influence of Pre-Emergence lrrigation, Planting Date,
and Planting Method on the Production of
Sugar Beets in Western Nebraska.'

Lronkr Harris, RU R Avniyaras, H. F Ruoapes, F. V. Posienigey™?

tnsuflicient carly spring precipitation sometimes reduces the effective
growing scason for sugar bects in western Nebraska by delaving germina-
tion ol sugar beer seed and cmergence ol the seedimgs, Pre-emcrgence
irrigation and moisture conserving plantng wmethods may achieve germina-
tion and emergence of scedlings independent ol precipitation. These wmeth-
cods might increuse the value of carly planting, particalavly when tempera-
tures are fovorable for plant growth,

Nuckols (13" found that carly planted sugar beets viclded two to four
tons more per acre than those }I‘mt(d at m((!mm or late dates. Fle con-
cluded that frost damage to carly planted beets was less hazardous than
insufhicient molstare for germination of Lue plinted beets.

Experiments dealing with pre-emergence irrigation, a moisture Conserv-
ing plauting method, and planing date were eonducted from 1948 1o 1953
al the Scotts Blull Fxperiment Statton. The results of experiments conducied
in 198 and 19499 were reported previouslty (2) . The results from the six-
year study are reported here.

Experimental Procedure

This study was conducted on Tripp very fue sandy loam matutained
in a high state of productivity. Allalfa was plowed under as green manure
two to three years previous 1o the sugar beer crop, and a Ii-ton per acre
apphication of manure was made on cach experimental arca belore planting.

The wreatments studied were as lollows: Three planting dates  {early
mediun, fate) 1 two planting wcethods (surface and ridge-cover) @ and two
pre-croergence dvrigation practices  (no irrigation and irrigation alter plant
ing). The wtreatments were arrunged inoa split plot design with six repli-
cations of cach weatment during the first Tour years, and four replications
during the Just two yearss The smallest plot unit was {our rows \pdutl 20
inches apart and 150 feer Tong (1948-31) aund 100 leet long (1Y ).

The mwean dates of carly, medium and late planting and standard
deviations were, respectively, as follows: April 2+ 4 davs, April 16 = 3, and
May 2 - L

Surface planting is the method used commonly by sugar beet growers.
The ridge-cover planting method consisted of surlace pl(mimg with a vidge
or mound thrown over the row with caltivator disks. The ridges were
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removed with a harrow or cultivator blade lollowing germination ol the
sugar beet sced. The purpose of the ridge was to conserve moisture near
the sugar beet seed. Surlace planting was studied six years (1948-1953)
and ridge-cover planting four vears (1948-1951).

Water [or pre-emergence irrigation was applied between cvery other
row of beets in the surface planting method, and between each row in the
ridge-cover planting (Figure 1). In each case sufficient water was applied
within two days of planting to provide adequate soil moisture for germina-
tion of beet seed.

The sced bed for the experimental area was spring plowed and uni-
formly prepared previous to the carly planting date. After the beets were
thinned, all plots received the same cultural practices for the remainder of
the season. ;

Figure 1.—Pre-emergence irrigation ol surface and ridge-cover planted
sugar beets is shown on the immediate left and right, respectively.

Experimental Results and Discussion

Analyses of variance were made on each year's data. Statistically
significant effects of single factors based on these analyses were as [ollows:
(A) Planting date influenced yield of roots and harvest stand each year.
(B) Pre-emergence irrigation occasionally affected yield ol roots and harvest
stand. (C) Planting method influenced yield of roots and harvest stand
more frequently than irrigation for emergence. (D) Sucrose content was
not affected by any single treatment studied. The two-factor interactions
of planting date by pre-emergence irrigation and planting method by pre-
emergence irrigation were significant more frequently than other interactions.
Therefore, pre-emergence irrigation and planting date are discussed under,
(a) the surface, and (b) ridge-cover methods ol planting.

Six-year treatment means did not differ significantly due to the large
mean square for treatment by year interaction. The standard error of the

difference between six-year treatment means (“Students’” test of significance
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for paired variates {3), was used to show that there are wo significang
differences between these means. This method climinates correlation between
values in any one year,

Surface Planted Sugar Beets.

Influence of Planting Date: Sugur beets planted May 2 produced approxi-
mately two tons loss roots per acre than beets planted in carly or wid-April
{Lable 1y, "Uhis wend prevailed during most of the individual years,

Stands ol carly planted becis were the poorest, while stnds from the
tate planiing were slightly lower thay those of beets plunted April 16, Soil
erusting was a greater problom with late than carly or medivm planted sugur
heets,

Value of Preewergence Irrigation:  Irrigation for cemergence did not
infllucnce the vield ot sugar beews during the six-year period as a whole
The six-veur wean vields were essentially the same at any one phaning
date whether or not the beets received an carly pre-emergence irrvigation
{Tuble 1y, During individual vears, however, the crop benefited or sul-
fered significantdy row the cany drvigation. For example, o 1948 sugar
beets planied cardy and frrigated for emergence yiclded 4.8 tons more per
acre thi those planted the same day and not drrigated, but in 1949 and
FO51 vields werve respectively 2.2 and 3.8 tons per acre lower where irrigated
for emergence. In 198, the carly planted and carly irrigated beets cmerged
ahead of those not irvigaied and did not suffer frost (meg(; whercas
194G and 1951 frost severcly damaged sugar beet seedlings in this treatment,
The non-rrigated beets escaped frost damage in 1919 and 1951 because of
slower germination and emergence.

During some years precipitation occurred shordly afier planting and
obliterated any effccts pre-emergence irvigation might have showno This was
particatarly significant at the Jate planting date where the vields indicate
no influence of rrigation for emergence, Kach yewr during the sixeyear
period, adequate prec 11)11&1{()!1 to germinate beet seed oceurred within f:n
davs after the late planting date,

Pre-emergence irrigation Jor beets planted in mid-April tmproved yields
slightly in 1948, 1949, 1930, and 1952, "This circumstance may be assoeiated
with a slight hoprovement in stands and a slight increase i growing, scason
during these years as a rosult of drrigation for emergence. The differences,
however, were not statistically significant,

Irrigation for emcergence at the carly planting date was detrimental to
stardds five years inosix, Irrigation hastened emergence about ten days, but
this circumstance was not always advantageous.  In several instances, par-
tculbarly 1919 and 1931, this drrigation hastened emergence only 1o have
many of the beet seedlings killed by Irost.

The best stands were obuined with beews planted April 16 and irri-
gated Tor cmergence. The positive elfeas of wrrigation for cmergence lor
all years except 18534 were reluted 1o a deficiency of rainfall afier the medium
planting date. Preccmergence drrigation was pot benchaial to stands in 1953
beeawse of unfavorable temperatures during the emergence period. In
1052, pl'{‘/(‘kn(‘l‘“()!}('(: irrigation was the most benchicial due to the absence
of rainfall durtng the emergence period,




Table I—Influence of Pre-emergence Irrigation and Planting Date on Yield of Roots, Harvest Stand and Sucroxe Concentration In Surface

Planted Sugar Bects (1948-195%).  Scotts Blufl Experiment Station.

Pre-emergence

Mean Planting Date

Year irrvigation April April Mavy April April May April April May
practice 2 16 2 2 16 2 2 16 2
Yield of Roots (tons/A) Harvest Stand (9,3 Sucrose Concentration (Y1)
1948 Trrigation 24.1 22.1 19.6 88 84 A2 14.4 15.2 15.2
Noivrigation 19.3 21.3 19.1 82 86 g ity 5.0 15.1
1949 Trrigation 145 234 22.0 50 90 B6 16.8 17.2 17.5
No irrigation 21.7 227 225 62 86 £4 16.9 17.5 17.4
1950 Lreigation 20,5 247 231 70 82 77 18.0 197 18.4
No irrigation 256 253 25.6 62 &0 78 8.3 18.1 18.2
1951 Trvigation 14.9 17.5 16.6 45 75 69 16.2 17.0 16.8
No irvigation 18.7 180 16.2 75 7l 67 16.% 16.5 16.6
1952 Trrigation 23.9 23.8 07 87 100 96 15.7 15.0 15.7
Noirrigation 247 22.8 185 93 39 92 15.6 15.4 15.6
1958 Irvigation 0.8 20.2 20.4 72 96 93 16.2 17.6 16.6
o fryigation 208 224 19.1 32 102 81 16.9 17.3 17.7
Mean Irrigation 21.5 21.9 0.2 69 §9 51 16.2 16.G 6.7
(6 vearsy  No rrvigation 218 \ 21.8 19.8 76 36 81 i6.6 i6.6 16.8
Standard Error of the differ-
ence between  means  (UStu-
dents’ 7 paired  variates) 1.20 0.56 0.37 6.6 2.7 6.5 0.22 .14 0.20

L100 percent stand == one beet plant por foor of row in 20-inch rows.
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])cnx‘])iw the Jucr that poorest stands occurred with beets })l:—mt(‘d carly,
vields were the same as for beews planted the middle of April, and were
igher than vields from the date planung. In 1949 carly
plated pre-emergence irrigated beets vielded 195 tons per acre with «
staid of only 30 percent. and in 1950 the yield was 265 tons with o stand
of 70 percent. Appuarently carly planting and carly emergence compensated
Lo some extent for Joss in stand.

two tons per acre h

Neither phanting date nor pre-emergence irrigation influenced the sue
rose pereentage of sugar beets inoauy one year or during the six-year period
{Fable ). Growing condidons prevailing during different years had o
much greater cflect on sucrose content e the neatments stadicd. Favor-
able or unfavorable conditions for sucrose accumulation affected all reat
wments approximately the same in any one vear. by 1948 the beets contained
approximately 15 percent sugar, and iy 1950, 18 percent. Apparently 1050
was @ favorable year for the production ol high viclds of beets which con-
tainced a high percentuge of sugar. High ar low starose concentration was
not signiticantly associated withe good or poor stands in these tosts

Ridge-Cover Plantuing.
Influcnce of Planting Date and Pre-emergence Ivrigation: Yiekl trends
under the yidge-cover wethod of plandng were similar 1o those unider the
surface wethod ol planting where beets were pre-emergence brrigated. Plant-
ing date had Hule influence on the mean yickds of ridge-cover planted beets
not arvigated for cmergence  {(Table 2y hrgation for emergence at the
carly and medivm plantng dates inercased vields slightly over beets not

wrrigated.

Inferior and generally more crratic stands were associated with ridge-
cover planting more than with surface planting. This drcumstance was
related to dilficulties encountered in removing ridges sutislactorily. In some
instances rwin delayed removal of the ridges at the proper time, and in
others, ot weather {ollowing removal produced heavy crusts over the beet
scedlimgs. "Fhe implements used--spike teoth harrow and cultivator blade—
did pot perform the operation as desired. Too much or wo linde soil was
removed i osorme sitaations, The difheultios encountered in ranoving ridges
influenced stunds and the disuibution ol plants within a pardealarstand
of sugar beet plunts,

Sucrose percentage wus not influenced by the ridgecover method of
planting or treatments associnted with ridge-cover. However, sucrose per-
centages of beety varied more under the ridge-cover than under the surface
method of planting,

Comparison of Surface and Ridge-Cover Methods of Planting Sugar Beets.

Differences in the vields of beets from the two methods of planting
were small at cach planting date (Table 3y, The vields under the ridge-
cover planting method were fower in cach instance. Stands were lower under
the ridge-cover than under the surface method of planting at cach planting
date. Under the conditions ol these experiments, the lower vields and
staipds veflecr the inability o satistactorily remove the ridges.



Table Z—Influcnce of Pre-emoergence Ievigation and Planting Date on Yields of Roots, Marvist Stand, and Sucrose Concentrarion of Ridge
Cover Planted Sugar Beots,  1948-1451, Scotts Blufl Experiment S$tation.

Mean Planting Date
Pre-emergence _

Year frrigation April ipril May April April May April April May
practice 2 16 2 2 16 2 2 16 2
Yield of Roots {tons/A) Haryest Stand (%)
1948 Irrigation 24.6 221 185 75 82 GO 1.6 14.6
o irtrigation 19,4 217 219 13 B 86 15.1 5
1049 Trrigation 2.6 2 200 h3 86 &1 I6.6 7.5 17.2
No irrigation 20,6 20.8 1ns 82 79 70 17.0 14.7 1.3
1050 Irrigation AR B0 G6 177 17.8 83
No hvigation 21.8 254 37 42 a8 180 17.1 18.4
1951 Trvigation 16.6 184 16.3 56 73 G7 16} 16,7 18.6
Noirvigation 18.3 17.% 5.4 70 59 66 17.1 17.3 16.3
Mean Irvization 2.7 149.5 61 75 71 . 16.5 16.8 16.7
chyearsy  No hrvigation 20.8 20, G4 69 72 16.8 161 16.6
Standard  Favor of rhe difier-
cuce  between means (USta-
donts” 7 paired  variates) 171 .79 121 3.6 7 0.28 .33 0.10

FI00 poveent stard - - Onpe beer plant per foot of row in 20-inch rows.
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Table 3~—Comparison of the Surface and Ridge-Cover Methods of Planting Sugar
Beers,  1948-1951.

Planting Planting Yicld of Roots Harvest stand
Baie Meihod (tons per acee) (pereent)

Mean Four Yoar Peried (1948-1051 )

Early Surfac 213 67
Ridoe-cover 20.8 62

Stavudard FKerory (.94 a1
Medium Surtace 20.6 82
Ritdge cover 212 7l

Standard Frror? 0.59 10.3
Fate Surlace 20.4 78
Ridge-cover 19.8 .72

Standurd Frror? .65 1.5

tPata represents mean vields of combined ploty irvigated and not {rrigated for emer-
gence,

Y Standavd Errov ol the difference between the two wmeans by method of “Students’”
paired varviates.

Summary

Experiments dealing with planting date, pre-emergence irrigation and
planting method were conducted during a six-year pertod  (1948-1953)  ar
the Scotts Blufl Experiment Station in western Nebraska.

Sugar beews planted April 2 and April 16 produced about the same
mean vields over the six-year period, but a two ton per acre reduction in
yield occurred where planting was delayed until May 2

During the six-ycar period as o whole, yicdds on plots irrigaied for
emergence were the same ws on plots not drrigated at any one planting
date. During individual years, however, the crop bencfied or sulfered
significantly  [rom  the carly irrigation.  Irrigated  beets emerged  carlier
than nou-irrigated beets, and the occurrence or absence of severe frost at
time ol cmergence influenced siands and vields accordingly.

Poorest stands in the tests were associated most often with carly plant-
ing and irrigation for cmergence. The viclds obtained, however, indicate
that carly planting compensated 1o some extent for loss in stand.

Sucrose percentage was not affected by the treatments used.

Yield trends under the ridge-cover method of planting were snnilar
to those under the surface method, but mlerior stands were associated with
ridge-cover planting.  Climatic conditions, physical structure of ridges, and
techniques used o removing  them were problems associated  with ridge-
cover planting of sugar beets.
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