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M, 7o 7 RABRNENT V7 R OREE,
WEBBMOEZ & T ikg, B L LW
E CRERGOTRENL L2, [LWEREDER
WEEHERETLIL O @EAIT T 5, 1982 4
3 RE R ERRY, BERREEF, K7V v
TR, EIA R EHAOBEE L L LI, TH
75 9 AN, EEMBIC & 2 EEEITSORE
LW EIT->72, ZOBRBREORIZ 2T, &3
PLIERET 5 10 RO E TR L 72,
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a, AEIY . JLEERFE RN RS
E&

b, ftiRAE Bl v

c, By 15010 gm oLk, BIHESF 25 1
F

d., W% 40304

e, EEUR . 70cm

f. M 10a%720N 7 kg, P.0Os 11 kg, K,
0 9 kg, MgO 3 kg DRKFERHE AL Z 28
FEEEFAC

g, R :

A ;30 cm —5E, FREIZEFRE(CV) 0%,
0% & IX ; 21cm & 39cm o # &, CV.
30%, 60%FE)X ; 12cm & 48 cm DAY,
C.V.60%, x#kIX ;60cm, C.V.100%.

h, 1XmH:2.8m (48)X10.8m (36 #k) =
30.24 m?,

i, X#) o ELsEE, 3R,

i, FAEE 6 H 23 H (BERRE), TH28AH
(BRAEEN), 8A 2T H (KBE) o 3ME,
k. AR HRE L REXIZ X 3% 3 KIE,
0% EX & 60% BB IZRE L 224k & £ 4UC
MidE 3 2Wivk % ) 210, BIE & ERR 3 R CTHREL
R

1, AAEEH 3 2, WENERE L GPHE (70
C 72 WiRLEEE S, 7270 LI REL L H 1)
B L UEHE,
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Table 1-1I2ERFFITN WL  EERICE

A EEME OAEPELITE 29 »RT O T 5 H
MABEERLR L2, SN LIEMTE 5 2 211,
— I HERRE X 11 2 30 e DARTEIC B L T
Dnnwz e s, BEHPFELIRENIETHS,
em it L TR EH T bHE3 cmdD
HEMNICH -2 L DX EHIC 4135 (14%5)
ATHY, BEFED 20% %8B 2 721 D3 @Y
7 181335 (66%) 12 L3E L 72 £ L THMH A 30 cm
B TLALERGEES 0% UTEW EE L
VIZBRBETH > 72, —HHREICERL (CER
BT 10%FRMO D TEEIR & L 121338, 24
Fr (7%59) 2% wieh b L L 2, £720]
B0 IS LT, B 5 Ic )
DELWVIEED S -7z, T TN AHE N
LH, &/, MTHCSE2E(ERKINGE
BErgInsnic L, #5772 EE
AP TR CHE 2 BRKT BB ART LD L
Eibb,

DL FICEE LI EEBELRBORRIZ, B
—ICBRENE—-X L OES, B IS LEREIC
MNTLERNMEIIELLLDTH Y, KTHE
VEENHMARATH S Z EICHKT B, KED
RAREIZBEE 2 B AU E & L CaET
ETHBHIEIE, TCICHIH T TIZEERems |
CE2ZNDTC, ZITIHEMER ZEIT 2 20o8HD
EHESE LiT- (iR e D 570°, EIENE
HIE % % LD & 66cm b4 AT (14%5), 69
cm 55 2 (17%3%), 72cm 25 14 2B (48%
i), 75em AT5 AR (17%5%), 84cm A% 1 R

(3%5R) T, b &HE L oIz IZMHEERER
L, ZOEEATHLERBICHT 2 E2H
EELZ LB L TE L,

Table 1-2 & 3 i3tk ERBRII BN THAE
LizERTHS, Table 1 — 213 30cm Tk i
w—7 L2 ((FAT)) 2R L FEETH
T 13T, FEEIR 30.6cm & FE@Y)
THY, EEFREL5.1% LD TN W, 221
AbLNAE 3 cm FiENT UL, HEAHT S nFE
W OHE, BENERICEET L AL L
L B0 0TH D, F 1 -3 ICIERBIIHENTH
BEAERHT LA A 1RE30m EHELTF
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Table 1-1. Practices on the hill spacing of main potato production areas in Hokkaido.
Farm a b, b, C Cs d, d, e f g g2 h i j k
Area Memuro Teshikaga
Variety”* B E T N N T E B B N T E B B B
39 43 33 41 40 35 30 30 33 27 28 27 30 44 33
35 42 40 30 70 36 39 40 41 30 39 92 24 25 46
34 24 40 40 30 36 34 30 52 23 27 54 16 45 23
43 32 43 50 50 35 39 23 41 33 29 38 67 48 47
Hill- 40 40 37 31 42 40 43 32 48 37 28 39 37 33 48
e 4 39 22 55 28 35 30 29 38 32 45 53 37 46 34
43 30 47 49 37 31 36 30 40 36 35 29 32 35 75
33 49 43 40 40 30 40 33 48 26 27 32 52 40 28
24 31 32 39 25 31 38 20 45 32 34 50 29 31 37
50 40 43 36 50 39 40 30 54 29 33 22 32 43 39
Mean 382 370 380 411 412 348 369 297 440 305 325 436 356 390 410
CV.% 186 203 193 198 320 96 118 182 149 144 184 466 406 199 354
Farm 1 m n o] p q T [ t u v w X y
Area Nakashibetsu Kiyosato  Koshimizu Shari M-Abashiri N-Abashiri
Variety* E B B B B B B B B B 'B B B B
27 28 30 50 27 36 36 27 36 40 43 24 40 36
32 45 47 37 25 37 42 30 30 35 47 62 31 34

37 18 30 38 52 45
60 45 42 43 55 43
Hill- 40 22 12 43 30 45

40 36 24 43 70 39 22 38
40 38 36 27 27 48 55 31
40 43 65 30 60 53 44 40

spacing

(cm) 20 25 60 44 57 20 37 42 30 44 37 48 37 40
42 32 32 76 41 26 86 60 33 36 32 29 32 36
36 30 28 27 31 40 50 36 30 30 48 59 41 37
29 26 40 17 29 38 43 30 38 50 40 70 30 42
57 36 37 36 47 45 50 47 26 14 28 40 46 33

Mean 38.0 307 358 411 394 376 464 389 348 349 432 472 378 367

CV.% 332 295 356 376 317 226 317 251 331 295 319 308 251 94

* B:Benimaru, E:Eniwa, T:Toyoshiro, N:Nérin No.l.

Mz LbnThsd, ZOFEEHEIZK T X%MHMUT
WA, EREKIIHE % EEL (A3
e & 2 RERHICEEIY R Dld, BRI HE
BHELPNE IR L TH BN, 131&
AYRABRN 75> AL T b EEEDT
12, i h s L EREHE 10%LNIC 1k T
B LM HLEER, L PICEBORIIOME
Tld e BPIRTBICRIED H b & W2 b, Ty
IR A S ERII R RE 2B L TEITL C
WBEATEVHEEDICLZ iR 10 a
A2 ) DFE G L LEER 250 kg ioxd L T, 200 kg

K THEIETOWBEEENEV, BOED 7y
FATTTS (Ol L L RERT BB E)
R) 2L TL, FAUROGKL 724 0% fE
BRICLTY, 1WHEDOKESH 50~60gm &%
HIZL T B 5, FEHEIRFTE OBEDR 75 cm &
Mi30cm & LT, LERIIN240kg %5
2T Th B, LY FES—E & TiuL, Table
1-17%45 2 5N B EEEYfE o 38.1 cm TrElR
Hemk Lzt El0aYs iYL BERR
190 kg 3% & 7 0, BIEICA L 20% LA EOBRECR 2
I E N EEPEE - T E, DL INHEY
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Table 1-2. Successive hill-spacing of
the test plot planted with a
rule (cm, manual work).

30 28 32
32 28 31
31 32 29
29 30 33
30 32 28
30 32 31
33 30 30
32 29 30
34 30 30
31 29 32
Mean: 30.6
CV.: 51

LAEWNF 2 ICHRL T3 &L, Fhid
BIZHRS 2 EE L 2B CREBM L Z & T
Hd, ENNLrDALLT, EWOEEIZE -
TERARDFIEHER I L ERENOFERTH B, 1F
L x k) BERETEMIC & - CRREFEER I,
EUREAMHC ST 2 BERLABIEERTH Y, Fh
BIBEIT L B AHARMREE, WEICEELEERD
ok, Ty 7 EHELEDRERLELRTAE
HThs',
HEZE—CT 21177 Y0EITEHES®E
PeT 22 EniIriz, By ol +HLED
B R WERTHSL, Byl rizy)
DB ORE 2DOMEE D
b, IR o BW TRV L OMHZ R~ b
B, KERELZIERTELIT7L>F 77 4B L
EDEPERTIERIZT 2 — B2 12 LB KKifE
WHEELRITIT0gm AT LR BV &
TXRETHY, TS - THREIDEEIAE
WEINLH, UFICT2HEELRATI50gm
DLOEFYET Bk, FRL o KKFE
LEIUWAEUEC L CRBZUE 2ES Z i
o, HETHEANTEWLNEIE ZEEL vk
JEBSWETH L, LEEEMOBH - T8k
CEBD L A PRLD L WRETORS L ELICT 2
ZET, ZDLDITIIBY L HERPHBRENT X
A, Pk EDORBEBIEDHBENETH S,

Table 1-3. Successive hill-spacing of
the test plot planted without
a rule (cm, manual work).

RY 30 34
33 31 35
31 29 33
33 29 3
33 30 3
32 31 33
35 32 32
30 32 35
32 30 32
31 30 3
M 32 34
32 31 33
30 30 31
31 33 35
31 31 36

Mean: 32.2

CV.: 58

2. HREEEHHR

Table 2 1o N&MWICHRE 2 BB L 72 & EndF
FINEICRRT 2B RITTEHEIC DWW TR
L7, @ TORBRGHFM2 5 A 23 8+2.3H
TEbLHTE—LMAET 2R L2, B—bL ol
KOBEIZBRMESF 2 FTo7iciTv, 2oz
BEIC L > THWL 2ERL L 5F0HED
BWLNERELLALHTH S, Tl p1EC
BOTRRABRTE L 26 I OFHIEL I UEAE LN
T, ZHHHFNRE EE—ALDLL ST, B
LT EEORER, WEL S I Eom kU
(2 h,
ENEKEIZ6 A 23 HOMERMBRYI TT T
XEZ»#D L, BROBHICL TR 28
Mmoot KicFE- CENERE»MMT 2
#%, KR (C.V.100%) D354 TS 2 IEH % X1 ik
LTEBEETE oo, L LIRS 60%BEL
727z 2 %A 12em &7 Y, Bk lLS
12cm & 30cm D&Mz B &, CV.100%0 8k
Lot EEE RO LN, TREFHOTH
28 HCI3pikonZs—BHEA & 2 ), K H<
MHLNEZ LI L > TEEFEIRE N, %HED
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Table 2. Effects of the irregular hill spacing on mean values of various characters.

C.V. on Spacing on Leaf Stem No. of Tuber Starch Starch
hill- both stdes fresh fresh tuber eld content yield
spacing of the hill weight weight per (g/hlll) (%) (g/hlll)
(cm-cm) (g/hill) (g/h111) hill
23, June(Tuber initiating stage)
0% 30-30 45 43 16.2 37 9.1 34
30-39 47 45 16.0 39 9.1 35
30% 39-21 50 46 15.3 35 9.0 3.2
21-30 45 42 15.8 35 9.3 33
30-48 52 47 14.6 42 8.8 3.7
60% 48-12 44 41 15.9 34 9.0 3.1
12-30 42 40 16.1 29 9.3 2.7
100% 30-60 56 50 16.8 43 86 3.7
L.S.D. (0.05) 12 11 1.7 11 04 0.5
28, July(Max. haulm growing stage)
0% 30-30 142 224 154 626 12.3 77
30-39 153 247 14.4 709 12.3 87
30% 39-21 148 235 15.8 619 12.2 76
21-30 118 206 14.5 541 12.3 67
30-48 170 250 15.5 649 12.1 79
60% 48-12 159 241 15.6 649 12.1 79
12-30 110 169 13.8 482 125 60
100% 30-60 213 313 15.0 815 11.9 97
L.S.D. (0.05) 52 70 2.1 118 0.4 12
27, Aug. (Maturing stage)
0% 30-30 48 184 14.3 924 14.94 138
30-39 36 113 13.0 933 14.35 134
30% 39-21 30 99 13.7 887 14.82 131
21-30 27 91 13.4 851 15.32 130
30-48 39 165 13.9 1008 14.60 147
60% 48-12 29 106 14.2 928 15.01 139
12-30 27 139 13.6 813 15.51 126
100% 30-60 57 223 14.8 1269 14.21 180
L.S.D. (0.05) 24 67 1.7 143 0.54 21

Seed tuber: 50+10gm, chitting period: 25 days,

EBNUCLERETIRELENE LB D
5,22 THEE & BOIIRBEOWBNS TH B,
ARk 5 CV.100% & 13 1 4kiC 2 kit v & 25 FF
TETREZLICK B, ZOEORRIIATHRY TH
frmmfEy 22 ) EEMA NS 5L LT 2RE
ENLDEZHUTHIL, BROFMIMEL T
WAt 1975 IS 1 KR S  ORIc EEED L
WEWIRERHE ZTEY, BRICREDOHRNEL
2o EBHE TCIEELI-LICRLNE LS
50 cm LA b 3BEH £ 0y,

INE7 35PN
INHLDIIERET

planting date: 30 April, germinating date: 25 May, row width: 70cm.

RIS TN L2, T b BERETOR
BBV ONRF TR ¥ Eo 3 2T E|<
LOThb, RERVEENTLICERDKELER
EHBTERBELLTHY, HREOERIIH BH
VEMRBOHREN T 254 L3RI LY
WEZEDHENFH L, BIBRL2 L) kLD
Bof—fic k> (BaudcErdznsd 25
Thd, RROBEBRIEFTVEDIIEYRELDLD
I3, REEOBEERRDY 60 cm 22 2RI N e
ZEBRTRBELTWE, LrLIoEizonTiER
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BREBBERZZHLIMRICIEZ ST, S 5ICHA
BIEFCHRMEEL ) TRETTETH A I,
F oMl A ED B M2 o TR E 1T ic ik~
2L S ERBNOER IR T ILEL H 5,

FOERE TR F O L AEHIBERIC
H, ZTORIIEDEPREIEG VI EEDEIED
B RBAEBEET L, ZOHICOWTLT TR
LI ZATHEYY, 6 423 HTIRAREER
s, TH28 BIZR =MW L n kv o
EDOICEREF LN, FIUIRIICE TRA
T3 Z &5 5, BRI ZERATRWRIZEZE
ENLCEEL THBDI3, THEED L wikiz
FEONFHIRCZ EETREL, REIIBITS
BREOBENDS 1 ) BEORKRD—D2 & L THEH
TREZETH D,

B2 B B3 AR RGN A R e i 4 7
LZEDLABEDLWOERLRNZETH B,
L LEBERIC I — ki e o T b, 2
DEIZESY, 107, 128" THBEL2 LI, B
NRIDERT DD TH B,

WENEIZ6 A28 TCV. 0% 555 &
BAEEE 0D, ROMB OKE L&D K
12-30 cm O¥A b A4 2 & BROMB OB DR L
[V 30-60 cm R 30-48 con DBk & DI B
I ot, TH2 BICh s & MBELEBSIZT - 72
ERSIEAL, RBIc3FE L WEr o, T
THhBREPIES S &, BEROLLEEZ &%
Wir b, R TE L 2SS RO T 2
NX—BEGHIKREL S, iRz & & iEN 2
RICH BT 7 EHEDR, &CANBRIIH S
ZEFHLLTHL, Thbb6 A 23 BICIZTT
12 2R ) IRV 30-60 cm & 30-48 cm DR A
LI TAREICES, ZOBRIZERIC—
JERARE & 70 V), BB TIIHRE OB D v 12-30
cm DB TRLE <, 30-60 cm HE O RIEME &
Z213%ICLELE, ZORBRI—EmEOR
EBDL I ERMLER OB 2 L EE
PEEN, TUTUROEKRERIE NS 2Dz
FZ 5L DT, SMITHY, HARRIS? 253b4% L T
ZEFMARRARIC BT 2 £EHIT CERIIHIE
ENBDT T EEREMET T L RS

PLTwB, BB nCHALZL I, —
ERDWERLHERT 22 695, 7> 7 EEE
MTHBEINZL LD, Tr 7 aBEIEGCE
WEC )RR E12%Y, 20
HTHRHBOLEERL EARTE L WERTH S L
WTE B,
WEBEET Y 7o EBERLOBTHLT VT
YWE, TR L 6 A 23 B CT ClicREEY
Do, HREZEEDLGL O E S E 7 BIE
MR, TOEIREFIZE 72, LrLZ
NSITHAEELS ) TR 2ET L2 TH
N, LTICEEEY 2,

P L 2 EBEN TR L NS BAIEEL 2 ) O
HiEicowlF ednyrFigl~9Ths, C
V.0 %XIZFEEHEZ DL D TH B HY, CV.IOBKX
E60%IX I, BENL 72bk & FOBEET DItk E
SERME, C.V.100% X i R bk % STtk o) &
Bz, RI1RBEEEECTHE»6 AL TATK
PRR A I XTI CHERE L, BRI 133
EOWAFICKRELEZFEL I EERL TS
PEBETIE o7z, BB LRI LOFEE
BEMEETA25 EAELLOTIRI RS, I
EORBZEEIIH - ThH, BETALZEE—FEK
WNEFENIFH L EBEEIND, ZOBAENRE
S UEH TR KE L 72 2w LR R o THl
F 12, ko ki3 Fig 2 0&MEOHERE TH
TLREETH 72, ZHERERLEWAIEEDE
B WEEIRE (SLA) ol 7225 1 5 »
Vs Z e TE S, Fig3 oERERE
(LAD (2&4FHM 8 L £X57E b TER
LCHERE L 7, Zruidmik L 72 HEF oo To—
HEEEOBPEN TR 2%EOMEERE w25
H L, EBO—MIIS T3S e ki
Fr 2P OEERSTLNEI LIIMTH
N, WhREFETOLVWEFE, BBy
XanrzoBFPMIZ 10 B EIC R B2 &5 %
Vo ZOEI BB ERL L) LEEENY
WEREOMEERIZMFTE L WIES ), F2K
BOBEE L HBHEEG T EICE - TLERXD T
b5,
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Fig. 3. Changes of Leaf Area Index,

Mean Tuber Weight (g)

symbols are the same with
Fig. 1.
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Fig. 5. Changes of the mean tuber

weight, symbols are the same
with Fig. 1.
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Fig. 2. Changes of the haulm dry

Tuber Yield (kg/m2)

weight, symbols are the same
with Fig. 1.
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Fig. 4. Changes of the ware-tuber

100

Yield Compensating Ratio (%)

yield, symbols are the same
with Fig. 1.

| e Z><A
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sor .

0
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27,Aug.

L L.
23,June 28,duly

Fig. 6. Changes of the yield compen-

sating ratio (the yield percen-
tage of irregular hill-spacing
plots on the regular plot), sym-
bols are the same with Fig. 1.
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Crop Growth Rate (g.m'z.day'])

25— 78 37
June July Aug.
Changes of Crop Growth Rate,
symbols are the same with
Fig. 1.

Fig. 7.

27, Aug.

e ————

14f @ errenreets s ieeins

12} @:—T_‘.—‘z_—;:_QES—_TEf""? 28, July

ol f
Q—:::Qmﬁ"'@ 23, June
e s T T e

Starch Content of Tuber (%)
®

. o @ — —

@

1 1 1 L i1 ]

30 0 30 cm
Position of hills

Pelation between the starch content of tuber
and the position of hills.

Fig. 9.

O O : C. V. 0% (regular spacing),
A — — — A C. V. 30% (irregular spacing),
O—e—=-— [ : C. V. 60% (irregular spacing),
® --@ : C. V. 1009 (missing).

BWEWN R BAIEREL ) TADL L EFEEN
RO ok, L LREDH B TIETHIIC
1 RBPEO BN 8.4%50 & Kx(, Fom
BIo AL LERE LRIz L T, %Y
BE L 2K FoBESECE L TR Lz, £
ZOEFBEFPFHETUIECRBICIERLZZE D
R, JUNY 3RO EED R & 212l
VLRI R AT B 2 & #58, v L EER

>

hel

~ 1% 0

=3

G

o 10r

g

&

=

£y

© a

E |

2 O 2

=T

+

QU

=z

—_ L ]

23 28 27
June July Aug.

Fig. 8. Changes of Net Assimilation
Rate, symbols are the same
with Fig. 1.

BT A HHEEBOFAERIL 20%TH b L &R
LT3, RRBROBERTIIKRINcALZE E0E
BINEFIED b I3 RO #E5m12%E L 72 o7 AL
LN TEHEETIE L, BROBEITOREVK
WOREFEIMETH L LN S,

Fig. 5 (3 FHMEETH 2, 7 H 28 HiIcKEHEK
DKL CAEICKRE %), 8 A27 Bizld %
DE—RIAL, CV.0 %RKicxt LT 25%H 0
BMmEnL7z, ZHUIEHRD L SRRk L - T
WEHDA L2z, 1ENS2 ) OFERE, [
{bRERii R, TIHEREAKS, BAZRNLX -
MLz 2t 230 THS, o THEL I
XL ZwZ EE2Ehn s, REEE-STUILS
TWVERRTE B, rFAEES R B L UM
THiEN WL ¢ T2 (horrow heart) A
BT, £ OREE NELSOND & H%H 5
PICLTwas LI, BRy»EERNE L) LE
Hicka230ThY), BT HBEISVBETH
Lo LSRR EL THITTWE DI
AKE, EREAM, BifE, MERETHD, B
AR LEESIT SN ERTH 577, HHER
IR R D, BAKRIIEEICLIDZLNTHS
I, BEREHAN Y KO ER E HlEER T
ZHULBEDNHLZ EOMEN LT L LBEER
iz v, ERIAM & FEERE X I3F—ER
FHZTEWLOTHY, BREREIEV & Kk
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127 ) LR RET L & v D BRI, X
WEB L FOBEBHLER L HETH D, &
CIAbiEIC BT W Ew & L ToOREN 278
SILREEE L0, FH L FEIHF FEERICT
Lk, AERME, MR ERNLHOFRENE
A, WY OBEYLITFERBORIRIC L IEF &
ot w L, ZoICERHME LR T
LREBELEHEFC LY BAYMOER KB E
THob, PLEROL I UREFRALECTS
Ba, RREROE I EELERE L TERI
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Physio-ecological Studies of Potato Plant
XV. Effects of the irregular hill-spacing on various characters

Minoru YOSHIDA
(Department of Agronomy, Faculty of Agriculture, Hokkaido University, Sapporo, Japan)

Summary

A fact finding for the irregular hill-spacing occured with the mechanization at main potato
production areas in Hokkaido was carried out. Also the influence of artificial irregular hill-spacing on
the growth and the yield of potato plants was investigated with plots consisting from the irregularity of
hill-spacing ; C. V. 0, 30, 60 and 100%. Results obtained were as follows.

1. In general, the practical hill-spacing at main potato production areas were comperatively wide, and
the farms ranged within the spacing of 30 +3cm were only 4 (about 149%) of 29 places. On the one hand,
farms beyond the limit of C. V. 209 for the hill-spacing attained to about 629 (Table 1-1). On the
contrary, with the manual work C. V. of hill-spacing was less than 109 (Table 1-2, 3).

2. On the test of plots artificialy moved hills using carly cultivar. Irish Cobbler, it was recognized
that with the increase of C. V. on the hill-spacing influences on the haulm growth and the tuber yield per
hill increased (Table 2).

3. Although, differences between plots for the growth and the tuber yield per unit area were reduced
compearing with values per hill, on both hills neighboring the missing of C. V. 1009 plot the mean tuber
weight was increased (Fig. 5), the starch content of tuber was decreased (Fig. 9) and the compensation
ratio of tuber yield was reduced significantly (Fig. 6).

4. It was discussed that in regularizing of hill space within row at the mechanized potato production
it should be paied attention to the standardization of seed-tuber type (size ; whole or cut), the preparation
of soil condition and the maintaining of the optimum operating speed for the potato planter.



