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Exhibit A

Origin and Breeding History of the Variety, Tuscola

Tuscola navy bean was isolated as a single plant selection in the first
selfed generation of the fourth successive intercross generation of a diallel
cross involving 10 true-breeding strains of navy beans. The 10 parents con-
sisted of 5 determinate and 5 indeterminate strains, including Sanilac,
Seaway, and Michelite varieties, varying for maturity and, in a minor way,
for seed size and overall plant vigor, and descending from various genetic
backgrounds. The diallel cross was made in 1959 at Michigan State University,
producing 45 single crosses. These Fi1's, in turn, were combined to produce
4-way crosses, and samples of this generation recombined to produce progeny
of 8-way crosses. In the last (4th) generation, random intercrosses were made,
since with only 10 initial parents, it was no longer possible to cross unre-

. lated plants. The 4th generation hybrids were allowed to self-pollinate to
produce the S7 generation (1964). Tuscola was one of many progenies started
from single plant selections in 1964. The line was advanced by selfing until
the year 1968, at which time it was tested as MSU #8467, and given wider test-
ing under that number until it was named Tuscola in May, 1977.




COOPERATIVE EXTENSION SERVICE
MICHIGAN STATE UNIVERSITY and
U.S. DEPARTMENT OF AGRICULTURE COOPERATING

DEPARTMENT OF CROP AND SOIIL SCIENCES ) EAST LANSING * MICHIGAN
A

December 3, 1979

Mr. Thaddeus E. Frey, Examiner

Plant Variety Protection Office, USDA
National Agricultural Library Building
Beltsville, MD 20705

" Dear Mr. Frey:

To the best of our knowledge, Tuscola is uniform and stable
in its genetic and morphological characteristics. o

Sincerely yours,

L 0. Copeland
Extension Specialist

CHow

+ 48824



SUMMARY STATEMENT

FOR NOVELTY OF TUSCOLA

The Michigan navy beans do not constitute a homogeneous group.
Consequently, Tuscola, the latest addition to the group, differs from
each of the other cultivars in one or more respects.

Sanilac is the most similaf variety to Tuscola in agronomic
performance. It differs from Tuscola in two respects: 1) seed coat
toughness, and 2) in producing a short "vine" at the terminus of the
primary shoot axis Wheréas Tuscela does not.

Seaway and Seafarer.are both some seven to ten days earlier in
maturity than Tuscola and both of theﬁ are more sensitive to seed coat
injury than Tuscola. Seéway, because of susceptibility to Vqg mosaic,
is no longer grown commercially in Michigan. Gratiot, of cbmparable
maturity and plant type to Tuscola, is also no longer grown commercially.

Gratiot, too, is more sensitive to impact injury than Tuscola.



Exhibit B
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Novelty Statement

Tuscola is a navy bean with plant and seed appearance not appreciably

different from other navy beans of MSU breeding, namely, Sanilac, Gratiot,
Seaway, and Seafarer varieties. Tts chief distinguishing characteristic,
and the main reason why Tuscola has been released, is its "resistance" to
mechanical damage (impact injury). -

(1)

2

(3

Documentation is as follows:

Data presented in the original release announcement of May 3, 1977 from
the Michigan Agriculture Experiment Station.

Percent whole beans after impacting

Impact velocity Sanilac Strain 0661
in feet/min Tuscola (starndard . check) (hyper-sensitive)
1100 95 92 60
1450 90 76 42
1300 80 ' 48 9
2200 57 22 7

Cénning results from Stokely-VanCamp Company, Indianapolis, Indiana.

Variety % Cracked Skins in cans Color Uniformity Disposition

Tuscola . 0.48 good good accept
Sanilac 8.60 good good accept

Shear-press results from laboratory tests at Michigan State University,
Department of Food Science and Human Nutritiom.

Page 1 shows the compression and shear curves obtained on Tuscola
and Sanilac canned bean samples (duplicate curves for each variety were
run) as determined in the Kramer Shear Press for runs made in February,
1979,

Interpretation is as follows: Reading from the bottom of the page,
the first portion of the curve for Tuscola, up to the smooth peak at
39 in the scale represents compression and is equated to firmness or
texture of the cotyledonary matrix. Following the compression peak,
there is a dip and then a second peak which is, in the Tuscola variety,

~a very sharp and significantly higher peak than the qompression?peak,

This is the shear peak and is equated to seed coat toughness. fi-_¢

For the Sanilac variety, the compression peak is somewhat ‘lower and
the shear peak markedly lower than in Tuscola, evidence of the resis-
tance to impact injury in Tuscola, and that this resistance carries over
to the canned product. :

Page 2 shows a second replication, again with duplicate samples
being run, of Tuscola, along with a typical navy bean pattern for compari-
son. : -

sog
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FORM APPROVED. OMB NO. 40-R3712

" INSTRUCTIONS: See Reverse:

e AT

UNITED STATES DEFARTMENT OF AGRICULTURE . _
AGRICULTURAL MARKETING SERVICE

HYATTSVILLE, MARYLAND 20782
OBJECTIVE DESCRIPTION OF VARIETY . T
BEAN (PHASEOLU_S VULGARIS}

EXHIBIT C
(Bean)

GRAIN AND SEED DIVISION:

NAME OF AF'F'L.]CANT(S)

Michigan Agricultural 'Experiﬁleﬁt. Station

ADDRESS (Streot and Nos or R.F.D. Nowy City, State, art

"ij_c;higan State University
Fast Tansing, Michigan 48824

: FOR OFFICIAL USE ONLY

PVPQ NUﬁEFﬁ . [
JARIETY NAME OR TEMPORARY R
DESIGNATION . . . : ¥

TUSCOLA

3 ZIP Code)

Place the approp:ia'te sumber that describes the varietal
ToTeloler

Place a zem in first box (e.g

1. “TYPE:

1 = SNAPBEAN 2 = GREEN SHELL

) when numberis either 99 or less or 9 or less:

character of this variety in the boxes below-

4= MULTIPU RPOSE

3 = DRY EDIBLE

4 =WINTER

4= SO0UTHEAST

3= NORTHEAST

?_.. SEASON AND REGION OF ADAPTA_B"_-lTY IN THE‘U.S.:
L Grows best during: 1 = SPRING 2 = SUMMER 3 =FALL" =
- ; Best adapted in: 1 = NORTHWEST 0 = NORTHCENTRAL
: P 5= SOUTHWEST 4 = MOST REGIONS

3. MATURITY (Days from seeding to first harvesth

Bl=

NO. DAYS EARLIER THAN =-=-=772r
NO. DAYS LATER THAN --=-="7"""" D

g =

4.- PLANT:.

1= DETERMINATE, ERECT BUSH
3 =_DETERM-INATE, SEMIPOLE

#15]

N

~

2 = OPEN

Branching habit: 1 = COMPACT

CM. LENGTH OF FIRST INTERNODE ABOVE.PR'IMARY LEAF

CM.‘HE_'IGHT OR LENGTH OF VINE_FROM PRIMARY LEAF NODE

NUMBER PRIMARY BRANCHES PER MAIN STALK

ORY SEEDS

2 = KENTUCKY WONDER
5= MICHELITE 62
=z OTHER {Specify)

GREEN SHELLS

3 = KINGHORN WAX

4 = DWARF HORTL—
CULTURAL

1 = TENDERCROP. -
4= WHITE KIDNEY
7 = gUSH BLUE LAKE 8

5 = DETERMINATE, SPRAWLING BUSH
4= INDETERMINATE, POLE _

NUMBER |NTERNODES ON MAIN STALK
o BETWEEN PRIMARY LEAF AND BASE OF

TERMINAL 1NF.LORESCENCE

_MM. STALK DIAMETER ABOVE
- ATE LEAF

FIRST TRIFOLL

Main stalk: 1= BRITTLE 2 = WIREY /

\

1. STOUT 2, THIN

VFllb__we: position: -
‘ Pod Position:

i

1= LOW, CONCENT RATED

2 = HIGH, CONCENTRATEDR 3 = SCATTERED

5. LEAVES:
/ ] =sMoOTH 2% WRINKLED . . / y=puLl 2= GLOSSY 3— Thickness: 1=.THIN. 2=MEDIUM 3= THICK
?.u gize: 1= SMALL (Earliwax) 2 = MEDIUM 3 = LARGE (Tendercrop) M. PETIOLE LENGTH |
. ) = . o ce : (To" passal leatlets of tirst trifoliate ‘leaf)
ﬁa Tip shape of center ieaflet: T 4= ROUNDED 2= T.P.F'ER 'PO]IN.TED 3= Sl'-';ARF‘ POINTEb '

3 PUBESCENCE - Dossal:” _
1 = NONE
l. PUBESCENCE - Ventsal:
@ Color: 1 =LIGHT GREEN (Bountiftl) 2=

2 = SLIGHT 3 = CONSIDERABLE .

MEDIUM GREEN 3 = DARK GREEN (Bush Blue Lake)
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FORM GR-470-12 (PAGE 2 OF 3 PAGES} 79@@375
6. FLOWERS: o s .
. i 1 =WHITE © 3z CREAM COgE PINK 4= LILAC - 5.= PURPLE :
b / Color: .
: & = OTHER (Specify) —————— : < i
1_ Racemes: 1= LONG 2 = MEDIUM 3= SHORT£ NUMBER FLOWERS PER RACEME
7. FRESH PODS: (Edible maturity, averages for 10 pods) }
Color: 1 = LIGHT GREEN (Bountifil) o 2 = MEDIUM GREEN (Tendergroen) = 'z pARK GREEN (Wad !
4 = GREEN-RED YARIAGATED

4 = LIGHT YELLOW (.B_ﬁtt!ewax) 5 = GOLDEN YELLOW (C'her?k_ee Wax)

7 = OTHER (Specify)

SWIDTH: - i

‘ lc'.u_ lumwm-ru S J i e EPTTL _
, M. LENGTH _ WM. THICKNESS THICKNESS ;

(Between sUtures)

Cross qchon pod sha:pcg i : FLA;!' . 2= O\;AL .3 = CREASE;BACVI‘(‘ ‘ '.4' =‘ ..Rﬂdu‘m.:a B
Curvaturer L7 STRAMIGHT 2 =SLIGHTLY CURVED D Pubeefence: 1= NON‘E 2 = GPARSE, 3= CONSIDERABLE
3 = CURVED . ~
j Constrictions: "} = NONE 2 = SLIGHT ' 3 'l-.: DEEP: -. A" 1Spun 1T STRAIGHT 2= SLIGHTLY CURVED 3 = CURVED
Surfage: | 1 =SHINY. . . 2 F DULL | | Surface: B 2=B %TERED

D pod fesh: 1=LiGHT 2= DARK Pod flesh:- 1 = F_‘IRM . 2=WATERY:.
D MM, SPUR. cenetd . T ) _ D Suware string: 1.3 RESENT 2 = ABSENT

D Seed development: 1 =SLOW 2 = MEDIUM 3 = FAST

Fiber: T-?"QN " 2=sPARSE 3% c_qnsnnga:\ias,g__ ‘
L OF SEEDS -PERPOD | NUMBER. PODS PER PLANT (‘Once over harvost) ' :
NUMBER MARKETABLE PODS PER PLANT (Once over harvect) ‘ Machine harvest: '| = ADAPTED 2 =NOT ADA PTED |

i 8. SE_EB COAT COLOR:

1 = MONOCHROME 2 = POLYCHROME . l 1 = SHINY . 2=puLL

/| Primary color . J=wwitE 2= YELiow  3=8U FF 4= TAN
— 5=pROWN _ . 6= PINK 7 = RED 8 = PURPLE
I _ Secondary color:. W s
i s ... 9= BLUE 10=BLAGK » - 1% GTHER (Specify) ==
D Color pattem: 1 = SPLASHED 9 = MOTTLED g S TRIPED 4= FUECKED ~ . 5% DOTTED
: 1 = HILAR RING R 2 = HILAR SURFACE. .7 . -
Secondary color location: 3 = STROPHIOLE 4 = MICROPYLE"
A N DES 4 = DORSAL SURFACE
. o-r RESTRICTED 70 ANY AREA § = COMBINATION OF LOCATIONS (Speciiy)—msm——"""
/l Hilar ding: " - 1} = NOT PRESENT 2 = NARROW 3= BUTTERFLY SHAPED
/ . Vein-like under coat pattem: 1 =.AB$E'NT 2 =PRESENT!
5. SEED SHAPE ANDSIZE: . T e EAEEEEN s I
- ) ' : 1 = OVAL 2= ROUND
/ Hilum views - 1= ELLIPTIGAL 2= 0OVAL 3 = ROUND Side view: 3 K,DNEY 4= TRUNCATE ENDS
Cross section: 1 = ELLIPTICAL 2=OVAL : GM. WEIGHT PER'TOO sE:—:Ds . o '
: . '3 =CORDATE .. - 4 = ROUND ., . IR B
/ Classification: 1 = PEA 2= MEDIUM - 3= MARROW 4= KIDNEY - 5= PINTO. .

- MM, THICKN ESS (Side to side)

o

&. / MM. WIDTH (Dorsal to vental

(715 ] . coners L [ S




L .

(PAGE 3 OF 3 PAGES)

“FORM GR-470-12

10. "ANTHOCY ANIN: (1 = Absent 2= Present)

. FLOWERS STEMS m PODS m SEEDS m LEAVES

11. DISEASE RESISTANCE (0 = Not tested; 172 Susceptible; 2 = Resistant)

- -.

~.
|

N

BACTERIAL WILT - COMMON BEAN MOSAIC

A
ANTHHACNOSEﬁa}M& %/ ; m YELLOW BEAN MOSAIC

SOUTHERN BEAN MOSAIC - FUSARIUM ROOT ROT
‘ CURLY TOF 71 N.Y.15 BEAN MOSAIC
@ pPOWDERY MILDEW . - BEAN MOSAIC VIRUS 4

SR

?—: HALO BLIGHT ‘ : - FUSCOUS BLIGHT

R

ALFALFA MOSALC VIRUS ALFALFA MOSAIC VIRUS 2
poD MOTTLE VIRUS - RED NODE VIRUS

: E] ROOT KNOT NEMATODE

12. INSECT RESISTANCE: (0 = Not tested; 1= Susceptible; 27 Resistant)

APHIDS ) LEAF HOPPERS

OTHER (Speci fy)

LYGUS

| |

OTHER (Specify) __,______'____——-——""__'—

13, PHYSIOLOGICAL RESISTANCE: {0 = Not rested; 17 Susceptibie: 2 = Resistant)

DROUGHT OTHER (Specify)____________,_———————"

REFERENCES: The following publications may be used as a reference in completing this form:

Beans of New york. Vol. 1 Part 1f of Vegetables of New York. U.P- Hedrick etali Js B. Lyon Company,
Albany, N.Y. 1931. _ KBS AR

5. Yamell, S. He Cytogenetics of the Vegetable Crops IV. Legumes: Bot. Rev. 31’_:247_f. 330. 1965
5. USDA Yearbook of Agriculture- 1937. B

COLOR: Nickerson’s or any rec_ognized color fan may be used to determine the colors..
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