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A SCRE H Studieson panicle charactersand yield in relation to panicle numbers
inricecultivars

(A R EEIZ U DFPE LIRS L O OfE & DORIFRICES 2 H15E)

The yield in cereals is determined by the yield ponents, panicle number, spikelet number per ganicl
percentage of ripened grain and 1000-grain wedgid, the achievement for high yield in rice is nsagsand
effectively through the improvement in these yietsmponents. However, the relations among the coemp®n
always have the strains each other on the achibigihgyields, especially the relation between theigie number
(tiller number) and grain (spikelet) number periganAnd spikelet number per panicle would infloeron the
grain ripening and single grain weight. So it isegdial that to clarify the relations among thddy@mponents,
specially the relations between the tiller numimegt the spikelet number per panicle before headifmg Since the
panicle number per hand spikelet number per panicle have been detedrbiefore anthesis. The spikelet number
per panicle is the difference between differerdiaggikelet number per panicle and aborted spikeietber per
panicle before anthesis. The increase of diffexteatispikelet number per panicle and decreaseodedtspikelet
number per panicle are necessary to increase ik@esmumber per panicle. So the response ofreliff@ted or
aborted spikelet number per panicle to panicle mursibould be studied in rice. On the other sigeyéniation of
spikelet number per panicle within plant is anofaetor influencing on the average spikelet nungagrpanicle,
since the differences about the spikelet numberppaicle among the tillers are exist. In this thete
determination of spikelet number per panicle iatigh to panicle number was studied from (1) tlspoase of
spikelet number per panicle on each panicle witkant to panicle number variation; (2) the respafspikelet

number per panicle on each panicle within plartansplanting density; (3) the effects of spikeleber per



panicle on the grain yield and yield components

Chapter 1 The spikeet number per panicleand itsvariation within plant in 16 rice cultivars
The average spikelet number per panicle (SPPE¥retifiated spikelet number per panicle (D-SPP), and

preflowering aborted spikelet number per paniclkSEP) in a plant, and their variations within plantthe each
panicle were investigated in 16 rice cultivars@02and 2006. There was magnificent genetic difterabout SPP,
D-SPP, and A-SPP on both averages and on main Steensultivars with larger panicle on main steinsgs had
larger panicle on average in SPP, D-SPP and Akggating that there were closely positive relagibetween the
main stem and tillers about SPP, D-SPP, and ATBeMegative relationships were observed in panigigber hill
"L and SPP, D-SPP, and A-SPP. According to the pamidkr, relative SPP on tillers to that paniclerain stem,
D-SPP were declined, however, the spikelet abopimoentages were increased. The SPP and D-SRiedeniu
average to 35% and 46% of respective main stenaleaniPanicles on tillers showed greater variatiddPP than
D-SPP, due to the high variation in A-SPP. Lardg&? 8n main stem increased the variation of SPRwhith but
not D-SPP, and the lower A-SPP on main stem redheedariability of A-SPP in tillers. This indicdt¢hat the

assimilates supplying relations among the tillevsid affect on the spikelet number per panicle.

Chapter 2 Theresponseof gpikelet number per panicleto transplanting density and itsinfluenceon yidd in
rice

Spikelet number per panicle (SPP), differentiapkitet number per panicle (D-SPP), and preflovgesiborted
spikelet number per panicle (A-SPP) were examinefive rice cultivars (Akihikari, IRAT109, Nipponba
Akenohoshi, IR65564-44-51 (NPT65)) under threetplgrdensities (HD; high, MD; medium, LD; low plarg
density) in the field condition. Rice plants at lpfbduced a higher panicle number per plant butrgaeicle
number per unit area, accompanied by higher D-8BISBP, on average. A-SPP and the ratio of A-SBPIBP
(A%) showed no consistent trends. There was a éroadge of D-SPP values at LD than at HD becdusigtter
D-SPP in lower order panicles. D-SPP declined aglpaorder increased in all cultivars and yeafsenas A%
increased. D-SPP and SPP of each panicle wereglgsibrrelated with tiller size (tiller heighedf area, and neck
internode diameter).

Spikelet production efficiency for D-SPP or for SEPSPP or SPP per leaf area) of each tiller wgisehniin
NPT65 and Akihikari than other cultivars, indicgtin greater capacity of tillers to produce spiketesupport

spikelet growth. In each cultivar except NPT65kalpt production efficiency for D-SPP increase@asicle order



increased, whereas spikelet production efficiencySIPP remained constant or decreased. This fimcliticates
that, irrespective of planting density, higher organicles produce more spikelets than they caordaff
physiologically, but they were regulated downward inearly constant value in four cultivars. In EB;Tdifferent
from other cultivars, spikelet production efficigrior D-SPP decreased with panicle order increase.

Spikelet number per panicle was larger in LD timelHD. This was because of the larger tiller siZedf area,
shoot dry matter in LD than in HD. There was cleampensation of spikelet number per panicle ineréashe
panicle number i reduction. So the spikelet number perand grain number per’nkept stable on varying
transplanting density. The filled grain percentags constant. There was a little higher yield pcdo in HD than
in LD, because of higher 1000 grain weight. Thédyéad its components showed clearly higher onagimachis
branch than on secondary rachis branches. As dusiom; although the grain number pet kapt constant, the
more grain number on the secondary rachis braralicsbe responsible for the lower yield in low splanting

density.

Chapter 3 The response of spikelet number per panicle and yield to transplanting density with root
redrictioninrice

As the indication of Chapter 2, the smaller tifime in terms of tiller height, leaf area per ttied dry matter
per tiller due to the dense planting density redutito the smaller spikelet number per paniclégh transplanting
density (HD) than in low transplanting density (L.B9 the possible root function in this response stadied by
the root restriction treatment (RRT), a horizorgalriction treatment on root rhizosphere size. Sfileelet number
per panicle, yield and nitrogen accumulation wet@nened under two planting density with RRT using t
Japonica cultivars, Akihikari and IRAT109, in 208rd 2008. The above ground dry matter, yield, geéno
accumulation per unit area were not differed irhlpténting density without RRT. However, RRT redliabove
ground dry matter, yield, nitrogen accumulatiory @anicle number per unit area evidently in LD utjto the
reductions were very weak in HD. Spikelet numbermamicle was decreased significantly by RRT inthBn in
HD, through the reduction in differentiated spikelember per panicle (D-SPP). These reductionb@feaground
dry matter, yield and spikelet number per panicEewelucidated by the amount of nitrogen accunonlati
Therefore, it is indicated that the effects of pi@ndensity on spikelet number per panicle antdl yieere by the
nitrogen accumulation with below ground parts ttenlight shading on aerial parts. The differespomses were
observed in two cultivars in yield related changsties in LD with RRT indicated that the strategie limited

nitrogen availability were dependent on cultivars.



Chapter 4 QTLsanalyssfor spikelet number per panicle under two nitrogen conditions

As the indications from Chapter 2 and 3, thetpigrdensity had effects on the spikelet per panitiainly
through effecting on the nitrogen accumulationsnfsmil. And also, in Chapter 3, it was verifiedtttieere was
genetic difference in the response of spikeletpamicle to nitrogen condition in the soil. So iist&hapter, by
using BGFg and BGFg of a 105BILs, inbred lines from a cross of AkihikdemperateJaponica) x IRAT109
(tropical Japonica), QTLs for spikelet number per panicle (SPP), anil tmenponents: primary rachis branch per
panicle (BPP), spikelet number per primary ractasnth (SPB), and spikelet abortion percentage éoétawering
(A%) were identified under two nitrogen applicat@nditions, low nitrogen (LN) and high nitrogeriNJ;lin 2006
and 2007. The results showed that 11 QTLs and 12 @fally were detected in LN and HN in two yeduong
them, QTLs for SPP(3), BPP(7), SPB(2) and A% (Gpvdentified. Stable QTLs for SPP(2), BPP(1), Afl (2)
were detected in two years under both nitrogenitions] therefore, control mechanism of them wenermon
under different nitrogen conditions. Co-location@fLs on chromosome 6 was observed which couldateli

strong relation between SPP and SPB under higigaitrapplied condition.

Therefore, in this study, it was shown clearly (@i he spikelet number per panicle on each gawithin plant
were declined with the increase of panicle ordEnss is because of the decline of the leaf aregk imtéernode
diameters and tiller height: (2) The spikelet patidin efficiency (spikelet number per leaf areagadh tiller within
plant for D-SPP increased as panicle order inaleagleereas spikelet production efficiency for SERained
constant or decreased, with irrespective variatiotiller number per hill variation due to the piag density.
Higher order panicles produce more spikelets thay tan afford physiologically, but they were reggd
downward to a nearly constant value: (3) Panictabar per hill had positive effects on the spikalanber per
panicle through the differentiated spikelet nungegrpanicle. This is mainly through the influené¢he nitrogen
accumulation by roots from soil: (3) The genetiotmd mechanism of spikelet number per panicleaesp to

nitrogen were common under different nitrogen appbn conditions.



