Zinc Fertilizer Tests on Sugar Beets in Washington'
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Introduction

Fhe recognition by Viers (137 in 1949 that zine deficiency of both
heans and corn was widespread on the irvigated Jands of the Yakina Valley
andd Columbin Bastin pointed 1o the possibility that other field erops would
respond to zine fertilization, Sugar beers are among the other (‘mps on
which enough experimental evidence has been obrained o justify some
fairly definite conclusions as o their possible benefie from additonal zine
This paper will present the results of a number of observations and ex-
perimaents made during the past three or four years o determine the responsce
ol beets 1o zine Tertilizers.

Experimental Results
Experiment at Prosser.

In 1952, sugar beets were included inoan expeviment in which 26 field
crops were grown with and without zine fertilization (2) . This experiment
wits conducted on the Roza Unit of the Trrigatton Experbment Station ot
Prosser at two locations: on an arca which had grown zincdehident corn
the previous vear and an adjacent aren where growth of corn had becn
normal, The soil was predominately a Burke very line sandy loann Ino this
experiment, the zine was sideplaced in the same band with nitrogen at the
time ol planting. Zinc was appliecd as ZnS0O, at a vate of 25.2 pounds of
sing per acre aud nitrogen at 100 pounds per acre as NH,NO,. The plot
in this experiment was two 28-foot rows of beets, 30 inches apart. One row
i each plot was sidedressed with zine, the other was not. There were {our
replicitions Tor cach arca.

though several crops showed deficiency symptoms and responded 1o
bath soil-applied zine and 1o zine sprays, sugar bects did not show any indi-
cation ol poor growth on either the “deficient” or “normal” aveas. There
was no indication of a response where the beets were sidedressed or spraved
with zhnc.

The analysis of leaf bludes (Tuble 1) wken June 24 shows essentiaily
no increase v ozine uptake from the applicd gane Because of plant-con-
petition variables imposed by different arops bordering ireated and un-
treated rows, no attempt was made to determine the effect ol zine on root
vicld, but there was no indication that it was affected.

Alkali Soil Reclamation Experiment at Toppenish.

Zincfertilizer plots were ncduded in an alkali soil-reclamation project
carricd out on the Hadley farn near Toppenssh, Washington, in 1953, The
soil is Uinapine ﬁt')e sandy loam,  In an experiment which included plow-
ing o a depth of three feet and gypsum eatnents, one-hall of cach plot
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Tawvle L—Zine Content of Beot Leaves from Beets Grown at Prosser, Washington
with and without Zinc Fertilization.

Zinc content, p.p.m.

Treatment SDeficient Arvea” “Normal Area”
No Zn 19.2
Zn applicd!? 415 228

Ve was sidedressad at thine of plaming ac a rate of 232 pounds zine per wove in the
same band with N oo a rate of 108 pounds per aare.

wis given an application ol ZoSO, broadast at a rate of 16 pounds of
ring pevoaore. The application was made prior (o scedbed preparation in
the spring.

On August 21, a0 very definite growth response o the zine fertilizer
could be observed, Where no zine was applicd. the plants were smaller,
Leal blades wore reduced in sive and vellowish with leal margins and dips
particularly yellow. These symptons were pot present where zine was
apphied,

Data based on 20 muature leal blades samnpled at random on August 21
(Table 2y show that zine fertilizer Increased both the weight and zing
concentration of leaves. The analysis of root viclds from these plots {Table
2) shows that zine increased viclds about five tons per acre',

Zinc Tests by the Utah-Idaho Sugar Company.

T 19540 Jentilizer trials were conducted by the Utah-Tdaho Sugar Com-
pany at cight locations in the Yakinm Valley and Columbia Basin which
mcludad zine geatments replicated three tmes at cach location. The zing

Table 2-—Zinc Concentration i Leaves and Yields of Sugar Beets Grown ar the
Hadley Farm, Toppcaish, Washington.

Dy welght of Zn in leaves
Treatment! Yicld 20 Teaves gnas, ppan.

tons/acre

Chick 56,99 7.6
Check - Zn 47.60 13.0
Cvpsum 32.90 9.6
Gypsum 0 Zn 46015 127
Plowed —
Plowed - Zn - —
Flowed - Gysum — e
Plowed . Gypsum . Zn 226 o o

LS (03 4.0 1.y 3.0

P A was broadeust mud ddisked in. The vare was 16 pounds Znsacre as ZnSOs.

Vihe yvield data were
the State College of Washington, Pullman.

*Stripping acid residuce iy a smelter by-produoct. Tt is marketed Joeadly nnder the vade
name Zn-M NS by the Balfour, Guthyie & Coo Lidl, Seattie. Washington.
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was applicd broadeast at tme of seedbed preparation as stripping acid
residue” wt o rate of hve pounds ol zine per acre.

On August 8, leal-blade samples consisting of 200 Jeaves were taken
from check plots and zinetreatwed plots ac three locations in the vicinin
ol Toppenish, Wishington,

The analysis of these samples, along with the vield of beets, s given
i Lable 3. Although significann inorenses in the concentration of zine in
the leaves ocourred, zine application apparently did not influence hoeet

vields,

Table 3~The Effect of Zinc Fertibizer on the Yield and Leal Zinoe Comtent of
Beets Grown . Three Lecations in rhe Yakima Vallev,

Location Soil Series Treatment Yicld! Inin leaves
o/ ane pepaa

Anddreas Ranch Wonas NoZn 283 25.7
n Applied 28.6 36,2
Jrown Ranch Ahtanum No i 317 246
7 Applicd 327 24.5
Moove Ranch Toppenish No in 1.9
Zn Applicd 17.6
Location Means: Ancdieas 20.9
Brown 27.0
oo 16.2
Zu Preatment Means: No A 980 21.7
/i Applicd 24.1 27.8
5.1 6.9

Oredit ds due Mro Don Kidman of the Utah-Idabo Sugav Company for fumishiong the
vield data aud permitting samples to be taken for zine analysis,

Nitrogen Carrier Experiment at Prosser.

A long-time experiment ar Prosser, Washington, on Rivville fine sandy
lowm has been desigued o study the effeats of three niirogen carriérs on
plant utilization ol hoth native and applicd zine. Sugur beets were included
in this experiment s 1955, The treauncnts in this expoeriment have been
five levels of zine—4, 2,4 8, and 16 pounds per acre, in lacorial combina-
tion with three nitrogen carricrs, cach at three rates. The zine treatments
were made only once, at the start of the experiment in 1953, and were
broudcasi,  The nirrogen wreatments are applicd armually,

Dara ave given i Table 4 from certain wreatments selected to show
the effect of different levels of zine on beet vields and zine content of
leat blades. Leal samples were taken for analysis on August 20, the sample
consisting of 20, voung, fully-developed leaves without petioles. The results
show that, although the high levels of zine application raised the Jeal zine
o 56.2 popoan as compared with 217 popon where no zinge was applied. it
did not affect the vield of beets.
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Table 4—Effcct of Fine on Yicld and Leaf Zine Content of Suzer Beets Grown gt
Prosser, Washington, 1955,

Treatment?
Carrier Zu raie Yicld Zn in feaves
Pounds Zn/acree tons/acre pepam
NiLNOs {4 30,61 20.2
2 28,54
4 RIE
2 2G.89
16 24.64
Ca(NOu)n ¥ 431
2 27.56
4 2854
16 3000 37.6
LS. (.03) NS, 7.9
P The Yo treatments were made in 1953 45 a broadeast application of ZnSG. - 7HLO.

[n 1958 the plots were orepped Lo graln sorghaon, in 1954 1o potatoes. For hoth N car-
ricers the rate was 160 pounds N applied every vear,

Some Miscelaneous Observations.

Various trials which have been made singe 1950 indicate that, oven in
sitnations where growth of becis ds poor, zine is not the Hmiting factor.
Several avempis to improve the beet growth on “euts” by spraying the
plants with o ZnS0 solution have been unsuccesstul, In 1951, on a Roz
farmv north ol Prosser, poor growil of sugar beets was observed adjacent
to a field ol Red Mexican beans showing wvpical zine-dehdiency symptoms.
Zine sullaie sprays were applied o replicated plots of both the beans and
the sugar beets. The boans showed an excollent vegetative rosponse, whereas
the growth of beets was not aficaied. No vields were waken,

In 1054, stunted beets, growing on o cut arca of Warden-Whecler soil
near Wheeler, Washington, i the Columbia Busin, wore sidedessed with
SO, and NH NO, as » diagnostic procedure. "The material was applicd
about three inches deep and about three inches trom the conter of the beet
row shordy after thinning. A continued poor growth of these bects and
low vield mdicated that other factors were the primary cause of the stunting.

fre 1955, two “lime-knobs” just north of Prosser, Washington, on Sage
moor soil, where poor growth of crops had been observed for several vears,
likewise showed no visible improvement in the growth ol sugar beets when
aostrip across cach knoll was given a heavy application of zinc (20 pounds
por aoe) prior o planting,

Discussion
The expertmental evidence obtained o date would scem 1o justily
several fairly definite condlusions with respect v the use of zine fertdlivers
on sugar beots i the state of Washington. First, it has been shown that,
for the most part, soils ol the Yakima Valley and Columbia Basin cn be
expected to supply sufficient zine for high vields of beets, The one exception,
perhaps, is where beets are grown on high pH osoils such as the saline-alkali
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arca in the vidnity of Toppenish, On the Hadley farm, where the resulis
of Table 2 were obtained, the surface soil pH ois likely o be 9.5 or higher.

The second comclusion which these data support s that the zine con-
centration of voung, lully-developed leal blades taken in mid-August must
be below approximately 10 popan before the beer plant will show zine
deficieney svmptons or respond  to zine Jerulizaston. Most of the eaf
saples analyzed show a zine content well above this figure. An interesting
sidelight is that ac the Meore Ranch {Table 3), where beer feaves [rom
check plos had o zine concentration of PLY popa., corn grown i 1955
showed @ spectcular vegetative response to the zine applied the previous
VOar.

Finadly, there is evidence thar sidedressing s vot a satislactory means
of application for getuing zine uptake by sugar bects. Zine applied in this
manner, beaause of s immobility e the soil, is probably above dhe
main rooting arca of the sugar beer most of the growing scason. Plowing
down the zine seems to olfer the best assurance o zine fertilizers will be
contacted by the root systen,
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