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Effects of Tiller-Composition on Dry Matter Production in Rice Plant
— In Connection with the Planting Density and the Nitrogen Application —
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Fig. 1. Changes in dry matter weight per m?2.
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Table 1. Effects of planting density and nitrogen application on dry matter weight and

1) EREE IS T 5 EENEME (Ir) & F-1& (F)
Increase ratio (Ir) of dense planting to standard planting density and F-value (F)
* & LRFTFD 2 K50 & it
Main stem Primary tiller Secondary tiller Total
A/H
Month/day Ir(%) F Ir(%) F Ir(%) F Ir(%) F
7/5 - 6.58 0.76 - 3.23 0.05 - - 7.41 0.00
- 7/15 - 7.23 10.25* — 13.04 18.38** 28.79 13.94* 16.03 17.96**
—:Tﬂ g 7/25 — 18.51 .52.47** — 20.81 8.70* 44.98 42.82** 28.60 43.23**
g 55 8/4 — 19.58 14.77* — 31.63 66.28** 67.39 264.69** 45.16 212.50**
= g/ — 24.30 18.86** - 37.51 158.78** 70.49  1201.29** 53.06 958.04**
9/13 — 24.21 7.37* — 37.52 193.15** 77.92 583.43** 57.22 1931.39**
7/5 86.84 35.36** 93.55 11.52* — - 88.79 24.04**
7/15 82.43 420.92** 70.43 175.57** 42.42 10.92* 67.61 133.02**
;’{\nc\é 7/25 62.98 174.05** 45.35 62.65%* 10.04 1.76 36.40 39.54**
% g 8/4 60.84 50.74** 36.95 37.13** 34.78 17.74** 8.73 2.69
8/24 51.40 25.02** 24.98 22.62** 40.97 Ia(16.50**)V 6.13 Ia( 9.60* )
9/13 59.18 47.69** 25.15 7.60* 55.84 194.91** 14.65 8.70*
1) BRI 2 S HnE (Ir) & F-{& (F)
Increase ratio (Ir) of heavy nitrogen application to standard nitrogen application and F-value (F)
F B Lk 2R3 & &t
Main stem Primary tiller Secondary tiller Total
; RA/H
b Month/day Ir (%) F Ir (%) F Ir (%) F Ir (%) F
B
7/ 5 - 1.35 0.76 3.33 0.05 - - 0.00 0.00
:“ - 7/15 10.70 18.76** 18.91 28.21** 33.79 10.30* 18.26 17.01**
; :ﬂ _§ 7/25 6.28 4.68 29.13 10.43* 28.89 8.10* 24.34 18.27**
® 0 8/4 5.74 0.98 15.61 9.84* 27.75 15.22* 18.59 17.97**
gs 8/24 - 4.14 0.44 10.98 6.75* 37.50 101.08** 20.88 65.62**
] 9/13 - 1.31  0.02 2.67  0.63 3%5.17  32.03** 15.25 60.36**
{ 7/5 0.00 0.00 6.82 0.12 - - 1.96 0.02
\ =% 7/15 8.98 9.12* 16.51 15.05* 37.62 8.94* 18.08 14.32*
i ;ﬂ'[ = 7/25 6.42 2.93 16.49 10.63* 28.63 12.08* 18.14 11.54*
: g & 8/ 4 4.95 0.54 15.33 7.82* 35.01 8.89* 20.43 13.20*
; 8/24 — 4.19 0.27 12.05 5.93 48.91 Ia(16.50**) 24.19 Ta(9.60*)
» 9/13 — 2.06 0.10 4.72 3.50 42.75 40.24** 17.88 9.22*
i s, ENENS %, 1 %KETHE
Significant at 5 and 1% levels, respectively.
1) BRI & BREIED L EIEH
Interaction between planting density and nitrogen application.
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Table 2. Changes in the distribution ratio of dry matter to leaf blade and to stem

(including leaf sheath) in the respective order of tiller

o B E (%)

RFIAY X2 Distribution ratio (%)
Stage Plot % o %
Leaf blade of Stem of

Ey 1LRGF>  2:kGF> AR E= 1RaF>  2:kaF> At
Main Primary Secondary  Total Main Primary Secondary  Total

stem tiller tiller stem tiller tiller
DiN;y 10.14 29.66 10.93 50.73 9.66 27.61 12.00 49.27
I D:iN, 10.43 29.74 11.61 51.78 8.54 27.48 12.20 48.22
D2N; 12.32 30.16 8.89 51.37 9.85 29.57 9.21 48.63
D;N, 11.32 28.61 10.75 50.68 9.20 28.86 11.26 49.32
D:iN; 7.51 27.87 20.45 55.83 5.53 21.41 17.23 44 .17
I DiNy 6.10 25.68 22.56 54.34 5.10 20.41 20.15 45.66
DN, 7.89 30.37 20.20 58.46 7.37 20.95 13.22 41.54
D3N3 6.51 30.41 18.60 55.52 6.70 22.02 15.76 44 .48
DiN: 4.01 18.85 22.69 45.55 4.90 23.36 26.19 54.45
I DiN; 4.34 20.27 23.06 47 .67 3.46 22.25 26.62 52.33
D3N, 8.24 24.96 10.51 43.71 9.52 36.89 9.88 56.29
D:2N; 7.27 28.61 14.64 50.52 6.01 29.61 13.86 49.48
DiN, 2.21 12.39 15.70 30.30 6.35 29.24 34.11 69.70
v DiN: 1.54 11.10 19.75 32.89 4.78 24.77 38.06 69.70
DN, 4.18 17.54 7.86 29.58 12.23 41.82 16.37 70.42
D2N: 3.33 14.97 14.67 32.97 7.91 33.09 26.03 67.03

1):I; 7A5H—7H158 II; 7 H16H— 7 A25H IIl; 7 B268—8 A4 H IV; 8 A5H8—8 A24H
July 5 - July 15. July 16 - July 25. July 26 - August 4. August 5 - August 24.

2) B 1IXEBR
For explanation, refer to Fig. 1.
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Fig. 2. Leaf area index (LAI) and its composition of tiller-order
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For explanation, refer to Fig. 1.
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Fig. 3. Relation between leaf arrangement of tiller and specific leaf area (SLA)
! 1 %KETHE O: hu; #EE D Fin(E5 T 20K EENERNES)
Significant at 1% level. The top of leaf arrangement (height of uppermost
1) F1Xz2E]| leaf top in the respective tiller).
For explanation, refer to Fig. 1. ®: hb; ¥REN TR(ES T ONRTENEZERNE L)
2) ¥ERBOES (hm) & SLA OiEBIEH Tl}e bottom of leaf arrangement (l_lelghf; of lamina
Correlation coefficient between height joint of bottom leaf in the respective tiller).
of leaf arrangement (hm) and SLA. X :hm; #EEBENE X (FDTFONENKIHRNE S DIFHE)

Height of leaf arrangement (mean value of heights of
leaf tops in the respective tiller).

E R e DRGSO memememes i 5 15 i)
Main stem. Primary tiller. Secondary tiller.

_..’7._




hERL - REES

BEIZDOWTAD &, huld, FIFODRERHIEE S| i):m( - % A AT TRESD & L7,

BHIC, GO —ENEBERMEIZET S L, I OBTIIIEENEE2RTI LA, 8H4H
NDERB IV 1RMFOTED LN, —F, hbix, 785 BBV THITF2IA EAbI1T&E
HMERC L B201I2, BuplT213 88 k-7, 8 H4 HOERB LU 1 RXGIFDI2iE, TED

HENick2ahb o ERE» B LN, hmix, 7 BISH TS M CiZIZEELES 2RL7T,
8A4 BT, FRBLIUVLIRDITF2IZBWThuilf¥) hm » FRAPEBH LN, THOTREIC
T hT, %LT'OFEEJ’C‘&ioiﬁJEFé{mEé@%Eﬂ%%ﬂ?lﬁ:o

SLA & hm DREjic 8 A4 BICAEL ANHERERED LN, BWVEREBENGFITOA/II
ﬁA%ﬁO &#%b#t o7z, UL, Zoohm & SLA ORE % #MIC 45 &, F0BERIE

T ORMICEN B B2 eHBOLNZ, Thbb, —EDBEFRE2RITDOEIERBLU L XTI
DTHHT, TDOTRD 2KRFITFOTIE, ZJIZEABENEINDEREZ L2922, kK& &
EWSLA o 2R L7z, 20 2 k3F212 817 5 SLA 44 OIEIE, DiNi, DNz T
Dle, DNeX Tl 2§ 2 & A5EE & v/,

T ONEREIL, ZOFITOORERIICL 20 EFICH > TES LS Z EXRBH LN,
it,nwﬂ%mﬁAu,_@%M%mfmc#ofdt c 572, SLA Ok & v RFEDSTIHE R
TIZBIT BMEMLEMETHID LWz EhrmonTtnwsd, TN EREL T, ERENKWSITD
MWREVWSLA # RTDIE, BETRBOPAEGENDENENBELTHE LEZ NS, &5

TITFODEBIH ) ZTHEHENEEICL) SLAHNE LS LB EHEI NS,

8 H4 HIZ, ERENEWV 2RGIF2I2BWT, BEFEEXIZHENTEHEMX D SLA 29K <,
BIEWAHERT Z EMEBHLENT, 8 A4 BICBIT2EEEIX, FRBLIV1IRFITFOTRLE
(, I&WSLA 2 RL T3, —F, E2HcELAL LI 12, BXo LAL 12, BEEERX
WZHARTER, 1 m%tfom%ﬁzrmmm INLNT Lid, EBHEX CHELEIZ SLA /3w
(Ew)%é%<%§tt:e%%tfwéoﬂAmk¢u,ﬁ%w«m%mﬁﬁxtﬁﬁtt
ZRREERICHELZ 52 5005, BHEDZHEEIBRET L T2 E2HEBIENE, 207D
TR 2R3 F>7 SLA %, BEEERICHENTREL-LbDEEZLNS, UENLHIC,
REBIMDBNGFIFONFCERBEL2FL, NEWSLA 2732 L, FTOBEIEENZTNK
REFRICHET 2R LTv5, 8 A4 HIZ, MFEERLICHETEEZ A5, IR
DB BRX DS EmEIET T2 & EEEL T, ZnZ E3FERENS,

4. £EMBH

%4 X FRoMESERE (RGR), #iFEL®E (NAR) B I uo¥miglt (LAR) o##% %KL,
INLDEEBITNERLE3IRICKLZ, RGR & NAR ICIFEFWHICE <, £2EFEBICLR
Do TR T § 23U O#REHRRH S 1, MEDOMICIZ TELUED T T O T WIEDHERE R
H 85172, RGR & NAR (3, NHICBWTABLET2RLA, ZOETICEBHEEEICL S
THEAGED 51, DaNi, DaNeXDET A KR THh - 72, T DL, NEE OO, NVELEETD:
N1, DiNoKICIE TN KA FRD b1, HEEEIC L bEII DA L -7z, LARICIZ, ITHIICE
—7%mRL, FRUBTRLTRHSIEDLNT, ZOE—7DER 2L, BHEEBEIC L 5HE
ﬁ‘ﬂﬂbb‘f DiNi1, DiN:XicH~T, D2Ni, DeNe XA EH 72, ZnEIZ, ©LAMICEWT
BEFE X 70 D), DiNi, DiN:XAMEIC B W T LAR 2 25 DI2xt L T, D2Ni1, D2N2[X A%
ﬁé%tomkaARmﬁuu,Hmu%uﬁmm%ﬁ%ﬁ%mentﬁ,m%%%wfﬁ%
wRBARIEEED S o 12,



bGPl X7 L AN AF S R AT - A7 A P) -7

227 18+

20t 161 140F

18}

16l 14}t 120}
S ! o> 12} =
§§ 14 §§ gﬁo 100}
AL 3% 100 3%
HE 10} B B .l
X S 8 i
g gt E B3 60}

g 6 #*
6\-
A J 40
20+
2 2r

I 1 W 1v v T v I o1 W W
FAY FFHA i35
Stage Stage Stage

%4 HxtE EE (RGR), #iE{LE (NAR) B L oEmREL (LAR) D#f%

Fig. 4. Changes of relative growth rate (RGR), net assimilation rate (NAR) and leaf

area ratio (LAR).

1) 2R, F3xrBHR
For explanation, refer to Tables 2 and 3.

®—@ : DN O——C0 : DiNa. A A : D:Ni. A-eeeeee- A : D2Ns.

# 3% RGR & NAR 3 L *RGR & LAR M #HEMRSK
Table 3. Correlation coefficients between RGR and NAR, and RGR and LAR

R Y
Stage NAR LAR
I 0.6541 0.5455
I 0.9763** —0.6518
111 0.9940** —0.8592**
IV 0.8787** —0.2600
&2 0.9514** —0.5526

w0 1 BKETHEE

Significant at 1% level.
1) E2kr M

For explanation, refer to Table 2.
2) 8 A258— 9 A13H

August 25 - September 13.
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bk ki, EERBIFOHEE, RGR 2 NIHILIENLIICB W T NARICKE(HEINS Z
EWRL DL o, —HRENC, EEEI, EFVHICRERBOKRNMIZEINED, ZNE
ITERME L) NEWEERERICKEEN S, $72, LAR oiikii, NAR DET 2BV & ¢
monTtnsd, 2ZTNAR & LAR BRIz onwTAa % &, IIH, M, VEICEZNFhr=
—0.853**, r=—0.888"% r=—0.679* & ANHEERER LD L7z, LAR #Ef4ICE, TTEIB &
ORI FAEEEIC & 24EEH 2D 51, DaNi, DeNoXd LAR 25K Th - 72, T A TTHILI#
NHD:N1, DeNzXiz 5175 NARDET 2426 L2 bns#@ansg, Zoll, MAIcBITS L
AR DIERIZEMHENOEE 2145 2 e & 2 b, 2 CE2ETRLNLBNENENEE
AlorlicEE & LAR & otEBIRE 2 B 4 RKiICRL 72, LAR &M BesEn i, MENZ B\ TH
LA BRARRD N, Thbb, FRBLV 1 RGITOEEIH~DEWHELE L LAR ORI
12, BELIEDOHBEBEMRABILL, LAaL, 2RKSF2ER~OEWHEELENEICIE, FELEA
DOIERERERAERD bz, THZ ki3, MPFOERB LU 1 XKGIF20ESHADEWHEFRENG
F 025, LARDIERICHEU DI EEZRLTWS, 8512, £, 1 XGIT2EFB~DEW5
BN %L, 2RGIFOERADEYHTENSPVICEHET L2 2R TIneEZ L5, MHII
BES T O LR RIC AL T A TH Y, EIXN8 A4 HICBIT2ERBLU 1 X5
IFo SLA % 3B ER THEET 5 &, D:Ni, D:N2Xo» SLA (388 5 212Kk THh -7, SLA (Z
LAR r BE#HLBFREZLOLNTHY, MEAICBIT2EBHENLAR A ERB L U1 X515 2 Tk
K722 EhHEEND, —F, H4XD NAR O#fs s A5 &, DNi, DN A1 HALIEIC 35
WTHEL7 NAR DIET 2R3 DI L T, DiNiy, DINe XA NVEATETEHEEZ ARSI EE, 2
NZkE, DNy, DoNoXKOMERIZ 3175 LAR i kid, BEE L CHBERBOMEEICHE
THZEDVHREIND D, SHRORETREE L2,

g4k LAR L5FDRMHNES B L N E~DEsELEE & HFEEERE
Table 4. Correlation coefficients between LAR and distribution ratios of dry matter to
leaf blade and to stem in the respective order of tiller

o oo BO®E

Distribution ratio of dry matter

E 1 E3
Leaf blade of Stem of

B D E LRGTFD 2k * & LRFFD  2KDF
Stage Main Primary Secondary Main Primary Secondary

stem tiller tiller stem tiller tiller

I 0.3935 0.4133 0.3416 —0.7202* —0.0880 —0.3412

II 0.0514 0.4288 —0.1772 0.5432 —0.0906 —0.5018
I 0.7100* 0.8745** —0.5907 0.4275 0.6283 —0.8090**

v 0.3738 0.5924 —0.1936 0.2450 0.3318 —0.4844

ekl FNEFNS5Y%, 1%BKETHE
Significant at 5 and 1 % levels, respectively.

1) #HE2&K2ER
For explanation, refer to Table 2.
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Summary

This experiment was carried out in order to make clear the effects of tiller-composition
on the dry matter production under the vegetative stage.

Preparation was made on the four sorts of treatment in which two levels of planting
density (D:1-20 plants/#m2, D;-40 plants/#2) and two levels of nitrogen application (N:-0.9
kg/a, N2-1.8 kg/a) were put into combination; and then investigations were carried out on
the change of dry matter, the distribution ratio of dry matter and the arrangement of tiller-
leaf.

The results obtained are as follows:

1. In the early vegetative stage, dry matter weight per m? in dense planting plot
(D2) showed a high increasing ratio in contrast to that in the standard planting plot (D1).
But, the increasing ratio in D; decreased with the growth. After the panicle differentiation
stage, increasing ratio of that in D; became higher than that of D; because of an increase
of dry matter weight in the secondary tiller.

After the panicle differentiation stage, a remarkable effect of nitrogen application on
dry matter weight in the secondary tiller was recognized.

2. In D, distribution ratios of dry matter both to leaf blade and to stem (including
leaf sheath) of the primary tiller showed higher ones as compared with other orders of tiller
through the whole stage. On the other hand, in D;, those of the secondary tiller became
higher than the other orders of tiller after the maximum tiller number stage.

3. At the panicle differentiation stage, specific leaf area (SLA) was correlated nega-
tively with the leaf arrangement, namely, the lower the leaf arrangement, the larger the SLA.

4. Relative growth rate (RGR) was correlated positively with net assimilation rate
(NAR) through whole stage on and after the II stage (from the secondary tiller differ-
entiation stage to the maximum tiller number stage) and it was correlated negatively with
leaf area ratio (LAR) at the III stage (from the maximum tiller number stage to the
panicle differentiation stage).

At the III stage, LAR was correlated positively with the distribution ratios of dry
matter both to the leaf of the main stem and to the primary tiller, and it was correlated
negatively with the distribution ratio to the stem of the secondary tiller.



