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CHAPTER I

HISTOEY OP BALBO RIS

About 1919 th« Exporiaent Station at Knozrille acqtilred froa Ital7

* aaall package of rye, vhich it grew for observation. It was grown in

rod rows for a nunber of years at the Central Experiment Station where

it proved to be winter hardy, early, and an exceptionally high producer

of grain. Later, two bushels of seed were sent to the Middle Tennessee

Sxperiaent Station where it proved to be a vigorous grower, especially

well adapted to grazing, and an abundant producer of grain (Table X and

XI). The Experiment Station nuied this new Introduction "Balbo* rye,

in honor of the distinguished Italian aviator, Balbo.

TABLE I. FASTORE DAIS FOR ONE STEER PER ACRE FOR
BALBO AND COMMERCIAL RIE.

Year Balbo Commercial

1951-52 156 156
1952-53 162 84

1955-54 208 80

Average 169 107

The average animal gain per acre for Balbo was more than 5CK> pounds,

while the average animal gain per acre for commercial rye was about 200

pounds. (Meel 1957tl).



TABLE II. VARIETAL TRIALS OF BALBO, ROSEH AND
TENNESSEE COMMON RYE AT KNOXVILLE

y I E L D B Y YEAR S

Variety 1 9 3 1 1 9 3 2 1 9 5 5 3-Yr. Iverage

Grain Straw Grain Straw Grain Straw Grain Straw

Bu. Tons Bu. Tons Bu. Tons Bu. Tons

Balbo 40.9 2,26 25.5 1.03 25.0 1.10 50.5 1,46

Rosen 24.6 2,6S 10.8 1.25 15.9 .80 16,4 1.55

Term. Common 44.0 2.57 20.1 1.68 21,5 1.08 28.5 1.68

Th» reafulta of these varietal trials may be summarized as followsi

I. Balbo «ae found to be bigb»yielding in all respects^ comparing

favorably with all varieties tried hy the Experiment Station, and In

these trials it was found slightly superior in yield of grain.

S. The Tennessee Conacm ranked second in yield of grain, being much

superior to Rosen. Trials also showed it to be very winter hardy.

S. The Rosen proved very inferior to the other two in yield, and is

not reoonmended by the Sxperiaent Station to be grown anywhere in the

State. (Mooers 1956tl*2).

Since Balbo rye has beon proved by the Experiment Station to be

siq>erior in yield of grain and the amount of pasture it affoMs, to any

other variety yet known, it has been recommended by the Experiment Sta

tion to the fazwiers of the State over other varieties, and has been given

a great deal of publicity by the Extension Sezvloe.

This rye was released to the farmers by the Experiment Station in

19S4, and having been endorsed by the Experiment Station and well ad

vertised by the Extension Service, in farm aagasines, and in the farm

section of nesi^pere, a good demand was built tg> for Balbo seed in a

Short time. This was an opportunity for unscrupulous seed dealers to

make a good profit by selling any kli»i of rye seed as Balbo, because the

mem* Balbo attached to a lot of seed commanded a premium over other seed
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not 80 xuuiod* As a result, farmers desiring to purchase Balbo seed and

not knowing one Tariety from anoti»r, often bought Abmiasi, Rosen, Com-

non, or some other yarlety not so well adapted to Tennessee conditions,

and not recommended by the Ssqperiment Station, yet they paid the Balbo

price for it.

When Balbo was first obtained from the Sxperiment Station h7 the

farmers it was not grown as well isolated from other rarieties as it

should hare been, in many cases, and being a cross-pollinated plant It

Is quite probable that a large part of this original seed became con

taminated, to a certain extent, with other varieties.

It is the purpose of this thesis to try to dstermine the vege

tative characteristics of Balbo rye that will distinguish it from other

varieties commonly grown in Tennessee, and to what extent these char-

eoters are variable. It is hoped that by tiiis study the problem of

certifying rye in Tennessee will be somewhat simplified*
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CHAPTER II

METHOD OP PROCEDURE

la th* baglnnlag of thi» oxporinoat, tho Experiamt Station and T«aiH

eaaeo Crop iBproreaont Aasociation rooorda wara chacked for all poaeibla

oonrcas of Balbo aeed is tha State, and aacH farmer was asked to sand In a

small aampla of his seed mail for the eiqperimant. In addition, a small

sample was taken from each of the 46 samples that vara shovn at the State

Pair in 19S7. One sample of Ahrussl seed was obtained from the Alabama

State Seed Laboratory, two samples of certified Abruzzi seed from North

Carolina, one sas^da of Rosen seed from Michigan, and one sample of Dakold

from North Dakota.

Tha plot was made up of £00 rows tan feat long and one foot apart.

One hxmdred seventy-four of these rows contained SO seeds taken at random

from each sample and spaced 4 inches apart. Twenty-six rows were seeded

from the Standard Balbo samples at tha rate of 20 seeds to the row and

spaced 6 inches apart. Each tenth row was planted from one of the two

Standard Balbo samples obtained from tha Tennessee £3q>eriment Station at

Knoxvilla. The plants from the £6 rows planted Stool the Standard Balbo

seed were used in a statistical study as is shown in Chapter IV of this

paper. A diagram of the plot drawn to scale and the system of numbering

the rows used in this experiment is shown in Pig. 1. Following is a key

to the plot, giving the corresponding row numbers, source of seed, and

address from which each sample was obtained. A map of Tennessee (Pig. 2)

shows the counties from which the seed were obtained.

4.
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Balbo

Row Sotirco of
No. Sood Address

X. Coatral Station Enoxrille

2. C. E. Hired Allred

5. W. H, Arnold Eagleville
4. W. N. Butler & Co. Columbia

5. John Cecil Columbia

6. Roy Cecil Gallatin

7. J. P. Church Columbia

8. J. C. Couch Murfreesboro

9, J. P. Covington College Grove
10. Central Station Knoxville

11. 0. D. Dal ton McEwen

12. Dnaent Bros. Cortner

15. Douglaas Bros. Gallatin

14. jr. M. Ervin Wartrace

15, ff. H. Evans lewisburg
16. W. P. Garrison Gallatin

17. J, M. Haynes Murfreesboro

18. Alex Knox Columbia

19. T. A. Marsh Spring City
20. Central Station Knoxville

21. McAdaas Bros Belfast

22. C. K. McLemore Franklin

25. P. A. Meriwether Clarksville

24. W. P. Ridley Columbia

25. 9. A. Shaw Xiswisburg
26. Dock Smith Rhea Springs
27. Central Station HISTSBS Knoxville

(Only large grain used
in this sample.)

28. Central Station #57565 Knoxville

(Only small grain uaed
in this sample.)

29. Central Station #57565 Knoxville

(Only black grain used
In this sample.)

SO. Central Station Knoxville

SI. Central Station Knoxville

S2, Central Station #57566 Knoxville

(Only large grain used
in this sample.)

55. Central Station #57566 Knoxville

(Only small grain used
in this sample.)

54. Central Station #57566 Knoxville

(Only black grain used
in this sample.)

55. CentzH Station #57566 Knoxville
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36. C. H. Atistin Ardmore

37. Ralph Chriatenbarry Oliver Springs
38. R. C. Elani Santa Fe

39. E. B. Fly Santa Fe

40. Central Station Knoxville

41. J. D. Frierson Columbia

42. Paul Gkxidard Springfield
43. Noe Iku>lan Horristown

44. ibijah Hatmaker Oliver Springs
45. E. G. Hodgea Boyd's Creek
46. Tom J. Herd, Jr. Hurfreesboro

47. G. M. Jones Bufort

48. J. f. Long & Son Springfield
49, Geo. K. Lowe Eagleville
60. Central Station ICnoxville

51. J. W. Maasengill Horristown

52. Wilbur Horton Dayton
55. J. M. Owens Eagleville
54. W. J. Porterfield Milton

55. J. E. Praisly PuXaeki

66, B. 0. Prellen Hurrican Mills

57. Glen Purkey Horristown

58. A* F. Sowell Columbia

59. Frank W. Taylor Horristown

60. Central Station Knoxville

61. 1. H. Trumbitt Cleveland

62. W. B. Turner Columbia

63. E. B. Walker Dandridge
64. Miss Agnes Bennett Franklin

65. Mrs. Geo. Burlein Lawranceburg
66. William Ji Burlein L&wrenceburg
67. Bratton Bros. Wllllamsport
68. Mrs. J. Hxigh Brown Coluiabia

69. Campbell Clan Fazmi Columbia

70. Central Station Knoxvilla

71. J. H. Childress Cookeville

72. V. H. Coley Lafayette
75. Jipp Collier Fayetteville
74. Collier & Stone Fayetteville
75. M. Cook Santa Fe

76. J. R. Copeland Lawranceburg
77. V, T. Denny Silverpoint
78. N. R. Dodson Columbia

79. C. H. Eblen Shell^rville
80. Central Station Knoxville

81. C. (hray Blkins HeMinnville

82. Joe Brans Lawrenceburg
83. Farm Bureau Supply Assn. Dunlap
84. Luther Farris Hampshire
85. Emmett Gilbreatb Columbia

66. Gillette Grain Co. Hashville

87. Haskel Green Sparta



89.
90.
91.
9S.

95.

94.

95.

96.

97.

98.
99.

100.
101.
102.
105.
104.
105.

106.
107.

108.

109.
110.

111.
112.

115.

114.

115.
U6.

117.
118.
119.
120.
121.
122.

125.
124.
125.

126.
127.

128.
129.
150.

ff. iSr. Gr®«n
jr. H. Grime, Jr.
Central Station
F. E. Gvaltney
Ralph Gvaltney
H. H. Hogan
Wayne Haordieon
Carl Harrie
Thomae B. Kaynes
Fred h, HiU
0. R. Holley
Stanton Hunter
Central Station
Ira Johnaon
J. C. Jonas
Gso. Kerr & Son
Charlie Mahon

Ed. Halone
K. HiUer
J. P. Nuimely
Jim Odell
H. 0. Pepper
Central Station
John Dlnny Pigg
Mrs. innie Powell
Ben T. Powell
Heal Powell
N. B. Rickoan
Robert Russell
Gordon C. Shafner
Charlie Skillington
Comer Smith
Central Station
P. A. Stiver

Stone

Swingle
Tolly
Vaughn

R. S. Vaughn
G. W. Venters

Homer Vestal

Jas. E. Ward
Central Station

C. M.
E. H.
W. M.

Chas.

Abruszi

151. L. N. Allen
152. Mrs. Geo. Burlain
135. William J. Burlain
134. J. E. Bryan
155. Jepp Collier
156. CoUier & Stone
157. J. B. Gotaer

Sparta
Lebanon

Knoxville
Hickman

Hickman

Lebanon

Carter's Credc
Williamsport
Mwfreesboro
Sparta
Woodbury
Carthage
Knoxville

Lebanon
Alexanderia

Mt. Pleasant
Spring Hill
Alexandria
Lebanon
Hunnely
Spring Hill
Wartrace

Knoxville

Santa Fe
Watertown

Lebanon
Lebanon
Hartsville
Carter's Greek

Shelbyville
Santa Fe
Columbia

Knoxville
Manchester

Cookeville
Pikcville

Waverly
Celina

Celine

Portland

Columbia
Lynchburg
Knoxville

8.

■Js

Montgomery, Ala.
Lawrenceburg
Lawrenceb\irg
Goldsboro, W. C.
Fayetteville
Fayetteville
Raleigh, N. C.
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IS8. 3o9 STans
X59. W. Cf. Gilchriat
X40. (Balbo) CantraX Station
X4X. L. K. Hall
142. Clyda HaaXatt
X45* Tom Jarrad
144. E. F* Johnaonf Jr.
145. Gordon Shofner
X46. Laonard Vada

Taimaaaaa Comaon

X47. Parry Grahaa
X48. J. £• Graen
149• W. J* Graan
150. (Balbo) CantraX Station
X5X. F. E. Gvaltnay
X52, Ralph Gvaltnay
XSS. B. Filsnan
XS4* Ell Pitman
155. (Balbo) Central Station
156* W. 8. Roy
157. Robblna
158. Gordon C. Shafner
159. F. M. White
160* (Balbo) Gantral Station

Rosen

Lavrencaburg
Ellxabathtoni K. C.
Knoxrllla

Raleigh, N. C.
Fayettevllla
Sparta
Sparta
Shelbyville
Fayattoville

Sparta
Sparta
Sparta
Enoxvllla

Hickman

Hlckman
AXaxanderla
Alexanderla

Knoxvilla

Sparta
Sparta
Shelbyvllle
Sparta
Knoxvllla

161, Earl Brown Fayetteville
162, Jepp Collier Fayetteville
16S. Collier & Stone Fayetteville
164, J, H* Donoho Portland
165, Michigan Experiment Station East Lanalng, Mich,
166, F, E. Gvaltnay Hickman
167, Ralph Gvaltnay Hickman
168, Leonard Ifeda Fayetteville

169. Mr. Gibson (Comaon)
170. (Balbo) Central Station
171. H. D. Experiment Station

(Dokald)
172. Ed. S. Ezall (Balbo)
175, Lester Gross (Balbo)
174. J, H. Hollovay (Balbo)
175<-200. (Balbo) Gantral Station

Paris
Knoxvllla

Fargo, M. Dak.

Chapel Hill
Pulaskl
Spring City
Knoxvllla
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CHAPTSR III

COMPAHISON BETHISH PLANT AND SEED CHAEACTERISTIGS OF BALBO,
ABHUZZI, TENNESSEE COMNON AND ROSEN RYE

Dlffer«ncei la the Field Habits of the Fotir Y&rletleg

Balbo and Abrvmsl are characterised ̂  a rapid, upright habit of

groTth, while Rosen and Tennessee Comon have the true winter habit of a

spreading or decumbent growth* The chief differences between Balbo aad

A.bruaBi are that Balbo stools more than Abrusai, grows teller, and has a

longer head, as will be shown later, and it has been found by the Experi'*

aent Station to be mixce winter hurdy* TIm Tennessee OoouBon and Rosen

▼arieties look very muoh alike in their early stages of growth, both being

▼ery decmbent in their habit, but as they approach maturity there is a

a»rked distinction* Rosen does not grow as tall as Teimessee Common,

doM not stool as muoh, and does not mature seed as readily as does the

Tennessee Common, under Tennessee conditions*

By using the ebowe characters as the basis of field-studying the 145

samples of rye collected throughout the State by mail and at the State

Fair, the writer obtained the following results!

Samples of Seed Obtained at State Fair

Row Classifi Plant and Correct Row Classifi Plant and Correct
No. cation of Seed Type Incorrect No. cation of Seed Type Incorrect

Sample or Mixed Sample or Mixed

65 Balbo Balbo Correct 66 Balbo Balbo Correct

15S Abrusai Balbo Incorrect 15S Abrusai Balbo Incorrect

n#
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Ro«

No.

Classifl-x
cation of
Samole

Plant and
Seed Typs

Correct

Incorrect
or Mixed

75 Balbo Balbo Correct

1S5 Abrussi Balbo Incorrect

162 Rosen Rosan Correct

82 Balbo Balbo Correct

87 Balbo Balbo Correct

148

91

Tsimessaa

Common

Balbo

Tennesses

Common

Balbo

Correct

Correct

151

166

Tennessee

Common

Rosen

Tennessee

Common

Rosen

Correct

Correct

U7 Balbo Balbo Correct

158

168

Tennessee

Common

Rosen

Teimesaes

Common

Balbo

Correct

Incorrect

155

95

Tennessee

Common

Balbo

Teimeseee

Common

Balbo

Correct

Goi'rect

99

105

Balbo

Balbo

Tennesses

Common

Rosen

Incorrect

Incorrect

142 Abrussi Abrussi Correct

144 Abrussi Alu'ussl Correct

156

159

164

Tennessee

Common

Tennessee

Common

Rosen

Abrussi

Tennessee

Common

Rosen

Incorrect

Coirect

Correct

Ron

No.

Claasifl-
cation of

Sample

74 Balbo

IS6 Ibruacl

I6S Rosen

154 Abrussl

Balbo85

149

9S

15S

167

US

U6

76

154

97

102

122

145

147

157

161

169

Tennessee

Common

Balbo

Tennessee

Common

Rosen

Abrussi

Abrnssl

Balbo

Tmmessee

Cofflfflon

Balbo

Balbo

Bilbo

Alnrussl

Tennessee

Common
Tennessee

Common

Bosmi

Tennessee

Common

Plant and
Seed Type

Balbo

Balbo

Roswa

AbrnSSi

Balbo

Tennessee

Common

Balbo

Tennessee

Common

Rosen

Tennessee

Common

Balbo

Balbo

Tennessee

Common

Balbo

Rosen

Mixed

Tennessee

Common

Abruxai

Tennessee

Common

Rosen

Tennessee

Common

Correct

Incorrect
or Mixed

Correct

Incorrect

Correct

Correct

Correct

Correct

Correct

Correct

Correct

Incorrect

Incorrect

Correct

Correct

Correct

Incorrect

Mixed

Incoirreet

Incorrect

Correct

Correct

Correct
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Saaplaa of Saad Obt&lxxad From Farmers Mail

Bow

Ho,

Classifi*

cation of
Sample

Plant and
Seed Type

Correct

Incorrect
or Mixed

Row

No,
Classifi

cation of
Sample

Plant anc

Seed Typ<
Correct

Incorrect
or Mixed

1 Balbo Balbo Correct 27 Balbo Jalbo Correct

2 Balbo Balbo Correct 28 Balbo Balbo Correct

5 Balbo Balbo Correct 29 Balbo Balbo Correct

4 Balbo Balbo Correct 56 Balbo Balbo Correct

5 Balbo Balbo Correct 87 Balbo Balbo Correct

6 Balbo Balbo Correct 88 Balbo Balbo Correct

7 Balbo Balbo Correct 89 Balbo Balbo Correct

8 Balbo Mixed Mixed 41 Balbo Balbo Correct

9 Balbo Balbo Correct 42 Balbo Balbo Correct

11 Balbo Balbo Correct 45 Balbo Tennessee ; incorrect
Common

12 Balbo Balbo Correct 44 Balbo Balbo Correct

IS Balbo Balbo Correct 45 Balbo Tennessea incorrect

Common

14 Balbo Balbo Correct 46 Balbo Mixed Mixed

IS Balbo Balbo Correct 47 Balbo Mixed Mixed

16 Balbo Mixed Mixed 48 Balbo Mixed Mixed

17 Balbo Mixed Mixed 49 Balbo Mixed Mixed

18 Balbo Mixed Mixed 51 Balbo Tennessee Incorrect

Common

19 Balbo Balbo Correct 52 Balbo Balbo Correct

21 Balbo Mixed Mixed 55 Balbo Balbo Correct

22 Balbo Balbo Correct 54 Balbo Balbo Correct

25 Balbo Mixed Mixed 55 Balbo Balbo Correct

24 Balbo Balbo Correct §6 Balbo renneasee Cncorrect
Common

25 Balbo Balbo Correct 87 Balbo lixed fixed

£6 Balbo Balbo Correct 58 Balbo pixed fixed
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Row

No,

Glavslfl*.
cation of
Samola

Plant and
Saed Type

Correct

Incorrect
or Mixed

Row

No.

Claaaifi-
cation of
Gamole

Plant and

Seed Type
Correct

Incorrect
or Mixed

59 Balbo Tanneaaee Incorrect 104 Balbo Balbo Correct

Coomon

61 Balbo Balbo Correct 106 Balbo Balbo Correct

62 Balbo Balbo Correct 107 Balbo Mixed Mixed

6S Balbo Balbo Correct 108 Balbo Mixed Mixed

64 Balbo Balbo Correct 109 Balbo Balbo Correct.

67 Balbo Balbo Correct m Balbo Balbo Correct

66 Balbo Balbo Correct 112 Balbo Mixed Mixed

69 Balbo Balbo Correct 115 Balbo Balbo Correct

71 Balbo Tanneaaee Incorrect 114 Balbo Balbo Correct

CoBuaon

72 Balbo Balbo Correct U5 Balbo Balbo Correct

76 Balbo Tanneaaee Incorrect U6 Balbo Balbo Correct

Cooaon

77 Balbo Balbo Correct U8 Balbo Mixed Mixed

78 Balbo Balbo Correct 119 Balbo Balbo Correct

79 Balbo Balbo Correct 121 Balbo Mixed Mixed

81 Balbo Balbo Correct 122 Balbo Balbo Correct

68 Balbo Mixed Mixed 125 Balbo Balbo Correct

64 Balbo Mixed Mixed 124 Balbo Tenneesee Incorrect
Comacn

65 Balbo Balbo Correct 125 Balbo Balbo Conrect

86 Balbo Balbo Correct 126 Balbo Balbo Correct

69 Balbo Balbo Correct 127 Balbo Mixed Mixed

94 Balbo Balbo Correct 128 Balbo Bcdbo Correct

95 Balbo Balbo Correct 129 Balbo Balbo Correct

96 Balbo Balbo Correct 172 Balbo Mixed Mixed

98 Balbo Balbo Correct 175 Balbo Balbo Correct

101 Balbo Mixed Mixed 174 Balbo Balbo Correct

105* Balbo Mixed Mixed
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The above date may be suofflarlaed as followst

Of the 46 saaplea ooUeoted at the State Fair, SB were entered in

their proper class, 15 were entered in the wrong class (Balbo entered as

ibrussi or Tennessee Connon mtered as Balbo) and cms saople showing wore

than one type of growth habit in the field, was teraed aixed. Of the 99

samples collected by nail and classified as Balbo, 68 possessed field

faabltt which resembled more closely the Balbo type than they did either

of the other types, Abruasi, Tennessee Ooamon, or Rosen, while 8 did not

resemble the Balbo type at all, and £5 showing more than one type of

growth habit, were termed nixed. Summarising the data on all 145 sam

ples, 101 seem to be correctly named, while £0 were incorrectly named,

and 24 showing more than one type of growth habit, were termed mixed

(Table III),

Differences in the Seed Character^ of the Four Varieties

Fifty grams of each of the Standard Balbo samples, the three Standard

Abrusai samples, the three Rosen samj^des, and the three Tennessee Common

samples were weighed out, and separated into the three most prominent

colors, which are black, wheat colored, and green or greenish, and the per

centage of each determined. In addition, 100 seeds,were taken at random

from each sample, placed end to end, and measured for total Xength| the

same 100 seeds were placed side by side, and measxired for total width}

and, the same 100 seeds were weighed in each case. These data are shown

in Table IV.
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TiiH.8 III. THE 80IMAST OF THE DATA ON 145 SAMPLES OF RYE
COLLECTED AT THE STATE FAIR AND FROM FARMERS BY MAIL

Number of Number of Number of Number of

01&«f Samples Samples Samples Samples.
Correctly Incoirectly Mixed

Classified Classified

B&lbo
(Saaiples from
Stato Fair) 17 18 8 1
Abrnssi

(SaBQ>l«8 from
State Fair) 10 5 7 0

Roaan

(Samples from
State Fair) 7 6 1 0
Tenn. Conmon

(Samples fr<Mi
State Fair) 12 10 2 0

Balbo

(Samples re>
ceived by mail) 99 68 8 88

TOTAL 145 101 20 24
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TABLE IV. THE PER CENT OF BLACK, WHEAT COLORED, AND GREEN OR GREENISH
COLORED SEED IN SO^GRM SAMPLES OF BALBO, ABEUZZI, ROSEN,
AND TENNESSEE COMMON RYE AND THE LENGTH, WIDTH AND WEIGHT

OF 100 SEEDS OP EACH VARIETY

Per Cent Per Cent Per Cent Length Width Weight
Black Wheat Green or of of of

Variety Saed Colored Greeniah 100 Seed 100 Seed 100 Seed
Seed Colored

Seed

Balbo #S7S66 80.0 50.0 20.0 51.8« 9.1" 2.8

Balbo #57566 18.8 47.6 55.6 SE.l" 8.9" 2.7
Abruasi

W. G. Gilchriat 14.4 80.0 5.6 27.7" 9.4" 2.6
Abrutai

J. £. Bryan 28.8 67.0 10.2 27.6" 9.9" 2.8
Abruaal

Alabaoa 20.0 75,6 6.4 29.4" 10.1" S.O
Roaan

Michigan 6.8 21.4 71.8 50.4* 10.2" 5.2
Roaen

Jepp Collier 12.0 56.0 50.0 51.0" 8.5* 2.5
Roaen

Earl Brown 12.0 56.0 50.0 51.0" 8.2* 2.5
Tena. Common
F. £. Gwaltnay £8.0 61.0 11.0 26.2" 7.5" 1»7
Tann. Common

Eli Pitman 41.0 42.0 17.0 26.0" 7.9" 1,8
Tenn. Common

J. £• Grean 86.0 46.8 15.2 26,6" 8.1" 1,7
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Th«8« data may be auaDaarlsed aa foUovsi

The average of the tvo Balbo aamplea contained 24.6 per cent of

black seed, 5.8 per cent more than the average of the three Abrusii sam

ples, 14.5 per cent more than the average of the three Rosen samples,

and 10.2 per cent less than the average of the three Tennessee Common

samples.

The average of the tvo Balbo samples contained 48*8 per cent of

vheat colored seed, 24.7 per cent less than the average of the three

Abrussi samples, S per cent more than the average of the three Rosen

samples, and 1*8 per cent less than the average of the three Tennessee

Common samples.

The average of the tvo Balbo Samples contained 26.8 per cent of

green or greenish colored seed, 19.4 per cent more than the average of

the three Abrussi samples, 17.1 per cent less than the average of the

three Rosen samples, and 12.4 per cent more than the average of the

three Tennessee Common samples.

The average length of 100 seeds from each of the tvo Balbo samples

vas 51.9 Inchesf 8.7 inches longer than the average of 100 seeds from each

of the three Abrussi samples, 1.1 inches longer than the average of 100

seeds from each of the three Rosen samples, and 6 inches longer than the

average of 100 seeds from each of the three Tennessee Common samples.

The average vidth of 100 seeds from each of the tvo Balbo samples

vas 9 inches, 0.6 inches less than the average vidth of 100 seeds from

each of the three Abrussi samples, 0.1 inch more than the average vidth of

100 seeds from each of the three Rosen samples, and 1.2 inches more than

the average of 100 seeds from each of the three Tennessee Common samples.
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7h« Average weight of 100 aeeds from each of the two Balho samples

was 2.8 gramsy 0«1 gram more than the average weight of 100 seeds from

each of the three Abrussi and of the three Kos«i samples, and 1«1 grams

more than the average of 100 seeds from each of the three Tennessee Common

samples. See Table V.

TABLE V, THE AVERAGE PER GENT OF BLACK, WHEAT COLORED, AND GREEN OR
GREENISH COLORED SEED IN TWO 50-GRAM SAMPLES OF BALBO, THREE
50-GRAM SAMPLES OF ABRUZZI, ROSEN, AND TENNESSEE COMMON RYE,
AND TilE LMGTH, WIDTH AND WEIGHT OF 100 SEEDS OF EACH VARIETY

Variety
Per Gent

Black
Seed

Per Cent
Wheat

Colored
Seed

Per Cent
Green

Seed

Length
of

100 Seed

Widtii

of

100 Seed

Weight
of

100 Seed

Number of
Seed in

1 Gram

Balbo 24.8 48.8 26.8 51. g* 9.0" 2.6 40.5

Abrussi 19.0 75.6 7,4 28.2" 9.8" 2.7 58*7

Rosen 10.3 45.8 45.9 50.8" 8,9" 2,7 59,7

Tenn.

Common 55.0 60.6 14.4 25.9" 7.8" 1.7 61.5

Difference Found By Laboratory Comparison of Twenty-Five Plants
Of Abrussi. Balbo and Tennessee Common

Twenty—five typical plants of each of the Abrussi, Balbo ai^ Tenn

essee Common varieties wers selected and compared in the laboratory by

Student's Method. There were not enough Rosen plants available to make

the same study of this variety.

The following factors of each of the three varieties ware compared

(All measurements in this paper are in inches)i

1, The number of culms per plant.

2, The total length of culms per plant.

8, The length of the longest culm par plant.
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4. Th« total length of heads per plant.

5. The length of the longest head per plant.

6. The number of splkelets per plant.

7. The greatest nuaber of splkelets per splke^ per plant.

The data for each of these factors were grouped into a frequency

distribution (Tables n, IX, HI, XV, XVIII, XXI, and XXIV}, and plotted

(Figures 8, 4, 5, 6, 7, 8, and 9). The mean and standard deviation of

each group of data were calc\ilated (Love 1956t45, 76), and are shoen la

Tables VI, IX, XII, XV, XVIII, XXI, and XXtV.

The mean is the avwage for the population, and there may not be a

single individual in the entire population with the axact number as the

mean, for example, the mean number of culms per plant for Abruazi, Balbo

and Tennessee Common (Table VI) is 4.S4t *815, 6.40 ± .558, and 7.66 4

.547 respectively, and no plant would contain 4.5, 6*4, or 6.6 culms, but

instead, it would be some whole number. More than one distribution may

be obtained with the same range, yet in one the majority of the population

may be groxjped closely about the mean, while in another the grouping may

be spread out considerably from the mean. It is true, then, that the mean

does not always have a great deal of significance and it is also true that

the range is not a good measure of the variability of a grotip of ixuUvi-

duale (Love 1956t66).

The standard deviation was used to measure the variability of all

groups of data contained in this paper. As Yule defines it, the standard

deviation is "the square root of the arithmetic mean of the squflu^ of all

deviations, dsviations being measured from the arithmetic mean of tbs ob

servations" (Love 1950174).
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"Th« rttXiabllity of constants, such as ths mean and the standard

derlatloni is indicated bjr the probable error, and It is evident that

the soalXer the error ths more reliable is the constant* (Love 1958174)*

The probable error of the mean and the standard deviation were calculated

(Love 1956t258) for each group of data used in this paper*

TASLl VI. FRSQUINCX DISTiaBOTION, SHOflHG NUMBER OF CULMS PSR
PLANT FOR 25 PLANTS OF ABRUZZI, BALBO AND TENNESSEE

COMMON, ALSO MEAN AND STANDARD DEVIATION

Number of Culms
Per Plant

Naabar of Plants

Class Range Abrussi Balbo Tennessee Common

1-2

5-4

5-6

7-8

9-10
U-12
15-14

4

10
8

1

1

1

0

0

6

9

6

1
2
1

0

2
8
6

5
5

1

Total 26 25 25

Haan 4.54 ± .515 6.40 ± .558 7.66 + ,547

Standard
Deviation 2.54 + .225 2.66 t 'SSS 2.59 + .246

Comparison of Abrussi and Tennessee Common with Balbo shows a sig

nificant difference in toe number of culms per plant in favor of Balbo as

compared with Abrussi (Table VII). When Z « .6 and the number of plants

equal 25 the odds are 277 to 1 against a difference as great as this

occuring dua to chance alone (Love 1936t48S).

No significant difference ia apparent between Balbo and Tannessea

Common (Table VIIl). When Z » .5 and tha number of plants equal 25 tha

odds are 12 to 1 against a differanca as great as this occuring due to

ohance alone (Love 1938|485).



22.

Of m
rrnTi^',^"rf

lunlbsi

Af:

;if:

I
:7tr.

si
1
fe

Namb^ .VM iafii

i3feil)b

Publ No IMU



25.

In all of th« following conpariionw, thw rowults ars considered sig

nificant if the odds are more than 20 to 1 and Insignificant If less than

£0 to 1,

TABLE VII. COMPARISON BETWEEN ABRUZZI AND BALBO IN THE NUMBER OF
CULMS PER PLANT FOR 26 PLANTS BY STUDENT'S METHOD

A B A - B D - I (D - M)^
Abrussi Balbo D

7 5 ♦2 44 16
4 6 0 0
5 4 -1 ♦1 1
6 8 -2 0 0
U 6 +6 +8 64

6 7 -2 0 0
9 4 ♦5 ♦7 49
5 6 0 0 0
6 6 0 0 0
5 7 -4 —2 4

5 7 —4 •2 4
5 12 -9 -7 49

2 9 -7 —5 25
2 4 —2 0 0
5 6 —5 -1 1
5 7 -2 0 0
1 7 —6 —4 16
2 5 *5 •l 1
5 11 .8 —6 56
4 5 ♦1 48 9
4 4 0 0 0
6 15 -8 —6 86

5 6 -5 -1 1
6 6 0 0 0
6 4 +1 45 9

—66

■OS
25)-a

Mean -2.04

26)621.00

12.84

v~Tor~«

8. 0. » 6.584

* "A ,6695,684

Whan Z * ,6 the odds are 277 to 1
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TABLE Till. COHPARISOB BFnrSEH BALBO AND TMBES5EE COlOlOB IS THE HIWBER
OF CULMS PER PLANT FOR SS PLANTS BI STUDENT *S METHOD

A B A - B D - M (D - M)2
SiilLo Tstm. C<MDaiOii D

5 14 -9 -7,8 60.84

6 IS •6 —4,8 25.04

4 6 — .8 .64

8 4 ♦4 ♦5,2 27,04
5 5 0 .0 .00
7 9 -S — .8 .64

4 9 -5 —5.8 14.44
5 10 ~5 -5.8 14.44

6 5 ♦1 ♦2.2 4.84
7 12 —5.8 14.44

7 8 *4, ♦ .2 .04
IS 6 ♦6 ♦7.2 51.84

9 9 0 .0 .00

4 U -7 -5.8 55.64

6 5 ♦1 ♦2.2 4.84
7 7 0 .0

o
o
.

7 6 ♦1 ♦2.2 4.84
5 8 «>5 -1,8 5.24

U 8 ♦5 ♦4.2 17.64
5 5 -2 - .8 .64

4 7 •5 -1.8 5.24

IS 7 ♦6 ♦7.2 51.84
6 9 -1.8 5.24

6 5 ♦5 ♦4.2 17.64
4 6 •4! - .8 .64

^6

♦25
25) ->80

Mww "^•2

£5)553.68

14.15

14.15

S. D. ** S.762

% *
M 1.2

« .52
8. D. 5.762

lh«n E » «5 tha odds are 1£ to 1
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TABLE K. FREQUENCY DISTRIBUTION, SHONING THE TOTAL LENGTH OF CULMS
PER PLANT IK INCHES FOR 85 PLANTS OF ABRUZZI, BALBO, AND

TENNESSEE COMMON, ALSO MEAN AND STANDARD DEVIATION

foiai Length of
Culms per Plant

Number of Plants

Class Range Abruzsi Balbo Tennessee Common

0-99

100-199
200-299

500-599

400-499
500-599

600-699

700-799

2

9

12
0

1

1

0
0

0

1
9

7

4
1
2
1

0

X
5

7

5

4

2
1

Total 26 25 25

Mean 222 t 14.145 570 t 19.826 414 t 19*782

Standard

Deviation 104.84 + lO.OX 146.97 ± 14.019 146.64 ± 15.988

CoBparlson of Abrusal and Teimassee Comaon with Balbo ahowe a sig

nificant differanee in the total length of culms per plant in faror of

Balbo as compared vith Abrussi (Table X)* When Z " *3 and the number of

plants eqiml 25 the odds are SZS2 to 1 against a difference aa great as

this occuring due to chance alone (Love 1956t485)•

No significant difference is apparent betveen Balbo and Tennessee

Common (Table XI)* When Z *2 and the number of plants equal 25 the

odds are S to 1 against a difference as great as this occuring due to

chance alone (Lore 19S6t485)*
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TABLE Z. COlfPARISOH BETWESSr ABRUZZI AND BALBO IN THE TOTAL LENGTH OF
CBLIIS P££ PLANT IN INCHES FOR 25 PLANTS BI STUBENT'S METHOD

A B A - B D - M (D - M)2
Ahrussl Balbo D

588.5 285.0 ♦105.5 ♦265.7 70,596.49
215.5 586.0 -170.5 - 10.5 106.09

148.5 254.5 — 86.0 ♦ 74.2 5,505.64
265.0 494.5 -251,5 - 71.2 5,069.44
525.0 291.5 ♦251.5 ♦591.7 155,428.89
251.5 569.0 -U7,5 ♦ 42.7 1,825.29
464.0 242.0 ♦222.0 ♦582.2 146,076.84
257.5 267.0 - 29.5 ♦150.7 17,082.49
275.0 555.5 - 62.5 ♦ 97.7 9,545.29
145.0 442.0 -297.0 -156.8 18,714.24
155.5 392.0 -256.5 - 76.5 5,821.69
155.5 640.0 -486.5 —526.2 106,406.44
105.0 526.5 -421.5 -261.5 42,147.69
106.6 254.0 -148.5 ♦ 11,7 156.89
124.5 575,0 -248.5 - 88.5 7,796.89
218.5 417.5 -199.0 - 58.8 1,505.44
55.0 457.0 -402.0 -241.8 58,467.24
98.0 281.0 —18S.0 - 22.8 519.84

120.5 602.5 -482.0 -521.8 105,555.24
219.0 181.0 ♦ 58.0 ♦198.2 59,285.24
205.0 216.0 - 15.0 ♦147.2 21,667.84
206.0 752.0 —526.0 -565.8 155,809.64
149,5 516.0 —166.5 - 6.3 59,69
267,0 587.0 -120.0 ♦ 40.2 1,616.04
272.0 246.5 ♦ 25.6 ♦185.7 54,484.49

liMn «

-4627.5

♦ 622.5
25) 4005.0

-160.2

25)985,207.00

59,408.28

59,408.28

8. 0* » 198«515

Z »
160.2

,807
8* B. 198.515

When Z » .8 the odds are 5552 to 1
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TABLE ZI. COMPARISON BSTWEIR BALBO AND TENNESSEE GQMON IN THE TOTAL
LENGTH OF CULMS PER PLANT IN INCHES FOE 28 PLANTS BI

STUDENT'S METHOD

A B A - B D - M (D - M)2
Balbo Tenn. CosuaoQ D

288.0 691.5 »408.5 -864.5 152,860.25
886.0 606.0 «»220.0 -176.0 80,976.00
284.5 320.5 •» 86.0 - 42.0 1,764.00
494.5 245.0 4249.0 4298.0 85,849.00
291.6 277.5 4 14.0 4 58.0 8,564.00
869.0 467.5 - 98.5 - 54.5 2,970.26
242.0 519.0 -877.0 -255.0 54,289.00
267,0 578,0 -5U.0 -267.0 71,289.00
835.5 821.0 4 14.6 4 58.5 8,422.25
442.0 785.0 —295.0 -249.0 62,001.00
892.0 895.0 - 1.0 4 48.0 1,849.00
640.0 861.5 4278.6 4522.5 104,006.25
626.5 515.5 4 18.0 4 57.0 8,249.00
254.0 564.5 -510.5 -266.5 71,022.26
875.0 802.0 4 71.0 4115,0 15,225.00
417.5 414.5 4 8.0 4 47.0 2,209.00
457.0 299.0 4158.0 4202.0 40,804.00
281.0 459.6 -158.5 -U4.5 18,110.25
602.5 471.0 4151.5 4175,5 80,800.25
181.0 295.0 -112.0 — 68.0 4,624.00
216.0 861,0 —145.0 -101.0 10,201.00
782.0 564.0 4878.0 4422.0 178,084.00
816.0 482.5 -166.5 -122.8 15,006.25
887,0 160,0 4227.0 4271.0 75,441.00
246.8 297,5 - 51.0 - 7.0 49.00

-23Se.5

♦1S87«S
25)-U01.0

Mean *

25)1,010,468.00
40,418.60

V 40,418.60

S. D. ^ 201.044

% « « .819S. D. 201.044

lh«n % « .2 the odde are S to 1
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TABLE XII. FREQUENCY DISTRIBUTION, SHOWING THE LENGTH OF TliE LONGEST
CULM PER PLANT IN INCHES FOR E5 PLANTS OF ABRU2ZI, BALBO
AND TENNESSEE COMMON, ALSO MEAN AND STANDARD DEVIATION

Length of Longest
Niaher of Plants

Class Range Abrussi Balbo Tannessee Common

45.0-47.0 4 0 0

47,5-49.5 1 0 0

50•0—52,0 4 0 0

52.5-54,5 6 0 1

55.0-57.0 7 1 7

57.5-59.5 4 2 5

60.0-62.0 0 7 1

62.5—64.5 0 7 5

65.0—67.0 0 6 5

67.5—69.5 0 1 1

70.0-72.0 0 1 0

Total £5 25 25

Mean 55.2 + .560 65.2 + .440 60.6 ± .586

Standard
Deviation 4.08 t *589 5.27 + ,5U 4.55 ± .414

Coaparleon of Abruxsl and Tennessee Coomon vlth Balbo shove a signify

leant difference in the length of the longest oula per plant in favor of

Balbo as compared with Abrussi (Table XIII). When Z " *5 and the number

of plants equal 25 the odds are 90 to 1 against a difference as great as

this oocurlng due to chance alone (Love 19S6i48S)•

A significant difference is also apparent betveen Balbo and Tennessee

Common, in favor of Tennessee Common (Table XIV). When Z « .5 and the

number of plants equal 25 the odds are 90 to 1 against a difference as

great as this occuring due to chance alone (Love 1956t485).
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TABLE XIII. COMPARISOH BETWEEN ABHU2ZI AND BALBO IN THE LENGTH OF
THE LONGEST CULM PEl PLANT IN INCHES FOR 25 PLANTS BT

STUDENT'S iyHTHOD

A B A - B 0 - M (D - M)2
AbniBsi Balbo 0

59.5 60.0 - .5 -10.6 112.56

67.0 66.5 * 9.5 -19.6 584.16

50.0 60.5 -10.5 —20.6 424.56

55.0 64.0 -11.0 -21.1 445.21

57.0 65.5 - 6.5 -16.6 275.56

58.0 65.5 - 5.5 —15.6 245.56

55.0 65.5 -10.5 -20.6 424.16

51,0 59.0 - 8.0 -18.1 527.61

55.0 60.0 - 7.0 -17.1 292.41

50.0 65.5 -15.5 -25.6 655.56

55.5 65.5 -10.0 -20.1 404.01

55.5 62.5 — 7.0 -17.1 292.41

55.0 62.0 - 9.0 -19.1 564.81

56.5 66.0 - 9.5 -19.6 584,16

46.5 65.0 -18.5 -28.6 817.96

49.5 70.0 -20.5 -50.6 956.56

55.0 67,0 -12.0 -22.1 488.41

50.5 59.5 - 9.0 -19.1 564.81

46.5 64.0 -17.5 -27.6 761.76

55.0 60.5 - 5*5 —15.6 245.56

57.5 56.0 ♦ 1.5 - 8.6 75.96

45,5 61.5 -16.0 -26.1 681.21

66.6 62.0 — 5.5 -15.6 245.56

46.5 66.0 -19.5 -29.6 876.16

58.0 69.0 -11.0 -21.1 445.21

-265.0

♦ 1.5
25) -25S.&

Mean « - 10.I4

25)10,962.50

458.50

V 438.50

S. D. « 20.941

Z
10.14

.484
S. D. 20.941

Whan X « .5 tha odds are 90 to 1
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nr. COMPABISON BSIflEM B£LBO AND TENNESSEE COMMON IN TNE LENGTH
OF THE LONGEST GDLM PER PLANT IN INCHES POR 25 PLANTS BY

STUDENT *S METHOD

A B A . B D ~ M (D - M)^
Balbo Toon. Common D

60.0 56,0 * 4,0 ♦1.4 1.96
66.5 56.0 +10.5 ♦ 7.9 62.41
60.5 56.0 * 4.6 ♦1.9 5.61
64.0 64.5 - .5 • 5.1 9.61
65.5 59.0 + 4.5 ♦ 1.9 5.61
65.5 55.0 + 8,5 ♦ 5.9 54.81
65.5 65.5 .0 .0 ,00
59.0 65.0 - 6.0 • 8.6 75.96
60.0 65.0 • 6.0 - 7.6 67,76
65.5 69.5 - 4.0 • 6.6 45.56
65.5 57.5 ♦ 6,0 ♦ 5.4 U.56
62.5 65.5 5.0 • 5.6 51.56
62.0 65.0 • 5.0 - 5.6 51.56
66.0 57.0 ♦ 9.0 ♦ 6.4 40.96
65.0 64.0 + 1.0 • 1.6 2.56
70.0 65.0 ♦ 7,0 ♦ 4.4 19.56
67,0 66.0 ♦1,0 • 1.6 2.66
59.0 59.0 •0 .0 .00
64.0 61.0 + 5,0 - ,4 .16
60.5 64.5 *• 4,0 6,6 45.56
56.0 59.5 * 5.5 ^ 6.1 57.a
61.5 55.0 + 6,5 ♦ 5.9 15.a
62,0 58.0 + 4.0 ♦1.4 1.96
66,0 57.0 ♦ 9.0 ♦ 6.4 40.96
69.0 55.5 ♦16.6 +12.9 166.a

^4.0

"29.0

25) <f65.0

25)756.48

29.46

Msan * ♦ 2.6
• 29,46

S. D. " 5.428

Z
246 » ,479

S. D« 5.428

nxM Z " .5 th« odd0 ftr« 90 to 1
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tiBU XV. FREQUESCI DISTHIBUTION, SHOWING TOTAL LENGTH OF HEADS PER
PLANT IN INCHES FOR U PLANTS OF ABRUZ2I, BALBO AND
TENNESSEE COHMON, ALSO MIAN AND STANDARD DEVIATION

Total Length of
Heads per Plant Number of Plants

Class Range Abrussl Balbo Tsnnessse Common

0-9 2 0 1
10-19 12 1 6
20-29 8 8 6

50-59 1 7 7
40-49 1 6 0

50—59 1 0 4
60-69 0 1 1
70-79 0 2 1
80-89 0 0 0

Total £5 25 25

Mean 21.0 + 1.477 57.8 + 2.165 43.0 t 2.582

Standard

Deviation 10.95 ± 1.044 16.11 ♦ 1.440 17.66 ± 1.684

CcMparison of Abrussi and Tennessoo Gonmon with Balbo ohowt a aignlf-

leant dlfferance In the total length of heads per plant in favor of Balbo

as coapared with Abruasl (Table XVI}. than Z » .9 and the ni»ber of plants

equal 25 the odda are 9999 to 1 against a difference as great as this

occurlng due to chanee alone (Love 19S6i485).

No significant difference is apparent between Balbo and Tenneesee

Common (Table IVII). When Z « »2 and the number of plants equal S5 the

odds are S to 1 against a difference as great as this occurlng due to

chance alone (Love 1936t485).
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TABLE XVI. COHPARISON BETWEE5 ABR0Z2I AND BALBO IK TOE TOTAL LENGTH OF
HSAD8 PER PLANT IN INCHES FOR S6 PLANTS El STUDENT *8 HETIDD

A B A * B D - M (D - M)2
AbrvuESl Balbe D

54,5 51.0 ♦ 5.6 +21.5 462.25
19.0 57.0 *18.0 ,0 .00

12.0 24.0 *12,0 + 6.0 56.00

25.6 47,5 -24.0 - 6.0 56.00

50.5 28.0 422.6 +40.5 1,640.25
24.6 57.0 -12.6 + 6.6 50.25

47,0 24.0 +25.0 +41.0 1,681.00
19.5 52.0 -12.5 + 6.5 50.25

28.5 56.0 * 4.5 +15.5 182.25
14.0 45.0 -29.0 -11.0 121.00
14.5 49.5 —55.0 -17,0 289.00
14.6 76.6 -62.0 -44.0 1,956,00
10,0 46.0 —56.0 -18.0 524.00

10.0 25.0 -15,0 + 5,0 25.00

11.5 55.5 -24.0 - 6.0 56.00
20.5 44.5 -24.0 — 6.0 66,00

4.0 41.0 -57,0 -19.0 561.00
9.0 27.0 -18.0 ,0 ,00
15,0 70,5 -57,5 -59.5 1,560.25
21.5 17.0 + 4.5 +22.5 506.25

15.0 24.0 - 9,0 + 9.0 81.00
21.0 70.0 -49.0 -51.0 961.00
13.5 51.0 -17.5 + .6 .25

26.0 29.5 - 5,5 +14.5 210.25

16.0 25.5 - 7.6 +10.5 no. 25

*505.5

♦ 55.5
25) *452.0

MMQ * 18.08

25)10.656.50

426.22

V 426.22

8. D. ̂  20.645

t » JL X»f08
20.645

.876
8. D«

Vhiftn 2 B .9 th9 odds are 99B9 to 1



 

 

56.

TABLE IVII. COMPARISON BETWEEN BALBO AND TENNESSEE COMMON IN THE TOTAL
LENGTH OF HEADS PER PLANT IN INCHES FOR E5 PLANTS BI

STUDENT'S METHOD

A B A - B D - M (D - M)2
B&lbo T«nn. Common D

51.0 75.0 -42.0 -58.7 1,497.69
57.0 59.0 -22.0 -18.7 549.69

24.0 28.5 - 4.5 - 1.2 1.44

47.5 27,0 +20.5 +25.8 566.44

28.0 25.5 + 4.5 + 7.8 60.84

57.0 47,5 -10.5 - 7.2 a.84
24.0 56,0 -52.0 -28.7 825.69

52.0 48.0 -16.0 -12.7 161.29

55.0 26.5 ♦ 6.5 + 9.8 96.04
45.0 81.0 —56.0 -54.7 1,204.09
49.5 55,5 +14.0 +17.5 299.29

76.5 55,0 • ♦45,6 +46.6 2,190.24
46.0 55.0 - 9,0 - 6,7 52.49

25.0 47.5 -24.5 -21.2 499.44

55.5 50.5 + 5.0 + 8.5 68.89
44.5 54.5 +10.0 +15.5 176.89

41.0 26.0 +15.0 +18.5 554.89
27.0 42.5 -16.6 -12.2 148.84
70.5 SO. 5 +20,0 +25.5 542.89

17.0 27.6 -10.5 - 7.2 51.84

24.0 59.5 -15.6 -12.2 148.84

70.0 45.5 +26.5 +29.8 888.04
51.0 47.0 —16.0 -12.7 161.29
29.5 14.0 +15.5 +12.2 148.84
25.5 51.0 - 7.5 - 4,2 17.64

2

-265.5

25)- S2.5

Mmuo « 'sis

H - 5.5 -

25)10.525.40

420.94

V 420.94

8. D. « 20.517

161
S. 20,517

WhMx Z « «2 th« oddf AT* 5 to 1
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TABLE XVIII, FBBQOENCY DISTRIBUTION, SHOWING THE LENGTH OF THE LONGEST
HEAD PER PLANT IN INCHES FOR 25 PLANTS OF ABRD2ZI, BALBO
AND TENNESSEE COMMON, ALSO MEAN AND STANDARD DEVIATION

Length of Longest
Head per Plant Number of Plants

Class Range Abrussi Balbo Tennessee Common

4,5-4.9
5,0-5.4
5.5—5.9
6,0-6.4
6,5—6.9
7,0-7.4
7,5-7.9
8.0—8.4
8.5-8.9

4

8

11
2

0

0

0

0

0

0

0

2
4

9

6

2

1
1

0

5

6

6

5

5

2

0

0

Total 25 25 25

Mean 6.42 ± .057 6,88 t .089 6.54 4 .101

Standard

Deviation ,426 + ,004 .664 4 ,006 .766 4 ,0U

Coafiarlton of Abniszl zad Tetmeseee Comaon with fialbo shows a eignifi*

cant differsnce in tha langth of th® longest head per plant in favor of

Balbo as coapared with Abrussi (Table XIX)* When Z <* 2 and the number of

plants equal 25 the odds are more than 10,000 to 1 against a difference as

great as this oocuring due to chance alone (Love 1936t4d5)*

No significant difference is apparent between Balbo and Tennessee

Coanon (Table XX), When Z .56 and the number of plants eqtial 25 the odds

are 18 to 1 sf^nst a difference as great as this oocuring due to chance

alone (Love 1956|485).
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TABLE ZIZ. COHPAHISOB BETHIEN ABKDZZl AND BALBO IN THE LENGTH OF THE
LONGEST HEAD PER PLANT IN INCHES FOR 25 PLANTS BY

STUDENT'S METHOD

A B A - B D - M (D - M)8
Atarusii BaXbo D

8.5 6.5 -X.O ♦ .8 .25
£.0 6.6 -X.5 .0 .X

4.5 7.0 «£.5 -X.O x.x
5.5 6.5 -X.O + .6 .25
5.5 6.5 .•X,0 + .5 .25

6.5 7.0 -X.5 .0 ,00
5.5 6.5 -X.O 4 .6 .25

5.0 7.6 -2.5 -X.O l.X
5.5 7.0 —X.6 .0 .X

5.0 6.5 —X.5 .0 ,x
5.5 6.0 -2.6 -X.O x.x
5.5 8.5 —5.0 —X.5 2.25

5.0 5.5 - .5 4X,0 X.X
5.0 6.0 -X.O ♦ .6 •25
4.5 6.5 -2.0 - .6 •25
5,5 7.0 —X.6 .0 .X

6.5 -2.0 — *5 .25
5.0 5.5 - .5 ♦1.0 X.X
5.5 7,5 -2.0 — .5 .25

£.£ 6.5 -X.O ♦ .5 .25
4.5 6.5 -2.0 — .6 .25
5.0 6.0 —X.O ♦ .6 .25
5,0 6.5 -1.6 .0 .X
6.0 6.5 -..5 +1.0 X.X
4.5 7,0 -2.5 —X.O X.X

-58.5 28)12.00
26}-88.5 .48

lean « •> X.54
11 .a _

8. D. « .698

2 tf 2taM « 2.222
S* D. .698

Vhsn 2 » X the oddi are greater tbaa X0«000 to X
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HWIt ZX« GOKPAHSON BETWEEN BALBO AND TENNESSEE COiOION IN THE LENGTH
OF THE LONGEST HEAD PEH PLANT IN INCHES FOR 26 PLANTS BY

STUDENT^S UETHOD

A B A « B D - M (D - B)^
Balbo Tazm. Common D

6.5 6.0 + .6 ♦1.0 1.00
6.5 6.5 41.0 ♦1.5 2.25
7.0 6.0 ♦1.0 ♦1,6 2.25
6.5 7.0 • .5 .0 .00
6.5 5.0 ♦1.6 ♦2.0 4.00
7.0 6.0 ♦1.0 ♦1.6 2.25
6.5 6.5 .0 .0 .00
7,5 5.6 ♦2.0 ♦2.6 6.25
7.0 6.5 ♦1.5 ♦2.0 4.00
6.5 7.6 •1.0 - .6 .25
8.0 5.5 ♦2.5 ♦5.0 9.00
8.5 6.0 ♦2.6 ♦5.0 9.00
5.5 7.5 -2.0 -1.5 2.25
6.0 5.0 ♦1.0 ♦1,6 2.25
6.5 7.0 - .5 .0 .00
7,0 5.5 ♦1.5 ♦2.0 4.00
6.5 6.0 ♦ .5 ♦1,0 1.00
5.6 5.5 #0 •0 .00
7.5 7.0 ♦ .6 ♦1.0 1.00
6.5 6.0 ♦ .6 ♦1.0 1.00
6.5 7.0 - .6 .0 .00
6.0 7.5 —1.5 -1.0 1.00
8.5 6.5 .0 .0 .00
6.5 5.0 ♦ .5 ♦1.0 1.00
7.0 6.5 ♦ .5 ♦1.0 1.00

*19,6

« 6.0

25) +12.5

26)54.75

2.19

Ifsaa ^ .5

V 2,19

8. D. s 1.479

2 « «SS8
i. D. 1.479

Wlum 2 .55 ths oddt are 18 to 1
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TABLE m. FREQUENCY DISTRIBUTION, SilOWINQ TilE NUMBER OF SPIKELETS
PEri PLANT FOR 25 PLANTS OF ABSUZZI, BALBO AND TENNESSEE

COMMON, ALSO MEAN AND STANDARD DEVIATION

number of Spike*
Number of Plants

Class Range Abrussi Balbo Teimessee Common

0*49 1 0 0

80-99 5 0 0

100-149 10 E 1
150-199 6 6 2

200-249 2 6 5

280-299 1 5 5

500-549 1 5 5

550-599 1 0 5

400-449 0 0 5

450-499 0 5 1

500-549 0 0 1

850-599 0 0 1

Total 25 25 25

Mean 169 t 10.400 261 ± 15.422 517 ± 14.987

Standard
Deviation 77.1 t 7.554 99.5 t 9.491 m.l ± 10.602

Go»|}ftrl8on of Abrussl and Tenneasee Common vith Balbo shows a sig*

nificant differenca in the number of spikelets per plant In faror of

Balbo as compared with Abrtissl (Table IXIl), When B » *8 and the number

of plants equal 25 the odds are 5SS2 to 1 against a difference ae great

aa this occuring due to chance alone (Love 19S6i485),

No significant difference la apparent between Balbo and Tennessea

Common (Table ZZIII)* Ihen Z * *8 and the number of plants equal 25 the

odds sre 12 to 1 ag^nst a differancs as great as this occuring due to

chance alone (Love 1956t4SS}*
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TABLE Zni. COMPARISON BETWEEN ABRUZZI AND BALBO IN THE NDMBER OF
SPIKELETS PER PLANT FOR 25 PUNTS BX STUDENT'S METHOD

A B A - B D - M (D - M)2
Abruscl Balbo D

256 206 ♦ 50 ♦155.6 24,211.36
148 256 -108 - 2.4 5.76
104 166 - 62 + 45.6 1,900.96
172 555 -161 - 55.4 5,069.16
582 181 +201 +506,6 94,005.56
185 258 - 75 + 50.6 956,56
526 145 +181 + 75,4 5,685.16
162 2SB - 76 + 29.6 876,16
217 215 + 4 +109.6 12,012.16
110 505 -195 - 69.4 7,992.56
115 508 -195 - 89.4 7,992.56
112 470 -558 -252.4 65,705.76
82 558 -256 -150.4 22,620.16
76 164 - 88 + 17.6 509.76
106 242 -156 - 50.4 924.16
185 525 -142 - 56.4 1,521.52
56 282 -246 -140.4 19,712.16
71 198 -127 - 21.4 457.96
109 496 -587 -281.4 79,185.96
155 U2 + 41 +146.6 21,491.56
117 175 - 56 + 49,6 2,460.16
161 474 -515 -207.4 43,014,76
116 204 — 88 + 17.6 509.76
206 225 - 17 + 88.6 7,849.96
129 158 - 29 + 76,6 5,867.56

-5115

♦ 477
25) -2658

- 105.62

25)427,916.56

17,U6.6584

^ 17,116.60 «

8* D. « 150.851

M 105.62
150.851

► 807S • D.

Nium Z « *8 tius odds ara SS52 to 1
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TABLE mil. COIIPAHISON BBTWEES BALBO ASD TEIJNESSIE COSMCa} IK THE NT3MBER
Oy SPIKELETS PER PLAHT FOR 26 PLANTS BY STUDENT »S METHOD

A

Balbo
B

T«im. Comaon
A « B

0
D - M (D - 11)2

206

266

166
SS8
181
268

146
258
215

605

608

470
558
164
242

525

282
198
496

U2
175
474

204
225

156

560

486

222

188
189
565

417

455

209

584
296

258
407
596

252

504

2U
298
575

254

261

502

547

UO
244

-544

*250
* 56

•*^145

- 8
-106
-272

-195
+ 4

-279
4 12

4212
- 69

-252
4 10

4 21
4 71

-100
4125

-142

- 88

4172
-145

4115
- 86

-404.6
—288.6
—114.6
4 66.4

- 66.6

—165.6
—2^.6

-255.6
- 54.6
-557.8

- 46.6
4155.4
-127,6
-290.6
- 48.6
- 57.6
4 12.4

-158.6
4 64.4

-200.6
-146.6
4115.4
-201,6
4 54.4

—144.6

165,701.16
83,289.96
15,155.16
7,464.96
4,455.56
26,764.96
65,176.56
64,512.96
2,981.16

US, 975, 76
2,171.56
23,651.56
16,281,76
84,448.56
2,561.96
1,415.76
155.76

25,155,96
4,147.56
40,240.56
21,491.66
12,869.56
40,642,56
2,959.56
20,909.16

-2549

4 885

25) -1466

iMa - 58.64 D.

25)842,000.60

55,680.24

^ 55,680.24 »

« 183.522

2 s s 88.64 g
S. D. 185.522

ihtn Z B ,5 the odds are 12 to 1
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TABLE mV, FREQIffitfCT DISTRIBUTIOH, SIDWING THE GREATEST BOMBER OF SPIKE-
LETS PER SPIKE, PER PLANT, FOR 26 PLANTS OF ABRUZZI, BALBO

ABB TEItlESEEE C0»1M0N, ALSO MEAN AIJD STANDARD DEVIATION

Greatest Number

of Spikeleta per
Spike, per Plant

Number of Plants

Glass Range Abrussl Balbo Tennessee Common

54-56 4 0 0

57-59 8 1 0

40-42 U 9 9

45-45 2 6 4

46-48 0 5 5

49-51 0 2 6

52-54 0 1 1

55-57 0 1 0

Total 25 25 25

Mean 59*5 t 44.6 ± .572 45.4 * *525

Standard

Deviation 2.56 ± .245 4.24 t *404 5.90 t .569

Ci^parifion of Abruzsi and Tezmesaee Common with Balbo ahows a slgnifl"

cant difference in the greateet number of epUceXeta per spike, per plant,

in faTor of Balbo as eoopared with Abrusxi (Table XXV)« When Z >* 1 and the

number of plants equal 25 the odds are more than 10,OCX) to 1 against a

difference as great as this occurlng due to chance alone (Love 1986t485)•

Wo significant difference is apparent between Balbo and Tennessee

Comaon (Table XXVI)* When Z * tS and the number of plants equal 25 the

odds are 12 to 1 against a dlffei'snce as great as this ooctiring due to

chance alone (Love 1956t485)«
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TABLE XXV, COMPARISOH BETWEEH ABRD2ZI AND BALBO IN THE GREATEST NUMBER
OP SPDCaETS PER SPIKE, PER PLANT, FOB 25 PLANTS BI

STDDBJiT»S METHOD

A B A - B D - M (D - M)2
Abrussi Balbo D

40 45 - 8 4 1.8 5.24

40 45 — 8 4 1.8 5.24

S3 44 - 6 - 1.2 1.44

58 44 - 6 - 1.2 1.44

42 40 4 2 4 6.8 46.24

40 45 - 5 4 1.8 5.24

40 59 ♦1 4 5.8 55.64
S8 SS -17 -12.2 148.84

40 40 0 .0 .00

40 48 • 8 - 5,2 10.24

S8 49 -U - 6.2 58.44

40 ^ 48 - 8 — 5.8 14.44

42 40 ♦ 2 4 6.8 46.24
40 42 - 2 4 2.8 7.84

58 48 0 .0 .00

44 50 - 8 - 1.2 1.44

58 42 — 6 - 1.2 1.44

59 42 - 5 4 1.8 5.24

40 52 -12 - 7.2 51.84

59 40 — 1 4 5,8 14.44
53 47 -11 - 6.2 58.44

54 40 - 6 * 1.2 1.44

45 44 - 1 4 5.8 14.44

58 40 - 2 4 2.8 7.84

53 41 -10 - 5.2 27.04

-125

L
25) -120

Mean « - 4,8

25)520.12
20,804

V 20,80 •

8. D. ■> 4.561

* • 5:°^: ■
fhen Z « 1 the odds are greater than 10,000 to 1
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TABLE mi. COHPARISOK BETWEEN BALBO AND TENNESSEE COMMON IN THE
GREATEST NUMBER OP SPIKELETS PER SPIKE, PER PLANT,

FOR 25 PLANTS BY STUDENT*S METHOD

A B A - B D - M (D - M)2
Balbo Teon. CcHsnon D

43 42 4 1 * 2.8 5.29

48 46 - 5 - 1,7 2.89

44 40 4 4 ♦ 5.5 28.09
44 48 - 4 — 2.7 7.29
40 42 - 2 - .7 • .49
48 42 ♦1 + 2.8 5.29
59 50 -U - 9.7 94.09

55 46 ♦ 7 4 8.8 68.89
40 44 •» 4 - 2.7 7.29
48 50 2 - .7 .49
49 42 4 7 4 8.8 68.89

48 45 ♦ 5 4 4.8 18.49
40 51 -11 • 9.7 94.09

42 42 0 ,0 .00

48 54 - 6 - 4.7 22.09

60 48 ♦ 2 4 5.5 10.89
42 41 ♦1 4 2.5 5.29
42 40 ♦ 2 4 8.3 10.89
52 50 4 2 4 8.8 10.89
40 48 • 8 - 6.7 44.89

47 44 ♦ s 4 4.3 18.49
40 £0 .*10 - 8.7 75.69

44 45 • 1 4 .8 .09

40 40 0 .0 .00

46 50 - 4 - 2.7 7.29

^6

-♦•58
28) -55

Mean *

U 1.8

.1.8

« .264

ari) 608.04
24.522

T 24.52 »

S. 0. ** 4.952

2 s
S, D. 4.952

Whan Z « .8 the odda are 12 to 1



CHAPTEK IV

STATISTICAL ANALYSIS OF 196 BALBO PLANTS

Th« last S6 rovs (17&>-200) of tho plot voro seodod from the Standard

Balbo saaplas (Fig. 1) at the rate of SO seed* to the row, gpaced 6 Inobag

apart. Tfaaee plants were nsed In a statistioal study. At this rate of

seeding. If all the seeds had been triable and all the plants had survived

the winter, there would have been SEO plants. However, only 588 were har

vested and of this number only 196 were fit for use. Ealny weather made

it laposslble to get th«i out of the field before part of them were badly

lodged, broken and made unfit for taking the necessary measurements.

The number of plants and the nvmber of oulms per row were counted, however,

regardless of their condition, but only the 196 plants that were not so

badly lodged and broken were used, the other 19E being discarded.

The following measurements were taken on each of the 196 plants i

1. Number of culms per plant.

S. Total length of culms per plant*

5. Length of the longest culm per plant#

4. Total length of heads per plant.

5. Length of the longest need per plant*

These data were grouped Into 5 frequency distributions (Tables

XZVII-xm), and plotted (Figures 10-14). The mode Is designated by the

49.



 � 
 � 

 

 

 

 

60.

Bld->polnt of tiM Bodol elasSf vhllo tho nsdlAn, Bean^ and ftandard do*

riatlon wire calctdatod (Love 19S6|54, 43, 76) for each frequency distri*

butioB aa well as the probable error of the aean and atandard deviation

in each caae (Love 1956t228)• Tho mode, median, mean and standard devla*

tiott are shown in Tables mil-ZXXI.

"The mode is the score that occurs most often in a frequency distri*

bution.

"The median Is the mid>^st score, or the one above and below which

there are equal numbers of scores, regardless of how far above or below it

they chance to go" (Crawford 19281226*227) •
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TABLE mil. FRSQDENCY BISTRIBUTIOE OF THE MHMBER OF COLMS
FER PLANT FOR 196 BALBO PUNTS

Class Bangs Nimber of Plants

1-8 6

5-A 85

5.6 58

7-8 44

9-10 55

U-.12 15

15.U 1
15-16 2

17-18 1
19-20 1

Total 196

Mod*

M«aa

« 6.0

" 6.98

• S.8B .IAS

Standaz^
deviation

4

» £,96S ♦ *101

Tha total nunbar of culoa for 588 planta m» 2,869, giving a maaa of

6*6£ Thila tha oaXculatad aaan for 196 idanta was 6*68 ± .IAS. From thia

it would aaMi that tha 196 plants usad vara a fairly rapresantativa sample

of tha 588.
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TABLE mm, rREQTJENCI DISTRIBUTIOR OF THE TOTAL LENGTH OF COLMS
PER PLMT IN INCHES FOR 196 BALBO PLANTS

C1«M fiasge Number of Plants

0-99 5

100-199 29

200-299 86

500-899 £5

400-499 88

800-599 £0

600-699 9

700-799 2

800-899 1

900-999 1

Total 196

Mod« « 550.0

Median » 851.8

Mean * 557.66 * 7.76

8tandax*d

Beirlatlon » 160,97 t 6.48
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TABLE Xm. FREQUINCT DISTMBUTIOS OF THE LEHGTH OF THE LONGEST CULM
PER PLANT IN INCHES FOR 196 BALBO PLANTS

Clas* Ranga NualTer of Plants

40.0^.9 1

4B.0-4S.9 £

44«0-45.9 5

46.0-47«9 5

48.0^9,9 8

80.0^1*9 9

52.0-58.9 22

54.0-55.9 £8

56.0-57.9 50

58.0-59.9 54

60.0—61.9 27

62.0—65.9 16

64.0—65.9 6

66.0—67.9 4

68.0—69.9 1

Total 196

loda s 59.0

57.56

Kaaa » 59.9 ± .259

StaiBdardi
Beidatlon » 4.974-1- .169
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TABtl m« FIUEQinaiCY DISTRIBOnOH OF THE TOTAL LENGTH OP HEADS PER
PLANT IN INCHES FOR 196 BALBO PLANTS

Claaa Range Nimber of Plants

0-9 8

10-19 28

SQ-S9 40

80-89 48

40-49 81

50-59 28

60-69 18

70-79 4

t

90-99 I

100-109 1

Total 196

Mod*

Xadl«n

Mmq

standard
Darlatioa

56,0

S6.76

86.88 t .885

17.S89 t Aeee
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TABLE XXn. FREQUENCY DISTRIBUTION OF THE LENGTH OF THE LONGEST HEAD
PER PLANT IN INCHES FOR 196 BALBQ PLANTS

Cluis Range Nuaber of Plants

4,0-4«4 I

4.5^,9 4

£.0-5.4 7

5.5—5.9 87

6.0—6.4 87

6.5-6.9 54

7.0-7.4 54

7.S-7.9 21

8.0-8.4 10

8.5—8.9 1

Total 196

. Mod* 6.7

Median m 6.86

Mean m 6.64 ± .591

Standard
Derlation • *818 1 .276
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Th» XjTperiamit StaUoa luui fous^ Balbo to b« • high yielding rerlety

In all raapaota and batter adapted to Tenneeaee conditiona tb*p any other

variety yet tried. The Tenaeaaee Coaaon variety eas found to be very

winter hardy, but inferior to Balbo in yield of grain and the uomt of

paature it afforded, Hoaea, being a northern variety, ia not *4epted to

Tenneaaee conditiona, and ia not xeeoaaMvied hy the E3qperia(Mit Station to

be grown in the State,

Ibruaai approaohea aore eloaely the Balbo type in field habita th**t

either Tenaeaaee Common or Soaeu, therefore, it ia more difficult to die*

tinguiah from Balbo, Balbo and Abruaai have a rapid vq^ight habit of

growth, while Tenneaaee Common and Eoaea have a apreading or decumbent

habit, Balbo stools aore, grows taller and has a longer head than Ibruasi,

Analyaia of twelve 60-gram aamplea of seed shows Balbo to contain more

bUck seed than Ibruasi and Rosen, but leas than Tennessee Comaoni it con

tains about the same amount of wheat colored seed as Rosen Tennessee

Common, but less than Ibruasif and it contains aore green seed th*n

Abrusai and Tennessee Common, but leas than Boaen, One hundred seeds from

each sample showed Balbo to be longer than the other three varietiea,

wider than either of the otiier three except Ibruasi, and to weigh aore

61,
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than either of the other three.

The mean number of culms per plant for 26 plants of Abruasl, Balbo

and Temie«4»«e Common «as 4.54 .515, 6.40 4 .558, and 7,66 4 .347 res-

pectirely. In comparing these by Sttident's Method, a significant differ

ence la the stooliag power of Balbo ower Ibrussi was found, while no sig

nificant difference was found in the stooling power of Balbo and Tennessee

Common*

The mean of the total length of culms per plant for 25 plants of

Abruasi, Balbo and Tennessee Common was 222 4 14.14, 570 4 19.82, and

414 4 19*78 respeotiwely* The difference between Abrussi and Balbo was

found to be significant, but the difference between Balbo and Tennessee

Common was insignificant*

The awan length of the longest culm per plamt for 25 plants of Abmasi,

Balbo and Tennessee Common was SS.2 4 *55, 63.2 4 .44, and 60.6 4 .58

respectively* These differences between Abruasi and Balbo and between

Balbo and Tennessee Common are significant.

The mean of the total length of heads per plant for 25 plants of

Abrussi, Balbo and Tenneaaoe Common was 21.0 4 1.47, 57.8 4 2.16, and

45.0 4 2.58 respectively. The difference between Abrussi R*"! v?

significant, but the difference between Balbo and Tennessee Common Is

Insignificant.

The aean length of the longest head per plant for 25 plants of

Abrussi, Balbo and Tennessee Common was 5.42 4 .05, 6.88 4 .08, and 6*54 4

.10 respectively. The difference between Abrussi and Balbo is signifi

cant, hut the difference between Balbo and Teimessee Common is insignifi

cant.

The number of spikelets per plauit for 25 plants of Abrussi, Balbo and
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T«tm««8e0 Canmon Vfts 159 X0«4f 261 4 13*42| and 817 4 14«96 respsctively*

The differenee between AbrusBl end Belbo ie elgnifloent, bat the difference

between Belbo and Tenneaaee Cosnon la Inalgnlfleant.

The mMn of the greatest nmsber of epikelete per aplke, per plant* for

25 plttat# of Abruaai* Belbo* and Tenneaaee Comaon was 89.3 4 *54* 44.6 4

•57* end 45.4 4 ,52 respectively* The difference between Abruaal and Belbo

la aignificent* but the difference between Belbo end Tennessee Common Is

Insignificent.

For 196 B&lbo plants* the calculated mean number of culms per plant

was 6«88 4 .Id. Ihia aeema to be about correct because the true mean for

586 plants* 192 of which could not be used due to their condition* was

6*62. The mode and median were 6.0 and 6.98 respectively. The degree of

variation was measured by the standard davlatlon which* in this ease* was

2,966 4 ,10.

Ths maan of the total length of culms per plant for 196 Balbo plants

waa 567,66 4 7,76, The mode* median and standard deviation were 550,0,

551.8* and 160,97 4 5,48 regpectively.

The mean length of the longest culm per plant for 196 Balbo plants

was 69*9 4 *28, The mode* median* and standard deviation were 69*0* 67,86*

and 4,97 ± *16 respectively.

The mean of the total length of heads per plant for 196 Balbo plante

was 88,68 4 ,85, The mode* median and standard deviation wars 85,0, 86,76*

and 17,28 4 ,86 respectively.

The mean length of the longest head per plant for 196 Balbo plants was

6,64 4 tSS, The mode* msdian and standard deviation were 6,7* 6,68* and

•615 4 ,27 respectively.
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