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Characteristics Related to Photosynthesis and Grain Yield
of F1 Hybrid Rice

Deog Bae Lee*, Tae Oh Kwon*™

, Jae Kil Lee* and Keon Ho Park*

ABSTRACT : This study was carried out to investigate heterosis in photosynthetic char-
acteristics and yield of F, hybrid rice using genetic cytoplasmic male sterile lines.

Two F; hybrid rices, HR7028A /Yongmoonbyeo and IR54756A /Yongmoonbyeo, showed he-
terobeltiosis in dry weight and leaf area at the heading date and at the 20 day after heading.

HR7028A /Yongmoonbyeo showed heterobeltiosis and IR54756A / Yongmoonbyeo showed het-
erosis in chlorophyll content and RuDPCase activity in flag leaf, T-sugar and starch content in
stem, and CO; fixation at the 20 day after heading as well as at the heading date.

HR7028A /Yongmoonbyeo showed heterobeltiosis in number of panicles and grains per panicle,
and IR54756A /Yongmoonbyeo had heterobeltiosis in number of panicles per plant.

As results,
IR54756A /Yongmoonbyeo was 4%.

heterobeltiosis of HR7028A /Yongmoonbyeo in yield was 11% and that of
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Table 1. Dry weight and leaf area at the heading date and the 20-day after heading

Dry. wt (g /plant) Leaf area {cm? /plant)

Variety Heading 20 DAH b Difference  Heading 20 DAH b Difference
date date

HR7028B 45.3 65.2 18.9 2508 1972 —576
HR7028A /YMB 49.2(9) 72.1(7) 22.9(5) 2678(7) 2267(15) —411(-9)
Yongmoonbyeo(YMB)  45.2 67.1 21.9 2388 1938 —451
IR54756A /YMB 47.9(6) 69.4(3) 21.5(—2) 2650(11) 2263(17) —487(8)
1R54756B 44.9 65.7 20.8 2382 1743 —-639
Changsungbyeo 46.7 66.8 20.1 2450 1823 —627
LSD (0.03) 3.1 5.0 - 323 164 -

B : 20 day after heading
() : Heterobeltiosis (%)
Difference : 20 DAH - Heading date

Table 2. Area of ordinal leaf at 20 days after heading

Variety Flag 2nd 3rd 4th Sth 1+2+3 4+5
leaf leaf leaf leaf leaf leaf leaf
HR7028B 488 510 468 377 89 1466 466
HR7028A /YMB 496(2) 546(7) 529(13) 420(6) 276(16) 1571(7) 696(10)
Yongmoonbyeo(YMB) 415 457 432 396 238 1304 634
IR54756A /YMB 498(14) 545(12) 493(8) 432(9) 295(24) 1536(11)  727(15)
IR54756B 438 487 456 342 20 1381 362
Changsungbyeo 459 508 459 383 14 1426 397
LSD (0.05) 46 52 39 41 73 87 135

() : Heterobeltiosis(%)
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Table 3. Content of total nitrogen, phosphorous and potassmm in the ordinal leaf at the 20-day

after heading(%)

T-N P05 K,O

Variety Ist 2nd 3rd 4th X st 2nd 3rd 4th X Ist 2nd 3rd 4th X
HR7028B 242 199 172 132 18 066 069 071 070 069 0.77 103 111 127 1.05
HR7028A 266 231 1.88 1.47 208 077 0.78 0.79 0.78 0.78 0.84 1.06 1.17 127 1.09
/YMB 3 O @ W G @O W O @ @O @ G 6 O
Yongmoon 259 209 1.85 1.41 199 076 0.78 0.79 0.75 0.77 0.75 1.00 1.11 1.22 1.02
-byeo(YMB)
IR54756A 255 210 187 140 198 073 077 080 073 076 0.90 106 114 1.27 1.07
/YMB (=2) @ @ (- (=D (=4 (-1 @O (=3 (-1 6 @O 2 @ @
IR54756B 226 1.78 1.63 1.26 1.73 0.65 0.69 070 0.68 0.68 0.85 1.05 1.12 1.11 1.03
Changsung 243 206 170 135 1.89 0.71 0.72 073 0.72 0.72 0.83 0.94 105 1.20 1.02
-byeo
LSD(0.05) 0.36 0.41 0.17 0.13 0.29 008 0.05 0.04 0.06 0.06 014 0.08 0.06 0.09 0.05

() : Heterobeltiosis(%)
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Table 4. Chlorophyll content, CO, fixation and activity of ribulose-1,3-diphosphate carboxylase
at the heading and at the 20 day after heading

Chlorophyll CO, Fixation Activity of RuDPCase
(mg /g F.W) (mg CO, /dm? /hr) (nMCO; /cm? /min)
Variety Heading 20DAH* Differ Heading 20DAH* Differ Heading 20DAH* Differ
date -ence date -ence date -ence
HR7028B 3.33 2.92 —0.41 16.15 10.00 —6.15 9.15 5.08 4.07
HR7028A /YMB 3.90 3.55 —0.35 19.84 14.30 —5.54 12.34 8.92 3.42
(6) (3) (12) (20) (8) (22)
Yongmoonbyeo(YMB)  3.67 3.29 —0.38 17.74 11.94 —5.80 11.38 7.33 4.05
IR54756A /YMB 3.59 3.23 —0.36 17.32 11.73 —5.59 10.75 7.02 3.73
(=3) (—6) (—=2) (—2) (~6) (—4)
IR54756B 3.50 2.90 —0.60 16.27 10.36 —5.91 9.43 5.13 4.30
Changsungbyeo 3.37 2.80 —0.57 17.06 10.70 —6.36 10.12 5.39 4.73
LSD(0.05) 0.32 0.19 - 0.80 0.31 - 0.88 0.45 -

* . Day after heading
() : Heterobeltiosis(%)
Difference : 20DAH - Heading date
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Table 5. Total sugar and starch content in the stem at the heading date and the 20-day after

heading(%)
Total - Sugar Starch
Variety Heading 20DAH* Difference Heading 20DAH* Difference
date date
HR7028B 4.34 3.35 —0.99 9.54 2.73 —6.81
HR7028A /YMB 6.68(28) 4.17(18) —-2.51 12.11(21) 4.21(20) —7.90
Yongmoonbyeo(YMB)  5.21 3.54 —1.67 10.02 3.52 —6.50
IR54756A /YMB 5.33(2) 3.42(—3) —1.91 10.22(2) 3.13(—11) —7.09
IR54756B 3.69 3.15 —0.54 9.00 1.97 —7.03
Changsungbyeo 4.91 3.41 —1.50 9.92 3.12 —6.80
LSD(0.05) 0.54 0.23 - 1.32 0.28 -
* : Day after heading
() : Heterobeltiosis(%)
Difference : 20 DAH - Heading date
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Table 6. Yield and yield components

No. of No. of Ripening 1,000grain Milled
Variety panicles spikelets ratio weight rice yield

per hill(ea) per panicle(ea) (%) (g) (kg /10a)
HR7028A 12.0 134 85.1 24.6 633
HR7028A /YMB 12.6(5) 161(2) 90.2(—4) 23.6(11) 728
Yongmoonbyeo(YMB)  10.7 158 93.8 21.4 657
IR54756A /YMB 14.7(7) 156(—1) 89.7(—4) 21.2(-1) 682(4)
IR54756B 13.7 127 92.9 20.2 648
Changsungbyeo 13.0 122 93.2 23.8 666
LSD(0.05) 0.9 20 4.3 0.2 51

() : Heterobeltiosis(%)

Table 7. Correlation coefficients of chlorophyll,

T-sugar, starch content, CO: fixation and

RuDPCase activity to the milled rice yield

Growth stage Chlorophyll T-sugar Starch CO, fixation = RuDPCase
Heading 0.835* 0.904* 0.935* 0.932* 0.860™
20DAH b 0.781* 0.878" 0.782= 0.933" 0.866*
D : Day after heading

* ** : Significant at 5% and 1% level, respectively
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