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The Relationship between Sheath Blight Occurrence and
Dry Matter Production and Yield Formation of Rice ( Oryza sativa L.)
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(1. The Rice Research Institute of Guangdong Academy of Agricultural Sciences Guangzhou 510640
China; 2. The International Rice Research Institute MCPO Box 7777 Philippines)

Abstract: Three field experiments were conducted during 2005 —2007 late seasons in Guangdong. Hybrid
rice varieties Shanyou 63 and Boyou 998 were grown under six nitrogen fertilization levels ranged from N 0 ~
185 kg/hm’. Plant samples were taken at key growth stages i.e. mid — tillering ( MT) panicle initiation
( PI)  booting ( BT) and heading ( HD) . Stem number stem thickness dry weight of leaves ( WLV) dry
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weight of stems sheath and panicles ( if any) ( WST) and total aboveground dry weight ( TDW) were meas—
ured. Yield and yield components were measured at harvest. Disease severity of sheath blight ( ShBI) caused
by Rhizoctonia solani was investigated 15 days after heading. There were significant differences in ShBI among
N treatments with greater ShBI for treatments with higher N input. Significant differences were also observed
between two tested varieties. Shanyou 63 always had greater ShBI than Boyou 998 at all N levels except for ze—
ro — N level. The ShBI was positively and significantly ( P < 0. 05) correlated with stem number WLV
WST and TDW and negatively and significantly ( P <0.05) correlated with stem thickness and stem - to —
leaf ratio at PI BT and HD respectively. The correlation coefficient between ShBI and WLV was always grea—
ter than that between ShBI and WST at different growth stages in this study. Significant and positive correla—
tions between ShBI and grain yield were observed for Boyou 998 in all three years. Among the four yield com—
ponents  ShBI had highly significant positive correlation with number of panicles per m*> and number of spike—
lets per panicle but negative or non — significant correlations with filled grain percentage and 1000 — grain
weight. These results suggest that varieties with fewer and thicker stems and higher stem — to — leaf ratio should
be bred to achieve both high yield and low sheath blight occurrence. At a certain yield level plant populations
with fewer panicles per m* fewer spikelets per panicle and better grain filling may have lower sheath blight
occurrence.
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5 - 903 -
. T, T, (N) 50 kg/hm’
( SPAD) o 5 SPAD -502 (
SPAD SPAD < 36( 998)
SPAD <35( 63) (N) 40 kg/hm®>  SPAD > 38( 998)  SPAD >37( 63) (N)
20 kg/hm*>  SPAD 36 ~38( 998) 35 ~37( 63) (N) 30 kg/hm?;
SPAD <36( 998) SPAD < 35( 63) (N) 50 kg/hm2 SPAD > 38( 998)
SPAD > 37( 63) (N) 30 kg/hm*>  SPAD 36 ~38( 998) 35 ~37( 63)
(N) 40 kg/hm’; SPAD <38( 998)  SPAD<37( 63) (N) 20 kg/hm’
o Ty ~T, (N) 50 kg/hm’ 10d 1
( SPAD) ) SPAD o Ty T, Ts
T,  SPAD 34.36.38 40 (N) 30 35 40 45 kg/hm’.
1 2 (N) 80 ~ 185 kg/hm’ .
1 ( 2005)
Tab.1 Fertilizer — N applied in the experiment conducted in 2005 at Xinxing kg/hm’
Days after transplanting
Variety Treatment 0 15 29 36 48 Total
63 T, 0
Shanyou63 T, 50 20 50 120
T, 50 30 80
T, 50 35 85
T 50 40 40 130
Ty 50 45 45 45 185
998 T, 0
Boyou998 T, 50 20 50 120
T, 50 30 80
T, 50 35 35 120
T 50 40 40 130
T, 50 45 45 45 185
2 ( 2006 —2007)
Tab.2 Fertilizer — N applied in the field experiments conducted in 2006 —2007 at Guangzhou kg/hm®
/d Days after transplanting
Year Treatment 0 17 32 39 Total
2006 T, 0
T, 50 30 40 120
T, 50 30 80
T, 50 35 85
Ts 50 40 40 130
T 50 45 45 45 185
/d Days after transplanting
0 16 23 29 37 45
2007 T, 0
T, 50 20 50 120
T, 50 30 80
T, 50 35 35 120
T 50 40 40 130
Ts 50 45 45 45 185

998, Variety used was Boyou998.
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5 =905 -
3 (n=24)
Tab.3 Correlation coefficients between disease severity of sheath blight and stem number
and stem thickness at key growth stages (n =24)
Growth stage
Trait Year Variety MT PI BT HD
2005 SY63 0.788™ 0.872 0.787 0.598™
Stem number BY998 0.498" 0.780™ 0.771™ 0.732
2006 BY998 0.380 0.759™ 0.775™ 0.753™
2007 BY998 0.471" 0.769™ 0.773™ 0.911™
2005 SY63 -0.659™ -0.452" -0.817* -0.439"
Stem thickness BY998 0.302 -0.583™ -0.784 -0.661"
2006 BY998 -0.216 -0.746™ -0.662™ -0.591*
2007 BY998 -0.181 -0.660™ -0.778™ -0.562™
MT: mid - tillering PIL: panicle initiation BT: booting HD: heading.
(n=24)
Tab.4 Correlation coefficients between disease severity of sheath blight and
aboveground dry weight and stem — to — leaf ratio at key growth stages(n =24)
Growth stage
Trait Year Variety MT Pl BT HD
2005 SY63 0.735™ 0.902 0.935™ 0.915™
Dry weight BY998 0.583™ 0.915™ 0.897™ 0.877™
of leaves 2006 BY998 0.351 0.737™ 0.893™ 0.666™
2007 BY998 0.610™ 0.812 0.817™ 0.889™
2005 SY63 0.697™ 0.622 0.621™ 0.796™
Dry weight of BY998 0.571™ 0.454 0.629™ 0.748™
stems and sheath 2006 BY998 0.333 0.598 0.542 0.660™
2007 BY998 0.340 0.386 0.614™ 0.768™
2005 SY63 0.736™ 0.824™ 0.859™ 0.876™
Total above BY998 0.583™ 0.763™ 0.813™ 0.821™
ground dry weight 2006 BY998 0.349 0.684™ 0.737™ 0.722™
2007 BY998 0.591™ 0.739™ 0.758™ 0.842™
2005 SY63 -0.585™ -0.726™ -0.923* -0.852"
Stem - to BY998 -0.330 -0.759™ -0.891* -0.868™
— leaf ratio 2006 BY998 -0.167 -0.713™ -0.904™ -0.494"
2007 BY998 —-0.422%* -0.791™ -0.782 -0.762
MT: mid - tillering PIL: panicle initiation BT: booting HD: heading.
( ShBI)
( .
(MT) . (PI) . ( BT) ( HD) ( WLV) ( WST)
P=0.05 2005 63
( WLVBT) ( WLVPI) 998 ( WLVPI)
2006 ( WLVBT) 2007 ( WLVHD)
2005 63: ShBI = 14.3 + 0.24 WLVBT + 0.164 WLVPI R*> =0.896;
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2005 998: ShBI = 17.3 + 0.476 WLVPI R’ =0.838;
2006 :ShBI = -6.5 + 0.197 WLVBT R’ =0.798;
2007 :ShBI=19.5+0.109 WLVHD R*=0.790.
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Tab.5 Correlation coefficients between disease severity of sheath blight and grain yield and yield components( rn =24)

/%

Year Variety  Grain yield No. of panicles  No. of spikelets per panicle  Filled grain 1000 — grain weight No. of spikelets per  Filling degree
2005 SY63 0.105 0.405" 0.819* -0.557 % -0.338 0.7817** -0.549 %

BY998 0.555** 0.709 ** 0.811* -0.549 % -0.767 % 0.826** -0.671*
2006 BY998 0. 828 0.854** 0.569 ** 0.010 -0.373 0.880** -0.081
2007 BY998 0.788 ** 0.911* 0.168 0.436" -0.226 0.769 ** 0.345
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