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Heterosis for Nutrient Uptake in F, Rice Hybrid-seedlings : Masahiko ICHII and Masahiko NAKAMURA
(Faculty of Agriculture, Kagawa University, Miki, Kagawa 761-07, japan)

Abstract : Nutrient uptake and morphological features in 12 rice hybrids were compared with the corresponding
parental values. The uptakes of ammonium-N, nitrate-N, phosphorus and potassium (in nutrient mg+plant wt
g '+h~!) were determined by using 25-day-old seedlings. The results revealed that : (1) Nutrient uptake showed
desirable heterosis, unlike morphological features. (2) Nutrient uptake was larger in the order of potassium,
ammonium-N, nitrate-N and phosphorus. Potassium was five times as uptake as phosphorus. These facts also
were observed in the F, hybrids and their parents. (3) The degree of heterosis for nutrient uptake was higher
in the order of nitrate-N, phosphorus, ammonium-N and potassium. The degrees for nitrate-N and potassium
were 809, and 309, respectively. (4) Plant weight and its heterosis did not show significant correlations to
heterosis for nutrient uptake. (5) Correlations between nitrate-N and potassium uptake, and between the
heterosis for their uptakes were highly positive significant. (6) It can be concluded that heterosis for physiological
characters such as nutrient uptake appears before that for mophological characters, and that the higher nutrient
uptake of the F, rice hybrid was presumably not dependent on their larger weight, but on the higher rate of
physiological ability.

Key words : F, hybrid, Heterosis, Nitrogen uptake, Nutrient uptake, Rice.
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Table 1. Morphological features of F, hybrid-seedlings compared with those of thier parents.

Characteristic value

Heterosis(%)

Plant

Cultivar and F, Seedling Root Root Seedling  Root Root Plant
height (cm) length(cm) number weight (mg) height length  number weight
Azusa(Az) 16.3 9.5 12.0 28 — - — —
Ginmasari (Gi) 18.1 10.2 10.2 35 — — — —
Chiyohikari(Ch) 19.1 10.3 10.3 31 — - — -
Satominori (St) 16.9 9.7 8.8 29 — — — —
Sachiwatari (Sa) 17.9 8.8 12.1 30 — — — —
Yaeho(Ya) 18.2 10.8 12.0 33 — — - —
AzXxGi 15.4 10.3 12.0 29 —10 5 8 —8
AzxCh 18.3 10.1 11.2 27 3 2 0 —8
Az XSt 17.9 10.8 11.4 26 8 13 10 -9
AzXSa 17.2 3.2 11.4 27 0 —10 —5 —7
AzXYa 18.1 11.1 11.1 28 5 9 -7 —8
GixCh 20.1 11.2 10.6 31 8 9 3 )
Gi XSt 21.6 11.3 11.4 35 23 14 20 9
ChxSt 20.4 10.0 11.4 32 13 0 19 7
ChxSa 19.4 10.9 10.6 29 5 14 -5 -5
ChxYa 19.1 11.2 10.6 29 2 6 -5 -9
StXSa 18.7 10.9 10.9 29 7 18 4 -2
SaxXYa 18.8 10.1 10.6 31 4 3 —12 —2

Heterosis (%) = ((F,—MP)/MP) x100.
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Table 2. Nutrient uptake of F, hybrid-seedlings compared with those of thier parents.
i e Hterosi %)

Cultivar and F, NH;-N NO;-N P K NHi-N NO;-N P K
Azusa(Az) 11.3 3.38 2.68 13.7 — — —
Ginmasari (Gi) 14.1 4.10 2.92 13.5 - - — -
Chiyohikari{(Ch) 12.5 4.31 1.70 15.4 — — — —
Satominori (St) 10.1 2.46 1.63 12.6 — — — —
Sachiwatari(Sa) 13.5 4.81 2.20 20.2 - - - —
Yaeho(Ya) 11.4 3.59 2.15 15.7 — — - —
Az XGi 17.4 6.36 5.69 17.0 34 70 104 25
Az xCh 17.1 6.62 3.10 16.9 44 72 42 16
Az XSt 19.4 7.83 3.70 20.1 81 168 72 53
Az XSa 16.9 5.74 2.47 17.5 36 40 1 3
AzxYa 21.6 7.90 2.97 20.7 90 127 23 41
GixCh 14.6 6.58 2.57 21.7 10 56 12 50
Gi xSt 19.4 9.50 3.32 24.1 60 190 47 85
Ch xSt 12.6 5.22 3.24 20.0 12 54 95 43
ChXxSa 16.9 6.25 2.27 14.7 30 37 16 -7
ChxYa 15.1 5.52 3.07 16.5 26 40 59 6
StxSa 18.6 7.05 4.55 18.5 58 94 138 13
SaxYa 22.7 7.43 3.88 19.1 82 77 78 6

Heterosis(%) = ((F,—MP) /MP) x100.
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Table 3. Average of heterosis of morphological features and nutrient uptake in F, hybrid-seedlings.
Seedling Root Root Plant Uptake
height length number  weight NHi-N NO; N P K
Average of g 7 3 —4 47 85 57 28

heterosis (%)

Table 4. Heterosis of morphological features and nutrient uptake in different parental cultivars.
Parents Seedling  Root Root Plant Uptake
height length number  weight NH: N NO; N p K
Azusa 1 4 1 -8 57 95 48 28
Ginmasari 16 12 16 -2 35 33 30 68
Chiyohikari 6 6 2 —4 24 52 45 22
Satominori 13 11 13 53 106 38 49
Sachiwatari 4 6 —4 —4 52 62 58 4
Yaeho 4 6 -8 —6 66 81 53 18
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Fig. 1. The relationship between nitrate-N and potassium uptake in F, hybrid seedlings.

Table 5. Correlation coefficients between
plant weight and nutrient uptake.

Heterosis for uptake
NHi{-N NO;-N P K
Plant weight —0.197ys 0.204ys  0.118xs 0.505xs

Heterosis for
plant weight 0.095xs 0.299ys  0.254ys  0.494xs

NS : Non significant.
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