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Remembrance

A Much of what we know
about grape mineral
nutrition in CA is based

2y [ ® t SGSNJ
foundational studies w/
Thompson Seedless raisin
grapes
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How Much N do Vines Use?

A Grapevines require less N than many other
horticultural crops, but iisthe most widely
needed mineral nutrient in San Joaquin Valley
vineyards

A Thompson Seedlesaisingrapes accumulate

. approximately 73bsof N/acre in leaves, stems,
andfruit

Approximately35 Ibs of N/acre was found to be
In harvestedruit; internationalliterature
suggests fresh grapes contain 1.8 to lbsN/ton
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Match N Supply & Demand

A N applied in winter & early spring subject to
excessive leaching

A N demand frombudbreakto flowering is high,
but earlyspring growthmet byremobilization of
storedreserves, minimiziny need atbudbreak

A Clusterdemandfor N high afteberry set, but
| fertilization during ripening may delay berry
maturation

Postharvest N application can be effective but
should be completed by October, so only practi
for early or midseason varieties
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Monitoring Vine N Status

A Vines should fill the trellis fully,
without excessive shading

A Vines withsupraoptimalN grow
excessively, with long internodes,
large, dark green leaves

A | Severely deficient vines are chlorotic,
with smaller leaves and reduced
shoot growth

' Tissue analysis can help verify vine N
status and evaluate N fertilization
LINEINFY STFAOI O&
the only information used in decision
making
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Objectives
A Develop seasonal vine N budgets of moderr
table grape varieties

A Evaluatethe effects that different N fertilizer
amounts and split applications have on vine
uptake and fruit yield and quality

A EstimateN fertilizer recovery efficiency (RQE

Comparadifferent methods for assessing N
status
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N Concentration in Leaves, Stems, Clustel
at Different Growth Stages

Organ

Cultivar Growth Stage Leaves Stems Clusters
——————————————— Total N (% dry weight}--------------

Sheegenél Bloom 4.53 1.80 3.08
Veraison 3.10 0.70 1.10
Harvest 2.46 0.80 0.53
Flame Seedless Bloom 4.40 1.81 2.87
Veraison 3.23 1.15 1.27
Harvest 2.78 0.85 0.97
Princess Bloom 4.33 1.92 2.98
Veraison 2.39 0.65 1.24
Harvest 2.06 0.65 0.80
Autumn King Bloom 2.84 1.00 2.39
Veraison 2.28 0.62 0.70

Harvest 177 074 074



Treatments

A Amount of N applied:
U 0, no N applied as fertilizer
ta- €2 UKS FY2zdzyu 2% |
vineyard the previous year in fruit
UGH®p- ¢ UAYSEA UKS I Y:
previous year In the fruit
A Split applications:
Ub FLIIJX ASR Ay (¢2 aat dz
amount one month after budbreak and the
other Y2 after berry set

Ub LI ASR AYy (Sy aall2:
the total amount atoudbreakand every two
weeks thereafter



Nitrogen budget example,
Scarlet Royal

2016 < Applied
Date Trtmnt Total N Control N REy
Bloom (g/vine) (g/vine) (g/vine) (%)
10 May 0-s 42.7 0
0-ma 40.3 0
X-S 39.0 0 24.9 0
X-ma 36.8 0 9.96 0
2.5%s 46.7 5.2 62.3 8.3
2.5xma 38.7 0 24.9 0
Veraison
12 July 0-s 103.5 0
O-ma 100.0 0
X-S 137.2 35.4 49.8 71.0
X-ma 123.4 21.6 29.9 72.2
2.5%s 107.2 54 124.5 4.3
2.5%ma 112.8 11.0 74.7 14.7
Harvest
15 Aug. O-s 102.5 0
O-ma 114.2 0
X-S 138.7 30.3 49.8 60.8
X-ma 151.6 43.2 44.8 96.4
2.5%s 152.1 43.7 124.5 35.1
2.5%ma 143.3 34.9 112.0 31.2
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NitrogenBudget Example
Low Nstatus Flame Seedless

2016 p O Applied
Date Treatment Total N Control N REy
Bloom (g/vine) (g/vine) (g/vine) (%)
28 Apr. O-s 23.2 0
0-ma 21.9 0
X-S 26.7 4.20 9.65 43.5
X-ma 22.3 0 3.86 0
2.5%s 28.4 5.87 24.2 24.3
2.5xma 23.9 1.35 9.66 14.0
Veraison
13 Jun. 0-s 32.7 0
0-ma 28.8 0
X-S 40.1 9.4 19.3 38.8
X-ma 35.7 5.0 9.7 51.5
2.5%s 49.4 18.7 48.3 38.7
2.5xma 56.2 25.5 24.2 105
Harvest
19 Jul. O-s 33.9 0
0-ma 34.7 0
X-S 42.0 7.7 19.3 39.9
X-ma 50.4 16.1 15.4 105
2.5%s 55.4 21.1 48.3 43.7
2.5%xma 69.4 20.5 38.6 53.1
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The effect of cultivar and year on total fresh fruit mass at harvest, pounds
of N in the fruit at harvest per acre and Ibs. N per ton of fruit. Also
iIncluded is the total N per vine in the leaves, stems and clusters at

harvest and petiole NO,-N at bloom and veraison.

Traver/Laton -----------mm-nmn-- Fruit metrics -------------------- Total Vine  NO4-N
Cultivar kg/vine  t/lacre Ibs. N/acre Ibs. N/ton Ibs. N/acre bloom/veraison
Flame S.

2014 31.0 24.7 69.9 2.82 181 285411635

2015 32.8 26.1 76.9 2.94 134 1645 /2368

2016 34.8 27.8 89.5 3.22 182 1106 /1344
Princess

2015 24.4 21.9 57.7 2.63 160 1498/ 3020

2016 39.9 31.8 81.0 2.55 175 25321406

A. King

2015 43.1 34.4 128 3.71 211 139771022
Sheegene

2016 30.1 24.0 61.6 2.57 165 2020/ 1747

2.92

15



Effect of cultivar and year on total fruit fresh mass at harvest, pounds of N in the
fruit at harvest per acre and Ibs. N per ton of fruit across N fertilizer treatments.
Also included is the total N per vine in the leaves, stems and clusters at harvest.
0 Oladcha@  ordfer o different experiments.

Goshen  cmemeememmees Fruit metrics -------------------- Total Vine
Cultivar kg/vine t/acre Ibs. N/acre  Ibs. N/ton lbs. N/acre
SR 601 doé

2014 30.4 24.2 50.0 2.06 160

2015 51.5 41.1 79.4 1.93 184

2016 30.6 24.4 57.9 2.37 213
SR ONewbd

2015 43.8 34.9 67.9 1.95 189

2016 32.8 26.2 46.7 1.74 156
CS 601 dbéo

2014 48.2 24.1 42.3 1.76 91

2015 54.4 27.1 49.4 1.82 135

2016 51.2 25.6 57.2 2.23 132
CS ONewbd

2015 60.8 30.3 57.7 1.90 135




The effect of N treatments on total fruit fresh mass at harvest, pounds of N in the
fruit at harvest per acre and Ibs. N per ton of fruit of Flame Seedless and Autumn
King (both Selma). Also included is the total N per vine in the leaves, stems and
clusters at harvest and petiole NO5-N at bloom and veraison.

Selma - Fruit metrics -------------------- Total Vine  NO;-N

Cultivar kg/vine  t/lacre Ibs. N/acre Ibs. N/ton Ibs. N/acre bloom/veraison

Flame S. (% dry wt.) Z
0-s 13.6 9.1 9.4 1.03 (0.25) 45.1 <5/<5
0-ma 17.0 11.3 12.6 1.12 (0.26) 46.1 78/<5
X-S 15.3 10.2 12.2 1.20 (0.30) 55.9 23/<5
X-ma 14.3 9.5 12.1 1.27 (0.30) 67.1 177<5

2.5%-S 19.4 12.9 18.4 1.42 (0.34) 73.7 203/<5
2.5X-ma 18.0 12.0 19.7 1.64 (0.40) 92.3 90 /<5
A. King

0-s 31.8 21.2 53.2 250 0.755 141.1  1551/2026
X-S 259 172 422 245076 137.5 217912407
25x-s 246 164 449 273091 1283  2959/3046
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N Delayed Maturity in a Mod. to High N
status Crimson Vineyard

Weight Length  Diameter Firmness TA color?
Factor (9) (cm) (cm) (g/mm) Brix pH (%) L C h
N Fertilizer amount
0 6.43 2.77 1.90 293 20.8 3.82 0.39 27.82b 10.33 20.1b
1.0 x 6.48 2.79 1.92 306 20.7 3.86 0.39 29.12 a 10.53 245a
2.5x 6.24 2.76 1.92 301 20.4 3.87 0.39 29.54 a 10.52 24.6 a
Application timing
2 slugs 6.35 2.78 1.92 300 20.6 3.83 0.40 28.82 10.43 23.6
10 applications 6.41 2.77 1.91 300 20.7 3.87 0.38 28.87 10.48 22.5
Significance
Amount 0.63 0.76 0.75 0.67 0.45 0.08 0.59 0.01 0.82 0.05
Timing 0.77 0.60 0.41 0.91 0.91 0.08 <0.01 0.82 0.86 0.36

Amount x Timing 0.24 0.15 0.29 0.93 0.24 0.99 0.79 0.37 0.17 0.56




Effects on Maturity Can Delay Harvest;
Example fronCrimsonVineyard

Third harvest

First harvest Second harvest Total harvested fruit

Yield  Culls  Yield Culls  Yield Culls Yield Culls
Factor (kg/vine) (%) (kglvine) (%) (kgl/vine) (%) (kg/vine) (%)
N Fertilizer amount
0 20.30a 4.16 6.27 7.0 10.68 11 37.25 8
1.0x 15.78 ab 4.37 8.96 6.8 10.76 12 35.50 8
2.5x 12.46b 4.89 7.55 5.7 12.85 12 32.86 9
Application timing
2 slugs 16.35 5 8.07 56b 12.21 11 36.64
10 applications 16.01 4 7.11 74a 10.64 12 33.77
Significance
Amount 0.04 0.16 0.35 0.19 0.65 0.95 0.75
Timing 0.87 0.61 0.39 0.04 0.39 0.51 0.36
Amount x Timing 0.37 0.71 0.79 0.62 0.24 0.72 0.17




N Fertilization Increased Fruit Biomas:!
(kg/vine) In Low Rétatus Vineyard

————————————————— Fertilizer Amount------------------ Ave. Effect
Fertilizer Timing 0 1.0 x 2.5 X Timing
2 Slug Applications 10.3 11.8 12.6 13.4
10 Applications 13.3 17.3 16.2 13.8

Ave. Effect Amt. 11.1 b 12.9 ab 16.8 a




N Fertilization Improved Fruit
Quality in Low N Status Vineyard

Berry Weight
(g/berry) e N Fertilizer Amount--------------- Ave. Effect
Fertilizer Timing 0 1.0 x 2.5X Timing
2 Slug Applications 3.3 3.9 4.5 3.9
10 Applications 3.4 3.9 4.5 3.9
Ave. Effect Amt. 34c 39Db 45a
Berry Diameter
‘f (cm) e Fertilizer Amount Ave. Effect
Fertilizer Timing 0 1.0 x 2.5 X Timing
2 Slug Applications 1.75 1.84 1.93 1.84
10 Applications 1.76 1.82 1.93 1.84
Ave. Effect Amt. 1.76 c 1.83b 193 a
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