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INTRODUCTION

Production of winter wheat (Triticum aestivum L., em, Thell,) long has

been of great importance in Kansas, Over one~fifth of all winter wheat pro-
duced in the United States comes from Kansas., About 12 million acres of
wheat are planted in the state every year. Consequently increasing the
quality and yield of grain produced could be of considerable economic im=-
portance.

One method of increasing yields is to improve the quality of seed being
used., To the farmer, wheat seed generally has good quality if (1) the plant
grown from the seed matures properly in its environment and is readily har-
vested and, particularly, (2) if it produces a good grain yield, Increas-
ing concern hags been expressed regarding the quality of wheat seed being
used in the state. Only recently has emphasis been placed on the impor-
tance of seeding good quality seed, and the subsequent possibility of ob-
taining higher yields,

The major objective of this study was to evaluate the effect of seed
quality on grain yield, and determine what aspects of seed quality most
infiluence yield. If a determination of how éeed guality affects yield
could be made, then emphasis on growing and maintaining good quality seed
could be increased, thus insuring that seed quality is not a limiting fac-
tor for maximum yield,

Varietal purity is considered arstandard of good seed guality., Since
most of the seed wheat used in Kansas is grown by the farmer for his own
use, it was of interest to determine if wvarietal purity was being maintain-
ed, An additional study was conducted to determine varietal purity of

samples collected in the 1974 Kansas wheat drill box survey, Varietal



purity was related and compared to different areas of the state and variables

defined in the survey.
REVIEW OF LITERATURE

Similar Surveys

Few experiments similar to this survey have been documented in the
literature, A drill box survey was conducted in Georgia (22) to determine
the quality and kind of small grain seed being planted by farmers in the
state. South Carolina also published results of a similaxr survey conduct=
ed in 1958 (8). The Nebraska Crop Improvement Association (18) conducted
a survey among certified wheat seed growers in the state to compare yields
obtained from certified seed to state average yields.

Lowery (22) collected at least 25 samples of small grain seed out of
h4 counties in Georgia. A questionnaire was completed at the time each
gample was collected, A three-pound sample of seed was taken, part for
laboratory analysis and the remainder for planting demonstration plots.
Meetings with farmers, seedsmen, and other groups were held at the demon-
stration plots so those interested could see the type of small grain seed
being planted,

Garrison, Squires, and Shelley (8) in South Carolina expressed con=
cern that farmers were not following the best available recommendations on
selection and planting of small grain seed., Consequently, a study was
conducted to determine the source and quality of seed being planted., At
least 100 samples were taken in 21 counties, with the samples being taken
directly from the grain drill for laboratory analysis and field demonstra=
tion plots. Four hundred seeds of each sample were planted in the green-

house for an emergence and disease study., Field days alsoc were held to



allow the public to see the type of grain grown from samples collected in
the survey. The demonstration plots were harvested and yield data col-
lected,

lancaster and Mills (18) were interested in the magnitude of yield
increase that cculd be expected from planting certified seed. Only certi-
fied wheat seed producers were included in the survey, with the acreage
involved representing nearly half of the total certified acres of wheat in
Webraska., Four major points were stressed; 1)} it does make a difference
what seed you plant, 2) it does pay to fertilize wheat, 3) it does pay to
irrigate where possible, and 4) wheat research does pay big dividends to
the economy.

Tas Gupta and Austenson (4,5) thought it would be useful to be able to
identify seed characteristics that might produce inferior yields so that
farmers could be advised to obtain better seed. Over 80 samples of hard
red spring wheat were obtained from Saskatchewan, Canacde farmers in the
spring of 1968 and 1969, laboratory determinations were made on germina-
tion at different temperatures, early seedling growth, seed weight, peri-
carp injury, respiration rate, and several chemical constituents. 7Yield
tests of these samples were conducted at four locations in Canada. éorre-f
lation coefficients were calculated among seed and seedling characteristics,
stand, and grain;yield.'

Jonsonius and Schulte (12) summarized the quality of the 1975 Kansas
wheat crop, BSamples used for the report were collected proportional to the
acreage grown in each area of the state., Two plots were laid out in 300
sample fields for observations during the growing season, Plant counts,
head counts, and grain yield were taken on each plot. Approximately 454

grams of wheat were harvested from each field. Various quality indicators



such as grain protein, test weight, 1,000 kernel weight, size of seed, and
numercus milling indicators were determined from the samples collected and

compiled in this report,

Yield Components

Grafius (11) represented yield in oats as a geometric representation,
or more specifically as a rectangular parallelopiped whose three dimensions
were determined by the three components of yield., Numerous researchers have
recognized the three yield components of cereal crops ass 1) numbexr of
spikes per unit area, 2) number of kernels per spike, and 5) average weight
per kernel, Demsteegt (3) reviewed the literature pertaining to yield com-
ponents of cereal crops quite thoroughly.

Austenson and Walton (1) studied the relative effect of each yield com=-
ponent on grain yield of spring wheat, They found that number of heads per
plant was by far the most important component of yield, INumber of seeds
per head was next important, and weight per seed was relatively unimportant.
The number of heads per plant and number of seeds per head were essentially
independent of each other in their variations., Interestingly enough, they
found no negalive correlations among these yield components.

Knott and Talukdar (17), also working with spring wheat, found a highly
significant negative correlation between seed weight and the number of ker=
nels per plot. Only small, non-significant, neéative correlations between
seed weight and either the numberrof kernels per spike or the number of
spikes per plot, the two components making up the number of kernels per
plot, were found. Thus, an increase in seed weight brought about a reduc-

" tion in the number of kernels per plot as a result of changes in either or

both of the number of kernels per spike and the number of spikes perlplot.



lo congistent changes were found in these two components, though,
Damsteegt (3) pointed ovt that many conflicting associations among

yield components or between yield components and grain yield have beenh re=

ported, Such faclors as envirommental conditions influence dramatically

the kind of association obtained at a particular time and location,

Seed VWeight or Size

The influence thal sced weight or size has on grain yield has been
recognized for many years., In 1924, Kiesselbach (16) in Nebraska showed
gignificant gaing in yield frcom winter wheat, spring wheat, and ocals when
large seed was used compored to small sced., VWhere tests were made with
hand selected large and small seed, small seed yielded 1855 less than large
seed when spaced to permit meximum individual plant development, 1074 less
when equal numbers of seed were sown per acre at an optimum rate for the
large seed, and 5% less when cqual weights ol seed were sown per acre at
an optimum rate for the large seed.

The relationship beiween seed size, establishment, and final grain
yield of barley has been thoroughly investigated (6,13,14,15). This work
shows that plants derived from large seecds produced more tillers and greater
yields than those from small,rmeﬁium, or bulk seed., Yield differences of

up to 4,5% in spring wheat have been attributod_to differences in the size
of seed planted as observed by Austenson and Walton (1). McNeal and Berg
(23) found that seed lots of Thatcher, a spring wheat variety, from differ-
ent sources had different bushel weights, tut this did not cause a signifi-
cant difference in yield. Geiszler and Hoag (9) separated a certified lot
of spring wheat seed into 1argé and small sceds by sieving first, and then

using a gravity cleaner. Large well-filled zecds produced highest yields,
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Waldron (3%1) shoved similer yield increcases in spring wheal from planting
larger seeds,

Gogerty (10) repcrted the resulis of seed size trials conducted on
vheat in Yashington, I'our year tests were conducted on plots planted from
a gingle seed source at several locationsz, The seed was screcned into
three sizes, with plots being planted at identical seeding rates with each
sced size, The smallest seed yielded 719 Kg/ha less than the largest seed,

based on the surmery of all years and locations,

Seed Protein

Recent studies have shown that a relalionship exists between seed pro-
tein and seedling vigor, which could conceivably lead to higher grain yields.
Schweizer and Ries (28), working with oats, found that both seedling growth
and grain yield were significantly correlated with protein content of the
seed planted based on both total amino acids and Kjeldahl nitrogen. They
also found that wheat seed, whether from Michigan, Illinois, or Mexico, that
contained more protein as a result of field applications of chemicals or
nitrogen developed into larger seedlings. The content of protein in the
seed cnce again correlated with subsequent growth and grain yield, indicat-

ing that the amount of protein present in the seed could be an imporiant

factor in subsequent yield of agronomic crops.
Ries et al, (26) increased the prolein content of seed wheat by appli-

cation of nontoxic levels of Simazine and nitrogen treatments. Increases

j&h

in seed protein due to both herbicide and H applications were reflected in
higher yields the next genevation. Yield was directly correlated with seed

protein content. Lopez and Grabe (19), using wheat and barley seed with

different protein levels obtained by ¥ applications, found a positive



relationship between seed protein content and plant performance.

Lowe, Ayers, and Ries (20,21), using wheat seed of differing protein
content, showed significant differences in dry matter accuwmlation and a |
high positive correlation (r = 0.92) between seed protein content and
total dry metter after three weeks' growth, Seedlings grown from high
protein seed were shown to be more advanced in morphological development

than seedlings from low protein seeds,

Seed Germination
It is a common belief that yield in part depends on quality seed.

Bieberly (2) stated that "good wheat seed hes & germination of at least

90 percent germination as the breaking point between acceptable and non-
acceptable wheat seed. Peterson (25) reports that vheat seed should have
2 minimum germination of 85 percent. Onc criteria stzated for good gquality

seed is the presence of plump kernels of high germination,

Da?_gggiguand Austenson (4,5) sampled herd red spring wheat from far-
mers in Canada and studied the effect of germination on grain yield. Sig-
nificant positive correlations were found at two of three locations in

1968 and at all three locations in 1969 between seed germination and grain

yield. Similar results were also found in 1970, zalthough only one loca=
tion was used. It was concluded that the nost useful indicators of see&

quality in wheat were the standard sced germination test and a seed weighti

or volume weight test.

Varietal Purity
Presence of mixtures of varieties in cereal crops is a common preblem,
Numerous investigators have suggested that voarietal nixtures or blends may

help stabilize and perhaps maximize production. Shaalan (29) theorized



that blends may offer longer varietal lives, greater stability of produc=-
tion, broader adaptation to envirommental conditions, and greater protec=-
tion against disease, although realizing that blends constitute a problem
to planit breeders as well as producers of pure seed.

As early as 1912, Montgomery (24) concluded that the best yielding
variety when grown alone may not always dominate in mixtures, so a less
productive variety could possibly be best able to survive competition in
a mixture, He also states that "for some reason, in almost every case
with both wheat and cats, two varieties in competition have given a great-
er yield than when either variety was grown alone,"

On the other hand, several researchers have reported negative yield
responses from mixtures as compared to pure strains. Frankel (7) compared
the yield properties of mixtures and pure strains of wheat in nine separate
trials in New Yealand, In only two of the nine trials was yield increased
due to blending.

Schlehuber and Curtis (27) compared the grain yield of four varieties
of hard red winter wheat in pure stands to a mixture of the four varieties.
An average of 23 location=years showed that yield of the four varieties in
pure stands exceeded the yield of the mixture by approximately 60 Kg/ha.

A considerable shift in population of the varieties in the mixture was ob=-
served after the first year of the tests., The shifts in population were
not consistent with location, indicating that the environment played a

significant role in altering natural selection,
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METHODS AND MATERTALS
Initial Survey

Samples drawn in this survey were selected on a crop reporting dis-
trict basis based on the number of wheat farmers in each district, An
estimated number of wheat farmers in each district were sampled at a rate
which gave an average of 15 farmers per county in the three western and
three central crop reporfing digtricts and 10 farmers per county in the
three castern districts. This led to a total of 1,524 sample names drawn.

Sample names were sent to the appropriate ares extension agronomist
for distrivution. Most of the sampling done in cach county was handled by
county extension agents, who contacted the farmers and ccllected the samp-
les, The agents were furnished questiomnaires (see appendix) which were
filled out when the samples were collected, Ivery effort was made to take
the samples directly from the drill box at the time of planting. Since
many of the samples were impossible to obtain or insufficient information
was obtained at the time of sampling, a total of 532 samples were subse-

quently used for the survey.

A 2,3 kg sample was collected from the farmer, with part of the sample
being sent to the State Seed Testing Laboratory in Topeka for analysis of
germination, purity, inert material present, name and number of noxious
weed seed present, and also the name of any common weed seed or other crop

present,

Yield Plots
One hundred samples were picked frgm the original 532 with proportional
numbers of random saméles from each crop reportinsg district in accordance
with the percent of total statewide seeded wheat acreage occurring in each

crop reporting district.
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These 100 samples were planted in field plots at Manhattan and Hutch=-
inson in 1974. Iach sample was planted in a 1,22 m X 3,96 m plot repli-
cated four times. A 30,5 cm row spacing was used with a seeding rate of -
83 Kg/ha at Manhattan and 66 Kg/ha at Hutchinson, These rates were approx-
imate since all plots at each location were planted on an equal volume
basis as planting is done by the farmer, Plots were planted at Manhattan
on September 26 and 27 and at Hutchinson on Cctober 11,

Stand and vigor ratings were taken at Manhattan on October 18 and
December 3, respectively. Ratings were taken on a scale from one to six,
with one and two regarded as good, three and four as fair, and five and
six as poor. A quick visual overview of each plot was conducted on both
dates to obtain the ratings, with such factors as stand density and general
vigor of the plants considered as very important when determining the rat-
ing values for each plot,

Spike counts were taken at Manhattan approximately three weeks before
harvest, The number of spikes was counted for a 60,96 cm section of row
out of one of the two middle rows of each plot in the second and fourth
replications and converted to number of spikes per total plot area,

Plots were trimmed to a length of 2.86 m, with all four rows of each
plot being harvested (3.49 mz). Plots were harvested at Hubchinson on
July 2 and 3 and at Manhatton on July T-and 8. Harvested grain was cleaned
through 2 fanning mill, weighed, converted to yield in Kg/ha, and adjusted
to 12,5% moisture.

A 1,000 kernel weight was taken on both the seced planted and two rep=
lications of the grain harvested by sorting intact kernels, weighing and

counting 5 gm of kernels, and calculating gm per 1,000 kernels.
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Protein contents were determined by the macro Kjeldahl method on both
the seed planted and two replications of the grain harvested, Ground
samples were dried in an oven at 65 C to dryness before protein contents
were determined,

Data collected from the initial survey form and laboratory analysis
were compiled in frequency tables (see appendix), Statistical analyses
on yield, yield components, protein content, and varietal purity were cal-
culated on results of the field plots.

Mean values of replications for spike counts, grain yield, grain
weights, and protein contents were used to relate yield plot data to sur-

vey sample data,

Varietal Purity Plots

A1l 532 samples from the survey were planted in one row plots, 3,96 m
long, at both locaticns., The samples were sorted by variety, with all
samples of each variety being planted side by side along with samples of
certified seed of each variety. ZEstimates of wvarietal purity were taken
about three weeks before harvest, The estimates were made on a percent
scale, with as many of the off types or incorrect varieties being identi-
fied as possible, Tdentification of incorrect varieties was based on mor-
phological characteristics such as heighth, straw color, and spike charac-

teristics,
RESULTS AWD DISCUSSION

This study evaluated the effects of differing seed quality on yield
of winter wheat, and also determined the varietal purity of the suxrvey seed
samples, Original survey resulls will not be discussed although they are

included in the appendix,
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Environmental differences among locations probably played an active
role in determining growth and subsequent plot yields, Temperature and
rainfall certainly could have affected yield considerably.

Conditions were dry at the time of planting at both locations, al-
though substantial precipitation was received at both locations within
two days after planting, Monthly precipitation totals (Table 1) were con-
sistent between locations except for October, 1974, when lanhattan received
almost twice the precipitation that Hutchinson received., Very high amounts
of precipitation were reported in June, 1975 at both locations. Harvest
was delayed at both locations due to wet conditions. Intensive precipita-
tion in M2y and June, 1975 also caused severe lodging vhich reduced yields,

Average maximum and minimum temperatures (Table 1)} were quite consist-
ent between locations. Temperatures during the growing season were normal
with few daily extreme maximum and minimum temperaturcs occurring at either

location.

Table 1, Average maximum and minimum temperatures and precipitation re-
corded during the growing season at Manhattan and Hutchinson,

Manhattan Hutchinson
Temp, (C) - Temp, (C) Ciis &F
Year Ave, Max, Ave, Min. Ppt. Ave, Fax. Ave, liin. Ppt.
1974
Qctober ' 21,17 9,33 10,08 21,89 9.72 5e28
November 12,00 1439 3.78 12,22 1,00 2.79
December 6.67 =4.00 2,11 7.61 -394 4,37
1975
January 5.11 "5.89 5|58 6094 "'4.17 2!74
Febmary 2.56 "'6.11 4!32 5.83 -6.85 5.59
March 8.67 -2,50 3,94 10.44 -0,89 e Tl
April 18,67 6,11 566 19,67 5.89 54358
May ' 26,17 12,67 9,04 24,83 11,22 12,19
June 29,17 1744 23,04 29,56 15,69 21.54
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Yield Study

After the plots were harvested and yields calculated, it was evident
that varietal differences in yield had to be eliminated before other fac-.
tors affecting yield could be evaluated, Control plots of five major var-
ieties grown in Kansas were included in the study. According to Kansas
Farm Facts (30), these five varieties combined accounted for 80,2% of the
total seeded wheat acreage for 1975. Scout, the leading variety, was seed-
ed on 33,2} of the wheat acreage, Ragle on 22,65, Centurk on 9.8%, Triumph
on 8,2%, and Parker on 6,4%, Only plots of these five varieties were
analyzed in this study, vhich reduced the number of entries from 100 to 82,

Varietal differences in yield were corrected by calculating the mean
of the five control varieties for each lccation, dividing the mean yield
by each control variety yield to obtain a varietal correction factor, and
multiplying the correction factor times the plot yields for each appropriate
variety (Table 2).

Although the control plots in this study showsd greater varietal dif-
ferences in yield at Manhattan than av Hutchinson, the 1975 variety perfor-
mance tests (32) revealed more significent varietal differences in yield at
Hutchinson than Manhattan. ; Tl

Variety performance test results from lanhattan (32) showed a test
average of all varieties tested of 3,158 Kg/ha, with a L.S.D. (.05) of 336
Ke/ha, None of the five varieties differed in yield by more than the L.S.D.
When looking at the yields as percent of the test average, the range went
from 94¢, for Parker to 102% for Centuxrk,

Hutchinson results (32) showed a test average of all varieties tested

of 2,621 Kg/ha, with a L.S.D. (.05) of 134 Ke/he, All of the five varieties
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differed in yield by more than the L.S.D, with at least one of the other
five, The yields as percent of the test average ranged from 92%% for Scout

to 108% for Parker,

Table 2., Yields and correction factors for the five ceontrol varieties at
Manhattan and Hutchinson,

Manhattan Hutchinson
Varietal Varietal
Yield correction Yield correction
Variety Kg/ha factor Ke/ha factor
Scout 3111 »923 2871 « 993
Irgle 2931 <980 2824 1,009
Centurk 2947 » 974 2937 <971
Parker 2588 1,109 2898 « 984
Triumph 2778 1.033% 2724 1.046
mean = 2871 mean = 2851

Tables 3 and 4 give the analysis of variance computed on the yield
plots at both locations, Neither location had significant sample differ=-
ences in yield after varietal differences were removed, At Marhattan,
significant sample differences were found in both the stand and vigor rat-
ings, which should be good overall indicators of stand establishment and

"seedling growth and vigor. Of the three yield components commonly asso=-
ciated with wheat, only grain weight had significant sample differences.,
Sample differences in grain protein were significant at Hutchinson but not
at Manhattan,

Simple correlations (Tables 5 and 6) betveen parameters studied were
not consistent with locations. For example, 1,000 kernel weight of the

grain was negatively correlated with grain yield at Manhattan and positively
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Table 3. Analysis of variance for stand and vigor ratings at Manhattan
and uncorrected grain yield at Manhattan and Hutchinson,
Mean Souvares

Manhattan Hutchinson
Source d.f. ©Stand rating Vigor rating Yield Yield
Replicates 3 3, 36%% 3429%% 3177 34,55%*
Varieties : 4 15,79%* 11, 38%* 165,06%% 14,34
Samples/Varieties 82 24 34%% 2.4 3G 20,61 9,12
Error 258 0.52 0.65 19,00 Ta47

#% Significant at the 1% level,

Table 4. Analysis of variance for spikes/m2 and seeds/spike at Manhattan
and 1,000 kernel wt, and protein content at IManhattan and Hutch-

inson,
Mean Sguares
Manhattan Hutchinson
5 Seeds/ 1,000 1,000

Source d.fs Spikes/m” spike Kermel Wt. Protein FKernel Wt., Protein
Replicates 1 18619 19,31% 0,11 10,82%* 10,779%* 2,01%
Varieties 4 67332%%  12,84%%  172,81%*  2,68% 230,07%% 0.72
Samples/ 82 10199 %460 2,63% C.93 3 e 4¥%% 0,51%
Varieties

Error 86 8868 3428 1,56 0.8L 1,06 0,33

% Significant at the 5% level.
*% Significant at the 1% level,



Table 5, Simple correlations among corrected grain yield at Manhattan and

Hutchinson and several indicators of seed gquality,

Manhattan Hutchinson
Variable yield yield
Standard Germination 0,202 0,113
Protein Content -~ Seed 0,129 0,198
Protein Content - Grain 0,032 =-0,105
1,000 Kernel Wt. - Seed <0.172 0.245%
1,000 Kernel Wt, = Grain ~0,257% 0,421%%
Years From Certification =0, 36%%% 0,067
Total % Off Type -0,191 -0,031
Stand Rating =0,419%¥ -
Vigor Rating =0, 432Kk -
Spikes/m> 0,208 "
Seeds/Spike 04 350%% -

* Significant at the 5% level.
¥¥% Significant at the 1% level,
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correlated at Hutchinson., ©Stand and vigor ratings at Manhattan had highly
significant negative correlations wiﬁh both standard germination and grain
yield, Significant positive correlations were obtained between seed weight
and grain weight as would be expected, R2 values were low for all compari=-
sons except the correlations between stand and vigor ratings and germina=-
tion and grain yield,

Table 7 shows that grain yields at lManhattan had a wider range than
those at Hutchinson. Analysis of variance (Table 3) indicates that the
greater variation at Manhattan was due to varietal differences and noct sam-
ple differences., The smaller range of yields at Hutchinson could have been
due to severe lodging that occurred, which tends to equalize extreme yields,
A greater range of yields was also found in the control treatments at lan-
hattan., Consequently greater adjustments for varietal differences in yield
were made (Table 2), Visual observations at earlier stages of growth also
indicated that potential sample variations in yield were greater at Manhat-

tan than Hutchinson,

Table 7. Frequency of values for corrected grain yield at Manhattan and

Hutchinson,
Manhattan Mhitchingson
No, of Frequency Ho, of Freguency
Yield, Kg/ha Samples (Pct.) Samples (Pct.)
2300 = 2400 1 1.2 0 0,0
2401 = 2500 4 4.9 0 0.0
2501 = 2600 7 B.5 0 0.0
2601 = 2700 16 19,5 6 T3
2701 - 2800 19 23,2 10 12,2
2801 - 2900 15 18,3 24 29,3%
2901 - 3000 12 14.6 25 30,5
3001, - 3100 6 Te3 16 19.5
3101 = 3200 2 244 _1 1,2

Total . B2 100.0 B 100,0
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Stand and vigor ratings (Table 8) taken at lManhattan were quite simi-
lar, Linear regression lines plotted in Figures 1 and 2 show very similar
relationchins between the two ratings and germination and grain yield, TFew
changes in plet appearance were visually detectable between the two dates
when ratings were taken., Germination was inversely related with both rat-
ings (Table 6), implying that germination greatly affected the appearance

(stand and vigor) of the plots.

Table 8, Frequency of values for stand and vigor ratings at Manhattan.

Manhzttan
Stand Rating Vigor Rating
No, of Frecuency o, of Frequency
Rating Samples (Pet.) Serples (Pets)
1-0 - 2.0 9 ll.o 11 15o4
2ol = 3,0 33 40,2 36 4349
3.1 - 4-0 31 37-8 29 3504'
4.1 = 5.0 7 845 4 449
5,1 = 6,0 2 2.4 2 2ed
Total 82 I 100,0 82 100,0

Seed and grain weights (grams per 1,000 seeds) are presented in Table
9, Analysis of variance (Table 4} showed significant sample differencesrin
grain weights at both locations, Highly significant positive correlations- -
(Table 6) were found between seed weight and grain weight at both locations.
Thus large seed produced large grain, and vice versa, This relationship
probably existed mainly because of inherent variclal differences in seed
size and weight. Table 9 shows the grain weights {rom Fanhattan to be higher
than those from Hutchinson, Seed weights were the most variable as would be
expected since the seed came from all parts of the state,

Table 10 gives the range of protein conlents found in the seed and grain

harvested, Higher percent protein was found in the Intchinson grain. This
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Table 9, Frequency of values for grams per 1000 sceds for seed and grain
harvested at Manbattan and Hutchinson,

Seed Manhattan Grain Nutchingon Grain
Grams per No., of Frequency DNo. of Frequency No, of Frequency
1000 seeds Samples  (Pct,) Samples (Pct,) Samples (Pct.)
LOW - 27.0 3 5.7 0 OaO 8 9.8
27.1 = 29,0 11 13.4 14 17.1 5 Bl
29,1 - 30,0 8 9.8 1 1.2 5 Gyl
30-1 Lo 31-0 5 6o1 2 2-4 4 4-9
31,1 - 32,0 9 11,0 2 244 15 18,3
32,1 = 33,0 9 11.0 11 13.4 15 18,3
34-1 = 3500 17 20-7 16 19.5 8 9-8
35.1 = TP _9 11,0 ot 845 i 1,2
Total g2 100,0 82 100,0 82 100,0

Table 10, TFrequency of wvalues for protein content for seed and grain har-
vested at Menhattan and Hutchinson,

Seed Manhattan Grain Hutchinson Grain

Percent No, of Fregquency DNo., of Frequency HNo, of Ireguency
Protein Samples (Pect.) Samples  (Pct.) Samples  (Pct.)
Low = 10,0 13 15.:9 0 0,0 0 0.0
10,1 - 10.5 6 Te3 4 4.9 0] 0.0
10,6 = 11,0 8 9.8 22 26.8 1 T
11,1 - 11.5 12 14,6 20 1 24.4 1 1.2
11,6 - 12,0 9 11.0 15 2542 2% 28,0
12,1 = 12,5 8 9.8 10 12.2 34 415
12,6 = 13,5 12 14,6 i 8.5 22 26,8
13,6 - UP 14 17,1 0 00 1 1,2
Total 82 100,0 82 - 100.0 g2 1¢0,0
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was expected since grain harvested in central Kansas will usually have a
higher protein content than grain from the eastern part of the state. Seed
protein was the most variable since the seed came from all parts of the
state, Positive but non-significant correlations were found between seed
protein and grain protein at both locations (Table 6). Neither seed or
grain protein was significantly correlated with yield (Table 5), Signifi=-
cant sample differences in protein content weré found at Hutchinson but

not lanhattan (Table 3).

Yield components were calculated for the Manhattan results., Table 11
gives the range of values for spikes/m2 and seeds/spike while grain weight
is given in Table 9, Neither spikes/m2 or seeds/spike had significant sam=-
ple differences (Table 3). A significant positive correlation was found
between seeds/spike and grain yield (Table 5),

Figure 3 shows the relationship between grain yield at both locations
and the number of years from certification., A significant negative corre-
lation between grain yield and years from certification was found at Man-
hattan (Table 5). The same relationship at Hutchinson was positive but
non-gignificant, A drop of approximately 300 Ke/ha occurred at Menhattan
when going from zero to ten years from certification, Essentially no dif-
férenee was found at Hutchinsoﬁ; possibly because of the severe lodging

.that tended to equalize yields,
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Table 11, IPrequency of values for spikes/m2 and sceds/spike at Manhattan,

Manhattan Manhattan
> No., of Freguency o, of IF'requency

Spikes/m Samples (Pct.) Seeds/spike Samples (Pet,)
500 = 550 1 1,2 9.0 = 10,0 3 o I
551 = 600 5 6ol 10,1 - 11,0 9 11,0
601 = 650 8 9.8 11,1 - 12,0 21 256
651 = T00 24 29.3 iz,1 - 13,0 21 25,6
701 - 750 15 - 1843 13,1 - 14,0 20 2444
751 = 800 16 19.5 14,1 = 15,0 5 6.l
801 = 850 T 8.5 15,1 - 16,0 2 2.4
851 = 900 b T3 16,1 = 17,0 ik 1,2

Total 82 100,0 Total 82 100,0
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Varietal Purity Study

A1l 532 survey samples were included in thig part of the study. Purity
percentages were represented as percent of other or incorrect varieties
present in each plot. Figure 4 and Tables 12-14 list the variety report-
ed to us by the farmer as either pure, a mixture, or incorrect, along with
the percent of other or incorrect varieties present for each category.

Table 12 shows purity by the class of seed; certified or not certified,
The certified class includes foundation, registered, and certified seed, A
considerably higher percentage of samples in the certified class were pure.
About the same percentage of incorrectly reported samples was found in each
class of seed, Varietal impurities found in certified seed could have eas=
ily ceme from the method and care with which the seed was handled by the
farmer after purchase instead of being sold tc the farmer with impurities
present.,

Table 13 shows purity by seed source; either home grown, from another
farmer, or bought from a dealer, The highest percentage of pure samples
occurred with the seed bought from a dealer, MNo samples coming from a
dealer were incorrectly reported. Varietal impurities present in dealer
bought seed also could have come from the method and care in which the far-
mer handled the seed after purchase,

Maintenance of varietal purity becomes increasingly more difficult as
the time a particular variety is on the market increases., Table 14 gives
the relationship between five selected varieties and varietal purity. Scout
and BEagle are two closely related varieties. Scout was released seven years
before Iagle. The data shows the varietal purity of Eagle to be much bettsr
than that of Scout., A gimilar relationship exists between Parker and Cen-

turk, Chaenute is included to show the difficulty encountered in maintaining
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Table 12, Varietal purity as affected by class of seed,

Variety % Other Class of Seed

reported variety Certificd Not Certified
¢ of Samples

Pure 0 81.3 579

Mixture 1 - 50 12.5 357

Incorrect 51 - 100 &a2 644

Table 13, Varietal purity as affected by seed scurce,

Seed Source

Variety % Other lome Another

reported variety grown  farmer  Dealer
9 of Samples

Pure 0 D37 5Ted T1l.4

Mixture 1~ 50 38,1 %3643 2846

Incorrect 51 = 100 8,2 6.6 0,0
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Table 14, Varietal purity of five varieties of wheat grown in Kansas and
their release dates,

Year Variety Reported
Variety released Pure Mixture Incorrect

9% of Samples

Scout 1963 A4.4 49.4 6.2
Bagle 1970 7443 21.0 447
Parker 1966 61.4 28,1 10.5
Centurk 1971 774 20,8 1.9

Chanute 1969 2944 6447 549
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varietal purity of a semidwarf variety.

Figure 4 gives a statewide picture of wvarietal purity by crop report-
ing districts, The greatest percentage of pure samples came from the. North
Central CRD, with the smallest percentage from the South East CRD. No
consistent pattern across the state was obtained for any of the three cat-

egories,
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SUMMARY AND CONCLUSIOLS

The original intention of the yield study was to relate the results
back to the survey results. After realizing this was not possible with
only 100 samples, the emphasis was shifted to relating differing seed qual=-
ity to subsequent grain yield, Consequently ocur selection of samples
should have probably been based on seed quality and not a2 random sampling
based on the percentage of wheat acreage in each crop reporting district.

No significant sample differences were found in grain yield at either
location after varietal differences were removed, This does not necessarily
mean that differing seed quality produced no significant differences in
yield, When removing the wvariation in grain yield due to varieties, other
differences due to differing seed quality factors could have easily been
removed along with it, Since the samples were picked at random, none of
the seed quality factors analyzed were controlled in any way. Therefore it
was virtually impossible to separatée the effect of one factor from another.

Few significant correlations between sced quality factors and grain
yield were found., Significant correlations that were found were not consis-
tent between locations, possibly because of an environmental effect meex4_
pression of seed quality differences., Once agoin, the problem of separat-
ing the effect o; one factor from another made it difficult to"get signifi-
cant simple correlations,

Stand and vigor ratings teken at lManhattan had good negative relation-
ships with both germination and grain yicld., Since the ratings were based
on the general appearance of each plot, they should have been go&d overall

indicators of seed quality. According to multiple regression, the two rat-

ings were by far the best indicators of grain yileld. GCermination was highly
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correlated with the two ratings, and was probably the one seed quality
factor that best predicted eventual grain yield, although germination it-
self was not significantly correlated with yield,

The varietal purity study revealed that approximately one half of the
survey samples had at least some type of varietal impurity present. The
wrong variety was reported by the farmer in 7.5% of the total samples.,
Over 10% of the samples were incorrectly reported in three crop reporting
digtricts., Varietal mixtures or simply planting a different variety than
expected may be deleterious because of possible lower yield potentials,
varying maturity, or differences in disease resistance,

Foundation, registered, or certified seed coming from a dealer had
the best &arietal purity. Newer varieties had better varietal purity than
similar varieties with an earlier release date, The poorest varietal pur-
ity ocecurred when the farmer grew his owm sced, Maintenance of varietal
purity is essential to the production of top quality seed, Maintaining
seed close to certification is one good way of helping maintain goed vaxr-
ietal purity.

Yield can be increased by improving the quality of the seed in basic=
ally two ways; either add desirable characteristics by genetic manipula-
tion or simply improve the quality or vigor of the seed being planted,
Farmers in Kansag are quite conscious and receptive of new varieties de=-
veloped that have the potential for higher yields, But good quality seed
also provides the potential for higher yields. Improving the overall qual-
ity of wheat seed planted in the state could potentially increasc statewide
yvield averages., With approximately 12 million acres of wheat planted in

the state, a small increase could provide substantial economic returns,
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SURVEY FORI{

1973 KANSAS DRILL 30X SURVEY

(One form to be filled out for each sample taken)

Identification number
(Three part number must match number on sample bag)

Variety planted

Acres planted with this seed

Total farm acres wheat

Other varieties planted this year

Seed Source: liome grown Another farmer Dealer

Seed Treatment: Insecticide Yes No ' Don't know
Fungicide Yes No Don't know _
Was seed cleaned? Yes _ Ko

If cleaned -- At home Another fazrmer Commercial
If not cleaned at home -- how many miles to cleaner

Seeding rate lbs/acre

Seeding on fallow or continuous cropped land
Was seed laboratory tested? Yes No

Reported gernipation: ' Purity Inert

Is this seed: Certified Registered _ Foundation
(send analysis tag 1f possible)

If not certified, registered or foundation, number of years away from

certified sced i

% K % % %

Samples to be gathered and analyzed at State Seed Laboratory.

* K % K & K
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ABSTRACT

Production of winter wheat (Triticum aestivum L. em. Thell,) has long
been of great importance in Kansas, With the large amount of wheat acreége
planted in‘the state, increasing the gquality and yield of wheat grain pro=
duced could be of considerable economic importance,

This study was conducted to investigate the effect that seed quality
might have on grain yield of winter wheat, and also determine the varietal
purity of the samples collected in the 1974 Kansas wheat drill box survey.

Replicated yield trials of 100 selected survey samples were conducted
at Manhattan and Hutchinson in 1975. One row plots of all 532 survey sam=-
ples were also planted at both locations to take varietal purity notes on,

Analysis of variance showed no significant sample differences in grain
yield after varietal differences were removed at either location, A greater
range of grain yields was found at lManhattan than at Hutchinson, Severe
lodging which occurred at Hutchinson tended to equalize yields, Difficulty
was encountered in separating the effect of one seed quality factor from
another, thus making it hard to get consistent sample differences in yield
due to one factor,

Few significant correlations between seed quality factors and grain
yield were found, Significant correlations that were found were not coﬁ-
sistent betweeg locdfions.

Stand and vigor rafings taken at Manhattan had good negative relation=-
ships with both germination and grain yield, Since the ratings were bééed
on tﬂe generél appearance of each plot, they should have been goéd overall
indicators of seed guality. Germination_was probably the one seed quality

factor that best predicted eventual grain yield, although it was not



gignificantly correlated with yield.

Grain weights from Manhattan were higher than those from Hutchinson,
with seed weights being the most variable. Higher protein contents were
found at Hutchinson, with seed protein being quite variable since the seed
came from all parts of the state., Neither spikes/m2 or seeds/spike at
Manhattan had significant sample differences, although seeds/spike was
positively correlated with grain yield.

Approximately one-half of the survey samples had at least some type
of varietal impurity present. Foundation, registered, or cexrtified seed
coming from a dealer had the best varietal purity. Newer varieties had

better varietal purity than similar varieties with an earlier release date,



