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The inbred CT9 (tW, a curly-top resistant self-ferti le line 01' 
sugar beets developed by the U. S. Department of Agriculture, 
is now recognized as a valuable component in the parentage of 
commercial hybrid sugar beets. CT9 hybrids are usually higher 
in sugar percentage than one would expect hom analyses of th e 
CT9 inbred beets grown under similar conditions. Hybrids 
with CT9 are sometimes exceptionally high in purity (7, 8). 
Chemical ana lyses 01' roots of six different hybrids grow n at 
Twin Falls, Idaho, and at Salt Lake City, Utah , help to expla in 
why CT9 hybrids may be exceptionally high in purity at one 
location but not at another. 

Materials and Methods 

Hybrid combinations were made between two types of male
steriles as female parents and six curly-top resistant inbreds as 
pollinators. One male-sterile, 211 H3, was the cytoplasmic type 
(4), considered the equivalent of commercial variety US 22/ 3, 
and will be designated US 22 MS. The second source of: male
sterility was a Mendelian type (5) designated US 35 aa ) where 
a represents the recessive gene for abortion of pollen. US 22 is 
a yield-type curly-top resistant variety, whereas US 35 is a sugar
type cu rl y-top resistant variety. 

Five of: the six pollinators (CT9, CT7, 289 , 5030 and 5060) 
were self-fertile inbreds. Each line had been selfed two to five 
generations. Line CT9 was from a new source , sometimes in
dicated with th e designation "New CT9," which carr ies a higher 
degree of curly-top resistance than the original. The sixth 
pollinator, SL 50, was a composite population consisting of a 
grou p of curly-top resistant , se I f-Ferti Ie I ines selec ted for high 
sugar percentage. 

The hybrids were grown in fie ld pl ots at: two loca tions, Salt 
Lake C ity, Utah, on Tay lorsvi ll e loam type, hea vy phase (3). 
and Twin Falls, Idaho , on soil type classified as PortneuF silt 

1 Geneticist, Physiolo~ist and A!! l'onomi sls. respecti vel y, Crops Resea rch D ivis ion . AgTi· 
cu ltural Resea rch Service. U. S. Department or Agricu lture. 

!! Numbers in parentheses refer to lit erature cited. 
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Source of 
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Gross Sugar 
Degrees Lbs. 

of 
Freedom 10,000 

Tons 
Beets 

Sugar 
Percent 
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Na, ppm 
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K,ppm 

100 
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5% 
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1% 
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Locations 8568' 1,262.22' 126.04' 147.76' 32,893' 153,200' 2678 5.99 13.74 
..... 
to 
0"> 

B1ucks within locations 
0 

(Error a) ti 195 69.33 1.33 7.09 706 3,899 325 

Females 8 0.00 1.66 0.65 1,298' J63 120 5.99 13.74 

Females X localions 28 4.05 0.70 1.28 396 41 5.99 13.74 

Error b 6 56 24.09 0.86 3.09 84 504 243 

Pollinators 5 109' 76.47' 3.72' 3.12 631 3,0192 2272 2.37 3.34 

Pollinators >< locCi tions :; 28 9.80 0.44 4A5' 160 ' 434 15 2.37 3.34 

Pollinators X females 5 24 3.96 0.21 0.81 30 440 33 2.37 3.34 

Pollinators X females 
>( lucation s :; 13 7.99 0.22 2.21 17 107 32 2.37 3.34 

Error c GO 15 5.46 0.27 1.03 49 284 28 

Total 95 

Significant at 5% point 

Significant at 1% point 
<D "" 
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these two mean squares inc! ude for the consplclloUS 
pollinator >< i()calioll interactiol1s. The pollinator X locaLion 
interactiolls ,\"(:'I"e sig;n iflcant jor both puri1y alld :'\ a coni niL 

lUI locatiolls, lemales and pollinal()n. ;1)(' showll 
III Tabk;!, Averages luI' pollillators al each locatioll arc shown 
III Table:1. :\11 hybrids took up !lIore ;'\a al SaIl l.ake C! than 
a! Twill Falls, Idaho, bu! the (;T~J 

of the other hybrids. 
K hut the iUleranion tor 

iras !lOt significant'. rile 51, 
the CT9 hybrids. rlw C f7 ,,·ith their Iml 
:\a and K but dilfer
erll. In line with 

lillators 
iOIl of the 1

est purity, RS.!) at this dm's not represent a 
sta tistiea IIy sign i ficant with the other 
hybrids. Comparing the two I ypes or fcmall' pan'lIlagc (I ahle 
2) ooe observes that the of tile ivc hyhrid~ were 
exactly the same. but higher sligar <Inri lower :\a \lTn' uhs<>necl 
[row the l'S 35 (1(1 hybrids. 

Tablt., 2.-.\n:IHg-c '\ it:1d~ and Anal)'s('~ ot H)urids ,\ummarilt'd for Pollinators, 
"(,Inall' Par(·tHS~ and Lo(atiofl!'lo. 

AnT Yield 
Am.itw Be('ts l){'l 

Pan:ntag(' and Gross ~ugal Ton:. Sugal Purit) I\"a K 1\ 100 Fe", 
Location Pounds Ht:'l'ts Pen-tHt Pt'f(C'IH ppm 1>1>111 ppm of Ro\\ 

Fel'nale parrot", ('oluhiu('d, HIC<tIH. 01 Hi p]Ob 
'Pollinator 

CT9 112 ;';~4:) 

26.-; ~:\4il 1100 ~FJCT7 
~IOO 


:'O(iO ~!,9In 


3030 
:1:\", ~j:\H 


289 D,O~R 
 :\10 21~m <lO 
:102 

I.O~ 70 Hi!! 
SL 50 

f'Ullale parent 
CS 2:! Wi 
LS :t'", fft! 

l!U~H 

I'; :i!O 
3illH 
~)917 HI 

Lo('ation 
J'\\in bll', Idaho 

Salt Lak" Lull 
11 

"HIt :H)": 

Gt'uot ypt.:s. (ol1lhilH:ti 1 means nl 4R piots 
al ('adt l(K<tcion 

]"ni H~U~ j(,2 20:):) 
] :1, ~)7 S7 ,:~ :<j~ ::!i(H} 

1:1:,:1 U3 
90 
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Y t() be associared 1\ i til 
was !lot true ill the test 

with Dl pu 
Itighcr ill purity Ihall allY 01 the otlier hybrids wlti (' 

till' ;I\crap,r sugar pet('clltage, l7,1'5:) I\as 10\\'esl or all hylnids. 

Discussion 

The three chemical dc[('rmin;l!iolls, amlllo :'::, :'\a, and 1<, 
rcprescnt SOlllC 01 the cOlllpollellls of soluble 
lloll-sugar cUllstituCllls ill sugal Ivere the in
\Tst because of their ease and 01 detcnninatloll, 
and are alive 01 the maJor with 

processor is obliged to deal. ') lC amino :'\ 
IlICaSlllTllICIl! s considered an index !o the total quantit) 01 
ohject iOllahle or sulubl "because it has been showll to he 
highly correlated with toLd :'\ and total ~(dllblc'\ 

J salts cOllsritute the otiler major compOllent 01 
Deterlllinat iOlls additional to :'\a and K il'uuld 
hel bllt "a and K at leasl give sOllle index lo the 
quam of inorg-(tlllc salts present. 

I 'Jleler an cnVirOllll1clll such as thal ;11 1\lln Falls, Ida 
where to have been the maJor contrihlltor 10 
II expect varieties I(m in aminO ". I ke tile 
( to he Ifm in total To the 
Ian that similar results were not obtained Salt 
(, 1'9 hy brids req III res cOllsideral iOIl of ot her . ics cOllsist, 

sailS the "a and 
on soil at Sail 

;li in sodium and The amhors assume. 
that whell the salt content 01' tile soil i~ high the CT9 

he expcCled to 11,1\, less <lchalltage in pl.llity. II all 

he devcloped that would produce hyhrids 10" ill 
roul sodium and pota;,siIlIlL similar to CT7 I and als() 
low ill alllino :'\ like tlte crq thell varieties might 
have tilt' ;I(hanlage of h leI' at both locations, Promising 
stud of s11ch a hybrid progress. 

Summarv 

Twche h oblaincd lIw ll~C of SIX linatols ill 
(olllbinatioll willi Iwo I oi llIale sterility, I\('ll' L',TOWll ill 

i(;tled plots at t'l() LiollS: I \\'in Falls, Idaho, ano Sal 
I,ake (:it , t 'taiL Root yields were r('('orded and root ;lI1aly;.('s 
were made for sligar, pH ri N, K, a nc1 :l1n illO ". The most 

IHtivc IITll' ()hlaineu with rill' inhred eTC) as 111c 
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Table 3.-Means b y Locations and Pollinators, and Differences Between Loca tions. 

Twin Salt Lake Twin Sa lt Lake 
Pollina- Falls, City, Differ- Pollina- Falls, City, Differ· 
tor Idaho Utah ence tor Idaho U tah ence 

Percent purity Amino N , ppm 

C 19 91.2 87.5 3.7 CT 9 3800 2750 1050 
CI7 89.3 87.5 J.8 CT7 4800 3400 1400 
,,060 89.3 88.3 LO 5060 41 50 3250 900 
5030 89. 3 86.9 2.4 5030 4350 3300 1050 
28U 89.9 87.2 2.7 289 48'\0 '1800 IOSO 
SL 50 90.0 86.5 3. !; SL 50 4050 3250 8UO 
LSD 5% 1.16 NS LSD 5 ~~ 629 877 

Na , ppm K, ppm 

eT9 225 660 435 CT9 2 110 2980 870 
el7 130 400 270 CT7 1940 2755 8 15 
5060 160 510 350 5060 2200 2875 675 
50~0 J55 515 360 5030 2095 2825 730 
~89 130 490 360 289 1820 2560 740 
SL 50 170 6 15 445 SL 50 2035 2990 955 
LSD 5% 50 134 LSD 5% 185 289 

Percen t sugar T ons pe r a cre 

CI9 17.85 15.05 2.80 CT 9 35.0 29.2 5.9 
CJ7 J8.25 16.30 1.95 CT7 :12.0 25 .6 6.4 
SOtiii IS.35 16.45 1.90 5060 3L8 24.9 6.9 
,,0:10 18.10 15.65 2.45 .0030 32. 0 22.8 9.2 
289 18.95 16.65 2.30 289 28.4 22.4 6.0 
S1. 50 18.05 15.70 2.35 SL 50 33 .4 24.2 9.2 
LSD !) (>~ 0.32 LOI LSD 5('1';

I V 2.24 4.20 

poll ina tor. A significant interaction between location and pol
linators for percent purity was observed . The CT9 hybrids were 
the highest in purity at Twin Fall s, Idaho, but the same hybrids 
were not th e high est in purity at Salt Lake City. A tentative 
explanation for this interaction between location and pollinators 
for percent purity is advanced : Apparently th e CT9 hybrids, 
which were compara tive ly low in amino N but comparatively 
high in N a and K, are more sensi ti ve to soil salinity than to 
high nitrogen fertilization. 
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