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Varietal Differences of Tillering Response to Shading and Nitrogen Levels in Rice Plant Comparison
between high tillering semidwarf indica and low tillering japonica : Yoshinori YAMAMOTO, Hiroshi KUROKAWA,
Youji NITTA and Tetsushi YOSHIDA (Faculty of Agriculture, Kochi University, Nankoku, Kochi 783, Japan)
Abstract : Using high tillering semidwarf indica, IR36, and panicle type and low-tillering japonica, Koganenishiki
(KN), varietal differences of tillering response to shading and nitrogen (N) levels were studied in respect to dry
matter production. Though the number of tillers in both varieties grown under conditions combined three
shading (0, 44, 7%,) and three N (10, 20, 40ppm) levels reduced in proportion to lowering light intensity and
N level, the maximum tiller number of IR36 in each plot was 2-2.5 times higher than KN, and the ratio to control
plot (no-shading and 20 ppm N) was higher in IR36 than KN, especially in the highest shading plot. These
results show that IR36 has stable tillering ability in comparison with KN, irrespective of environmental condi-
tions. The number of tillers in both varieties increased in proportion to increasing the top dry matter production,
but that at the same top weight was higher in IR36 than KN. This varietal difference was based on the higher
dry matter partitioning ratio to tillers in IR36 and it was almost the same in the no-shading plot in KN and in
the 779, shading plot in IR36. On the other hand, fluctuation in the number of tillers by shading and N levels
in both varieties was brought about through the amount of dry matter production.

Key words : Dry matter partitioning, Dry matter production, Nitrogen level in solution, Number of tillers, Rice
variety, Shading, Solution culture, Tillering ability.
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Table 1. Constituents of elements used in solu-
tion culture.

Element  Chemical Concentration (ppm)
N* (NH,).SO, 10, 20, 40
P NaH,PO, - 2H,0 10
K KCl 20
Mg MgCl, * 6H,0O 10
Ca CaCl, » 2H,0 10
Mn MnCl; - 4H,0 0.5
Zn ZnCl, 0.05
B H,BO, 0.2
Cu CuS0O, - 5H,0 0.02
Mo Na,MoQO, * 2H,0 0.05
Si Na,Si0, 50
Fe Fe-EDTA 2

*20 ppm is standard conc. (1N), and 10 and 40 ppm
are 1/2N and 2N, respectively.
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Fig. 1.

Changes in number of tillers per plant after planting.

@®IR36, OKoganenishiki. Standard error is shown when it is larger than the symbol.
Arrow shows starting date of treatment. *See Tables 1 and 2.
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Table 2. Plant age in leaf number, number of nodes emerged primary tilleres (P.T.) and mean
number of tillers per primary tiller at the maximum tiller number stage.
Variet . Treatmen_t Plant age No. of nodes Mean No. of
anety Shading® N** in leaf No. emerged P.T. tillers per P.T.
IR36 C 2N 16.5+0.25 11.0£0.00 6.11+0.50
IN 16.3+0.38 10.240.40 4.7240.46
1/2N 15.8+0.47 10.0x0.63 3.81+0.41
S1 2N 16.1+0.21 10.0+0.00 4.62+0.31
IN 15.9+0.19 9.84+0.40 3.84+0.40
1/2N 15.9+0.23 9.2x0.40 3.08%0.10
S2 2N 15.7+0.28 9.2+0.75 2.50+0.29
IN 15.74+0.34 8.8+0.40 2.284+0.34
1/2N 15.9+0.37 8.4%0.80 2.52+0.52
Koganenishiki C 2N 14.6+0.15 9.6+0.49 3.41+0.34
IN 14.5+0.17 9.0+0.00 2.64+0.25
1/2N 14.4%0.20 9.0%+0.00 2.04+0.23
S1 2N 14.6+0.04 8.8+0.40 2.55+0.26
IN 14.5+0.04 8.2+0.40 1.96+0.10
1/2N 14.5+0.10 8.0£0.00 1.68+0.19
S2 2N 14.3%£0.15 7.6+0.49 1.41£0.21
IN 14.5+0.17 7.6%£0.49 1.17%0.14
1/2N 14.4+0.18 7.2+0.75 1.13£0.12
LSD(0.05) 0.3 0.7 0.44
Values indicate mean=+ S.D.
*C, S1 and S2 show 0, 40 and 77% shadings, respectively.
**See Table 1.
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Fig. 2. Maximum tiller number (A) and its percentage to C-1N (Control) plot (B).
Symbols are the same as those in Fig. 1. *See Tables 1 and 2. **LSD (0.05).

L, WEKTE (RETF28) OBRESHOEL X
IR36 &V & 20~25cm &L ko7 GE3R), 20D
BESTOBOEL LT OB L ORI 3T SED
R A IAALIC LT r=—0.8402 * * * L JEH I
EOEEZAOHBBRES A SR, AR LARES

-
(8

DMEDFER & —B L7z, ZOKRRE LTI
S MO AERS L S R LR, &5y
HEEI DL TIREE LT D 0RMSRRDOE
ENEZLOND,

22T, ¥F, BRESUOMEA LR BT 3

-
[,

NII-Electronic Library Service



LA S ——#t s L UERBRE NS 2 AREO 9 D RIS O iR ZE £

231

1 EER, ARB L UEEWEEE IRICORLL,
B b ERRBEOEALS L UVEERREOETICL -
TH EE B L UL E IR T 2 EE» A S5
D, EBRBEORE I S RTEXDOEENKE L,
R2EXDEEHEVEICIERBEICLIBERELERG
ZEAERD SN »oT, £, BEVEITEY
REOMRICH-> THEICHD LY 0, EREER
DEEB IS, IRODCREBVLVTEELREIL

&\.

P e TN
80+
O\O\o
0——0\‘

60 -

Plant length(cm)
T

0%0\_.

L | L i J

4 1 1 2
(N level)* 2N IN %N 2N IN %N 2N IN %
(Shading)* C Sl S2

Treatments

Fig. 3. Plant length at the maximum tiller num-
ber stage. Symbols are the same as those in
Fig. 1. *See Tables 1 and 2.

**L.SD (0.05).

Hoonizhot, B—EXTIIAECL 2B
8, RB L ULEMEOZEZHEBEN/NS <, # L5
CEEMETIZIS2KO 2N £ 1/2N X, £72BTiR
CR?D 1/2N X &b TlimERIcEE 2 Z 13380
Shsrolz, HRED OEEBR ST OBOELZK
el T, IR36 THEHH LD Lo, HEERK
(SLA, cm?/g) I3EEHTEL -T2 (B3FE) &
2o, BEROEEIZTIR6 I HRTEL, CE®
HETE D LB E Th - /2 S1 K CIFBEAIEREY
D ONEGEEELED, [FE—UBEXO RO
HAEBICEERENAONG L2 LD EHESN
729, S2 X CHSHEBOEZMEER CENRE (T
WwohnlzDik, EEEOZEICMZ TIR3G OESD
SLA EE&HIZ 5N T1T~25% K& <, FHHXKT
TOZNERB LER R0 &2 0Tz,
Hayashi®” i IIZ&E RHGET I B VT, EEL
(SLA »/& ) X it T OMIFEE (NAR)
EE LYY, HIEE ORI L S NAR DO LR H 5
BIEFTHKRTHE L E2MEL T D,

MICEIRIZBWT, 2EVEICHD A1 EEFE
WOGYEE G 245 L, M bEXEREE -2
FBEOERC L O EMEOEG,EIML, RE

Table 3. Dry weight and its percentage in each organ, leaf area and specific leaf area (SLA) at the

maximum tiller number stage.

Vari Treatment* Dry weight (g/plant) Dry weight percentage (%) Leaf area SLA

ariet ,
Y Shading N Top Root Total Top** Root** MS*** Tiller*** f(cm#/pl) (cm?/g)
IR36 C 2N 27.2 4.6 31.8 85.7 14.3 7.4 92.6 2422 216.7
1IN 21.8 4.2 26.0 83.7 16.3 6.8 93.2 2102 244 .1

1/2N 17.3 5.2 22.5 76.9 23.1 11.5 88.5 1364 214.1

S1 2N 19.2 2.5 21.7 88.4 11.6 9.7 90.3 2740 278 .4

1IN 16.7 2.6 19.3 86.7 13.3 9.8 90.2 2003 243.7

1/2N 15.4 3.1 18.5 83.4 16.6 12.6 87.4 1543 237.7

S2 2N 14.7 1.5 16.2 91.0 9.0 12.1 87.9 2077 250.0

1IN 11.4 1.1 12.5 90.9 9.1 13.4 86.6 1584 251.4

1/2N 12.8 1.7 14.5 88.5 11.5 14.6 85.4 1620 248.5

Koganenishiki C 2N 24.9 4.2 29.1 85.6 14 .4 11.9 88.1 1956 189.0
1N 19.8 4.6 24 .4 81.0 19.0 14.6 85.4 1576 194.6

1/2N 16.0 4.4 20.4 78.6 21.4 16.0 84.0 1110 186.9

S1 2N 19.6 3.0 22.6 86.8 13.2 13.9 86.1 1922 202.9

1IN 16.6 2.8 19 .4 85.4 14.6 14.9 85.1 1751 225.6

1/2N 14.0 2.8 16.8 83.2 16.8 19.5 80.5 1313 217.0

S2 2N 10.8 1.0 11.8 91.8 8.2 23.2 76.8 1155 206.6

1IN 10.7 1.0 11.7 91.5 8.5 24 .4 75.6 1177 214.7

1/2N 9.9 1.0 10.9 90.5 9.5 24.9 75.1 1019 199.5

LSD(0.05) 2.5 0.7 3.0 1.8 1.8 303

*See Table 1. and 2. **Percentage to the whole plant dry weight.

percentage to top dry weight.

***Main stem (MS) and tiller dry weight
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Fig. 4. Relationship between top dry weight

(TDW) (A) or percentage of tiller dry weight
to TDW (B) and the maximum tiller number.
Symbols are the same as those in Fig. 1.

***: Significant at 0.19 level.
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Table 4. Simple (rs) and partial (rp) correla-
tion coefficients between top dry weight
(TDW) or percentage of tiller dry weight
to TDW and the maximum tiller number.

Top dry weight Percentage of

Variety tiller dry weight
rs p rs p
IR36 0.981*** 0.905** 0.895*** (.150

0.989*** 0.952*** 0.949*** —(.538

** ***: Significant at 19 and 0.1% levels, respec-
tively.
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