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The inbred CT9 (6)% a curly-top resistant sell-fertile line of
sugar beets developed by the U. S. Department of Agriculture,
is now recognized as a valuable component in the parentage of
commercial hybrl(l sugar beets. CT9 hybrids are usually higher
in sugar percentage than one would expect from dnalyses of the
CT9 inbred beets grown under similar conditions. Hybrids
with CT9 are sometimes exceptionally high in purity (7, 8).
Chemical analyses of roots of six different hybrids grown at
Twin Falls, Idaho, and at Salt Lake City, Utah, help to explain
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, 211H3, 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 curly-top resistant variety.

Five of the six pollinators (CT9, C'T7, 289, 5030 and 5060)
were self-fertile inbreds. Each line had been selfed two to five
generations. Line CT9 was [rom a new source, sometimes in-
dicated with the designation “New CT9,” which carries a higher
degree of cm‘ly[up resistance than the original. The sixth
pollinator, SI. 50, was a composite population consisting of a
group of (.url} top resistant, sell-fertile lines selected for high
sugar percentage.

The hybrids were grown in field plots at two locations, Salt
[ake City, Utah, on q I'aylorsville loam type, heavy phase (3),
and Twin Falls, Idaho, on soil type classified as Portneuf silt
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Table l.—Variance Analyses.

Mean Squares [or:
o — — Significant
Acre Yield Chemical Analyses F Values
Gross Sugar- - Amino N,
Degrees  Lbs. ) Na, ppm K, ppm ppm 59, 19,

Source of of Tons Sugar Purity Point Point
Variation Freedom 10,000 Beets Percent Percent 100 100 10,000
Locations i 8568* 1,262.222 126.042 147.762 32,893 153.2007 2678 5.99 13.74
Blocks within locations

(Error a) 6 195 69.53 1.53 7.09 706 3,899 325
Females 1 8 0.00 1.66 0.65 1,2982 163 120 5.99 13.74
Females 3 locations 1 28 4.05 0.70 1.28 396 41 1 5.99 18.74
Error b 6 56 24.09 0.86 3.09 84 504 243
Pollinators 5 1092 76.47% 3.722 312 631 3,0492 2272 237 5.34
Pollinators 3¢ locations 3 28 9.80 0.44 4.452 160: 434 15 2.87 3.54
Pollinators % females 5 24 3.96 0.21 0.81 30 440 33 2.87 3.54
Pollinators ¢ females 4

»¢ lucations 3 13 7.99 o.22 . 2.21 17 107 52 2.57 3.34
Error ¢ G0 15 5.46 0.27 1.03 49 284 28
Total a5

1 = Significant at 59 point
= Significant at 19}, point
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these two mean squares include variability for the conspicuous
pollinator < Jocation interactions. 'The pollinator X location
mteractions were significant for both purity and Na content.

Averages lor l(}(‘;ui()m fernales and pu linators, are shown
in Table 2. Averages for pollinators at cach location are shown
in Table 3. Al |l\/bll( s ook up more Na at Salt Lake City than

t Twin Falls, Idaho, but the ¢"T'9 hybrids took up more than
‘m) ol the other hybrids. There was a tendency [or the same
with K but the mteraction for pmHixmmrs X locations {Fable 1)
was not signihcant. The SL50 | hybrids behaved somewhar like
the (19 h}bmds The CT7 and 289 hybrids with their low
Na and K but very high amino N content were decidedly differ-
ent. The chemical All(il}f‘b(i for all hybrids are in line with
analyses of the 1"cspe<:tive inbreds which were used as pollinators
in pmdurtion of the hybrids (8). Hybrids of 3060 showed the high-
est purity, 88.8 at Salt Lake City, but this does not represent a
statistically  significant superiority  compared  with the other
hrybrids. (mnpaunrr the two types of female parentage (Table
2) une observes rthat the tonnages of the respective hybrids were
exactly the same. but higher sugar and lower Na were observed
from the U°§ 35 aa hybrids.

Table 2—Average Yields and Analyses of Hybrids Summarized for Pollinators,
Female Parents, and Locations.

Acre Yield

S — Amino Bects pey
Parentage and  Gross Sugar Tons Sugar Purity Na K W 100 Feet

Location Pounds Beets Percent Percent ppm ppm ppm  of Row

Female parcuis combined, means of 16 plots

Pollinator

cre 10,586 a2 1,45 BG4 {12 2345 3295 HE]
cr? 9976 28,8 17.27 B8 265 2848 1100 495
3080 9366 27.4 1687 Hu.1 335 2464 3825 0 W
3060 G416 EE R 1740 HB.R 435 2538 3700 U4
289 9,088 254 1788 8R.5 310 219 4325 90
SL 50 9.822 285 188 a2 162 2512 3654 #4
LSTy 54, 487 2.0 163 102 70 169 352

Pollinators combined, means of 48 plots

Femuale parent
Us 22 MS 4§75 2845 1598
[ 951 4,850 285 17.2%

REX 2446 3708 3
310 2413 5417 41

Genotvpes combined, means of 48 plois
al each location
Location

Twin Falls, Idalio 11.682 321 18,206 8O D4 2053 1333 43
Saly Luke City, Ltah 70904 248 15497 37.3 e 2850 3292 90
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Normally one expects the highest purity 1o be associared with
the highest sugar percentage but this was not true in the test
¢ Twin Falls, Idaho. The CTY hybrids with 91.29 purity were
significantly higher in purity than any of the other hy}m(ls while
the average sugar percentage, 17.859. was lowest ol all hybrids.

Discussion

The three chemical determinations, amino N, Nug, and K,
representing some ol the components ol impurity or soluble
non-sugar constituents in sugay beets, were chosen for the in-
vestigations because of their ease and accuracy of determipation,
and because they are yepresentative ol the major impurities with
which the sugar processor is obliged 1o deall The amino N
measurement s considered an index 1o the toral quantity o
objectionable or soluble N hecause it has been shown 1o be
highly correlated with total N and rotal soluble N (2, 7, 9y
Inorganic salts consriture the othey major component of bupurity,
Deterininations addigonal to Na und K would probably be
helpbul, bur Na and K at Jeast give some index o the total
quantity of inorgamic salts present,

Under an environment such as that at win Falls, Idaho,
where amino N appears to have been the major contributor o
unpurity, one would expect varietics low in amino N, like the
CT9 hybrids, to be Tow in total impurities. To explain the
fact that stmilar results were not obtained at Salt Lake Chry with
CT6 hybrids requires consideration of other nnpurtties consist-
ing ol inorgante salts yepresented by the Na and K measurements.
The C719 hybrids on the more saline soil at Sale Lake City were
high (Table 37 1 sodium and pomssium The authors assume,
therefore, thar when the sale content of the sotl s high the €019
hybrids may be expected 1o have less advantage in purity. Il an
inbred could be developed that would produce hybrids low in
root sodium and potassitun, similar to (717 hybrids, and also
low in amino N like the CT9 hybrids, then such vavieties might
have the advantage of higher purity at both locations. Promising
studios of such a hybrid are now in progress,

Summary

Twelve hybrids, obtained by the use of six pollinators in
combination with two types ol wmale stevidity, were grown in
replicated plots at two lacations: Twin Falls, Tdaho, and Salt
Lake City, Utah. Root vields were recorded and root analyses
were made for sugar, puarity, Na. K, and amino N The n‘mt
productive hybrids were obhtained with the inbred CTO as rhe
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Table 3.—Means by Locations and Pollinators, and Differences Between Locations.

Pollina-
Lor

(ST
7
50600
5030
28y

SL 50
1LSD 59

CTe
Cl7
5060
5050
Fhit]
SL 50

LSD 59

Cl19
C17
5060)
5030
289

S1. 50
18D 57

Twin Salt Lake

Falls, City,

Idaho Utah

Percent purity

91.2 87.5
89.3 B7.5
89.3 88.3
80.3 86.9
89.9 87.2
90.0 86.5
1.16 NS
Na, ppm
225 660
130 400
160 510
155 515
130 490
170 615
50 134

Percent sugar

17.85 15.05
18.25 16.30
18.35 16.45
18.10 15.65
18.95 16.65
18.05 15.70
0.352 1.01

Differ-
ence

L0180 RO = 4 8
w0~

435
270
350
360
360
445

2.80
1.95
1.90
2.45
2.30
2.35

Pollina-
Lor

cre
cT7
060
5030
289
SL 50

LSD 5%,

cTY
c17
5060
5030
289

SL 50
LSD 59,

cT9
CT7
5060
5030

280

SL 50
LSD 57

Twin Salt Lake
Falls, City,
Idaho Utah

Amino N, ppm

3800 2750
4800 3400
4130 3250
4350 3300
4850 4800
4050 3250
629 877
K, ppm

2110 2080
1940 2755
2200 2875
2095 2825
1820 2560
2035 2990
185 289

Tons per acre

35.0 29.2
32,0 25.6
318 24.9
32.0 28
284 22.4
33.4 24.2
2.24 4.20

Differ-
ence

1050
1400
900
1050
1050
800

5.9
6.4
6.9
9.2
6.0
9.2

pollinator. A significant interaction between location and pol-
linators for percent purity was observed. The CT9 hybrids were
the highest in purity at Twin Falls, Idaho, but the same hybrids
were not the highest in purity at Salt Lake City. A tentative
explanation for this interaction between location and pollinators
for percent purity is advanced. Apparently the CT9 hybrids,
which were comparatively low in amino N but comparatively
high in Na and K, are more sensitive to soil salinity than to
high nitrogen fertilization.
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