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Safflower Production in the Western Part of 

the Northern Great Plains 
ARL E. LA 1 

S AFFLOWER i an oil e d crop which ha been grown m ancient 
tim in m i-arid region of the Middl Ea t and n rthern frica . 
Experimental t st with thi r p in th nit d tat du ring th 
pat 20 y ar have h wn that it i adapt d t th w tern part of th e 

orth rn r at Plain , ti ar a b ween the a ade and Rock 
mounta in wher the growing ason i at lea t 120 day and in ome 
parts of outhw ter n nit d tat (2 and 6) .2 In the w t rn part 
of the orth rn Gr at Plain the be t ar a fo affiow r producti n 
in ludes that part of Colorado direc ly a t of the Rocky mountain , 
th braska Panhand le, all parts of Wyoming whi h have a growing 

ason of at I a t 120 da s, w st rn outh and North Dakota , and 
ea tern Montana. It ma be po sibl to develop vari ti s which are 
w 11 adapt d t th area ea t f th g n ral r gion outlined ab e. 
Al though afflow r has con id rable toleran e to drought, be t yields 
are obtai ned when ther i a good upply of oil m ist.ur ombined 
with dry atmo pheric cond itions (low r lati humidity). 

Commercial product ion ha begu n in w t rn cbra ka, north
ea tern Colorado, we t rn orth Dakota nd ea t rn Montana, and 
i being considered in part of Oregon, Wahington and ali fornia. 
R ecen deve lopment of n w varietie with d av raging mor th n 
30 p r nt oil give afflower a ood hanc f becoming an important 
oil eed rop in th nited tat . It i th purpo f thi ir ular t 
acqua int farm r with th crop and to utlin th mo t pr mi ing 
production pra ti e for tho who und rtak it pr duction in the 
we tern part of the north rn r at Plain . Vari tal r ommendation 
are ba d o n un iform regional ar i t t t which w r condu ted by 
a numb r of agri ultural e per im nt tat ion in the area in co p ra 
tion with the N ebra k Experiment Station. R c mm ndation on 
pro d u tion pract i es are based on xperimental work conducted in 
the ebra ka Panhandl duri ng th pa t ven year .3 

1 Research agronon1ist, Chemurg y Proje ct , niv rsil of ebr aska . 
2 Figure . in parenthesi refer to Ref ren c s, pag 23 . 
3 A knowlcdgement for providing facilities for r car h on safflower is mad to Harold 

hapman, .Bo · Butte E perim nt Farm, Alli an to Lion el H a ri , cott sbluff ub tation, 
Mitchell; and to variou cooperating farmer . 

3 
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CHARACTERISTICS AND GROWTH HABITS 
afflower, b tanically a m mb r of the Compo it famil i a 

oar , er ct, annual herb whi h u uall grow 1 Lo 40 inch 11 

h ight. d planted during pril or arly Ma om up 1n 8 to 
l da dep nding upon oil temperatur . e d will not tart to 
germinate until oil t m pe atur ar 40° F. or m r , ar d the rapid it 
of germ ination in rease ver little a L mp ratur eed 60° F . 

dling are u uall not damag cl b t mp ratur as 1 w a I 0° to 
15° F., but after flow ring, pl nts are damag d b any t mp r tur 
b low fr ezing. 

rowth of m t vari ti i low for th fir t eral w k af t r 
em r en . During the fourth to fifth w k aft r c rg n (latt r 
part of May r rly June) v r r pid gro th ur (Figur 1 ). 
Plant tart to bran h wh n 8 to 12 ind1 in heigl t. Th 
of bran hing dcp nd upon width of r w, ra plantin , an l 
amount of oil moi ture (Fi ur 2). 0011 a[ter branching tart , from 
one to fiv fl w r bud ar f rm d n each main bran h. Plan _t n 
irri gated land u ·u ally had the entir ar a b tw n 20-in h row · 
by Jul y l. 

ari Li var , mark legr - of p1nrncss. om are ompl t -
1 pin 1 other nearly pin I ·, an l om ver piny ( T bl 
1 (or pine ind x of ari tie a vaila bl . In spiny arietie pin s 

F1 . 1.- olid-drill d afflower five week after emergence (left) , and two weeks 
after em r en (right) . 
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COMPOSIT ION OF SEED AND UTILI ZAT ION 
afflower is a a h crop grown for its eed. Th mo t val uab le 

produ t obtained from the eed i oil. he variation in ma jor ed 
con ti tuen t from recommended an ti r : 

Oil 26 to 37 per cent 
Protein 15 to 22 per ent 

ois ture 6 to 10 per cent 
Hull 35 to 52 p r ent 

eed ontammg a high per nta o oil and prot in contain 
a low p re ntage of hull . An important by-produ t from pro e ing 
th ed i t il e d ak (meal) whi h remain after the il i 
r mov d. ding e periment onduct d at the ebra ka E p ri-
m nt tation indicate that afflow r meal is qual in fe ding alue 
to oybean meal wh n £ d on an qual prot in ba i (7). Th per
centage of protein in afHow r m al m y vary from 20 to 60 p r nt 
depending, for the mo t part, upon th p r enta e of hulls remo d 
in pro e ing and to om t nt upon prot in ontent of th ed. 

Mo t liv sto k and p ultr reli h afflowerr e d and quantiti of 
thi ed ar u ed for feed in north rn fri a. Howev r, be au e of 
th high valu f the oil in indu try it will u ually be m r profitab le 
f r th f rm r to 11 tie d to an ii d pr ing plant and to 
bu back th ils d meal for feed . The meal contains con id rably 
mor protein than th eed and ould be mor de irabl for f ed. 
Indication a e now that mo t safflower ii pr du ed in thi country 
will b u d in the paint, varni h an l allied indu tri (1 and 5). 

YIEL DS 
Dry Land 

Fall ow. Yi ld in the west rn part f th rthern Gr at Plain 
ha rang d from 500 to 1, 00 pound of d per acre. o t yields 
on fall w h uld a erage between 750 and 1,200 p und per a e. 
Pr nt in di a ion are that affloww r on the aver ge can b e xp cted 
to yield 50 to 60 per c nt a many pound f ed per a e a wh a . 
In order for afflower and wh at t b f equal v lu p r a e on 
ummer fallow, th pric of affloww r hould b approxim ely twice 

th t of wh at on a poundag bas i . Th co t of produ ing th t o 
crop ar about th ame. 

on-fa llo w. ' i ld n n n-fallow d land ha rang d from failure 
to l 200 pound p r acre. Yi Id of O t 750 pound per acr ha e 
b n mo t fr quently obtained. affiow r following wh at ha yield d 
on the averag a many or more pounds of d p r acre a ha wheat 
following wh at. If land i not to b fall wed following wheatt
afflower following wheat would pr babl be mor profitabl than 

wh at foll wing wheat. Safflower yields following potatoe u uall 
are higher than those following wheat. 
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TABLE 1.-Charact .eriw tion of commercial and experimental saffiower varieties. 

Field reactions 
Nebraska Nebraska Spine Early Flower pproximate to diseases• 

variety accession index 1 growth color Maturit y av. oil Leaf R oot 
number number percentage Ru st spot rot 

Commercia l Varieties 
52 52 45 R apid Yellow Earl y 32 2 3 
55 55 60 Slow Orange Early 30 4 

Indian 60 low Orange Ear ly 28 4 3 

Experimental Varieties z 
I 804-32 0 Slow Red Late 28 l 
2 804-21-3 5 Slow R ed Late 28 3 l 

514-2-10-1 5 low Orange Medium 29 2 2 I 
4 46 1-1-9-1 5 Slow Orange 28 2 l z 
5 472-2 45 Interm ediate Orange Late 3 1 3 2 l 
6 803-16-10 0 Very rapid Orange Ear ly 31 2 
7 583-1-6-10 0 I ntermediate Orange 2 I 

583-1-6-24 0 Intermediate Orange 34 2 I 
9 05-174- 1 l 120 Very rapid Yellow Early 36 2 

1 The spine index is calculated by multiplying the number of spines on an outer involurral bract by Lhe length in millimeters of the longer spines. 
pine index of O indicates complete pinelessness, whereas index of 120 indicates extreme spininess.)

2 4 indicates very susceptible, 3 less susceptible than 4, 2 moderate resi ta nee, and I resislant. 
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On dry land best results will be obtained by summer fallowing 
after a rop of safflower. On irrigated land, crop uch a potatoe , 
b ans or corn hould follow safflower in order t all w time for the 
traw to decay before the demand for nitrogen be omes heavy. If 
mall grain i planted on irrigated land f 11 wing · affi wer, it may b 

de irabl t apply nitrogen fertilizer at tim of planting. 
During r ent y ar weedy br m (downy brom and hair ch s) 

ha become troublesome w d in som wheat fi Ids. The we dy 
brome emer e in th fall aft r wh at planting. fter the w ds 
are e tablish d they are difficult to con rol in a rotati n of ummer 
fallow and wh at. n occ ional sub titution of a spring-planted 
rop u h a affiower in the rotation will h Ip t k p th e weeds 

und r control. 
V r li ttl i known r garding th r pon e f affiower t om-

mer ial f rtilizers. R arch along thi lin i ntemplat d. It has 
b n ob erved tha orre pondin 1 high r ield ar obtained on 
m r fertil oil . 

VARIETIES 

any vari tie of affl w r ar distin ui hed a ily b n or more 
of the f llowing hara teri ti : flower col r d gree of pinin 
d gree of bran hing, growth habit , hap of l a , diam er f ed 
head , d ize and hap ( e ba k over), and oil content. To the 
proc or , the mo t important vari tal diff ren i that of oil ont nt 
in th d. Th riet 1 riation in oil cont nt i 17 to 37 p r nt. 
In ebra ka a variet i not n id er d for omm rcial production 
unl it a rag at l a t 2 p r ent oil. Oil on tent of any ariety 
can b p ted to flu tuat ral p r nt ab or b low it 
a erage . 

h hara t ri ti f a numb r f ommer ial nd xp rim ntal 
ari ti ar Ii t din able l. Of th m r ia] ari ties bra ka 

852 an in trodu tion fr m the o ian udan 
vailabl and i the only ari t ligibl for ertific ati n in 

N bra ka. hi yellow-fl w r d ari t is up rior t Indian nd 
ebra ka r, in ab ilit t pr duc Land rapidity f growwth in arl 

sprin g, and oil content N- 52 i · also qual r up rior in yield of 
· cd per acre to Indian and -55. 

1 a pur range -fl.ow r d el ti n from wh i h i 
a1 in trodu tion fr m Hindu an. It is uni£ rm in t p and i u 
perior to Indian in oil cont nt an l qual to it in yi lding bilit . 

Indian affiower a originally r I a d in ] 9 5 is a mi ur f 
Hindu tan introdu tion , Pu a 2 Pu ·a 7 m dna · r 1 imla, hol-
pur 1 and Kardai. The introdu tion ar imilar in t p and oil 

cont nt. Th predominant flower lor i oran e. b ut 5 per c nt 
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of the plant of thi ariety are nearly spin less, and the seed lacks 
uniformity in size and oil ontent. '. This arie y is low in germinat
ing, and growth i low during th fir t three we k aft r emergen e. 
0th r Hindu tan introdu tion are grown to ome tent in ea tern 
·Montana. ome of th se may average more than 28 per cent oil, 
oth r 1 s . Introductions from Hindustan tested in ebraska have 
been imilar in app aranc but variabl in oil ontent. Indian af-
flow r hould be replaced as s on N -55, -852 and new r v ri tie 
b come availabl in quantity. 

Th nine p rim ntal ari ti li ted in bl 1 are b ing in -
rea ed. ne or m r f th arieti ma b r 1 a ed. for omm r
i 1 produ ti n during the ne t year or two, depending upon addi

ti nal yield t SL • 

Exp rin e1 tal ari ti 1 t 4 are pin I . The are of in r t 
for produ tion n irrigat d land en though oil ontcnt i b 1 w 
that of h newer piny vari ti . ari tie I 2 and 5 have a great 
deal mor tol ranc to hail than an £ th oth r an t1 Ii t d. 
Varieties I and 2 ha produ d fairly good i lds on irrigat d land, 
but inferi r yi Id n dry land. V ri ti 3 and 4 ha e yi ld d well 
on dry a w 11 a on irrigat d land. Variety 5 in unif rm regi nal 
t st ha b n out tanding in ield or irrigated land. Vari ty 6 in 
limited te t has be n e ceptionall high in yield on both dry and 
irrigat d land. It ha a small number of very large seed head . Early 
growth of thi variety i x eptionall rapid. Vari tie 7 and 8 are 
very imilar in appcaran e and may b bulk d, provided performan e 
t st in 1949 indi at qual i !ding ability. Both · ari ti appear 
t hav high yi Id pot ntial . From to 15 p r cent of the seed o 
these arieti ha an incomplet hull. Th e e ds ar r ddi h br wn • 
to b]a k in olor. Variety 9 is the highest in oil content of any variety 
now availabl . It is chara t riz d by a high degre of pinine , mu h 
branching, fine stem, and man mall d h ad . It al o ha good 

1 !ding ability. It i how r, r u ptible t gra sh pper and 
b au e of it fine tern i asil damag d y hail. 

TREATMENT OF SEED USED FOR PLANT! G 

afll wer eed containin we d d oth r gr in or f r i n ma-
terial should e cleaned b fore planting. It i important to treat 
se d with ew Improved Cere an or th r m rcuric du t at the rate 
of I to 2 ounce per bush 1 in order t h lp insure uni£ rm tands 
of vigorou plant and to r duce the numb r f prima y our f 
leaf ru t infe tion. U nlik c r al ru ts, afflow r leaf ru t i also 
tran mitted on th ed. Tr ated s d an b tor d v ral months 
b fore planting without damaging th eed. 
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PRODUCTION PRACTICES 
Time and Depth of Planting

In br ka, pril 10 to May 10 i the ptimum tim to plant. 
h a tual time of planting within the period pril IO to May IO 

shou ld depend upon th earline s of th e eason and ondition of the 
edb d. a imum yi Id u ually annot be obtained fr m planting 

made after May IO. Planting made aft r May 25 r n t lik 1 to 
matur before a killing frost in the fall. Optimum planting d pth 
i I t 2 in he . afflowerr hould n er be pl nt d de per than 2½ 
inch . If the top 3 in he of oil i dry, planting should b delayed 
until after a rain even if thi n e itate w iting until th middle 
of May to plant. 
Preparation of S edbed 

afilower om et with w d b tt r than doe fl.a , but not a 
w 11 as d wheat r barley. here£ r s dbed pr paration hould 
be d ig11ed to liminate man weed a po ibl b f r planting. 
It i ery important to disk, duck.foot or rodweed the fi Jd ju t prior 
to planting . he la t tillage b £ r planting h uld be hall w but 
deep enough to kill all we d which hav germin ted. 

Pr paration f a e db d following a r p of whe t or other mall 
grain hould tart with one-wa ing, ub illing or di king a oon a 
po iblc after sma ll grain harv st. In early pring, land h uld be 
di ked , one -way d or plow d t kill we d nd volunt r wheat. he 
amount of ub quent tillage befor planting will dep end upon pring 
rainfall and weed growth. Volunt er wh at i u ually prevalent in 
afflower field planted on wheat stu ble. Whe at or oth r grain 

m1 d wi h afflow r eed low rs th va lu of the eed. 
in c afflower i plant d in th pring, it i important whe 

ummer fa llowing for affl wer produ tion t u e ti lla ge m thod 
whi h 1 ave uffi ient crop re i lu on th oil durin · wint r mon th 
to pr vent oil blowin g. Preparat ion of a dbed in the p ing 
f Ilowin g fallow ha u uall be n limit d to tilling th fiel l a day 
or two b fore plan ing. On irrigat l land eedb d preparation im 
ilar to that u ed for b an work e ry we ll. 

M thod and Rate of Planting 
Dry land. wo comm nm thod of planting afflowwer ar in olid 

drillin a with wh at and in ultivat d r w 20 to 42 inch apar t 
(s e fron o e ). R e ults from many t t on umm r f llow hoow 
that planting in olid drilling is the be t m th d. 01 non-fallow d 
land, planting mad in ultivat d r w. often ield mor than those 

f olid drilling. Howev r the diff r n in yield is eldom more 
than enough t pa for th co t of ulti ati n. e d fr m olid
drill d planting £ten ha 1 to 2 p r c nt more oil than that grown 
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in ultivat d row . Wh n gr owing rtifi ation r ma -
imum ed in rea plan ing in ulti t d r i pr f rr d b au 

ed an b incr a d m r rapidl I and th fi ld can e r gu d m r 
ntl . 
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1 th plants.
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a few da before the crop ame up, and weeds· are a gain ernerg ing 
dur ing the tim that safflower plant are 3 to 6 in l es in height , it 
may b worthwhile to harrow again for w d ontrol. Harr wing 
will cau e l s damage to safflow r plan t when don e du ring aft rn on s 
of day with bright su n hine and hi gh temp rature . rowth is ery 
rapid after afflower plant ar 3 to 6 in h in height and weed ju 
coming up will u u all be r wd d out unl tand a th in (1 s 
than two plant per quar fo t). Harrowing at thi ti will not 
d tro w ed whi h hav b en up for more than tw w k . fter 
saffiow r i mor than to in h in h ight harrowing will u e 
e ere damage to plants. 

Cultivation 
It is u ually n e ar t culti at affloww r plant d in r w 2 to 

42 inch apart at 1 ast two and om time thre times for adequa 
w d contro l. Harrowing fo1· weed ontrol a few day b for afflow r 
plants merge is al o re ommended for row planting . h fir t 
ultivation i u uall mad during th latt r p rt of May when plant 

ar 2 to 3 in he in h eight. Beet kniv wor k well for the fir t culti 
ation . dditional ultivation with hovel hould b m a.de when 
v r ne eded. Whenn tirnel harrowings and ulti at ion ar mad , it 

i u ually not n e ary to hoe affiow r for w d ntr 1. h uld 
ho ing be ne e ar on irrigated planting f pin vari ti it hould 
b d ne b £ r flow r bud ap pear in late June. Th ]a t ulti at io 
and dit hing n irrigated land ar u uall y ma de th third r f urth 
week in Jun and on dry land the la t ulti ati n is u u ll y ade 
in early July. • 

Irrigation 
An irrigated field that has been planted in rows 20 inch apart 

mu t be ditched within 7 to 10 da s after plants tart to bran h in 
order to avoid damaging safflower plants ( igur 4 ). Th ori inal 
ditche hould be made deep enou gh to la t all a n. 

In xpcriment 1 plot th numb r of irriga tion during th 
ha e vari d from ne to four. If nl on ppli at ion f wat r i 
to be made, it is ugge t d that thi b e giv n at th tirn plant fir t 
begin to flower. W h n u in g two irrigation , th fir t irri a.ti n 
hould b gi en ral w ek b fore flowerin , and th ond 7 to 

10 day aft r flowering ha begun. Three irrigations during the 
growing season are u ually n e ary for ma imum yield . hen 
irrigating for maximum i Id· it is important that th fir irrigation
b give n on aft r flower bud tart to form. Th e following average 
da of ir r igation are ugg ted f r ma im um i 1 : (I) la tt r p rt 
of Jun , (2) middle of Jul y, and ar ly ugu t. During c p 
tionally dr y season four irrigation appear to be nece ary for max -
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F1 .. 4.-Irrigat d afflower fieId at optimum h ight for dit hin . Ph tograph d 
Jun 20. 

imum yi ld. Irrigation water 
ea onal rain will f cour 

irrigation.

hould n t b appli d a£ r 
ha a gr at effe t n th 

ugu t 20. 
tim of 

Irrigation mad b for flow ring omm nee ma a ho 
mad aft r flowering ha begun hould be medium to li ht. Plant 
ar lik 1 o di aft r irri ation r h a rain in rt f th fi l l 

and di 

p orl lrai1 d. or r · ar h i n d d t d termin th 
tim and rat of wal r appli ation n icld , oil ont nt, 

m affl w r. 

Growin Certifi d Seed 
Durin · th pa few ar rn diffi ul ha b n n unt r cl 

in maintaining pur affiow r ed of g od quali Muu h [ th d 
pr du cl nlain d mi t mall grain (wh 
and in om a p ially wild unfl 
th ed had b n cl ov r a fanning mill . rti Landa d 
for afflow r ha n tabli h cl in bra k b th ka rop 
Improvem nt iation, nd th 2 vari t ha been 
made eligible rtification . om of the mor im rtan point 

f th rtifi ation tandard ar (1) Fi ld mu t b is· lat d a min-
0 r I from an oth r vari t of afflow r (2) Fi ld mu t 

not ontain rn r than 1 p r ent of th r crops and n t mor than 
2 per c nt of off-t pe plant t time of field ins p ction. (3) d pro-
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duced hould b 9 per en t or mor pure eed hould ha not m r 
than 5 other op eed per p und, not more than 10 weed e d 
per pound , hould be free from noxious we d e d and hould g r
minat 5 per cent or more. Mor details regarding afflow r rtifi 
cati n in bra ka may b obtain cl by writing to the bra ka rop 
Improv ment iation, College of gri ultur , Lin oln, ebra ka. 

In order for afflow r to m t ertifi ation tandard a f w u g -
tion ma b h lpful. in e mall gr in mixture ar und irabl 
in affl w r, it i imp r ant t plant n umm r fallow , r wh n plant 
in on irrigat d 1 nd it i imp rtant to plant following som crop 
oth r than mall grain. If roguing is nece ar in olid drill d fieId 
or in tho plant d in r w 20 in h apart, thi h uld b don in 
late Jun at th time bud ar ju t tarting to f rm. Wh n planting 
in wid - pa ed row 36 t 2 in h apart on dr land r guing an be 
d n m r ffe tiv 1 la er in th a ·on. Combining hould be done 
soon after maturity o that germination will not be redu ed by weath
ering of the seed. 

HARVEST! G 
Combin Adju tments 

affloww r i well adapted t dir t ombin har e ting ( igurc 5), 
and no maj r m dification of th , ombin e i n essar . Howe er, in 
order to prevent ra king the eed, it i ential to redu e ylinder 
speed to 500-700 RPM. Wh n r du ing c lind r p cl it i imp tant 
to keep oth r par f th ombin running at n rmal p e d . In 

FIG. 5.- afflower i we 11 ad apt ed to combin har e tin g. 
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combin which ha e tooth cylinders, all concaves should be blanked
Comb ine with bar-typ ylinder hould b adju t d for 1/4 to 1/ 16-
inch cl · aran e between nca and linder depending upon dry
n of plant . Wind and ieve adju tm nts imilar to tho u d 
with barl y work w 11. Most ·afR wer will ha e mall per entag e 
of unfill d d (tra e to 5 p r ent), and uffi ient wind hould be 
u ed t bl w er thi unfilled d. 

Alth ugh afflower u uall do n t hatt er b f r harv t th 
r I ma au om hatt ring whil ombining. Thi attering 
1 pecially riou wh eed h a ls ar larg e and wh n plant are 

r dr . Most f thi lo from th r 1 an b limina d b attach-
ing a 4- o 6-in h trip of flexibl b lting to th · r I iac ·. hi re
du e th jar of th r 1 again t ed h ead . he r 1 hould al o 
b rai d o that on l th top £ th b lting hit the pl nt . c a-
ional diffi. ult i en ounter d from plan h king on r 1 lat . Thi 

lo an b elim inat d b filling in the area b tw n re 1 arm with 
pl wool, canv r fin -me sh h a •-gaug wir . In olid drilling, 
plant ar mall nd thi difficult i · ldom n ount r d.

Farm rs wh hav had xpcri n in ombir ing fflo r tate that 
witl proper ylind r adju tm nt no d ra king houl<l ur nd 
with prop r wind adju tment do k ge in d h uld n t run over 
2 to p r ent unl th fi ld i ry w dy. Eas of harve ting i 
an important feature of this crop. 
Time of Harvestt 

or be t re ult har ted a oon a all lea e 
ha e turn d compl t 1 brown. h i u uall y occur betw en ptem-
ber l and p em b r 30. On irrigat d land it often r quir a killing 
fro t to turn all 1 ave br n. ince the op do n t hatt r or 
lodge harv - ting can b d -1 y d tw to f ur w ek aft r ma urity, 
i( n s ary, to fit into lab r n ds on the farm . It i a ier, h w r 
to adju t th combin for an e c llent job of I aning th d if 
har ting i lon with in ne we k aft r maturi t . Th t m on 
plant which are er dry become brittle and in combining the cyI
ind r br ak th brittl t m into mall pi wl id are difficult 
to eparat e from ced. urth rmor , mor re I shatt ring ur wh n 
plant. ar v r dr y. in h ad whi h thr h a ily b hand i 
dry nough to tor . Heads that are gre n or that are wet from dew 
or rain are ery difficult to thre h. d in h ad whi h a diffi ult 
o thr h i too wet to t r . 

INSECT LIVESTOCK, PHEASANT AND RODENT DAMAGE 
Gra hopp r ma cau on id rabl damag to affloww r. Th e 

in t u ually d n t b me pre alent n afflow r until a£ r mall 
grain harv e t. Damag from gra hopp r i u u lly limit d to the 
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margm of the fi ld but under some condition ever damage has 
ccurr d throughout izabl fi Ids. Ther are varietal diff rence 

with re pe t to gras hopper tol ranee, but all arieti t ted ar ub
je t to damage from the in e t . Poisoning gra sh pper al ng th 
edge of field may b worthwhile b for or hortly after mall grain 
harve t. 

L af hopp r have been ob rv d eedin on £Hower 1 a e duri g 
th latter part of Ma and early June. Damag from th 1n t 
ha ncv r b en e r eno gh t warrant c ntrol mea ure ·. 

Live tock r li h safflower plant in the uc ulent tage and will 
k p plant lipp d hort if they ar allow d a e to saffiow r fi ld . 

attl will al o eat unthr h d affiow r head r g r.dl ss o th degr e 
of pinin 

Phea ant ar fond of afHower s d and m lo from thi 
an be e pected, p cially wh n harve ting i d la d for a long ime 

aft r maturit . mall unhar t d se tion of affiow r field h uld 
ha som value a a our e of food for phea ant and oth r game 
bird during wint r months. 

Rodents are also fond of afflow r eed and ma au e lo s 1n 
torage and along edge o fields plan ed adja ent to prairie land. 

DISEASES 

ea£ ru t (Puccinia carthami Corda.), 1 af pot cau cl b a p i 
of lternaria and root rot (causal agent n t d termin d) ha c 
been ob erved or afflower in ebra ka (3). h tal rea ti n to 
th e di ease under field conditi n i gi en in perim ntal 
line ar availabl whi h are resi tant to ach di as . How er no 
lin now available ha re i tan to all three di as . Bre ding i 110w 
in progr to ombin di ease re i tanc with high oil n en nd 
go d yield. 

Of the thr e disea ob rved in braska 1 a£ p t ha b n the 
mo t common. he organi m cau ing thi di a i oil-borne and 
seeed -borne. eve e infe tions ha e been ob rv d on om ari ti 
in irrigated plantings wh n heavy dews or fr qu nt show r urred 
during July and ugu t. Mark d ield r du ti n may r ult n 
dr -land pl nting only traces of th disea e hav o urr d. ea£ spot 
i fir t haracterized by large irr gular br wn p t on th low er 
lea ve . hen h a inf tion o ur th low r 1 a es turn br wn 
and the irregular p t are found on th upper leave (la k of mois
ture ma also au e lower leaves to turn brown.). R earch i in 
progres to det rmine th f a ibility of ontrolling thi di a e with 
hemical · du t or pra until r i tant vari ti ar mad availabl . 

e f ru t was fir t ob rv d in 19 7 and has b n pre al nt only 
in xp rimental plot . It will pr babl occur in comm r ial planting 
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1 1G. 6.- Ru t on s edling afflowe plant 
ino ulating eed with ru t po
produ ed b inocu lat i1 g 1 av 

ri ht ) , was produced b 
idual 1 a c · (cente r), wa 

19 

durin g th n t few ears. he primar rust inf tion, from por e 
arri d on afflower cl, o cur s on tl e fir t 1 av of th e e dling 
r on th p rtion of th e Lem bel w th e first leav . por e· from the 

primar . our es of inf ction rein£ · t oth er plant and th e y le may 
b repeat d ry 10 to 15 da ( •igur 6). r ating . d with w 
Impro ed Ceresa n at th rat of 1 to 2 oun p r bu h el greatly 
r due the numb r of primar our of 1 af u t inf ction. This 
disea cause mark d yi Id r ducti n onl y wh n plants ar e heavily 
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infect d arly in the ea ·on. f all ed 1s tr at d thi will 
pr babl not b m ever (3 and 4). 

Ju t how r oot rot n afllow r a b co 1 not t known. 
in e mo t of th n wer varieti r r si tant, thi di a e will pr b -

ably not be eriou . 

EFFECTS OF HAIL A D SOIL BLOWI G 

During th pa t e n ar b er ation h be n mad a t 
th f hail on ffl wer at a ll age £ its ro th. From th 
ob ervation it i apparent that the amount of damag which hail 
cau e is dep nden upon tim in life cycle f plant when hail oc ur 
method of plantin , and vari ty grown. During th u ul nt 
tag o( gr wth hich o ur fro m th ti lant 

height until aft r all flow r bud ha f rm d afflo r i a · 
d mag l b hail a ar the mall grain . lant ar in thi or 
about fo ur w k and wh n pla t d during h latt r part of pril 
the p riod of high h il u p tibilit ur b tw n b ut Jun 7 
and July 7. arly pril planting w uld ad an hi ta of gr wth 
about on w k, wherea arl May plantin w uld d la thi ta 
o · growth ab ut one w k. H il u ring f re plant ha t
tain d a h ight f 6 inch r ft r plan ha mad th ir total 
gr wth in h i ht a u e le damag to afflow r han t mall gra in . 

olid-drill d planting ar dam g d to al s r xt nt than plant-
in mad in uJ ivated r w . ri ti al ar mark di in · bilit 
to with tand hail. Ther m to b - a definir. p 
between ar n of t m and l l ran e to hail. 

afflowcr subje t d to a hail f light to m diu int n i y durin 
the su ul nt ta e of it gr th will ha e 1 d e d lant . h 
plant ft n pr due a fair am unt of eed n th ugh th n r 
traight n ut. Pi k-up guard h uld be u d in mbining afflo r 

damag d b hail. 
oil bl win an damag fA w r eedling · 

h u ual ffe t ha be n d rowth o 
blowing p riod o 
Ho e er · ng of 1 

tand 
cr stance

w r. 
t wind 

than d be t r bean . 

EVALUATIO AS A I D STRIAL CROP 

Mark t £ r ·affiower b n rn 1-
f ongmon rado, and h mi a l In. £ 

bra ka. In pa fflower wa n 
· d b · tr a a c mn er p in thi b au · 

of he then a ailab l a rag d onl p r nt oil. 
a ail able f r omm rcial 19 9 pl nt in - is mo tl of th ndian ari t 



FFLOWERPR DU TI 21 

whi h a erag 28 p r nL oil. cw va1·i Li · whi h verag 31 r 
mor per ent oil ( e Tabl 1) ar b ing in r a ed and uffi i nt 

d h uld be availabl to pl nt l 00,000 a re in l 950. Pr nt indi 
cation ar that varieti with high yielding abilit a d oil cont nts

£ 35 to 38 p r nt hould b availabie within a few y ar . 
h pri e per pound that indu try can pa f r afflower d i 

larg I d p nd nt up n th oil ontcnt of th e d and th market 
price f the ii. in afflower oil h not 
d finit valu f r thi il in relation t oth er oil h not b een e tab 
Ii hed. I c nt re ear l (1 and 5), ha hown that afflower il 
should b qual in va lu t that of lin d oil wh n u d for ome 
purpo How er a a gen ral purpo e oil th pri will pr b bly 
b e tabli h d mewh re b twe n that of lin d and o bean il . 
Th pri e whi h indu try pay for afHower il can b e pe ed then 
to parallel th urr nt pric of lin ed and yb an oil . 

In the dr -1 nd ar a adapt d to afflower produ ti n, varietie with 
3 l p r cent oil h uld produce at 1 4 pri I v 1 appro imat ly tl e 
ame incom p r acr s wheat. afflowwcr oes n t omp t with 

wh at f r mark t . Sin e th re hav b n year wh n heat ha b en 
pr du din ppar nt urplus the addition of afRow r to th ropping 

te m hould giv gr at r stabilit nd di ifi a ion t agri ultu 
in th we Lern part of the orthern Gr at Plain . A om bi nation 
of winter wheat and affiow r production in tl e rotation hould work 
w 11 b cause planting and harv ting of tl two crop me at ntir ly 
difI rent time of the year . On irr iga t d land fflower ma ha e a 
definit pla on the light r oils from Lh tandpoinL of oil con er
va tion. There usually i suffi ient crop re idu left on the oil surface 
after combining a safflower field to prevent wind rosion during winter 
months. 

Th ·tabli hm nt f a afflower prroe s ing indu ·try in th w tern 
part of Lh Noorth rn Great Plain will provide a good lo all pro
du d protein upp I ment or ( ed r and rano ·e to k in th ar a. 
Al o, th produ tion of veg tabl oil in thi ar a is a basi indu ry 
whi h ma lead to th devel pm nt o[ oth r indu tri ba d upon 
afflower i] a the raw mat rial. he tabli hment of safflow r as 

a er p will r quir th oop ration of th farm indu try, th 
chem i t and the pl I t br d r. 
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ESSENTIALS OF SAFFLOWER PRODUCTION 

I. Since commercial afflower produ tion i ju st beginning ar
ran ement for marketing th seed hould b mad before planting. 

2. affiower does not compete with weed a · well a do the ma ll 
gram. 

3. In eedb d pr paration it i important to kill all w ds b 
tilling the field a day or two b for planting. 

4 . Plant cl an ed of recommend d varieti s which ha been 
treated with ew Improved Cer an or oth r m r uri du t . 

5. Plant in moi t oil at depths of I to 2 in he . 

6. On dry land, plant in olid drilling a with wh at a rat f 
20 to 40 pounds p r a re or in culti at d row at rat of 8 to 15 
pound per acre. On irrigated land, plant in rows 20 to 25 in he 
apart at rat of 15 to 40 pound p r acre or in olid drillin at rat 
of 40 to 60 pounds per a r . 

7. Optimum tim to p lant i b tw n pril 10 and Ma 10 . 

8. Harrowing field planted to safflower ju t b for m rgence ha 
helped in the production of a we d-free crop. 

9. affiower u ually do not lodg , hatt er v r little, and is well 
ada pt ed to dir ct ombining. 

10. For best re ult affiower sho uld b harvested within a we k 
to ten day after maturit I which usuall occur th latter part f 
ept ember. 

I 
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