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Growth Characteristics and Grain Yield of F1 Hybrids,
Their Restorers and Maintainers in Rice

Chang Kuk Kim* and Byun Woo Lee**

ABSTRACT : This study was conducted to clarify high yielding factors of F1 hybrids in terms of
the growth characteristics, canopy structure, nitrogen content and nitrogen profile in the canopy.
Varieties used in this study were four hybrid rices showing different heterosis in grain yield and
their parents. Varieties of Japonica were Reimei(maintainer), TP 681 and TP 1278(restorers), and
Fi1 (Reimei ms x TP 681, Reimei ms x TP 1278) hybrid rices. Those of Indica type were 1378
(maintainer), Milyang 46 and Suweon 287(restorers), and F: (1378 msxMilyang 46, 1378
ms x Suweon 287) hybrid rices. High heterosis in F1 hybrid rices were shown in panicles per hill
and spikelets per panicle, being greatest in spikelets per panicle. Spikelets per square meter
expressed even greater heterosis than those two yield components because of multiplicative effect
of them. Heterosisof ripened concentration of leaf nitrogen and steeper gradient of leaf nitrogen in
canopy strata but also better productive structure in favor of light interception seemed to have
led to higher canopy photosynthesis of F1 hybrids and subsequent higher partition of assimilates
for leaf area expantion especially during vegetative growth stage. Higher dry matter production,
resulting from these factors, during vegetative stage would have contributed to the production of
greater number of spikelets per square meter, and consequently to higher grain yield in Fu
hybrids,
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Table 1. Grain yield and its components of Fi
rice hybrids and their parents

Filled 1000 Grain
grain grain yield
(%) weight

M 46 10.6  108.0 25439 80.8 264 543.1
FM46 123 1223 33425 809 253 684.6
1378 10.3  109.3 25015 79.9 23.9 474.6

LSD (5%) 0.28* 6.07** 968.1** ns ns 12.7*

S 287 11.3 1199 30105 86.1 22.7 589.1
FS287 129 1450 41566 83.0 249 854.1
1378 10.3 109.3 25015 79.9 23.9 474.6

LSD (5%) 0.31* 6.72* 1130** 3.73 0.91* 14.6*

TP 681 11.1 94.3 23260 80.6 23.3 435.2
FTP 681 10.9 108.7 26329 79.2 23.3 485.5
Reimei 11.0 109.9 26864 81.6 24.7 540.7

LSD (5%) ns 5.57** 875.8** ns ns 10.9*

TP 681 11.6 1125 28998 84.0 241 586.8
FTP 681 -11.9 128.6 34007 83.0 24.6 693.0
Reimei  11.0 109.9 26864 &81.6 24.7 540.7

LSD (5%) 0.27* 6.25** 1032** ns ns 13.6™

FM 46 ; F: hybrid (1378 ms xM 46), FS 287 ; Fihy-
brid (1378 ms x S 287)

FTP 681 : F1 hybrid (Reimei msxTP 681), FTP
1278 ; F1 hybrid (Reimei ms x TP 1278)

Panicles Spikelets Spikelets

Varieties /hill Jpanicle  /m?
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Table 2. Correlations of grain yield and its
components of Fi rice hybrids and
their parents

Spikelets Filled 1000-grain
/square grain  weight
meter (%) (g)

Yield 0.8950** 0.9256* 0.9420** 0.4661 0.3801
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Component * 1™ paniicle
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Fig. 1. Seasonal changes in crop growth rate(CGR) of F rice hybrids and their parents.
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Table 3. Heterosis and Heterobeltiosis for leaf nitrogen content of each canopy stratum at each

growth stage of F1 rice hybrids

After transplanting

Strata
25 days 45 days 70 days
m) Nce = HB  NC%) H HB  NC(%) H H.B
Fihybrid (1378 ms x M 46) '

0—15 2.09 118.6 118.8 1.61 131.2 110.3 0.69 125.8 113.2
15—30 3.12 124.4 124.6 3.14 137.0 116.1 1.33 131.6 113.1
30—45 4,45 130.9 131.1 3.72 143.5 122.6 1.64 131.6 115.7
45—60 - - - 4.02 149.6 128.8 2.17 134.3 119.7

Fihybrid (1378 ms x S 287)

0—15 2.14 132.4 117.0 1.92 144.1 128.7 0.75 119.0 105.5
15—30 3.43 138.2 122.8 3.14 149.9 134.5 0.96 116.6 107.5
30—45 4.65 144.8 129.4 3.72 156.5 141.1 1.45 124.6 108.9
45—60 - - - 4.37 162.5 147.2 1.55 134.2 116.2

Fi1hybrid (Reimei ms x TP 681)

0—15 2.85 1121 97.7 2.36 116.3 102.0 1.02 91.6 82.3
15—30 3.93 117.9 103.5 3.73 122.1 107.8 1.92 91.6 84.6
30—45 3.12 116.5 105.6 3.73 128.7 114.4 1.93 98.2 N1
45—60 - - - 3.78 134.8 120.4 2.17 104.2 97.2
60—75 - - - 3.78 134.8 120.4 2.21 115.3 108.5

F1hybrid (Reimei ms x TP 1278)
15—30 2.98 132.4 122.5 3.64 143.3 126.9 1.32 119.4 111.2
30—45 3.54 139.0 129.0 3.25 149.9 133.5 1.24 126.0 117.7
45—60 - - - 3.98 149.5 137.6 1.56 132.0 123.8
60—75 - - - 4.25 155.9 139.6 1.87 132.0 123.8
Note : H; Heterosis, H.B : Heterobeltiosis, N.C : Nitrogen content

Table 4. Light extinction coefficient (K) at each growth stage of F1 rice hybrids and parents

Trp M 46 FM 46 S 287 FS 287 1378 TP 681 F681 TP 1278 F 1278  Reimei
25 0.516 0.472 0.584 0.480 0.529 0.639 0.689 0.723 0.619 0.729
45 0.476 0.358 0.467 0.412 0.481 0.526 0.516 0.512 0.501 0.626
70 0.435 0.395 0.436 0.380 0.414 0.776 0.587 0.692 0.498 0.751

FM 46 ; 1378 ms xM 46, F 681

; Reimei ms x TP 681, FS 287 ; 1378 ms x 5287

F 1278 . Reimei ms x TP 1278, Trp : Days after transplanting
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S 40 Table 5. Correlations between leaf nitrogen
E 334 content and growth characteristics at
<364 r=0.8616% k287 each growth stage of Firice hybrids
S 344 " F46 o and their parents

Ea 32- aF1278

E 5l Mi0s . Character 5 35 45 55 70 8
Q 2 Sog7 F681 DAT DAT DAT DAT DAT DAT
_g 24 ° o CGR  0.8901* 0.8115* 0.9241* 0.6948 0.4457 0.1309
_9:"3 244 7 /1378 - TP681 RGR  0.7420° 0.6201 0.4642 0.5735 0.5865 0.2239
E ] AN 127 NAR  0.8586* 0.7302* 0.7625° 0.5453 0.4666 0.3831
3 20 imel LAI 05549 0.4657 0.5651 0.4467 0.5378 0.4259
EFC: 2 23 26 29 32 35 38 41 44 DAT : Days after transplanting

Nitrogen content (%)

Fig. 2. Relation between content of leaf nitro-
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Table 6. Correlations of yield and spikelets per square meter with growth characteristics at each
growth stage of Fi rice hybrids and their parents

after transplanting

Growth characteristic

25 days 35 days 45 days 55 days 70 days 85 days

CGR Spikelets 0.8648** 0.8109** 0.8419*° 0.5216 0.3602 0.5136
Yield 0.8434** 0.7856* 0.7485* 0.2619 0.2581 0.5360

NAR Spikelets 0.8982** 0.7592* 0.6891 0.5437 0.5598 0.6931
Yield 0.8745** 0.6065 0.6553 0.6847 0.5642 0.6762

LAI Spikelets 0.7968* 0.8578** 0.7512* 0.6471 0.6059 0.5066
Yield 0.6816 0.8163** 0.7276* 0.6334 0.6280 0.5346

—267—



2 Aze) §5Pol Bot 4ol A2FET BA

2 ope} 27

Table 7. Correlations of yield and spikelets per
square meter with nitrogen amount in
the shoot of Fi rice hybrids and their
parents at each growth stage

after transplanting
25days 35days 45days 55days 70days 85days

Spikelet 0.9064™ 0.8207™ 0.7308" 0.6025 0.4521 0.3872
Yield  0.8562* 0.7374* 0.7194* 0.5671 0.3981 0.4178
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