BEHRARER 30: 32-44 (1974)

KfgmEOREBABNBE®RCE T 5 H%E
III. BN b v~~~ & 5 B # 0 BRI FI H

ERA

B Bt R

I AN :

Studies on the Nutritional and Physiological Characteristics
of the Rice Varieties in Hokkaido

I1I. The efficiency and absorption of nitrogen fertilizer
with labelled nitrogen (15N)
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1970 YRR AL 0.6 0.2 (5NH).80,, R 9.63
HHETRMERER 0.6 0.2 " 9.63
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REBER A i ® B oW SRR IEZEHh B £ | B OB M
1970 x5 b 5. 27 7.7 7.26 8 3 9.22
1971 | = 5 % 5.26 (5.25) | 7.12 (7.12)| 7.30 (7.30)| 8 9 (8.10)| 9.27 (10. 1)
4> 5.26 | 7.17 7.30 9.14
1973 LE b 5.26 s 7.19 8 2 9.18
F b b 5.26 7.11 7.23 8 6 9.26
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) LERZNE (g/m?) 15N iR IR E R O RIE* (g/m?)
RBRRE Ay E % ®

T | 10T | MBI ORI | g g | LR T | OO R OR S

' = R ‘ 1.03 | 206 | 2.71 | 488 — — — _
2R p-S e 362 | 6.62| 753 | 963 | 151(41.7)] 2.97(44.9)| 3.07(40.8)| 2.56(26.6)
SRET R E R — | 785| 824 | 1151 — 0.60 (7.6)| 0.69 (8.4)| 0.83 (7.2)

® =2 R 118 | 199 | 328 541 — — — _
Lihh & e 428 | 553 | 6.69 | 8.30 | 1.51(35.3)| 1.96(35.4)| 2.12(31.7)| 1.81(21.8)
KRR B R — | 630 | 804 | 11.46 — 1.19(18.9)| 1.31(16.3)| 1.34(11.7)

' ® % 219 | 256 | 4.04 6.74‘ — — _ _
=5 b & B 442 | 4.86| 6.03| 8.98 | 0.98(22.2)| 1.13(23.3)| 1.29(21.4)| 1.24(13.8)
ST R B R — | 6.81| 790 | 10.36 — 0.79(11.6)| 0.77 (9.7)| 0.98 (9.5)
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- . YRR | - Emg T O A
E: X 4 EH- ET =5 *H-
By || By | T | By TR B (%5 |7 | A
fony # i 675 | 325 | 670 | 330 | 53.7 | 309 | 154 | 16.4 | 18.0 | 656
ST R SR — — | 583 | 417 | 522 | 319 | 159 | 169 | 181 | 650
Ui * 4] 68.2 | 31.8 | 668 | 332 | 524 | 269 | 207 | 149 | 18.2 | 66.9
ShEETY B R — — | 563 | 437 | 504 | 305 | 191 | 134 | 157 | 709
PP # e 735 | 265 | 637 | 363 | 504 | 31.8 | 178 | 11.3 | 185 | 70.2
ShETY R L AR — — | 620 | 380 | 51.9 | 312 | 169 | 122 | 204 | 674
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HMNOEIEERERE HEH&D | REMC T 2 Mo ERER
(g/m?) %%Ebg)g EREORRT (%)

H B K 4 3 .
\ o= | HEH o | EE,rS0 | HEEKO
MR A | RO ﬁ(gf,’nz)igﬁiﬂﬁi%mzs

% 4 v AV 047 1.68 1.21 28.0 72.0 —

L s b 0.44 1.21 0.77 36.4 63.6 —

fE * b b 0.23 0.87 0.64 26.4 73.6 —

wEgm| 14 v A 0.11 0.54 0.29 20.4 53.7 25.9

%iﬁ L ok » b 0.25 0.95 0.67 26.3 70.5 3.2

BE| = » % 0.13 0.66 0.32 19.7 48.5 31.8

S ORTHTIIRET L, (EERHU R ORES ~
ORI, T4 AV 1> L0 1> 6 %] DIE
2, BioRCREE SECHEB T AERANED LR
too —H, BBWIC B35 HA~OR T, 3RES
}, 65~T0% TH-70% [FHBI>ILEh,b]>
T4 Y] OB OB B ERGEERZR
Lic, LasL, FHRLICL ST, RT3
FAOEERBLTOL 0, BIOR A EHL 2
WD o T, MBI o\ TiY, BB FE ORI
MNRdHVLOT, HREROBOBIBEF MM
BIRTEENSBITLILLD L ABRA, ZOBT
Hix, BB RS ESV L, I KT A R
DEWERERECIHT 5 L O BT LIoKieEHR
DOEDLEE, MBI X TR, [265] M
736% Th b4 Em<, PWT T[4 H Y| 2 72.0%
CHL, TLEMH ] 1163.6% Tho & BN - 10
R, TLlismb ] o 2 Sk LT, N
OBEA~ORSENT TG (R4), HEROZEE)
LOBHECKETHEAIMEC e bR, T
e, B bt D BN A i K - T

Rc 5BANT, HEC ST 2R~ OBREEE LR
HALAEC f5iF BN D OBA~DOBITEOHEDER
CXoTLfcb3ndLolBbhis,

HIBTZRUEIREE RO I FII A R D0»TAa D
L, BERZEXROBRNE (£3) L, RBWcERER
b, BENOFIHRCONTRDE, TLikmb] A
67.0%, [ 5% »49.0%, (1> 4 Y ] »415% T,
TLknb ] OYHEMERBIEEROFIRRN L - &
LHiEL, 2REOREELESLHTH- 2, DX
512, 3aMiLd, YEIMELEIRE RO FIHRIL,
Kt ROFHLL KE {SbEbh, 20, (Al
ERNBDOII,

—H, WIEEEH DK FHAN~DE L (F4) 12w
ThAE, ERHC BT, SRELLES~
OB HANRE 60% MR TH Y, [THH] 2o 2
SR L TETE L, BRI X 250> imEE,N
RKECZEHRTHLTNEY, Fi, HIEFERORSS
I EBIESEFEORS LA ® TS L, LERLEICE
WL, WP WL IEIERBEOR ik L, B
Mg Loy, F T, M BTikED



36 e R R REBER HI0 T

GO -

AT
A 40

oW R gk MR P R
¥ o ¥ S
AR ab;we*q o
BHmw HEmm BEmm
A Lisind h b
1

&) BRI oS LEEoBERFARORAEYTL,

(1974)
SRR R
%
©8.0)/579
wof aas)
#mor 49.0
(78.8)
o (80&
B
20
.
1%2 H o
A
Lu
LRRL

7 = it
LN L b XL

REBC L AEBERFS IVHRERMBREEROFI AR 2R (1973)
() ROBEIRBAMEY 100 & Legaxr R,

£6 BEMcRTEBNF v+ -k BRI sBREFFAROZER (1973)
FROFAEX (%) LBERBNEORFT* (g/m?)

OB K % BN 23|k IR X 5 |MERX D
ZRRE* b v - BN & B kR +HEE X G
Y- RIRER THEXE
A4 >~ Ah Y 58.1 32.0 1.8 2.56 (26.6) 2.09 (21.7) 498 (51.7)
i e LEnd 36.1 22.6 1.6 1.81 (21.8) 1.08 (13.0) 5.41 (65.2)
x b b 28.0 15.5 1.8 1.24 (13.8) 1.00 (11.1) 6.74 (75.1)

_ A v AV 94.0 41.5 2.3 083 (44.1) 105 (55.9) —

iﬁ?ﬁ?’éh&.ﬁ LEmbh 158.0 67.0 24 1.34 (42.4) 1.82 (57.6) —

F B b 69.0 49.0 14 0.98 (71.0) 040 (29.0) —
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(LB X 5 RILFIREHE D BRI DN TR B &,
EIEEROBINEY, REBIEX Y L BB I
MHickE <, ZEEECEEMBIC, EES
BT HBcRERCEL, BIREROFIHARL, ©
nrh, 509% & 86.2% T, WEBIEEROFARIL
KEBRERD 1T TH 12, 1o, FEEBIEER
BERBBIEEH L D L ORINEFIAR S B ER Y
RLT,

OIS, BN SN OBEER O KGR TORE) Y,
TcORTHTHET S L, EBD LI SIT, WELD,
ARG EC 50%, 3EHY - BT 35%, R 15%
WigkomL, BT, thZh, 18%, 15%, 67%
THo- 1o, FEREEEFEIEEBESHFTLL T

®T BEMEBSIVBESNHNOERRIREE L FIAR
(1970, 1971) (& #; o)
. LHFBIE (g/m) e Wil -
2R muma LR R FImR
g | | SPE mgn | e | o SRS | o)
% H W U _ —
om0 = B A B 538 | 6.66 8.96 | 1.02| 1.00 0.67 | 50.9
% # M R M — —
T 652 | 7.43 9771 165| 172 148 | 86.2
|
¥R R % _ —
7 B H R AR 7.42 875 | 10.05 0.65 075| 078 | 39.1
L §i R _ _
Lo71 7B 697 | 11.92| 11.39 0.91 1.30 | 1.09 | 65.0
ShEET R B IR 6.63| 751 8.84 9.07 | 053] 057 063 | 063| 315
IE R HERE ‘ — | 1703 8.69 8.68 — | 0.40 049 | 0.72] 359
* 8 BREEROKMEEN~ORSL (%)
P . - HAME 220 e | R M5
g | ARER ey [RE ey [RE | w | (BB w D (R w
S RO RO _ _ _
1070 % "R i g | 564|436 | 515 337 148 186 | 145 | 66.9
R B R M . _ _
% @ i pu | 545 | 4565 486 | 350 | 164 18.1 | 154 | 66,5
YR R _ _
7 B B2 IR 386 | 384 | 23.0| 240 | 227 | 533 | 115 | 19.8 | 68.7
ST R W& _ _
1971 7 H R 233 | 534 | 233 | 269 | 262 | 46.9 | 139 | 244 | 617
SHFETY A% 18 AR — — | 491 | 333 | 176 | 31.0 | 268 Qz‘BA uo‘wﬁ
1 3 L 008 e — 1 —| 341 439 | 220 %J‘%ﬁ @o|u7 19.6 | 67.7
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&9 BEMERIUVEBERHANOBIEERDOB~ OERRA

T AOWIE ERERE gy e, [AMED| RAMIZ 50 5 WO BEER
(g/m?) it ERBEORFT (%)
R B K 4 il S
B | g om m SARMEN T | MMM | 2Ees | MO
’ * (g/m?) (g/m2) EHEE| OBTE | RN E
¥ RERE L s 0.45 0.30 0.64 33.3 66.7 —
1970
% ﬁgﬁ’ésﬁﬁ‘i fﬂg 0.28 0.99 0.71 0.95 28.3 727 —
YRPERE | o5 | o 0.39 0.26 218 472 47.2
ot | TR | 02 067 | 046 | 028 313 | 413 1.3
YT R AR 0.10 0.39 0.29 0.24 25.6 60.5 13.9
LR HER 0.09 0.49 0.40 0.08 18.4 17.1 64.5

ThoOLERNC I\ T L EH - BAORF LI E
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DET, 1971 AT/ - B EIR 7 BE O
BB OWTARD &, BIEEZORIVE, BED
YR EROKE L IR, WEL L HEE®
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Wi ok bl BIEEFROFARL, YFHEN
%7 0 BEBEBE 39.1%, FE BN 65.0% T,
Y EUEBIED S L RS, FEEBREROFA
RIZEEBBIEEKD 175 TH- 1, T, KiGCH
X h g RH#R 7 A H o BIESKOMSNE T
i3, SEYRNCKT2EREIET 0 LBIERLEOXE
BN L VHBRCREIhI, Tihbb, SRR
1B OERERZ, 2B W AR, #2858
XD LR - BAORFERB UL LLEL, H
LT, EIE BN 38.4% o5t LYERGEINAS 53.4%,
BT, 198% 1oxh L 244% THh -2 —H, K
SR 51T 5 B OFL /I, BB 68.6% 1%t
L, EEBES 61.7% T, FEBREHD B~
FHZH EEBIREFEL 0 L SAE,I o, ¥
7o, MBS OB 13 580 BIRE EE R
13, WThLEBBIENERBEIEL Y E Xy, »ol
UL OBERE L o foh, EELLBTLR
EEROBIIEETIT LA EEN L, Lipi- T
BNl MO BIREAEREE LD 2D R
FTLICBIRZE LoEIEAME S DI &iE, BUERLC

B3 BIREEOEADR G A EBBIEOHE LD
LIENI EAEST TRy, BEEEERNERER
FERIVL, BRWICRTL e REECERET
EPENNZ ERRL TV B,

D¥R, FEBIECELT, SEMREEIEE 13
HEEIRO FER B R IC L s2RYHE T L
(1971), £ FFRINE, LEMBILBEIE L b L 5hTER
RILEIBD ARG E X aEAAED b, —7H,
BREROTIREL, $HEPREER T, iR
20 A HICIEARICEL, TOROBIREN X b TP
VoKL, IRERMIBECREBRC R RICEL
7o WRMECE L R OBACEROFIFAEKD, Sl
TSR HEEAEAS 31.5% =5 U, [F3ERH ;60055 35.9%
T, IFERBHBIROFARLRE X 57,

KRN~ DOBEEROE ST OWTAB L, Ik
EREBESERIHFBYRBEERCLLT, &
IREIZES~ORLTEAMEL, B - BORSFIT
HbMCEGEARRED bR, L0, BROET
L& QIO I M E X AEENED D
i, Tiebb, FIWIRLAX 5, SEEEIG
B X B 3 13RI BN 2 B R O B~ o 3
FHREREN S L, TOKE, 280 BB LA
JEEHERIL, VB U D LD SAnFEIITH - 1o,
DLV, HEEC B35 LM LB RS
B~ OERBIIFIE, b - IH, IBHRSCRIR X e
BRZFCAHETHLOLEL BN, TORITIRH
P s 5 BOBIEERERED 5 b, SEENE
MBS R X 14% Zdiah 50 xt L, -ZER 1800
PL 65% 12 boEL, IRERMILIR ORI L2c S R AE
BB TST 2 HE808E 0 LB R,



KRR O KR EH AR T 5 TR

3. WERNBZETE ORI A
ZFRRE, TicbbTve=THRER - WREEER
ORIF R H LT 5708, BNHNO; &

(Tm) 39

NH*NO3 @ BN 7 ~a ¥ AT, LEHRS
DN IBIERF AR BRET Lo, £ RRINE s L UGEIE
BROBIEE & BEEROFIARY R101RLT,

£ 10 NH-N 35X NOy-N 0 RIUEE & BIES %
DFIER (197]) (28; £5)

= BN HRBERERENE
LAZRRIRE (g/m?) (g/m2) | BERO
Ea 5 X % P FIHER

wan | MR o | e RRE
(%)
" £ & B 5.44 6.12 7.78 — — — —
s | LEEMIME SNHNO; alE | 660 | 858 927 | 050 | 063 | 068 | 340
& " NH5NO;  » 7.54 897 | 1037 | 030 | 032 | 029 | 158
ié W OB BNH,NO; » — 7.09 9.68 — | o065 | 076 | 37.8
" NH5NO;  # — | 812 | 10928 — | o020 | o022 | 112
P % B e 7.44 8.33 8.51 — — — —
5 | L¥minm SNH.NOs &l | 895 | 1221 | 1021 | 116 | 106 | 111 | 558
i " NH5NO;  # 823 | 1019 | 1110 | 051 | 048 | 049 | 255
ié OB H7 BNHNO; — | 1065 | 1012 — | 112 | 110 | 559
" NH5NO;  » — 964 | 1052 — | o027 | 035 | 173

T, BIEUEOEZRBINECOWTALE, £
BRI G, EBRAIECHL T 4 LBOHREL
BWEKELICEXD, BERAEELRLI, FAEET
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Studies on the Nutritional and Physiological Characteristics
of the Rice Varieties in Hokkaido

ITII. The efficiency and absorption of nitrogen fertilizer
with labelled nitrogen (15N)

Yoshihiro FuruvyamMa*, Koji Fuiiwara*
and Matsuo MiNamr*

Summary

This investigation was carried out to make clear the efficiency of basal and additional
nitrogen absorption by rice plants with labelled nitrogen (1*N) in the paddy field.

The utilization ratio of basal and top-dressed nitrogen at the young panicle formation
stage by rice plants was investigated with the rice varieties of “Ishikari”, “Shiokari” and
“Sorachi”, in 1973. Experiments on the placement, the term of additional nitrogen fertilizer
and the top-dressed nitrogen farm (13NH,, 5NOj) were conducted with the rice variety, “Sora-
chi”, in 1970 and 1971.

The results were summarized as follows;

1) The utilization ratio of basal nitrogen fertilizer calculated from !5N tracer methods
were 38.4% in Ishikari, 26.5% in Shiokari and 16.1% in Sorachi, 27.0% on the average. The
utilization ratios of top-dressed nitrogen fertilizer at the young panicle formation stage were
41.5%, 67.0%, 49.0%, respectively. It was confirmed that the absorption of basal nitrogen by
rice plants almost finished in the middle of July in every rice variety.

2) The gross recovery of basal and top dressed nitorogen in the plant was about two
times greater than that of recovery calculated from the 13N tracer method.

3) The utilization ratio of top application to deeper layers of paddy soil in the young
panicle formation stage and seven days after the young panicle formation stage was calculated
from 65% to 86%, which was substantially higher than that of top-dressed nitrogen to the
surface layer and absorbed gradually.

4) The utilization ratio of top-dressed nitrogen fertilizer at the young panicle formation
stage was about 50% in a year of high temperature conditions (1970, 1973), and 32% in a year
of low temperature conditions (1971). In a year of low temperature conditions, the utilization
ratio of top-dressed nitrogen at various growth stages (young panicle formation stage, seven
days after the young panicle formation stage, booting stage, heading stage) ranged from 30%
to 40%, there was little reason to choose between those stages of top dressing.

5) The absorbed nitrogen derived from top-dressed nitrogen fertilizer, applied at earlier
growth stage, was distributed in leaf blades than the leaf sheaths and stems. Nitrogen
applied at a later growth stage was firstly found in leaf sheaths and stems, and it was trans-
located to the ears with the progress of ripening. On the occasion of top-dressed nitrogen
at the heading stage, about 80% of absorbed top dressing nitrogen was found in the ear at
maturity.

6) The utilization ratio of top-dressed NO3;-N was inferior to that of NH,-N, ranged
from 11 to 26% in all plots.

*

Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Asahikawa, Hokkaido, Japan.





