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ABSTBACT

In spite of the expansion of population as well as

the improvement of living standard,the sugar consu-

mption in Korea depends totally upon the imported
sugar with no domestic production.

In order to solve this current problem,the auther
carried out series of experiments and investigations
in Daegwanryeong area best suitable for sugar beet
cultivation to determine the good varieties, cultivation
method, distribution of cultivation area.

‘Thus, it is expected that the resultof investigation
make a small contribution to the enterprise or prod-
uction.
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Table 1, Tested Varieties
Varieties Origin
GW - 359 America
GW — 443 "
GW — 476 ”
Uus - 2274 7
4598 (4X) »
Hanyuku 399 Japan
Honyuku 398 "
Honyuku 192 p
Honyuku 162 ”
Doneu 57 "
H — 431 Netherland
Polyrave —E ”
H - 519 ”
Trirave "
H — 674 r
H - 932 "
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Tabk.2 Plant height

(em)

Varieties June 25 July 25 August 30 September 3¢ October 30
GW  ~ 359 3L5 286 24.2 25.0 19.8
GW  —~ 443 331 3L0 288 23.8 20.8
GW —~ 476 34.2 32.7 28.4 24.2 20.3
us - 224 315 30.0 27.4 23.2 19.6
4398 (4X) 344 32.4 27.8 25.3 18.1
Average 32.9 30.9 27.3 24.4 19.7
Honyuku 399 34.0 34.0 28. 4 26.0 211
Honyuku 398 33.7 32.0 27.2 22.8 16.0
Honyuku 192 309 39.0 26.0 239 17.6
Honyuku 162 32.3 35.0 26.0 235 18.9
Doneu 57 342 39.4 33.0 229 25.0
Average 33.0 33.9 281 25.8 19.7
H — 43 32.6 41.6 325 303 19.6
Polyrave — E 34.6 42.9 33.4 27.4 24.7
H — 519 30.8 40.8 320 29.8 21.1
Trirave 345 433 29.1 29.1 24.5
H - 674 37.5 47.2 36.1 355 32.0
H - 932 30.5 40.2 35.6 316 230
Average 33.4 427 33.1 30.6 24.2

Table. 3 Number of fresh leaves

Varieties June 25 July 25 August 30 September 30 October 30
GW - 359 14 17 9 13 10
GW - 443 18 21 9 14 12
GW — 476 18 17 11 13 12
us - 224 17 18 12 14 11
4398 (4 X) 16 16 10 12 10
Average 15 18 10 13 1
Honyuku 399 18 22 13 15 11
Honyuku 398 16 18 10 14 8
Honyuku 192 17 22 12 15 11
Honyuku 162 16 23 12 13 10
Doneu 57 156 20 18 15 11

Average 16 21 13 14 10
H - 431 13 14 9 12 10
Polyrave — F 14 15 9 10 12
H -~ 519 14 14 9 9 10
Trirave 14 12 8 10 11
H -~ 674 15 15 10 11 13
H - 932 13 12 11 9 12

Average 14 14 9 10 11
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US—22/4 %2 thfEfol v RS ¥tk Table 5 Index of Cercopora spot damage
6) Brix, goviinr, sy
Brixe} jReg e Table 6ol 4 3 t-upel zch

Varieties Jure 25 July 25 August 30

: GW — 359 31 7.0 6.5
Brixe HARYZ 25 RESE (B RLE Rl GW — 443 3.3 6.3 6.0
& JRe 2 $om Brixst £ S8 H-— 030, GW — 476 3.8 7.3 6.8
H~— 431, Trirave, Polyrave — E, H—519, #©A US — 224 3.3 7.3 6.8
57, Honyuku  192¢] 2 chiZfrel RS GW —43, 4398 ( 4 X) 3.3 7.3 6.8
is~22/4, H—674 Foln Hith BESL vy Average 3.4 7.0 6.6

ROBEEES GAMYZ 2o £EEE( BALE Honyuku 399 2.0 5.7 5.3
(MG o2 3ot REIe 2 @R} Honyuku 398 3.4 7.0 6.5
9.51~1464 el H— 431, Doneu 57, H~ 932 Honyuku 192 2.0 7.0 6.5
7} 7P.7°¥ *% ok Honyuku 162 2.1 6.3 6.0

Triraw, Polyrave —E, H—519 % diffo] b Doneu 57 0.2 2.6 3.5
HifSEEe ¢ @ol g Average 1.9 5.7 5.6

MRS vy XEAE(NNRE(AALE IE H - 431 1.0 5.3 5.5
22 %37 A= 2 Honyuku 162, Doneus Polyrave — E 1.0 5.7 6.3
7, H— 6747} 7} £ o US — 2274, 4398( 4 H — 519 1.0 6.3 7.0
X) H-431, Trirawe %o digfoln Mk 2s  Trirave 1.0 5.0 5.6
el H - 674 0 4.2 43

7) R = H - 932 0 4.7 6.7

10a% #EL Table 6ol 4 wiulsl o] A Average 0.7 5.2 5.9

Table 4 Number of dead leaves
Varieties June 25 July 25 August 30 September 30 October 30

GW-359 4 21 40 44 55
GW-443 3 20 46 44 53
GW-—476 3 17 40 42 50
US—224 3 16 45 44 57
4398(4X) 3 16 40 41 52
Average 3 18 40 43 53
Honyuku 399 3 4 42 44 53
Honyuku 398 3 16 39 42 43
Honyuku 192 3 18 44 43 55
Honyuku 162 3 12 45 43 58
Doneu 57 2 8 34 44 44
Average 3 14 41 43 51
H — 431 0.2 5 19 25 31
Polyrave —E 0.2 4 21 24 34
H — 519 0.2 6 23 31 40
Trirave 0.3 5 21 . 28 36
H - 674 0.2 5 21 22 36
H - 932 0.2 4 20 20 35

Average 0.2 5 21 25 35




Table 6, T/R ratio, sugar content of root and yield of sugar beet varieties

Items Plot yield (kg) . per 10a
Top Root  Weight T/R - Brix ContentSugar Roots Available JIndex
weight weight of roots ratio of root content weight menufact-
and top uring
Variety , (%) (%) (%) (kg) sugar(kg) (%)
GW 359 511 17.36 2245 0294 1298 10.32 79.81 1.736 143 100
GW 443 6.41 24.14 30.59  0.228 1493 1105 7401 2.417 198 138
GW 476 7.44 21.80 35.04 0.269 1293 9.51 17355 2.760 193 135
us 224 7.09 2291 30.01 0.309 1493 1213 8112 2291 225 157
4398 (4X) 624 1921 2549 0.324 1393 11.37 8lL16 1.921 177 124
Average 6.46 22.24 28.72 0.285 1414 10.88 77.93 2225 187
Honyuku 399 859 28.55 37.16 0.300 1393 10.80 77.53 2.856 239 167
” 398 6.71 21.28 27.62 0.314 1293 978 17564 2128 157 110
4 192 6.28 20.73 2701 0.304 1593 1235 77.53 2.073 198 138
” 162 531 1861 23.92 0275 1393 1218 87.43 1.861 198 138
Doneu 57 6.48 21.03 27.51 0.308 1693 1444 8529 2103 259 181
Average 6.67 22.04 28.64 0.30 1473 1191 80.68 2204 210
H 431 38 10.79 14.64  0.36 17.93 14.64 81.65 1619 193 135
Polyrave. E 531 1424 19.81 0.37 1693 1310 77.38 2.136 217 152
H 519 3.75 11.49 15.24 0.33 1593 1259 79.42 1724 172 120
Trirave. E 282 11.44 1426 0.25 16.93 13.63 80.51 1.716 189 132
H 674 7.73 15.58 23.31 0.50 1493 12.67 84.86 2338 251 176
H 932 419 10.42 12.62  0.40 18.93  14.32 7565 1.564 169 118
Average 416 12.33 16.656  0.37 16.93 13.49 79.91 1.850 199
LSD 005 3143
LSD 0.01 725.9
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Table 7. Correltion Coefficients bet ween major characteristics.

Characteristics ) @

) D ® ® @ ® ® ©

@ Plant height ( Oct. 30 ) -
@ No. of fresh leaves(Qct. 30)
@ No. of dead leaves (Oct. 30)
@ No. of dead leaves (Oct. 30)

® T/R ratio

® Brix (%)

@ Swugar content o root(%)
® Pure sugar content

© Root

weight per 10a

19 Available manufacturing
sugar per 10a

* Kok x5k *k sk *k *i *% *%
0.7005 -0.4996-0.4246 0.6180 0.3686 0.4497 0.3189 0.8190 0.5901

Eodd kK ot d K Kk %k
-0.1760-0.61380.3607 0.3447 0.2310 0.1947 0.3848 0.5335

ok Ak * ok ¥k ok *k
~0.99330.5517-0.6778-0.6264-0.3381 0.4880-0.3770
*k sk *k ok *k
-0.5172-0.6470-0.6081 -0.5706 0.5398 0.1004
sk *k * *
0.3381 0.3990 0.2759-0.1399 0.2830
s’k sk sk
0.9274 0.8523-0.5184 0.1763
*k *k *ok
0.4492-0.5675 0.3223
Ak 3k
-0.3138 0.3987

ok
0.5305
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Table 8§ Variation root weight per plant in relations to date of cutting leaves ( ¢)

Root weight

Root weijght per plant

per 10q index Treat ment with investgate dates tes
July 25 Aug. 25 Sep.25 Oct. 25
kg %
4,060 100 Control 288 478 702 812
4,225 104 Cutting out the leaves July 25 288 450 719 845
Sprouting after

4,200 103 77 Aug. 25 288 478 702 840
4,190 103 ” Sep.. 25 288 478 702 838
4,160 102  Cutting out the old 288 472 706 832

July 25 leares after

04—
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weight in relationto the date of cutt

ing leaves
Velocity (g /day )
Treat ment July 25 Aug. 25 Sep. 25
, ~Aug. 25 ~Sep. 25 ~Oct. 25
Gontrol 6.3 7.5 3.7
Cutting out the newleaves 5.4 9.0 4.2
sprouting after July 25
Cutting out the newleaves 6.3 7.5 4.6
sprouting after Aug. 25
Cutting out the newleaves 6.3 7.5 4.5
sprouting after Sep. 25
Cutting out the old 6.1 7.8 4.2

sprouting after July 25

Table 10. Increasing velocity of brix in relation to the date o cutting leaves

Treatment

Brix with investigated date (% )

July 25 Aug. 25 Sep. 25 Oct. 25
Control 11.75 12.78 13.25 15.05
Cutting out new Leaves 11.75 12.80 14.31 14.92
sprouting after July 25
Cutting out the new leaves 11.75 12.78 14.21 15.20
sprouting after Aug. 25
Cutting out the new leaves 11.75 1278 13.25 15.13
sprouting after Sep. 25
Cutting out the old leave 11.75 13.00 14.50 15.89

sprouting after July 25

Table 11. Increasing ye_locity of Brix in relation to the date of cutting leaves

Velocity (9%./day )

July 25

Control

Cutting out the newleaves
sprouting after July 25
Cutting out the newleaves
sprouting after Aug. 25
Cutting out the newleaves
sprouting after Sep. 25
Cutting out the old leaves
leaves after July 25

0.034

0.035

0.034

0.034

Aug. 25 Sep. 25

~Aug. 24 ~Sep. 24 ~Oct. 25
0016 0.060

0.050 0.020

0016 0.033

0.016 0.063

0.050 0.046

0.042




Table 12. Variation of major characteristics relation to chemical treatments

Cupper Triphetin
Characteristics Control  (Water (Water

dispersi ble) dispersible )

Plant height (cm ) 40 33 41
No. of leaves per plant 63 69 67
No.of fresh leaves per plant 23 21 23
No. of old leaves per plant 45 43 44
Leaves weight (kg) 25.54 19.65 23.65
Length of root circle (cm ) 30 30 30
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Summary

The sugar consumption in Korea is ever pressingly
increasing in accordance with the expansion of popu-
lation and the improvement of living standard. With
no home production, this ever increasing demand
has had to be met wholly with the imported sugar.
To solve this problem,the writer' conducted series
of survey and experiment in the Daegwanryeong
area admittedly best suited for sugar beet cultivation
from 1963 through 1976 to determine the excellent
varieties, cultivation method, distribution of available
cultivation area environment at the optimum area

The detailed results are as follows.

1) The plant height of the varieties introduced
from America and Japan was short and the number
of young and dead leaves was large, whereas that of
the varieties from the Netherlands was long and the
number of young and dead leaves was small.

2) The index of the beet leaf spot ( Cercospora
beticola Sacc.) of the varieties from the Netherlands
was small during the early stage, while that of the
varieties from America and Jepan was large. Specified
by variety, Doneu 57 and H- 674 were more resis-
tant against the beet spot than any other varieties.

3) As for the tranmission ratio (T/R ratio) Brix,
and the degree of sugar content of root, and when
specified by the countries from which the varieties
were introduced, the Netherlands, Japan, and America
came in order. But as for the pure sugar rate, Japan,
the Netherlands, and America came in order.

4 ) As for the root weight,specified by the coun-
tries from which the varieties were introduced, Am-
erica, Japan and the Netherlands came in order. But
specified by the varieties, H-674, GW—443, GW —
476 and Honyuku 399 came in order. As for the
contents of the available sugar, the order of country
showed Japan, the Netherlands, and America. But
the order of varieties showed Polyrave-E, U.S.- 22
/4, Honyuku 399, H- 674 and Donew 57.

5) The root weight and major characters had
significant positive correlation (= 0.3848~0.819),
when the number of leaves per plant,young and

dead leaves per plant were in large amount. How-
ever, they had a negative correlation (r= 0.3138 ~
0.5675) when the transmission ratio, sugar contents
of root, and Brix were in high degree.

6 ) The available sugar contents and major chara-
cters had significant positive correlation (r =0.5335
~ 0.5901, —0.375) , when then the plant hight was
high, the number of fresh leaves per plant was in
large quantity, and the number of dead leaves per
plant was in small quantity. And the available sugar
contents had a positive porrelation T=0.3223~-0.5
305 ) with them too when the transmission ratio,
pure sugar rate, sugar contents of root in high degree
and the root weight was large.

7 ) The sugar contents of root had a positive cor-
relation (r = 0.2310 ~ 0.4497 ) with the major char-
acters when the plant height was long and young
leaves per plant were in large number. Hovever,it
had a negative correlation (r= —0.6264) when the
And
again it had a positive correlation (r = 0,3990, 0.9
274, 0.4492) when related to the transmission ratio,
Brix, and pure sugar rate.

dead leaves per plant were in large number.

8 ) The higher the elevation was.the longer the
plant height became, the more the dead leaves per
plant and the higher the transmission rate were res-
pectively and the less the total and young leaves
were. However, there was no considerable difference
above the elevattion 400m.

9 ) There was no damage of the beet leaf spot
(Cercospora beticola Sacc.) at 400 to 700 m above
sea-level . However, the damage of the beet leaf spot
increased drastically below the elevation 200 m.

10 ) The higher the elevation was, the more the
Brix, sugar contents of root, and pure sugar rate
increased respectively, However, the lower the eleva-
tion was, the less they became, and they decreased
considerably below the elevation 200 m.

11 ) The higher the elevation was, the more the
root weight and the available sugar contents increased.
And the lower the elevation, The further they decre-
ased. The elevations above 400 m had a little effect
on them, but those below 200 m had virtually little
effect.

12) The plant height and the number of total
leaves per plant showed no increase compared with
those in the control plot regardless of the amounts
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of nitrogen applied and the frequency of the supple-
mentary fertilizing. The root cycle and top weight
per plant in the plot treated with 50% nitrogen as
supplementary fertilizing increased more than any
other plots.

13) The root weight in the plot treated with 50
% nitrogen as supplementary manuaring had virtu-
ally no statistical significance even if a slight incr-
ease was seen compared with the control plot. The
degree of Brix did not increase either regardless of
the amount of nitrogen and the frequency of supple-
mentary manuaring.

14 ) The number of young leaves per plant decr-
ased in the plots of leaf cutting treated during early
stages. However, it increased in the plots of late leaf
cutting. The number of young leaves in the ireatment
plot was less than that of the control plot, and the:
plot of old leaf cutting treated after 25th of July
showed less yield than the control plot.

15) The top weight was lighter in the plots treated
with the young or old leaf cutting in various stages
than that of the non-treatment plot. On the other
hands, the top weights of the plots of young leaf
cutting treated after 25th of July and 25th of Aug-

ust were the heaviest among all the treated plots.

16 ) The root weight was heavier in the plots
treated with the young or old leaf cutting than in
the plot of non-treatment. No significant effect was
detected as the cutting periods and the kinds of leaf
cutting -i.e, young vs old-differ. However, the incr-
easing speed of root weight in the plots received
the leaf cutting treatment at late stage was higher
and faster than that of control plot.

17 ) The degree of Brix showed no difference,
between the stages of leaf cutting or between the
plots of treatment or non-treatment. And the plot
of old leaf cutting treated after 25th of July showed
higher degree of Brix than any other plots did. And
speed of Brix increase was faster in the plots of yo-
ung and old leaf cutting treated after 25th of July
during the period of 25th of August— 24th of Se-
ptember than in the plot of non-treatment.

18 ) The treatment of chemicals such as Triphetin
hydrator, Wettable copper furigicid to lessen the dam-
age of beet leaf spot showed that the Triphetin hy-
drator plot was more effective than that of Wettable
copper furigicid.
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