass and 
johnsongrass. Glyphosate at 3 lb/acre 
was sprayed at 50 gpa with the C02' 
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The Micro-herbi sprayer was used at 
the recommended rate of 10 oz/2L walk
ing 3 ft/sec which was calculated to 
be .37 gpa. The Micro-Herbi sprayer 
was also used at a much slower speed 
to obtain a 3 lb/acre rate of glypho
sate at a volume of 50 gpa for a direct 
comparison with the conventional C02 
sprayer, but would be extremely im
practical to use c~mmercia11y from the 
time standpoint. 

The initial evaluation made 9/18/78 
showed the conventional C02 sprayer to 
give superior control of bermudagrass 
and johnsongrass when compared to the 
Micro-Herbi at the recommended rate of 
10 oz/2L. Even though the coverage is 
theoretically good with the Micro-Herbi~ 
the actual amount of glyphosate which 
got on the leaf surface was apparently 
insufficient to give the same control 
of these heavy stands of perennial 
weeds. More studies will have to be 
conducted with the Micro-Herbi in re
gards to herbicide concentrations and 
gallonage to determine the practical 
value of this new weed control tool. 

The effect of different" rates of glyphosate 
applied with different sprayers on bermuda
grass and johnsongrass control. (425-73-502-
2-78) 

Averag,)./ 
Bermuda- Johaaon- " 

Herbicide lb/A Sprayer grass grass 

G1yph08ate 3 Herbi @ 50 gpa 8.0 8.7 
G1yphosate 10 oz/2L Herbi @ 0.37 gpa 6.7 6.2 
Glyphosate 3 CO2 

@ 50 gpa 8.3 9.2 
Check \ 2.0 0.7 

!/Average of 3 replications where 0 • no effect. l~· 
complete weed control. 

Treated 8/29/78. Evaluated 9/18/78. 

The use of 2 preemergence herbicides 
under sprinkler-irrigation in almonds. 
An almond orchard, about 5 years old, 
was treated with simazine (Princep) at 
1/4, 1 and 2 lb/acre and norflurazon 
(S~licam) at 2, 4 and 6 lb/acre on 



1/21/77 in a loamy sand soil with 83% 
sand, 14% silt, 37% clay and 0.41% 
organic matter. The plots were 48' 
(2 tree) x 12', replicated three times. 
The plots were then sprinkler irrigated 
to .incorporate the herbicides. 

As reported in the 1977 Almond Research 
Report (77:6), norflurazon gave excell
ent control of yellow nutsedge, even at 
the 2 lb/acre rate. This evaluation 
made 7/27/77 also showed the 2 and 4 
lb/acre rates of simazine to give ade
quate nutsedge control at 7.7. 

Unfortunately the plots were disked 
several times after 7/27/77 which made 
further weed control evaluations im
possible. Therefore, to determine the 
residual activity of these herbicides, 
soil was removed from each plot on 
10/28/77, sealed in plastic bags and 
taken to the Kearney Horticultural 
Field Station, Parlier. The soil was 
seeded with broccoli and ryegrass on 
12/29/77 and evaluated on 2/12/78, 13 
months after treatment. By this time 
simazine was rather ineffective on rye
grass but was still somewhat active 
against broccoli. Norflurazon was 
slightly more effective than simazine 
on broccoli and ryegrass, however, much 
higher rates of norflurazon were used. 

All plots were retreated on 1/26/78 and 
by 5/31/78 the plots had received over 
12" of rain, nearly tripling what they 
received during all of 1977. Yet no 
phytotoxicity was observed on any of 
the trees, not even with the 6 lb/acre 
rate of norflurazon in this trial. 

The most recent evaluation taken on 
10/10/78 showed that all treatments 
gave good lovegrass control, i.e., 
norflurazon at 4 and 6 lb/acre were 
almost 100% effective. 
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Iffeet of 2 preemergence herbicides Under 
sprinkler irrigation in allIIOtIds. (425-10-502-
146-6-77) 

PhytotodCiey!1 wcY 
Broccoli Ryegrass Lovegra .. 

llerbicides lb/A 2/12/78 2/12/78 10/10/78 

Sf.JDuiDe \ 3.0 0.5 · ·9.·0 
SimaziDe 1 L.O 0.0 · 7.3 
SimaziDe 2 0.5 0.0 7.0 
Norflurazon 2 1.0 0.5 7.7 
Horflurazou 4 3.2 3.5 9.3 
Norflurazou 6 2.8 2.5 9.7 
Check 0.2 0.0 6.7 

11 Average of 3 replicatioUB. Based on 0 to 10 scale 
where 0 - no effect and 10 z complete kill of plaut. 
Treated 1/21/77. Soil removed 10/28/77. Seeded 
12/29/77. 

lV Average of 3 replications. Based on 0 to 10 lcale 
where 0 - uo effect and l~ - complete control. 
Treated 1/21/77 and 1/26/78. 

The effect of summer application of 
postemergence herbicides on bindweed 
control in an almond orchard. 
On June 24, 1977 four postemergence 
herbicides wer·e applied alone and in 
combination to bindweed in an almond 
orchard with a CO

2 
backpack. The 

method of irrigat10n was furrow. Eval
uations for weed control were taken on 
10/19/77 and 6/10/78. 

The fall rating showed good bindweed 
control from treatments with glypho
sate (Roundup) or 2,4-D (Emulsamine) 
and the combination. The combination 
of glyphosate plus Krenite was no 
better than glyphosate alone. The 
treatments showed no detrimental effect 
on almond growth. 
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~a.1. 1. the effect of postemergence herbicides .. on the 
. control of bindweed and almond vigor. 
(415-24-S02-l46~1-77) 

Average Ratingsl/ 
Berbic1clea lb/A 111Ddweed AilllOnci 

Control Vigor 

G1yphosate 3 8.0 10.0 
Glypbosate 6 9.3 9.7 
2.4-D (OSA) 3 7.3 9.0 
G1yphoaate + 2.4-D 1%+11J 10.0 10.0 
IHAite 6 3.3 9.3 
Ireite 12 7.3 8.3 
'Glyphosate + Krenite 3+3 6.3 7.7 
Glyphoaate + lCrenite 3+6 8.5 9.0 
Check 1.3 8.3 

11 Average of 3 replications. Based on 0 to 10 scale 
where 0 • no effect and 10 • complete weed control 
or moat vigorous growth. Treated 6/24/77. Evaluated 
10/19/77 

Table 2. The effect of- Bummer applications of 
poatemergence~herbicides on the control 
of perennial bindwe.ed in a young almond 

. ', . OJ;chafd; ~_ (425-24-502,.146.,.1-77) 
io.verage1J 

Herbicide Ib/A Bindweed' Control 

G1yphosate 
. G1yphosate 

2.4-D (PSA) 
G1yphosate+2.4-D 
itrenite 
itrenite 
G1yphosate+Krenite 
Glyphosate+Krenite 
Check 

3 
6 
3 

1-1/2+1-1/2 
6 

12 
3+3 
6+6 

7.0 
9.3 
8.6 
8.3 
4.6 
7.0 
5.3 
9.0 
2.3 

l/Average of 3 replications where 0 • no effect. 
10 - complete weed control. 

Treated 6/24/77; evaluated 6/10/78. 

Long term effect of preemergence herbi
cides plus glyphosate for control of 
silverleaf nightshade. 
A trial was established in a mature 
almond orchard infested with the per
ennial silverleaf nightshade (white 
horsenettle) on 6/29/77. The soil was 
a sandy loam with 60% sand, 23% silt, 
17% clay and 1.3% organic matter. Nor
flurazon (Solicam) at 2 and 4 lb/acre, 
oxyfluorfen (Goal) at 4 lb/acre and 
oxfluorfen at 2 lb/acre plus 2,4-D 
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(Emulsamine) at 2 lb/acre were applied 
postemergence over the entire 72' x 24' 
plots. This was followed by superim
posing glyphosate (Roundup) at 3 lb/ 
acre over 2/3 of each plot. 

On 2/1/78, when the nightshade was dor
mant, norflurazon and oxyfluorfen were 
again sprayed over their respective 
plots. Glyphosate and 2,4-D were not 
reapplied during the summer of 1978. 

An evaluation made on 11/8/78 showed 
norflurazon had given the best silver
leaf nightshade control. The addition 
of glyphosate increased the control of 
silver leaf nightshade but not enough 
to warrant it's use especially where 
2,4-D can be used. In other studies 
2,4-D has been quite effective on 
silverleaf nightshade. Oxyfluorfen 
alone and in combination with 2,4-D 
was no more effective with glyphosate, 
than glyphosate alone. 

Long term effect of preemergence herbicides 
plus g1yphoaate on silver leaf nightshade 
control. (425-15-502-146-1-77) 

Silver leaf Nightshade control11 

llerblcide 

Korflurazon 
NorflurazoD 
Oxyfluorfen 
Oxjfluorfen + 2,4-D 
Check 

3 lb/A No 
lb/A Glyphosate Glyphosate 

2 
4 
4 

2+2 

7.5 
8.7 
5.7 
6.7 
6.7 

7.3 
8.5 
5.5 
6.5 
4.7 

1/ Average of 6 replications. Based on 0 to 10 scale 
where 0 • no effect and 10 • complete control. 
Treated 6/29/77. Retreated preemergence herbicides 
2/1/78. Evaluated 11/8/78. 

The effect of repeated applications of 
4 postemergence herbicides to the 
trunks of young almonds. 
Since foliar applied herbicides are 
used after weeds have germinated, it 
is important to know what effect they 
will have on young trees if the herbi
cides are sprayed on the trunks. For 
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example, under drip irrigation some 
preemergence herbicides break down in 
the wet zone around the tree and a 
contact herbicide must be used around 
the trees. Two ages of Mission almonds 
were used to evaluate the safety of re
peated trunk applications of post
emergence herbicides. In this experi
ment, herbicides were applied 5/5/77 
to 8" of the trunk after first removing 
any suckers and lower foliage present. 
These same trunks were retreated 9/21/ 
77 and 9/11/78. 

The evaluations made 10/25/77 and 1/13/ 
78 indicate that the trees were rela
tively unaffected by glyphosate (Round
up) when compared to the check. 

The young almonds treated with paraquat 
(Paraquat) at 8 and 16 lb/acre were 
displaying increasing symptoms, pri
marily severe trunk splitting. This 
splitting cannot be attributed solely 
to paraquat since an earlier experi
ment to these trees had resulted in 
2,4-D (Emulsamine) at 4 and 8 lb/acre 
sprayed on the trunks (5/18/76) which 
may:',',' have had a a'dd'i ti v,e effect on 
these young almonds. The trees treat
ed with paraquat were replaced during 
the winter 1978 and treated only with 
paraquat at their respective rates on 
9/11/78. By 9/26/78 these newly trans
planted almonds were already displaying 
gumming or sap oozing from the treated 
trunks. 

The 2 year old almonds treated with 
MSMA (Bueno 6) did show some slight 

. bark splitting by 9/26/78. 

The young almonds treated with 2,4-D 
at 16 1b/acre were killed by 10/25/77 
and were replaced during the winter 
1978. The new transplants were treat
ed on 9/11/78 and by the 9/26/78 eval
uation, very little injury was observed. 

The older almond trees (4 year old) 
were unaffected ' by any of the trunk 
sprayings on the evaluations made 
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10/25/77 and 1/13/78. By the 9/26/78 
evaluation there did appear to be some 
very slight gumming with the high rate 
of paraquat and some slight bark split
ting with MSMA at 16 1b/acre. 

Iffect of repeated app1icat1on. to the truaka of 
almond. with 4 poetamergence herbicide •• (425-
73-502-100-1-77) 

Averase Almond P~totoX1c1t~ 
10/25/77 1/13/78 9/26/78 926/78 

Herb ic idee 1b/A 2 Yr .01d 2 tr"Old 2 Yr Old 4 Yr Old 

G1ypho.ate 4 2.3 0.0 0.2 0.0 
G1ypho.ate 's 0.3 0.0 0.0 0.0 
G1yphoeate 16 1.7 ,2.0 0.0 0.0 
Paraquat 4 0.0 + %-771.1 .51 
paraqua2/ 8 2.3' 4.7 1.7 0.0 + 1:-77- .51 
paraqua~ 16, 4.7' 6.3 2.0 1.3 + 1:-77-' .51 
MSMA 4 0.0 
MSHl 8 2.3 ' 0.0 1.0 0.0 
MSMA. 16 2;,7. 0.7 2.0 1.3 
2,4-D (OSA) 16 16.0 10.0 0.7 0.0 
Check 2.3 0.3 0.0 0.0 

, . . 
1/ Average of 3 replication.. Baeed on 0 to 10 .cal. 

where 0 • no effect and 10 - complete kill of tree. 
Treated 5/5/77. 9/n/7.7. and 9/11/78. 

!/ Treated with 2,4-D at 2. 4 and 8 lb/A re.pect1vely 
on 5/18/76. 

Effect of simulating herbicide drift 
onto young almond foliage. 
The ever present problem of drift of 
postemergence type herbicides onto 
desirable foliage when using particu
larly systemic herbicides for perennial 
weed control was studied using four 
year old Mission almonds. By 3/7/78 
the almond trees had leafed out to 1-3 
cm and it appeared that these tender 
shoots should be very susceptible to 
injury by herbicides such as 2,4-D 
(EmulSamine), glyphosate (Roundup) and 

MSMA (Bueno 6). Only 1 branch from 
each treated tree was used to avoid 
possible severe injury to the entire 
tree. This also should have eliminated 
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any confusion as a result of using 2 
branches per tree, each with a different 
treatment, in case that there was sig
nificant movement throughout the tree. 
Only 1·0 cm of the flagged branch was 
treated. Applicat.ion was by means of a 
pump type atomizer spraying the equi
valent of 50 gpa. 

An evaluation made after 3-1/2 weeks 
~howed considerable injury to the 
treated area with the 3,000 ppm rates 
of 2,4-D and glyphosate (Table 1). 
There was very little injury to the 
foliage treated with the lower rates of 
2,4-D. Glyphosate at 300 ppm resulted 
in more injury than 2,4-D at the same 
rate, but was considerably less than 
glyphosate at 3000 ppm. MSMA was the 
safest of the herbicides tested. There 
was some lateral movement of the herbi
cides along the treated branch, but 
this was restricted to the highest rates. 
The branches treated with glyphosate at 
3000 ppm moved the most, displaying 
typical symptoms on an average of 2 buds 
away from the treated area towards the 
trunk .and 5 buds affected towards the 
terminal end of the branch. 

Table 2 shows the evaluation 
9/28/78, 6-1/2 months after 
The high rates of 2,4-D and 
were the most detrimental; 
killing 100% of the treated 

taken on 
treating. 
glyphosate 
glyphosate 
buds. MSMA 

showed some phytotoxicity to the treat
ed zone but not nearly as severe as the 
other herbicides. 

Herbicide movement within the treated 
branch was limited to the high rates 
of glyphosate and 2,4-D. Movement 
within the branches treated with 2,4-D 
at 30 ppm is misleading since only 1 
replication in 4 showed any movement 
at all. 
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table 1. 'rbe effect oD' ·yOUDg &llDOnd shoots sprayed 
with dilute · amounts·'of 3 herbicides and on 
iubsequent ahoot growth. (425-73-502-146-

1-78) Phytotoxicity.Y 
Herbicide 3,000 300 30 3 0.3 

2.4-D 

C1ypho.ate 

Check 

7.8 

9.3 

3.0 

0.0 

1.8 1.3 

3.3 

1.3 

0.3 0.0 

!/Average of 4 replications where ° - DO effect. 10 -
COlllPlete Idll. 

Evaluated 3/31/78. 

Tabl. 2. The effect of leaf spraying on foliage and nodes 
of the limbs of young Mis.ion almond trees. 
(425-73-502-146-1-78) 

Average!! 
Hovement Hovement 

Phyto to 
S2razed Area 

Toward Trunk Toward Tip 
Herbicide PPM (em) (em) 

2,4-D 0.3 0.0 0.0 0.0 
2.4-D 3.0 1.2 0.0 0.0 
2.4-D 30.0 S.O 2.5 1.5 
2,4-D 300.0 1.2 0.0 0.0 
2.4-D 3000.0 7.5 4.0 4.8 
G1yphosate 300.0 3.5 0.0 0.0 
Glyphosate 3000.0 · 10.0 2.5 5.2 
MSMA 300.0 0.2 0.0 0.0 
MSMA 3000.0 2.2 0.0 0.0 
Qleclt 0.0 0.0 0.0 

.YAverage of 4 replications. Phyto where 0 - no effect. 
. 10 - complete kill of node. 

Treated 3/7/78. Rated 9/28/78. Used Windex sprayer 
covering the area 2" each aide of a plastic flag with 
50 GPA. . 

The effect of drift in relation to 
herbicide, size and spray volume. 

The hazard of crop injury as a result 
of herbicide drift is a problem depen
dent on such factors as the herbicide 
used, droplet size and wind. Post
emergence herbicides used in and around 
almond orchards pose the threat of in
jury if the conditions are right and 
aren't recognized by the applicator. 
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To determine the extent of herbicide 
injury due to drift, a wind tunnel was 
constructed using 20" diameter cement 
pipes laid horizontal along the ground 
with a fan at one end and openings at 
10',30',50' and 80' for placing in
dicator plants. The wind speed within 
the tunnel averaged 6-l/2 · MPH. After 
the plants were placed at each station, 
the herbicide was sprayed for a given 
amount of tim~, usually 10 sec., into 
the tunnel in front of the fan. The 
fan then remained on for 1 minute to 
allow movement of the herbicide down 
the tunnel, after which the plants 
were removed. This was replicated 3 
times for each herbicide used. 

An evaluation made 2 weeks after treat
ment showed glyphosate (Roundup) to 
drift the farthest and showing more in
jury when compared to 2,4-D (Emulsa- ® 
mine) and paraquat using 8004-Tee Jet 
nozzles at 50 gpa. Both glyphosate and 
paraquat injury was detected at 80' but 
the paraquat injury was not as severe. 
The farthest 2,4-D drifted was 50'. 

Orifice size has a substantial bearing 
on drift, as was indicated with 2,4-D. 
Drift was obviously increased when 8001 
nozzles were used, which deliver 1/4 
the volume of 8004's, but the droplet 
size was also reduced. Therefore, to 
obtain the same rate of 2 lb/acre at 
50 gpa, spraying time had to be in
creased 4 times to 40 seconds. When 
gallonage was reduced to 12-1/2 gpa, 
the concentration of 2,4-D was increased 
by a factor of 4 to obtain the same 
2 lb/A rate. This higher concentration 
resulted in a significant increase in 
injury. 

In summary, the safest method of apply
ing 2,4-D was with the larger orifice 
resulting in a larger spray droplet 
that did not drift as far. 
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!be effect of 3 herbicidea. t1ae aod aoaa1e aiae on drift 
- aaa- II), ),OUDI _to·p1anta. (425-73-502-3-78) 1/ 

Ave. Phyto_ 
Diatance 

Orifice T1ae "Froll Nozzle 
Herbicide UJ/A She CPA !!po .. d 10 30 50 80 ft. 

G1)'phoute 2 8004 I . .50 10 aec 10.0 7.3 3.0 1.7 
2,4-0 OSA 2 S004 E 50 10 .ec 8.3 6.7 4.0 0.0 
2,4-D OSA 2 8001 B 50 40 aec 8.0 7.3 4.3 1.0 
2,4-D OSA 2 SOOl I 12-1/2 ·10 aee 8.3 8.0 7.0 4.7 
Paraquat 2 8004 B - .50 10 .. c 10.0 9.3 2.7 0.3 
Check . 0.0 0.0 0.0 0.0 

JlAvera,e of 1 replicatious' vhere 0 - DO effect. 3 - e .. l1y seeD 
8)'11PtOlU, 7 - iDjury .ufficient to _Ite reco".ry doubtful, 10 -
COWIplete kill. 

Treated 8/28/78. Evaluated 9/10/78. 

The effect of herbicide drift from 
newly treated soil. 

To some extent, all herbicides can vol
alatize 'off newly treated soil and may 
cause symptoms if the drift onto 
adjacent crop foliage. The extent to 
which herbicides might drift in this 
fashion was the purpose of an experi
ment conducted on 9/23/78. Three flats 
of a Delhi loamy sand (72% sand, 22% 
silt, 6% clay 'and 0.13% organic matter) 
were treated with oxyfluorfen (Goal), 
glyphosate (Roundup) and 2,4-D (Emul
samine), then placed separately. in a 
wind tunnel made with 20" diameter 
cement pipes. Indicator plants were 
placed in the tunnel at 10', 20' and 
30' from the flats of soil with a fan 
blowing at 10 MPH over the treated 
soil down the tunnel. A second run 
was conducted with oxyfluorfen 5-10 
minutes after the soil was treated to 
see if there was any reduction in 
volatility after a few minutes had 
lapsed. 

The evaluation made 10/5/78 showed 
there was considerably more volatility 
and drift injury to the test plants 
with oxyfluorfen than with glyphosate 
or 2,4-D. By allowing oxyfluorfen to 
remain on the soil surface 5-10 min~tes 
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prior to placing it in the wind tunnel, 
the volatility was reduced, thus re
sulting in less drift injury to the 
tomatoes and melons. 

This experiment points out that drift 
can result even after the actual spray
ing is completed. More volatile herbi
cides, such as oxyfluorfen, as was 
shown in this test, can still cause 
symptoms for a short time after appli
cation ; More tests will be conducted 
on'~a number of herbicides to determine 
how much injury might be expected as a 
result of 'drift by the volatilized 
herbicides. 

Comparison of herbicide drifts from 10 MPH wind 
on newly treated soil. (425-73-502-4-78) 

Phytotoxicity],./ 
Tomatoes Melons 

Herbicide lb/A 10' 20' 30' 10' 20' 30' 

Oxyfluorfen 4 5.7 5.7 5.7 4.3 4.7 3.3 
Oxyfl uorfen~/ 4 3.0 2.3 1.7 3.0 2.0 1.7 
Glyphosate 4 2.0 2.5 3.0 0.3 1.3 3.9 
2,4-D 4 0.0 0.7 0.0 1.3 2.0 1.5 

Check 0.3' 0.3 

l/Average of 3 replications where 0 - no effect, 10 -
2/complete kill. Treated 9/23/78. Evaluated 10/5/78. 
- Delayed oxyfluorfen treatment. Soil placed in wind 

tunnel 5-10 minutes after treatments. 

A PROGRESS REPORT 

The conclusions drawn from this work 
~hou1d not be used as recommendations. 
General recommendations for weed con
trol in crops must be based on a very 
large number of field experiments con
ducted in all of the soil types under 
all of the irrigation practices, and 
in all of the seasons where the crop 
is normally grown, and under all the 
planting dates when grown in Califor
~ia, and for all the varieties used, 
as well as quality of the end product 
of the many products produced from 
almonds. 
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By including this written report with 
the previous work published and the 
future work yet to be done, we expect 
eventually to develp recommendations 
for weed control in almonds. In the 
interest of having this report avail
able for use for next year's work, 
this report has had limited review. 
Any mistakes or questions should be 
directed to the senior Author. 

PESTICIDE USE WARNING 
READ THE LABEL 

Pesticides are poisonous and must be 
used with caution. Read the label 
carefully before opening a container. 
Precautions and directions must be 
followed exactly. Special protective 
equipment as indicated must be used. 

Storage: Keep all pesticides in orig
inal containers only. Store separately 
in a locked shed or area. Keep all 
pesticides out of the reach of children, 
unauthorized personnel, pets and live
stock. Do not store with foods, feeds 
or !ertilizers. Post warning signs on 
pesticide storage areas. 

Use: The suggestions given in this 
publication are based upon best current 
information. Follow directions: mea
sure accurately to avoid residues ex
ceedi~g tolerances, use exact amounts 

Plant Injury: Certain chemicals may 
cause injury or give less tban optimum 
pest control if: 

Used: at the wrong stage 
of paInt development; in 
certain soil types; when 
temperatures are too high 
or too low; the wrong for
mulation is used; and ex
cessive rates or incompat
ible materials are used. 
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c Personal Safety: Follow label direc
tions exactly. Avoid splashing, spill
ing, leaks, spray drift or clothing 
contamination. Do NOT eat, smoke, 
drink, or chew while using pesticides. 
Provide for emergency medical care in 
advance. 
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