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Physiological Characteristics and Diural Changes of
Photosynthesis in Japonica and Tongil Type Rice

Hoon Heu* - Kyoung Yul Ryu* and Deak Cho Yang**

ABSTRACT : To elucidate the physiological characteristics of 2 japonica type and 2 tongil type
of rice cultivars, photosynthesis, respiration and diurnal changes of photosynthesis rate had been
investigated 6 times at each growing stage,

The ratios of photosynthetic part of tongil types were higher than those of japonica types at
tillering stage. The highest photosynthetic activity was measured on August 1, before heading in
each growing stage, and efficiency of photosynthesis showed its the highest on July 25. Diurnal
photosynthetic curve at heading stage reached the peak at 11-12 AM, but after 2 weeks from
heading stage, the peak apperred at 1-2 PM. Conversion of respiration into photosynthesis for COs
fixation started 30~60 minutes later than the standard sunrise time and reconversion for
carborhdrate accmulation began 50~60 minutes earlier than the standard sunset time, Photosyn-
thesis showed positive correlation with chlorophyll content and root activity. Harvest index of
tongil type cultivars were significantly higher than those of japonica type cultivars.
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Table 1. Difference of ecological characteris-
tics of rice plant at seedling stage

Varieties Plant height No. of M
(cm) leaves ar %
Samkangbyeo 16.5 4.5 4.10* 23.0
Chilsungbyeo 17.0 4.5 4.06 23.2
Chuchongbyeo 20.2 4.5 4,61 225
Whajinbyeo 19.6 45 4.20 22.3
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Table 2. Difference of dry matter production of rice plant at tillering stage

Varieties Leaf Blade  Leaf sheath Total Root Total Top / LWR SLA
+ Stem Root
(Lb) (Ls) (gr /pot) (%) (%) (cm? /gr)
Samkangbyeo 10.0* 12.0 22.0 6.9 28.9 76.1 45.5 238.7
Chilsungbyeo 8.5 10.5 19.0 5.6 24.6 77.2 44.7 273.8
Chuchongbyeo 9.5 13.1 22.4 6.5 29.1 77.0 42.0 238.4
‘Whajinbyeo 9.2 12.0 21.2 8.0 29.2 72.6 43.4 247.7

* gr /pot Data collected at 44 days (18 July) after transplanting
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Fig. 1. Difference of photosynthetic activities of rice cultivars at each growing stage.
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Fig. 2. Difference of respiration rate of rice cultivars at each growing stage.

30 "
B Samkangbyeo
4 Chilsungbyeo
© Chuchongbyeo
sk <> Whajinbyeo
S
L]
8
=1
S
8
‘e 10
[}
a4
O . . 1 . x\ \‘7 1 ] 1 |
7/18  7/25 8/1 8/13 8/20 9/3 0
Date

Fig. 3. Ratio of photosynthesis and respiration of rice cultivars at each growing stage(R /P+R x 100).
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Table 3. Variation of chlorophyll content on
growing stages of rice plant

Date of investigate
7/18 7/25 8/1 8/13 8/20 9/5

Samgangbyeo 2.448* 3.380 4.289 3.510 3.002 2.969
Chilsungbyeo  2.574 3.505 3.303 2.844 2.800 2.162
Chuchongbyeo 2.506 4.102 3.930 3.508 2.910 2.443
Whajinbyeo  3.077 4.539 4.110 4.412 2.805 2.733

*:mg/g. F.W.

Varieties

Table 4. Variation of root activities on grow-
ing stages of rice plant

Date of investigate
7/18 7/25 8/1 8/13 8/20 9/5

Samgangbyeo 25.8* 31.3 30.6 14.4 150 13.8
Chilsungbyeo  31.3 425 31.9 125 150 13.8
Chuchongbyeo 40.0 28.8 329 18.1 150 188
Whajinbyeo 41.3 238 250 100 126 13.1

*:r/hr/g

Varieties
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Fig. 4. Changes of photosynthesis and respiration during the day at heading stage.
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Table 5. Changes of CGR, RGR, NAR and
LAI of rice in each growing stages

One week (7/25—8/1)

Varieties

CGR RGR NAR LAI
Samgangbyeo 65.00 0.051 11.070 6.23
Chilsungbyeo 76.86 0.065 12.801 7.15
Chuchongbyeo 49.02  0.042 9.270 5.82
Whajinbyeo 50.00  0.046 9.570  6.06

CGR:gr /m? /day, RGR:g /g /m?,
NAR:g /m? /day, LAI:m? /m?
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Fig. 5. Changes of photosynthesis and respiration during the day after 3 weeks at heading date.
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Table 6. Ecological characteristics of tested rice varieties at maturing stage

Clum  Panicle No. of LWR No. of HI* Length of Length of
Varieties length  length panicles spikelets leaf blade(cm) internode(cm)
(cm) (cm) /hill /panicle Flag Lz L3 Ni N2 Na

Samkangbyeo 74.7 19.2 15.5 30.2 110 456 20.9 26.7 30.1 279 11.7 7.7
Chilsungbyeo 71.5 18.2 11.6 29.7 119 51.9 18.0 245 29.6 25.3 11.9 7.7
Chuchungbyeo 81.5 19.9 16.6 27.8 90 375 29.6 335 357 29.1 17.0 8.1
Whajinbyeo 77.5 18.0 15.7 27.3 98 354 31.2 36.2 38.9 286 14.7 8.2
* :Harvesting Index
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