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Description and Pedigrees of Nine
Varieties of Lettuce

By Rozs C. Thowursns, senfor horticultariset sod Epwano ] Rypuw, geacticlst, Crops
Researeh Division, Agricultural Reseurch Service®

As a result of research headed by the late senior author, 17 varicties of
lettuer were developed and released over a 30-year period.  This butletin
contains deseriptions and pedigrees of nine of these varieties. some of
which have already become commercially aceeptable; others show promise.
AMost of the breeding work was done at the Plunt Tndusiry Station of the
United States Department of Agriculture at Beltsville, Md.  Since 1955,
the project hus been located at the United States Agricultural Research
Station al Salinas, Calif.

These varieties include five crisphcad—Lakeland, Clanax, Golden
State {includes four strains: A, B, C, and D), Vanguard, and Merit; one
butterhead, Midas: and three loose-leaf varietics—Slobolt, Salad Bowl
and Rubv. The Golden State strains. Yansuard, and Climax were re-
feased jointly by the United States Department of Agriculture and the
Culifornia  Agricultural Experiment Station.  Lukeland was released
jointly with the Wisconsin Agricultural Experiment Station.  The other
varicties were released by the United States Department of Agriculture

CRISPHEAD VARIETIES

The pedigrees of the crisphesd varieties inelude several common breed-

ing lines. one of which occurs in ald histories, and a few others which occur
in all histories except that of Merit.  Brief deseriptions of these lines
follow:

1532—A slow-bolting selection of the Grand Rapids type from a hybrid
hetween Grand Rapids and Giant Summer, a French butterhesd, back-

! Retired July 31, 1938: deceased June 5, 1900,

2 Grateful acknowledgmient is made o the California Agricultural Experiment
Station at Davis. the Wisconsin Agricultural Experiment Station ot Madison, the
Grower-SBhipper Vegetshie Association of Sulines, Calil,, the All-Ameriea Seleciions
Conneil, amd varions seed companies.  Additional sgenvies and maay persons, felnd-
g fellow researchers, seedsmen. growers, amd gides have eoopersted o the developinest

sl pelese of the lettaee vareties dizeassed in Uiz bolietin,
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crossed to Grand Rapids. This is not the same as Imperial 152.  (See
Slobolt pedigree, fig. 18.)

$99-—A sclection from a cross between Cosbia and TImperial 847,
distinguished amnong the lines of the cross by its large size and slow-
holting rate.

T70—A line, originally numbered 10899, obtained from T, W, Whitaker;
a slow bolter from which Imperial 456 was derived.®

14787—A slow-bolting line obtained from T. W. Whitaker; the origina!
line irom which the variety Great Lukes was derived?

2600—An F, selection from a hybrid between lines 699 and 770; a large
slow-bolting type.

Deseriptions and pedigrees of other varicties developed and released by
this Department and cooperaling agencies have been published.  Jagger
and coworkers? desceribed the early Imperial strains of lettuce in 1941,
Bohn and Whitaker 3 deseribed Great Lakes and other Imperials in 1931,
The history and development of downy mildew resistant lettuce was pub-
lished by Whitaker and coworkers ® in 1958.

2750—An ¥, selection from a hybrid between lines 152 und 14787; a
slow-holiing Lype.

4157—An F; line from a hybrid between lines 2600 and 2750: it is slow
bolting. resistant 1o tiphurn and tib discoloration, and has a high edible
quality.

4160, 4183—F, lines from a livbrid between lines 2600 and 2750, similar
to 4157, but somewhat larger,

Figure 1 shows the relationships among the above lines.

One line, 5192, appears only in the Vanguard pedigree (fig. 2). It was
detived from a hybrid in which Lectuce virosa L., L. sative L., and L.
serriolu L. were parents.  This line has some desirable characteristics.
including a tendency for basal leaves to hold good green color at maturity
longer than any strains of L. sativa. and thick crisp leaves that are higher
in cating quality and have a larger root system than any other commeraial
crisphead lettuce. The pedigree of this line is complex and merits a
detailed deseription.

Lactuen serriola crosses readily with L. sotive. A four-way hybrid
involving line 14787 (sce above) and the three L. serriole THant Introduc-
tions {P.]. Nos. 114535, 114512, and 125819) were, therefore, casily
obitained as shown in ficure 2. Iowever, neither species crosses readily

I Bons, G W, and Wurraken, T. W, HECENTLY INTRODUCED VARIETIES OF HE D
LETTUCE AND METHOGDS USED 1N THEIR DEVELOPMENT. LU.5, Dept. Agr. Cir. 8381, 27
pp.. Mlus. 1951,

P Jarcer, 1 C, Waraken, T. W., Useryvan, I I, and Owes, W M. Toe imeenian
greaIng or Lerrece. US. Dept. Agr. Cir 596, 15 pp.,illus, 1941,

EWnrraxenr, T. W, Bonxy, G. W, WeLcn, L 1L, and Grocaw, R G gstoRy anp

NEYVELOH*MENT OF HEAD LETTUCE HESISTANT TO DGWYNY MILNDEW. Arner. S()C. Jlﬂrl. S('i.
Prov. 72: 4{0-4160, illus. 1958.
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Frecrg L—Pedigree leading o lines 4157, 4160, and 4183 Line 4157 is 2 parent of
Chimax. Vanguard, and the Golden States.  Tine 4160 appears in the pedigree of
Climax, and line 4183 was further selected 1o give Lukefand.

with the wild species L. virosa (P.1. 125130), afthough all three species have
the same number of chromosomes. The Fy hybrid iself: (114512 X
(125819 X 114335)] X 14787) X 125130 grew normally, but it was sterile.
The application of colchicine to the ¥y (numbered 1237) doubled the
number of chromosomes. giving a fertile mnphidiplotd (4N). A sclee-
tion from this plant was crossed with the varicty Red Besson. A dip-
loid selection from this cross was then crossed to a Great Lakes type
sclection.  After a single backcross, five gencrations of sclection gave
the Jine 5192,

The fellowing crisphead varicties were derived from the above 10
lines:

Lakeland

Lakeland was developed as a slow-bolting, tipburn resistant variety
for the castern part of the United States (fig. 3). 1t is a medium-sized,
medium-green variety with black seeds. The leaves are relatively
smooth and moderately ruffled.
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[PLI25130}—[RL114512 X (PLI25819 X _PLII4535)1X 14787 |

[1237]

COLCHICINE

TRED BESSON}— 3486-1(4N)]

[3840-1312N)) [GREATY LAKES 40711 3181]

[ 3845} 3846

[3871-5} {384¢€]

[ 5192 ]

Frecre 2—Pedigree of line 3192, This line is a parest of Vanguard. L 123130
is 2 steain of the wild species Luctuce pirosa. PoI 114312, Poi. 114333, and PLL
125819 arc strains of L. servivle. (3N and 4N refer 1o the ploidy state.)

The varicty was released jointly by the U.S. Department of Agricul-
ture and the Wisconsin Agricultural Lxperiment Station and is best
adapled to lettuce-growing areas of that State. Lakeland (fg. 4) is re-
sistant to tipburn and rib discoloration in Wisconsin and is much slower
holting than Great Lakes 659 and Imperial 4565 (The slower bolting rate
makes sced growing more difficult than with other varieties.) In cooler
weather Lakeland will not reach the desired marketable size,

¢ Personal conmmunications from W. H. Guhelsian of i Caiversity of Wisconsin
o the senior author on August 5, 1953, and Angust 9, 1937,
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—1|2750 I

4534 46 02

[a752-2] [a@i7-2 | [48i9-8]| [a754-20

|_5_n140 [m_s%suss .!51144|

5309

{LAKELAND |

Ficvunie d—Pedigree of the erisphead variety Lakeland.

Lakeland was selected for 10 gencrations after the cross 2750 3 2600 andd
wested as TSDA 5116 before being celeased in 1957.

Climax

Climax {fig. 3) is a large, dark-green. fairly slow-bolting lettuce with
black seeds. The leaves are thick and moderately savoyed and serrated
{fig. 6). Itis reststant 1o tipburn and rib discoloration.

Climax appears to be best adapted to the winter growing conditions of
the Imperial Valiey of California, particularly if planted late cnough to
prevent bolting during extremely hot weather.  Compared with Imperial
10} and Great Lakes strains, Climax has high quabty and vigor. It does
ot appear to be well adapted to the Salinas-Watsonville district, aod it3
ailaplation in other areas 15 not yel known.

The variety was derived from the hybrid 4157X4160 and has heen
tested sinee 1955 as USIDA 53530, 1t was released in 1938,
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Froene 6,—Climax letiaee.

Golifen Siate strains

Four strains of this variety have been released: Golden State A, Golden
State B, Golden State C, and Golden State 1. They were originated au
the Plant Industry Station at Beftsville, M., and further developed in
California to provide a high quality lettuce that weuld attain good siz¢
under conditions where Great Lakes strains woulld be 100 small.

The Golden State strains were derived from the hybrid Great Lakes
407X 4157, which was made in 1952, The lines 6061+ {(A), 6065 (B), 6067
(D). and 6068 (C) were selected in the I, seneration and tested for 2
years before being released in 1958, The development of the four strains
is shown in figure 7.

6407
[ 5245 |

[5302-16 | [530220] [B5302-i0 | | 5ao]z-ze |
[

[ s537-5 | | 55319-51 [ 5534-2 | [55413.45_[
[eosa | [ _s065 | [ 6087 | | eo0s? ]

[GOLDEN STATE A] [GOLDEN STATE B] (GOLDEN STATE Dj (GoLDEN STATE ¢

Fievns T—Pedigree of the Golden State steaing of erigphead lettuee.

awals fl——=X
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The Jeaves of all Tour Golden Stade <tran- are Leogsd e thie base, o
the botr- do not have the ~pidery appeaceaes ol Great bakes <trabn-,
Cobden Staee A die Beamd B Ae 9 Tinve core= o mediom iameter: O asud

Fodwr & foolden Stane A hifige,

Trearne 0 fadedvs ~rate I litng,
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D, have large cores. The leaves are moderately savoyed and frilled
and have relatively flat ribs.  The frame leaves of Golden State C (fig.
10) are relatively short, compared with those of the other Golden State
strains and with Great Lakes. Golden State D has the smnoothest and
least {rilled leaves and the least cover over the head, but all have better
cover than Great Lakes 118,

The Colden State strains are large, mediwn-green, slow-holting, and
tipbusn resistant.  Golden State D {fig. 11} has white sceds: the others
have blick seeds. Al have gool edible quality, ereamy-rolored interior
leaves, which are well folded and all are resistant to sced dormancy at
high temperatures.  Sced yields are high.

On the basis of tests and observations so {ar, Golden State C appears
1o be particularly well suited for early spring harvest in the Salinas-
Watsonville district, since it attains good size in cool weather. Golden
State D may be better suited 1o late spring and early summer harvest in
that district.  Golden State A and B are poor in size and color in the
Salinas-Watsonville district and may be better adapted to the winter
season in the Imperial Valley. Several more years of growing under
varions conditions will be needed to determine the aptimum place foc
cach strain.

Vanguard

Vanguard is the only letiuce variety hnown to have the wild apecies
Lactuca rirosa in its ancestry {fig. [2).  The cross was originally made

Fierae [, —Gaollen Stare C lettuee.
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Friene 1L.—Golden State D fetioee.

to incorporate into a commercial head lettuee the wild parent’s more
robust root systemn and ability to holil lower leaves.

Vanguard iz a very large, dull-green, fairly slow-holting lettuce with
black seeds.  The frame leaves are large and they cover the head well,
The leaves are thick and tender, slightly savoyed, with slightly rulfled
nonfrilled edges. The heads are broad at the base and well colored
around the core, which is very large (fig. 13). The ribs arc relatively
fat.

The interior color is very creamy, and the leaves are well folded. Eat-
ing quality is excellent.  Seed yicld is high, and the sceds are resistant
1o dormancy.

The tests on this varicty have been limited, so that its range of adap-
tation has not heen definitely determined. It has shown some tendeney
to pufliness in warmer environments in the Salines Valley during the
sunumer, and has been somewhat subject to rib dizeoloration and tipharn,
Reports from Arizona, Texas, and Florida indicate it has some promise
in those arcas.

Fanguard was released as an Fy in 1958, It was s6ll variable, pro-
villing an opportunity for seedsmen Lo seleet better adapted types. It
was derived from the hybrid 5550--1 X 5501 5550 was the strain luter
named Climax; 3504 was an Fy mass selection from the hybeid 4157 X
3192,
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3182 4157

5240

|
5400

1
5504 5550-|

566]7-10]
6i 85-4

6507

|
670!

VANGUARD

Trcorg 12, —Pedigree of the crisphead voariety Vanguoard.  Line 5550 was later re-
leased as the variety Climax.

Merit

The variety Merit is an carly lettuce with black seeds. The leaves
are coarsely toothed.  Under ideal conditions it is dark green with large
well-shaped heads. Under unfavorable conditions, the color is poor und
the heads may be small.

The outstanding characteristic of Merit i3 its moderate resistance to
big vein, fewer heads showing symptoms than other crisphead varietics
under the same comditions.

Merit was released in 1957 after being tested as USDA 3186, It was
derived fromn five generations of single plant and mass selection from:
three hybrids: 949 X 152 and its reciprocal, and 951 A 152, as shown in
figure 14, The line 152 was described earlier.  Linc 949 was a selection
from a hybrid between Cosbia and Imperial 847, and 951 wus a selection
from a complex hybrid involving five varictics (New York, Hanson,
iccherg, Paris White Cos, and bnperial 44}, Merit is iHustrated in
frgure 15.




12 TECIHNICAL BULLETIN 1244, U8, DEPI. OF AGHICULTURE

Foortee U4 Yarngaed et toee.

sk Lo Pedigees of the erisphead sariery Merit,
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O

Freune 15.—Merit leliuce.

BUTTERHEAD VARIETY

Midas

Midas was developed to provide a slow-bolting butterhead variety,
particularly for the imporiant butterhead lettuce areas of the East
(fg. 16).

Midas is a large, mediwmn carly, light-green lettuce with white secds.
The leaves are moderately savoyed and of excellent eating quality.
Although it is a very slow bolier, the seed yield is good,  Midas matures a
few davs later than Big Boston or White Boston and is larger and
somewhat more savoyed than cither {fig. 17).

Midas was released in 1954 aftec being tested as GSDA 4013, which was
the Fy generation from the hybrid Unrivalled X 1175, Unrivalled is an
old butterhead varicty: line 1175 was & selection feom line 152 and was
similar to Slobolt.

LOGSE-LEAF VARIETIES
Slohoit

Until recently, growing siapmer lettuce in the home gardens of the East
and South had been diflicult, even as an early spring crop, because of the
heat which promoted premature bolting in the populac leaf varieties. such
as Grand Rapids, Black Seeded Simpson, and Prizehead. Slobolt.
Satad Bowl, and Ruby are extremely siow-bolting varictivs designed to
overcome this difficulty, They are all widely adapted for home garden
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[i52 ]

UNRIVALLED 1175

(2287 ]

2781~ 5

[3278 ]

3741

[ 4013
| moAs:

Ficvne 16.-—Pedigree of the butterhead variety Midas.

and Jocal market garden production. The pedigree of Slobolt is shown in
figure 18,

Slobolt is a slow-boiting, medium-sized summper lettuce with black
seeds (fig. 19). The leaves are light green, frilled, and highly savoved.
It was released in 1944 as a selection from line 152, whieh in turn was a
selection of the Grand Rapids type.

Salad Bowl

Salad Bowl is a large, medium-green, medium-carly, slow-bolting
lettuce with black seeds. The Jeaves are long and deeply lobed.

The varicty was released tn 1950, and received a Gold Medal in the
All-America Trials of 19531, It was derived from the hybrid 1885 X
1893 (fig. 20). The female parent came from a cross involving 152, 109,
and the variety Australian. Line 109 was derived from a complicated
hybrid involving four varietics; line 1893, from the hybrid Australian X
1703. The male parent has a pedigree involving six varieties. Salad
Bowl is shown in figure 21.
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Ficere 17.—Midas leltuee.

GRAND RAPIDS {GIANT SUMMER

N\

GRAND RAPIDS H{SELECTION

152 |

uzra27
g —

2392

SLOBOLT

licere 18.—Pedigree of the leaf variely Slobuolt.
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Freeue 21 —=8alad Bowl letioee,

Ruby

Ruby is a bright red. {arge, midseason, slow-bolting lettuee with black
seeds, The leaves are frilled amd savoyed aml of zood edible quality.
It won a Bronze Medal in the 1954 All-America Trials,

The variety was released in 1956 alter being ested as TSP A 5390, an
Fo from the s brid 515-3-1 X 1309 (g, 22). The former was the I from
the hybrid Hanson X . 111608, a butterhead ty pe introduction. Line
4309 was the ¥y fron the hybrul (050 -1-3 X (3095 X 3248)] X 3779,
Line 050~1-3 came from a hybrii between two red strains.
Line 3095 is derived from the hybeid 10809 X 951, Line 3288 comes
from a by brid involving line 1532, and several other steains.  Line 3779
isderived from the hybrid Parsley X 152, Ruby ia illustrated an figure 235,
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*3% * 7T

HANSON .114608.

545-4-1

[ 4398 |
[ 4485 ]
| 4916 |
[ S180-1 ]
| 5391 |

Finuvre 22 —Pedigree of the red.leaf vuriety Ruby.
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Fizves 23 Ruby iettuce,
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