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Higk (Sachs-Le Docte #2) & X » 72,
§i%iigfﬂbi”%)ﬂfﬁ']fﬁéﬁ@ﬁiﬁ[”ﬁ?@ﬁﬂi L,

Table 1.

Average of four characters®
during nine years

HEELUBE

TR X 5 ik B 50 B 19754 & b 1984 4558 10 42
Ml 37 o CHME U 7chd, 1983 4R34 B ka7
OB S L UET Likciedicgst Lico ¢, #Et
RN AT D L 9D 7~ 2 Th B,

Root weight (g/plant)
Sugar content (%)
Sugar weight (g/plant)
Top weight (g/plant)

Kaweme-
gamono Monohope Zumo
672 693 690
17.06 17.33 17.91
115 120 124
592 756 499

*

Table 1 it 10 A 20 HOMEH BT 2 F e BEL
YLEMDEHE X viR Ui, MO E, RET

Survey on October 20th in each year.

R A EEZL AR DRI o 1o, Rhisy, e Table 2. Coefficients of variation on four

BLOEEE LTS 1% KT EE NN D b characters during nine years

iz, g;gg:;e' Monochope Zumo

Figs. 1~4 & iRTE - MrbBls) - B - ZHEF e o

TR 3 D 9 4R BN B 1 B AR L, 4RI Root weight 10.2 89 1.7

(Fig. 1) &5 X OB fE (Fig. 3) 4R kR ChyEOIRGA Sugar content 25 5 3.6

—ETR I o ent, PR (Fig. 2) 35 X ORI Sugar welght 120 105 13
Top weight 20.8 14.3 26.2

(Fig. 4) T 9 FERBLAFONRALIZ—TEC, 20ffER

—>\lonohope

~—» Kawemegamonao

ee cultivars.

—* Kawemegamono

800
> Zumo
£ 700
3 —
z -
b4
= 600
I~
500 T v T T T v T 1
1975 76 77 78 79 80 81 82 84
Year
Fig. 1. Yearly fluctuation of root weight in the thr
19
/A“vann
18-
=~ |
I - —+Monohope
= \ /
g
2177 ~
3
s
=3
@
16+
154 r T T T T N v N 1
1975 76 77 78 79 ‘80 81 ‘82 84
Year

Fig. 2. Yearly fluctuation of sugar content in the th

ree cultivars.



BR-EHRART: v A RBMEOEKRES 365

160 ~
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Year

Fig. 3. Yearly fluctuation of sugar weight in the three cultirars.
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Fig. 4. Yearly fluctuation of top weight in the three cultivars.
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R ABERNEEL T, FTibb, Wi sz
Tve|>le/ k-7 I1>[h—xxHFx/ ]| ODIETHD,
BERL (2 R—T > —_2xHE/|>[VE] D
HCH -,

RIS A R L L TR RO EERE oW T
OLEHER L Table 2 iR Lc, ErLWLLL )
W, &) BRI EOR TR, 3 SEIE AR DA
FEIBDTPNE ot &b, MOTEI L ~EE
LEBETHD V2 &5, BEREEECE W
hoffEc B COETEES 12RBETH ), RER
A EREL TR, BERIIFGEO X 5 i
P LTRREL T DOFREFIRE ) > 1,

RN S 2B &, WIThOETH [€/
w7 PRLPEL, V2] PRI KREL T, &
I (&) +k—7) o2 GRS TRIELEL
T BERRTREE VL LS, =4 — B I R,
[£/ 4h—7] CEEHICECERCSAS T/ en) |

WIS SRR X 2 RGP o s TR
ELTWwi, chboo b [/ &7 38ESR
HOEBCH LCRRE L BT 2R T & 5 B
b0l X, B

P F A YD TAEBRIC S CAEEDOH, F—f
LH R HIEEGE T TRBRL TV 50T, ZOfEED

—IREREHOFER L LT Table 3 wRL, RPLE

Table 3. Comparison between coefficients
of variation obtained in Obihiro
and Goettingen*

Obihiro

“Kawemegamono”

Goettingen*
“Kawepoly”

Root whight 10.2 8.0
Sugar content 2.5 4.9
Sugar weight 12.0 10.6
Top weight 20.8 26.4

* In Germany. Quoted from Beiss and Winner
(1985).
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FRHC 351 2 BE Con it T — <) ) ¢, 16 4EfD
REEERCh Y, RMTEEARE e - T B 0, 4
HEOEBHHE I AMOBRICGEERES R T2,
Tihibb, RS OLE)RIT 49% ClioME LY
B TP L MEOEEHRB S 8.0 TRIEED 264%
AT/ E D ol, SOOI S RERE K

BRIz - CHHEOEBOBEMSIGEL T b & Lkl
BRIEWFERTH -7,

REAEC R TR L X 3 kR LD Y
4 LT, BER— DK RO T CHM L /R T
BB, Lo T, ZHEMEDERETDIA EIER
&, ThbbREEHFCERTHIL O LB L TX
Vo BEIOBER E L TORR LN L HEREORMELL
T L < KRET 5,

ARNOKEER EREREOME L O 1 KB T
X5 L, RE (Table 4) T vFhoRmEL4REA
FOWTKRREHFESHBEII bR oTe, LL, H
FEFERST O T — =2y €/ ©7 A TIEDHEBEA RS

M, 8% KEETHECH -7, Wk &2 3 W38 A
TR A S, 8 B OLHIMRIEA LT
BB EATRE R, WS (Table 5) Cix 3 il
SR, HIGEED CThie YW T A EBRO S5
B s s o fehd, BRE T Tr—~wEes] &
e,k —7] C8H, [VE] T2 6 AHEME A
DOHBENH b, FHFENOEHDO STz FES DK
ThiebT o ENHENING, BEE (Table 6) oy
T, 3R TS X oIRGB TADOHEBER A B R
Tt 8 A OREARER DUV T RN A DHBIAEED 6
R, T (Table 7) iwoWT % Gl L OV H KRS
TEBEBHD HHHBIT AL Wik o o0, HoKE &z
EBRI SR To s B, 6/, 7TH TRRHE-
HOMBAR AL NI, i [YE] T 5 A OMEBFRK
P2 —0844 Li5<, 6 H,7 A b FhFh —0.684, —0.670
& Ll B R S e, & DI O AR R RAER
ODHEBRETIRDEELLNS,

FHBHORSE L OBFRE I HLIRFEL AB DI

Table 4. Correlation coefficients between root weight and three
weather factors in each month

Root Air temperature Sunshine hours Precipitation”

weight gig:r-nono Monohope Zumo ﬁzg:r-nono Monohope Zumo Eig:;nono Monohope Zumo
May A72 341 241 .553 .265 433 —.283 —.066 —.465
June 118 312 451 224 .295 532 —.482 —.302 —.583
July .067 112 ~.102 .690* 546 490 —.451 —.285 —.553
Aug. .009 .307 .061 —.002 287 277 —.681*  — 779%  — 783*
Sep. —.276 —.079 —.257 —.178 —.136 .064 148 —.078 .023
Oct. —.037 —.180 143 119 —.105 —.185 .085 .240 .305

¥ %% GQignificant at the 5% and 1% levels, respectively. Same in the following tables in this

paper.
Table 5. Correlation coefficients between sugar content and three
weather factors in each month

Sugar Air temperature < " Sunshine hours Precipitation
content Kawe- awe- Kawe-

megamono Monohope Zumo megamono Monohope Zumo megamono Monohope Zumo
May 241 183 .069 142 .030 244 —.379 —.305 —.358
June 425 299 —.037 .395 194 016 —.574 —.413 —.737*
July —.297 —.408 —.302 224 .188 271 —.234 —.100 —.167
Aug. —.097 —.115 —.235 239 .326 125 —.890++  — 780* —.660
Sep. 139 216 .069 —.376 —.505 —.432 —.214 —.137 126
Oct. .146 .266 .233 —.383 —.615 —.429 .306 488 267
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Table 6. Correlation coefficients between sugar weight and three
weather factors in each month
Sugar Air temperature - Sunshine hours Precipitation
weight  Kawe- Kawe- Kawe-
megamono Monohope Zumo Megamono Monohope Zumo Mmegamono Monohope Zumo
May 446 323 .206 .506 237 416 -.318 —.130 —.469
June 174 321 .350 258 .281 426 —.525 —.3562 —.655
July —.003 —.003 —.161 .638 .509 A70 —.434 —.269 —.496
Aug. —.015 227 —.010 046 .320 .263 —.748* —.828** . 793%
Sep. —.216 —.028 —.201 —.225 —.229 —.051 0.97 —.080 .064
Oct. .002 —.082 182 —.181 —.239 —.266 136 .321 323
Table 7. Correlation coefficients between top weight and three
weather factors in each month
Top Air temperature Sunshine hours Precipitation
weight  Kawe- Kawe- Kawe-
magamono Monochope Zumo megamono Monohope Zumo megamono Monohope Zumo
May 0.30 —.045 122 422 .502 574 —.659 —.593 — .844%*
June .363 176 222 578 596 419 —.710* —.631 —.684*
July —.086 —.068 —.325 105 145 .093 —.563 —.515 —.670*
Aug. —.390 —.142 —.645 —.181 —.109 —.311 —.320 —.113 —.151
Sept. —.332 —.389 —.456 264 .587 182 .067 172 199
Oct. 255 .338 443 111 .235 —.024 —.171 --.051 —.184
Table 8. Correlation coefficients between root weight and three weather
factors in the definite ten days of each month
Kawemegamono Monohope Zumo
Air temperature
The first third of Oct. —0.595 —0.717% —0.630
Sunshine
The first third of July 0.845%* 0.889** 0.744*
Precipitation
The middle third of June —0.863** —0.817** —0.776*
The last third of July —0.595 —0.352 —0.702%
The middle third of Aug. —0536 -0.578 —0.807**

HRPDOKGE&MN & FEREM THEE D XS h A AHE
¥ % Table 8~11 iR L1z, I (Table 8) iwous
Tk, (/85— TX10 A EAacan, HITRHEE
3 ke 7T A LRV IEOFE VBRI AL
Foo BEAKE: & 3 RSk 6 Bl Thod g oI
PEL, b Tve] TRTATH, BIUB8AHFH
TLE -1, MAES (Table 9) T3, RIR &35
7 Ah i AOHBINE <, BREHE s AT

CIEDBN RSN, [v ] TiL5% KEETH Bk
Ho i, MkE L IREOHE LAFBECVWThLAD
HHEEC, 5 A TR T3 Mk, 6 AT [V E]
T, SAEMTIE [H—_AHE/ ] ZRNT, WTh
SHEBAEES AL R, BE (Table 10) T, AM
W & C 3 it 7 A LR TR VIEOMBER A b R

k&3 R 6 ARk, [®/ -7
TREbr8ALAK, TVvE] TR7TATHES8AR
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Table 9. Correlation coeflicients between sugar content and three weather
factors in the definite ten days of each month
Kawemegamono Monochope Zumo

Air temperature:

The middle third of July —0.795%* —0.826% —0.706*
Sunshine :

The last third of May 0.588 0.633 0.684*
Precipitation

The last third of May —0.755% —0.786* —0.789*

The first third of June —0.500 —0.484 —0.747*

The first third of Aug. —0.727* —0.645 —0.392

Table 10. Correlation coefficients between sugar weight and two weather
factors in the definite ten days of each month
Kawemegamono Monohope Zumo

Sunshine .

The first third of July 0.816%* 0.836** 0.687*
Precipitation

The middle third of June —0.830%* —0.740* —0.736*

The last third of July —0.605 —0.369 —0.696%

The first third of Aug. —0.570 —0.678* —0.495

The middle third of Aug. —0.569 —0.799%%

Table 11. Correlation coefficients between top weight and precipitation
in the definite ten days of each month
Kawemegamono Monohope Zumo
Precipitation

The middle third of May —0.694* —0.646 —0.810%*
The last third of June —0.754* —0.571, —0.866%*
The middle third of July —0.678* —0.577 —0.727*
The last third of July —0.829%* —0.762* —0.870%*

A ThENEELHEEYH - 7o, XEH (Table 11)
Tix, BKBEDLAFEEDOHHHEEE G EALR
(=27 E/] BLIO[VE|NTE/,+=-7) T
RTEHVCADHBAYRTZ EAEN 7,

UEofER Ly, BECOWTL, 5ARLU6HD
FWOBZ &, L THE, He7A Lm0 RO
BT L0 3 AT OB E R WM Z w5 = &A%
b &is ol —HEKE, HAEBDH» S hllic
P TOERIRECE T H S 7b T EAWLM LT
b, ZOWME Y2 TBWCHEETH -,

RPBEF DT, WThoRETL 7 Apgos%
{it ks L OB bl 20 COBKBAMESET
R LTE D, 5ATFWAS 6 AREDOHBOS O
B L CBIRT A L LA IR, T hb
DFERIEA B0 OFER L L I3IF—HK LT 5,

KRG L FEE & OBIR T, Bk & o
WHADHBIO 2B BB ANE L, TRART vy D
HEBGAEREE T S b TERERE - T B E
Eibhd, KRR CRIEME LSS SM & OBFELH
MBI 2T & DEFT LI, BASY OfFfds ror
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S, FERIGR, BoKE DS SN RN Tn et
LB ZBLRILDT, ZhbDELEOMOBGRY S
DIFRE NI 2D 2 N E B 5 5,

] E

T v OWRE, Bis, Rk XIOEETCHLC,
7 vy ORER, BESM R X OPBMEY h FhE
THIMEEHERALC, TLLEKBRIBERMEA
BERTEH WS, L, SbRThE5RITHEE
e o E L,

1L MERERC X ) WEOIEML 3 —E T oz
75, ALy, BER, EIEFC R AMEMLIIZIE—TEL
TWiz,

2. 35EZL, EREOLHIREIEFES &
<, BWETIIKRED o1, WThoBETh £/ &
— 7| DEBEEINEN o, v = OLEERBL R
L, Th =z ) BFMTH -1,

3. 5AMB 6 ADKEINEVZ &, B ICEFWN
InTHLEELBTHA T Eic X b 3 S IR
O|EH WA Lic, LBWL DSOS RSB HE LK
T, O [YE] RBWTHETH- L,

4 WFROBETS 7 AhAOEERS TN
DB O S TRIIAR RS A K T Sxte, [ —~27
/) & TE/8—7] TRH8A, YETI6HDALN
& B OB o oo B O LW % b e
b L7,

5. FEE TR 3 Sk 7 A Bl o2 L1t B
Nabiite, EEPWEOLHEROK T ¥ o L
fro Wo T —~yE/] ClR6 AR, TvE] 18A
4y oD ST D AR - T,

6. HIEM LIS L OVH AR & A B AR B A A
bht, EBFEPUREOMKER L E - AOHBESNED LR
Fo L [H—~AHE/]), VIO [YE| TREW
X D EEENPECE T L

7. FEWHOFEREY L b 5 TRADKREN &
LCit, AEFDH»b e ok E BT L
nas,

51 B X @k

1. AKESON, W. R.: Relationship of climate and
sucrose content of sugarbeet roots. J. Am.
Soc. Sugar Beet Tech. 21: 27-40. 1981

2. BEI1ss, U. und WINNER, C.:
und Qualitidt dér Zuckerribe im Verlauf des

Ertragsbildung

Wachstums. Ein Beitrag zur Ertragsprognose.
Zuckerindustrie. 110: 199-208. 1985

3 EHE-REEY R OBE: TAROMBEEIR
HERL OBR. TANRPRSH, 20: 31-38. 1978

4 BIREM - FWEEGK: 7oA H BoM ey
THEWE. HH5H REOAFHCONT, TAK
oL, 26: 44-49. 1984

5. KUwaAHARA, T.:
sugar beets in Hokkaido. Chiefly on the flexi-

Some statistical data of

bility and the correlation of yield to weather
factors. Bull. Sugar Beet Res. 5. 1969

6. IAMSHERS - HHIRE - S —W: HAREReE TV
A DEERE OB TAEWRELH, 25: 63-
68. 1983 '

TS5 MEHR - HEEE - RE A RRE
R I XN 1T S - T3 Sl
LRDOREE S L ORBERMECRT 5 KIS O fh & E
%, L BlsI0EREAR L REFEOM 4 €
WA O BT x -+ A ER S H. CAER RS, 23:
1-6. 1981

8. I WL - MR - FHARE - AW - FEE
— - RREE: TAXORESLIUBREL MG x
TGO HE W] £ 8, 20 RERS s L oAR
M S OBE, ARMESW, 25 158-163. 1983

9. BAZb - $NER: CARMEOREHEIC K
B35, V. iREoKKEROERCH T 2
BSOS HERER, CAEWRSH. 13: 159-165
1971

10, BmMEFR: CTAEBEHICHTLHE - R - QAR
SO BRECHT5E5 —dbEhRK o EB
HESfo— (2. TAFEHELSR 19: 223
230. 1975

11 $RiEIESE - K #E - B EE: Fvyr1OoRE
LB WHO R GEM L OB TAXEWRESH,
24: 69-74. 1982

12, HHEMRSE - JARF B - D R— - =4 —8: T
ARORIBSEICH Y, 20 QRS EER
BoREMoHE, TAERRSH, 22: 95-100.
1980

Summary

The yearly fluctuation of the four important
characters in the three cultivars, Kawemegamono
(root type), Zumo (sugar type) and Monohope (in-
termediate type) were investigated from 1975 to
1984. In addition, the influence of weather factors
such as temperature, sunshine and precipitation

on the agronomic characters were examined. Re-
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sults obtained are summarized as follows:

1. The order of ranking in the three cultivars
was irregular for root weight, whereas the sugar
content, sugar weight and top weight were rela-
tively stable throughout the study.

2. Coefficients of variation over the years were
lowest for the sugar content, while that for top
weight was the largest in all three cultivars. For
most of the characters, the coefficients in “Mono-
hope” were smaller than those in “Kawemega-
mono” and “Zumo”.

3. There was a tendency that root yield of the
three cultivars increased due to the relatively high
air temperature in May and June and an abund-
ant sunshine in the beginning of growth period.
On the other hand, root yield decreased with
excessive precipitation from the beginning to mid-
dle of the growth period. This tendency was
especially prominent in “Zumo”.

4. High air temperature in the middle of July
and excessive rain from the beginning to the
middle of growth period caused a reduction in the
sugar content for all cultivars. High negative
correlations were observed between the sugar con-

tent and precipitation during August in “Kawe-

megamono” and “Monohope”, while in “Zumo”
the correlation was highest in June. Abundant
sunshine in the beginning of the growth period
was positively correlated with the high sugar con-
tent.

5. Sugar weight was correlated with abundant
sunshine in the beginning of July. Heavy preci-
pitation from the biginning to the middle of the
growth period caused a reduction in the sugar
vield in all three cultivars. High precipitation
had a great influence on the sugar weight in
“Kawemegamono” and “Zumo” during mid June
and mid August respectively.

6. The influence of the air temperature and
sunshine was not correlated with the top weight,
while negative correlations were observed between
the top weight and precipitation from the begin-
ning to the middle of the growth period. Top
weight in “Kawemegamono” and “Zumo” decreased
remarkably by much rain during the growth
period.

7. The amount of precipitation from the begin-
ning to the middle of the growth period was a
principal factor which caused the yearly fluctua-

tion in the four agronomic characters tested.



