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APPENDIX 1

Target Soil and Petiole Values and Fertilizer
Guidelines for Grapevines

Appendix 1 provides recommended response measures that
are based on a range of soil and plant tissue analysis test
results. The recommendations are presented for each essen-
tial element. The reader finds the target values that most

closely match his or. her own sample test resuits. The ‘AND”
column may provide qualifying facrors. The “THEN” col-
umn provides the recommended response. Footnotes provide
additional information to tailor the grower’s action.

Target Values

IF < 080% 0.60 9% Inadequate vine size and/or other visual Apply heavy N application as indicated
irdicators of low N status (pronounced for rates, below.
symptoms of N deficiency).
IF< 1.009% 060 % Inadequate vine size and/or other visual Apply moderate N application as
indicators of low N status, indicated for rates, below.
IF< 1.20% 080% Adequate vine size and/or other visual Apply maintenance N,
indicators of N adequacy
C080-120% ‘

'_madequate vine snze

nvestlgate other source of poor vine B
growth -

080120% "

Adequate vsne 5|2e and/or other wsuai )
‘fndicamrs of N adequacy

Applymalmenance'N.

080-1,20%

Excessave vme 5|ze

Curtail ‘routine” or mamtenance
N applications; allow some wered -

‘competition for N,

IF > 2.2%

1.2%

Inadequate vine size.

investigate other potential sources of

poor vine growth. Otherwise no action,

iea 3 eks rlorto

il rea lon { lb N

25 Spht appl;c'ataonsrolr mu%up e applicatlons_wa sr{xgavon system (fertsgatmn) may lmprove effl C|ency and 2 Iow
' levated issie i

b oom Apply 20 pomds of actual N per acre |mmed:ately after fru;t harvest IF conf‘ dent that ram or mrigauon W|II mf‘ ?trate

_éétlp'n:récbmr;'ien'ciqtigjﬂs; "DAB = Days after B?o_om _

?bs CaCO3 ;] t takes 1 A Ibs of kme to neutra!:ze the ac:d:c reaction of 1 lbof .
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Target Values

IF< 20 ppm 017 % ©0.14% pH adequate and/or leaf reddening Apply P,Q, fertilizer as indicated in notes.
observed on red-fruited varieties.
IF< 20 ppm 0.17 % 014 % Acid soil and/or leaf reddening observed | Adjust soil pH for fong-term correction
on red-fruited varieties. and supplement with PO, fertilizer
as indicated in notes for short term
correction.
|F= 20-50 pprm 0.17-030% | 0.14-030 %. No visual disorders, ~+ & S N actaon necessary; repeat samphng in.
IF > > 50 ppm > (0.30% > 0.30% Monitor for micronutrient metal
deficiencies (such as zinc), particularly at
soit ph > 6.8,

Notes: i
F Mu£z|ply parts per mzl qon (PPM) by 2 to obtam equavalent pounds/acre

Target soil values are typacal for Mehlich-3 and Bray extraction methods There are 4 daﬁ‘erent P extractlons methods (Mezhhch 18 3 Bray, and:,
Morgan). Mehlich-3 and Bray are similar in'value; Mehlich is somewhat | ower for low pH soﬁs Morgan is much lower “than all thiee, \flrgmaa 3
- Tech current]y Lsas Mehhch 1 but may change to 3, Cornelt and Northeast universities use Morgan, Penn State and other rric- Atlantic .
universatses use Mehflch -3, 0F mterpfet;ng your own smé tasts, it |s important to know the P extract;on method used by your anaiytaca! Iab

Vaneyard P disorde{s are often assomated with low soii pH n estabhshed v:neyards ra|se soli pH wnth Iamestone applicatsons Supplement wnth
P fertilizer unt:i deswed soif pH and phosphorus avaliablfity is adueved : R . Tl ;

Sources : . S
Monoammonium phosphate (MAP) (48% P,0,), also containg 1 %% N, aCldlC sosl reacncn (? !b N 3. 5 lbs CaCO )

Daammonaum phosphate (DAP) (46% P05 aiso contams ?8% N ac;d:c sm! react;on ( Ib N 41 Ibs CaCOB)

"?'npie superphosphate (apprommately 46% P O ) usé only lfaddltxonal Ni Is undesurable

1(}—10 10, %0 2G—1O orother blends, but only if N and K are also reqmred Matenaﬁs may be custom bEended to meet panlcuiar needs s

Rates ‘
: Pre p?ant

Soxi test results Low orVery Low (< 10 ppm) apply 100 lbs PO /acre
Sm! test resu!ts Mod (<15 ppm} apply S0lbsP O facre.

if decision | is based soiely on petiolé test, start wgth an under- tre!hs, banded apphcatloﬂ of 50 Ibs P Osfacre as sooh as convenfent aﬁd resample
patioles at or following bloom-time. Use higher P rate if petaole test used to conf irm & low sonE analysxs, and/or if} eaf reddemng observed
w;th red-fuited varieties. : . . )
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Target Values
IF< 75 pom 100% | (.80 % High soil Mg and K deficiency syrmptoms § Apply K feriilizer -~ Heavy rate.
chvious.
IF < 150 % 1.20% Excessively dry or excessively wet. Apply Kifertilizer - maintenance rate or
irrigate to increase soil K mobility.

= | 75-100ppm | 1 50-250% | 120-200% | Lafge crop. Apply maintenance rate of K fertilizer.
IFi 757]_00 pprm-| 15250 % ] 1.20-200% | Normal crop. s No actlon necessary; repeat sampixng in
e RRT IR Lo fwo years. S :
IF> 100 ppm 2.50% 200% Monitor for chronic Mg deficiency.

'.: Notes T

f Muriate of Potash (KCI) typzcaily app%ted in the fali to al Eow K mcvement into the root zone and chiorfde Ieachmg out of the foot zone.

';-'Moderate Appiy up 10 400 pounds/acre §< Q.

B 'Ltght/mamtenance Apply up to 150 pounds/acre K O

:.- _Cautlon must be used on sofl with a salinity problem (not common inthe Northeasz) or on shaﬁow or poorly cﬁramed solls where the
'chionde cannot Ieac%} from the root zong. ‘ : §

s : Potasssum ss typaca%ly banded however broadcastmg m vmeyards thh spreadmg ro0t systems and no—tlil rew-middle management iS an

WINE GRAPE PRODUCTION GUIDE FOR EASTERN NORTH AMERICA

"

A Ay, s AR A A% e T S £E

.

o, A A A ok

‘aa‘nmmmammmmm‘m.mmmanmmmmagml



Target Values

Acid soil

increase soil pi with limestone; Use
calcitic limestone if Mg is high; use
dolornitic limestone if Mg is also low.

IF<

100%

1.00%

Alkakine soll

Rare—investigate soil conditions, Calcium
can be increased without increasing pH
with gypsum

5002000
~ppm

100-25%

1325% |- o

No action nécessary: repeat samplmg i
two years, : R

300%

300%

Very rare in mid-Atlantic, Could reflect
poor sampling cr elevated pH. Re-
evaluate soll pH and reduce with sulfur if
> 7.5; monitor plant tissue levels of other

' No tes:

E*Target soni caicmm values are not l;sted because they wi
o adequate in ?ow CEC soals as Iong as 501I pH i is.> 6 0.

5 Low caloum avallab:l;ty typical y assoaated thh Iow so:! pH Ad_lUSt \

ol Sources

: H'Limeswﬂe (varfable % Ca)

'Gypsum (ca!oum sulfate 22% Ca) not used to adjust soai pH

"Rates

E

- Acid sozl Ad;ust soal pH to 65 (see ilme recommendatxon table in text) Be use of mterac ons_wrth potassxum, no more than 2 tons

lﬁmestone/acre/year is recommended in estabhshed vmeyards

| change based on 500 CEC F ‘exaf_‘ripi'e",- soil Ca levels of < 500 ;:;prﬁ m_a.l)'r‘be; '_

nutrients to avoid potentlal deficiendies.
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Target Values

iF < 100 ppm 030% 035% Acid soit Adjust soil pH with dolomitic imestone
and add MgQ 1o soit as indicated in notes.

IF < 100 ppm 0.30% 035% High K or wet season High soil moisture (high K mobility) can
cause transient Mg deficiency. Monitor
and apply maintenance rate of Mg
fertilizer if necessary.

IF< 0.30% 0.35% Neutral or Alkaline soil Deficiency rare in high pH solis. Adjust
with Epsom salts if needed

F= 1'5{)—'250. ] 03-05% | 035-075%-| R R No action necessary; repeat samplmg in

R B < R £ 1 B R R T CC IR “TWO Years., o .

iF > 0.50 % 075 % Dry year Low K availability in dry soil may inflate

Mg readings — monitor.

IF > 050% 075% Normal year ~ neutral sol Monitor for K deficiency,

; ;‘Lcw magnes;um ava abuhty typ ally assoc:ated with low soul pH Can be aggfa\fa'fed n aad s W‘th h:gh Kap plication, Adjust with dofomitic
nE . - ‘ : 1 5 xn neutra% and h;gh pH soﬂs )

Aczdgc soil: Ad;ust s0il pH- t0 6. 5 (see lime recommendatson table m text} 8ecause of ;ntaachons W|th potasslum no more than 2 tons 1smestone/
' acre/year is recommended n estabixshed vuneyards : , : S - _

. ‘flf pH acceptab e adjust Mg wrth MgSO

."Example i SRR S : " _
150 ppm ciesued SOppm on soﬁ test = ZOOppm des;red X 2 200 pcunds Mg/acre
200 OOUF}dS/ﬁCf&X ?0 {10% Mg in MgSO ) 2000 pounds/acre MgSO (Epsom salts) : L

' Fohar apphcauons o‘r’ Epsom saits 5= 10 pounds/acre ifn 100 gal!ons Water) can be used for shortwterm COTTECtiOﬁ (see text)
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Target Values

F< 0.3 ppm 20 ppm 20 ppm Apply boron as recommended in notes.
= | Gazomen | 25s0pem | 25s0pem Koo ey e
IF> 20 ppm 50 ppm 50 ppm Monitor for Boron toxicity.

Sources: .

Solubor {20% B), most common; can be applied to soll or to foliage
Borax (11% B}

Borate-46 {14% 8)

Borate-65 (20% B)

Rates:

Soil application rates of 1 pound 8/acre in mediur to coarse textured soﬂs to 2 pounds B/acre on heavy clay soils are recommended _
Blending with other fertilizers (such as N) for broadcast application is suitable. Soluble B products can also be applied to the soil wsth an
herbicide sprayér, Calculate sprayer rate based on actual area sprayed, as opposed to total vineyard acres sprayed. For example, assume
we want 1 pound B per planted acre, or 5 pounds Solubor (20% B) per planted acre. if only spraymg ‘/3 cfa plamed acre (for example,
36-inch herbicide band of 9 foot rows), use 1.7 pounds Solubor per planted acre, S

Foliar appiications of 0.2 pounds Blacre (1 ib. Solubor) are recornmended and no more than G5 pound B/acre (251D, solubor) in one i e
application, Spring foliar sprays are timed at -1 inch shoot growth and 14 days later. In California, fall (immed;ate post harvest) foii sar o
“ sprays have been more éffective than spring foliar application in eliminating cluster and berfy disorder. - : ‘ o

To reduce the risk of follar burn do not apply baron sprays at fess thaﬂ 14-day intervals or tank- m:xed with water- soluble pac%(ages, Oi| ar.
surfac:l.ants ' . ,

Target Values
iF< 13 ppm 10 ppm 10 ppm Akaline soil and/or visual symptoms of Fe | Lower soil pH w imgprove long-term iron
deficiency. avaitability and apply Fe follar spray ©
correct current foliar deficiences.
IF < 10 ppm 10 ppm 10 ppm Waterlogged soil and/or visual symptoms | improve soll drainage to improve long-
of Fe deficiency. term iron availability and apply Fe foliar
spray 10 correct current foliar deficiencies.
IF= 20 ppm* 30-100 ppm | 30-100 ppm Ne action necessary; repeat samphng in
‘ w0 years.
F> 50 ppm Acid soil High soil Fe can limit P availability.
Monitor and increase soil pH if needed,
Notes:

*Soil values between 11-19 ppm should be monitored for poss;ble developing deficiency,

fron deficiency is often assoclated with calcareous solls (high seil pH), low soll oxygen (waterlogging), anid varlety {¥. labrusca more _
suscept:ble) Tissue standards for interpreting iron levels are not well defined. in the absence of visual deficiency symptoms, ne correctlve :
action is indicated.

Common deﬂcrency frearments

Lower soil pH by trenching in soif sulfur or using acidifying nltrogen fertilizers.
Improve soil drainage

Apply foliar iron sprays (only effective for existing foliage)

Apply iron chelates {expensive and short-lived}
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Target Vajues
IF < 10 ppm 25 ppm’ 25 pom Manganese deficiency symptoms Manganese deficiency is rare except on
apparent. high pH soils. Apply Mn foliar spray if

needed.

iF = 10 ppm 25-1000¢ _25—1,60'0_" ' No action necessary; repeat samplmg in.

- - " ppm ppm two years. ; . :

IF> 50 ppm Acid soil Manganese toxicity a potential problem
at low soil pH. Adjust soll pH with
limestone if needed.

. Notes

f Very Irugh Mn Ievels may reﬂect ccmammanon of t;ssue by M- contammg fung:odes

ngh Mn in tlssue can also be a result ofwet soﬁ

‘ Sources

: Manganese sulfale {37% Mn} Foirar spray

i _Some funglczdes (Eg mancozeb) are aiso an effectlve source of Mn.

. "'Rates N

‘ Fcicarspray 2 3pounds manganese suEfate/wO galwater R

Target Vaiues

IF

< G.2 ppm

5 ppm

Deficiency rare, but possible on sandy
soils or soils with very high organic
matter content. Apply copper as
indicated in notes.

Al

0Spom

-~ 5-15 ppm

515 ppr

No actlon ﬂecessary, repeat samplmg m :
tWO years.

iF

>

20ppm

20 pom

Potential toxicity reported when copper
sprays repeatedly used, leading 1o copper
accurnulation in fow soil pH vineyards.
Symptoms similar to lime-induced
chlorosis (iron deficiency).

Notes

_ Apply folsar coppe¥ as Bordeaux m;xture oro‘éhercopper fungmde ;fgrape vanety is tolerant of follarcopper appi:cataon

If pre-plant situation, broadcast efementai copper atupto 50 pounds/acre

Very h|gh Culevels rhay reﬂect c:ontammatzon of tlssue oy Cu- contammg fungamdes "
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Target Values

Apply Zinc to soil (pre-plant) or foliage as

iF < 2 ppm 25 ppm 25 ppm
indicated in notes.
JF = 2ppm 25 ppm 25 ppm No actaon necessary, repeat samp!rng in
: . ' two years. S
IF> (We lack experience with Zn toxrcrty}
Notes

if pre-plant situation: broadcast up 10 5.0 pounds/acre of elemental zinc.

7Zing sulfate should be applied with equat amounts of hydrated spray lime (1-4 pounds/100 gal) atthe 3-to5-inch shoot stage Repeat in 14 Sr

days as needed,

Zn-chelate may be used at manufacturer’s recommended rates,

Target Values

indicated inhotes,

IF >

0.5 pom

No visual symptormns of poor gmwth or
poor fruit set.

(We lack experience with Mo toxicity)

'_ Notes

We iack evrdence of mo ybdenum defl crency symptoms in eastem Nortb Amerrca aithough it has been reported in Australaa, partlcuiariy )
- with Meriot, where poor vine growth and poor f{urt setare peculrar features of the deficiency, The 0.5 ppm action threshoid is thefefore a
provrsrorra% threshoid for eastern North Amerrca . . - S ‘

Apply sodaum mo iybdate to canopy at 050 pound per acrain at ieast 100 gaIEorrs of water per acre. App%y at the 3- 1o 5-inch shoot stage a;}d

repeat in 14 days of just prior o bloom.

*We lack specific knowledge of appropriate solf concentrations of molybdanum.
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