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Characteristics of Photosynthesis and Dry Matter
Accumulation in Japonica and Tongil type Rice.

Hoon Heu,* Deok Ch Yang™, and Kyong Yul Ryu*

ABSTRACT : This studies were conducted to investigate the physiological characteristcs of photo-
synthesis and dry matter accmulation of 2 Tongil type and 2 Japonica type varieties under different
temperature and light intensity condition.

Photosynthetic activities were lower in Tongil type varieties than Japonica type at low tempera-
ture(17°C), but higher in Tongil type varieties at high temperature in each growth stages. The
degradation rate of photosynthesis was higher in Tongil type varieties than Japonica type varieties
at low temperature and Tongil type varieties were showed high photosynthetic activities at high
temperature (25T). Specific Leaf Area in each growth stages were the highest at tillering and
increased from panicle formaton stage to heading stage. The ratio of respiration to photosynthesis
(R /P x200) into upper three leaves were significantly high in third leaf and showed same slope in
each varieties. CGR, NAR were higher in Tongil type varieties than Japonica type varieties and
yields, havesting index were showed high in Tongil type varieties,
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Table 1. Varietial difference at seedling stage of
rice cultivars

Dry weight
Varieties Plant height No.of
cm leaves g %
Samgang 18.5 4.2 4.40 22.5
Chilsung 16.8 4.3 4.30 21.0
Chuchong 215 4.3 5.00 22.7
Whajin 20.3 4.3 4.34 21.6

* g 1 g /100seedlings, % : percentage of D.W.
(Dry /Fresh)
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Table 2. Photosynthetic activity and respiration
rate at seedling stage of rice cultivars

Photosynthetic activity Respiration rate

Varieties
Low temp. Normal temp, Low temp. Normal temp.

Samgang 0.448 4.041 0.181 0.279
Chilsung 0.474 3.623 0.251 0.385
Chuchong  2.648 3.344 0.295 0.474
Whajin 2.564 2.787 0.613 0.892

COz mg /pot(50 seedlings) /hr
Low Temp. : 17C, Normal Temp. : 25C
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Fig. 1. Degradation rate of photosynthesis and
respiration treated to low temp. at seed-
ling stage of rice
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Table 3. Photosynthetic activity and respiration
rate of rice cultivars at tillering stage

o Photosynthetic activity Respiration rate
Varieties
Low temp. Normal temp, Low temp. Normal temp,
Samgang 5.30 14.01 31.60 0.95
Chilsung 7.31 12.12 40.51 1.28
Chuchong 40.09 8.97 49.68 1.49
Whajin 30.01 11.12 51.08 1.45

CO: mg /dn’ : (Investigated total leaves per pot)
Low temp. : 17, Normal Temp. : 25T
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Fig. 2. Degradation rate of photosynthesis and
respiration treated to low temp. at
tillering stage of rice
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Fig. 3. Speciflc leaf area at growing stage
of rice cultivars
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Fig. 4. Photosynthetic activity of upper three leaves at heading and 20days after heading stages of rice

cultivars

Temp. : 307C, Light intensity : 60KLX



Table 4. Characteristics of photosynthsis and respiration on upper three leaves of rice cultivars

Photosynthesis Respiration
Varieties intensity Heading stage 20days after heading Heading stage 20days after heading
Flag 2nd 3rd Flag 2nd 3rd Flag 2nd 3rd Flag 2nd 3rd
Samgang 7KLX 1.01 0.74 1.18 0.07 0.05 0.0
60KLX 28.69 40.01 27.56 22.21 3318 2534 1.80 3.69 4.46 253 497 4.05
Chilsung  7KLX 097 091 046 006 075 027
60KLX 26.97 39.99 2538 21.08 3290 1910 218 347 456 1.88 3.02 4.08
Chuchong 7KLX 6.25 246 318 312 154 1.86 ‘
60KLX 284 36,87 1891 1317 2518 1331 417 524 44 28 528 325
Whajin 7KLX 352 7.00 17.65 .86 2.65 1.94
60KLX 28.14 37.77 16.99 14.75 22.20 11.95 422 529 446 252 455 250

CO: mg /dm™* /hr, Temp. : 30C
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Fig. 5. Ratio of respiration to photosynthesis in upper three leaves of rice cultivars
Temp. : Light intensity : 60KLX
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Table 5. Variation in leaf area, LTR and stomatal aperture on rice

Two Plants /pots Leaf area™ Light transm. Stomatal
Varieties ’
Noofleaves La{cm?) LA/Loflam?*) Flag  2nd 3rd  Meanfem) Rate Aperture
Samkang 180 4434.2 24.6 34.7 36.6 34.0 35.1 40—53 3.0—3.6
Chilsung 169 3632.1 22.2 385 331 35 3KB7 46—53 2.5—-3.5
Chuchung 193 5136.1 26.6 351 314 3L3 325 26—28 2.5—3.2
Whajin 156 4477.6 28.5 40.0 387 389 39.2 20—24 2.8—3.3

* Ten leaves /pot (heading stage)

Table 6. Changes of CGR, RGR, NAR and Lai in each growth stage on rice

One week (7 /10—7 /16)

Two weeks(7 /10—7 /23)

Three weeks(7 /10—7 /30)

Varieties

CGR RGR NAR LAI CGR RGR NAR LAI CGR RGR NAR LAl
Samkang 0.979 0.058 5.627 3.5 1.066 0.050 3.065 3.9 1671 0.060 1.479 5.7
Chilsung 0.573 0.033 5.627 3.8 1.232 0.051 1.574 5.0 1.526 0.0563 1.210 6.3
Chuchung 1.144 0.061 3.290 4.1 1.107 0.048 1.299 5.2 1.303 0.050 0.881 6.7
‘Whajin 0.756 0.039 2.897 4.3 0.956 0.041 1.221 5.5 1.130 0.042 0.928 6.5
CGR : gr /pot /day, RGR : g /g /day, NAR : g /m? /day, KAI : m?* /m?
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Table 7. Chemical properties in each growth stage of rice cultivars

Growth stage Chemicals Samgang Chilsung Chuchong Whajin
T—-N 2.24 2.06 1.79 1.90
Seedling P:0s 1.08 1.34 1.13 1.01
stage K:0 1.62 1.77 1.78 1.73
Ca0 0.37 0.41 0.34 0.31
MgO 0.42 0.48 0.36 0.38
T—-N 2.53 2.31 1.00 1.93
Tillering PO 0.82 0.74 0.81 0.67
stage K:0 1.83 1.77 1.82 1.74
Ca0o 0.86 0.77 0.62 0.54
MgO 0.37 0.43 0.42 0.35
T—N 2.28 1.98 1.80 1.87
Heading PLOs 0.55 0.44 0.47 0.46
stage K:0 " 1.57 1.56 1.49 1.57
Ca0 1.02 1.10 0.77 0.83
MgO 0.37 0.44 0.39 0.38

Table 8. Chacteristics of yield and major components

Varie- Heading Matur Clum  Panicle NoofPa Noofgra %ofRipen Grain Dry* Harvest
ties date -ing length  length  -nicle/ ins/pani- -ed grain {gr/ weight index
date (cm) (cm) hill cle hill) (%)
Samkang 8/10 9/22 —75.6 217 16 130 93.0 5.180 54.1 53.2
Chilsung 8/9 9/22 73.9 18.4 18 125 92.5 5.360 50/7 53.7
Chuchung 8/23 10/3 77/7 18/8 19 87 89.5 4.067 56.9 48.5
Whajin 8/16 9/25 75.6 17.8 18 106 91/2 4.842 52.6 47.9

* (Photosynthetic part /non—photosynthetic part) X 100
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