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Analysis of Grain Production in Rice Plants in Hokkaido
II. Ecological effects of planting density and nitrogen
application on the growth habit and the yield

Masakazu TAKEKAWA
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1 FBHOMPR{LETR (1969 &)

KFGSEEE [ > h U] 2L, FREE 20 #%/m?
(33cmx15¢cm) X 40 #/m? (33x7.5) D 2 3k (4@
BB 18 2 AR 120V T, MBRb—ER® &8
FWCBIE Lz BBV BML7-6 7%\ L 124kizFL
HEMRYE, —EOBRTE60~2501/min DY - TFH
{EFED A & H 1 D RERH A REE & FRIHE S AT
THEL, ZOBELSANMNTORIEEELTLED
720 FHEMEFEANTIL 7 7 v RO EMEREHE RO
BARfT-77 BBV —RASEH THRE L
720 FLERORRIFLHEOA DL D DOKRRE v
~ I AZ—~THELZDOFHETHRL . LBHEKRA
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57, A—ASEIBWTFHOBSFLERTH+H
DENEVEVWEEREDOSNDOT, WTFNLFH]
ROREBERZEA L. EEESBHEREG THE
L7z BHERGFRILIL I 17 v A =L ETH
FELl. EHEIMETY 1BRBRAER LERE L
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? BEBRELEAREERERCLIBSOBEER

BERBHENERE (19874

RBEOERE L UREAET [#]Y 1 AFHL

INBHREXLFARCTHD. 2HAMINS, N8, N
12DREEBLUTRAET- 70

J BHEERBIEOLE LR (19671969 ££)
BHEEE, FEMPES LUCSEIRLIURL,
P20s, K20, HPZLXIFETEFNEFN 0.8, 0.6, 80
kg/a & L7, 19674, 1968 EIZKEEIE TN, AF
IR T 3 - 72 1969 SEVLAEF WO 6 AR L B
o8 ANKR, BERTEEMDOEFE/R LI, LD
FIDKEEK 21 TR L2 BB AEHET [ RV 18
Uiz 7275 L, EEEIT 1967 ENBTEHD 1968 4E,
1969 £\ H BV B TRIE L 720

§ REEEREEOEEHR (1989~1970 28)

n & B

D BT (8, BRELE, L~ vy &,
FINBERES, HKRP

2) ERRHET (HBM, KBELE, w8
B, BF, BKAE)

A8 B

KX OBBITFE I, HEEELE41IIRL
Tio AR TLENYL T26BH] 02 5
FHER Lo

2E, REAET IR &L, 727 LEREIT
HEERE TRIE L 720 1969 SFIXHTEO & 5 ¢ 2ER

@

£1 A % yil B

FR #* i w B i & B E M
19674 20 #/m? 40 #/m? Xxizfr ke LD 5H 25 AR
1968 20 40 BERTHHLDE 5 21
1969 20 40 AvHY « 5lDE 5 26
iR CE ] % m B oE

19674 8Nkg/10a 12Nkg/10a 12Nkg/10a (4+2+3+3, KB« F& - L3 - BH)
1968 8 12 12 (4+3+5 , EE-EEH- ¥ )
1969 8 . 12 12 (8+2+2 , K. EH - ¥ h)

) 20 ¥ /m?: (33emx15¢cm, 2 %), 40+k/m?: (23.6%10.6, 2 &), FIE, FRILFEIE, & BERY
#£2 FFROBHELFHEE (LIER)

SEH A ED cal-cm-2.day-? g b2 ] = °C
F® =
A 5 6 7 8 9 5 6 7 8 9
1967 421 390 394 367 246 14.4 15.7 21.1 20.7 14.7
1968 381 564 405 340 291 11.9 17.2 20.4 20.2 15.5
1969 313 345 393 279 278 10.3 14.5 21.3 19.1 14.0
1970 326 384 385 371 324 13.8 16.5 20.8 20.8 15.7
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B] RBREOHER

K & A &

g EK | T - (EFERENE - KE
HEK I FHE I ZERGARE - B
X R OK BREE « BIEO X - RE

) M 2 27.8 #R/m2, ¥ : 20 4 /m?
x4 E BB

F&r RN B EEN EBEN P,0s

1969 {?k Iy 8kg/l0a 4kg/l0a 8kg/l0a
HREWE 7.5 4 20
7k i 8 5 8

1970 )
HEMH 7.5 5 8

#) K0 2K 6kg/10a

ETCHRERMOLEF RN LM, 1970 F3SBETES
kimﬁiﬁ’jf%’) 7:.0

] #

1 BHOBEBREE TR
BSEEEE PR 5408 LAT 2p & 2 E 51 2R L.
ATk 3 L EBRLEISRER T EEOHN
O IED, ZORKREIIENRIL, BB
T EROFHENER R L7z, HESS 1TEEC
85 ESHAL-—FROES (1969

w W E B (RAE)
¥/m? 7.9 7.23 8.12 9.3

i

20 0.88 4.90 4.08 2.88
[ {t & COzg/m?-hr {4 :

Egi%-cm-z-mih-l 09 0.8 06 0.5

20 0.18 0.44 0.65 0.56

i % & COzg/m?.hr {
40 0.26 0.52 0.65 0.56

= & °C 14 21 16 14
L A I mme {20 0.41 1.91 2.93 2.35
0 0.72 2.8 3.23 2.53

20 4.57 3.50 3.00 2.35

EHEHREAH .
® /0{40 4.50 3.25 2.45 1.93

46 284 929 1156

20
% ¥ =& g/m”{
40 97 © 398 970 1182
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EHEABRH, BT RERL) o720 COROER
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BERAGERNBE L S TENBAL M ERVEMT
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REVH, BFTKRENLL L o720 TROLKED
BIER L SICAEBIERERR L - T, #¥2
BEORLEN L » TEBALENRIZLDLEE
AL, BHMOLETHRBOLENOETIERRZ
WZED RS EBRMLEDOET & FELBRIHDHC
ERTRENT,

? HETHLERERREZRCLIBEOBEGEE
RETRBEER

(1) BELEERE

N12 D 10 X% 100 & L7:F:D B KL VE
YEE [ESERA] IOV TESIIRLI, ThUL
&5 LEHS DN & » THREL VY EILE
FlL7o BIDON4DS0RIZTH 4 BIZ60RTHETH
Sy, IEH TR 20  TIET Lz COfEuT
BEEFEEEOIHBEEL2TTLOT, VIE By,
31, EENELIZEEZOHGNEMIBC E b »
3, HHEEEYRHMELHRYS Y TAS L EASEER
ORI RENLZ A, BEILE > TET L. L
LEHOBENS L YNIZ DOFNEFHTER L.

WO ABEPOBRNYEHEOHE (1967)

B oM o® E f/m?

A BN &
kg/10a 10 20 30 40 50
N 4 84 8 76 TL 66
7.4 IN8 100 100 97 84 T4

N12 (3.8) 100 97 84 76

N 4 8 64 43 38 36
8 3 N 8 91 77 60 45 36
N12 (48.8) 79 61 48 42

o 55 (V4 8 41 33 24 21
- % 0 IN 8 9% 50 34 25 21
Ni12 (115.7) 52 37 29 23
N 4 74 41 25 13 10
WoOM %
N 00 31 15 12 9
EYHEmE

Ni12 (66.9) 32 18 14 10
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) #HE I NI2ZOI0K% 100 & LcFrD &KX
Ui h (—HYH) LER
BE TLENY ] OBE L EOBBIXARIADS
N7z, :

INERRERLHRL-0HEE (N120 10 X% 100)
TR LI BEOEMERAB &, 50 KOEIREN
32~37, BRI A 20~26, FEFBEAH 30~35 BT, -
—FB 63~T8 Th -T2 TS REDIERE
BWEOKERE OMEHLE 1S & R 213 RL
7ro CHUTL D E—FRIEMSEIBRIECS (TA4
B), M EEEIHEYMCS BA3A) OiYE
EENFNERENREL, TR, RETNED

100 ¢
®
B SOF ®
o S o
% | J
@ 5o} .
M ‘a |
#% 40 e :' o
Z & *
20} o
0 A 4 r] 't r
0 20 40 60 80 100
—HREH R

X 2 EEEEHEBOBMR (1967)
E)Fﬁ Nmanoc&u»abtﬁ@%:@ﬁ
Bich (—HYAD) £FR
DEWEE ORVHBBGENZED S N, A
DEF L AEE RO 50 KOIEEL 70~900 Fi T L4
DEHENZENEWEEZTRL T8, ThHEER
HLEEZDOEFMHIBIBCEEZRLTSE EN
Ak, '
(2) IEH L UIERRER
BTN ) AT 2.3~4.3F/m? T,
W BIZESE N o720
EEREERIIOWTERTIIRL. CUILBE

gl

&7 & & #E £ (1967)

Sh i X X3 h A L % b
il B L FE#%/m?
— 10 200 30 40 50 10 20 30 40 50
Bkg/10a >
N 4 87.5 78.9 81.7 76.6 71.0 81.5 80.2 86.2 79.2 77.3
ERSE {N 8 80.0 64.9 66.0 62.3 66.1 80.0 74.1 7T1.9 78.0 78.1
% N1i2 71.2  60.5 62.9 66.2 59.1 73.8 68.3 60.7 76.5 72.7
N 4 21.7 21.4 21.7 21.5 21.7  20.9 20.7 20.6 20.1 20.1
XK THRE [N 8 21,7 21.4 21.3 2.3 21.3 21.1 20.1 20.1 20.0 19.9
g N12 21.5 21.0 21.3 2.2 21.1  20.7 20.3 20.1 19.7 19.7
wmmmes (N 4 2.95 2.51 2.51 2.23 2.28 3.06 2.51 2.3¢ 2.17 2.23
FHRERE  IN g 3.40 2.95 2.67 2.56 2.34  3.56 2.90 2.90 2.56 2.51
% N1i2 4.57 3.34 2.95 2.95 2.45 4.79 3.17 2.95 2.79 2.79
100 % % (N4 90 84 95 104 100 89 g9 117 99 86
# B K INs 83 93 118 123 119 91 111 132 136 139
cm? N12 77 105 104 106 110 116 107 119 119 139
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® 8 XAMBLLEEHE (1967

i 2 X h A L % b

# " &K &/m#
10 20 30 40 50 10 20 30 40 50

N&kg/l0a ~
N 4 91  (52.4) 107 102 102 99 (45.2) 116 117 120
Xk E INs 98 (54.8) 103 100 105 91  (53.3) 100 105 108
kg/a N12 96  (55.2) 108 112 105 90 (55.3) 100 112 108
N 4 79 (117.0) 97 94 103 92 (108.0) 99 106 120
ERMWE [INg 96 (116.5) 101 103 103 92 (117.0) 100 105 11l
kg/a N12 9 (120.3) 106 110 112 89 (125.0) 100 112 107

BEEEIT10XAE R 20K 15 50XKOMTIE —
EDBAZZEDMR72{, N8 ENI2 TRERTE B
EL@BdLNIz. L LEEKE L TRAIMCE » UK
T L7z TREIAIE, BHIZLDIZEET L.
BROESEREGERIPVIE, BRICESIIEETL
7zs 100 K047 D EFRRIBHEBEOR 1T EKRE N
=72

WRTORMEED 20 X% WBIZ L TINEBY R
L7z:DORESTHD, THUIED LEHDE FDOIZK
IREL 20 R L D EEANRS) T2, [E ENTA]
IN12 TOFTHIZL ZHMABREG, [LE»Y]
TIINADBEDHIMAKRE N o720 [LEND ] DH
BT NLIOWERESTERTH /2R R &
ZONH LNV, F-RENEIFEMES A NI12D
OETH->TNIZDOXTERRET L7

SEMEIHDES OHHETHRML, % OWNEE
BB DIIERE Doz 722 L LMY D
50 KTt TH - 720
3 EHARHIEOETFLIRE

AFBOBEERITERICE » THEMLUBOERE
NERLY, BBEE (1967, 19684F) 1iz% <L (5~6
kg/10a), {E{RE (1969 4) 12k 72< (2kg/10a)
L2 b SBEEIE & A T2 » TWBDT, T
NoLE—EL TGEBX & LTEEDAITEM»ERD
A3, 1969 EDBIERIIEE & ZF R T OWAILER S
ELTERDTENTED, THRERIZE - TREN
BRVEBEYROTODE A6 MERIERR L
WL ET D,

FPRBIOWTEIIRLIze THUTEDENT
hOER, 5, KBRSV TLEHEOEREN -
7:o PHETRFE 20 XEMBIZTEE, SIE20K
N1 TEND, FORMIVWTNOLEBR L YEL,
SEIE40 KARED 116 Th o7, ERRZEIL hIET
20X &Y 0REXDHENKEHHR, SIELEIETIL 20
EOIRKRE » » 720 FNIBIE40XD 2.42kg/a
THoT20

FRAEDHBRERDTHEIIIOVWTEI0IIRL
72 TULEDERRMETICTNH 20X LY 40K

#09 X x K & (kg/l0a)
- ® B 23 e % B B ils)
o H/m?

B T 20 40 20 40 20 40
1967 {é X2k A 548 549 552 617 625 649
L & » b 533 557 553 619 588 589
1968 {é = E 576 647 320 444 610 641
H @ 7 508 562 390 545 573 614
1969 { 14 v A Y 540 565 599 660 616 630
H ¥ 7 505 563 508 569 538 602
¥ o] 535 574 487 576 592 622
4 B H (100) 107 91 108 111 116
2 B & = 26.5 36.3 108.5 76.2 32.5 24.2
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. e * ES e % e & e

e LI 20 40 20 40 20 40
& B 9 E kg/a (114) 108 106 114 107 116
HENEYE g/m? (554) 124 103 131 98 125
HBEEyEmE g/m? (584) 93 108 97 116 107
# ®W X x100/m? (352) 104 107 115 100 103
L A I m?/m? (3.07) 128 111 134 102 128
100 % %4 FEH R cm? (89) 123 102 116 102 123
HENELEEAHE % (3.01) 87 118 98 m 100
BB % A % (66.8) 104 88 93 106 112
kT HRE g (21.2) 100 99 98 102 101
) () BEN, Fo@bE20 RKioad s kR

OHEXREL, BIE4OXAREZD 116 THh -7z, "
HEIEHER 3 1 b 20 KLY OKOHRE ;W T

<, 40 K13 124~131 TH 720 BEREIE0 K TH [ / / /

~>72HEIE40 X132 125 TH - 7, gso so
HEEEENEXIIEAYOBEE20X LY 40K

DFHDED 70 1968 EDFEETILIEIZ 20 [KDF 4t e A (%)

ENBEELHo7e THE 20K D LAl BEH TS (

Motz (2.5) FdEBbNnd, BIE40IKIL 107 T 40 ﬁso — of P

ROHTIEE - 720 % (//‘ | o
REBIIZE A EDHE 20K X D 40 KOFHH b / ”

B 5<% ] SEIRK TR 20 ROHRBVBE b » a5 r a

2770 BREIZEAE40 XD 115 Th 7245, BIE40 X et : : M;mm ”ﬂm:(g}g))

13103 T3 - 72,
LALiZiIE A EDBA 20X L D 40K DFH D - [

7oA, 19694 [ 5 < W & | DEIRK &HEIRK Tkl Eof */e o ;/”'j X

0EXDOHREANBE N B - 720 BEIREIEWO KD 2 ‘,7“ [ ‘/’

134 TH»720%, BIE40 XX 128 TH 720 7 sob .
100 kr247: 0 EEMEZ IFLAFOBHEG 20K LY 40 -

EOHFRENR199E [5H<W & ]| £IBX & BIBX Lgmmgzqg;(g/mzo)o Hjmmggéxgﬁg(;)

TR 20 K DOFHREBE D - 720 SBIE 40 i3 o

FAE40 X & & DILRED 123 TH 72,

EHERESBERINTNOBEL 20X LY 0KD
FFAUED 5770 FBIE 40 [KitARAE 20 [X & 1 2ZF U TH
2.9~3.4%Th o720

BHGA L 40 ROHBEWER D H - 708 Fi5E
TLAOXDOHFREN »T20

FRTFREBEIIEAEDFRES 20X XY 40 KDHHR
{Eh 708, PEETIIREL -7 BB 40X
101 TH 720

Wi R REBEOBREX IR LI, chulk
3 L EROBMFIE, FEORK HEEEHEL LT

Belx ©

B3 A#MELREAORHE G»ERHH)
BHBENHEL THINE L6 LTED, BIEDR
B skmmRng, EaERSEER, BHvkan
FIELTHRELLLI-EEILND,

BB WL 7A 29805 8 A 3 B &ERA
Th - TERSE (1969 4F) 1BV THZIUIEE LW
BIERBDONE -T2 T-HBEMTIE 40 X112 20
Ry 1~288%Y, BEEZBLULEDO N
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otz 8 HDBEE (F2) i 1969 443 279 cal.
c¢m-t.day! TEBTH 722, £ DOIEF»rDOERITT
N TRORM ARARIIE N 5720 FHBHEESIT
THUECI0B UTTH o710 ERBOBIER I
1969 £ DYFEVRALEIEOBRAL ST N TV, B
BE40 Vit 24Ul X BEERE IIEEDH LN T R
YEFETIITIIRAESRHE B2, -

4 BEBREFIEORITEAR

HEX T (B, B FEEHEIED) OAI2WT,
IvE, B, HFEo LAL EHERESFRLEIL
R L REICTNOBELHBR I V&L 72
B, &, hZ60kg/a DNEEREL BT L%
D EDDEEIEZ B EOREMIIOWT, 60kg/a

SO L L » TR Lize TNEADE [kiU] T
12.98~108 ¥ CH Y 60kg/a BB TRELTUNB T E
NBEHLND, [HEHE] T 0~103%THY [k

I X VERTHDBREDVEREL TS, BBAR

i T7kil] #2368~92%, [HEH] »#67~97% T
WTNYERREETH 720

D& HHERIHBERRRTEE LS, T
B LALI 133~4 T, 4.5%8X 238 h T2,
7275 L TEHRRHE] T Tkl KB, 7. T3
HEZSHRIIUIIIZE TH - 2o RBERBXD
LAIL, ZEHZERSHERIHEEX L VEN, -7 B
VHRERDFHS £ 3~4F/m?* TH -7l BHEXD
HRIILZTELIBANTS - 72

® 11 TERB:BRER @EBEXD)

‘ TRE WA 60 @WK MEE manl
kg/a kg/axtt % 100/m? LAI o A B
(2]

{1969 59.6 99 353 3.2 2.91 7. 30
L b

. 1970 58.9 98 402 3.5 3.80 7. 27

: 1969 61.8 103 361 4.4 3.00 8. 6
B b

1979 65.0 108 370 4.1 3.50 7. 31

1969 54.1 90 316 2.3 2.57 7. 31

“E 20 1m0 56.6 94 360 3.0 3.71 7. 27

_ ) X . :

1969 54.4 91 286 3.2 3.03 8 7

5 b ,

1970 61.5 103 363 3.4 3.49 7. 31

=

KIRDREEZ DN THELEDOE,I S # X 5
&, £EFHEE HERLEI L T2 4 Lo
gL A E L X HEAEORBRE I LUNS, INE
IR THEIEINTNRZ - 7-flEE b s, XY
BEMIIAFTEHOEEIOEEY FT 5, L L
2R SRIFRD & 512 LAT 35 BB i/ 2o\
RERADH A IAFTRIOELEER B 5 #5R
CGEERD) &25% (B ¢8R T 2L EDER
REETHDIO, TIERE HOROLENPBEE
B, BASEEIL - TEDLIREELFID0T
H55 o
BBREEN S EREC L PR EO S BNHERE
BABIELIERT DN, RN SRERIC
A0, F-EHIHENC A0 EMHBES & <
REtL T3 ENALNE L -T2, TROLEEIT
—FRE L D VEMBIEN D ERbrB (T
Do F-EEEIER:AREOHHNEED LN D

(K2). BHEIHEE-EUEORTHEINL, B
WEGEEEL VRIS NTHR T &1 B,
LA TERIR 213 E 5% (BEER 12E%
CRED &V LRI TRE <D, 100 BrX47- Y 36
BRRELS LD, L LB X DEEET O
HRHEEBOMINIE »TEREN T2, 20T E
BEHWENBRULDEEFRMCRIZY L EEIED
€3E, FRELRCOOBRINITRONEMIL -
T, FHEOAEMHEENRLY, HHE EREO
HERBBRLOEDAFEES TR LT3, Tk
&%?##O%@ﬁﬁﬂiEVﬁLT%%bBil6
, BNIREDOSDIETHD,
&m&zﬁumﬁiﬁﬁO?gémﬁ&memﬁm
VHST LT COHOREHINEERRE [IREHD
EEEECET, Lo ook EREOKRTFN
BETFRITRIND -0, KBTS T8
X VEBERZ L O L 722510, HFEEDIEYRIO £
BRGEER BEERES, ZHED HESBEO
BE, LEHEORS, MRELITHDN, Thnd
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B 4 ER%E: HRREEmMBEONE (1967)

H 300

IS
0o
S
S

L

B oN 4

. ® ®N8.N12

9

/2 0 Il i | g g 3

m 2.0 3.0 4.0 5.0
HERESBEREHR(%)

R5 EESRSHFERL HUERRY -V EY
Wing - oBIE (1967)

FEEREAENRREEEL EREDOHRNIE -
TEDEIIENLTHLDTHS I M

RBAE R I NTHFERORY 7 Y EHEII I
& o> TS TR Y, BmERY: VEgHmE
LEHDF RPN, BRERBEOEMIL - THE
DO HEREEEHHENENE T (R4, HEHER
W & B LEHHEOEINIBAE X Y EHO FREN
T eV (R12)e T TEFEHRSARE BME
EFY: VEYEmME L OBREY 25 L (X5), Y
ERSEROEE, BEFOAEENNEL, 4T
N4DBAD X 312, 3.5% NTFIBn» T EmIcfE
SEHEREEFEROOT O DET CHERINELL
EFLTVWBZERD,D, THIEN4 D LAL 5tk
BRI NE <, BERCEDAEEREEIRELS

P12 SR> 2EHETOHMM (1967)

(4 EEH, g/m?

REER &2 L p
10 4.1 3.0
20 3.8 8.0
30 9.0 7.3
40 12.5 16.6
50 14.5 4.5

) HMmE=N12—-N8

LDEEZLND,

TTILHS 22 & 513, AFRPOESBRLELE
WX - TET L, ZRFRETIFERTIIREN
B otze AR DR OERMBHBUIL L ATHED
HRBENNIL DL TESERSHFRATHOL N
B o7z THERRIPTT TIZHALMIL L 5128
M2 X D HERDHFBELIBDOL NN 7 L1
2o TREOEMEENDETIL, R = ADHIm
2k, EHFERAFROBETIINS EBRE
DRMNZEDUVDEEZLND, COROEFEFR
EERLEOHDIFELE LTUBBIERDY, Th)iRE
IS5 AIRBLEXTTIZHELN TN BV,

— R RFRD B & RSG5 DEFT LB
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Analysis of Grain Production in Rice Plants in Hokkaido

II. Ecological effects of planting density and nitrogen
application on the growth habit and the yield

Masakazu TAKEkAwA*

Summary

With respect to the dense planting of rice plants in Hokkaido, it was found that the dense
planting accelerated the growth stage, caused the yield cnmponents to increase until heading, and
the light-receiving plant type to improve, while it lowered nitrogen contents in the top, decreased
the dry-matter productivity, and delayed the ripening of grains during the late growth stage.

In order that the above weak points were improved for yield production, both influences of
planting density and nitrogen application were investigated during four years starting 1967. The
results were summarized as follows:

The decrease of the dry-matter productivity after the heading stage in dense planting was affec-
ted by the decrease of photosynthetic ability in the field owing to low nitrogen contents during the
late growing stage. By the heavy basal application of nitrogen, the dry-matter productivity increased
sometimes even in the dense planting, but it was unstable under several conditions. The grain
yield became always higher with the top-dressing of nitrogen at the flag-leaf stage in the dense
planting than in the other method due to the increase of productivity after heading. The necessary
growth habits for obtaining a grain yield as much as 6,000kg/ha were noted in this experiment
as follows: 1) The heading in early August; 2) The necessary number of spiklets was as much
as from 35 to 40 thousands per m?; 3) LAI and nitrogen contents of leaves at the heading should
be maintained in the percentage from 3 to 4 and from 3.0 to 4.0, respectively. These results were
due to the fact that effects by the dense planting were uninfluenced by the light receiving ability,
the numbers of spiklets and leaf-area were profitable, and the growth ability of rice plants after
heading was maintained by the top-dressing of nitrogen at the flag-leaf stage. Therfore, it is very
important for growing rice plants in cold regions such as Hokkaido that nutritional conditions are
preserved during the late growing period, and, in addition, yield components are increased until
heading by such a method as dense planting.

The top-dressing of nitrogen was found very useful to achieved this purpose in this experiment.
But it may not be necessary if a supply of nutrition is readily available sufficiently during the late

growing period thanks to soil conditions or other factors.

* Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Asahikawa, Hokkaido, 078-02,
Japan.





