SES-Form 17
(Dec. 5, 1955)

North Carval iha Agricultural Experiment Station

FINAL REPORT, FEDERAL-GRANT PROJECTS
(Send 3 copies to State Experiment Stations Division, ARS, at time of closing)

—
.

PROJECT (Fund, number and title):

H=50 Peanut Breading and Culfural Investigatfions.
. STATION DEPARTMENTS AND COOPERATING AGENCIES
(e.g., USDA, TVA, etc.):
Field Crops, Plant Pathology, U.S. Atomic Energy Commission

3. MAJOR PERSONNEL: W, C. Gregory, Donald A. Emery, (W. E. Cooper),
Elizabeth Boardman, Mrse Dahlia Rembert, and 4 part time seed laboratory
technicians.

D

4, DATE BEGUN: July 1, 1943 DATE COMPLETED:Mar. 1,1959

(If discontinued without completion state reasons):

5. ESTIMATED TOTAL COST BY FUNDS (Federal-grant and others): $152,340.90
(past 5 years only) « AsECe=5$78,687.60; H=50=§58,160492; ST=H=50=515,492,38.

6. THE PROBLEM (Briefly restate its nature, importance, and economic
significance):

The Virginia type peanut ranks next to tobacco in cash value in the northern
Coastal ‘Plain area of North Carol ina and the southeastern counties of Virginia.
The annual acreage of peanuts increased from 260,000 fo approximately 400,000
acres during the second world war. Unfortunately the quality and yield per
acre dropped accordingly, The immediate problem was, therefore, fo develop
strains of peanuts with greater yielding ability combined with highee quality.
Selection within farm stocks had proven effective buf inefficient. Attention
wvas turned to methods of increasing genetic varlabllufy and techniques for

evaluating the selected products in this project.

7. ABSTRACT MAJOR RESULTS AND CONCLUSIONS:
Yield per acre has been in¢reased on the average 15 percent by varieties

resulting from hybridization and selection methods. The use of irradiation

has proven an effective ftool to increase quantitative genetic variability for
selection purposes. It has also made available qualitative mutants which will
be invaluable for further genetic studies. The conjunctive use of irradiation

and hybridization has been investigateds

(Over)



9.

10,

USEFULNESS OF FINDINGS (Present or potential - to other scientists -

farmer acceptance - economic value to agriculture - other ):

NC 2 wes produced by hybridization of a plant selection from a farmer's field with
Ga. 207-2. It was released in 1953 and has become the leading peanut variety in
North Carolina. It has increased yield approximately 15 percent and its quality
justified one to two cents more per pound than farm stocke

NC 4x, released In 1959, is a direct selection from irradiated farm stock. It
supplements NC 2 in that it has fewer cracked pods and less kernel damage while
it yields nearly as well.

The association of other plant characters:-with yield have been evaluated as possible
indices, The Inheritance of several qua|itative mutants arising from irradiation

' was substantiated. The possible influence of mutated modifying genes upon them is

presently under study. ' i

CITATION OF PUBLICATIONS (Issued and/or in manuscript form):

Gregory, We Co Xeray breeding of peanuts (Arachis hypogaea L.)
Agron. J. 47: 306-399. 1955

Gregory, We C.. The comparative effects of radiation and hybridization in plant
breeding.
Proc. of the Geneva Conf. on the Peaceful Uses of Atomic Energy. 1956.

Gregory, W. Co  Induction of useful mutations in the peanut.
Brookhaven Symposia in Biol. = No. 93 177-190. 1956.

Gregory, We Ca Radiosensitivity studies in peanuts (Arachis hypogaea L.)
Proce of the international Genetics Sympe. 243-247. 1956,

Gregory, W. Co  Progress in establishing the ef fectiveness of radiation in breeding

peanuts.
Proc. of Ninth Oak Ridge Reg. Symp. "Radiation in Plant Bredding": 36-47.

Gregory, We Co The use of radiation in peanut breedinge.
Crops and Soils. (in press),

Cooper, W. E+ and Gregory, W. Cs Irradiation induced leafspot mutants in the

peanut,
Agron. Jo (in preparation).

Prepared by Approved

] ‘(Director)
(Sign original only)

Date Date




. SES—Form 8 p /
(June 12, 1957) 3

AGRICULTURAL EXPERIMENT STATION Q

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19_”
(Three copies to be given to the SES examiner)

1. PROJECT (Fund, number, and title) : HATOH B~50, PEANUT DREEDING AND CULTURAL
DIVESTICATIONS.

2. DEPARTMENTS AND COOPERATING AGENCIES: fleid Grops, Plant Pethology,
Us 5o Afomic Energy Commission

3. PERSONNEL: %, C, Gregory, De As Emery, (¥. E. Cooper), Efizabeth Goordesn,
frse Dahlia Rembert and 4 timp seod laboratory technicionse

4. RESEARCH ACCOMPLISHM| S OF THE YEAR (Confidential in-

formation should be so marked): 44 7, generstion of pesnuts was grows in &

nursery and yletd trisl in preperstion for testing genetic veriat icn residual
in Fyand F3X, lines in Fg ond Fgis generation. The frequency of mutants
wi th high and suspected low repeaiability in the X3 gemeration afier seroy
treaiment was compered with the frequancy affer treetuent with fost neufronse
A study of the effect of background gesotype upon mutant expressivity was
cont inued In Fy populations of combinations of deleterious sutcats. Thirtsen
sdvanced |ines ond Introductions wore recosbined by hend crossing in the
gresnhouse to produce seed for the F; generafion of the third cycle of re-
current selection. Second cycle Fy hnu. supericr xersy mutents and
variefies of the regicral fest were evelueteds lmprovements in disesso
resistence will be reported by Ore Coopare

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the general

public and contributions to science) : W 4x, 8n advanced selection originating from
irreciated farm stock was relessed ¢s & now peonut wvariety to suppiesent NC 2.
effects on quolitative autents may be estimated melricelly within
the specific ranges of messurement, for given plant charzcters, which delimit
the particular mutent, Evalwition of the ?e-jnctin use of lrradiation and
B SR i RO cont Invms.

o me }cf? © The selection opportunity romaining In high
ond low ylaiding Fa lines in X wvse X3 comparisons will be deterwined, Effects
of background go witl be studied in the presence of the double rocessive
doletorious mutont loci end wild fype loci occurring from the siwe crosse Rew
irradiation experinects =il confinue. HNew species are to be introduced ond

7. pOBLS¥®foNs 1SSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
Oregery, ¥. Ce The use of radistion In peanul bresding.Orops and Soils {in press)
Coopar, Ve Eo 8nd Gregory, We e  irradiation Induced losf spot resiztunt
=ufents in the peanut (Arsghis hyoogoes L.) figrens. J. (in preparation)

8. Prepared by Approved

(Director). oo
Date. Date O

i




]
SES—Form 8 ) =Y
(June 12, 1957) O O
Yorth Carolina GRICULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19_58
(Three copies to be given to the SES examiner)

. PROJECT (Fund, number, and title): Hateh H=50, PEANOT BEEEDDIG 43D
CULTURAL INVESTIGATIONS.

2. DEPARTMENTS %cggg%wc AGENCIES: Field Crops, Plant Fathology,
3. PERSONNEL: ¥e Co Grecery,(¥. £. Cooperi, £iimbeth foardean, Yrs. Dehils

3 Alea 8. Smlth, and § partetime seed I2borsfory techniciens.
4. RESEARCH ACCOMPLISHMENTS OF E Y%E( nﬁdelig'nl in~
formation should be so marked): Ralative off of radistion upon parents and

thelr F, hydride 2s measured in Fﬂg‘mﬂm were estiveted. Significantiy

higher ‘tﬂu\ul in yigld of dry ¥s wors obieined in the Irradiated
poputat jons. Comperisons of the ylelds of selected and of rendomly chosen (1

froo these populoticns wore made. The offact of background genotype upen sutont
exprassivity ond yield perforsence wers studled in f‘ populations of combinations
+

of daictoricus X-ray sutants., The effocte of Trvadiftion upen restoredion of

normelity in induced mutents were obssrved in X, generefion, Second cycle Fs

tines tocether with cortais supsrior Xermy mitafts wore further sveluated.
Reglonat variety fteste were conducted In cooperutien with ARS, The diseese
work wit! be reporfed by Dr. Coopor.

5. USEFULNESS OF FINDINGS (Benefits to agriculture and the gen

eral
public and contributions to science): “rogress e twen mede in sstabl lshing the wive

of atomic energy in genstic Improvement of plants. New warietles of hichiy
aﬁcnn disesse resletant peenule have boon preduced. These hawe nof
relooned,

6. WORK PLANNED FOR NEXT YEAR: %ork similar to that described under o, 4

above wiil be continued throughout the coming wear, The redio-sensitivity
experiments conductad In JO5C will be redumed,

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

The Conetic Foundatiens of Butatlon Broeding (presented before the Agroncmy
Soclety of America, Attante, Novesber, 1957).

8. Prepared by Approved
Date Barch 7, 1958 Date.

(Director).

nes

()




OES—Form 8 Sl
(Nov. 29, 1954) O O

CARCLINA AGRICULTURAL EXPERIMENT STATION

O ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19..27. Q :

(Three copies to be given to the OES examiner)

1. PROJECT: (Fund, number, and title): ~HATCH 50, PEANUT SREEDING AND CULTURAL
IRVESTIGATIONRS.

-
2. DEPARTMENTS AND COOPERATING AGENCIES: 3, 3, m""" m’“'w'w”
3. PERSONNEL: ¥s Ge Gpsgory, Jo H. Zason (resigned), Iehlia
iissbeth Soardaen, Peter J. loesch, Bunies Carpenter {M
4. PROGRESS OF RESEARCH HIGHLIGHTING PRINCIPAL ACCOMPLISHMENTS OF

THE YEAR (Confidential information should be so marked): Twusntyeslgik scecnd ayels ¥,
1iaes wer salocted frm the 3 lises tested 1n 1955 nmamemm’
mumama:m Seed was prodused on ail 28 lines
in 1956 and of thess will uwunw»mmumm
was testad say be of velue in Sorth Carclisme Ve. 56 B bhas also been eveluweted and
appeara tc b adipted in the M. E. rort of the eveds Experisents upen the rolaiive
affocta of hpteldisstion sni radiaticn upon the totel genetic variamce ond sdvence

e to selection were conduoted. Coeneble Jifferences in sensitivity o both Xaeys
and fast nentrohs estalliished. The Smpect of this fect uwpon radistion bresding
wore peoduced from

& . e

5. USEFULNESS OF FINDINGS (when results may justifiably be expressed in terms of public
benefits): e 2,000,000 Ihs. of eorbified ssad of X0 2 were produced in 1956,

one thind of the $otal B, C. scresgps I% 4o estimmted
hafﬂmmwnmhmumzmum.

6. WORK PLANNED FOR NEXT YEAR: fyuglye of the 28 208 eyele Mines tested in
will b in 1957, The redistica ve. Mteidisstion emerimnts Wil be
placed in in oatd 3 storaz - 3 The m‘: of hytrids amng -
oF A yaar rORS A southern stam
rot rosistant, 1nes W1l be inceulatod and scorode
7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

1. wammnwmmwmnma
Flaot Desoding 177-190. 1956.

3 in istallishing ths m«wumm
elibilidgs Reglonad-Sympostom. - BafBRRNE tn Pl Drowtin ¢ in sl

P O




OES—Form 8 4 . H-50
(Nov. 29, 1954) O O

Horth Carolina AGRICULTURAL EXPERIMENT STATION

(Three copies to be given to the OES examiner)

1; PROJECT: (Fund, number, and title): Bedy Sees 5y 10, PEANOT EREEDIHG AND
CULTURAL TNVESTICATIONS

. PERSONNEL: W, °Q - w
’

4. PROGRESS OF RESEARCH HIGHLIGHTING PRINCIPAL ACCOMPLISHMENTS OE
THE YEAR (Confidential information should be so marked):

material. Hreader's seed will bo made.
7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

LRy Bresding of Peumubs," Agroncmy Jourmal 57: 96-339, 1955.
*The Comperetive Effects of Radiation and Hyiwidisetion in Flaot
Bresding.” s - Proceedings of the Conference on the Peacefd
Uses of & Enargy, Genews, August, 1955.

8. Prepared by Approved

(Director).

Bate.......d Foteuary- 361956 Date Q




OES—Form 8 \ H-5"0

/7 (une 6, 1980) y Q >
i 4
’. } HCRTE CAROLI AGRICULTURAL EXPERIMENT STATION
O ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, |9§_5.__. O
- ¢ (Three copies to be given to the OES examiner)

1. PROJECT: (Fund, number, and title): BeJ Sa¢e 5, 10 FEANUT BREZDING AXD CULTURAL
IRVEST I02TICNS

2. DEPARTMENTS AND COOPERATING AGENCIES: &groncsy

3. PERSONNEL: . C. firegory, J¢ H. Beson, Bunice Carpunter, Deblic Resbort

4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-
formation should be so marked): Fpum the spprosinsately 4,500 fwallles of the
resurpent (second eyele).” ercsses and selecticng 100 sdvanged F, lines were tested in

a8 threo
peunmt producing eres of northesstern Narth Carclina and scuthesstern Tirginie. Although
seriously demaged by lurricsns Hezel sufficient information s obtolined to permit the
selection of sprroxisately 507 of these limes for re.svalustion in 1955. Seversl of
these lines appeared to be much superior to IC-2, our best saleciizn. e
i A regional varisty trdal, inm cooperetion with UsS.DWi., Virginis, |, begun in
155i. 7The bast lines from these soveral reseereh progroms were included and tested at
tus locstions in Hopth Carclina.
Prelisinary resulty of varietsl mixtures versus the pure strains entering the
‘ mixtures showad the werletzl miztures significantly supericr to the pare strains.
e Fallosdng mess imceulatian of about 1,000 nursery lines =nd plant inteoductions with
S mﬂ;mmmummwmwm OA
all conbinaticns intgeee and with HC-2 which showvs sbout 0T less |
infection with this disease than cumserelal werdetles of peaamts. ‘
The prospestive now variety menticned in last yesr's report wss not relessed because

aematods !ﬂw o
.- 5. APPLICATION OF%IN'DINGS (expressed in terms of measurable public benefits if and :
when justified) :
In twenty-one far conparisons W2 yielded 157 more worth

The seleeted F lines wiil be ovalue uéammwm' m?wx nade. The
warietal exporinent will repaated. on

resistant 1ine eosbinations will be grown. The viriotal colisstions (ass 2,500
idnes) will be grosm in noeatods mursery and vesistant lines soughte

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

Infay Breeding of Peanuts (imehis yoogasa L.) In press
Walten C. Gregory
A matitative Genetic Study of Some Cheractor Relstionships in the
Poasut
% T by n.x.a-rm.u.c.mmwd Yannseript

e (Director). ( )
"O Date Date




OES—Form 8 .
(June 6, 1950)

O Borth Carolina AGRICULTURAL EXPERIMENT STATION O

(Three copies to be given to the OES examiner)

1. PROJECT: (Fund, number, and title): Eankhead=lones BJlO=A10
Peamut Breeding and Cultural Investigetions »

2. DEPARTMENTS AND COOPERATING AGENCIES; NaCe Agri. ixp. Sta.,N.C. Agri. Ext.
- Service,N.C.lept. of Agriculture (In coordination with project Sp nl=5tate of N.C.)

L 3. PERSONNEL: ¥+C« Gregory, Joseph tason,Dahlia Rembert, Eunice Carpenter,
R.Le Pernerd. ] §
4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-

! formation should be so marked): Eight selections from the twenty three F, lines tested
in 1950 were tested in i replicate trials at L locations in 1951. The .uporh# per formance
of these |ines was maintained. The lines wére furtherevaluated in the eight principal peanut
producing counfies in the state by wtyrcun and tested at the Virginia substation at
Holland, va. where their performance was exceptionally high. Breeders seed of three of these
varieties in amounts 250 Ibs.,600 Ibs.,and 2200 Ibs. were produced in 195| and turned over
to Foundation Seed Producers Inc. Jan, | .;}‘weﬂ« average gains over farm stock peanuts

- und  fars conditions is from 1020 per « Al possible combinations of six of these lines
were tested as F, populations at three logations in 1951, Individual plant selections were
harvested from all 15 crosses and their 'épn.

O

O

5. APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and
when justified): Foundation Seed production of thiree outstanding varieties is underway.
. These peanuts should be In certified seed production in”1953 and In farm production on a
smal | scale in 1954, They are resistant to leaf spot.

6. WORK PLANNED FOR NEXT YEAR: The recombinations of 6 selected lines will be prog=
eny tested as F, plants in 1952, There will be L50 lines of 15 crosses. Stringent selection
will be u'elszd among these crosses and |ines upon completion of the tests,

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR: 67 egory,%.C.,
Seith, Een #., Yarbrough, J.R., 1951, Borphology, Genetics and Freeding. Ch. 111 in The
L Peanut - The tnpredictable Legume. The National Fertilizer Association, "ashington, D.Ce

PPe 28-88.

e - e O

Date Date.




O O

OES—Form 8 O O
(June 6, 1950)

NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION O

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19...7°"
(Three copies to be given to the OES examiner)

1. PROJECT: (Fund, number, and title): Pasikhead=Jones 10-110, Feanut Freeding and
Cultural igations.

2. DEPARTMENTS AND COOPERATING AGENCIES:
Depar t ment

Agronomy
. PERSONNEL:
8 .E{:i.ocreqory. Joseph Eason, Dahlia Pembert, Eunice Carpenter

4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential in-

formation should be so marked):
Twenty three F, lines selected from an original 3750 F_ selections were tested

in 1950, Seed of 811 of these |ines was Increased at the am time. Five of the
more outstanding lines were tested in cooperation with county egents in every .
peanut growing county in the state. On the besis of a L year |12 location averag
five of the lines have shown gains In production in Ibs./A., over select Farm Stock,
ronging from 7.50f to 21.13%. ino progeny line tests run concurrently with the
above the range of the i year average has been 9.52% to 35.L2f. Six of these lines
were crossed in al) possible comtinations in 10L2 and tested in 1950. The Fl per=
formance was outstanding.

5. APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and

when justified):

The btest of these peanuts are now being increased for release to seed producers
Januvary 1952, They are higher yielding, highly resistant to leafspot. The cuan-
‘tity of foundstioh seed estimated to be on hand then = 1500 tbs. of each |ine.

6. WORK PLANNED FOR NEXT YEAR: The advanced testing program of selected lines
will be continued in order to make the final eliminations of lines to choose the ultimate
tines for release. The F_ populations of the F, crosses grown in 1950 will be tested
and selections made. The work done completes the first cycle of breeding under this
project. The new F end Fay materiel constitutes the first recurrent cycle.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
The mss. Worphology, Gemetics and Ereeding (of pesnuts) was completely revised

and will appear as chapter 11| in The Peanut - the tnpredictable Legume, during fthe
Summer of 1951,

O 8. Prepared by Approved s o O j




4 6‘\’“25/
HORTH CAROLINA AGRI CULTURAL EXPERIMENT STATION

ANNUAL PHOGRESS REPORT, FEDERAL-GRANT PROJECTS, 1980 .
(Three copies to be given to the OES examiner) (

1. PROJECT: (Fund, number, end title): BANKUBADLJONES Agron. BJIO-AN0, PEANUT
BREXDING ARD CULTURAL INVESTIOAYIONS,

2. DEPARTMENTS AND COOPERATING AGENCIES: 4oroncwy Depte

3. PHRSONNEL: ¥,{, Gregery, Joseph Eason, Dehlia Rembert, Hunice Carpenter.

4, NATURE OF WORK AND PRINCIPAL RESULTS OF THE YEAR (Confident ial information
should be so marked):

Hew verieties of peanuts selected from high yielding peanut hybrids hsve been
shown tc be superier in ylelding power in 507 to 0% of the tests made, These
peanuts have fewer damaged seed, are gencrally later in matority, and have e
fair ssed size. They are highly resistant, but not imsune to cercossora leafl
spot disecases., Tests of these pesnuts are being conducted in each of the peanut
growing countiss of the State in 1950 and foundstion seed for seversl, among
which final seleelioms will be made, are being increased in 1950,

These peanuts are in the Fg generation in 1950. Py orosses of six of the
better of these lines were made in all possible combinations in 1949, and are being
tested in 1950,

The coordination of the work of the breeder, the foundation seed produsing
agency, the certifying agency and fhe Extension service has been effectusted
preparatory to the release of the best of the new varieties.

5, BENEFITS realized by farmers or the public through application of findings,
stated in dollars, bushels, or other values, where possidble: gone,
The best of these peanubts will be released through the normal channels of
foundation and certified seed productien in 1952,

6. WORK PLANNED FOR NEXT YEAR: 5o} petions among Fa plente from the ¥, crosees
made in 1949 will be made on a large scale in 1951, Recurrest combinations
among selected parental lines not used in 1949 will be made., Testing of ¥y
progenies will be carried out over a wide arem. Foundation seed among the
better selections will be inereased,

7. PUBLICATIONS ISSUED OR MANUSCRIPI'S PREPARED DURING THE YEAR: yopshology,
genetics, snd Hreading (Peanuts) mes. chapter for book., W.C. Uregory, D.W.
Smith, Johm i. Yarbrough.

&, APPROVED:

Project Leader, Director,




Ry CARGTIEL AGRI CULTURAL ZXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19“9-
(Three copies to be given to the OES examiner) (

1. PROJECT: (Fund, number, and title): PamEETARIOWES BIIN-AL0, PIANT? BRUINING
AND SULPURAL THEVISTICATIONS

2, DEPARTMENTS AND COOPERATING AGENCIES: fEean.

3. PHRSONNEL: W. Ce Oregory

4, NATURE OF WORK AND PRINCIPAL RESULTS OF THE YEAR (Confidential information
should be so marked):

Sulked Fg progenies from the highest performing 107 of the Fgy trials of
the preceding year were tested at two locations (MeCullers "ranch ané #the Upper
Coastal Plains Branch Stations)e The performance of some of these progenies was
outstandinge Tt should be pointed out that this represents the first time that
seed supply has allowed tests to be run on a scale sufficient to draw conclusions
on the relative merits of the superior selections from the present program. These
selections are approaching homozygosity and should their contimued performance
warrant it several of them should be ready for release by 1952 (Fg), 7he total

1land area under experimental and nursery material was about eight acrese

5. BENEFITS realized by farmers or the public through application of findings,
stated in dollars, bushels, or other values, where possible:

None

6. WORK PLANNED FOR NEXT YEAR:
Tork on the morphology, cytology, species cross-relationships and foreign
plant introduction will continue, Second cycle recombination of the superior
selections from the present breeding cycle will be made in the sumer of 1949,

The testing program of advanced selections mentioned above will be carried out in
at least 3 locations over the peamut producing areae

7. PUBLICATIONS ISSUED OR MANUSCRIPIS PREPARED DURING THE YEAR:

None

8. APPROVED: (AJ. C.
Project! Leade¥. Director,




BORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19L8.
(Three copies to be given to the OES examiner)

1, PROJECT: (Fund, number, and title): pegd Apren. 8J10=A10 MMul
and Cultwral Investigations T

2. DEPARTMENTS AND COOPERATING AGENCIES: Agronemy Departmsut

3., PERSONNEL: We Ce Gregery , Ae Le Barbam

L. NATURE OF WORK AND PRINCIPAL RESULTS OF THE YEAR (confidential information
should. be so marked):
Forty nine seleoted progenies of each of four out of the five ercuses tested

ls
oress sterility im the speeies now im the local collestion.
interpretation of the varisbility emccuntered in the various
roisl peanut is not as yet possivle. However,

5. BENEFITS realized by farmers or the public through application of findings,
stated in dollars, bushels, or other values, where possible:

6. WORK PLANNED FOR NEXT YEAR:

of seleoted Vg matverial mentioned above will be evaluated under
different systems of s« ions Reeiprecal interspecific crosses will be made
on & large senle. Amsiysis of previous yesrs' data will be brought forwarde

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

8. APPROVED:

-Proj Leagder Director




y ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19&_6.&7
(Two copies to be given to the OES examiner)

HORTH CANOLIEA AGRICULTURAL EXPERIMENT STATION

ROJECT: (Fund, number, and title):BJ10-Al0, Peanut Breeding and Cult
nvnti.ut&m.' X v ing ural
DEPARTMENTS AND COOPERATING AGENCIES: Agronomy

PERSONNEL: #. C.Gregery

NATURE AND EXTENT OF WORK DONE THIS YEAR: Thirty seven hundred and fifty plant

i
-
3
:
:
!
E
i
:
|
:

RINC IP. RESI{LTS OF THE YEAR (confidential information should be so marked):
Hﬂﬁy&nﬁm wh-dmomwnmmmmprm
were established fran the data from all poseible cambinations of the lines involved in
erossing. Highly significent general combining ability and non-significant specific cone
bining ability were established for: percent diseased fyuit and welight per seed. No signi-

(lean disease free secd and pods, seed sise, seed color, certain shell characters end
plant sppear to be highly heriteble. Purther analysis will be necessary to establish |
harit,bility cstimates on total production.

mouuma-m by cultivated peanuts set abortive seed tut were
succe

cross fertilized in instances.

BENEFITS realized this year by farmers or the public through application of
findings, stated as dollars, bushels, or other values, where possible:

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

DIRECTOR



ANNUAL PROGRESS REPORT , FEDERAL~GRANT PROJECTS, 1946.
(Two copies to be given to the O. E. S. examiner)

North Carolina AGRICULTURAL EXPERIMENT STATION.

PROJECT TITLE, NUMBER, AND FUND: BJ10-Al0 S. Pa 1l

DEPARTMENTS AND COOPERATING AGENCIES: Agronomy Department, N. C. State College
PERSONNELz W. C. Gregory
NATURE AND EXTENT OF WORK DONE THIS YEAR:

Thirty seven hundred and fifty plant plots of five selected peanut crosses and
their parents were grown in 25 replications on the Upper Coastal Plain Station
near Rocky Mount. Heritable variability estimates for freedom from diseased seed,
seed weight, seeds per pod, pods per plant, maturity and yield are im the process
of determimation. :

Four hundred and thirty eight nursery rows were grown in the maintenance nursery
on the McCullers Branch Station mear Raleigh. These imcluded all types received
from the Bureau of Plant Industry in its peanut imtroduction program. The pur-
pose of this nursery is for maintenance and cbservation, and involves no ex-
perimental work.

Thirty six single cross combinations were made in the crossing nursery mainteined
near this statiom. Three wild species of peanuts were introduced into the cros-
sing program for the first time.

MAJOR RESULTS (confidential informatiom should be so marked):

Highly significent specific and gemeral combining ability for yield and pods

per plant were established from the data from all possible combimations of the
lines involved im crossing. Highly significant gemeral combining ebility and
non-significant specific combining ability were established fors percent
disessed fruit and weight per seed. INo significant gemeral or specific combining
ability wes established for seeds per pode.

Clean disease free seed and pods, seed size, seed color, certain shell characters
and plent type appear to be highly heritable. Further amalysis will be mecessary
to establish heritebility estimates om total production.

Interspecific crosses of wild type by cultivated peanuts set abortive seed but
were successfully cross fertilized in all instances.

PRACTICAL APPLICATIONS OF RESULTS OR PUBLIC BENEFITS: None

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
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— sopew casorywa  AGRICULTURAL EXPERIMENT STATION

PROJECT TITLE, NUMBER, AND FUND: Peanut Breeding and Cultural Investigations, BJ10-
h ' 410, Bankhead-J.
DEPARTMENTS AND COOPERATING AGENCIES:

PERSONNEL: ‘e Ce Gregory

NATURE AND EXTENT OF WORK 90’2-'} W.IE YEAR: B the Upper Comstal Plain Station end
three private farms & total acres wemused in testing 181 strains of pea-
nuts, observation of 500 progeny rows, and conducting cultural and technical ¢xe

tse One potashevariety and twe nitrogensvarioty tests were condusted in

tion with project BJ18-Al€ on two private farmse Fourteen acres wWore used
Por increasing foundation seed of four gtrains for release. Cultural aznd techni-
cal experiments were conducted on dates of planting, dates of harvest, spacing,
end varietael competition.

MAJOR RESULTS i i i i in edvanced yleld

ol i L A e o L A Should be so marked) i icantly in yield
by eny experimental entrys In preliminary trisls several selections showed
significent inereases over these standardse There were no significant difforences
in early and late plantingse Abnormally eerly narvesting reduced yields up %o
30%e Late harvest did not materielly reduce yieldse significsnt iacreases were
obtained with bunch grown in compotition with Spanish end medium rumere Spanish
and mediua rumer werc Dot effected by competition with tunch, nedium runner or
Spanishe Under favorable oonditions, spacings as low ss &% with 18" rows were
effe~tively utilizeds

PRACTICAL A . Approximately twelve
hundred gfﬁf ::rtI Otl‘qu(z)g-tREosﬂuucrEo Ro?”?%%?t?ﬁ“ﬁﬁ% releassd through cownty
agents in the gouthern part of the statse where poanut;mhgmbomnpmued
recently snd where this variety has performed especially well under the conditions
of thic areae Iwo bunch strains, e Co 4 and Ne Ce 51, were releesed for the
norumal region of peanut productione Theose seed are to be grown as certified seed
for sale in 194Ce

PUBLICATICNS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:
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NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
P:%JECT: (Pund, number, and title): Bankhead-Jones Agron. BJ10-Al0, Pesnut Breeding

Oultural Investigations.
DEPARTMENTS AND COOPERAT ING AGENCIES:

PERSONNEL: We Ce Gregery

NATURE AND EXTENT OF WORK DONE THIS YEAR:

8ixty streins, varietiss and species of peanuts received from the office of
plant exploration and introduction, BFI, USDA, and 194 local strains and
varieties were grown in 478 -26 ft. nursery rows at McCullers branch station.
468 oross-pollinations involving all possible combinations of 10 highly diver-
gent lines were made. By'means of outtings these F, hybrids were grom in o
replicated yield trial at the Upper Coastal Plain Bktion at Recky Mounbte A
yield trial of 38 selected strairs was conducted at the Upper Coastal Plain
Station. A total land aree of approximately 5 mores was used. Deteiled
laboratory enalyses of components of yleld were made on all Fy hybride.

PRINCIPAL RESULTS OF THE YEAR (confidentisl information should be so marked):

Differences in general combining ability with respect to yield and its
components have been established for the 10 lines studied. Likewise marked
heterosis ocourred in certain specific combinations. large differences

in the imeidence of leaf spot, and the number of diseased, immture and
aborted seeds ocourred between hybrids. The significance of these studies
cannot be fully pointed out until Fy, Fy, and Fy gorrelations give a measure
of the breeding potentialities invo} .

BENEFITS realized this year by farmers or the public through application of
findings, stated as dollars, bushels, or other velues, where possible:

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

DIRECTOR
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HORIH CASOLINA AGRICULIUAAL BAPERIMENDT STARION

PROJECE TITLE, MUMBER, ALD FUND:; esamt Broeding snd Cultmrsl Invostigetions, BJ10-
410, Bde

DEPARTHERTS AMD COOPERATING AGEBCIES: Depts of “gromemy, ks Cs Ag;. EXpe Stee,

liy Co Depte of Agr. snd five farser cooporatorss

PERSOBNEL: G, Ko Middleton, Se Fo Setmlbs, dre, J, He Pilend.

UATURE ASD EXTENT OF WOSK DONE THIS YEAR: s (1) Yield srials incliuded, (e)
eadyenced btests with 56 streins et two locstions end with 7 streins ek onme; (b) 10
solections ty ferzers stoek (Srd yeer); (e) preliminery tost on 49 streins, repro-
senting the 1¥vield test on neteriel origineting from the lecsl breeding

Progenies mumbering spproximetely 500 were advenced 1 generstion for further seloce=
tione (2) 011 smolyses were completed on sanples from 1 26-strein tost conducted in
1942 sud on 7 of these streins fron snother locstion; alse on greded semples repro=
senting large, modium, and snell kerasls of these 7 etreins end on 4 streine barvested
et difforent detes. Cu : Your verietics were used in Fertility-Variety
Sest on esleiun dafic soils @ locetions, in cooperation with workersem 3J18-
A1n, Dete of plenting studics involved 4 strains end 3 detes. / specing exporiment
wes conducted with Ve, Bunch exd Whe Spen., with widtheof-row being 1f, 24, 30, end
36 in. end specinge in the row verylng from & to 16 in. by 4 in., intorvels.

%AJOR RESULES (eonfidemtiel informetion should be so merked): : (1) Veristel
yields were gerorslly low, due to e lete swwer drought, end re ve renks were
zuu- different from proceding sensone (2) Studies onm o0il conbent (1842 crop) show:
#) a definite veletiomship between grede end oil contont (within e verlety the lerge,
pluzp seed heve higher oil combent then low grade sccd, though differences could not
be completely mccounted for by grede); (b) signiffomnt difference between verletics,
bebweer locstions exd & veriety x locetlon intersction. Cultursl studies: (1) 2 '
verioty x trestuent imberretion wes obteived im Fertility=verioby Gostoe Vee Dunch |
pesnubs gove » definite response $o spplicetions of celedun while She Spen, did not.
Ny Co Hunzer snd Spanish 28 were intermediate in thelr reectione (2) fesults frem
Lotewofeplanting teets wore in ut with those of previous yesrs, cerly plente
ings giving the highest yleldse (3) In specing tests Ve. Dunch preduced its highest ’
yields in 24-in. rows end The Spans in 1Pein, rowse These widths ere nerrower then
previously found, tnd were probsbly due to there being only o crown erop sets
PRACTICAL 'PPLICATIONS OF RESULTS Q% PFUBLIC BEEEFIT: Dreeding: issults from 20 tests
conduoted in northessters counties aince 1930 show Funner { ;
Jerréle) o hevo produced eppromimetely 250 dbs. mere-xubs-end 76 lbs. more oil per
800y then streins of Ve. Bunoh, sud it is being recommended for oil production in \
thet ares. Ca, strein 207-2, for su eversge of 6 tests conducted during the pest 3 .
years hes produced 77 Tbse more oil then hes lertin Co. Jumwers It is being imoreased
for distribution sfbor further tostinge Wz In southern cosstel plain
counties higher ylelds of nuts and higher oil se PO ecre were obieimed wi
Ve, Ggpeipesmbe then with Spenish when the former reeeived sdequete epplicetions
of oslcium snd potsshe On She besis of theso results growers sre being edvised %o
plant Ve. Lype pouputs sud to fortilise with gypsum snd poteshs

PUBLICATIONS ICSVED OR MWEUSCRIPDS PREPARID DURING THE YEAR:

Hervey, Poul B., end Scimlte, L. Fu, Jre imltiplylng poenut hybride by vege-

tative propegetions Jolrs Ae Se he 38: G37-639. 1943,
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S AGRICULTURAL EXPERIMENT STATION

IMPROVEMENT OF PEANUTS (i
PRQIERB BBt s PR ot TR 10, ST SRERACNG AND SELEGTION,
DEPARTMENTS AND COOPERATING AGENCIES: Agrenomy Department, N. C, Agr. Bxp. Station
and N. Co Department of Agriculture.
PERSONNEL: G+ ¥. ¥iddleton, P. H. Hervey, and E. F. Sch'ultz, Jre

NATURE AND EXTENT OF WORK DONE THIS YEAR:Advanced yield trials were conducted with 25
strains at 3 locations and preliminary trials on €6 strains at one location. The latter
included a group of selections from farmers' seed stocks and material received from the
Ceorgia and Florida Stations and from the Div. of Horticultural Crops and Diseases,
Bureauv of Plant Industry. Wodern experimental designs were used for all tests. Selec-
tions from the local breeding program will be in the yield trials for the first time in
1943,

Work on breeding technigues consisted of: (1) the evaluation of the inherent yleld-
ing ability of peenut strains as measured by their performance in the Fy, and (2) the
multiplicationt of peanut plants by cuttings to simplify the production of sufficient Fj
material for testing. Culbtural tests, desismed to determine the relative response of

different types of peanuts_included: date of planting, cate of harvesting, bacterial
inoculation and spacing. In all, the above work occnpiod 8| 11 acres of land. In the

MAJOR RESULTS (confidential information should be so marked): laboratory, the relation of

Georgia sel. 207-8, in the advanced test for the first variety and grade of pea~
time, produced significantly higher yields than any other Inuts to oil content is
strain at the Upper Coastal Plain Station and higher average st 1,,1.
yields than any other small seeded strain in the Bladen Coun 5T.

mans County not harvested due to excessive rains). In shelling percent and oil content
it is similar to Spenish.

The experiment with cuttings was satisfactory, it being found that cuttings started
in the greenhouse and set to the field were as productive &s plants srown from seed. The
test on Flg was partly spoiled due to poor stands. The multiplicatiom of Flg by cutbing
would seem to make practical the testing of such Fis.

Ruults from cultural experiments are in favor of: (1) early planting; (2) harvesting
?ei 00 ear or te for maximum yield and oil; and (3) different width rows

PRAC ICAL"KPPLICAM BFRASULTS OR PUBLIC BENEFITS:

Virginia type peanuts have produced, as an average of 15 tests conducted in the
northeastern counties of North Carolina during the past 4 years, approximetely 350
pounds more muts per acre than has the Improved Spanish, and slightly more oil and are
recomnended in this area for food and oil production. Three tests in Pladen County
show gross yields in favor of Virginia BSunch types by 157 pounds per acre, but with the
Improved Spanish producing more oil. Demonstrations in other areas (BJ18-4Al8) indicate
that on sandy soils, and especially soils low in caleium, Spenish types may contribute
more to the oil progmn than other types. Georgis 207-2, after further testing, may be
found rusred o%;ither of th' YDeS« ghn i.ng incre:ses ;iolda
PUBLIGATIONS TSSUBD OR M’S p&&mﬁ M’ﬁiii ,ho,ﬁg,, °§::‘t§mqm
being developed should serve

a. Producing peanuts for oil. Compiled by E. R. Collins, |to speed up the breeding
G. K. Widdleton, ¥W. E. Colwell, E. F. Schultz, Jr. and |program.

N. C, Brady. Wer Ser. Bul. 17, N. C. Agr. Ext. Service, 1943,

b. ¥ultiplying peanut hybrids by vegetative propagation. P. H. i g E. Fe
ﬁchn%tMr.Nm liote. In preparztion N
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NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

PROJECT TITLE, NUMBER, AND FUND: The improvement of peanuts by breeding and selectiocn.
Bankhead-Jones BJ10-A10 and Spne 1

DEPARTMENTS AND COOPERATING AGENCIES: Agronomy
PERSONNEL: O Ke Middlet; P. H. Harvey and E. F. Schults, Jre

NATURE AND EXTENT OF WORK DONE THIS YEAR: I. Breedings: (1) Cne hundred and twenty ¥4
pmmnmmtsplm:mgrmmmnumnm Upper Coastal Plain Stationg
A new series of crosses was mmummmcmm-m-mdlmmuow

II. Cultural experiments, in relation to varietal nursery work, were continued along

~ the following linest (1) date of planting; (2) bacterial inoculation; (3) spacing and

(4) response of varieties to different fertility levels. Iil. Yield trials: (1) 16
advanced strains were tested at the Station and at 5 outlying points; (2) 4 tests at
the Station included 131 new selections from farmers' stocks and 53 secured from the
Georgia and Florida Experiment Stations and the Bureau of Plant Industry.

MAJOR RESULTS (confidential information should be so marked): (1) A larger percentage of
promi s were obtained from crosses where both parental strains were of the [
Virginia type than vhere smaller types were used as one parent. (2) Farly planting

has increased the yield in each of the last 3 years, with certain varieties responding
more than others. (3) Bacterial inoculation of seed gave a slight increase in yield.
(4) Due to the drought in iugust and September, all varieties responded to increase in
width-of-row fraaz 30 to 42 inches. (5) A differential response was found at one ‘
location between varieties and fertility levels as measured by shelling percent or by
percent oil. (6) Varietal triels confim results of earlier years, indicating a wider
adaptation for Virginia Punch than for Jumbo Runner types. (7) Promising strains, |
especially for oil production, were found in the groups from Ceorgia and Florida.

Information in (5) not for publication.

PRACTICAL APPLICATIONS OF RESULTS OR PUBLIC BENEFITS: (1) Planting 30 days early has
given increased yields of nuts and hay worth ¢11 per acre as an average for the past ‘
Zmu,tichiflpplhdum-halfthouanNwthc‘ronman
expected to grow this year (825,000) would amount to §1,787,500 inerease in farm
income. Narly planting of part of the acreage would also stagger the harvest period,
giving a more efficient use of both labor and machinery. (2) Varietal trials have
indicated the areas in which dittumtvwshouldbogrm,boﬂxfm'dlndfwm
edible trade.  (3) Information gained on differential response of varieties to
fertility levels will be of value in determining which varieties to use for oil under
own fertility lavel&‘or how to fertilize certain varieties under conditions where
are known to be t adapted

RUBLAGATIONS, TRSVRR O ibiGeR T % PRECARRR RN G dlifut "Pi¥seties to different fertility
levels. Abs. Proceedings Assn. Sou. Agr. Workers 42nd Annual Convention, Feb, 1041,
Farrior, J. W. and Middleton, G. K. The improvement of Virginia type peanuts by mess
selection. Abs. Proceedings issn. of Sou. Agr. Workers 42nd Anmuel Con. Feb. 1941,
Harvey, Paul H. and Robinson, Harold F. Studies in field plot technique for peanuts.
Abs. Proceedings Assn. Sou. Agr. Workers, 42nd Annual Convention, Feb. 19841,

DIRECTOR



PROJECT TITLE, NUMBER AND FUND: The improvement of peanuts by breeding and selec-
tion. Bankhead-Jones BJ10-A10 and Spnl.

PRACTICAL APPLICATIONS OF RESULTS OR PUBLIC BENEFITS:

(1) Planting 30 dsys early has given increased yields of nuts and hay worth
{11 per acre as an average for the past 2 years, which if applied to one-
half the acreage which North Caroline farmers are expected to grow this
year (385,000) would amount to 1,787,500 increase in farm income. Early
planting of part of the acreage would also stagzer the harvest periad,
glving a more efficient use of both labor and machinery.

(2) Varietal trials have indicated the areas in which different types should
be grown, both for cil and for the edible trade. In the old belt Virginia
types have produced both Ligher yields and more oil than have Spanish,

The latter should be used for oil in areas where the Virginia types do
not f111 well.

(8) Information gained on differential response of varieties to fertility
levels will be of value in determining which varieties to use for oil
under known fertility levels, or how to fertilize certain varieties under
conditions where they are know to be best adapted.
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NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT OUTLINE

1. Title Feanvt breeding and cultural investigations.

& %eﬁvﬁ% strains of peanuts with greater yielding ability, high oil contemt
and resistance t

saperior disease through

(1) Hybridizstion and selection within strains now sveilable.

(2) levelopment of polyploid types through the use of colchicine and other
agerts and evelustion of their potentialities for peanut isgrovement.

(3) levelopment and evalustion of various hreeding tecimiques which appear
to have walue in pesnuvt improvement.

(4) Determination of the rolatiwe oil content of differert varieties when
grown under the same conditions and the influence of grade within a
variety on its oil conbent. (This informtion is required before the
oil content of different straine can be compared sstisfactoriiy)e

be To determine the relative response of differsnt types or varisties of pea-
nuts as measured by both yleld and guaiity, en different soll types and te
various emltural practices, inmclading

(1) Dete of planting (8) tpacing
(2) lste of harvest (4) Fertilizstione
3. Reasqng f 8789 Virginta type pesnute is in the northern Coastal

Plain area of Nerth Carolina and the sonthsastern countiss of Virginia. In this

area the crop, grown largely for the edible trade prior to the present emergency,
ranks next to tobaeccc in cash valus.

intil recently the ammmal acreage plarted to this type of peanut in Nerth
Carolina wae aproximstely 280,000 (1). "ar Preduction Coals (2) heve raised thie
figurs to slightly ever 400,000 for 1543, the imcresse to be used for oil purposesj
it seems likely that it will be st1ll higher in 1944, Feanuts produce te §
times as much oil per acre as either scybeans or cotton and ehould be
in sreas vhere it is eccnomieslly possible.

If this enlarged program is to be succesaful it is important that the range
ien of different types of peanuts be determined 2md improved strains of
these types developed for the respective areas snd soils where they are to be
grown. This will include varieties for both the edible trade and for oil. In
the latter the yield of oil per acre as well as the percentage of oil is important.

(cont. on attached sheet)

(1) Agricultural Statistics, Cocperative Crop feperting fervies, U. 5. lept. of
Agre and the ¥, U, Uepte of Agr. Nareh 1942,

(2) ¥imeo. Bpte Ue 54 Do he Hationel Yar Soerd.

i

:

*Including economic justification
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2 Project No Sty S92

4. Previous work and present status of investigations in the field of this project:

a. Dreeding
(1) Variety and strain tests have been condu-ted each year since 1938, both
at the Upper (oastal Flain Station and at several outlying points, and
summaries of the results published (1) (2). ¥ith the -myunel
Sladen County, all

1
i
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:
4
E
:
:
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%, Reasons for Undertaking Investigations (cont.)

Data to be obtained from the cultural inwvestigations is needed not only
from the standpoint of production but also for use in interpreting the response of
various types in variety or strain tests,

(cont ):

of the sl(w;a mentioned farmers' seed stocks, but failed to produce positive
results (6),

In the general testing program, preliminary trials have been conducted
on a rather large group of introductions received from the Division of Horti-
eultural Crops and Diseases, Bureau of Flant Industry, and on a number of
hybrid selections secured from the Ceorgia and Florida Experiment Stations.
Several strains from these scurces show promise. This is especially true of
Oeorgia 207-2. This strain led in one of the preliminary strain tests in
1941 and when placed in the advanced test at the Upper Cosstal Plain Station
in 1942 produced signifieantly higher yields than any other strain in the test.

Notes on the prevalence of diseases in variety tests have shown that
Spanish and Valeneia: types are more susceptible to certain root rot organisms
than varieties of the Virginia type (1). Seed and plant incculstion studies,

. in which an attempt was made to induce heavy infection, have not been satis-
factory due to the lack of a reliable technique. Investigations are now under
way in the Department of Pathology (8J27-Bl) and if satisfzctory techniques
are developed these will be applied in the breeding program.

In the local breeding program a number of crosses have been made between
bunch and rurmer strains of the Virginia type and between these and Spanish
and other small seeded varicties., The most advanced of these were in the
fifth generation in 1942. Selections from this group will be in the 1943
preliminary yield trials. Others ronge from the F1 to the F4.

Moat of the above crosses were made at random, with a view to produc-
ing a wider range of meterial for selection. Soms of the older crosses,
however, and a special group made in 1842 are to be msed in selecting for
higher oil content in large seeded types. Hefersnce is made especially to
crosses between Spanish and Virginia Bunch strains.

(2) Preliminary work at this station with colchicine has shown that polyploid
sectors are easily produced and & few seed have been developed but failed to
reproduce. It is planmed to continue this work in 1943,

(8) In 1942 it was found that cuttings made from branches were easily rooted when
treated with a hormone solution and that such cuttings would develop into ma-
ture plants and produce a narmal erop of seed (4), It seems feasible to 'so
mltiply Fy plants in order to hawe sufficient material for a preliminary
yield test on such Fis, thus saving considerable time in a breeding program.

(4) 011 analyses of '"rd seed (shriveled seed passins a 1§/64. inch screen
having been removed/ of R0 varieties and strains of pesnuts showed maximum
differences of 1,55 per cent between varieties as an average of four tests (1).
Preliminary studies have recently shown a much greater difference betwsen
grades within a variety (8). BSeparated into large, medium and small kernels
the oil content wae found to vary from approxiuhi: 48 per cent for the large
seed to as low as 35 for the small, This suggests that grade may be more of
a factor in determining oil content thamn variety. This is now being checked
by an analysis of both graded and ungraded seed from varieties carried in the
1942 advanced yield test and on seed from a date-of-harvest experiment (b2).




be Cultural

(1) Date-of-planting studies have bsen made for the past 4 years on several
varieties, but part of the 1942 erop was lost due to excessive rains in
October. The data show sarlier than normal planting increased yields
each year while delayed planting (30 days late) reduced yields by approxi-
mately one-third, Similar results have been reported from the Mississippi
Station (5), It is planned to continue this work for cme or two more
years and to obtain informetion on grade and oil content as well as on

yield,

(2) In 1942 four varicties vers planted at the same time but harvested st
three different dates. Semples from each plot are being graded and
?ulmd to h)hmns the relation between time of harvesting and quality

see A4 above).

(3) Three years' results from plantings made in 30, 38, 42 and 48 ineh rows
show decreased yields for Improved Spanish in rows wider than 36 inches
and for strains of the Virginia type above 42 inches. As more Vhite
Spanish are now being grown for oil, it is proposed to test this variety
ageinst Virginia Bunch in 1943, in rows varying from 18 to 56 inches in
width, Two years' work in spacing of hills of Virginia type peanuts
within the row have shown very little reduction in yield up to 16 inches,
One or two year's work is plammed in which hite Spanish will be inecluded
in the tests, Tests by the Alabama Station (5) have shown maximum yields
from 4 inch spacings as compared with either 8 or 12 inches. i

(4) Combination variety and fertiliszer studies have been in progress for three
years., No definite interactions have beenm found as measured by total
yhld,hthnhﬁdumﬁnhdonnhuisdm,mmtmhl
been found related to oil content. Wost of the tegts conducted to date
have been on soils with fairly high fertility levels. Demonstrations
conducted by workers in soil fertility in 1042 on sandier soils indicated
a very definite differential response of Spanish and Virginia types to
caleiume This was in the southern part of the Coastal Plain., Tests are
plamned for this area l’dn, in cooperation with the above mentioned
vorkers (BJ18-A18, SPn2).

Beferences

1. Peanut breeding and variety studies., 0. K, Mddleton, P, Hy Harvey, H, F. Robingon
and J, W, Farrior. Agron, Inf. Cir, 125, N, C. Agr. fxp, Sta., Mar, 1940 and
supplement Sept. 1040,

2. Pmdﬂ.ﬁ‘nff peanuts for oil. E. B, Collins ot 21, War Series Bul. No. 17, Ne Co
Agr. Ext, 50"10', Feb. 1943,

3. Ul!mlblllh.d data. N, C, m. xw. Sta,

4. Wultiplying peanut hybrids by vegetative prepagation. FP. H, Harvey and E. F,.
Schultz, Jr, News lote. Jour. Amer. Soc. of Agron. In press. 1943,

5, Peanut production. H. 0. West. Bul. 566, Wiss, Acr. Bxp. Sta. 1942.

6. The improvement of peanuts by mass selection. J. W. Farrier and O. K. Middleton,
Abs. Proce of Sou. Agr., Yorkers. 1941,




5. Qutline of Procedure: (comt.)

- (R)

()

(4)

Selsctions from the hybrid combinations now on
through the tests as rapidly as possible in order to
definite work on the development of high oil strains which it
will be available from crosses made recently and which are to
the future. ! .

Crowing points of young peanut plants will be treated with colchicine to
induce the development of polyploid sectors (previous work has indicated
that ,02 per cent concentration will do this s though other strengths
will be tried). Branches which show evidence of being affected will be
cut off and rooted as suggested above. In the plants thus developed it
is expected that some seed will be produced. Ancther method which will
be used will be that of tresting the young embryo itself by placing the
gynophore in the solution. If fertile, polyploid types cen be developed,
they will be evaluated for yield and for oil, and for use in further im-
provement, Any cytological work required will be handled with the coopera=
tion of Dr, B. W. Smith (SPn3). 3

During the summer and fall of 1943, a series of erogses will be made be-
tween 4 varieties which vary rather widely in oil content and in seed
sige such as the Virginia Bunch, N. C, Bunch, Improved Spanish and White
Spanish and other strains which appear promising (all combinations will
be made). In the early spring of 1944 the Fis will be grown in the green-
house and the pumber of such plants ireressed by cuttings to the extent
that 2 yield test can be conducted in the field on these Fls. If the re-
sults are satisfactory, the method will be more generally used in future
breeding work., The use of multiple crosses in the development of high
yielding varieties, or the back cross method in developing higher oil
content in large seeded varisties, or disease resistance in certain types

G4l analyses will be run on samples of all 25 varieties which ogcurred
in the advanced test conducted in Bladen County in 1942, Analyses will
be on ungraded seed, but studies will be made to determine the degree of
correlation between oil content and grade. Six of these varieties, in-
eluding strains of Spanish, small runner and Virginia types, will then
be graded into large, medium and small seed (separated by 20/64 and 15/64
inch mesh screens), end analyses run on the fractions to study further
the effect of grade on oil content. For further informetion on the effect
of prade, samples from all plots in the 1942 date-of-harvest experiment
will be analyzed for oil and the results correlated with grade and yileld.
Analysis of similar samples from the 1943 tests is contemplated.

be Cultural
(1) For date-of-planting studies 4 varieties will be used, namely, Virginia

Bunch, Jumbo Runner, N, C. Runmer and White Spanish. Plantings will be
made in early April, May and June, May being the normsl date in the vi-
einity of the Upper Cosastal Plain Station., Whole plots will be used

for dates, with subplots for varieties. FEach plot will be harvested at
as near its maturity date as possible. Data will be obtained upon both .
grade and yield of nuts.




5. Qutline of Procedures (cont.)

(2)

(s)

(4)

The same varieties referred to in the paragraph above will be used in the
date-of-harvest experiment. In this test, however, whole plots will be
used for varieties and subplots for dates. The test will be planted in
early lay, but the harvest will extend over 4 periods. These will be

at 21 day intervals, beginning about September 1, the exact date depending
upon the development of the pods. Yields will be taken and 2 special
study made as to the grade of the peanuts harvested at each peried and
the effects of time of harvest on oil content. (In cooperation with
project BJ18-A18, SPnR).

Only two varieties, Virginia Bunch and White Spanish, will be used in
the spacing experiments. In the width-of-row experiment rows will be

18, 24, %0 and 36 inches apart, while for spacings within the row dis-
tances between hills will be 4, 8, 12 and 16 inches. Both experiments
will be so set up as to show interactione between varieties snd spacings
if such exists.

Combination fertiligser-variety tests will be conducted at 4 locations in
the southern Coastal Plain, in cooperation with workers in soil fertility
(BJ18-418 and SPn2). Four varieties and 4 trestments will be arranged

in a lattice design. The treatments will be: 1, nonej 2, gypsum; 3,
gypeum plus potash; and 4, lime plus potash. The choice of varieties will
bet 1, Virginia Bunch; 2, N. U. Runnerj 3, Improved Spanish 2B3 and 4,
Vhite Spanish. By conducting these on sandier secils than have been used
in the past, and especially soils low in ealcium, it should be possible
to determine if there is a differentis]l response between varieties.

Such informat fon would be valuable in making recommendations for the fer-
tilization of different types of peanuts when grown under similar conditions.
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