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Dry Matter Partitionings of Tall Haruhikari and Semi-dwarf 2-47 in Spring Wheat : Tadashi TAKA-
HAsHI, Kimio NAKASEKO and Kanji GOTOH  (Faculty of Agriculture, Hokkaido University, Sapporo 060,
Japan)

Abstract : Dry matter accumulation of each part on a main shoot and its partitionings (Jparts/dshoot,
9,) were measured at 3 to 7 days intervals during the growing season using the field grown (400 pls./
m?) spring wheats, tall Haruhikari and semi-dwarf 2-47. The seasonal pattern of dry matter partitioning
of Haruhikari and 2-47 was almost identical (Fig. 2). Based on the pattern, the growth was divided into
the following five main phases (Fig. 3). Growth phase I (emergence — flag leaf initiation); dry matter
is mainly partitioned to the leaf blade (60—809,) . Growth phase II (initiation — emergence of flag leaf);
after the start of elongation of the leaf sheath and the culm, the partitioning to the leaf blade decreases
and almost ceases during this phase. Growth phase Il (flag leaf emergence — anthesis); dry matter is
partitioned to the culm and the ear (without grain). The partitioning to the ear almost ceases in this
phase. The partitioning to the cellular contents in the culm decreases temporarily at about the time of
heading. Growth phase IV (anthesis — milk ripe stage); the partitioning to the grain starts to increase
about a week after anthesis. The partitioning to the culm decreases rapidly but that to the cellular
contents still continues. Growth phase V (milk ripe stage — maturity); all of the dry matter including
reserve material is partitioned to the grain.

In 2-47 the partitioning to the culm during the growth phase II was lower, and to the ear during the
growth phase III and to the grain during the growth phase IV were higher than those in Haruhikari.
Key words : Dry matter partitioning, Dry weight of each part, Growth phase, Semi-dwarf, Spring wheat,
Tall.

ILAFDEFIZINETEE L THEEEE R L
I N T &35 3, 4, Kirby*  Baker
& Gallagher? ZEESOMMEEEL TEICHEY
RATHWSE, —FH, BNEEOE®» > A5 &,
Waldren & Flowerday'? 4B &HBEOEME B
L OMENE OB EHEL, TOBAEREL T

* KREZ, F182 EFEES WEHI6IEL A) cBn»
THRE,

WE D0, YEAERTOREIZ DLW TIZTER
ERSVLDOPBRTH B,

ZITEAPRTI, BROELZ2EHBILFOM
e RfiE Ay, £ELRLE BT ECH
BEREZMELREL, FRICB T2 ELEY OSSR
Bia» o a AXOEFRELHO AT LI EE2H
e L7z,

NII-Electronic Library Service



BEs—BEIL¥, REAES L VERERKOEM SRR OV T 523

e EBE

SRER T 1985 FE I ILiEE K BB RS TIT
o7z, fEEMENE, BRARECNEEORE SR
n2ERBENANLVED ) B L UEBEMERK2
47 (L 3 /) X Jupateco 73S) ERWwz,

WfEI1X, 5cm MR 1R O>BEFERE LY
— R F—7%2&KF D 5cm [HRETHEERICEDIA
BT EICE-T4H19HIZITY, HEFEERIFEHRIC
B8l & L T 1A E L7 (400 @R/ m?, 5cmX5
cm OIEAFHEZ), IBEHE N-9, P,0s-12, K,0-9
kg/l0a OEIETEEBERE L TE 272, 5ATH
75 6 ARENI T THEBIRE 27D, 5 H
286 Hi1220mm, 6 56 HIZ10mm, 6 A 18 Hiz 20
mm, 5F50mm ZEKL I, £/, FBRA, BHE
FlO BB IC & VIRHEOBRE1T o7, KO
BlX3REIHREEL, 1KOKEZ & 2mXT7.7
m, ERNCINERY 7 7oy bE150H 7Y
IRy 7ay b EERG, WEHY T ey b
12, Imx1m (400 f@f%), > 7V 7HY 77
gw MZ0.5mx0.5m (100 @k THB, k¥,
ANV EH VDD TIREE®RE Y 7 7oy P
& xR0 EYEE S 2 EIREFAIEL 72,

L, FEOHETICEDLYE, 3~THIZ1ED
L& TLEBHMT 14~15 BT - 72, AEAEE,
BV THEY T ay b SIEFIEBL T
3 LBbnd50~100 EEZHEY D, Kikk, E
BraF>uad, BeEUBRLLER, MEHE2EE
A (FE, B3R, B) oL, 80°C T 48 FFfHE
BREZEBEMELBTR L, TEER, ARHR
FEROBES EECOLWTE Y2y hTTRTDTFE
PHREMODBEYESHEL, HECNT S FEE
OHERHEL, Ih2EEOFIIEEICET S 2
rrEH L, £, JITIERELSTFERRWE
b (FE+FEs) =FEL L,

B (Bl et COowTREWERERLR
L, F—Y x> bEDICE ) HldEBRYE (&
ra—R, NIeruo—2R, )7 =, S0,
ZEHER) PEE, ChW2BOEEYE (cum
structure) L EHEL, BEWED & MZEBRKY
HEZZLWErHIRNEYE (cellular con-
tents) & L7, £7, £EHMD, EYEOE
HUuORS, BELUEFAELREL, -V 7
Navtr¥a—%— (NEC &, PC-9801E) ZHu»,
“*uv ¥ (WATANABE 8, MP1000) ick->T

BRI T IVEEER L,

B, ARBRTHOWIEZEBENDLZY KX
(%) 13, HEYPHTICB T 288 EOBRYIEINE
i i EERECYIEINE ThR L TR0 /2,

& R

1. £EFBE, FREMSES L UFRINE
BlRIIALVEAY, 24TEBTL2ETELFSH
%, BPEATPES L UTENER KL, SEFBR
1Z, 2-47 DEHFESMERE (2 EEER) 256 HEN T
ZERBLTHSE - R L LITIZEKT, EEIR
XbOTERATH->72, Linl, HENPERTE
IVERRHE - R TR D EE-TBY, REGE
A EH VI, BE102cm, THREHSE, BH
569 &/m?, FEIE 456 g/m? TH-ozDIZxfL,
HEMRH 2-47 1IZBRIE 73cm TNV EA ) &Y
Bk, TREHIZINS L, BB 20
(516 &/m?) &z FENEE » - 72 (516g/
m?),

2. EBRIRISZYIEDHERS

#1 K aE - RO FRICBI ¥, RO
BEwE, BOMKEANSTYE, BB L U0FEOLY)
BEOWEBERLELDTHE, " AVIZDOWT
AL L, EHEWEEZ, HFE»SHFHRIHHEE
F TEHOIMCHEVERICHEML, EEHZER
WEBKIGEL &, BOML LD IZE D ZOENR
WAL, BoBgsEMEORYE L, HFE®25H
HtE»SHEmML B, 60 HEAX FEE®KSH
H) BoMEELLL L icnegkz, —H, B
DHBABYEDE S 12, BOBEWEICBIT5 L

Table 1. Phenology and characters of the
used varieties.

main development events,

morphology and yield Haruhikari 2-47

emergence 2 May 2 May
flag leaf initiation 12 May 12 May
double ridge 18 May 24 May
heading 22 June 22 June
anthesis 29 June 30 June
culm elongation ceases 1 July 1 July
maturity 1 Aug. 4 Aug.
culm length (cm) 102 73
leaf number of 3 9
main shoot
ear number (/m?) 569 516
grain yield (g/m?) 456 516
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Fig. 1. Change with time in dry weight of
each part of a main shoot for two vari-
eties. Arrows indicate the developmental
events; FI: flag leaf initiation, FE: flag
leaf emergence, H : heading, A : anthesis,
Mi : milk ripe stage. -- —-—-- leaf blade;

culm structure;

culm cellular contents; ------------ ear ;

grain.
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Fig. 2. Change with time in dry matter
partitioning (dparts/4dshoot, %) and
plant figure of a main shoot for two
varieties. Allows indicate the develop-
mental events; FI: flag leaf initiation,
FE : flag leaf emergence, H : heading, A :
anthesis, Mi : milk ripe stage. Dotted line
of plant figure is expressed for yellowed
leaf.
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Fig. 3. The pattern of dry matter partition-

ing, and growth phases. Allows indicate
the developmental events; FI: flag leaf
initiation, FE: flag leaf emergence, H:
heading, A: anthesis, Mi: milk ripe
stage.

AFHM U EFEHER S FEEHICE 2 8/ T,
FLEVIREFICHBLE NS, F~ODEIZ, %
MORMRICL b ALABuIINL, HEEERE %
BRACUEEESHC» T TEBL #5%), BTt
HLBOSEE EbO ThRw (B2, 2oz
Lo, Y27 L TOROERIL, 13132 O
TREENZ DD EEZSNS, 12, BADOSE
D5 b, HMENEYIE DS IZ HFERAE - — 8
WIETLTHED, ZOFRHATEELEDIZERELT
BAsEans b0 BN,

EFEMHIV B, s AP E 2 8T, BRL
HREDOSHE BRI L bl > TFEADSEHIE
D, BAOSENTERICIET T2, BI1Y 12BEER%
6~7 HHE » S MILMC 7> 7 OERS A S
N3 EEBELTVWAN, KEBTHLFEADSH
FCIEBTERR 1 BRIE» o B8Ic LR Ltk -, B
NDSD S B, BEWE NS B R RS L
ZIEIE 0 2 %08, HHBINAYIE A0 5 EC I AL
HE Tk %,

EEH VAR S BRI E 2R T, [Bl1E
EVNITNTFEASOAT oG, —f&iZ, BO
BT S (XBEEHA S AL £ THnL, DA
BT TR T2 2 L BE S LT 8781010,
AEBRICBVLTHHE IS i k512, BOM
FANEEEIAPBCRA L 2D, KRB, T
TP L Twa Zehs, BREUERaNTERES
NZOMWICFEANLERL T bDEEZON
%,

UED S DOEEH»S, ERMLE L EBRERK

NII-Electronic Library Service



526

HEREMF /5

B 57% (1988)

DEVIFERFEC DOWTHRITL Ta L L, £FEM 1
WCBOW TR CEE 2 HE - RHMHERTED &
nihotedy, BOBENHEE 2EBHIIICBWLT
X, REGE NN LVEA Y OBRNODHENEL > 12
(VvEAY 1T5%, 2-47 1 69%). B I T,
FEETHEOKRNE L 2-47 TEADOSER vrve
A1 24%, 2-47129%) ERBROMEANBEYE~D
SE NV e A Y D16%, 2-47 1 25%) HE S o
fe. Eh, ABHIVTRY > 7 LR BEOKX
Mo72 2-47T DFEANDTELEL -T2 Ovveh
) 1449, 2-47:56%). —73, 2-47iE e D)
N, EFHE IV TOMBREME O SEE
H»olzb DD NV B Y 349, 2-47 1 25%),
BINcHEs»R LS KHEHE TCOMEANEYE
DERENEL, ABWICB I 2E/BLEL -T2
(vveAY 10,34 g/fEE, 2-47 1 0.41 g/fA),

DD &>z, AEEEE»S>A2 L, R %
HMOEEBIX, FEEBEREGHAELT, »&D
RAMICETL T 0, &fF - RFEMEREEEL
TEEBHIBI 2 EORE I ARBL T3
ZEMHOMER ST, 5, HLOREIIONT
AEEHEOEREES T L L bz, BEER
Y OEBERIC O W TR L 72w,

5 B X #®

1. Baker, CK. and J.N. Gallagher 1983. The devel-
opment of winter wheat in the field. 1. Relation
between apical development and morphology
within and between seasons. J. Agr. Sci. 101 : 327
—335.

2. Haun, J.R. 1973. Visual quantification of wheat
development. Agron. J. 65: 116—119.

10.

11.

12.

13.

- BIIEH 1961 NEORECHET 25 £ 28 K
AR R OB HBE 5 3% B S & U
BREBEOFEZEICOWT. BIEE 29 415—420.

- Kirby, E.J.M. 1984. Significant stage of ear devel-
opment in winter wheat. In Wheat Growth and
Modelling (Eds.) W. Day and R.K. Atkin, Plenum
Press, New York and London. 7—24.

. Large, E.C. 1954. Growth stages in cereals, illus-

tration of the Feekes scale. Plant Pathol. 3: 128—
129.

. Lopatecki, L.E,, E.L. Longair and R. Kasting 1962.

Quantitative changes of soluble carbohydrates in
stem of solid- and hollow- stemmed wheats dur-
ing growth. Can. J. Bot. 40 : 1223—1228.

. Makunga, O.H.D,, I. Pearman, S.M. Thomas and

G.N. Thorne 1978. Distribution of photosysthate
produced before and after anthesis in tall and
semi-dwarf winter wheat, as affected by nitrogen
fertilizer. Ann. Appl. Biol. 88 : 429—437.

SRR B 1971 RBEEO 720 OBEACERIA E

BV EmaBis, BEE, EE 350—351.

. Rawson, H.M. and L.T. Evans 1971. The contribu-

tion of stem reserves to grain development in a
range of wheat cultivars of different height. Aust.
J. Agr. Res. 22: 851—863.

TEFE 1986, B/ INEOREBLEE L SERSE
BB DA% ALHRE T B REERE 57 1—
76.

Thome, U. and W. Kuhbauch 1985. Change in the
carbohydrate pattern in the cell content of wheat
stems during grain-filling. Z. Acker- und
Pflanzenbau 155 : 253—260.

Waldren, R.P. and A.D. Flowerday 1979. Growth
stages and distribution of dry matter, N, P, and K
in winter wheat. Agron. J. 71: 391—397.

Zadoks, J.C.,, T.T. Chang and C.F. Konzak 1974. A
decimal code for the growth stages of cereals.
Weed Res. 14: 415—421.

NII-Electronic Library Service





