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Why Delay Bud Break in Grapes

• Spring freeze/frost events can cause severe bud damage and economic 
loss in the vineyard

• Primary buds produce 300-400% more fruit with clusters 135 to 190% 
larger than those produced by secondary buds (Wiggans, 1926)

• Bud damage from freeze/frost events can still be realized one or two years 
after the incident



What is Amigo Oil?

• Soybean based oil (93% 
oil and 7% emulsifier)

• Amigo Oil was first used 
on peach trees in the 
late 1960’s and delayed 
bud break up to 5 days.

• Phytotoxicity was noticed 
at concentrations greater 
than 20%
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Purpose
• The main purpose of this study was to determine if 

multiple applications of Amigo Oil or NAA have a 
compounding effect on bud delay.

• How much further can buds be delayed with multiple 
applications of AO and NAA

• Experiment was conducted at James Arthur Vineyards, 15 miles north of 
Lincoln, NE



Objectives

1. Determine if 2 or 3 applications of Amigo Oil or NAA delay 
bud break more than single applications.

2. Observe phytotoxic effects on dormant buds.

3. Observe effects on harvest and fruiting characteristics (total 
yield, cluster weight, pH, TA, °Brix).

4. Determine the most efficient and effective method for 
applying oil and NAA.

5. Study the effects of the compounds on single-bud cuttings 
forced in a controlled laboratory environment.



2 Year Experiment (2012 & 2013)

Year 2

Year 1



Year 1 – Pilot Study (non-statistical results)

• Objectives

• Find a reliable variance of bud break to design following years experiment

• Fine tune Oil and NAA application techniques and data collection methods
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Key Findings in Year 1

• 1 late application (March) of NAA had the 
highest delay ≈ 6 days.

• Small ½ gallon hand sprayer was not 
adequate for application

• Oil tends to separate from water*

• The abnormally warm and early spring caused 
the onset of early bud break (April 7)

• 95% Power Analysis was conducted to design 
the following years experiment



Rate at Which Amigo Oil Separates from Water



Year 2 (Full Statistical Experiment)

• Major scaling up

• 7 treatments

• 1 application of Amigo Oil and NAA

• 2 applications of Amigo Oil and NAA

• 3 applications of Amigo Oil and NAA

• Control (sprayed with water)

• 12 reps/treatment

• >500 vines

• Application Dates = Jan. 4, Feb. 7 & Mar. 7

• Developed custom sprayer mounted on ATV to increase spray penetration and 
coverage consistency + tank agitator



Experimental Design

1 1 NAA

2 2 NAA

3 3 NAA

4 1 OIL

5 2 OIL

6 3 OIL

7 CONTROL

• 4x7 Youden Square (x3)

• Blocking in both directions



Year 2

Year 1



Methods of Application

• 1 experimental unit (E.U.) = block of 4 vines and data 
was collected from center two vines

• 4 canes were preselected from the 2 vine E.U. on 
either side of the row for data collection

• Vineyard was sprayed on 3 predetermined dates with 
new sprayer prior to pruning



Methods of Application

• Sprayed NAA first

• Dissolved the NAA in Sodium Hydroxide (NaOH) in the lab 
and then mixed with water on site

• Mixed up a 10% (v/v) solution of Amigo Oil

• Vines were on GDC trellis so both sides of the row were 
sprayed 

• Attempted to spray the 4 vine block in 20 seconds (10 
seconds each side)

• 0.7 L per vine (until runoff)









January Application Problems

• Temperature was <25°F

• Amigo Ice formed in the sprayer, lines, and nozzles

• Solution also froze on vines

• Unsure whether this treatment would impact bud 
break

• Took single bud cuttings from all January treatments 
& controls

• Forced cuttings in lab and observed date of bud break



Year 2 Results

Treatment
Youden 

square 1

Youden 

square 2

Youden 

square 3

Squares 

combined

Control 135 a 136 ace 134 a 135 a

NAA 1 136 a 135 ae 135 a 135 ac

NAA 2 135 a 137 ade 135 a 136 ac

NAA 3 136 a 134 a 138 acd 136 ad

Oil 1 136 a 142 e 138 aef 139 bcd

Oil 2 139 a 143 cbdf 140 bdeg 141 b

Oil 3 139 a 145 b 142 cfg 142 b

*1, 2, and 3 corresponds to the number of treatments of NAA or Amigo Oil applied in January, January and February, 

or January, February and March, respectively.

*Means with the same letters in same columns are not significantly different at p ≤ 0.05

Julian days until 80% bud break of ‘Edelweiss’ grapevines treated with 1000 ppm NAA or 10% (v/v) 

Amigo Oil in each of the three Youden Squares and the mean of the three squares. 
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Measurement dates

Control Mean 1 Oil Mean 2 Oil Mean 3 Oil Mean 1 NAA Mean 2 NAA Mean 3 NAA Mean

All oil treatments significantly 

slowed the rate of bud break

Interesting that none of the treatments ever 

reached full 100% bud break (<80%).  

Plot showing the rate of 

bud break of one, two or 

three applications of 

1000 ppm NAA or 10% 

(v/v) Amigo Oil at each 

measurement date.  The 

buds of the three oil 

treatments developed 

significantly slower than 

that of the control and 

NAA treated buds.



Harvest Results
Treatments

Control 1 Oil 2 Oil 3 Oil 1 NAA 2 NAA 3 NAA

Total cluster number 19.56 a 20.36 a 18.60 a 16.15 a 22.10 a 23.69 a 18.78 a

Mean cluster number per 

shoot
2.20 a 2.54 a 2.31 a 2.04 a 2.78 a 2.97 a 2.33 a

Total cluster weight (kg) 3.28 ab 3.18 ab 3.19 ab 2.11 b 3.69 ab 4.00 a 3.52 ab

Mean cluster weight (kg) 0.15 ab 0.19 ab 0.16 a 0.13 b 0.17 ab 0.16 ab 0.19 ab

Treatments

Control 1 Oil 2 Oil 3 Oil 1 NAA 2 NAA 3 NAA

pH 3.28 a 3.14 ab 3.19 ab 3.12 b 3.18 ab 3.19 ab 3.19 ab

TSS (°Brix) 12.87 a 13.33 a 13.51 a 13.42 a 12.97 a 13.51 a 13.14 a

TA (g/L) 12.02 ab 12.76 ab 13.21 ab 13.76 a 12.36 ab 11.58 ab 12.30 b



3 applications of oil

Control

May 23, 2013







Treatments Estimate Standard Error Adjusted P-value

NAA 1 vs Control -1.72 2.6844 0.0833

Oil 1 vs Control -9.4513 2.6672 0.0225

NAA 1 vs Oil 1 -7.7313 2.6259 0.0501

January Application Results

Treatment Youden Square 1 Youden Square 2 Youden Square 3 Squares Combined

Control 113.13 111.88 112.19 112.40 

NAA 1 116.50 116.00 109.69 114.06 

Oil 1 113.88 127.96 124.13 121.99 

*1 corresponds to the number of treatments of NAA or Amigo Oil.

*Values are significantly different at p< 0.05   



Other Important Work Using Amigo 
Oil and Other Methods to Delay 
Bud Break



Dami and Beam (2004)

• ‘Chancellor’, ‘Chambourcin’, ‘Chardonel’

• Applied 10% (v/v) Prime Oil and Amigo Oil on 3 different dates

• Prime Oil was phytotoxic to dormant buds in all 3 cultivars and 
reduced yield

• Both treatments led to significant bud delay, ranging from 1-20 
days

• Amigo Oil did not affect yield or berry composition



Qrunfleh and Read (2010)

• 10% (v/v) Amigo Oil delayed bud break on ‘Edelweiss’ 
grapevines up to 12 days.

• There was no decrease in yield or negative effects on fruit 
characteristics

• Delaying bud break in the lab using single bud cuttings was 
also attempted, however, oil applications appeared to hinder 
bud break

• 10% of single bud cuttings showed phytotoxicity using 10% oil



McFarland (2012)

• Marechal Foch, Brianna and Edelweiss vines were treated with 
one and three applications of Amigo Oil

• No significant bud delay was observed with a single application 
of Amigo Oil.

• Significant delays ranging from 6-8 days and 10-12 days was 
observed with two or three applications, respectively.

• Past Mcfarland research (2008-2011) has shown delayed bud 
break from 5 days to 3 weeks.  Suggesting results are greatly 
dependent upon yearly temperature and weather conditions.



Recommendations

• Results indicate that making two applications of 10% (v/v) Amigo Oil, with 
the first in January and second in February delay bud break the most.  

• Further research is needed on the exact timing of applications

• Three applications of oil also showed a significant reduction in cluster 
weights and bud delay was not significantly different from two applications.

• Do not use Amigo Oil at concentrations greater than 10% (v/v)

• Nothing from this experiment indicates that NAA is useful for delaying bud 
break.
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