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1. INTRODUCTION 

The swathing of immature grain crops has become widely practised 

on the Canadian prairies. In spite of this there is not a great deal 

of literature concerned with the effects of swathing crops at immature 

stages on crop yield and quality. Apart from the work done by Dodds 

and his colleagues in the 1950s and 1960s at the Swift Current Research 

Station and Molberg (1963) at the Regina Research Station, no other work 

from Saskatchewan has been published. Publications by Dorrell (1975) 

of the Agriculture Canada Research Station, Morden, Manitoba and Dew and 

Bendelow (1963) of the Agriculture Canada Research Station, Lacombe, 

Alberta have appeared from the other Canadian prairie provinces. The 

environmental conditions that exist at Swift Current where Dodds has 

done extensive studies are much windier and drier than narthernareas of 

the province. 

It has been almost ten years since Canadian work on this topic has 

been published. During this time many new cultivars have been introduced. 

Aside from new cultivars of bread wheat, oats and barley, new utility 

types of wheat have been introduced into western Canada. 

It is of the utmost agronomic importance to test the effects of 

early swathing on these new cultivars. There have been suggestions in 

a farm-oriented publication (Varieties of Grain Crops for Saskatchewan 

1975, Saskatchewan Department of Agriculture) that the new utility wheats 

should be cut later than the hard red spring wheats. 

The main object of this study was to determine the effect of maturity 

at swathing of several cultivars of wheat, oats and barley on the yield 
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and quality of the grain. A secondary objective was to determine the 

time saved by swathing prior to combining the crops as compared with direct 

combining. 
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2. LITERATURE REVIEW 

2.1 Reasons for swathing 

Swathing is practised widely in western Canada and its use is 

spreading slowly in the Northern Plain states of the U.S.A. The reasons 

for its use are the following: 

1) When the growing season is short, weather conditions are often 

not compatible with direct harvesting. Swathing can speed 

maturation of the crop and in effect may shorten the growing 

season by a few days. 

2) In order to combine directly the kernel moisture content 

(K.M.C.) of the crop must be low enough to permit safe storage, 

unless the grain is to be dried artificially. While the 

standing grain is maturing in the field, natural losses can 

and do occur as a result of the actions of insects, wind and 

hail. Frost which damages immature kernels also causes great 

losses. Swathing just prior to full maturity reduces the 

length of the exposure period and can eliminate or reduce 

many of these losses. 

3) A heavy growth of weeds can cause problems when direct combining. 

Swathing a weedy crop speeds dessication of these weeds. 

4) Grain losses resulting from the mechanical action of the 

combine are reduced when the crop is swathed before it has 

matured completely(Dodds, 1966). 
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2.2 Agronomic aspects 

Agronomists have had to answer one basic question, how much immaturity 

in the kernel can be tolerated before reductions of yield and quality begin 

to appear? Most of the work done on swathing has been done to answer 

this question. Unfortunately much of the very early work measured 

the maturity of the crop using descriptive words as the scale. Such 

terms as milky stage, dough stage and waxy stage were used (McLaren 

and Carson 1957, McLean, 1933). Such scales vary with experimenters 

and are subject to much confusion. No meaningful information was 

collected until researchers began to use kernel moisture content (K.M.C.) 

as a measure of maturity. 

Experiments using K.M.C. as a guage of maturity all have a similar 

procedure. The crop is swathed over a period of weeks during which the 

K.N.C. of the standing grain is dropping. The swath is then allowed to 

field dry until it is ready to combine. Tests are then run to determine 

the yield and quality. The data thus obtained are analysed to identify 

the highest K.M.C. at which the crop can be swathed without suffering 

yield or quality losses. 

Dodds (1957) found that Chinook and Rescue wheat could be swathed 

at 35% K.M.C. without any loss of yield or bushel weight. Dodds and 

Dew (1958) found that Vantage and Olli barley could be swathed at 40% K.M.C. 

and not suffer any reduction in yield or bushel weight. Antelope fall 

rye may be swathed at a K.M.C. of 45% without affecting yield or bushel 

weight (Dodds 1959). Working with Garry oats Dodds (1961) found that 

the critical K.M.C. was 35%. Dodds and Warder (1966) noted that the 

protein content of Chinook wheat does not change significantly when 
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windrowed after the K.M.C. has reached 35%. 

Melberg (1963) found that Selkirk wheat could be swathed between 

25% K.M.C. and 38% K.M.C. without any losses in yield, bushel weight 

or protein content. Below 25% K.M.C. serious shattering caused yield 

losses. He also formulated a convenient gauge of maturity for the 

farmer. He said that the most reliable gauge of optimum K.M.C. is when 

the kernel is in the stiff dough stage, that is when the kernel can still 

be crushed between the thumb and forefinger. At this stage the average 

K.M.C. ranges from 28% to 36%. Below this range the thumbnail had to 

be used to break the seed. Despite its seemingly subjective approach 

it works well under field conditions. 

Schneiter and French (1969) working with hard red spring and durum 

wheats in North Dakota noted that the highest yields were obtained with 

cuts taken at a K.M.C. of from 25% to 35%. Germination rates and protein 

contents were not affected when swathing was done after this K.M.C. 

Tekrony, Phillips and Howard (1976) noted that no yield, test 

weight or germination losses occurred in Abe or Arther 71 soft red 

winter wheat swathed at 41% K.M.C. or less. They also noted that the 

date of combining was advanced 4 to 10 days when swathing was done at 

this K.M.C. 

Dew and Bendelow (1963) reported that Olli, Parkland and Husky 

barley could be swathed at 40% K.M.C. without depressing yield or 1000 

kernel weight. If malting quality is desired (i.e. high percentage 

extract and percentage heavy grade) swathing should be delayed until 

the K.M.C. has reached 35%. Keening, Robertson and Dickson (1965) started 

swathing Moravian barley at Fort Collins, Colorado at 42% K.M.C. They 

found that yield and protein content were unaffected by swathing date 
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and that kernel weight increased until 33% K.M.C. They also noted that 

kernel plumpness could be increased by allowing the grain to ripen until 

it has reached 25% to 28% K.M.C. and that test weight decreased as the 

grain ripened. Brewer and Poehlman (1968) working in Missouri concluded 

that MoB-475 winter barley swathed after the K.M.C. had reached 40%, had 

relatively stable yields, kernel weights and test weight. They also 

showed that kernel plumpness increased until the K.M.C. had decreased 

to 30%. 

Dorrell and Hodgins (1975) reported that flax could be swathed when 

the capsules contained as much as 50% moisture and still produce high 

quality oil. However stable yields, kernel weights, oil content, fatty 

acid composition of the oil and germination rate were only obtained when 

swathing occurred after the capsules contained 35% moisture. 

The results of the previously mentioned work are summarized in 

Table 1. It can be seen from this table that swathing can advance the 

completion of harvesting by a maximum of 12 days in oats, 9 days in 

wheat, 7 days in barley and 2 days in rye. 

The rate at which the crop matures in the swath depends largely on 

weather conditions. Dodds and Pelton (1969) observed that the change in 

K.M.C. in the swath was influenced by the vapor pressure deficit in 

the air. Any gains in K.M.C. in the swath were attributable to rainfall 

and long periods of low temperature ana high humidity. Murdock and 

Wilson (1928) state that swathing early allows the grain to cure uniformly 

and puts the grain in a protected position. 
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Table 1. Summary of research done on swathing 

Crop 

Wheat 

Wheat 

Wheat 

Cultivar 

Chinook 
Rescue 

Selkirk 

Chinook 

Hard Red Spring and 
durum wheats 

Soft Red 
Winter 
Wheat 

Barley 

Barley 

Barley 

Winter 
Barley 

Oats 

Abe 
Art her 

Vantage 

Olli 
Parkland 
Husky 

Moravian 

MOB-475 

Garry 

71 

Rye Antelope 

Flax Redwood 65 
Raja 

K.M.C. at 
which no 

losses appear 

35% 

25% to 38% 

35% 

25% to 35% 

41% 
41% 

Advance in 
harvest 
operation 

up to 9 days 

40% for yield 7 to 9 days 

35% for malting 

18% to 25% for malting 

40% for yield 
30% for kernel size 

35% 5 to 9 days 

40% to 45% 0 to 3 days 

35% 
50% for oil only 

Reference 

Dodds 1957 

Molberg 1963 

Dodds and Warder 196E 

Schneiter and French 
1969 

Tekrony, Phillips anc 
Howard 1976 

Dodds and Dew 1958 

Dew and Bendelow 196: 

Koening, Robertson 
and Dickson 1965 

Brewer and Poehlman 
1968 

Dodds 1961 

Dodds 1959 

Dorrell and 
Hodgins 1975 
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Swathing can also give protection against losses caused by some 

insects. Holmes and Peterson (1965) studied the effect of swathing 

on the wheat stem sawfly. They concluded that swathing at the stage 

recommended (1 week earlier than direct combining could be done) does 

not reduce. the number of sawflies and that swathing early enough to kill 

the sawfly larvae causes yield losses. They suggest that with severe 

infestations swathing should not be started until the sawfly larvae 

begin to cut the stems. With light infestations swathing the margins 

of the field will be sufficient. Swathing just after the larvae begin to 

cut does not kill the pest but does make grain recovery possible. 

Feather, Ruchman and Schaller (1968) in California found that the 

yields of barley windrowed at 51%, 49%, 45% and 31% K.M.C. were significantly 

lower than straight combining in a year that had good harvesting conditions. 

The protein content and germination rate were unaffected. They concluded 

that early swathing could reduce the risk of shattering and late 

lodging. As well it would allow for earlier seeding of the second crop 

in a double cropping sequence which would increase overall yield potential. 

In Russia, where weather conditions are somewhat similar to those in 

western Canada, the literature on this topic seems uncertain. Azin 

(1962) states that in the central Urals spring wheat should be windrowed 

when 40% to 60% of the kernels are at the "full wax" ripeness stage. 

If there is a danger of fall frosts the crop should be windrowed im

mediately even if it is at the end of the milk ripeness stage. In 

direct contradiction to this Mekinda et al. (1970) concluded that grain 

impurities, hectoliter weight and kernel weights were lower and grain 

damage higher in windrowed wheat than in direct combined wheat. 
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2.3 Physiological aspects 

The reason that crops can be cut at high K.M.C. without suffering 

any losses is that once they reach a critical K.M.C. the kernels are 

physiologically mature and need only to lose moisture. 

Physiologists have done a large amount of work on seed development. 

Most investigations have been concerned with uncovering the various components 

of yield. According to Langer (1967) early physiologists broke yield 

down into 4 components: 

1) number of plants per unit area 

2) number of heads per plant 

3) number of kernels per head 

4) weight per kernel 

It is obvious that swathing can only affect weight per kernel as 

the other three components have already been established prior to swathing. 

In more recent work along these lines Walpole and Morgan (1970) 

break the development of wheat heads into two major phases. The first 

lasting approximately 31 days after anthesis was characterized by a 

rapid increase in the weight of all developing florets and therefore all 

spikelets. This coincided with an increase in the dry matter of all 

kernels. The second phase lasted for approximately 32 days in which 

only a few spikelets increased in weight. As phase l progressed the 

absolute growth rates of grain increased and the demand for photosynthate 

by the heads was at its maximum when there was a marked senescence of 

the green tissue. When this occurred the second phase began. 
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Walpole and Morgan (1971) also noted much the same conditions for 

barley except that there were three phases. In the second of these the 

basal grains grew faster than the central and apical grains. They 

attributed this to the presence of awns which are longer at the base of 

the head and surround the more apical awns. 

The source of the carbohydrates used in grain filling has been 

affirmed many times. The use of 14co2 , clipping and shading experiments 

have shown that the flag leaf and other parts above the flag leaf 

internode constitute the main source of assimilates for the developing 

grain (Thorne (1965), Stay (1963), Wardlaw (1965) and Simpson (1968)). 

Thorne (1965) for example has shown that the wheat spike produces 17% 

to 30% of the final weight of the grain. Flag leaf assimilation was 

approximately 110% to 120% of the final grain weight. However, head 

respiration uses about 40% of the total assimilates·. She found that in 

awned barley the head and flag leaf each contribute' approximately 50% 

of the final grain weight. The awns presumably give an awned variety 

a productive edge over an awnless variety. 

Wardlaw (1965) states that the size of the sink (that is the grain) 

or the point of the carbohydrate's final usage regulates the flow of carbo

hydrates to it. Jenner and Rathjen (1972a, 1972b) found that when the 

flag leaf and head were not stressed the transport system between the 

two was the limiting factor. Swathing provides no control over any 

environmental conditions with the possible exception of water stress. 

When swathed, plants are unable to take up water and therefore are 

put into a state of water stress. In a review of the literature Evans, 

Wardlaw and Fischer (1975) state that water stress which reduces photo

synthesis results in better utilization of both stored carbohydrates and 
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photosynthates from leaves lower on the culm. This would seem to suggest 

that early swathing might actually allow the grain to better utilize 

the plant's stored assimilates. 

. 32 
Green, Dodds and Warder (1975) found that translocation of P from 

a treatment solution into kernels of swathed Chinook wheat approached 

zero at 35% K.M.C. and water uptake from control test tubes similarly 

decreased. From this they concluded that wheat is physiologically mature 

at 35% K.M.C. However, earlier work by Kisselback and Lyness (1948) states 

that the translocation of substances from winter wheat straw is not 

complete until 30% K.M.C. Harlan (1920) indicates that the translocation 

of plant material to the kernels of Hannchen barley ceases when the 

K.M.C. reaches 42%. 

Strebeyko, Wistock and Krzywack (1963) working with wheat noted the 

following concerning grain filling. 

1) A rapid increase in the stem weight began at about the same 

time as yellowing in the lower leaves and lasts for 5 weeks 

until the milky stage of the grain. 

2) Increases in total plant weight stopped when the grains 

reached the milky stage. Root growth stops at approximately 

the boot stage. 

3) During the milky stage of the grain from 90% to 104% of the 

final dry weight of the plant is attained. 

4) During the dough stage of the grain 102% of the final yield 

of the plant is attained. 
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Strebeyko and Gora (1964) working with barley found that 35% of 

the total dry weight yield was obtained at the beginning of the milk 

stage of the grain and that. 99% was attained by the dough stage. With 

oats Strebeyko and Madej (1963) found that in the milk stage of the 

grain from 91% to 99% of the total final dry weight is attained. At 

the dough stage 98% of the final yield was present. It is unfortunate 

that K.M.C.s which would allow comparisons to be made were not given. 

In all these.cases total plant dry matter peaked by the late milk stage 

or the dou~h stage of the grain. This would imply that cutting the crop 

at this stage should have no adverse effect on yield. 
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3. MATERIALS AND METHODS 

This research was done on wheat, oats and barley during the growing 

seasons of 1975 and 1976. In 1976 the number of swathing dates was in

creased from six to ten. The rest of the experimental procedures remained 

basically the same for the two years. 

3.1 Experimental procedure 

The 1975 work was done on block 16 of the Seed Farm. In 1976 the 

work was done on blocks 1,2 and 3 of the Old Irrigation site. Both sites 

are located at the University of Saskatchewan at Saskatoon. 

3.1.1 Soils 

The soil at the Seed Farm is classified as Aberdeen cloddy-granular 

'claysand Aberdeen solonetzic soils. They have Ap, Bca, C horizons and 

Ap, Bisz, Bca, C horizons respectively. Both of these have calcereous 

alluvial-lacustrine clay parent material. The slope of the land varies 

from very gentle slopes below 2% to gentle slopes from 2% to 5%. 

The soil at the Old Irrigation site is part of the Bradwell soil 

association. Soil texture varies from very fine sandy loam to sandy 

clay loam. It overlies glacial lacustrine parent material. It is 

moderately calcareous and is made up of more than 40% orthic (A, B and C 

horizons) and 15% eluviated (A, AeB, B and C horizons) profiles on 0-2% 

simple slopes. The soils at both locations are in the Dark Brown Soil 

zone. 

3.1.2 Weather conditions 

Differences in yields and quality between years are to be expected 

because of variations in the weather. Variations in the weather are 
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noted so that comparisons can be made later. Table 2 contains the 

pertinent weather information. 

Table 2. Weather data for July and August, 1975, 1976 and 30 year 

means (1941-1970) 

Total prec. Rain days Mean temp. Total hrs Total mm 
Period nun oc . of sunshine evaporation 

July 

. 30 year mean 62.2 11 19.6 341 239 

1975 27.2 7 19.7 367 240 

1976 75.2 12 18.3 326 216 

August 

30 year mean 43.7 10 17.7 294 206 

1975 35.1 14 14.7 268 164 

1976 8.9 10 18.3 323 240 

Source: Calvert, J.G. Monthly weather summaries. Saskatchewan Research 

Council, 1976 

It can be seen from Table 2 that weather conditions in July and 

August in both years were somewhat unusual. The total precipitation for 

the summer of 1975 was low. July was hot and dry. In August, however, 

the mean temperature was 3°C below normal and the hours of sunshine were 

9% below normal. This resulted in evaporation that was 20% below the 

30 year average for that month. Rain in August, 1975 fell in smaller 
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amounts but occurred more frequently than average. 

Weather conditions in the summer months of 1976 were the opposite 

of those in 1975. Above average rainfall along with lower temperatures 

were recorded in July, 1976. In August, 1976 there was only 20% of 

the normal rainfall and the mean temperature was 0.6°C above normal. 

As a result of these two factors evaporation was 16.5% above normal in 

August, 1976. 

3.1.3 Experimental design 

Each crop was treated as a separate experiment. The experimental 

. ' 

design was a RCB split plot with four replications. Cultivars were used as 

main plots and swathing dates the sub-plots. Cultivars used were, 

wheat, Neepawa, Glenlea and Pitic 62; barley, Betzes, Bonanza and 

Conquest; and oats, Harmon, Kelsey and Random. 

Border rows, the width of the sub-plots,were used at the ends of 

each replication. A roadway separated the replications but no space 

was left between whole plots within each replication. Sub-plot size 

was 2.44 m by 15.24 m with a 2.13 m wide swath being taken from this. 

The replications were seeded 36.58 m wide. On the first swathing date 

the middle 6.10 m were swathed leaving a center roadway. 

3.1.4 Cultural operations 

Wheat and barley were seeded on fallowed land on May 14, and oats on 

May 15, 1975. The seeding rate was 66 kg/ha. Fertilizer was placed with 

the seed at the recommended rate of 56 kg/ha of 11-48-0. A 2.44 m double 

disk drill with 15.2 em row spacing was used for seeding. In early June 
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the plots were sprayed with Buctril M to control broadleaved weeds. 

In 1976, wheat and oats were seeded on May 13 and barley on May 14 on 

fallowed land. Seeding and fertilizer rates were the same as those used 

in 1975. The plots were sprayed with Buctril M on June 10 to control 

weeds. In both years weeds that appeared in the pathways and around 

the plots were controlled by cultivation. Weeds were not a problem 

within the plots. 

3.1.5 Swathing procedure 

Once the heads had emerged the crops were checked regularly to 

ascertain when the kernels had developed to full size. When 50% of the 

kernels in any particular cultivar reached this stage the plots designated 

for the first swathing date in each replication of that cultivar were 

swathed. The swathing dates of all three cultivars were not necessarily 

taken on the same day. All the swathing was done with a self-propelled 

swather 2.13 m wide. In 1975 successive cuts were made at six intervals, 

one or two a week depending on how quickly the standing crop was 

maturing. The number of swathing dates was increased from six to ten in 

1976. This enabled swathing to be done at least twice a week over an 

extended period. 

3.1.6 Harvesting 

The last date of swathing was just prior to combining. The combining 

was done with a Massey Harris 35 self-propelled combine with a pickup 

attachment. The grain from each plot was sacked and stored until its 

yield and quality could be determined. 
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3.2 Accumulation of data 

Immediately after each plot was swathed a sample of 20 heads was 

taken for kernel moisture content (K.M.C.) determination. K.M.C. samples 

were also taken from the swaths as they dried in the field. The heads 

were threshed with a Vogel single head thresher, weighed, oven dried and 

then reweighed.· K.M.C. was determined by dividing the weight of the 

wet seed into the weight difference between the wet and dry seed (i.e. 

K.M.C. % =wet wt. (g) - dry wt. (g)). 
wet wt. (g) 

expressed on a.wet weight basis. 

All K.M.C. percentages are 

After all the varieties had been combined the yield, bushel weight 

and thousand kernel weight (1000 K.W.) were measured for each plot •. The 

bushel weights were later converted to hectoliter weights (H.W.). The 

percentage germination of a 100 seed sample of each plot was obtained 

by germinating on filter paper in petri dishes. The water used was 

treated with Cap~an to prevent fungus growth in the petri dishes. 

In 1975 a sample from every plot was taken to the Canadian Government 

Elevator in Saskatoon for grading by inspectors of the Canadian Grain 

Commission. In 1976, only two of the four replications of each variety 

were graded in this manner. 

The protein content of the wheat was obtained using a Udy·protein 

analyser. Bread making quality of the wheat was ascertained on one half 

of the replications in Dr. Sosulski's laboratory in the Crop Science 

Department at the University of Saskatchewan. Measurements were taken 

of sedimentati,on value, and gluten strength was determined from Mixograph 

readings. The variables obtained in this manner were time to peak gluten 

strength, the height of this peak and the area under the curve of gluten 

strength. 
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3.3 Statistical analysis 

An analysis of variance was done on all the variables in each 

experiment. However, non-homogeneity of cultivar error variances was 

suspected. To confirm this the sub-plot error term of the split plot 

experiment was partitioned by doing an analysis of v~riance on the 

variables in each cultivar. Homogeneity of the error variances among 

cultivars was then determined using Hartley's F max test. Using Duncan's 

multiple range test treatments means within cultivars were compared when 

a significant F test was found. Where homogeneity of cultivar error 

terms existed the appropriate mean square error term from the split plot 

analysis was used in the calculations. However, where there was no 

homogeneity the mean square error term from each individual cultivar 

analysis was used. By doing these things the misuse of Duncan's multiple 

range test was avoided. Correlation coefficients were determined to 

illustrate some of the more important relationships between K.M.C. at 

swathing and the variables studied. 
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4. RESULTS AND DISCUSSION 

4.1 Wheat 

4.1.1 Kernel moisture content of the grain at swathing 

In both years highly significant differences (1% level) were found 

in the K.M.C.s obtained at the various swathing dates. This was to be 

expected as K.M.C. by design covered wide ranges. Table 3 summarizes 

the data obtained. 

4.1.2 Wheat grain yield 

In 1975 the analysis of variance showed that there were highly 

significant differences (1% level) among cultivars. Pitic 62 was highest 

yielding followed by Glenlea and then Neepawa (Table 4). In 1976, 

however, there were no significant differences among cultivars. This 

was largely attributable to the hot, dry weather in August that damaged 

the later maturing Glenlea and caused rather severe shrivelling in Pitic 62, 

the latest maturing cultivar. 

In both years the effects of swathing dates were highly significant. 

Significant yield differences stopped occurring from the third swathing 

date onward in all three cultivars in 1975. This corresponded with K.M.C.s 

of 40.8% in Neepawa, 41.7% in Glenlea, and 35.4% in Pitic 62. In 1976 

yield had stabilized when the K.M.C. reached 36.7% in Neepawa, 40.7% in 

Glenlea, and 48.7% in Pitic 62 (Tables 3 and 4). 

The interaction of cultivars and swathing date was highly significant 

in 1975 when cultivar effects were significant, and not significant in 

1976 when cultivar effects were not significant. The significant 
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Table 3 Percentage K.M.C. of Wheat at date of swathing. 

Year Date Neepawa Glen1ea Pitic 62 

1975 Aug. 5 48.2 52.4 so.o 

Aug. 7 43.9 51.1 51.5 

Aug. 10 40.8 

Aug. 13 41.7 

Aug. 18 31.6 37.5 35.4 

Aug. 21 30.8 

Aug. 26 13.6 22.3 17.8 

Sept. 9 10.9 11.5 10.8 

1976 July 27 60.8 63.7 

July 30 60.0 63.8 

Aug. 3 51.2 55.2 63.1 

Aug. 6 48.1 50.0 59.8 

Aug. 10 36.7 40.4 48.7 

Aug. 13 25.6 33.3 44.3 

Aug. 17 13.0 19.5 33.0 

Aug. 20 9.6 11.5 16.5 

Aug. 24 12.0 11.6 13.5 

Aug. 30 11.4 11.8 12.3 

Aug. 31 12.2 

Sept. 3 14.1 
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Table 4 The effect of eultivar and swathing date of wheat on Jie1d, Kg/ha.* 

Year Date Neepawa G1enlea Pitie 62 

1975 1 2270 a 2250 a 2390 a 

2 2800 b 2610 b 2960 b 

3 2930 be 3400 c 4250 c 

4 3250 e 3610 c 4090 e 

5 3090 be 3740 e 4230 e 

6 3140 be 3570 c: 4280 c: 

X 2910 3200 3700 

s.E. 114 114 114 

1976 1 1410 a 1110 a 1090 a 

2 1870 b 1550 b 1740 b 

3 2860 e 2440 e 2570 c: 

4 2960 ed 3010 d 2740 e 

5 3250 de 3570 e 2830 e 

6 3170 de 3120 de 2880 c: 

7 3240 de 3430 de 3110 c 

8 3410 e 3400 de 3020 c 

9 3240 e 3480 de 3120 c 

10 3340 e 3280 e 2980 e 

-X 2880 2840 2610 

S.E. 96 155 172 

* Means within each year and eul~ivar followed by the same letter are not 

significantly different according to Duncan's Multiple Range Test at the 

51 level. 
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interaction in 1975 was a result of several things. The various 

swathing dates of the three cultivars were not always taken on the 

same day. Also the K.M.C. of the three cultivars were at different 

levels on the same date. As a result the three cultivars exhibited 

vastly different yields on the same date (Figure 1). 

4.1.3 Hectoliter weight of wheat 

The analyses of variance showed that the effects of cultivars, 

swathing date and the interaction of these two were all highly significant 

in both years. It can be seen from Table 5 that the H.W. of Neepawa 

increased slightly, Glenlea's dropped slightly and Pitic 62's dropped 

appreciably from 1975 to 1976. The loss of H.W. was due largely to the 

adverse effect of weather on the late maturing varieties. 

H.W. of Neepawa had stabilized at 40.8% in 1975 and 48.1% in 

1976. In Glenlea the H.W. stabilized at 37.5% K.M.C. in 1975 and at 

40.4% K.M.C. in 1976. The H.W. of Pitic 62 stabilized at 35.4% K.M.C. 

in 1975 and 48.7% K.M.C. in 1976, the same levels at which yields were 

maximized (Table 5). 

The significant interaction in 1975 H.W. is attributable to the 

same factors as for yield in 1975. In 1976 the effects of the interaction 

of cultivars and swathing dates cannot be interpreted as the cultivar 

error variances are not homogeneous. The differences between 

cultivar H.W.s at the different dates (corrected for K.M.C.) can be seen 

graphically in Figure 2. 
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Table 5 The effect of cultivar and swathing date of Wheat on hectoliter 

weights, Kg.* 

Year Date Neepawa Glen lea Pitic 62 

1975 1 59.7 a 57.4 a 54.9 a 

2 62.5 b 60.5 b 58.0 b 

3 64.7 c 65.0 c 63.4 c 

4 64.7 c 66.4 d 63.3 c 

5 64.5 c 67.0 d 63.7 c 

6 63.6 c: 67.0 d 63.7 c: 

-X 63.3 63.9 61.2 

S.E. .s .5 .s 

1976 1 55.6 a 50.7 a 43.9 a 

2 59.9 b 52.2 b 49.4 b 

3 65.4 c 59.5 c: 58.2 c 

4 67.4 d 62.4 d 58.7 c 

5 67.7 d 65.6 e 59.6 c 

6 67.3 d 65.9 e 60.2 c: 

7 67.7 d 65.1 e 60.6 c 

8 67.6 d 65.7 e 58.0 c 

9 67.0 d 66.1 e 61.6 c 

10 67.2 d 64.7 e 58.7 c 

X 65.3 61.8 56.9 

S.E. .4 .9 1,. 3 

* Means within each year and cultivar followed by the same letter are not 

significantly different at the 51 level according to Duncan's MultipleRange 

Test. 
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4.1.4 Thousand kernel weight of wheat 

The results obtained from the analysis of 1000 K.W. were almost 

identical to those for H.W. In both years there were highly significant 

effects due to cultivars, swathing dates and the interaction of these 

two. 

Duncan's multiple range test revealed that Neepawa had stabilized 

at 40.8% K.M.C. in 1975 and 36.7% K.M.C. in 1976. For Glenlea K.M.C.s 

of 37.5% and 40.4% were found in 1975 and 1976 respectively. K.M.C.s of 

35.4% in 1975 and 48.7% in 1976 were found for Pitic 62 (Tables 3, 6 

and Figure 3). 

The significant cultivar x date interaction in 1975 was a result of 

much the same factors that caused significant interactions in H.W. Here 

again the cultivar error variances were not homogeneous in 1976. 

4.1.5 Protein content of wheat 

The analysis of variance of this variable produced some results 

which are difficult to interpret. The effect of cultivars was highly 

significant in 1975 but not significant in 1976. The effects of swathing 

dates were not significant in 1975 and were significant (5% level) in 

1976. The interaction of cultivar and swathing dates was significant in 

1975 and not significant in 1976. 

In 1975 Neepawa had the highest mean protein content, 15.8%, 

Glenlea had 15.2% and Pitic 62 had 13.6%. The dry conditions the 

following year increased the mean protein content of Neepawa to 17.2%, 

Glenlea to 16.7% and Pitic 62 to 17.3% (Table 7). 
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Table 6 The effect of cultivars and swathing dates of Wheat on 1000 kernel 

weight, g.* 

Year Date Neepawa Glenlea Pitic 62 

1975 1 24.5 a 28.2 a 23.0 a 

2 27.2 ab 33.7 b 25.4 a 

3 29.9 be 39.3 c 32.5 b 

4 30.4 c 42.7 d 32.3 b 

5 31.0 e 42.7 d 34.2 b 

6 29.5 be 43.0 d 33.1 b 

-X 28.7 38.3 30.1 

s.E. .9 .9 .9 

1976 1 18.8 a 19.0 a 14.0 a 

2 21.8 b 21.8 b 18.5 b 

3 28.5 c 27.8 c 24.5 c 

4 30.0 cd 31.3 d 25.8 cd 

5 31.3 de 34.5 e 26.8 cd 

6 32.5 e 37.0 ef 26.5 cd 

7 32.0 de 35.5 ef 27.5 cd 

8 31.5 de 38.3 f 25.0 cd 

9 31.8 de 39.0 f 28.8 d 

10 31.8 de 36.8 ef 25.5 ed 

-X 29.0 32.1 24.3 

S.E. .6 1.0 1.1 

* Means within each year and eu1tivar followed by the same letter are 

not significantly different at the 51 level according to Duncan's 

Multiple Range Test. 
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Table 7 The effect of cultivar and swathing date of Wheat on percentage 

protein content.* 

Year Date Neepawa Glen1ea Pitic 62 

1975 1 16.3 a 14.4- a 13.0 a 

2 15.5 a 15.2 b 13.7 a 

3 15.3 a 15.4 b 13.9 a 

4 15.7 a 15.6 b 14.0 a 

s 15.6 a 15.4 b 13.5 a 

6 16.8 a 15.1 b 13.7 a 

-X 15.8 15.2 13.6 

S.E. .5 .2 .3 

1976 1 17.6 be 17.1 a 18.4 a 

2 17.5 be 17.2 a 17.1 a 

3 16.7 a 16.6 a 15.2 a 

4 17 .o ab 16.3 a 17.1 a 

5 17.5 be 16.6 a 17.6 a 

6 17.3 ab 16.7 a 17.5 a 

7 17.1 ab 17.0 a 17.0 a 

8 16.7 a· 16.9 a 18.1 a 

9 17 .o ab 16.1 a 16.7 a 

10 18.0 c 17.1 a 18.2 a 

-X 17.2 16.7 17.3 

S.E. .3 .4 .a 

* Means within each year and cu1tivar followed by the same letter are not 

significantly different at the 5% level according to Duncan's Multiple Range 

Test. 
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. From individual cultivar analyses it was found that the effects of 

swathing dates were significant only in Glenlea 1975 and Neepawa 1976. 

The significant interaction of cultivars and swathing dates in 1975 is 

due to the fact that significance only occurred in one cultivar. 

The protein content of Glenlea in 1975 stabilized at 51.2% K.M.C. 

Most of the significant mean differences present in the protein content 

of Neepawa; 1976 are a result of 2 low means (dates 3 and 8) and the 

mean for date 10 which is high. In spite of this the protein content 'of 

Neepawa stabilized at 48.1% K.M.C. 

4.1.6 Percentage germination of wheat 

The effect of cultivars on germination percentage was significant 

in 1975 but not significant in 1976. The effects of swathing dates were 

highly significant in both years. The date x cultivar interaction was 

significant in 1976 and was not significant in 1975. 

The individual cultivar analyses revealed that in 1975 swathing 

dates had no effect in Glenlea or Pitic 62. The seed of both of these 

cultivars had very high germination rates, even at the first swathing 

dates. In Neepawa, however, the germination percentage didn't reach its 

maximum until the K.M.C. at swathing was 40.8% (Table 8 and Figure 4). 

In 1976 no further significant mean differences occurred after 

Neepawa reached 36.7% K.M.C. The germination percentages had stabilized 

at 55.2% K.M.C. in Glenlea and at 44.3% K.M.C. in Pitic 62. 

In 1976 the cultivar error variances were not homogeneous so the 

significant cultivar x swathing date interaction can not be interpreted. 
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Table 8 The effects of cultivar and swathing date of wheat on percentage 

germination.* 

Year Date Neepawa Glen lea Pitic 62 

1975 1 94,0 a 99.5 a 97.0 a 

2 96.5 ab 99.5 a 97.0 a 

3 100.0 c 99.5 a 100.0 a 

4 98.0 be 100.0 a 98.5 a 

5 98.0 be 99.0 a 100.0 a 

6 99.5 be 99.5 a 99.5 a 

X 97.7 99.5 98.7 

S.E. 1.1 .5 .9 

1976 1 84.8 a 87.8 a 91.0 a 

2 89.0 be 95.0 b 92.3 abc 

3 85.5 ab 97.3 be 91.3 ab 

4 89.8 e 98.0 e 93.3 abc 

5 95.5 d 98.5 e 96.5 be 

6 100.0 e 99.0 e 98.8 c 

7 99.8 de 99.8 e 99.3 c 

8 99.5 de 99.8 c 98.3 c 

9 99.8 de 99.5 c 99.0 c 

10 99.5 de 99.5 c 98.0 ·c 

X 94.3 97.4 95.8 

S.E. 1.5 1.1 2.2 

* Means within each year and cultivar followed by the same letter are not 

significantly different according to Duncan's Mu~tiple Range Test at the 

5% level. 
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However, the different rates of increase in germinatio~ percentages of the 

three cultivars can be seen graphically in Figure 4. 

When the germination of the 1976 plots was determined in the 

fall of 1976 the Glenlea and Pitic 62 samples germinated poorly. As 

a result both cultivars had to be retested later that winter. The 

second time they germinated well. This would seem to indicate that the 

utility wheats may have a longer after-ripening period than the hard 

red spring wheats. 

4.1.7 

4.1.7.1 

Bread making guality of wheat 

Sedimentation values of wheat 

The effects of cultivars on sedimentation value were significant in 

1975 and were not significant in 1976. The effects of swathing dates and 

swathing date x cultivar interaction were highly significant in 1975 and 

1976. The individual cultivar analysis revealed that swathing dates affected 

only Neepawa and Glenlea in 1975. It also revealed that cultivar error 

mean squares were not homogeneous in 1976. 

There were relatively small differences in the sedimentation values 

of all three cultivars between the two years (Table 9). There were, 

however, dramatic increases in protein content between 1975 and 1976 

(Table 7). In both years Neepawa had the highest sedimentation value 

followed by Glenlea and then Pitic 62. The sedimentation values for 

Neepawa had reached high, stable values at 31.6% K.M.C. in 1975 and 

36.7% K.M.C. in 1976. Lower sedimentation values indicate a stronger 

gluten (Zeleny 1947). Therefore in order to obtain the optimum gluten 

strength Neepawa should be swathed before the K.M.C. drops from the 
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Table 9 The effect of cultivar and swathing date of wheat on the 

sedimentation value, cm3 ·* 

Year Date Neepawa Glen lea Pitic 62 

1975 1 38.7 a 32.4 a 32.5 a 

2 40.2 a 38.0 b 34.7 a 

3 41.3 a 44.6 c 36.8 a 

4 58.4 b 49.2 cd 37.8 a 

5 58.3 b 47.7 cd . 31.8 a 

6 58.2 b 51.8 d 34.8 a 

X 49.2 43.9 34.7 

s.E. 1.5 1.5 1.5 

1976 1 27.2 a 20.1 a 25.4 a 

2 30.9 a 21.1 a 28.2 abc 

3 36.4 b 32.5 b 27.4 ab 

4 41.5 c 42.6 c 29.1 abc 

5 55.1 d 49.2 d 35.6 be 

6 58.4 d 55.5 e 33.6 abc 

7 62.1 d 57.6 e 31.9 abc 

8 56.8 d 59.3 e 42.7 c 

9 60.2 d 58.6 e 29.4 abc 

10 59.6 d 60.7 e 43.0 c 

X 48.8 ·45.7 32.6 

s.E. 1.8 1.3 2.7 

*Means within each year and cultivar followed by the same letter are not 

significantly different at the 5~ level according to Duncan's Multiple 

Range Test. 
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36.7% to 31.6% range. The sedimentation value of Glenlea stabilized at 

higher values once it reached 37.5% K.M.C. in 1975 and 33.3% K.M.C. in 

1976. 

The significant differences that occurred between treatment means 

in Pitic 62 in 1976 are attributable to dates 8 and 10 which, for Pitic 

62, had very high sedimentation values. The last four dates were all 

swathed after the standing grain had fully matured. If the last three 

of these are ignored the sedimentation value of Pitic 62 stabilized at 

59.8% K.M.C~ 

The significant interaction in 1975 was a result of there being no 

significant date effects in Pitic 62 while Neepawa and Glenlea reached 

stability by the fourth date. 

4.1.7.2 Mixograph results 

4.1.7.2.1 Time to peak gluten strength 

Analysis of variance showed that in 1975 swathing dates did not 

produce significant effects, although there were highly significant 

differences between cultivars. In 1976 there were significant differences 

due to swathing dates and highly significant differences between cultivars. 

In both years Pitic 62 reached peak gluten strength in the shortest 

time, followed by Neepawa and Glenlea (Table 10). 

Significant differences between swathing date means stopped as soon 

as 60% K.M.C. was reached in Neepawa, and 33.3% K.M.C. was reached in 

Glenlea. · Significant differences were found in Pitic 62 but appear very 

erratic. In spite of this time to peak gluten strength stabilized at 

48.7% K.M.C. (Tables 3 and 10). 
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Table 10 The effects of cultivar and swathing date of wheat on the time, ,i,s .. 

required to reach peak gluten strength.* 

Year Date Neepawa Glen lea Pitic 62 

1975 1 3.27 a 6.17 a 2.25 a 

2 3.09 a 6.50 a 1.67 a 

3 3.00 a 6.42 a 2.42 a 

4 2.84 a 6.67 a 2.17 a 

5 3.09 a 6.92 a 2.00 a 

6 3.09 a 7.67 a 2.09 a 

X 3.06 6.72 2.10 

S.E .. .17 .17 .17 

1976 1 3.34 c 4.92 a 1.92 abed 

2 2.84 abc 4.92 a 1.67 a 

3 2.92 abc 5.42 ab 2.09 cd 

4 2.75 ab 5.84 b 1.75 ab 

5 2.83 abc 5.84 b 1.92 abed 

6 2.67 ab 6.67 c 2.00. bed 

7 3.00 abc 6.83 c 2.09 cd 

8 3.13 be 7.34 c 1.92 abed 

9 3.09 be 6.84 c 2.34 d 

10 3.00 abc 7.17 c 1.83 abc 

X 2.95 6.18 1.95 

S.E. .10 .23 .10 

* Means within each year and cultivar followed by the same letter are not 

significantly different at the 5% level according to Duncan's Multiple 

Range Teat. 
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4.1.7.2.2 The height of the curve at peak gluten strength 

During.both years the effects of swathing dates were significant 

and differences between cultivars were not. The error partitioning 

revealed that in both years swathing dates had no :s~gnificant effects on 

Pitic 62. Mean differences in Neepawa, 1975 can not be interpreted. 

Significant differences occurred but do not fit any pattern or level off 

at any particular K.M.C. In 1976 mean differences stabilized in Neepawa 

once the K.M.C. had dropped to 51.2%. In Glenlea this variable stabilized 

at K.M.C.s of 41.7% and 55.2% in 1975 and 1976 respectively (Tables 3 

and 11). 

4.1.7.2.3 Area under the curve of gluten strength 

The variance and individual cultivar analyses showed that significant 

effects occurred only in swathing dates in Neepawa in 1975. Significant 

mean differences occurred in Neepawa, 1975 but as·with height of peak 

gluten strength for Neepawa, 1975 do not fit any pattern (Table 12). 

4.1. 8 Wheat grading 

The commercial grades given to the seed from each plot have been 

condensed into a frequency table (Table 13). Since grade is qualitative 

no statistical analyses was done. However, a brief look at Table 13 

gives a good indication of how swathing date affects commercial grade. 

The highest grades of Neepawa were obtained when swathing occurred 

at 40.8% K.M.C. in 1975 and at 51.2% K.M.C. in 1976. The grade given 

the two replications on the 3rd swathing date 1976 was a poor 1 C.W. 

Since there is no price difference between a poor 1 C.W. and a straight 

1 C.W. which was obtsined on the following dates, the 3rd date was 
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Table 11 The effects of cultivar and swathing date of wheat on the height, 

em, of the curve at peak gluten strength.* 

Year Date Neepawa Glen lea Pitic 62 

1975 1 7.0 d 6.0 a 6.4 a 

2 6.4 ab 6.7 b 6.3 a 

3 7.0 d 7.7 d 7.3 a 

4 6.6 ab 7.4 cd 7.2 a 

5 6.8 c 7.4 cd 7.1 a 

6 6.4 a 7.1 be 6.9 a 

X 6.7 7.0 6.9 

S.E. .1 .2 .3 

1976 1 6.0 ab 6.7 ab 6.4 a 

2 6.2 abc 6.3 a 6.2 a 

3 6.5 cd 7.5 bed 7.1 a 

4 6.2 abc 7.5 bed 7.1 a 

5 6.7 d 8.1 d 8.0 a 

6 6.2 abc 7.3 be 7.2 a 

7 6.5 cd 7.8 cd 7.3 a 

8 5.8 a 7.0 abed 7.9 a 

9 6.2 abed 7.6 bed 6.9 a 

10 6.2 abed 7.5 bed 8.2 a 

X 6.2 7.3 7.2 

S.E. .1 .3 .4 

* Means within each year and cultivar followed by the same letter are not 

significantly different at the 51 level according to Duncan'a Multiple 

Range Test. 
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Table 12 The effects of cu1tivar and swathing date of wheat on the area, 

2 em , under the curve of gluten strength.* 

Year Date Neepawa Glen lea Pitic 62 

1975 1 10.2 e 59.8 a 64.5 a 

2 63.5 b 61.4 a 62.7 a 

3 66.4 d 62.6 a 70.1 a 

4 62.9 b 58.0 a 70.1 a 

5 65.1 c 57.2 a 70.4 a 

6 61.4 a 52.8 a 66.0 a 

X 64.9 58.6 67.3 

S.E. .4 1.5 2.1 

1976 1 63.7 a 63.8 a 62.4 a 

2 64.1 a 60.4 a 61.3 a 

3 66.0 a 68.6 a 71.6 a 

4 61.7 a 67.5 a 69.7 a 

5 64.4 a 68.1 a 77.0 a 

6 60.3 a 60.0 a 68.5 a 

7 63.6 a 63.7 a 69.9 a 

8 58.3 a 56.5 a 75.7 a 

9 61.2 a 61.6 a 67 .a a 

10 60.2 a 59.4 a 77.3 a 

X 62.3 63.0 70.1 

S.E. 2.5 2.5 2.5 

* Means within each year and cultivar followed by the same letter are not 

significantly different at the 5% level according to Duncan's Multiple 

Range Test. 
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Table 13 Frequency of wheat grades obtained on successive swathing dates. 

Year* Date Neepawa Glen lea Pitic 62 
grade frequency grade frequency grade frequency 

1975 ** 3CW 2CW lCW 2CU lCU 3CU 2CU lCU 

1 1 2 1 4 2 2 

2 2 2 1 3 1 3 

3 1 3 4 4 

4 2 2 4 4 

5 4 4 4 

6 3 1 4 4 

1976 JCU 3CW 2CW lCW JCU 2CU lCU 3CU 2CU lCU 

1 2 2 2 

2 1 1 2 2 

3 2 1 1 1 1 

4 2 1 1 2 

5 2 2 1 1 

6 2 2 2 

7 2 2 1 1 

8 2 2 1 1 

9 2 2 1 1 

10 2 2 2 

* In 1975 four replications vere graded and in 1976 two replications were 

graded. 

** C.~~. is Canada Western Red Spring wheat and Co U. is Canada Utility tvheat. 
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included as a 1 C.W. The grades of Glenlea had stabilized at 41.7% K.M.C. 

and 40.4% K.M~C. in 1975 and 1976 respectively. 

Pitic 62 presents a clear picture in 1975 but an uncertain one in 

1976. In 1975 the grade stabilized at 1 C.W. at 35.4% K.M.C. However, 

in 1976 1 C.W. was only attained once, on the 9th date. With the exception 

of this one sample all other samples of Pitic 62 were noted by the grains 

inspectors to be shrunken and light weight. The grades obtained on the 

3rd date were almost as good if not better than the grades of later dates. 

As noted in previous sections the extremely hot dry conditions that existed 

in August 1976 caused losses in Pitic 62's yield, 1000 K.W. and H.W. 

These losses are reflected in the grades of Pitic 62 obtained that year. 

4.1.9 Discussion of wheat variables 

The basic problem that this research was devoted to resolving is 

how early the various cultivars of wheat ~an be swathed without incurring 

any significant decrease in yield or grain quality. Differences in the 

data obtained in the two years are attributable to the dry conditions in 

August, 1976 and the coarser soil used in 1976. 

Yield was significantly correlated with all variables except protein 

content in 1976. K.M.C. had significant negative correlations with all 

variables except protein content, time to peak gluten strength, height of 

curve at peak gluten strength and area under the curve of gluten stength 

(Tables 14 and 15). This indicates that the maturity at swathing does not 

have much of an effect onmixograph results. 

considerable impact on the yield, 1000 K.W., 

It does, however, have 

and H.W. Of interest is 
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Table 14 Simple correlations among wheat variables. 

Variables Yield IC.M.C. B. W. 1000 K. W. % Germ. % Protein 

1975 

Yield 1.000 

K.M.C. -.589 ** 1.000 

** ** u.w. .638 -.630 1.000 

** ** ** 1000 K. W. .557 -.423 .779 1.000 

%. Germination ** * * ** .413 -.254 .333 .412 1.000 

% Protein ** -.142 1.000 -.309 -.111 .288 .075 

1976 

Yield 1.000 

** K.M.C. .-.724 1.000 

** ** H.W. .801 -.589 1.000 

** ** ** 1000 K. W. .818 -.634 .881 1.000 

** ** ** ** % Germination .596 -·792 .476 .467 1.000 

% Protein -.159 -.021 ** .335 ** .342 -.034 1.000 

* significant at the 5% level 

** significant at the 1% level 



43 

Table 15 Simple correlations among bread quality variables. 

Variable K.M.C. Sedimentation Time Height Area 
value 

1975 

K.M.C. 1.000 

** Sedimentation -.500 1.000 

Time to peak. .051 .261 1.000 

Height at peak -.245 .1~5 .234 1.000 

* ** Area under curve .073 -.371 .738 .253 1.000 

1976 

K.H.C. 1.000 

Sedimentation -.698 ** 1.000 

Time to peak -.116 .397 ** 1.000 

Height at peak -.239 .152 .221 1.000 

** ** Area under curve .001 -.219 -.409 .733 1.000 

* significant at the 5~ level 

** significant at the 11 level 
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the fact that K.M.C. is not correlated with protein content while it is 

significantly correlated with sedimentation value which is a measure of 

gluten quality. This is probably due to the protein being laid down in 

the kernel first whereas gluten quality is based on the protein-carbohydrate 

matrix. .Therefore anything that alters the fixing of carbohydrates can 

affect gluten strength. 

The results obtained from the two years' work brought out the 

following trends in each of the three cultivars. 

4.1.9.1 Neepawa 

In 1975 yield, H.W., 100 K.W., germination percentage, and grade 

of Neepawa had stabilized at 40.8% K.M.C. The sedimentation value 

remained at a more desirable level until the K.M.C. dropped to 31.6%. 

Any variables which were not significantly affected by swathing dates 

had stabilized before the first swathing date. 

In 1976 the last variables to stabilize were yield, 1000 

K.W., germination percentage and sedimentation value. Stabilization of 

these variables occurred when the K.M.C. dropped to 36.7% (Table 16). 

In general terms Neepawa can be swathed safely when the K.M.C. is 

between 40.8% and 36.7%. At this stage the kernels were noted to be in 

the stiff dough stage with few green kernels. In the stiff dough stage 

the kernels can still be flattened between the thumb and forefinger. 

Only a trace of green remained on the stems. 

This conclusion varies slightly from that of Dodds (1957), Dodds 

and Warder (1966), and Schneiter and French (1969). Their work indicated 

that Chinook, Selkirk and Rescue hard red spring wheats can be swathed 

safely when the K.M.C. has reached 35%. Molberg (1963) found a range of 
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Table 16 The percentage K.M.C. of wheat at which the variables studied 

stabilized. 

Year Variable Neepawa Glen lea Pitic 62 

1975 Yield 40.8 41.7 35.4 

H. W. 40.8 37.5 35.4 

1000 K. W. 40.8 37.5 35.4 

% protein 48.2 51.1 50.0 

% germination 40.8 52.4 50.0 

Grade 40.8 41.7 35.4 

Sedimentation 31.6 37.5 50.0 

Time to peak 48.2 52.4 50.0 

Height at peak 41.7 50.0 

1976 Yield 36.7 40.4 48.7 

H. W. 48.1 40.4 48.7 

1000 K.W. 36.7 33.3 48.7 

% protein 48.1 63.7 63.1 

% germination 36.7 55.2 44.3 

Grade 51.2 40.4 48.7 

Sedimentation 36.7 33.3 48.7 

Time to peak 60.0 33.3 48.7 

Height at peak 51.2 55.2 63.1 
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stabilization for Selkirk of from 38% to 25% K.M.C. At the lower limit 

of this range he found that Selkirk began to suffer yield losses as a 

result of shattering. The upper limit of this range corresponds almost 

exactly to the lower limit found for Neepawa in this experiment. 

The stiff dough stage of the development was noted by Molberg to co

incide with the stabilization of yield and quality factors in Selkirk 

wheat. The different cultivars of hard red spring wheat used in this 

experiment, the unusual weather conditions that existed and only having 

two years' data could account for the slightly higher range of stabilization 

found. 

4.1.9.2 Glenlea 

The interpretation of the results obtained from Glenlea was slightly 

more complex. Unlike Neepawa the yield, H.W. and 100d K.W. did not all 

stabilize on the same swathing date. 

The two factors of most economic importance, yield and grade reached 

equilibrium at 41.7% K.M.C. and 40.4% K.M.C. in 1975 and 1976 respectively. 

Volume weight is a major criterion in determining grade and hence price 

given. H.W. reached stabilization at 37.5% K.M.C. in 1975 and at the 

same point as yield and grade in 1976. In both years stable 1000 K.W.s were 

obtained after yield and grade had stabilized. This occurred when the 

K.M.C. had dropped to 37.5% in 1975 and 33.3% in 1976. In 1976 there was 

no significant difference between the 1000 K.W. obtained when swathing 

occurred at 40.4% (5th date) and 33.3% (6th date). It is conceivable 

then that the 1000 K.W. of Glenlea could have stabilized at 37.5% in 1976 

as it did in 1975. 
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To obtain optimum yields and grades of Glenlea swathing can be 

initiated when the K.M.C. has reached a range of 40% to 42%. However, 

to let the H.W. and 1000 K.W. stabilize, the start of swathing should be 

delayed until the K.M.C. has dropped to at least 37.5%. This level is 

3.5 percentage points lower than the point of stabilization found in 

Abe and Arther 71 soft red winter wheats by Tekrony et al (1976). It 

is almost exactly the same as the upper limit of the range of stabilization 

found by Molberg (1963) in Selkirk hard red spring wheat. 

At 37.5% K.M.C. the crop was yellowing unevenly. A large percentage 

of the kernels were in the stiff dough stage (when the kernel flattens 

but does not break when squeezed between the thumb and forefinger). 

Only a few kernels were in the hard dough stage (when a fingernail 

was needed to dent the kernel). 

4.1.9.3 Pitic 62 

In 1975 protein content, germination, sedimentation value, time to 

peak gluten strength, and height of curve at peak gluten strength were not 

affected by maturity at swathing. The yield, H.W., 1000 K.W., and grade 

had all stabilized by 35.4% on the third swathing date. The problem with 

the 1975 data is that there was such a large difference between the K.M.C. 

on the second date (51.5%) and the third date (35.4%). This large drop 

makes it difficult to state precisely when the variables stabilized. 

In 1976 the first swathing date was taken at a higher K.M.C. As 

a result the only variables unaffected by swathing date were protein 

content and the height of at peak gluten strength. Once the K.M.C. had 

reached 48.7% yield, H.W., 1000 K.W., sedimentation value, grade and time 

to peak gluten strength had all stabilized. Germination stabilized at 
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44.3% K.M.C. Swathing dates had little or no effect on the mixograph 

results in Pitic 62. 

The unfortunate aspect of the 1976 data is that there was high 

variability. The error mean squares obtained for yield, H.W., 1000 K.W., 

protein content, germination percentage,and sedimentation value of Pitic 62 

were higher than the respective error mean squares of Neepawa and Glenlea. 

In a situation like this it is unlikely that small mean differences would 

be significant. After using Duncan's multiple ,range test to compare 

mean differences one would conclude that Pitic 62 could be swathed at 48.7% 

K.M.C. without any significant reduction of yield or quality. 

In 1976, no significant mean differences occurred after the third 

swathing date. However, there appeared to be a tendency for yield, H.W., 

1000 K.W., germination and sedimentation value to increase slowly and 

to'level off when the K.M.C. reached 33.0% K.M.C. (Table 17). 

The high variability in Pitic 62 is evident in the data obtained 

from the last four swathing dates. By the 7th swathing date the standing 

grain had fully ripened. As noted earlier, dates 8 and 10 varied greatly 

from the stabilized levels. These dates produced low yields, H.W.s, 

and 1000 K.W.s but produced high protein and sedimentation values. 

Part of the explanation for the behavior of dates 8 and 10 came from 

recorded observations in the field. It was noted that the north end of 

replication 4 was staying green and continuing to grow after the rest of 

the plots had started to yellow. Plots designated for dates 8, 6 and 10 

were affected by this. In order to remove this obvious variability only 

the southern 7.6 m of plots 6 and 8 were swathed. The resulting yields 

of these two plots were multiplied by two. Despite this, the K.M.C. of 



Table 17 The effect of maturity at swathing on K.M.C.,yield, H.W., germination rate, 

sedimentation value and prot:e in content of Pitic 62 in 1976. 

Date K.M.C. Yield H.W. 1000 K.W. % germ. Sedimentation % protein 

\ 

1 63.1 1090 43.9 14.0 91.0 25.4 18.4 

2 59.8 1740 49.4 18.5 92.3 28.2 17.1 

3 48.7 2570 58.2 24.5 91.3 27.4 15.2 

4 44.3 2740 -58.7 25.8 93.3 29.1 17.1 
+:'-
1..0 

5 33.0 2830 59.6 26.8 96.5 35.6 17.6 

6 16.5 2880 60.2 26.5 98.8 33.6 17.5 

7 13.5 3110 60.6 27.5 99.3 31.9 17.5 

8 12.3 3020 58.0 25.0 98.3 42.7 18.1 

9 12.2 3120 61.6 28.8 99.0 29.4 16.7 

10 14.1 2980 58.7 25.5 98.0 43.0 18.2 

X 2610 56.9 24.3 95.8 32.6 17.3 

S.E. 78 1.2 1.1 2.2 2.7 .8 
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dates 6 and 8 in replication 4 were higher than in the other replications. 

By the tenth date the plot had fully ripened and was swathed completely. 

Because it had stayed green longer the yield of this plot was so large 

it was treated as a missing plot. 

Replication 4 alone cannot account for all the variability found in 

Pitic 62. The shrunken kernels and high protein contents obtained in 

1976 point to conditions of drought. It would appear then that dates 8 

and 10 were affected by the day conditions more than the other dates. 

This did not concur with the observations made in replication 4, unless 

of course the dry conditions caused the grain in the later maturing 

plots to shrivel even more. Natural variability and sampling errors 

could also· result in some of the variability found in Pitic 62. 

To conclude from the statistical analysis that Pitic 62 can be 

swathed at 48.7% K.M.C. in a dry year such as 1976 would be foolhardy, 

especially in light of the trends indicated. To be safe, Pitic 62 

should be allowed to ripen until the K.M.C. has reached the 35.4% (point 

of stabilization in 1975) to 33% (apparent point of stabilization in 

1976) range. 

When the K.M.C. of Pitic 62 was approximately 50% in 1976 the lower 

portions of the stems had started· to yellow, and the awns were difficult 

to remove. By the time the K.M.C. had dropped to 33% the crop had just 

finished turning yellow. Only a hint of green remained on the stems and 

heads. The kernels were in the hard dough stage and very few remained 

green. 

The range of stabilization is very close to that found by Dodds 

(1957) and Dodds and Warder (1966) in Chinook hard red spring wheat. 
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It falls within the ranges of stabilization outlined by Molberg (1963) 

and Schneiter and French (1969). In this experiment Pitic 62 reached 

stabilization slightly later than Neepawa and Glenlea. In "Varieties of 

Grain Crops for Saskatchewan, 1975" published by Saskatchewan Agriculture 

there is a comment that low bushel weight often results from harvesting 

Pitic 62 too early. To a limited degree this is verified by the findings 

of this experiment. 

4.1.9.4 Advance in maturity as a result of swathing 

Measurements of the rate at which the swaths dried in the field 

were attempted in both years. In 1975 frequent small showers and low 

evaporation kept the swaths damp and ruined this aspect of the experiment. 

In 1976 the K.M.C.s of swaths that were cut after about 45% K.M.C. 

had been reached were measured as the swaths dried. The dates at which 

the standing crops had fully matured were obtained from Table 3. 

The yield and quality of Neepawa had stabilized by August 10 when 

the K.M.C. was 36.7%. The standing crop had ripened to 13% K.M.C. by 

August 17. It was noted in the field book that when the critical swaths 

were sampled on August 13 they had a K.M.C. of 17%. One or two days 

would have to be allowed for it to dry completely. Swathing at the 

earliest possible date (on the critical date) speeded the ripening of 

Neepawa by approximately two to three days. The swaths took four or 

five days to dry. 

Much the same thing was found for Glenlea. The critical point of 

Glenlea was reached just slightly after the fifth swathing date on 

August 10 (approximately 37.5% K.M.C.). The standing crop did not fully 

ripen until August 20. However, the fifth swathing date had dried to 

12% K.M.C. by August 17. The swaths took seven days to mature. Thus 

maturity was hastened by at least three days. 
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The standing crop of Pitic 62 reached 13.5% K.M.C. by August 24. 

By August 20 the swaths cut on August 13 and August 17 had reached 11.5% 

K.M.C. and 9.4% K.M.C. respectively. In 1976 a gain of approximately four 

days in maturity was achieved by swathing early. 

4.2 Barley 

4.2.1 Kernel moisture content of the grain at time of swathing 

The K.M.C. was measured in the field at time of swathing in order 

to gauge the maturity of the crop. The analysis of variance showed 

highly significant effects of maturity at swathing on K.M.C. The mean K.M.C.s 

obtained on the various swathing dates are shown in Table 18. 

4.2.2 Barley grain yield 

In both years there were no significant differences among cultivars. 

The effects of dates and date x cultivar interaction were highly sig

nificant both years. However, cultivar (main plot) error mean squares 

were not homogeneous in 1975 and in 1976. 

In 1975 the yield had stabilized by 38.3% K.M.C. in Betzes, 31.7% 

in Bonanza, and by 43.5% K.M.C. in Conquest. In 1976 significant mean 

differences had stopped occurring by 52.1% K.M.C. in Bonanza, 50.4% 

K.M.C. in Conquest, and 31.5% K.M.C. in Betzes (Tables 18, 19 and Figure 5). 

4.2.3 Hectoliter weight of barley 

K.M.C. had a highly significant effect on the H.W. during both 

years. The effect of cultivars was significant in 1976 and highly 

significant in 1975. The cultivar x swathing date interactions were not 

significant. Individual cultivar analyses revealed that swathing date effects 

were not significant in Betzes in 1975. 
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Table 18 The effect of cultivars and swathing dates of barley on the 

percentage K.M.C. 

Year Date Betzes Bonanza Conquest 

1975 July 25 54.1 

July 29 49.0 46.9 43.5 

Aug. 5 38.3 31.7 32.7 

Aug. 6 33.2 29.7 26.3 

Aug. 7 31.6 23.0 25.5 

Aug. 10 14.4 

Aug.· 13 13.8 

Aug. 26 13.1 11.4 13.2 

1976 July 21 60.8 58.8 59.8 

July 26 53.7 52.1 50.4 

July 29 50.4 48.4 45.8 

Aug. 2 41.1 34.6 33.6 

Aug. 5 .31.5 /24.0 24.4 

Aug. 9 15.4 15.4 16.0 

Aug. 12 15.3 14.6 14.8 

Aug. 17 10.9 10.6 10.6 

Aug. 19 9.6 9.6 9.7 

Aug. 20 9.5 9.4 9.4 



54 

Table 19 The effect of cultivars and swathing dates of barley on the 

mean yields, Kg/ha.* 

Year Betzes Bonanza Conquest 

1975 1 3980 a 3820 a 2790 a 

2 4130 ab 4410 b 4020 b 

3 4290 ab 4520 b 4600 b 

4 4080 ab 4330 b 4500 b 

5 4360 b 4520 b 4500 b 

6 4460 b 4410 b 4270 b 

X 4220 4340 4110 

S.E. 116 135 238 

1976 1 1520 a 1950 a 2060 a 

2 2660 b 3320 b 3280 b 

3 2940 be 3400 b 3210 b 

4 3220 cd 3460 b 3432 b 

5 '3420 de 3500 b 3710 b 

6 3570 de 3600 b 3540 b 

7 3650 e 3730 b 3880 b 

8 3400 de 3120 b 3030 b 

9 3790 e 3210 b 3090 b 

10 3700 e 3290 b 3200 b 

-X 3190 3260 3240 

S.E. 124 130 216 

* Means within each year and cu1tivar followed by the same letter are not 

significantly different at the 5% level according to Duncan's Multiple 

Range Test. 
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Between 1975 and 1976 the H.W.s increased approximately 1 kg in 

Betzes and Conquest and dropped by the same amount in Bonanza (Table 

20). In Betzes the H.W.s had stabilized before 49% K.M.C. (the 1st 

swathing date) in 1975 and by 41.1% K.M.C. in 1976. In 1975 and 1976 

respectively critical K.M.C.s of 31.7% and 52.1% were found for Bonanza, 

and K.M.C.s of 32.7% and 33.6% were found for Conquest. In Bonanza, 

1976 the mean H.W. continued to increase slightly after 52.1% K.M.C. had 

been reached, but the difference was not statistically significant 

(Tables 18, 20 and Figure 6). 

4.2.4 1000 kernel weight of barley 

The analyses of variance showed that in both years the effects of 

cultivars and swathing dates on 1000 K.W. were highly significant. The 

interactions of cultivars and swathing dates were not significant. Individual 

cultivar analysis pointed out that swathing dates had no significant 

effect on 1000 K.W. in Bonanza but did affect 1000 K.W. of Betzes and 

Conquest in 1975. 

When the 1000 K.W.s had stabilized in 1975 and 1976 the K.M.C.s 

were 38.3% and 41.1% in Betzes, and 43.5% and 45.8% in Conquest. 1000 

K.W. stabilization in Bonanza occurred by 48.4% K.M.C. in 1976. Since 

there was no significance in Bonanza 1975, stabilization occurred prior 

to 46.9% K.M.C. (Tables 18, 21 and Figure 7). 

4.2.5 Percentage germination of barley 

In 1975 the effects of cultivars and cultivar x swathing date 

interaction were highly significant. Swathing dates themselves were not 

significant. Individual cultivar analysis revealed that the effects of 
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Table 20 The effect of cultivars and swathing dates of barley on the 

mean hectoliter weights, Kg.* 

Year Date Betzes Bonanza Conquest 

1975 1 50.5 a 40.0 a 46.1 a 

2 51.5 a 49.7 b 48.6 b 

3 51.3 a 49.9 b 50.4 c 

4 52.7 a 50.7 b 50.3 c 

5 51.2 a 50.7 b 50.5 c 

6 52.1 a 50.5 b 50.4 c 

X 51.5 49.9 49.4 

S.E. .s .5 .5 

1976 1 41.2 a 41.4 a 40.6 a 

2 49.1 b 47.9 b 48.6 b 

3 51.2 e 49.7 b 49.7 be 

4 55.2 d 49.1 b 50.1 bed 

5 55.3 d 50.3 b 52.0 cd 

6 55.9 d 50.8 b 53.2 d 

7 54.9 d 50.2 b 51.1 bed 

8 53.7 d 49.9 b 51.4 bed 

9 54.6 d 49.4 b 51.7 cd 

10 56.0 d 49.6 b 52.4 ed 

X 52.7 48.8 50.1 

S.E. .6 1.2 1.0 

* Means within each year and cultivar followed by the same letter are 

not significantly different at the 5% level according to Duncan's 

Multiple Range Test. 
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Table 21 The effect of cultivars and swathing dates of barley on the 

mean thousand kernel weights, g.* 

Year Date Betzes Bonanza Conquest 

1975 1 32.9 a 31.9 a 28.3 a 

2 34.3 ab 31.8 a 32.4 b 

3 35.9 b 33.0 a 35.0 b 

4 36.2 b 33.8 a 34.7 b 

5 36.2 b 32.8 a 34.1 b 

6 35.1 ab 32.4 a 34.8 b 

X· 35.1 35.6 33.2 

S.E. .9 .9 .9 

1976 1 18.8 a 17.3 a 17.5 a 

2 25.8 b 22.8 b 23.5 b 

3 27.8 c 25.8 be 26.3 c 

4 33.8 d 25.0 be 26.0 c 

5 34.0 d 25.8 be 28.3 e 

6 35.3 d 25.8 be 29.8 c 

7 32.8 d 26.0 be 28.0 c 

8 31.5 d 25.5 be 27.8 c 

9 33.5 d 26.5 be 28.0 c 

10 33.8 d 27.0 c 28.3 c 

X 30.7 24.7 26.3 

S.E. 1.3 1.3 1.3 

* Means within each year and cultivar followed by the same letter are 

not significantly different at the 5% level according to Duncan's 

Multiple Range Test. 
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swathing dates in 1975 were significant in Conquest but not in Bonanza 

or Betzes. In 1976 the only factor that proved to be significant was 

the swathing date. The significant cultivar x swathing date interaction 

in 1975 was a result of two factors. While the germination levels of 

Bonanza and Conquest were increasing the germination was decreasing in 

Betzes (Figure 8). Furthermore, the effects of swath,ing dates were 

significant in Conquest but not in Betzes or Bonanza. 

Germination had stabilized prior to 49% K.M.C. and by 53.7% in 

Betzes; prior to 46.9% K.M.C. in Conquest, in 1975 and 1976 respectively 

(Tables 18, 22 and Figure 8). 

No explanation for the germination differences between 1975 and 

1976 can be given other than the weather conditions when the grain was 

ripening were dramatically different. In 1975 August was considerably 

damper than it was in 1976. 

4.2.6 Discussion of barley variables 

The most noticeable trends in all three cultivars of barley were 

the lower yields obtained in 1976 as opposed to 1975.· The average 

yields in 1976 were approximately 1 tonne/ha lower than those of the 

previous year. The 1000 K.W.s were considerably lower in 1976. How

ever, the H.W.s were practically unchanged. This is a result of the 

coarser textured soil and the drought conditioning in August. 

The K.M.C. was negatively correlated with all variables except the 

germination percentage in 1975. Yield was positively correlated with 

H.W. and 1000 K.W. in both years and with germination in 1976 (Table 23). 

4.2.6.1 Betzes 

In 1975 the effects of swathing dates were not significant on H.W. 

and germination. The yield, 1000 K.W. and feed grade stabilized by 

38.3% K.M.C. In 1976 the yield stabilized by 31.5% K.M.C.; the H.W. 
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Table 22 The effect of cultivars and swathing dates of barley on the 

mean percentage germination.* 

Year Date Betzes Bonanza Conquest 

1975 1 80.0 a 71.5 a 63.0 a 

2 71.0 a 68.0 a 76.5 b 

3 68.5 a 72.0 a 81.5 b 

4 69.0 a 76.0 a 81.5 b 

5 61.5 a 79.5 a 79.0 b 

6 64.5 a 84.0 a 85.0 b 

X 69.1 75.2 77.8 

s.E. 4.8 4.8 4.8 

1976 1 83.5 a 91.5 a 77.8 a 

2 98.0 b 99.5 b 97.5 b 

3 99.5 b 99.8 b 98.8 b 

4 99.3 b 100.0 b 100.0 b 

5 99.3 b 100.0 b 97.8 b 

6 99.3 b 99.5 b 99.5 b 

7 99.3 b 100.0 b 99.3 b 

8 99.3 b 99.5 b 99.0 b 

9 99.8 b 99.8 b 99.8 b 

10 99.8 b 100.0 b 99.5 b 

X 97.7 99.0 96.9 

S.E. 2.6 .9 2.9 

* Means within each year and cultivar followed by the same letter are 

not significantly different at the 5% level according to Duncan's 

1-ful tiple Range Test. 
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Table 23 Simple correlations among barley variables. 

Variable Yield K.M.C. H .. W. 1000 K.W. % germ. 

1975 

Yield 1.000 

** K.M.C. -.553 1.000 

** H.W. .521 -.474 ** 1.000 

** ** ** 1000 K.W. .328 . -.339 .546 1.000 

%. germination .190 -.141 .026 .072 1.000 

1976 

Yield 1.000 

K.M.C. -.477 ** 1.000 

u.w. ** ** .672 -.591 1.000 

1000 K.W. ** ** ** .562 -.548 .936 1.000 

4 germination .490 ** -.442 ** .561 ** .460 ** 1.000 

** significant at the 1% level 
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and 1000 K.W. at 41.1% K.M.C.; the germination percentage by 53.7% 

K.M.C. (Table 24). In both years the yield stabilized somewhere between 

38.3% K.M.C. and 31.5% K.M.C. A stable germination level, 1000 K.W. and 

H.W. had been established prior to this. 

There remained traces of green on the heads and stems of Betzes 

when the K.M. C. was in the 40% range. The kernels we.re considered to be 

in the stiff dough stage and approximately 15% were still showing 

greenness of the lemma and palea. 

Research conducted by Koenig et al (1965) in Colorado for one year 

on Moravian, a two-row malting barley, concluded that yield and protein 

content were unaffected by swathing which was started at 42% K.M.C. 

The 1000 K.W. stabilized by 33% K.M.C. The results of their work correspond 

closely with those found in the tests conducted here. 

4.2.6.2 Bonanza 

In 1975, 1000 K.W., and germination had stabilized by the first 

swathing date. The yield and H.W. had stabilized by 31.7% K.M.C. In 

1976, however, the 1000 K.W. levelled off by 48.4% K.M.C. and the yield, 

H.W. and germination stabilized by 52.1% K.M.C. (Table 24). 



66 

Table 24 Percentage K.M.C. of barley at which the variables studied 

stabilized. 

Year 

1975 

1976 

Variable Betzes 

Yield 38.3 

1000 K.W. 38.3 

H.W. 49.0 

~ germination 49.0 

Yield 

1000 K.W. 

H.W. 

31.5 

41.1 

41.1 

% germination 53.7 

Bonanza 

31.7 

46.9 

31.7 

46.9 

52~1 

48.4 

52.1 

52.1 

Conquest 

43.5 

43.5' 

32.7 

43.5 

50.4 

45.8 

33.6 

50.4 
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Drawing conclusions is hindered by the large differences in K.M.C. 

at the point of stabilization and the K.M.C. on the previous swathing 

date. At the critical times the K.M.C. dropped from 46.9% to 31.7% in 

1975. As a result one must be cautious in stating when swathing can be 

done safely •. Once Bonanza had reached 31.7% K.M.C. it can be swathed 

without apparent loss of yield or quality. If the conditions in August 

are very dry, especially following a wet July as was the situation in 

1976, stable yields would be obtained by swathing when the K.M.C. was in 

the 52% to48% range. However, weather conditions such as these are 

impossible to predict in advance, so swathing in this range can not be 

advised. This aspect of the behavior of Bonanza merits further investigation. 

The point of stabilization of all variables corresponded almost 

exactly with the stabilization of malting quality found in Olli, Parkland 

and Husky by Dew and Bendelow (1963). However, the K.M.C. at which yield 

stabilized could not accurately be ascertained in this experiment. For 

this reason the conclusions here do not agree with those of Dodds and 

Dew (1958) and Brewer and Poehlman (1968). 

In 1976 when Bonanza was at 34.6% K.M.C. the standing grain was 

noted to have turned yellow completely. However, closer examination 

revealed that there was slight greenness on the heads and stems. The 

kemels were in the stiff dough stage and could still be flattened when 

squeezed between the thumb and forefinger. 
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4.2.6.3 Conquest 

In 1975 the yield, 1000 K.W., germination percentage and C.W. grade of 

Conquest had stabilized by 43.5% K.M.C. The H.W. had stabilized by 

32.7% K.M.C. In 1976 under drier conditions the yi~ld, 1000 K.W. and 

germination rates stabilized earlier by 50.4% K.M.d.· The H.W. did not 

stabilize until the K.M.C. had dropped to 33.6% (Table 24). 

It would be best to delay swathing until the H.W. had stabilized. 

This occurred in the range from 32.7% K.M.C. to 33.6% K.M.C. With all 

the other variables stabilizing by or before this period there is little 

danger of suffering any significant losses. In both years the yield had 

stabilized well before this at 43.5% K.M.C. in 1975 and 50.4% K.M.C. in 

1976. 

Work done by Brewer and Poehlman (1968) with MOB-475 winter barley, 

and the work of Dodds and Dew (1958) with Vantage and Olli do not 

deviate substantially from the findings of this experiment. Dew and 

Bendelow (1963) concluded that the malting quality of Olli, Parkland and 

Husky stabilized by 35% K.M.C. The findings of this experiment cor

respond closely with this. 

4.2 •. 6.4 Advance in maturity as a result of swathing 

In 1975 the critical swaths of barley had a chance to field dry 

before the damp weather could interfere. The standing crop of Betzes, 

1975 reached maturity by August 13. The swaths cut on August 5 at 38.3% 

K.M.C. reached 16.7% K.M.C. by August 8. If one more day were allowed 

for it to finish ripening, the maturity of Betzes would have been hastened 

by four days. In 1976 the plots of Betzes cut at 41.1% K.M.C. on August 2 
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reached 21.7% K.M.C. by August 5 and 11.3% K.M.C. by August 9. It is 

reasonable to speculate that these swaths had become fully ripe by 

August 7. The standing grain had matured to 15.2% K.M.C. by August 9. 

Early swathing would have then advanced full maturity by only two days 

in 1976. 

In 1975 the second swathing date of Bonanza was cut on August 5 

when the K.M.C. was 31.7%. The standing grain was ripe by August 10. 

These swaths had dried to 15.2% by August 8 resulting in a two day 

reduction in the growing season. In 1976 conditions similar to those of 

Betzes existed for Bonanza. Five days were needed for the swaths to 

mature. Only a two day saving was-achieved by early swathing. 

In 1975 the standing crop of Conquest was ripe by August 11. The 

swaths cut at 43.5% K.M.C. on July 29 had ripened by August 8. Swathing 

at the earliest safe date resulted in a three day advancement in maturity 

in 1975. The following year five days were needed for the swaths to 

mature. Only a two day advance in maturity was achieved as much the 

same conditions existed·in all three cultivars. 

4.3 Oats 

4.3.1 K.M.C. of the grain at time of swathing 

The analysis of variance showed that the effect of swathing dates 

was highly significant during both years. In 1975 the effects of cultivars 

were highly significant as was the cultivar x swathing date interaction. 

In 1976 cultivar effects were significant and interaction effects were 

not. Random matured faster than Harmon and Kelsey in both years. The 

mean percentage K.M.C. of the grain at swathing are given in Table 25. 
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Table 25 The effect of cultivars and swathing dates of oats on the 

percentage K.M.C. 

Year Date Harmon Kelsey Random 

1975 Aug. 5 44.9 41.5 36.6 

Aug. 7 43.8 36.2 31.5 

Aug. 10 34.1 30.4 23.2 

Aug. 13 26.7 24.1 18.3 

Aug. 22 14.2 15.3 13.2 

Aug. 27 12.4 12.7 12.2 

1976 July 28 56.2 56.7 51.5 

Aug. 1 47.2 45.7 44.1 

Aug. 4 41.6 41.4 35.3 

Aug •. 7 30.5 32.8 24.6 

Aug. 10 18.2 22.3 16.8 

Aug. 12 16.4 20.9 13.0 

Aug. 17 9.7 10.3 9.2 

Aug. 19 9.2 9.4 9.0 

Aug. 23 9.2 9.5 9.0 

Aug. 25 13.5 1-3.1 13.4 
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4.3.2 Oats grain yield 

The effects of swathing date on yield proved to be highly sig

nificant in both years. Cultivar effects were highly·significant in 

1975 and significant in 1976. The cultivar x swathing date interactions 

were not significant in either year. Individual cultivar analysis showed 

that the effect of swathing date was not significant in Random in 1975. The 

yields of all t·hree cultivars in 1976 were appreciably lower than the 

yields obtained in 1975. 

In 1975 and 1976 respectively, the yield had stabilized by 43.8% 

K.M.C. and 41.6% K.M.C. in Harmon, 36.2% K.M.C. and 41.4% K.M.C. in 

Kelsey, and somewhere before 36.6% K.M.C. and 44.1% K.M.C. in Random 

(Tables 25, 26 and Figure 9). 

4.3.3 Hectoliter weight of oats 

In both years swathing dates had highly significant effects on H.W. 

The effects of cultivars were highly significant in 1975 but not in 

1976. Mean H.W. were slightly lower in 1976. 

The interaction of swathing dates and cultivars was significant in 

1975 and highly significant in 1976. The relationship of H.W. in the 

three cultivars can be seen in Figure 10. The significant interaction 

in 1975 results from the H.W.s of Harmon and Kelsey continuing to 

increase while those of Random remained fairly stable from the first 

date on. In 1976 the error mean squares of the three cultivars are not 

homogeneous and the interactions can not be used. 
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Table 26 The effects of cu1tivars and swathing dates of oats on the 

mean yield, Kg/ha.* 

Year Date Harmon Kelsey Random 

---····~---·-- ·-·---
1975 1 3420 a 3690 a 4070 a 

2 3800 be 4210 ab 4260 a 

3 3710 ab 4320 b 4390 a 

4 4100 c 4310 b 4410 a 

5 4080 be 4640 b 4290 a 

6 4030 be 4600 b 4340 a 

X 3860 4290 4290 

S.E. 126 198 118 

1976 1 1950 a 2720 a 3080 abc 

2 2810 be 3150 abc 3400 abc 

3 3070 bed 3610 b de 3760 be 

4 3300 cd 3920 de 3650 be 

5 3400 d 4020 de 3870 c 

6 3470 d 4270 e 3860 c 

7 3040 bed 3890 de 3620 be 

8 3030 bed 3330 bed 3710 be 

9 2880 be 3550 cd 3400 abc 

10 2790 b 3050 ab 3330 ab 

X 2970 3550 3570 

S.E. 141 141 141 

* ~eans within each year and cultivar followed by the same letter are 

not significantly different at the 5% level according to Duncan's 

Multiple Range Test. 
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The K.M.C. of the grain measured on the dates when H.W. had stabilized 

were 34.1% in 1975 and 30.5% in 1976 for Harmon and 30.4% and 41.4% for 

Kelsey. K.M.C.s of greater than or equal to 36.6% in 1975 and 35.3% in 

1976 were found for Random (Tables 25, 27 and Figure 10). 

4.3.4 Thousand kernel weight of oats 

In 1975 the effect of cultivars was highly significant. However, 

the effects pf swathing dates and cultivar x swathing date interaction 

were significant only at the 5% level. Individual cultivar analysis gave an 

explanation for this. In 1975 swathing dates were not significant in 

Random; whereas in Harmon the 1000 K.W. behaved in an erratic manner. 

The large differences in the behavior of the three cultivars is visible 

graphically in Figure 11. The only effects that were significant in 

1976 were those resulting from cultivars and swathing dates, both being 

highly significant. 

The 1000 K.W. had stabilized by 34.1% K.M.C. in 1975 and 30.5% 

K.M.C. in 1976 in Harmon. In Kelsey stabilization occurred by 36.2% 

K.M.C. in 1975 and 41.4% K.M.C. in 1976. K.M.C.s of 36.6% or greater in 

1975 and 35.3% in 1976 were the critical stabilization points found in 

Random (Tables 25 and 28). 

4.3.5 Percentage germination of oats 

The effects of both cultivars and swathing dates were found to be 

highly significant in both years. However, the interactions were not 

significant. From the individual cultivcn:analysis swathing dates were 

not found to have any significant effect on the germination of Harmon, 

1975. Here a,gain percentage germination was lower in 1975 than in 1976. 
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Table 27 The effects of cultivars and swathing dates of oats on the 

mean hectoliter weights. Kg.* 

Year Dat;e Harmon Kelsay Random 

1975 1 39.5 a 38.6 a 37.9 ab 

2 40.4 a 40.6 b 36.8 a 

3 41.9 b 41.2 be 38.9 b 

4 43.6 c 42.5 c 38.9 b 

5 42.9 be 42.4 c 39.3 b 

6 42.7 be 42.0 c 38.3 b 

x- 41.8 41.2 38.3 

S.E. .5 .5 .5 

1976 1 32.4 a 33.1 a 34.7 a 

2 36.9 b 36.7 b 37.0 b 

3 38.6 c 39.8 c 38.4 be 

4 41.5 de 39.4 c 38.9 c 

5 39.9 cd 40.7 e 39.4 c 

6 41.6 e 40.8 c 38.6 c 

7 41.5 de 40.9 c 39.4 c 

8 40.4 de 41.4 c 38.4 be 

9 41.0 de 39.8 c 39.4 c 

10 41.3 de 40.5 c 38.3 be 

X 39.5 39.3 38.2 

S.E. .5 .a .5 

* Means within each year and eultivar followed by the same letter are 

not significantly different at the 5% level according to Duncan's 

Multiple Range Test. 



1975 1976 

44 

00 
~ 

421 /.A./ ~ 

" 

.j.J 

0'\ 

'fo r; . .... 
.u 

& 

117 

~ 

~ __ , 
..... 

Q) 

~ 

oLJ ..... 
~ 

~ 
Q) 

+ 
oLJ 

38 •,..I 

-' 

HAR~10N I' • KELSEY 

0 

1 
.j.J 

: RANDOM 

CJ' 
Q) 

::r.:: 

0 
oLJ 
u 
a... 

::r: 

I II 

• HARMON 
KELSEY 

~ RANDOM 
34.1 32 

KM.C. 

+point of hectoliter weight stabilization 

Figure 10 The influence of K.t-I.C. at swathing on varietal hectoliter weight of oats. 



77 

Table 28 The effect of cultivars and swathing dates of oats on the mean 

thousand kernel weights, g.* 

Year Date Harmon Kelsey Random 

1975 1 24.9 a 20.7 a 26.4 a 

2 26.7 a 23.6 ab 23.4 a 

3 28.4 ab 24.0 ab 23.5 a 

4 31.6 b 25.7 b 23.5 a 

5 30.8 b 24.6 b 24.6 a 

6 25.8 ab 24.6 b 23.6 a 

X 28.0 23.8 24.2 

S.E. 1.2 1.2 1.2 

1976 1 23.8 a 21.5 a 24.3 a 

2 24.8 ab 22.5 ab 25.0 a 

3 26.3 b 24.8 c 25.5 ab 

4 29.0 c 24.3 be 27.3 be 

5 28.3 c 25.3 e 28.3 c 

.6 29.3 e 24.5 e 26.8 be 

7 29.5 c 25.0 e 27.3 be 

8 29.3 c 25.8 e 26.3 be 

9 28.8 c 26.3 c 27.3 be 

10 29.8 e 25.3 c 27.0 be 

X 27.9 24.5 26.5 

S.E. .7 .7 .7 

--·--·-·· -----
* Heans within each year and cultivar followed by the same letter are 

not significantly different at the 5% level according to Duncan's 

Multiple Range Test. 
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In spite of this stabilization occurred at much the same K.M.C.s in both 

years. 

In 1975 significant mean differences stopped occurring in Kelsey by 
i 

36.2% K.M.C.; in Random by 31.5% K.M.C.; and in Harmon prior to 44.9% 

K.M.C. In 1976 the germination had stabilized by 41.6% K.M.C. in 

Harmon; 35.3% K.M.C. in Random; and 32 •. 8% K.M.C. in Kelsey (Tables 25, 

29 and Figure 12). 

4.3.6 Oat grades 

In 1975 the best grades were obtained at 14.2% K.M.C. in Harmon, 

12.7% K.M.C. in Kelsey, and 18.3% K.M.C. in Random. 1976 gave results 

much the same as 1975. Harmon reached its highest grade by 16.4% 

K.M.C., Kelsey by 22.3% K.M.c.-~ and Random by 16.8% K.M.C. It must be 

kept in mind that these points are not statistically significant (Tables 

25 and 30). In both years the best grades obtained were at least 1 C.W. 

or 2 C.W. Notes included with the grades given by the grains inspectors 

indicated that a greenish tinge was present in the kernels until the 

critical K.M.C.s had been reached. 

These results do not conform with those of wheat and barley, both 

of which reached optimum grades at higher K.M.C. level~. High grades of 

oats, however, are not as important as in wheat and barley. 93% of the 

oats grown in a 10-year period in Canada were sold for feed or used on 

the farm (Canada Grains Council 1976), and the higher C.W. grades were 

therefore not utilized (Table 31). Since feed grades have lower quality 

they are reached at an earlier stage. 

In 1975 and 1976 respectively the best feed grades were obtained by 

44.9% K.M.C. and 47.2% K.M.C. in Harmon; 41.5% K.M.C. and 45.7% K.M.C. 

in Kelsey; and 36.6% K.M.C. and 51.5% K.M.C. in Random. 
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Table 29 The effect of cultivars and swathing dates of oats on the mean 

percentage germination. 

---------------------- -------·······- ···- ·--
Year Date Harmon Kelsey Random 

1975 1 87.5 a 67.0 a 64.5 a 

2 95.0 a 87 .. 0 c 84 .. 5 b 

3 85.0 a 81.0 be 82.5 b 

4 93.5 a 76.0 be 75.0 b 

5 97.0 a 82.0 be 78.5 b 

6 97.0 a 78.5 be 82.0 b 

X 92.5 78.6 77.8 

S.E. 4.9 2.9 3.3 

1976 1 71.3 a 82.0 a 80.8 a 

2 77.8 a 83.5 a 82.0 a 

3 90.3 b 91.3 b 98.3 b 

4 97.0 be 98.5 c 99.5 b 

5 94.8 be 99.8 e 99.0 b 

6 98.0 c 99.3 e 98.3 b 

7 97.5 be 99.8 e 99.3 b 

8 96.5 be 99.8 c 99.8 b 

9 96.5 be 99.3 c 99.8 b 

10 96.0 be 99.5 c 99.0 b 

X 91.6 95.2 99.6 

S.E. 2.4 1.0 1.1 

* Heans within each year and eultivar follo\ied by the same letter are 

not significantly different at the 5% level according to Duncan's 

Multiple Range Test. 
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Table 30 Frequency of oats grades obtained on successive swathing dates. 

* Year 

1975 

1976 

Date Harmon 
grade frequency 

*·k lFD 3CW 2CW 

1 3 1 

2 4 

3 2 2 

4 2 2 

5 4 

6 4 

Feed c. \.Z. 
3 2 1 3 2 1 

1 1 l 

2 1 1 

3 1 1 

4 2 

5 2 

6 1 1 

7 1 1 

8 1 1 

9 1 1 

10 2 

Kelsey 
grade frequency 

lFD 3Ct-l 2CW lCW 

3 1 

4 

4 

1 3 

4 

3 1 

Feed c. t.J. 
3 2 3 2 1 

2 

2 

2 

2 

1 1 

2 

1 1 

1 1 

1 1 

1 1 

Random 
grade frequency 

l FD JCt-1 2CT.1 

1 3 

3 1 

3 1 

4 

4 

1 3 

Feed c. ·~·1 .. 
2 1 3 2 1 

1 1 

1 1 

2 

1 l. 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

* In 1975 four replications were graded. Two replications were graded 

in 1976. 

*·k FD is feed oats and CW is Canada Western Oatso 



83 

Table 31 Supply and disposition of oats in Canada.* 

millions of bushels 

1974/75 1975/76 10 yr av 1976/77 

Supply 

Reserves on Aug. 1 77.4 73.4 107.5 80.4 
Production 254.8 289.6 327.2 326.1 
Imports . 1.9 .9 

Total supply 334.1 363.0 435.6 406.5 

Disposition 

Exports 1.4 18.2 6.8 
Human food 4.3 4.9 4.7 
Seed requirements 15.6 15.4 17.5 
Industrial use 
Loss in handling 2 .1 n/a .1 
Feed for livestock 239.3 244.1 303.7 
Carry over 73.4 80.4 102.8 

Total disposition 334.1 363,0 435.6 

1 includes oatmeal and rolled oats 
2 includes waste and dockage; residual after estimating for other uses. 

* Source: Ca.n8dian Grains Industry, Statistical Handbook 76. published 
by the Canada Grains Council. 
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4.3.7 Discussion of oats variables 

4.3.7.1 Harmon 

The yield of Harmon stabilized by 43.8% K.M.C. in 1975 and by 41.6% 

K.M.C. in 1976. The H.W. and 1000 K.W. reached equilibrium by 34.1% 

K.M.C. in 1975 and 30.5% K.M.C. in 1976. The germination rate had 

levelled off before H.W. and 1000 K.W. (Table 33). Harmon oats could be 

swathed without incurring losses in yield or quality as feed when the 

K.M.C. was in the 34.1% to 30.5% range. Dodds (1961), working on Garry 

oats, concluded that it could be swathed safely at 35% K.M.c. This 

agrees with findings of this experiment. 
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Table 32 Simple correlations among oats variables. 

Variable Yield K.M.C. H.W. 1000 K. \-1. % genn. 

1975 

Yield 1.000 

K.M.C. -.518 ** 1.000 

H.W. .047 -.256 ** 1.000 

1000 K.W. -.115 -.072 ** .525 1.000 

% germination -.134 -.082 .457 ** .427 ** 1.000 

1976 

Yield 1.000 

K.M.C. ** -.260 1.000 

H.w. .260 ** -.686 ** 1.000 

1000 K.W. ** ** .118 -.554 .630 1.000 

% germination .461** -.811 ** .708 ** .440 ** 1.000 

** signif_icant at the 11. level 
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Table 33 Percentage K.M.C. of oats at which the variables studied 

stabilized. 

Year Variable Harmon Kelsey Random 

1975 Feed grade 44.9 41.5 36.6 

C. W. grade 14.2 12.7 18.3 

Yield 43.8 36.2 36.6 

H.W. 34.1 30.4 36.6 

1000 K.W. 34.1 36.2 36.6 

1 germination 44.9 36.2 31.5 

1976 Feed grade 47.2 45.7 51.5 

C. w. grade 16.4 22.3 16.8 

Yield 41.6 41.4 44.1 

H.W. 30.5 41.4 35.3 

1000 K.W. 30.5 41.1 35.3 

% germination 41.6 32.8 35.3 
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Once Harmon reached 41.6% K.M.C. in 1976 all the flag leaves had 

yellowed but the stems were slightly green. At 30.5% K.M.C. Harmon had 

completely yellowed except for a few of the lower caryopses. In low 

lying areas a few stems remained slightly green. At 41.6% K.M.C. in 

1976 the kernels were in the doughy to stiff dough stage. By 34.1% 

K.M.C.'ln 1975 all kernels ,were in the stiff dough stage. Once the 

grain had matured to 30.5% K.M.C. in 1976 a few kernels in the hard 

dough stage had appeared. 

4.3.7.2 Kelsey 

The yield and 1000 K.W. of Kelsey stabilized by 36.2% K.M.C. in 

1975 and by 41.5% K.M.C. in 1976. The germination rate in 1975 stabilized 

at the same K.M.C. as yield, and 1000 K.W. In 1976 germination did not 

stabilize until 32.8% K.M.C. was reached (Table 33). However, by 41.4% 

K.M.C. germination was ~t an acceptable level over 90%. The H.W. 

stabilized by 30.4% in 1975 and 41.4% in 1976. 

In 1975 all variables except H.W. had stabilized by 36.2% K.M.C. 

A quick reference to Table 28 points out that there was no statistical 

difference between the H.W. of Kelsey 1975 on the second swathing date 

(36.2% K.M.C.) and the third swathing date (30.4%). It is conceivable 

then that all variables had stabilized or had begun to.stabilize by 

36.2% K.M.C. in 1975. In 1976 which.had drier weather in August, all 

the variables had stabilized by 41.4% K.M.C. In both years once Kelsey 

oats had reached 36.2% it could be swathed safely. This conclusion 

varies only one percentage point from that of Dodds (1961). The appear

ance of the crop and the stage of development of the kernels was the 
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same as in Harmon. 

4.3.7.3 Random 

In 1975 Random was not swathed early enough to affect the yield, 

H.W. and 1000 K.W. All of these factors had therefore stabilized on or 

before the first swathing date (36.6% K.M.C.). The germination percentage 

peaked by 31.5% K.M.C. In 1976 the H.W., 1000 K.W. and germination rate 

had all stabilized by 35.3% K.M.C. The yield had stabilized before 

these at 44.1% K.M.C. With the exception of germina~ion in 1975 all the 

variables stabilized on or before 35.3% K.M.C. (Table 33). At this 

K.M.C. the maturity of Random was only slightly more advanced than the 

other two cultivars of oats. 

4.3.7.4 Advance in maturity as a result of swathing 

In 1975 the standing crop of all three cultivars had ripened by 

August 22. The swaths which were cut at the critical K.M.C. levels were 

ripe by August 14. In 1975· swathing at the earliest safe date resulted 

in approximately an eight day advancement in maturitY. The critical 

swaths of. Haraon required 4 days to mature; Kelsey required seven days 

to mature and Ran.dom required nine days to mature. 

The three cultivars did not behave the same in 1976. The swaths of 

Kelsey and Random cut on August 4 at the critical K.M.C.s were ready to 

be combined by August 9. The critical swaths of Harmon cut on August 4 

were ripe by August 10. The standing grain of Harmon, Kelsey and Random 

were considered ripe by August 14, 15 and 12 respectively. In 1976 the 

swaths dried faster than the standing grain by approximately four days 

in Hal'1DOn, six days in Kelsey and three days in Random.. The hot dry 

weather condition in 1976 reduced the time saved by swathing early. 
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5. SUMMARY 

The effect of the maturity at the time of swathing of three cultivars 

of wheat, oats and barley were investigated over a two-year period. 

K.!of.C. was measured as a gauge of maturity. 

The experiments on wheat studied the variables yield, H.W., 1000 

K.W., germination percentage, grade and protein content. As well several 

variables associated with bread making quality were examined. These 

variables included sedimentation value, time to reach peak gluten strength, 

height of peak gluten strength and area under the curve of gluten strength. 

In 1975 the yield of :Pitic 62 was higher than Glenlea and Neepawa. 

However, in 1976, the yield of Neepawa was highest with Pitic 62 lowest. 

The effects·of weather conditions during the two harvest seasons were 

discussed. 

In wheat the effects of swathing at different stages of maturity 

were significant on all variables except area under the curve of gluten 

strength in 1976, protein content in 1975 and time required to reach 

peak gluten strength in 1975. Error partitioning showed that maturity 

at swathing had little effect on the gluten quality of Pitic 62. 

All the variables examined in Neepawa reached their peaks or stabilized 

within or before the 40.8% K.M.C. to 37% K.M.C. range. In 1976 swathing 

within this range resulted in dry grain two to three days earlier than 

unswathed grain. In Glenlea these variables were likewise found to 

stabilize in the range from 40.4% K.M.C. to 37.5% K.M.C. Swaths of 

Glenlea cut in this range dried three days earlier than the standing 

crop in 1976. In Pitic 62 these same variables stabilized between 35.4% 

K.M.C. and 33% K.M.C. High variability present in 1976 made small mean 
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differences insignificant. For this reason there is need for further 

investigatiQn with Pitic 62. 

In barley the variables yield, H.W., 1000 K.W., and percentage 

germination were examined. K.M.C. was measured as a gauge of maturity. 

The effects of maturity at swathing were highly significant on 

yield, H.W. and 1000 K.W. in both years and on germination in 1976. The 

H.W. and 1000 K.W. of Betzes were consistently higher than those of 

Bonanza and Conquest. 

The quality and yield of Betzes stabilized in.'the range of 38.3% 

K.M.C. to 31.5% K.M.C. Swathing at this stage of maturity resulted in a 

reduction in days to maturity of four days in 1975 and two days in 1976. 

All yield a~d quality factors in Bonanza had stabilized by 31.7% K.M.C. 

in 1975. However, with the dry conditions of 1976 the yield of Bonanza 

stabilized while the crop'was very immature (52% K.M.C.). This behavior 

of Bonanza barley merits further investigation. In bo ___ th years combining 

could have been advanced two days as a result of early swathing. The 

Conquest results were similar to those for Bonanza. Stabilization of 

all variables in Conquest was reached between 32.7%. K.M.C. and 33.6% 

· K.M.C. Advances in maturity of two and three days were found in 1975 

and 1976 respectively. 

Yield, H. W., 1000 K. W., percentage germination and grade were 

examined in oats. The effects of maturity at swathing were highly 

significant on the variables yield, H.W., 1000 K.W. and germination in 

both years. The best grades of all three cultivars were obtained when 

swathing occurred just prior to or just at full maturity. The greenish 
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tinge in the kernels did not disappear until the kernels were almost 

ripe. 

In Harmon feed grades, yield, H.W. and 1000 K.W. stabilized by the 

range 34.1% K.M.C. to 30.5% K.M.C. Swaths cut in this range dried 

approximately eight and five days faster than the standing crop in 1975 

and 1976 respectively. All yield,and quality factors (except C.W. 

grades) were found to stabilize in the range from 41.4% K.M.C. to 30.4% 

K.M.C. in Kelsey. An advance in maturity of eight days in 1975 and six 

days in 1976;was achieved by swathing early. The yield, H.W., 1000 K.W. 

and feed grades of Random had stabilized by 36.6% K.M.C. on the first 

swathing date in 1975. In 1976 these variables had stabilized by 35.3% 

K.M.C. Swathing at these levels expedited maturity by eight days in 

1975 and three days in 1976~ 

When the crop was in these critical K.M.C. ranges the kernels of 

all cultivars except Pitic 62 were considered to be in the stiff dough 
f 

stage. That is the kernels could still be flattened when squeezed 

between the thumb and forefinger. The kernels of Pitic 62 which reached 

physiological maturity slightly later than the other cultivars were 

considered to be in the hard dough stage. At this stage the thumbnail 

was required to dent the kernels. 

Between year differences in the stages at which the various cultivars 

reached physiological maturity were generally reconcilable. The differences 

in data that existed in the two years were attributable to the somewhat 

abnormal weather conditions that prevailed during the two growing seasons 

and the coarser soil used in 1976. In light of these factors no recommendations 

can be made based on these experiments. The findings of this work do not, 

however, deviate substantially from the findings of other researchers. 
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In general it appears that farmers could swath cereal grains earlier 

than they are accustomed to doing. While the crop is lying in the swath 

it is protected from many natural hazards. The crop should be swathed 

as soon as possible to insure against natural losses. There was a 

reduction in days to maturity in all cultivars. This is one of the 

major benefits of early swathing. Because the time saved may be small 

in some years this benefit may be lost if swathing is not initiated as 

soon as it is safe to do so. 
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