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The Bise of plot needed for aecurt~ aceurate data w1.tli experimental 

work on the relative 71eld cf ca•tor plants ia eaeential in the breeding 

and &rfe.lopment ot the crop. Castor plant 'bNeding and testing have 'been 

~rtalmn 1n Oklahoma, therefore, lt has become neceata.17 to obtain these 

.km. It. vould also be helpful. 1.n a breeding pl'Ognv,, \o obtain data on the 

~t.eristica and gJ."()Ylh beharlor ot varieties ot t.he plant when grown 

1mder Okl.~om e()ndi tions. 

The castor plant, N,c1:SI MPDID1 I Linn., seed trom which castor oil 

ia ~ea. la a noa-legum1.nl)us perennial and is a native ot Africa or 

Imlla. In ita native habitat it attains conaidera"ble aise" aa llfttCh as jO or 

40 feet tn heipt. In Oklahoma, as 1n other pans of the United States 

aubJect to freezing, the plant behaves as an anm>al. In southern parts of 

Calif omia, Texas, anrl. Florida where temperatures :remain abOYe f'reezing, the 

plants survive the mild winter$ and grow for maJ\'f Yeal'S• 

The plant has often been called a. llt'bean.", but it doea not have \he 

abillt,', in association vi.th 8J:O' 'bracteria.. to change a:tmo~ric nitrogen 

into a t'orm ua.'ble 'b7 plants. as is the CAM vith tnu, bean 1,lants and other 

legtlfflea. For this reason. the castor plant should not 'be considered as a 

soil-"building plant. 

Tnring thf?! last h.ill of the 19th century, castor seed were grown. 

e01'!Rel'C1al]7 1n parts of Ill1no1s, Oklahoma., Missou:rl, arul Jraneas. '?he 

~ of these seed was the chief money crop in parts of those statea. 

Shortly after 1900, crude oil production and the ~o:r\at1on of ca.ator 

aeed tram Brazil and India practicall.7 eliminated this crop from American 

Agd.culture. 
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lmi.ng World War I. eaator plants were grown, because of an increased 

denmd for a more sui\a.ble oil for air craft engines. Several thoueand tone 

ot Minor aeed were produced in the southern at.ates c1v.r1Jtg 1918-19. 

l'ollowing \he °'1tbrea.k ot World War II. eanor 011 va.a a,p.1n in demand 

tor the mamd'acture ot water pnaf paint.a. o.Dd ae oil for 1"90011 mechani-. 

or na'Vn.l guns, inveatiga.tio:ns were t.heref'ore begun of the possibility of 

prod'Uelng castor aeed in the Um.ted S'8.tee. 

C&stor oil is al.so ued in the mamtt'ac\n.re of oil eloth, linoleum, 

artificial leather,. qdntll.1c fluids, plastics, and }v'drahd oils tor painte 

and va:rnS.ehea. 
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!he present varieties ot caator plants require a.\ least a 160 &q troat

trn growing season and at. lea.st 15 inches of railltall f'l"Oll April to Septem

ber for best growth and production. Castor aeed can be oown ufely in a 

rainfall belt where the a.Terage 1s 1.5 to 37 inchea annually. In area.a of 

htgner rain tall the plants are attacked b.Y the Grq Mold, kltn$&PI pciu 

Oodf'nl'. !his mold bJ' des\ro,1.ng the inflorescence greatq Nd.u.eu the 7',eld. 

In otl">..er lmmid areas of the United States, the :pla.nte are attacked 'b:, a 

dJ.aea.a knoVll ~ 'b;' 1ta generic name ,Alt1£QK11r 6,ltsRer\1 £1c1n1 (Yoah11) 

lia.natom. attack& nedlinge. 1n.floreace:nces and &-eed ca.peulee. reducing both 

7ield and quality of eeed. W!TDA?Mt has 'been f'oUDd a.t the Oklahoma Agri

eu.lt.ural :ax:periment Station but little or no loss ha.a been reporhd. 

U,;tlt tex\ured, well drained aoils are the m.oet defd.rable tor castor 

aeed g:n,wing. '1'he light textured soils val"l!l up ct1d.e~ in the spl"i:ng and 

pemtt good roct spread and aeration. '1'he ao11 should poaaeas a moderate 

wel.1-'bala.need tenill\y. Soil with high nitrogen content giTes rank vegeta

tion powth with no important 1ncrease 1n seed. 71,eld. 

!l1e region tow:w. most auited to castor seed ~ng 1Dcludes J'ansas. 



Nev Mexico. Satt.theastern llelm.ulka, and Sc.Nihem Illiaoia. 

T11e pos&ib111ty of growing castor aeed in those areas a.re eh1efl7 

ltmite-4 ~ the la.ck ot maeh1nu £or h3.J'V'e1t1ng. At pnaent the larger part 

ot the Cl'Op ms t be harveaied by hand. Mecham.e&l ha.rnaten are DOW beblg 

manufactured on a limited acale.(A. sigm.tica.nt advancement in the ea.ator 

eeed industry. } ~ 
The JnU'P08• or this imestiga.tion is to detendne \he size of plot for 

upertmeata.l use. and to o'bt.ain data on date and rate of 'blooming, height 

ot plant a\ ma.tu.rS.'7 and number or spikes and eapsul•• pe:r plant aa an aid 

in 'breeding tor 71eld and. machine har'f'esting. 

From the 1942 Caopenl1Te Regional 'test (21)0 the nsu.lts from 

Stillwater. Oklab.oma., on height of plant tor COnn.er, IenluelQ" 38, and !'a.ua.a 

Oolmaon were ?l, .56, and S6 1:nchea, respective]T.. !he &Te.mp number of 

spiltee per plant for the 3 'V'aJ'iet.1ea vent Conner 2.6; lten~lq '.38, 4.4; 

and. !wusas Common 6. 2. 

b mean height for ea.eh of the 6 Ta.riet.iea for the 48 stations report

ing wens Conner and Dcnlghf,T 11, ?6 behea; Kentaclqr :JS and u. s. 4, 62 

1mh,e•; and u. s. 7 and Kansas Connon 61 inches (21). 

In the 1943 test the average plant height of Conner, D,u,ght7 11, and 

Ken~ ,a were 75. 74, and 60 1nehes respectiveq (22). 

JJ. Bwnbers 1n parenthesis ref'er to "Literature Clted.11, p. 22. 



In \he castor pl.ant varie~ teat 1n 1941 (20) the var!.ety Conner had 

tl1e l11gheat 7ield 111 16 of the 6, teats conducted. !he Conner stands vere 

genen.117 poor because of low Tlab111 v or the aeed. lanaae Commn waa 

grovn ln only a amall nmn.'ber of' testr. and bad the higiect 71eld in 5 or the 

t.st.a. 

1'he mean 7ield from all tests wa.a 792 pounds por acre. This 7ield was 

from 63 tests conducted in 16 states. 

In Arizona. where the tests vere grown um.er irri~tion Conner produced 

1590 po,mda and Xenhclq ,a produced 1?00 pounda per acN. 

la 1942 (21) the mean 71elds tor Kansas Common. JtmR~. and Conner 

was 908. 886, and 941, pound.a, respectivel.7. The mean 7S.eld per acre tor 

Comer, Kentuclcy :38, and Xansae Common at Stilhmter, Oklahoma in 1942 was 

782, 674, and 765 pounds, reapectivel.7. The varieties Conner and Kent~lq 38 

lla.'Ve been very UDi.tom tor the past several yea.re. 

In 1943 (22) a to\al of 5J teats ve:re conducted in 15 stat.ea. In~ 

of the tests in which Conner occurred, it )'1.elded either the highest or 

ri thin ,he Stf, range of' the hlgbast. lten\llclq 38 wa.a high in Jl%, of all tea ta 

in wr,ieh it occurred. The mean yield for Conner at Stillwater, Oklahoma ta 

1943 w.s 4)2 pounde per acre. 

Ntimerou plot technique atudiee have been made with various crops and 

tre&s. to determine the most eftic1ent size of plot for experimental purpoeea. 

Ro 1,ren.ous work ha.a been done on tha optillWll size o! plot tor uae in 

ex:penmtm.'81 work with castor pl.ante. 
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M tile. ~ 11• 1'1.U plot• and mner., plot.a Ta.1"1 from 1/1000 lo 

1/10 of aa acn in 81.s• upndtag on \he nop under lmreatip.11011. 7iel4 

pl.c*a. aft la1'ger and. pnerallJ' adapted \o the UH ot fant m&eh1J1817. :r1e14 

plots Ullalll' range trom aboos 1/100 \o 1/10 et an aon b Ilise (S). 

~ obJeet of mo11t field plo\ ~'• la to Compa.J"e the pertol'lll&IJC1t 

ot 'ft.Ii.OU cnpa in Reh a ma.nner thal the reaulta will be app11.-1e lo 

f'am pnclioe (?). !hen a.re NYel'al factor• lo cona1der tn 4elen1ning the 

ld.N at plot for e,r;perSmental uae. Same of \rune aret ktlld of crop. mmber 

at t~ta or Tar!e\1H• allOllm ot Ned and land &Tailable, klDd of 

naehlne17. and UJOIUlt ot funds availal>le for \he~- (9). 

n., (:)) eta.tea that 1nena•:I.DC \he aln ot the plfl to at least l/'20 

o:£ an aen. and pro'bab]1' mach 'be,vond, recmcea vanat.toa. Dt.7 (:3) alao ataiee 

Iba\ the me\ etteet1Te ftl)licated block from the point ot vtev or shape 1• 

OM that la long and narrow and bas Ua greatest diMJ'Ulloa 1n the diNMiou 

of gl'8&\en aoil Tal"i&t1on. 

JA1"41ne (6) aktes that else of plot and replication are utd'ul tor 

glvbg a .greater pnelalon 1u cperlmeata and turalab.es a eana vhereb., the 

~ ean cldemiae what nllanc• can be place4 upon Ille data aD4 

ec•luio• of the aperillent. 

ln field teats with cot\.on L1goa (11) .f'o,md \ha.I ihe rove need act be 

~ than 100 feet ln lenoh for delen!nS.ng 7leld.. !rhe plot.a an \bree ~,., .,., 
nn in vh1ch the ceatnl row on'b'. ls baff'Q\ed tor field Aa.ta. Bowe o1' 

~- lqglh resulted 1n. a radu.ct1on 1n ~ bat. nolc in proponton to Ille 

~ ot 1a.n4 'llN4. fhe pre'ltab1e erro.- tor a elngle rov JOO fed lottg ,.. 

6'.o~ for 1 np11ca,1oa. 

Slao (15) WOJ!kiac vl\b eotton ln China, eta.tee \ha\ w1a. plola are more 

4enJ'a1J1e than long narrow pl.Ra. 1?he eoefflctent ot -mna'bill'7 4ec'Naee4 



' 
:trcm 14.0~ to 9.~ wbft the plot we.a tnenaaed from 1 to 8 rove. 

11'h.e aim• of plot for soil& and teri111zer teats should be 1/10 to l/'20 

of u acn in si :e and Ule plots should be long and narrow (14). 'rhe long 

Zt&l"'.rOV plot• an more adapted to tam maehine17. 

ta.apa (8) working in Mahoma, with eorpmn tfflJ.'Dd that single row :plota 

npll~ed. t'J'8fll18n\lT e?lOllgh will give reliable renlt.a as will plots with 

a lazpr nwnber of' rows replicated lea t~l.7. In the u\111zat1on ot 

atngte row plots care mat be -..re1ua. in the selection of varieties \o 

,&nN .:MX\ to -.ch other. Bx'reme ditfenmcea 1n g:rcwS.:ag habits must 'be 

avold.od.. 

S\epben1 (16} worldng with sorghum 1n hxas f'ound th,-it :, or 4 nplicat1ou 

o'I 1/40 to 1/80 of an acre plots will give resnlta 8\dtteient]l' reliable for 

ordine.:r.Y eorgbom tests. !he error ot a single plot 1/800 ot an acre va.a 

10.6~ cf the mean. As the plot aise vas increa.nd from 1/800 to 1/20 acre 

in r,d.n tr.e error was reduced fro• 10.6~ to 3.~ or \he sean. Thie was a 

red.1.lctl<m 1n error ot 6f11,. 

The mat sat1staetoq length ot plot for torgmm \ea\ing appears to be 

a.bftt 8 Mda long (18). Monover. long narrow plot• are more con'Venienl to 

ha.rf'M\. IDcnm.sing the plot from 1/400 to l/25 of an &en nduced the 

probable error S4.~ Below 1/25 o! an acre the probable error dropped 'fflll7 

a~. Plot.• 8 rods long am. 4 rods wide red.ueed ezror to 4.07 bnahela per 

U. and olhen (10) skt& the.\ plots 2 rows wide and 15 feet 1n length 

prfl'$d ••t etf'iciem 1n m.llet... Maintaining \he aame VS.dth plot. 'bu.\ increae-

1.ng ti. l~ lo :;o feet where area ia not a limiting factor eeema to be 

vm., aati-.fac\ory. &creasing the width ot plot.a from 2 to 5 rova retmlta 

la flO'M Nduoticn in s'8.Mard eZTor and a further 1J'.lm"9aU to 10 rowa alao 



ft11ml\• b a l'e4taced a'8.Ddard error bat no\ ln proponion to the area ot the 

land. ued. 

nr,an (2) compared open pollina\ed Tarietiee vtth inbred lines. !he 

ope poll1zta.t.ecl T&rietiea required tviee aa ll1Ch land a• did the inbnda 

? 

tor the aai:ie 4egne of pNQiaioa. Re concluud t.ba, 1' hill plo~• approaeh.S. 

\he smallHl practical else. !he •~ Stat.ion. acc•tU.nc to z.oaard and 

Cl.ark (9) ued 4 row plota. 12 hill• long with t.he 2 eater ""8 being 

haffuhd tor 1telct. A\ the Okl.a.homa- Agriculwral Jll;periment Station (1) 

single nn 20 hills long are being used. fhe m:1nJ:mm 8'&ndard1 reeom.end.ect 

1lr Piper and Stnenaon (lJ) tor com we.a .5 rova each of 2.5 hill a or 5 rods 

lore. 

Od1and and Garber (13) found that. 16 feel plot• h stJJgle rows rtrp11eate4. 

) tlmee WN moet ee.tilf'ae\017 for a07beau when rove vere apaeed '.'30 to 32 

1nchee a.pan. Both accuracy and land economy were eonsid.ced. '?he greatest 

~ of 1'9duc\1on resulted vrum the lellgth ot row•• increased f'rom 8 to 

16 fMt ln length. 

When \he yield trom a 81?1&11 zmmber ot pl.ante ls used aa a mea.rrure ot 

d.iffenneo ta plo\a \here 11181' be an error caused 'b7 a greater or lesser 

~ tn certain plants not due to \he tNa.tment. 'bllt to \he inherent 

propmy ot cer\aln ind1v1duala (12). 

In 1942 (21) the aise ot plots used tor castor plant• 1n Cooperat1-ve 

n.0011&1 castor aee4 \ee\s were 4 rows b:,' 20 hill• wt.th 4 repliea\iou. 'l'he 

eenter rows wen ba.ffeated !or yield data. 

Ylm1ngo and Crooke (4) used 4 rowa bJ' 20 hill• with 4 repU.ca.tiona 11\ 

nte and. date of plaa\tng teaia. fhe 2 center rovs were used ~or field data. 

'-lor (19) 8'&\ea t.he sise of plots should vary lnverael.1' with 4egree 

of unltormity o! the soil. The lna pnval unil'ormli;y of the soil the 



According to Leonard and Olal'k (9) Smith eompa.red the eoetticien\a ot 

Tarl.ab111t7 ot dif':t'erent C'Z'Ops tor a standard 1/40 acre plot. fhe cro,ps 

tell approximate'.17 tato 3 group•• {l) wheat. l'Ug&1" beets, eo;beau, and 

f'Ol'Age sorgbla were lees Tar1ables (2) earn. potato••• and cotton were bl 

iattmnediate; and (j) f2'Ui\ t;rees were the most variable. 

It ailOUl.d 'be kept 1n mind tha.\ plot she varies wi \..h \he crop, there 

being m one ai se for all crops on all soils. 

T.he expen.men.t was e~ in 1948 cm. a kirkla»d 8'.lt loam soil oa 

\l'J& Ok1a.homa kpe:riment Sta:tion at ft1111if'a.ter, ~ llo f ertllizer had 

lteen ~lied to the plot prertoa..a to the experiment.. lfhe seed were obtained 

fron Belt&Tille, Ma.r¥lam. tor the Regiollal. caator plant Tariet7 \eat. 

'!'he 9 'V'arleti ee uaed in the Q;periment Wft'e I 

No. 71 

Bo. 72 

}Io. 93 

8 

1-'he rova erlending from nonhweat to southeast van planted April S. 

1948. and emerged April 12, 1948. The 9 Tartetiea wre planted 1n a randon

laed 'block dee1gn with 4 nplicatione. 'lhe rowa were spaced 42 lmhes apart 

8.D4 '1lere were l2 bill• spaced 24 inches ape.rt 1n each row. There wre no 

allec,a 'between replica.tiom and Tartetiea. Dorder 1"0Wfl of Conur were plant.eel. 

a.long each side ot the repl1ca.tio-ns. 'l'he aeed were planted at the rate ot 

:, Med ~r hill and vere thinned. to 1 plant per hill when the;y attained a 

he1gbt of appronmate}7 10 bches. 



!he first bloom appee.Nd on the vanet1. Kansas Connon on Mq 28, 1948. 

Rach s.t1eeeed1ng da1' during the pollination eeason the plants of each variet,

wen checked tor blooms until all plQnts 1n the experiment ha.d bloomed. 

Near harvest t1:rae the heidlt of ea.ch plant vas recordetl. This measure

ment w.s nt1de from the 'ba.se to the high.eat point of the plant. 

~e tint hal"f'est was begun on MJgUet 23, 1948, anti ·vae f1n1ehed 

September 1, 1948. In han'eat1ng, the and plant from. each rov was di scal'de4 

to ellm..na.k border effect. lheh row was 1nd1v1d.u.-"1.l.3-v ha.nested and the 

seed placed in eepara.te aaeks. 'fhes.e sacks were placed 1n a shelter and 

all.owed to air dry tor several &qs. 

On September ti-, 1948, each sack of seed wo.s weld1ed. on gl'aJn acal.ee and 

ftlle weights recorded. 

On October lB, 1948,. ,he plants were killed by the f'int frost and the 

aecond ha.nest was begun on October 19. The eeed were handled 1n the same 

~r as '!or the first harvest. 

While ha.nesting the plan.ta the number or spikes per pl.nut and the 

number of capsules per spike were recorded. tor each plant for all rows of 

each of \he 9 varieties. 
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Tzie bulling :percent tor each variety was ob\ained by taking a SoO grmn 

ea:;plo, hulling the seed b:, a hand huller, and determS.ning the hulling percent. 

lfhis i,ercentage was need in eoD.Tenlng the 71eld ot seed per row to pound& 

per acre of hulled seed. 

~e yields of each of the 9 'hrl.etiec of the regional castor plant teat 

W"e.S a..temined by using tho yield or the 2 center rOYS for each Yarie\7. 

!he rowe ot each va.net,' in each re:plica.tion1 reading from left lo 

ri.~t USN nwnbe-red 1 through 4. 

fbe peld per acre from rove 1 and 4, were made into one un1t·p1ot and 



-... ,S..lcl per acre ot rowa 2 and '.'3 vere made imo one uait plot. !hen 

plots were then ~zed b7 a.na4e1a of Tan&l'lee to \eat for clifterencea 

'beheen the plo\a. 

Since then was no eigm.tieant ditterence be\veen the 7leld.a of \he 

2 nld41e rove and \he 2 outaide rowa. \he 7ields per aere tor l row plote. 

2 ftV plota. and 4 row plots vere det.ermS.ned. !be Jield or :rov DJJBber 1 

tff aat:h Yarlety and in each replication wa uaed 1n de\ermlnlng \he 7ield 

f&r the 1 nw plots. J'or the 2 row plots. rows 2 antl j and for the 4 row 

plota all 4 ro,,e wen uoed. !hese three plot aizft ver• t.hen anal.Tsed 'bT 

the ~)¥a1a of Tal'ia..nee t.o leut for aigntf'ieance tor tn.e J plot e1~••• 

RJSUV.rS Alm DISCUSSION 

The growing season a\ stillwater. Oklahoma. ln 1948. was a f&"f'ff'able 

~ tor \he product ion of castor ...... fhe toul J'ID:lber ot dlq'a in the 

~ NUOD. V8.8 196 cltqa. 

1'he 7leld1 WN aomewhat. altered by' a bail 1tom which oceu:rred on 

~tat 9. 1948. 'ft.le damage was estimated tor the entiN 'block. vhieh •• 

very um.tom throughout the plote. The le.a.Tea were more a«en)¥ damaged 

\ha.11 the spikes. On August 12. eU.ght damage vn.8 cauud 'br high winds. 

10 

The 7ielde per a.en and the lmllin« per oent tor the 9 ve.rie\iee are 

given b. *!'able 1. !he highest 71eld1ng •ar1•'7 as m.cs.,. which 71e1W. 

l.l)l>-.81 pound.a per acre, with a hulling percent of 72.$. !he loweat yield-

5.ag •an.•• vaa Bo. 12, which 7ielded 720 .. ,a pound.a per acre with a hulli»& 

per cent of 72.£,f,. 

1's lmlling per c.nt tor each of the 9 Tarietiu wre rather urd.f orm, 



!allle 1.-.ATenge 7ield ot hulled H84 per acre and hUlllng percen\ for 
9 -varie\iea o'E castor plaata a\ St1llval-er, ~. 1a 1948. 

Va:rlev l'leld lbs/A lilllbg '/, 

no. 71 912.)1 ?4.8 

B.51-li-1 ?46.99 68.4 

a,. 12 720.,s 12., 
lo. 93 ?S4.6S ?4.4 

l'aw1 eomoa 1,01,.1, 73.6 

0fm1111t1' 924.86 11.a 
Xen\udr;r 8,S.?8 73.8 

JQ.08-) 1,1)4.81 12.a 
11201-2 999.38 73.0 

u 



ftbe hlghnt being No. 71, with 74.&ft and the lowest 151-1-1, with 68.~ 

Three of the varieties which were u.aed in the 194? teat were also 

g-Q\lm in the 1948 1"1eld test.. These Ya.rieties veret Conner, No. 71. and 

No. 93. !he yield for Conner, No. 71. and No. 93 1n the 1948 7S.eld \eat 

wen 92'~.a6. 912.Jl., and 720.sa pounds per acre !or the 1947 lield test. 
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f,JJ. r ftlue of :;.as vas obt.a1ned in vartev compa.r:tsons am since 2.89 

ls the value of rat the 11, level, there la a a1gnif'icam dit:f'erenee bet.wen 

\.he vari.e~ yiel.de which is indicated b; the va.171.ng lielda ah.own in Table l. 

The lea.et significant dittereme at the 1i lnel was :)22.4J pound.a, and 

the dU'ferenea between thtl high a.Di lov yielding vn.net7 wa.a 414.2' pcn.tnd• 

The average date of bloom tor each of the 9 Tari.ties ia given in 

Table 2. The firs\ blooms &l'Peared .53 dqs after planting on the Tarieties 

Z'"Ulsas COY'lfflon. lto. 93, lQ.08-J, and 1l20l-2. The average date of blOOffl tor 

I<a...'I\SU Cownon was ,S?.21 /:. 2.9'-} dqs. 'fhe latest variety to bloom \ffl.S llo. 72, 

vhleh ha.d an tfferage of 72.19 /:. 11.90. 'lbere were Dt>M Yar1able plants 1n 

this "lal"iMW which were very late in blooming causing the large 1i1\andard 

cl.rtlat1on. One plant appl"oached. the nowerleaa tne plant which bloomed 

101 ~e trom planting. !he flowerless tJpe ylante D'OV throughout the 

season and tail to produce aiv spikn. !his mq po&sibly be due to the 

lack r4 pun~ or the aeed. Comi.er 'being a late varl.e'1 had an average of 

71.51 J:. 2.70 da1'•• :I.Sl-1-1 had an average of 66.00 J:. 9.6o &qs trom date ot 

plan\tng. ~ were DO Taria.ble plante in this varle\y that vere late 1n 

'blooml?le'..- '?he apparent a.pl.a.nation for the large a~d dsviation f'or this 

varie~ is the large epan of blooming tor the individual pl.a.rite. 



1.'able 2.. Mean JDiber ot 4qs from dale ot plu.ting 1111 aale of 1)1.0oa for 
9 Tal'ie,1ea o£ eaa,or pJ.anl• a\ ftillvateZ". Cklahom&. 1n 1948. 

Bo. 11 SS. 68 I:. 2.71 

151•1-l 66.oo I;. 9.60 

l'o. 12 72.19 I. 11.,0 

... 93 ,a.is I:. :,. 78 

Ianau Conn.OIi 51.21 I:. 2.94 

eonner ?1.Sl /:. 2.10 

Xen"1cll;r 38 S8."8 /:. 1.19 

m.os-, ,S.fM. I:. 2.90 

1'201-2 s1.,s I:. 2.93 



!he affl"age number cf spikes per :plant and the av~ number ot 

aapsuln per spike an 8'.Ten in Table 3. Uo. 93 produced the greatest 

Dmiber of eplkee per pl.ant with an average of 13.44 aplkea w!.th an &Tera.ge 

of 6.66 ~lea per spike. Al.though No. 93 produced the grea.teat ftllfflber 

of epJ.kH it l'aDked 8th 1n total 7ield. per a.en. ?0.08-3 produced. lJ.19 

epikee wlt.h an average of 10. 78 eapll\1.lee per spike. Thie comparee faTor

able with the !act that 1108-:3 was the highest 71eld1ng varl.et7. This 

TaJ1.e\y le a bttabT type plant that prodneed WU\V efflftl.1 to medium spikes. 

00Dllff prodw::ed. t.he greateat number of capsules per spike w1th an. 

t!Verage o:t 18.?0. bu.t produced onl;v J.OS spikes per plant. Conner ia a 

.,... vpngb.t growing pl.ant whJ.eh prodneee one m1n np1ka and ae"fflral. •aller 

OIH!:a,. No. 72. \he lowest 71el41ng va.net7, pl"Odw,ed 4.7) apt.Ima per plant 

an.d 15.66 capeuleo per spike. 'l'he seed ot this Yar1e'1 1s somewhat snnaller 

which ndv.ces the total pounds or seed. 

1'he mean 1-ignt of plant. at maturi\7 tor each of the 9 ft.?1.et1ea 1a 

gt.,ren. 1n Table 4. Conner being the \al.lest van.et, ha4 an average heigh\ 

of. ,54.46 *, S.06 inches. a.a e~ lo 71 inches for thts Tal'iet:.v in the 

1942. teat at ftS.llwater. Okla.h.oma. Bo. 93 and 11201-2 wen the ehonn\ 

ftJ1.e~1es. vi th an e.,renge height of )4. 'Z7 /:. ,. 79 and :,4. 93 ,J;. s. 89 inches. 

n~t1'hl3'. Tbeee Tarieliea are the 4warf hlab.Y type or plants. Jransa• 

Cof!ll'IOfl. and JCemucll;' :38 had an ••rage height of 40.61 /:. ?.42 and 4S.89 J:. 6.35 

lnche•• respectiTel)r, aa compared to S6 for each in \he 1942 Cooperati.ve 

legioml fest. 



Table :).-Mean :amnber ot epikea ~r plant and mean Dl1llbea- ot capsule• per 
apike for 9 vanetie-a ot cu.ator :plants at Stillwater. Oklahoma.. 
in 194H. 

n..51-1-i 

no. 12 

No. 93 

I.a.mas COffli'l,'lOO. 

:Ren'Weq ,a 

m..oa-, 
N201-2 

Conner 

11.66 

10.89 

1.i..73 

13.44 

s.1:; 

6.)() 

1:;.19 

9.,, 
J.os 

::: == ;:;::, l'I'-, 

6.92 

15.66 

6.66 

9.01 

9.82 

10.78 

10.42 

1a.70 

1$ 



hble 4.-Maan plant height f"or each ot the 9 Tar1e\1ea of castor plan\• 
1n the ftrtety teat at Stillwater. Oklaho11111. 1n 1948. 

Variet7 

No. 71 

No. 12 

No. 9J 

Conner 

l!eigbt of plan.\ a\ maturit7 
in Smhe• 

38.21 ,J;. 7.16 

- 40.6.5 ,J. 9.15 

so.26 I:. 9.49 

']4. 21 i:. 3.19 

40.61 t. 7.42 

,54.46 I:. 8.06 

45. 89 J:. (,-,s 
44.81 i, 7.:,0 

;4. 93 I:. s. 89 



1? 

!he &na17ah of Tar1ance for eompa.nJ>€ the 2 outside rowa apinat the 

2 inaid.e rowa ie g1 ven in Table 5. The t.ota.l 7S.eld from row 2 and 3 wen 

lll~ier than trom rows 1 and 4. Thie ~ poss1b)¥ be &:i.e t.o tlfferal plant.a 

being ctestro,-ed.. 1n rov 4 of plots 2. u. 20. and 29. during cultural openr,.. 

t1ou. 4lhe plants were later replanted. Uowever. in tile ana.qaia of variance 

for bomer effect. an 'F value or 1.31 was obt.....S.ned a.ru1. as 4.0j ie the 

reqtd.red. value of' F at. the !Jfo level, \heN 1• no e1e,n1t1ean.t difference 

belween the 71eld of the 2 out.aide rovs and \he 2 inaide row or the 4 row 

plo\. 

An P Talu.e of 2.89 va.e obt.a.1ned for replicatione and Ae 2.79 is tlie 

Yalue of tl-.e recu1red F at the S1' level, a s1~1fica.nt difference between 

nrpl1ca.t1ons ia 1nd1eated. 

There wa.s no sign1f'iea.nt. intemction of varieties x plotat indicating 

t.ha vari.e\1ea apparent.1,)- reacted the same 1n a.11 tour ~us. 

The 71eld per acre for the 1. 2. and 4 row plots al'e presented in 

'?abl.e 6. The rov ~ for each rov are preeented 1n 'fable 8 (appencUx). 

There ia an lracreaae in repU.caUon \otals which aur..eest.e \ha\ \here is a 

aoU ~en\ extending i'ro111 nozthwes\ to southeast. lt the increase ln. 

repUca.ticm \.otala S.a due to the soil gradient. the greutes\ d1.mena1on ot 

the plot va.a in the direction of t!:.e greatest ao11 vn.riat1on. 

1"he al!l&lTtie of variance for test ot aigtd.tica:nce for :plot else ts 

preM11.ted 1n Table 7. An r Yalu.e or 2.31 was obtained 1n plot she companacma 

and &a J.11 ia the requ1J'ed 1 value at the Stfo level. then it no significant 



Tabla S.-Alva.11'118 ot va.ria.nce comparing the 2 ontside row, apinet the 2 lnaid.e row• of a 4 row 
plot. ot ca•tor plan\1 1n the 'Va!1.•'1' \9191; a\ S'1llvat.er, Oklahoma, 1n 1948. 

SOQJ!"Oe of ve.r1at1ona Degree, freed.OID 9um of Bq'W'A.rel Mean 9(JWll'e 1 

-
!otal 71 2,?90,89?.76 

Rep11c&t.1ona :3 251,41?.85 a:;,aos.,s 2.89• 

Varte\iea 8 &;2,452.60 m,s56.57 ,.as•• 
Plo\a 1 '8,222.41 '.38 ,222.41 1.31 

Var. X Plot, 8 1:30,019.99 16,252.49 o.!560 

JlftW 51 1,478,785.10 28,99S.?9 

• Sigrnt icant at the 5tfo level, 

•• Signif"ieant at the 1% level. 

I» 



'rttbl~ 6 .. -Yi.,1ltls per ::icre of hul11~.::1 sseil f':ror<' J • '). 
,.. ;/ .r t; ,. ,r,t(;Y' . ·t·"j t.~t. i ·· t~i·;.·i rn Jt ~·;L 1.? 1 

f'ltJ'.'··}Je~,,..'i;,:t OJ--, 
.. u ...... .,. .... ,,,... ..... ;-oi.-.•->11t -.,._~.,._,.,_.,..,'*-~-,-,"1!0',....,._,~..,._,~'f(<Jllj-'J'I•~----,_..,...-

lH IV 

l~.,;(!-~_1 n·:,: .. 1n 1.Jr:6. 9) 7rr1 t~r.. ' (. ,)t) no:5.25 
?lf). .. '? .1.? 910 • .51 .Lt 

~!::>Cl-~ nt1 1;~. e1. 1 ., l '7 in . 9.J... ."'~!! 1.07,:.0(, 
·• i",...i .l7 t~w.11 

• t l 1 ('".\ .' •· (1\~ r ·.6~) ~;t\)f1. Dt7 
r::;< ;::;;'~ ) ~ .. ,. 1., -5'/ .. /!7 ~ ..• n\!? • .:S? <179.-:5 \. ,,. 

(:()! 
, 1.· J • (x ,, &..,,I"'\ 

.i )\,; 1~1G1.G7 
. , . , .. 

·~ r,, '\ ,·'• ' , :: .• 01 J .1ct,.f};1 9;r.7.67 JV' ,., 
':-r1 ,:": r :i- ~ :: •·,t:1 "1 .i.. .. ":::;,~'. ,• Ll:~iJ.~ L..l~r;:l'ir;~ 1.a442!ft§. 
·;:int al 7.071;..B(, /<1~6. n2 f;.flR?.05 9.012.lt-l 

?-'.£1'(}'.l ~10. 71 612.on f:?l..16 1,061.26 1.156.68 
fl51-1-l l;;.61.82 699.69 9J8.5J G?l.O; 
l:1201-2 91;0.32 999.1:,7 1,02e.90 1,026.63 
f!o. 9'.) 6:38.90 61:).49 888.91 884.28 
T':lo. 72 7.Jl.8? 7.58.98 63t,. 7h 756.72 
Kans.a~ C0t'ttriOn 1,0l2.17 1,122.09 l,ll~O.'-i-2 792.38 
Conner 969.55 777.47 902 • .5:3 1,042. 71.1, 
Ventucky "')".'' 

,,)1.1 867.96 900.11 693.l}:5 978.19 
m.cii-J l,2llt.12 1.075.72 1.041.99 1,205.0:3 
Total ?,448.79 7,768.18 8,JJ0.7J 8,733.68 

4-ro,., 1-to. 71 66t~.4S 916.77 ~.31 1,020.53 
N;l-l-1 4?9.24 748.88 1.01a.:,4 ??4.48 
lr201-2 93Z •• 611, 950 • .59 1,025.50 823.:3.5 
No. 93 530.10 604.18 P.il4-2,61 872.21 
No. 72 71:,0.91 899.03 725.10 m.53 
Ka.nsa.s Ccmuon 896.98 1,149.5? 966.36 ?69.4J 
Conner 947.21 m.4J P.tiJ.33 l.OOJ.48 
rrentucey ;8 84J.8.5 789.82 BS9.9J 991.96 
?Q.08-'.3 975.1:, m.24 1.172.18 t.269 • .59 
'rota.l 1.012.45 1.a29.51 8.2:;7.66 n.,11.S6 

Vt:.,·toty 
!ot,;;l 

,; ,5,)?..66 
).GG,t.J9 
~; ,956.62 
:, , 9::·,9. 
J t ?~,(1. l ( 
:: .; ;}().l,.? 
; /n6.2C 
J • ?4·1.42 
h 1li-zl.JO 

L •• 

JJ,815.3'+ 

J,6.51.18 
2,9S'l.O? 
J .. 995.:32 
:3,02.5 • .58 
2.882.31 
4,o67.06 
3,692.29 
3,439.?l 
ll,,5:36.86 

j2,2Rl.;8 

3,386.06 
3,020.94 
J,'734.08 
2,849.10 
J,117.57 
3,782.28 
3,651.4,S 
J.1~5.56 
4,410.14 

'.31,45?.18 
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Table 7.->.nalyde ot vanance ot ; eizes or plots used in a variety test of 9 vanettee of castor 
Pl4U• at still\18.ter, Oklahoma, in 1948. 

SoUJ"Ce or Val'iati~n Degree@ Freedom 

't;:,tal 107 

l'lot Sh!:!O 2 

v o.ri et h111 8 

P.eplieationa ) 

(Var. x She&) 16 

(.Repe. X Si2eo) 6 

Error 94 

•• Significant at the 1~ level. 

sum of Sqi.nree 

:~ ,6J6,B01, f:llf 

00 .449.13 

1 • .249 • .529.03 

4.54,729,43 

149,783,57 

?1,821.47 

1,650.469.21 

Mean SQuare 

40,22•~ • .56 

l.56,191,13 

151,576.48 

17,J45.~ 

F 

2.31 

9.00•• 

a.13•• 

l. 

S! 
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41ftereme between the :, plot shes uaed 111 these compan.sona. The result• 

indicate th.':l.t. 1n castor plant eomrar1sons 1. 2, or 4 rov plots 12 hills 

lonp, ~ be used wi\h eqw,.l]Jr reliable results. 

An r value ot 8. 7.3 vas obtained tor replieatiqaa and as 4. 20 h the 

value of F required at U>e 11,, level, a h10}q 81p.1t1cant difference was 

tound 'between th~ replication.a. 

J..n "I value of 9.00 vaa obtained in variety eomparlsone indicating 

aign.Sfica.nce at the l~ level. 

SUMMARY AND CONCLUSIONS 

Sise of plot and plant charaeteriatic studies tor ea.ator plants were 

eondtlc\ed at the Oklahoma Agricultural !ac:periment Station in Stillwater, 

Oklahoma. in 1948. as an a.id in breeding tor 7ield and machine ha.nesting. 

The average date or bloom, a"f'er&.ge number or spikes per plant, average 

number ot capsules per spike and height of plant at mtiui.t7 vere studied. 

'tlo significant clit:f'erence was obtained betwen the yields of the 2 

outrd.de rova and the 2 inside rows of a. 4 row plot, indicating no ari:Preciable 

1:ncrea.se in 7ield because of row position in the plot. 

A aigniticant difference w.s.a obtained. tor repl1cat1ona indicating an 

increase 1n yield poedbl.1' due to a toil gradient be\ween repl1cat1ona. 

A a1gn1f1cant difference was obtained tor varieties indicating a 

eignificant difference in yield for the 9 varieties tested. 

1io aign.U'icant dif'f'erence was obtnined between the yields of 1, 2, and 

4 rot, plots 12 hills long. This indicates that 1. 2. or 4 rov plots may be 

used ~or experim&ntal work with castor plants with comparable results. 
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*?able s.-Y1eld per a.ere of hulled aeed for individual rows 1n a.11 replica
tions tor each or the 9 varieties in the castor plant variety test 
at Stillwater. Oklahoma, in 191.,s. 

l 2 j 4 
lio. 71 

ne:ps. l. 8JJ.18 ;16.66 707.51 600.44 
2. 1.186.93 706.75 9'S.S8 837.83 
:,. 101.so 912.'.31 1.210.21 ;07.21 
4. 805.25 1.117.12 1.196.25 963.51 

1s1-1-1 
Reps. 1. S87.'.38 .510.71 412.87 395.84 

2. 919.38 820.53 578.86 676.76 ,. 1,24?.12 898.10 9?8.97 949.17 
4. 910.51 872.55 910 • .55 404.j6 

1'201-2 
Reps. 1. 881.21 999.37 881.Z7 9?6.6? 

2. 885.81 1.1a5.81 81'.).13 917.61 
J. 1,117.48 994.84 1,062.97 926.70 
4. 1.072.06 867.64 1.1as.6J 1.68.08 

Bo. 9J 
.Heps. 1. 481.49 597.24 68o.S7 J61.l2 

2. 662.os 6o6.So 620.39 527.19 
). 898.17 861.14 916.68 694.46 
4. 898.17 ?fY/.06 981.Sl 824.10 

Ho. 72 
Reps. 1. 844.81 795.12 668.62 655.08 

2. 1.04J.6o 840.30 677.66 l,OJ4.56 
3. 939.69 S96.34 673.15 691.22 
·4. 900.07 668.62 844.82 668.62 

Kansas Connon 
1.:evye• 1. 885.51 961.79 1.o62.S6 67?.SJ 

2. 1.057.97 1.16J.Jl 1 •. 000.87 1.296.lJ 
:,. 1,007.59 900.12 1.:300.12 577.07 
4. 879.JS 8:,8.13 746.S4 61J.?2 

CO!l116r 
Repr.. 1. 991.89 1.01s.10 920.40 857.85 

2. 1.099.12 908.70 746.lS 4.5.5. 74 
::,. 683.60 982.96 822.11 884.6s 
4. 1.161.67 1,170.61 924.87 1,076.78 

tentucky 38 
l~e. 1. 808.26 808.26 927.69 831.23 

2. 845.01 831. 2:, 969.00 .514.0.5 ,. 1.166.48 381.17 1,005.14 886.J4 
4. 927.67 978.19 978.19 1,083.81 

noa-:3 
Heps. 1. 761.07 1.123.54 l.jOLt. 70 711.24 

2. 1,146.15 983.05 1,168.?9 674.99 
3. 1,114.42 1.123.48 960.40 1.490.43 
4. 1.~9.66 1.111.as 1,232.21 1,218.62 
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