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POTASSTUM NUTRITION OF DECTDUOUS FRU]T CROPS AS DETERM]NED BY PROPEBTIES
OF SO]t AI{D ROOT SYSTruS

R . M. Carls on

Fie1.d. Studi?s - Survell Sampling
, '

Leaf and. soil sampl.es were agai"n colleeted. from prune orchard.s throughout
the Saera"mento Va11ey during the 1980 season. Chemical analysls of
these sanples were combined with thbse of previous years sa^:nples to
exa.mins overall relationships. We eaJr drav some useful eonclusi-on from
the aecumulated data. First,  the easl ly exchangeable (readi ly avai lable)
soil K gives no ind,ication of a soil ability to supply prunes with K.
Figure J. shovs prune leaf K in mid.-season samples plotted. against easily
exchangeabl-e K. The critical level of this soil test is about 100 ppn
for most annual crops. Examination of Figure 1 shovs that for soils
below 100 ppm by this test r w€ find. prune trees that range from very low
to rather high leaf K 1eve1s. Even rrhen the soil test is 150 - ppn K,
several sampled. orchards are d.eficient in K.
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Figure 1. Mid.-season prune leaf K eoncentrations vs. easily exehangeable
(read.ily available ) soil K test values. Line drawn across
figure at I.3% J.eaf K divid.es d.eficient and. ad.equate leaf K
values.

The seeond eonclusion is that the acid extractable soil K test can be used to
id.entify those orchard s uhere the tree K def icieney is most likeIy due
to a defieiency of K in the soil. Figure 2 shovs a cluster of leaf K
values belov the critical leve1 when the soil test value is 200 to 300
ppxo (points enclosed in eirele ). Tkrere a.re only a couple of leaf K values
above the cri t ical 1evel for this range of soi l  K test values. Thus,
r,rhen this soil test value ls less than rn 300 Fpmr the soil is very 1ike1y
d.efieient in K and applieation of K fertil izer is ind icated . The critieal
value of this soll test for annual crops ls about 250 ppnn' rt is' also
clear from this figure that we encountered. many orchards with K deficient
trees (points below the 1.3/o leaf K line) growing in soil that has an
anple supply of K.
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prune leaf K coneentrations vs. nitric acid. ex-
soil K. Line drawn &cross figure at r.3% leaf
deficient and adequate leaf K values.

The third' conelusion is that there is a better overall eoruelation betveenleaf K and' water soluble ealcium-magnesium ratio in the subsoil than betweenleaf K and' soil test K values trir*rri" ;i:-- ur.-r"rationship clearly indicatesthat the abundance of magnesium in many Northern california vattey soils isa main faetor in the potassium deficieney problem. The d.ata in Figure 3is from orchards in the sacramento va11ey. Soil sa^mples taken from thesanta clara va11ey are also generally high in r*grr""i.* f C"ll,1e i-ij. 
""'t."

anounts of magneslum i.n these high magnesium soils is so rargJ Err*t
eppears to be impraetical to replaee it with calcir.rn by application
Srpsum or similar treatments.
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Figure 2. Mid.-season
traetable
K divid.es

i t
of

Mid-season prune
ratio in subsoil.
d.ivid.es deficient

leaf K vs. water solubre caleir.m-magnesium
Line draw aeross figure at 1.3% leaf K

and ad.equate leaf K values.
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Fie ld Studies Rootstocks

Nine of the Marianna plum seed.lings that Dr. Claron }iesse evaluated. at the
Kearney F'leld. Station have been selected for further evaluation in the
Sacramento Valley. The selection cri teria were yield of French prunes on
these rootstocks, tree vigor and structure aniL strength of the root sysJ-en.
The rootstock material is being transferred- to Davis to provide a perm?nen-b
source of propa€ation wood. These rootstocks wil l  be tested in the high
magnesium soils typical of the Sacramento Valley

Six of the new rootstocks propagated. to French prune along with French on
Marianna ZSZI+, Myrobalan 29C and. Nemaguard were planted. in the U.C. farm
Last winter. Leaf sa^mples tahen last summer showed- that none of the leaf
K l-evels surpas sed- that of French on Marianna ZSZI+. However , even these
are vorth further stud.y because of outstand-ing yiel-d.s in the Kearney
trials and the very adequate leveIs of K in all of the leaf samples ta.ken
from these f irst season trees. The leaf K in the French on peaeh (Nemaguard)
was the lowest of al l  samples ln this block. Thj-s is consistent with
earl ier sampllng in rootstock tr ials in the Sacramento Valley.

During the coming season, evaluation of these potentlal rootstocks vi l l -
continue. Leaf sampling wil l  also begin on the block of F rench prlrnes on
Peach-Al.mond hybrid rootstocks that Dr. Dale Kester establ ishecl in the
Johnson Orchard. ln Butte County.

Plant Studies

Nutrient solution extrleriment s to characteri-ze K uptake abillties and study
the ways in which magnesium effects plant K s-batus vere carried. out " The
results ind.icate that the effect of magnesium on K uptake is not a simple
competition. Ttre ef fect is a long 

"*ng" 
one (continrorr." culture in frigh

magnesium media rather than short term exposure) and may be related to the
roots abi l i ty  to  wi thstand-  and.  recover  f rom st ress ( i . . .  moisture s t ress,
etc. ) . Other experi-ments shov that ammonium uptake by roots is very simllar
to K uptake and that aramonium w1ll- compete with K uptalre.

French prune on Nemaguard., Marianna Z6Zl+ and Myrobalan 29C rootstock were
growr] on nutrient solut ion with c o'ntro1led. K leve1s . Leaf analysl s of
these trees show the peach to be the least abl-e to supply K to the prune
ions. fhis is in agreement vith the fiel.d. observations and. shovs that
this technique cam be used" as a rapid" screening test for new rootstocks.
This experiment also showed a d.eclining leaf K with increasing nutrient
solution magnesiur, although the concl-usions are not unequivocal and
adjustment to the system wil l  be made to confj-rm these results.

These root physiology stud.ies will contj-nue vith aim of understanding the
mechanism by vhich magnesium hind.ers K uptake and. screening nev rootstocks
for their abi l i t ies to tolerate high magnesium soi1s.
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