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INTRODUCTION

During the 1986-87, 1987-88, and 1988-89 growing seasons, six culti-
vars of winter rapeseed were grown at 12, 16, and 17 Tocations across the
U.S., respectively. Seed was harvested to determine seed yield and oil
content. Self-pollinated seed was used to determine fatty acid composition
and open-polfinated seed used to determine glucosinolate content. The
objective of this study was to determine the influence of genotype and
environment on seed yield, oil content, fatty acid composition, and totdl
glucosinolate content.

MATERIALS AND METHODS

In the fall of 1986, 1987, and 1988 the National Winter Rapeseed
Variety Trial was seeded at 12, 16, and 17 locations across the U.S.,
respectively (Mahler et al., 1986; Mahler, et al. 1987; Mahler et al. 1990)
(Fig. 1)}. This trial contained six cultivars which were grown at each
location to allow comparisons of seed yield, oil content, fatty acid
composition, and glucosinolate content. Open-pollinated seed harvested in
1987, 1988, and 1989 was used to determine seed yield in kg ha . Open-
pollinated seed from these plots was used to measure both 0il and gluco-
sinolate content. 0il content was determined by standard NMR procedures..
Glucosinolate concentrations were analyzed for six cultivars using the
trimethylsilyl (TMS) procedure used by the Canadian Grain Commission (Daun
and McGregor 1983). This gas chromatography procedure uses allyl-gluco-
sinolate as the internal standard. Fatty acid composition was determined
by using self-pollinated seed grown at each location. The average of each
cultivar across locations was calculated. Analysis of variance was used to
estimate the effect of cultivar, production environment, and their inter-
action.

RESULTS AND DISCUSSIONS

Average seed yield of the six cultivars of winter rapeseed grown at
the 27 Tocations ranged from 728 to 6247 kg ha™' (Table 1). Analysis of
variance indicated that production environment and cultivar X environment
significantly influenced seed yield while cultivar differences did not
(Table 2). Generally greater differences were detected between cultivars
in those environments producing seed yields greater than 3000 kg ha™t.

Average 0il contents of the six cultivars grown at 25 locations
ranged from 33.6 to 45.5% (Table 1}. Analysis of variance indicated that
cultivar, environment, and the interaction of cultivars with production
environments significantly influenced oil content (Table 2). The oil
content of the six cuitivars differed more in the production environments
in the Southern U.S. where oil contents were often below 38.0%.

Average glucosinolate content of the six cultivars grown at 18
Tocations ranged from 56.8 to 113.5 umoles g™' (Table 1). Analysis of
variance indicated that cultivars, production environment, and their
interaction had significant effects on total glucosinolate concentration
(Table 2). The glucosinolate concentrations of the cultivars averaged over
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all production environments ranged from 22.8 to 148.1 umoles g~' for
Cascade and Jet Neuf, respectively. The cultivars selected for reduced
levels of glucosinolates were less sensitive to environmental conditions.

The average oleic acid concentration of the Low Erucic Acid Rapeseed
(LEAR) cultivars at 11 locations ranged from 50.1 to 57.6% of the methyl
esters derived from extracted il (Table 1). Cultivar, environment, and
their interaction all had a significant influence on oleic acid concentra-
tion (Table 2), The oleic acid concentration of the LEAR cultivars ranged
from 40.1 to 60.6%. Average oleic acid concentration of the two High
Erucic Acid Rapeseed (HEAR) cultivars at these locations ranged from 5.8
to 17.9%. i

The average erucic acid content of the two HEAR cultivars across the
11 Tocations ranged from 42.5 to 51.7% (Table 1). Cultivar and production
environment did not statistically influence erucic acid concentration but
their interaction was significant (Table 2). At those locations with Tow
levels of erucic acid, Bridger had slightly higher levels of erucic acid
than Dwarf Essex. The early maturing cultivar, Bridger, apparently was
able to accumulate higher levels of erucic acid at the warmer locations.

CONCLUSTONS

Seed yield at the 27 Tocation years analyzed ranged from 728 to 6247
kg ha™' while oil content at 25 location years ranged from 33.6 to 45.5%.
‘Fatty acid composition was determined at 11 Tocation years for five of the
cultivars. Oleic acid content of the LEAR cultivars ranged from 40.1 to
60.6% and erucic acid content for the HEAR cultivars ranged from 42.5 to
51.7%. Total glucosinolate content was analyzed for the six cultivars for
18 Tocation years. Total glucosinelate content ranged from 9.0 imoles g
for the cultivar Cascade at New York in 1989 to 190 pmoles g'1 for Dwarf
Essex at Idaho in 1987. _ :

The cultivars X environment interaction had a significant impact on
the yield and quality of rapeseed grown across the United States. No
single cultivar produced the highest yield, the highest oil content, or
had the best quality factors across all of the production environments
evaluated in this study. Optimum yield, oil content, and quality factors
will require the development of specific cultivars adapted to individual
production environments. Private industry and public researchers must work
together in the development of these cultivars to ensure Canola and
industrial rapeseed become a viable industry for United States agricul-
ture.
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Table 1. Average seed yield, oil content, glucosinolate Tevels, and
selected fatty acid concentrations of six cultivars of winter
rapeseed grown at 27 locations across the U.S. from 1987 to 1989.

Four LEAR Two HEAR

Seed 011 Total Oleic Acid Erucic Acid
Location Year Yield Content Glucosinolate Content Content
kg ha ' --%-- -ymole g '- By oo %~
Idaho 1988 6247 39.6 74.7 50.1 48.7
Idaho 1989 5393 39.3 65.1 57.6 49.6
Washington 1987 4417 45.5 ---- ---- 45.7
Washington 1988 4045 42.8 - -—-- 47.3
Oregon 1987 3626 41.9 86.3 51.6 42.5
Montana 1987 3130 37.8 101.1 57.0 51.7
Washington 1989 3122 44 .4 ——-- ---- .-
Virginia 1988 3087 39.3 77.0 54.1 49.5
New York 1989 3066 43.6 61.0 - .-
Oregon 1988 3030 42.7 0.0 - 52.8 45,2
Mississippi 1988 2485 40.6 -—-- ——-- -
Tennessee 1989 2471 39.8 71.2 -—-- -—---
South Carolina 1987 2461 41.2 96.2 54.5 43.6
South Carolina 1989 1813 35.2 56.9 ---- -—--
Georgia (G') 1989 1687 38.8 70.5
Virginia 1989 1685 .- .- ———- _——
Kansas 1988 1401 39.3 - “—-- ———-
Georgia (G) 1987 1396 34.2 85.3 .- -
Georgia (T') 1987 1352 37.6 98.7 -—-- ———
North Carolina 1989 1254 --- ——-- ---- —-———
South Carolina 1988 1183 37.6 73.2 - ----
North Carolina 1987 1121 41.0 84.9 ---- Ceee-
Idaho 1987 1012 35.4 113.5 -—-- —m--
Texas 1987 998 33.6 ---- 51.8 44.2
Georgia (T) 1988 976 36.6 77.9 -—-- -
Georgia (T) 1989 757 33.7 56.8 ——-- ——--
Texas 1988 728 35.4 ———- -—-- -
LSDo.05) 276 1.3 16.8 3.4 5.9

1 - Georgia (6) - Griffin, GA; Georgia (T) - Tifton, GA.
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