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Relationship of Spikelet Number with Nitrogen Content, Biomass,
and Nonstructural Carbohydrate Accumulation During
Reproductive Stage of Rice

Park Dong-Ha*, Cui Ri-Xian* and Lee Byun-Woo*'
*Coll. of Agric. and Life Sci. Seoul Nat'l Univ. Suwon, 441-744, Korea

ABSTRACT : Spikelet number and its components of rice
plant are closely associated with nitrogen accumulation
and biomass production during panicle formation stage.
To elucidate this relationship and also compare the differ-
ences of the sink formation efficiency among cultivars,
spikelet number, its components, nitrogen content, non-
structural carbohydrate content, and plant dry matter
were investigated under 5 nitrogen levels with two split
application methods and shading treatments by using
three rice varieties. The nitrogen amount in shoot at pani-
cle initiation stage and at 15 days after panicle initiation
showed significant positive correlation with primary
rachis branches per square meter, and that at 15 days
after panicle initiation and at heading stage with second-
ary rachis branches per square meter. Primary and sec-
ondary rachis branches per square meter showed positive
significant correlation with the shoot dry weight at panicle
initiation stage and at 15 days after panicle initiation
stage, respectively. The amount of degenerated secondary
rachis branches and spikelets per square meter showed
significant negative correlation with the dry weight and
nonstructural carbohydrate increase of stem during 15
days after panicle initiation, and the contents of nonstruc-
tural carbohydrate at 15 days after panicle initiation.
Spikelets per unit area showed significant positive correla-
tion with nitrogen amount in shoot and shoot dry weight
at heading stage. The sink formation efficiency expressed
as the spikelet number produced by the unit amount of
nitrogen in shoot at heading stage was higher in Nam-
poongbyeo than Choocheongbyeo and Hwaseongbyeo.
Sink formation efficiency was negatively correlated with
the dry weight increase of shoot and stem during repro-
ductive stage. but not significantly with that of leaf in all
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varieties. Sink formation efficiency was not significantly
correlated with nonstructural carbohydrate, but was sig-
nificantly negatively correlated with structural carbohy-
drate increase during reproductive stage.

Keywords : rice, accumulated nitrogen, shoot dry weight,
spikelet components, spikelet, sink formation efficiency
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Table 1. Correlation coefficients of spikelet m, and its component with shoot nitrogen and shoot dry weigh at each panicle growth stage.
P g

Panicle ini.(PT) 15 Day after PI Heading
Shoot Nitrogen Shoot Dry weight ~ Shoot Nitrogen Shoot Dry weight Shoot Nitrogen Shoot Dry weight
PB  Choochengbyeo 0.786™ 0.784 0.865" 0.911% 0.843™ 0.136
Hwaseongbyeo 0.598" 0.625" 0.482 0.543" 0.734" 0.119
Nampoongbyeo 0.933™ 0.932" 0.710™ 0.511° 0.635" 0.185°
Pooled 0.786" 0.769" 0.689" 0.631™ 0.708" 0407
DSB  Choochengbyeo 0.746™ 0.754™ 0.827" 0.886™" 0.842™ -0.406
Hwaseongbyeo 0.491 0.521 0.469 0515 0.784™ 0.152
Nampoongbyeo 0.968™ 0.966" 0.797" 0.627" 0.694" 0.181
Pooled 0.392" 0.308" 0.219 0.161 0.385" 0.305
SB  Choochengbyeo 0.460 0.469 0.675 0.770™ 0.730™" -0.093
Hwaseongbyeo 0.479 0.509 0.634" 0.697 0.7107 0.354
Nampoongbyeo 0.785™ 0.783" 0.614" 0.554 0.602" 0.555
Pooled 0.318 0219 0.246 0.241 0.337" 0422
DESB Choochengbyeo 0.463 0.463 0.160 0.070 0.067 -0.595"
Hwaseongbyeo 0.079 0.080 -0.228 -0.253 -0.223 -0.325
Nampoongbyeo 0.513" 0.513 0.467" 0.268 0.323° 0.469
Pooled 0.243 0.255 -0.014 -0.138 0.183 0.189
DSP  Choochengbyeo 0773 0.802" 0.604" 0.599" 0.454 -0.692"
Hwaseongbyeo 0.472 0.482 0.156 0.670" 0.509" -0.186
Nampoongbyeo 0.794™ 0.794™ 0615 0.368 0.534" -0.097
Pooled 0.695™ 0.722" 0.515" 0.443™ 0.516™ -0.419°
SP  Choochengbyeo 0.421 0.366 0.571" 0.547" 0.587" 0.084
Hwaseongbyeo 0.295 0.303 0.556" 0.626" 0.603" 0.618"
Nampoongbyeo 0.527" 0.529" 0.466 0.498 0.594" 0.739™
Pooled 0.395" 0331 0.425™ 0.426™ 0514 0407

PB: primary branches m™
SB: secondary branches m

DSP: differentiated spikelets m™ SP: spikelets m?

Table 2. Correlation coefficients of degenerated secondary
branches (DESB) and spikelets (DESP) with absorbed
nitrogen (AN) and dry weight increase (AW) during 15
days after panicle initiation, and during 15 days before

heading.

15 days after P 15 days before heading
AN AW AN AW
DESB Choocheong -0414 -0.667" -0.154  -0.593
Hwaseong  -0.466 -0.461 0405  -0.342
Nampoong  0.203 -0.369 -0.095 -0.480
Pooled 0281 -0.489™ 0231 -0.194
DESP Choocheong 0.115  0.042 0.024 0537
Hwaseong  -0.271 -0.313 0.134 0475
Nampoong  0.399  0.182 0.272 -0.271
Pooled -0.012 -0.115 0.170 0419

slet ol 2SR 1IXFAHAY 71e 7o, ofidt 7]

DSB: differentated secondary branches m™
DESB: degenerated secondary branches m
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Table 3. Correlation coefficients of degenerated secondary branches (DESB) and spikelets (DESP) with the increas (g m™) in leaf (ALw)
and stem (ASw) dry weight and total nonstructural carbohydrate of stem (ASc) during 15 days after panicle initiation and

during 15 days before heading.

15 days after PI TNC1 15 days before heading TNC2
ALw ASw ASc (%) ALw ASw ASc (%)
DESB  Choocheong  -0.484 -0.627" -0.735" -0.764™ -0.285 -0.663" -0.493 -0.609"
Hwaseong -0.098 -0.652" -0.612 -0.600" 0.188 -0.479 0321 -0.285
Nampoong -0.364 -0.177 -0.390 -0.545 -0.527 0416 -0.344 -0.263
Pooled -0.346 -0.4717 -0.391" -0.367" -0.032 -0.231 -0.333" -0.446™
DESP Choocheong  -0.472 0.612" -0.741™ -0.752" -0.262 -0.612" -0.416 -0.547"
Hwaseong -0.006 -0.707" -0.653" -0.623° 0.093 -0.480 -0.598" -0.570°
Nampoong -0.350 0273 -0.483 -0.621° -0.494 -0.384 -0.475 -0.420
Pooled -0.340" -0.508" -0.529" -0.530" -0.087 -0.363" -0.325 05177

TNC1 and TNC2 denote total nonstructural carbohydrate of stem at 15 days after panicle initiation and at heading, respectively.
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Fig. 1. Relationship between spikelets/m2 and nitrogen absorbed
by heading stage.
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Fig, 2. Relationship between spikelets/m2 per unit amount of

absorbed nitrogen by heading stage and dry weight
increase during reproductive stage.

1 Hwaseong, Y=9.36-0.0193X (r=-0.734%)
B Choocheong, Y=5.16-0.0063X (r=-0.751*)
+ Nampoong, Y=7.49-0.0117X (r=0.671")
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Fig. 3. Relationship between spikelets per unit amount of
absorbed nitrogen by heading and dry weight increase of
stem during reproductive stage.
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Fig. 4. Relationship between spikelets per unit amount of
absorbed nitrogen by heading and dry weight increase of
leaf during reproductive stage.
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Fig. 5. Relationship between spikelets per unit amount of
absorbed nitrogen by heading and dry weight increase of
structural biomass of stem during reproductive stage.
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Fig. 6. Relationship between spikelets per unit amount of
absorbed nitrogen by heading. and total nonstructural
carbohydrate content of stem at heading stage.
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