INFLUENCE OF RECENT AEIDIFICATIDN UN SOILTEST
PHOSPHORUS AND P SORPTION

By Kyle E. Bair and Joan R Davenport — Was ingion
State Liniversity

common &ide-affect from continued ammonium

fertilizer applications & the production of acid ity
and & decreasa insoil pH. |n Esstem Washington Sate
and cther ow peciptation regions in the Westeam
United Sates, sollpH vales of 5.0 or lkss am not un-
common. The change in sall pH mees the queston of
whether the Okan phos phore (P)exraction can b
used mllably on low pHeole because he method was
deve bped for meuiml o alksling aoils,

Sail eting laborato mes conlinue fo use the Olsen
P extrmcton on mcently acid fied soik regardless of soil
pH Extmction methods of plantavailable P for scidic
soilE incledes: Bray, BP1: Mehlich-ll, M3P: Morgan

MMP. Dat for use n ecently acidified soik ame Boking
for these methods. Forthis mason the OF method con-
tinues o = the pefered method regadiess of soil pH.

The extraction procedunes for P in this study ae
avalabdity Indices. In otherwords, an amountof P that
b assumed b b direclly eiled o plan avallao ity &
extracied and & dependentonsol poperies and plant
recjuirsments. Themfore, we wanied o compate how
recantly ac difed soik miate to their high pH counter-
park in termms of how much P & extrected (Using the
extaction methods leted ) following & fedtil zer appics
tmnand the amountof P sorbed by the sail

For thie evaluation 10sodl sampes from the Co-
lumibls Basin wer collected in bullk from 0-127 e pee-
s ming thres soll pH mnges

(<0, 8288 >T0)and thres Lomtinged’ on page 3

SUITABILITY OF COMPOSTS FOR AN ACID-LOVING
PLANT: HIGHBUSH BLUEBERRY

By DM, Suilivan, R.C. Cosiellfa D.R.
Bryla, B.C. Sirlk, and J.8. Owen, Jr.
={regon State University

g hibus h bluebe my (VMaccinum

caymbosum L.) B adaped to
ol with high omganic materand pH
ofd 555 Conferous sawdusis
the biue berry indusiry standssd soil
amendment and much in the Pacific
Mothwest, LISA However, sawd sl
proes ane Incmeas ing, and s avail=
ability 8 becoming imied. Thare-
foire, many biuebemy poducens are
interested incompoat &8 an alterna-
thee o sswduat, which might ako
reduce the nead for nilmgen (M) far

BN regimas,

flzas. Dur ohjectives wemre fo: (i)
estimate elemental 5 (57) rate
neaded o acidify composito impet
pH for Blusbedry, and ([ &valusts
diveme commst ve. sawdus tas soil
amendment in plantgowth ifak
under iow and adequate N & niliza-

Thes co mgsost fise ds boc ks W i
animal manumss (hose of dairy ma-
nums; solids + bedding) or plant ma-
Erak [yard debne (grass + woody
prunings from uran bndecaps
i inte nancae ), deciduow ime boves
{from sfreet sweeping), mint (leaves
and stems reooversd afersteam
dieiillstio n ol peppemm int ol or bark

(aged confer bak composted with
fine sawd st and municipa | waste-
wa e r teatment bosolids ). F inke hed
compout pH was usually T 585,
exce pt for the bark compost, which
heda pHof5.2.

Composts we e iirated with
ol [ sulphurc scid to de e mine
the ir capmcity o bufer pH (Fig. 11
Ciompost acidfication to pH S re-
quired an average of 10.g 5% kg
acroas all feedstock calegories.
D iny s imiir composts had (hs
higheat 5 rec wramant, and the most
varisbke compostacdification m-

ol e me s
fwithin a feed- et of poge
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Sutability of Composts for an Acd-Lewng Plart: Highbysh 8lueberry,

comtined from pg. I

stoc k) wane found among dairy manume (8-28 g Skg:n =
S)and horse manus composts (412 g Skg n=4),
Yard debme compost had mode mte 5 requiement (2 g
Slkg). Bark composat did not requi e acid ficatio n.

Ta evalumie compostsuiabiliy, twe plan grewih
triak wem conducied in mis in acid mineml silt bam soil
{ pH &) amended with & high mE of compost or sawdust
(30% by wolume). Trak wemr paribmed inwintar ina
greenhows @-L pos; Jan-May) and cutdoors |neum-
mar [ H-L pols: May-Sept). Sall pH (after co mpost
ame ndment) was predicted by the pH buffering capaci-
ties of composts. Plant growih was strongly affected by
sol pH. Shoot and root gmowih decreased & soil pH
inemesed from 5 (ecide) to T (neutral). Plams uoslly
gmew betierin pam-de fved composts [bark, yard dabs,
ordecdusus tree eaf, but not mint) than in manue-
derived composts (daity or hose). Acidification of com-
posts with fine ly ground 5* increased plantgrowh (Fig.
2) Al low e s af N fertilze r addition | Gnes nho uwe
Tral), plants grew batie rwith compost than with & aw-
dust. At @ highar M e rilizer mte (O uwdoor Trial), pant
gmwih with the best performing composts was equiva-
Ent o sawduet. Compost with C: M near 20 poduced
good grewth in both trak., Plan growth msfome b

compost was nod mlbted o compost NO =M ana ees
and was good incompost treatments wih e latively bw
MNOs-M. Mostcompost contained soluble salt ([EC) kvels
cons idered high for bluskemy. Yam, eaf, and bark com-
pos i hed the bwest EC (< 1), while BEC in home, dalny,
and mintcomposs avemged 1.8 2.5, and 6,1, mapec-
fwely (110 composi: water method). However, composi
EC did not appear b be of primarny importance in deer
mining plant espome o composl. Infact plane gew
betier incompoats that had been acidified with S, even
though com post EC was elkvated by 3° oxidation o s uk
phate. Sals wese mpdly Bached from pots in our thaks,
limiing the duraton of plant exposure 1o high BC.

We cone e that composts with pH < 8 and EC < 2 are
ideal soil amendments for blus bemy, Composts with
higher EC may be sccepiable whan kaching of sals &
assumned, or when compost is appled as mulch Com-
poe ed woody plant materiak (C:N near 20), acidifed

i fth fime by groaund S, & the mosl pome ng composs
for luebarry. Finelygmnund 5 dust reacted quckly in
compost, achieving full maction in 24 weebks, The 5°
application rete can e cuestomized o match compost
bufie ring ca pEcity using ow quick teat method {3-d incu-
bation with dilte s uiphurc acid),

Contact: Dr. Dan M, Sulivan, Deft, Copé Soi Science, Omgon State Unhvemity, 2017 Agrculture
and Life Sciences Blig.. Corvalls, ORS7331, 001-541-752-3287. Dan,Sullivan@erege mtate sdy
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AGURE 1. CompostpH bullering capae ity was meas ured by thmting compos withdiluts & ulue acid
Compesl pH was mess used 3-d alier acid addeon. el Busiaden of Gk viaten B Compost pH Bulier-
ing Capacty [CBC jand Compost Acidificaton Requirmeant o pH S [CAR). Linsar regieds on was wmed i

diaie miirs R & bpe of pH change per unil of acid

addiinn, and the raull was axpretssd in unis of mol

e g compoa t dry mater e pHE enltl, WMidds srd right Torstion dats med 5o s limats aompoal piE buff
aring capacities o r Dairg-2, Dnin-5 and Yaed-7 compests. Values obiained in the & ho som (Eatien (3-d)
wem ako confirmed by adding e 5% dus i b compost. The compost pH resulling fem

5° addition was measured ater 78 dal 22 C.

ot on page 5




Surtability of Compests for an Aad-Loving Plant: Highbush Blueberry,

continged from page £
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AGURE 2. Composte®aci on blue bermy shootand mel grewlh forac dified compost fwith S)and non-es difled compest (ne
3. Geanhows Trial. Rool growdh rating (1 b Tecak). 1= o ool growth, 7= ook exended across ol dameter. Ermor bar
= SE of maan, Plants geown inesved s bamandsd s ol s ufemd fom N defcency, Fafiier M mis mad in this trialwes low
(<0.1g/plant. “Wih 5" =elemanial 5 (32 g 5 g compesi-C ) was allwed b sact wih compost for T0d prier & poting. Awv
& fage compos | pH eduction wih acdiflicalonwas 19 unie . Conlrasis bebsesn leedslock cakgoras (P= 005 k Shoot giowih
wos greaterwith ocompost (n® 10) ihanwih sewd sl Plane produced greatsr s ool and ool growth wilth comos s derived
Tresrn pland mais rsle (n o= 5)ikanwih compo ts derived Teom andmal manums (n= 5).

Influence of Recent Acidification continged from pg.

Olean P evelk (<10, 15-25, >3 ppm) within each pH
range. Sollsampes were mokste ed and fedilzed wit O,
02, 184,278 = PO peracre jas MAP, 11-52.0), Follow-
ing @ B-waek incubaton the samples were axiracted with
COean P, By, Morgan, and Mahlich-11l, Additionaly, #e
unteated (no P fert lze r added) samples wes analyzed br
P sorption. Briefly, the soil samples we e added to sol-
tiors of know n P conce nirstion and shaken for 24 howrs
and then the soluton B messusd for P. The difference
batween what & analyzed folowing shaking and the intial
known P concantration B the P eorsed.

Figure 1 shows the changs in tested P for sach &x-
traciion method va, the P ferdillar application. In pactical
tafrme the slope ofthies line B the expected changs n lested
P (ppm) fof each found of POy applied mracre, Foraach

eximetion method the line & lope i ghen for sole gmouped
& low (L) pH (< 8.0, scd), medivm (M) pH | b beeen 8.2
and 88, newml)or high (H) pH (pH = 70, alkalineg), Of the
four extrection mathods teste, Okaen P sfows the least
amount of s lope vafability (0.14—017) acoss soil pH
while Momgan (008—0.18) exhitded the geaestdifier-
Bnces.

Sorption data can be fownd in Figue 2. Semating
the data by soil pH, it B appasnt that soil pH was not a
factor in P sorption capacity for the so ik tested. The lines
shown in Fig. 2 are calculated using the Langmuir lsotharm
equEtion. Compareons of the &ms inths eguaton funher
& how hat sorption maxima acmss soll pH Eve ks are com-

[ b,
Comtines o paoe 4




Inflyence of Recent Acidification _continged from pg. 3

The msull from thie study showed that in the con-
text of e ximction {'.IJI'E-IB‘HM'f W

rnm- I:as wh-b MMF Was Iha |EE-'5t‘H|IEbh ] P hoe-

phorus sorpion maximum was werysimilar for the mnge
of pH tested. Thie & likely a reswit of the P chemietry

FAGE 4
exsting as prdominntl Ca-P rm evenwhen the sail
PH ow or if Fe/AkP complexes axist the amount of P
extmcied B simiar fo the sssumed Ca-P state. The OF
san P method appean b & a viable test oreoik that
have mcome acid fied over time that are tedisonally
thought of && calsanso us,

[
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Figure 1. Change (ntesied P lor Oken P [OP) MMP, Bray (BF1), and MIP eximclion mefods ghen the addition of PO il
Ear. The cakubisd s bpe lor low (L), madium (M) and high [H) pH solb mpesans the axpecied changs in Eesied P loreach

pourd of rtilzer applied
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Figure 2. ThE ligume s howe ke P sorbed o . the squilbrium P conos firabon Braodk with & low (L) pH (< 8.0, & d), med|uom
(M) pH [betwesn 62 and 8 8, neuial) or high () piH (pH > 7.0, aisline ) The linss e peess il 1he caloubied Langmoulr |sothem
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SELECTED WINE GRAPE MACRO NUTRIENT DEFICIENCIES

By.Joan B Davenport —
Washinglon State Uiniversiy

Grapes ar grown thoughout
the world, yvetcurously absent is a
complete picioml|guide o nutrent
defciencysympiome. Thanks to
grant funding theough the Was hing-
ton Wine Advisory Board, we we e
able o induce nutneni defcienc es
an pot growwn med and white wine
grapes and deve op a photogm phic
reco rd of &ym plo m de velogme m
over a 2 yeal pefiod,

The wine g= pes we planted
wem Cabe met Sawvignon | red) and
Semilkon fwhite). lmmediately at the
atart of the study, we noticed that the
eaf colar af he wa vanistes was

very differentand that the red grape
vanety had keavwes which wene much
darike rgree n than the whie varety
(Fig. 1. Thie & true of {eld gown
wines and B vielble when a vineyard
biack has md and whie graps vasne-
ol adjpoant o sach other. Hows
avar, i not as apparent whan boks
ng at a vineyand block of md anly or
whiie only grape vines.

Of the mecm-nutrients, the defi
ciency sympiome that wemre the most
pronounced we e nitmgen (ML phos-
phoms (PL sulfur (5), and calzium
Ca). Thie anicle will focus an M, P
and 2, and soma af the & hanges
meed on fime of the ghowing aessosn
m wall ae d femnce between the

cultivars,

Mitmge n deficienc y sympioms
we e & pparenieary in the gmowing
peason. Both the Cabemet Sauvik
gnon and Semillion pans thaiwens
M deficient wene stunted eary in the
sEanon, but Eaf decolomion was
mome appment inithe Cabemat Sau-
wignon than in the Seamilon . As the
seanon progreesed, the N defice nt
plan® remained stuniedwith e
Eaves and wem vieua lly distinct
from the contml (full nutne nt compli-
me ) plants.

Foliar sympdoms fram indoeing
P deficlency Inthe vines did not be-
come appatent untll the midd e af the
gfowing asason, The eoses wers a
cia rka g fee

than the contro|  CROtimed o0 page &

Figure 1. Cabe met Sauwvignon (ki) and Semilicn (right) vines sarly inthe 2011 growing ssascn, Mok the lighier lsal ool of
Dhes Sl s (i o By ) avosda
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contine d 5

plants mgardess ofculthar, Later
in tha growing sesson, the med Cab-
& met Sauvighon vines deve bped
red discolo stion on their leaves as
well, but only & very trained eye
could delect a sight*pnk” caston
the keaves of the white Semillen
vines (Fig. 2.d).

Cio mpared o M and P, S def-
clancy wos mom evdanton the md
Cabtamai Sauvignon vines and diffi
cuk o defect on the Semilion. Suk
furdeficiency sympioms did not ap-
pear in Cabernet Sauvignon vines
umtil later in the growing season, and
wem fimt evident thmoug h eaf ed
dening (Fig. 2,6l Coamparing the
aymptoms of the bw N, bw P, and

bw 5 leaves in Cabarnet as well o
in Samillion was the beat way fo po-
vide a viual ovefview of the difer
ences tetyveen the nutrent disonder
symptoms (Fig. 2,8d). Whik both P
and 5 deficent plants both & howed
red d Bco brationan the Calbemed
Sauvignon eaves, the P deficien
Boves we e darker green and the S
defcent eaves were ligher gmen
than the contmo | kaves (Fig. 2, b
This information & helpful for
use in scouting g pes for pests and
dieorders. Concord grape and red
table g=pes symplome most ey
wo ld msembe mdwine gm pes,
whereas whie Bble gapes ae
mare |k ly & meambe the white

wine grafes,. lnaddion. kaf moll
Vviflus sympiome am simibr io those
of o P. Thus. routine soil and tis-
sie Estng should be practiced to
guide nurent manegement and
avo id the occurmence of visual defl-
clency eymptomsa. Recent gulde-
lines for the inland Pacilic Morhwest
are o sample whole eaf samples at
varason (the ometof befmy Npen-
ing) fo aeses vine nuifent siatus
(Davanport and Homack, 201 1)

Davenport, J. R, and D. Hormeck,
2011, Sampling Guide and MNuirent
Aasesameni for Irigated Vine yands
of the Inland Pacdc Noriinwest,
PRWWEZZ,

Figure 2. Wire gape eaves of varying nuirent deficiencies in Ble sasson, Seplember, 2010, a)Cabamal Sawvignon
lmavey wishout N (o row ) or wiEh complete nutrisnt selulion (BaHem row ), b Cabsmel Savvignon s with compiee
mutreEnl solulon (ep ow), withoul 5 (mdde vl orwithou P (boeltiem ow) o Semillizn Bves with compls & solulon
(lop mw) or withoul M [botiem mow ). d Samillion Eaves withcomplabe nulren sollion (o) row ) of wihoul P | botiom

o),




