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Rye grain was harvested on 84,000 Minnesota acres in 
1969. Addition al acreage was used for pasture, green ma
nure, winter cover, and establi shment of cover on roadsides. 
The long stra w and lodging susceptibility of most varieties 
tend to restrict grain production to droughty soils and dis
courage use of nitrogen fertilizer and irrigation. Most 
agronomic research on rye has been confined to var i e~y 

development and testing. Very little research data are avail
able on how to grow rye in th e Upper Midwest. Farm prac
tices in rye product ion are based on experience and research 
wit h other small grains. 

Rye is unique among small grains grown in Minnesota 
because annual weeds have diff iculty surviving under it s 
vigorous, early spring growth. This suggests t hat rates of 
sowing could vary more for rye than for wheat, oats , and 
barley with out seriously increasing weed growth. Rye is 
commonly sown in the Upper Midwest at a rate of 84 
pounds (6 pecks) per acre. Comparison of thi s rate with 
th ose commonly used for wheat, oats, and barley indi cates 
th at rye is sown at the greatest number of seeds per acre. 
Experience in variety testin g led the Minnesota Agricultural 
Experiment Station to use 70 pounds per acre as the stand
ard rate. Any further reduction requires research. In addi
tio n to th e advantage of lower seed cost per acre, low rates 
of sowing might reduce lodging, but yield reducti on and 
greater weed growth are potential hazards. 

The usual dr ill row spacing for small grains and flax is 
6 inches, but 7-inch spacing is also common. Johnson and 
Robinson! found that weed growth was greater in 7-inch 
than 6-inch rows of oats or flax, but th ere was little diffe r
ence between the two spacings of wheat or barley. The lack 
of annual weed problems in rye suggests that considerably 
wider row spacings could be used. Wide row spacings might 
reduce lodging by permitting more light to penetrate the 
foliage and thus produce shorter, st ronger st raw. 

Another unique characterist ic of rye is cross poll inati on 
caused by self-steril ity and wind-borne pollen; ot her com
mon small grains are self-poll inated. This characterist ic of 
rye allows intervarietal crossing to occur nat urally, and seed 
harvested from a mixture of two variet ies will include hy
br id seed and a mixt ure of th e two parents. 

Since the midf ifties, high yielding variet ies such as Pearl, 
Elk, Von Lochow, Tet ra Petkus, Sangaste, and Dominant 
have been available. However, they lack th e dependable 
winterhardiness of the lower yielding Caribou, Antelope, 
Dakold, and Emerald varieties. If mixtur es of a winterhardy 
variety with a less hardy, higher yielding variety produced 
sat isfactory yields afte r severe winters and high yields aft er 

mild winters, such mixtures would be of value to farme rs 
and seed companies. Use of a st rong-strawed variety to hold 
up a higher yielding, weak-strewed variety is another poten
t ial advantage of mixtures . 

Four objective s of thi s research were: (1) to determine 
if lower rates of sowing and/ or wider row spacing reduce 
lodging while maintaining yield and weed cont rol at accept 
able levels, (2) to compare the performance of varietal mix
tures, crosses, and pure varieties, (3) to compare sowing 
two vari eti es in alt ernate rows vs. sowing a drill box mix
t ure of t he two varieties, and (4) to learn if succeeding gen
erat ions of intervari etal crosses changed in agronomic per
formance. 

Experimental Procedure 
Trials were conducted on Minne sota Agricult ural Experi

ment Stat ion field s at Rosemount from 1963 ·69, at Waseca 
f rom 1966-69, and at Lamberton, Morri s, and Grand Rapids 
from 1964-69. Soil types were Waukegan silt loam at Rose
mount, Webster silty clay loam at Waseca, Webster silt loam 
at Lamberton, Barnes silty clay loam at Morris, and fine 
sandy loam at Grand Rapids. Perennial weeds were not seri
ous in these t rial s. Trials were in large fie lds away f rom 
fences or ot her barri ers that would cause abnormal snow 
cover. Sowing dates varied from September 5-25 except 
that wet soil delayed plant ing until October 15, 1968 at 
Waseca. 

Plot s of 4 2-inch, 18-inch, and 6 -inch row spaci ngs in Apri l. 
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Plots were 65 feet long and consisted of twelve rows 
for 6-inch row spacings, six rows for 12-inch spacings, four 
rows for 18-in ch spacings, and three rows for 42 -inch spac
ings. Plots of alt ernate spacings had two rows 6 inches 
apart spaced 18 inches from adjacent pairs of two rows 6 
inches apart . 

On the left, a plot of l 8-inch row spacing and on t he right , 
alternated 18- and 6·inch spacing. 

All plots were sown wit h a grain drill. Rates of sowing 
ranged f rom 42 to 70 pounds (3-5 pecks) per acre and 
were based on seed weighing 2.4 grams per hundred seeds 
of at least 90 percent germinat ion. 

Varietal mixtu res were made of equal numbers (not 
weight) of seed of the component variet ies and were of two 
types. Int ra-row mixt ures were made by mixing the two 
varieties before placing t hem in the grain dr il l. Alternate
row mixtu res were made by placing seed of one var iety in 
alt ernate compartments of a part iti oned grain d rill box. Seed 
of the other variety was placed in the remaining compart 
ments so that th e varietie s alternated in rows 6 inches apart . 
Because the rate of sowing lever on a dri ll gives the same 
flu ted feed exposure at each feed opening and the two 
varieties requir ed different exposure to sow equal numbers 
of seeds, seed of t he faster feedi ng variety was mixed wit h 
cracked corn . The proport ion of cracked corn to rye seed 
was adjusted by t rial and error unt i l the drill sett ing de
livered equal numbers of seed of the two variet ies. 

On the left, Von Lochow x Caribou cross; in middle, intra-row 
mixture; and on t he right, alternate-row mixture. 

The alternate-row method was also used to sow the 
crossing plot s so t hat differential winterkill of the two vari
et ies could be detected and the seed not used for planting. 
However winte rkill did not occur and seed was harvested 
in bulk from each crossing plot. Both the original crossing 
plots and succeeding generations were isolated by over 700 
feet f rom ot her rye. 

Caribou and Frontier variet ies were used in the rate of 
sowing and row spacing trials. Both are very winterhardy. 
Caribou is medium in yield and poor in lodging resista nce; 
Frontie r is high yielding and very poor in lodging resistance. 
Von Lochow, which is high in yield and lodging resistance 
but fair to poor in winterhardiness, was used in mixtures and 
crosses wit h Caribou and Frontier. WR5, an experimental 
variety of medium to high yield and excellent lodging re
sistance and winterhardiness, was used in mixtures with 
Von Lochow. Rate of sowing for crosses and intra- and 
alternate-row mixtures was 70 pounds per acre, based on 
seed weight of 2.4 grams per 100. 

Grain yields are based on air-d ry grain of 56 pounds per 
bushel, and lodging data on a scale of 1 (erect) to 9 (fl at). 

The LSD (5% ) f igure given under the yield columns in 
t he tables is a stat ist ical measure of variability. If the LSD 
is low relat ive to average yields, th e trial results are con
sidered more reliable th an if the LSD is relati vely high. LSD 
is an abbreviat ion for least signifi cant di ffer ence, but should 
be so interpreted only when th e t rial consists of two t reat 
ments. 

Experimental Results 

Rye gave sat isfactory cont rol of annual weeds wit hout 
spraying or cult ivat ion at all sowing rates and row spacings, 
except 42 inches. At 42 inches, one cult ivat ion was neces
sary in some trials. 

Rye in rows 42 inches apart did not always give satis factory 
weed contro l. 
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At a sowing rate of 42 pounds per acre, yield decreased 
as row spacing increased from 6 to 18 to 42 inches (table 
1) . Rye in 18·inc h rows also yielded less than rye sown 
at 56 or 70 pounds per acre in s -Inch rows (tables 1-5). 
All t rials were harvestable and, contra ry to expectations, 
18·inch row spacing failed to show an economically itnpor
tant advantage in lodging resistance over 6-inch spacing in 
any t rial. Rye in 18-inch row spacing averaged about 1 inch 
shorter, 1 day later, and slight ly lower in bushel weight 
than rye in 6-inch spacing. Rye grown in 18-inch spacings 
of groups of two rows 6 inches apart , at sowing rates of 
42 and 56 pounds, also failed to equal the yields obtained 
in 6-inch spacing (tab les 4-5) . 

Twelve-inch row spacing produced higher yields and 
bushel weights than 18·in ch spacings but lower yields than 
6-inch spacing (table 5). 

Yields, bushel weights , and other agronomic character
istics did not differ significantly among 42·, 56-, or 70 On the left , a plot of 6-inch row spacing and on the r ight, 12· 
pound per acre rates in 6·inch spacings (tables 1, 2, 5) . inch spac ing. 

Table 1.� Eff ect of sowing rate and row spacing on Caribou at Rosemoun t in 1963·64 and 
at Lamb ert on, Morris, and Grand Rapids in 1964 

Sowi ng Grai n 
rat e Row yield Dat e Date Weigh t Bushel 

per acre spacing per acre heading mature Height Lodgin g 100 seed weight 

pou nds inches bushels May Jul y inches gra ms pounds 
70 6 40.1 26 14 53 3 .9 2.1 56 .0 
42 6 39 .9 26 14 52 3.3 2.1 56.0 
42 18 35.7 27 15 51 2.5 2.1 55 .6 
42 42 20.9 28 16 46 1.9 2.1 55. 2 

LSD 5% 2.1 

Table 2.� Effect of sowi ng rate and row spacing on Caribou at Rosemo unt in 1963·65 and at Lam berton , Morris, and Grand Rapid s 
in 1964·65 

Sowing rat e 
per acre 

Row 
spaci ng 

Gra in yield 
per acre Winterk ill 

Date 
heading 

Dat e 
matu re Height Lodging 

Weight 
100 seed 

Bushel 
weight 

poun ds inches bushe ls percent May July inches gra ms pounds 
70 6 41. 3 5 30 19 53 3.6 2.2 55.9 
42 6 40.6 7 30 19 52 3.2 2.2 56.0 
42 18 34.7 6 3 1 20 51 2.8 2. 2 55 .7 

LSD 5 % 2.1 

Table 3.� Eff ect of sowing rat e and row spac ing on Car ibou at Rosemount in 1963·66; Lamb erton, Morris , and Grand Rapids in 
1964-66; and Waseca in 1966 and on Front ier at all locat ions in 1967 

Sowing rate Row Grain yield Date Date Weight Bushel 
per acre spac ing per acre Winterkill head ing mature Height Lodging 100 seed weight 

pounds inches bus hels percent Ju ne Ju ly inches grams pounds 
70 6 46.9 4 1 2 1 52 3.6 2.3 56 .1 
42 18 38 .8 4 3 22 50 3.6 2.3 55 .7 

LSD 5% 1.3 

Table 4.� Effect of sowing rate and row spacing on Cari bou at Rosemount in 1965 -66; Waseca, Lamb erton, Morris, and Grand 
Rapids in 1966; and on Front ier at all locat ions in 1967 

Sowing rat e Row Grain yiel d Date Dat e Weig ht Bushel 
per acre spacing per acre Winterkil l head ing mat ure Height Lodging 100 seed weight 

pounds inches bushels percent June July inches grams pounds 
70 6 49.9 5 3 20 52 3.7 2.4 56.2 
42 18 40 .6 6 4 2 1 51 4 .0 2.4 55.6 
42 181 4 1.5 6 4 2 1 51 4 .0 2.4 55.8 
56 18 1 42.8 5 3 21 51 3.8 2.3 55.8 

LSD 5% 1.6 
1 Al ternated w it h 6·inc h. 
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Table 5. Effect of sowing rate and row spacing on Caribou in 1966 and Frontier in 1967 at five locations 

Sowing rate Row Grain yield Date Date Weight Bushel 
per acre spacing per acre Winterkill head ing mature Height Lodging 100 seed weight 

pounds inches bushels percent June July inches grams pounds 
70 6 52.0 2 3 24 52 3.5 2.4 56 .3 
56 6 52.6 2 3 24 52 3.7 2.4 56.3 
56 12 48.6 2 3 24 51 3 .8 2.4 56.1 
42 18 42.5 2 4 24 51 3.9 2.4 55.8 
42 181 43.2 2 4 24 51 3.8 2.4 55 .9 
56 18 1 44.0 2 3 24 50 3.6 2.3 55.9 

LSD 5 % 1.6 
1 Alternated w ith 6· inch . 

lnt ra- and alternate-row mixtu res of Caribou and Von Neither Front ier nor Von Lochow exceeded the yield of 
Lochow var iet ies did not differ significant ly in yield or other their mixture at any locat ion in 1968, and at Rosemount , 
agronomic characterist ics (tables 6·7). Von Lochow was significant ly lower in yield (table 8) . Simi

larly neither WR5 nor Von Lochow exceeded thei r mixt ure 
Caribou-Von Lochow mixtu re yielded as much as Von in yield at any locati on in 1968·69. At Grand Rapids and 

Lochow and more than Caribou on an average of four years on the average of all locati ons, WR5 produced significant ly 
and five locati ons (table 8) . When only t rials with some lower yields than the mixture. In other agronomic character
winterkill were averaged, t he mixture yielded t he same as ist ics shown in table 9, the mixtu res tended to be inter
Caribou but more than Von Lochow. mediate between their two component variet ies. 

Table 6. Yields of int ra- and alte rnate-row mixt ures of Caribou Table 7. Average of fi ve locations f or characte ris t ics of in t ra
and Von Lochow at f ive locati ons, 1965·67 and alternate-row m ixt ures of Caribou and Von Lo

chow, 1965·67 
Locat ion Int ra-row Alte rnate-row LSD 5% 

Characteristic lntra-row Alterna te- row 
Rosemount . 33.6 35 .7 3 .9 
Waseca1 . 58.9 60.6 7 .2 Winterkill , perce nt . 15 16 
Lambert on . 37 .6 35.5 9.3 Date headi ng . Jun e 3 June 3 
Mo~s . 42 .1 37 .5 6 .2 Dat e mature . July 24 July 24 
Grand Rap ids . 75 .8 74 .2 6.3 Height , inches . 5 1 50 
Average 5 locat ions 49.6 48.7 3 .0 Lodgin g . 2.7 2.3 

Weig ht 100 seed , grams . . 2.5 2.41 No 1965 tr ial . 
Bus hel weight, pou nds . 56 .1 55 .8 

Tab le 8 . Yield s of varieti es and t heir mixt ures at fi ve locations 

Grand Avera ge 5 
Variety Rosemount Waseca 1 Lam bert on2 Morris Rapids locations 

1965·68 
Caribou 35.8 52.5 36.5 42 .5 63 .8 46.2 
Mixture 35 .8 54 .5 37 .6 46.2 71.4 49.1 
Von Lochow 35 .8 63 .3 24.1 40.2 82 .5 49.2 

LSD 5% .. . . 3 .2 5.6 9 .3 5 .2 5.2 2.7 

Trials of Cari bou, Von Lochow, and mixture where some winte rk il l occu rred (Rose
mount 1965, 1968; Lam bert on 1965, 1967; Morris 1965·67; Grand Rapids 1967 ) 

Caribou 36 .6 39. 1 40.9 68 .2 46.2 
Mixtu re . . 28 .3 39 .6 42.1 70.9 45.2 
Von Lochow 20 .1 16.3 30.6 8 1.3 37 .1 

LSD 5% 4 .9 13.7 6.2 11.6 4 .9 

Frontier, Von Lochow, and mixture 1968 
Frontier . 47.3 43.9 6 1.5 70.4 55 .8 
Mixture 47.4 47.3 68 .9 69 .4 58.3 
Von Lochow .. . 40.2 48.5 68.9 74 .0 57 .9 

LSD 5% 5.6 8 .6 8 .9 8 .9 4 .1 

WR5, Von Lochow, and m ixture 1968-69 
WR 5 . 54 .8 52 .2 59.7 68 .1 57 .9 58 .5 
Mixtu re 57 .0 53.7 61.1 73 .7 67 .9 62 .7 
Von Lochow 52.6 58. 2 64 .7 7 1.6 70.6 63.5 

LSD 5 % . 4.1 9.7 4 .7 6 .5 5 .6 2.9 

1 No 1965 tria I. 
, No 1968 data . 
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Table 9. Average of fi ve locat ions for characteristics of variet ies and mixt ures 

Date Date Weight Bushel 
Variety Winterl<ill heading mature Height Lodging 100 seed weight 

percent Jun e July inches grams pounds 

1965-68 
Caribo u · . . . . . . . . . 5 1 23 51 3.0 2.3 55.8 
Mixture . .. . . . .. .. 13 2 24 50 2.7 2.5 55.9 
Von Lochow 30 4 26 47 1.6 2.9 56.3 

1968 
Front ier · . . . . . . . . . 2 1 28 52 4.5 2.6 56 .0 
Mixt ure . . . .. . . . . . 5 2 29 51 3.1 2.7 56.0 
Von Lochow 19 5 31 47 1.8 2.8 55.1 

1968·69 
WR5 . .. . . . . . . . . . 4 3 28 47 1.4 2.4 53 .5 
Mixt ure · . . . . . . . . . 8 3 29 49 1.6 2.5 54 .5 
Von Lochow .. . . . . 17 3 31 49 1.8 2.7 55.3 

Cartbou-Vcn Lochow and Frontier-Yon Lochow crosses The comparison of mixtures and crosses of Caribou-Von 
tended to be intermediate in yield between their parents Lochow and Frontier-Von Lochow in tables 12·13 shows that 

crosses and mixtures did not differ significant ly in any (table 10) . However, when only trials wit h some winte rkill 
agronomic characterist ic. are considered, the Caribou-Von Lochow cross yielded as 

Succeeding generations f rom crosses of Caribou-Yon 
much as Yon Lochow and more t han Caribou. In other Lochow and Front ier-Von Lochow made by the alternate-row 
agronomic characterist ics shown in table 11, t he crosses method did not differ significant ly in yield or other agro
were intermediate between their parents except they tended nomic characterist ics when tested in the same yield trials 
to equal t he hardier parent in winterhardi ness. (tables 14·15). 

Table 10. Yields of variet ies and th eir crosses at f ive locations 

Grand Average 5 
Variety Rosemount Waseca Lam bert on! Mor ris Rapids locat ions 

1966·69 
Cari bou . .. 38 .8 49 .9 42 .5 48 .6 57.4 47 .4 
Cross . . . . . . . . 44 .7 57.6 48 .8 57.1 63.2 54.3 
Von Lochow . . . 52.0 64.5 45.7 58 .8 77 .1 59 .6 

LSD 5% . .. . 2.9 6.0 9 .0 4.5 4.6 2.6 

Tr ials of Caribo u, Von Lochow, and m ixture where some winterkill occurred (Rose
mount 1968; Lambert on 1967; Morris 1966-67 ; Grand Rapids 1967, 1969; Waseca 
1969) 

Caribo u ... . .. 43 .3 4 1.9 44.1 47 .3 57.8 46.9 
Cross . . . . . . . . 48 .1 59.6 48.5 50.0 65.4 54.3 
Von Lochow .. . 40.2 67 .8 32 .6 45 .9 74.3 52.2 

LSD 5% .. . . 5.6 17.3 26 .1 6 .2 6.5 6.6 

1968-69 
Frontier . .... . 49.3 53.5 6 1.0 62 .3 63 .7 58 .0 
Cross . .. . .. .. 54 .6 49.0 63.5 69.1 66.6 60 .6 
Von Lochow . .. 52 .6 58.2 64.7 71.6 70.6 63.5 

LSD 5% .. . . 4 .1 9.7 4.7 6.5 5.6 2.9 

1 No 1968 data . 

Table 11. Average of f ive locat ions f or characterist ics of var iet ies and crosses 

Date Date Weight Bushel 
Var iety Winte rkill headi ng mature Height Lodging 100 seed weig ht 

percent July inches grams pounds 
1966·69 

Caribou 4 May 31 22 52 2.9 2.3 55 .6 
Cross . .. . . .. 7 May 31 23 51 2.5 2.5 55 .9 
Von Lochow ... 17 June 3 24 48 1.7 2.8 56.1 

1968·69 
Front ier . . . . . . 6 May 30 28 54 5.0 2.4 55.6 
Cross 6 May 3 1 29 53 3.9 2.5 56 .1 
Von Lochow' : : : 17 June 3 31 49 1.8 2.7 55.3 



Table 12. Yields of intervariet al crosses and mixtures at fi ve locat ions 

Grand Average 5 
Variety Rosemount Waseca Lambert on! Morr is Rapids locati ons 

Caribou-Von Lochow cross and m ixt ure. 1966·68 
Cross 44 .6 56.9 43. 2 54 .2 66.8 53.1 
Mixt ure 42.9 54 .5 40. 2 51.5 68.0 5 1.4 

LSD 5 % .. .. 3.4 5.6 13.3 5.1 5.7 3.3 

Front ier-Yon Loch ow cross and m ixt ure. 1968 
Cross 50 .6 47.1 73. 1 71.6 60 .6 
Mixt ure 47 .4 47 .3 68.9 69.4 58 .3 

LSD 5 % 5.6 8.6 8.9 8.9 4 .1 

1 No 1968 data . 

Table 13.� Average of five locations for charact erist ics of intervarietal crosses and mixtures 

Variety 

Cross 
Mixtu re 

Cross . . ' " 
Mixt ure . 

Table 14 .� Yields at Rosemount of four generations of Cari bou�
Von Lochow cro ss made in 1965 and two genera�
tions of Frontier-Von Lochow cross made in 196 7� 

Years of t rial� 
Gene rat ion plante d 196 7 1968 1969� 

Caribou-Yon Lochow cross 

F1, 1965 crop 43.7 47 .9� 
F2, 196 6 cr op 4 2.1 4 9.2� 
F3. 1967 crop 48 .1 4 5.7� 
F4. 1968 crop 44. 9� 

LSD 5 % 2.3 5.6 6.0 

Front ier-Von Lochow cross 

Fl , 1967 crop 58.6� 
F2. 1968 crop . 53 .7� 

LSD 5 % . 6.0� 

Table 15.� Charact erist ics of genera t ions of intervari etal crosses at Rosemount 

Generat ion Dat e Date Weight Bushel 
plant ed Winterkil l heading matu re Height Lodging 100 seed weight 

percent July inches grams pounds 

Caribou -Von Lochow cross . 1967 t r ial 

Fl . 1965 crop · . 0 May 29 21 60 3.7 2.5 57.2� 
F2. 1966 cro p · . 0 May 29 20 60 3.7 2.3 56.7� 

Cari bou-Yon Lochow cross. 1968 t rial 

Fl . 1965 cro p 3 June 1 20 47 3 .3 2.6 54 .5� 
F2, 196 6 crop 1 June 1 20 48 3.3 2.6 54.5� 
F3, 1967 crop 0 May 3 1 20 48 3 .0 2.5 54 .9� 

Cari bou -Yon Lochow cross. 1969 trial 

F3, 1967 crop · . 0 May 25 16 54 2.6 2.2 56 .2� 
F4. 1968 cr op · . 0 May 25 16 54 2 .7 2.2 56.8� 

Fron t ier-Yon Lochow cross . 1969 tri al 

Fl . 196 7 crop 0 May 26 17 54 3 .0 2.4 57.6� 
F2, 1968 crop 0 May 27 17 54 4 .0 2.3 57 .8� 
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Discussion and Conclusions 
Rye sowing rates can be reduced considerably from the 

prevalent 84 ·pound per acre rate. Although yields f rom the 
42-pound rate were not significantly lower than 70 pounds 
per acre, 56 pound s per acre is a reasonable recommenda
tion for normal fi elds and seed pri ces. Lower rates might 
be used for expensive seed; higher rates might be needed 
where perennial weed control is an important consideration. 
These rates are based on seed of 2.4 grams per 100 seeds; 
proportionately higher rates should be used for larger seed 
and lower rates for smaller seed. Sowing rates should be 
increased if germinat ion is less than 90 percent. 

Rye should be sown in 6- or 7-inch drill rows. Although 
it can be grown in rows 12 or 18 inches apart without 
serious weed problems, yield is reduced and lodging is not 
imp ortantly decreased. 

On fields where winterkill of a high yielding variety is 
common , yield stabil ity may be achieved by growing a mix
ture of the high yielding variety and a very hardy, medium 
yield ing variety. Use of the mixture may result in a medium 
yield after severe winters, and a high yield after mild winters. 
The mixtures used in these trials did not show significantly 
greater lodging resistance than that of the poorer variety. 

Mixtures sown as a drill box mixture performed as well 
as those sown by the alternate-row method. However, if one 

variety has much greater seedling vigor than the other, the 
alternate- row method should be considered to reduce early 
intervarietal competition. 

Varietal mixtures should not be made between diploid 
and tetraploid varieties. Cross pollination between diploid 
and tetraploid varieties drastically reduces yields. Tetra 
Petkus is the only tetraploid variety of winter rye presently 
grown in the Upper Midwest. 

Intervarietal crosses made by the alternate- row method 
did not differ in agronomic performance from mixtures of 
the same varieties. These crosses are uncontrolled; i.e., 
all plant s do not cross so the result is a mixture of hybrid 
and parental variety seed. Succeeding seed increases from 
these crosses are mixtures of hybrids, parents, and seg
regating germ plasm. Succeeding generations from these 
crosses did not change significantly in agronomic perform 
ance. Therefore a farmer could make a varietal mixture once 
and then use seed from several generations of increase fo; 
planting. However, following a severe winter, the mixture 
should be remade because plants with the less hardy germ
plasm could have winterkilled. 

Far~ers or seedsmen wanting to grow mixtures of new 
varieties with expensive seed could use the alternate- row 
method in an isolated seed plot to grow several years' sup
ply of a particular mixture. 

On the left , Von Lochow variety and on the right, Von Lochow x Caribou. 


