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higher or similar
grain yield and

harvest index of hybrid

Significantly-low relation
with shoot dry weight but
higher values with hybrid

HI better related to grain
yield than shoot dry matter

Hybrid rice: consistently higher grain yield
• Grain yield advantage: 10 to 15%
• Yield components increase: - higher shoot dry weigh
• - higher harvest index
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Comparing yield components of 4 hybrids and 4 inbreds with the same phenology:
similar PI, flowering and maturity time, leaf emergence rate and culm elongation

Hybrid: higher biomass, sink size and harvest index
triggered higher filled grain per panicle

Hybrid rice: yield components of plants with same phenology Higher biomass: which phases are involved?

Higher growth rate is observed
with the key organ in each of 
the 3 phases of development in 
both seasons

Comparing crop growth rate of hybrids
and inbreds of same phenology during
the three phases of development
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Higher sink size: better sink regulation before grain filling?

Calculation of blade partitioning coefficient:

Blade PC = ∆dwblade 2→1 / ∆time2→1

Hybrid: quicker
increase in
allocation to the
culm around PI

Comparing partitioning coefficients of hybrids and inbreds of the same phenology
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Hybrid: quicker
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flowering

vegetative reproductive

Comparing partitioning coefficients of hybrids
and inbreds of same phenology
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Hybrid: the stronger ability of the culm to store and
remobilize biomass is likely to increase grain filling

Hybrid: higher remobilization

Inbred: increase in culm biomass at the
end of grain filling to bear the panicle

Specific culm length:

SCL = 
culm length

culm dw

Hybrid: weaker culm
at maturityHybrid: stronger culm

at flowering
Hybrid: stronger allocation to the
panicle during the whole phase
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Higher harvest index: better sink regulation during grain filling?
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Days after sowing
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SSI = PaDW x SCL

Designing an index that accounts for the efficiency of the 
partitioning better than the harvest index: that integrates
stem vigor (reverse of SCL) together with panicle dry 
weight without consideration of leaf and sheath dry 
matter: sink strength index

Hybrid: a weaker stem bears a heavier
panicle however, higher sensitivity to 
lodging

SCL
PanDW

Higher harvest index: designing an improved index
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Hybrid rice of shorter duration: yield components

Hybrid: higher biomass and harvest index but similar sink size
Individual seed size triggered higher yield

Comparing yield components of hybrids of shorter duration than inbreds with all crop
phases affected
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Hybrid rice of shorter duration: biomass accumulation and sink 
regulation

Hybrid: higher growth rate is
observed with the key organ in 
each of the 3 phases of 
development in both seasons

Hybrid: more efficient biomass
partitioning during the whole
grain filling period
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Higher harvest index: designing an improved index
Using the sink strength index (SSI) to compare the efficiency of partitioning
between hybrids and inbreds in a large set of situations

The difference in SSI
between plant types
is larger than that in HI,
and with consistent
significance

SSI at maturity can be
used more acurately
than harvest index to
discriminate plants in
their ability to partition
dry matter efficiently

Elements supporting the higher performance of hybrids
observed when comparing hybrids and inbreds of same phenology and of 
distinct phenology with shorter crop duration for hybrid

• Higher biomass accumulation in hybrid rice during 
the whole cycle
– Higher key organ growth rate
– leaf angle during the whole cycle?
– root and leaf senescence during grain filling?
– remobilization from senescing tillers and leaves during grain 

filling?

• More efficient sink regulation in hybrid rice during 
the whole cycle
– quicker increase in allocation to the culm before PI
– quicker increase in allocation to the panicle during culm growth
– more biomass remobilized from the culm

• The potential sink size of tropical high-yielding hybrids and 
inbreds at IRRI is high enough to meet with the supply 
(moderate spikelet filling percentage)

• The actual sink size appears as a consequence of the 
plant’s potentialities (sink regulation) and of the environment 
(source strength)

• The breeding strategies for higher yield potential could 
consider more direct traits refering to higher sink regulation 
and higher biomass accumulation. Such traits could be 
relevant to any phase of the crop cycle

• Higher sink size, as an integrated trait and a consequence 
of higher sink regulation, still need to be considered

Breeding strategy for increasing yield potential
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Relevant trait: better sink regulation during grain filling?
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Can ‘unfilled grain size’ be used as a relevant trait?

Relevant trait: more efficient plant stand during the whole cycle?

Hybrid: characterized with more erect leaves and taller canopy that may trigger
higher light interception
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Leaf position and orientation may be candidate traits

Comparing the plant height and leaf angle of the second youngest mature leaf of 4 inbreds
and 4 hybrids and 1 NPT, all of same phenology

Possible candidates traits for increasing yield potential

• Increasing the source:
– Leaf angle and its dynamic during the whole cycle
– Extended culm growth period vs. vegetative (Slafer et al)?
– Extended grain filling period?
– Delayed root senescence in order to delay leaf senescence?

• Increasing sink regulation
– Increased specific leaf area at early stage
– Low sink strength index at flowering associated with higher 

reserve storage
– High sink strength index at maturity associated with high 

remobilization
– Low individual unfilled grain size
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34 days after sowing

for all 3 situations

Transplanting, hill spacing 20 x 20 cm

Crop response to seedling age at transplanting: leaf area growth

Is there any significative effect on grain yield?
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Crop response to seedling age at transplanting: grain yield

In each season: same sowing date, same plant density, same nutrient management

Grain yield was significantly higher when 
transplanting 7-day instead of 21-day old seedlings

for both plant types in both seasons


