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Changes in SPAD Value and Phothosynthetic Rate during
Grain Filling of Oryza glaberrima Strains and Oryza sativa Cultivars

Young Hwan Yoon*, Akihiro Isoda™, Hiroshi Nojima*™ and Yasuo Takasaki*

ABSTRACT : The process of the senescence in Oryza glaberrima Steud. strains and Oryza
sativa L. cultivars were examined in terms of SPAD value{chlorophyll content) and
photosynthetic rate, SPAD values and photosynthetic rates of flag leaves for 10 genotypes of
each species was measured at the 1, 3 and 5 weeks after heading. SPAD values and
photosynthetic rates of O. glaberrima strains tended to decrease rapidly after heading. O. sativa
cultivars showed slower decrease as compared to O. glaberrima strains, in particular during the
period from 1 to 3 weeks after heading. Although there was no significant difference between
the two species in the mean value of photosynthetic rate and SPAD value at 1 weeks after head-
ing, O. glaberrima had lower values after 3 weeks after heading. There were significant positive
correlation coefficients between the photosynthetic rate and the SPAD value at 1 and 3 weeks
after heading for O. glaberrima strains, and at 1 and 5 weeks after heading for O. sativa
cultivars., There were significant positive correlation between the decreasing rates of the
photosynthetic rates and the decreasing rates of the SPAD values at the period from the 1 to 3
weeks after heading for both species. At the period from 3 to 5 weeks after heading, only O.
glaberrima showed a significant correlation between two traits, indicating that rapid decrease in
chlorophyll content would affect the photosynthesis in O. glaberrima.

Key words : Oryza glaberrima Steud., Oryza sativa L., Photosynthesis, Senescence, SPAD
value (chlorophyll content).
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Table 1. Heading date and the number of
days of the main culm from planting

to heading
Species Heading Days to

Strains date heading

O. glaberrima
C7599 21 July 94+£0.3*
W492 22 July 95+0.0
C0440 23 July 96+0.6
C8534 23 July 96+£0.3
C8540B 23 July 96+£0.3
C7633 24 July 97+£0.3
C8536 25 July 98+0.7
C8569 27 July 100£0.3
C7481 31 July 104£0.7
C7576 18 Aug. 122+1.2
Mean 100

O. sativa
Norin 11 23 July 96+0.9
Akihikari 30 July 103£0.9
Gohyakumankoku 30 July 103+£0.3
Reimei 30 July 103£1.5
Koshihikari 5 Aug. 108x£0.7
Habataki 6 Aug. 110+0.9
Hoshinohikari 16 Aug. 120£0.0
Akibare 24 Aug, 128+0.3
Takanari 26 Aug. 130+0.3
Norin 22 26 Aug. 130+0.3
Mean 113

* Mean +standard error (n=3),

m R
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Fig- 1. Changes in the SPAD values and photosynthetic rates of flag leaf at 1, 3 and 5 weeks
after heading. Vertical bars indicate standard error,
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Tabie 2. Means of SPAD values and photosynthetic rates for each species at 1, 3, 5 weeks

after heading

Photosynthetic rate

SPAD value (samol m~2 571
Species
1 week 3 weeks 5 weeks 1 week 3 weeks 5 weeks
O. glaberrima 40.9 21.2 0.6 17.5 6.2 0.2
O. sativa 42.9 34.4 18.7 18.3 12.3 6.5
Significance ns b g ns e b

ns, *™* : not significant, significant at the 124 and 0.1% probabitity levels between the two species, respect-

ively.
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Fig. 2. Relationship between SPAD values and photosynthetic rates of flag leaf at 1, 3 and 5

weeks after heading.
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Table 3. Relations of photosynthetic rates to panicle weight of the main culm and grain number

per panicle
Soec Weeks after Panicle weight Grain number
pecies heading n of the main culm per panicle
O. glaberrima 1 9 —0.732* -0.537
3 9 —0.315 —0.313
5 9 0.556 —0.715
O. sativa 1 7 0.234 0.417
3 7 0.039 0.018
5 7 —0.326 —0.344

* : 5% level of significance.
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