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Studies on differences in phosphorus nutrition of rice genotypes

L1Li-me ,GUO Rongfa,GUO Zhi-juan

(College of Agronomy, Guangdong Ocean University , Zhanjiang, Guangdong 524088, China)

Abgract : Under the low P and normal P supply ,fourteen rice genotypes were selected to study the
differences in biological characters,P uptake and utilization efficiency at tillering stage ,together with the
grain yield and the yield components at maturity in order to screen rice genotypes with higher P efficiency.
Results showed that there were significant genotypic differences in shoot height ,tillers,dry weigh,P up-
take efficiency ,P utilization efficiency and rice grain yield under low P supply. Compared with normal P
supply ,shoot height ,tillers,dry weigh ,P uptake efficiency and rice grain yield decreased by 5.9- 14.5cm,
4.5-14.8,2.15- 7.53 g/plant ,5.35- 14. 46 mg/plant ,0.5 - 13. 4 g,respectively ,but ratio of root to
shoot and P utilization efficiency increased by 0.01 - 0.08 and 133.8 - 416.4 g/ g under low P supply ,re-
spectively ,which indicated that screening rice genotypes with higher P uptake utilization efficiency and
higher grain yield wasfeasble.

Key words: rice; P nutrition;uptake efficiency ; utilization efficiency
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Table 1 Shoot height and tillers of different rice genotypes under phosphorus treatments
/ cm Shoot height Tillers
Variety Po P1 Po =] Relative shoot height Relative tiller
Yuexiangzhan 53.8 59.7 11.5"" 26.3 0.90 a 0.44c
Huangl uzhan 48.7° 59.1 12.5° 22.5 0.82b 0.56 b
Peizashuanggj 48.9" " 63.4 12.8 20.8 0.77¢c 0.62 a
Peizamaosan 52.5"" 66.0 10.8" " 23.3 0.80 b 0.46 c
Peizashanging 48.2" " 61.6 12.5° 23.0 0.78 b 0.54 b
524 Teyou 524 60.3 " 73.3 10.0° 17.5 0.82b 0.57 b
Liangyoupsijiu 49.5" " 64.5 12.8" 22.3 0.77c 0.57 b
128 Youyou 128 55.8 " 67.0 11.5"" 24.3 0.83 b 0.47c
418 Tiyou 418 61.5 67.9 11.3 16.3 0.91a 0.69 a
1025 Liaoyou 1025 50.3 " 60.1 7.0° 14.0 0.84 a 0.50 b
2005 Liaoyou 2005 59.6" " 73.4 9.5 14.0 0.81b 0.68 a
11 Shanging 11 55.2 63.6 11.0 17.8 0.87 a 0.62 a
306 Chunhua 306 51.3° 65.3 13.5 20.5 0.79b 0.66 a
Wogang 52.2 59.4 8.3"" 20.3 0.88 a 0.39d
t (P<0. 05)

Note: Satigtics andyss with t-test. Different smdl lettersin the same column mean sgnificant dfference at P<0. 05 leve. The same as below.
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Table 2 Dry weight and ratio of root to shoot of different genotypes under phosphorus treatments
/(g H
) Dry weight Ratio of root to shoot . . Relative ratio of
Variety P Py Po Py Relative dry weight root o shoot
Yuexiangzhan 2.72° 7.24 0.18 0.15 0.38 b 1.20 ¢
Huangl uzhan 2.27° 5.78 0.19° " 0.12 0.39b 1.58 a
Peizashuanggj 2.75"" 7.99 0.20" " 0.14 0.34c 1.43a
Peizamaosan 2.37"" 6.75 0.17"" 0.12 0.35¢c 1.42 a
Peizashanging 2.88"" 8.28 0.15 0.13 0.35c¢c 1.15¢c
524 Teyou 524 3.62" " 10.49 0.20" 0.16 0.35¢c 1.25b
Liangyoupsijiu 3.10° 7.89 0.16 " 0.13 0.39b 1.23b
128 Youyou 128 2.66 " " 10.19 0.17 " 0.14 0.26d 1.21c
418 Tiyou 418 3.96 6.50 0.15 0.13 0.61la 1.15¢c
1025 Liaoyou 1025 3.25" 5.74 0.24"" 0.17 0.57 a 1.41a
2005 Liaoyou 2005 2.92° 5.07 0.15 0.14 0.58 a 1.07d
11 Shanging 11 2.95° 5.20 0.20" " 0.13 0.57 a 1.54 a
306 Chunhua 306 2.81° 6.43 0.17 " 0.13 0.44b 1.31b
Wogang 2.10" 4.89 0.25"" 0.17 0.43 b 1.47 a
2.2 306 3
, 130 % ,
) 2.3
, 4
3 y )
( 418 2005 )
, 418 1025 2005 11 ,
306 30 %, , )
20 %, 5 )
20% 30% ,
) 11 0.54,
418 180 %, 0.98
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Table 3 Shoot P uptake and utilization efficiency of different rice genotypes
/(mg- %) (g g1 I % I %
) Uptake efficiency Utilization efficiency Relative uptake Relative utilization
Variety S s
Po Py Po Py eficency eficency
Yuexiangzhan 3.80 " " 13.42 604.6 470.8 28.3b 128.4 e
Huangl uzhan 3.00 " 10.63 636.1 483.6 28.3b 131.5d
Peizashuangj 3.01"" 17.47 759.9 613.2 17.3c¢c 123.9 e
Peizamaosan 2,497 13.55 713.6 " 445.0 18.4c¢c 160.4 b
Peizashanging 2.85" " 16.59 726.8 " 503.1 17.2¢c 144.5c¢
524 Teyou 524 3.89 """ 17.82 773.4° 506. 1 21.8¢c 152.8 b
Liangyoupeijiu 3.49 " 12.99 765.1" 538.2 26.9b 142.2 ¢
128 Youyou 128 3.72"" 14.55 821.7 615.0 25.6 b 133.6d
418 Tiyou 418 4.78 12.03 893.7" " 477.3 39.7a 187.2 a
1025 Liaoyou 1025 3.13 " 9.60 836.1" " 512.6 32.6a 163.1b
2005 Liaoyou 2005 3.13 8.48 813.7 " 522.7 37.0a 155.7 b
11 Shanging 11 3.18 " 9.17 771.6 " 501.8 34.6 a 153.8 b
306 Chunhua 306 3.05" 9.33 786.8 609.0 32.7a 129.2 e
Wogang 2.23 7.96 817.0 " 525.5 28.0b 155.5b
4
Table 4 Hfect of different P treatments on yield components of rice genotypes
/cm /g /g | % / /d
) Available Panicle Thousand L Setting (g- Y )
Variety Treatment spike length seed weight Grain yield rate Biomass Heading
. Po 13.0 20.5 19.5 26.2 74.8" 61.3 +4
Yuexiangzhan
Py 15.6 18.9 18.0 28.3 80.8 61.7 0
Po 12.6 " 19.5 18.9 25.2° 66.5" 72.9 +9
Huangl uzhan
P1 16.2 19.9 18.8 36.2 8l.1 74.8 0
. . Po 11.2° 21.7 18.2 27.2 72.6 65.7" +4
Peizashuangqi
P1 14.9 22.3 17.1 32.7 74.8 77.3 0
. Po 13.2 21.3 20.8 26.3 63.4 60.5 +6
Peizamaosan
P1 12.6 20.0 18.7 27.6 68.2 64.3 0
. ) Po 11.2” 20.6 21.5 29.0 62.0" 59.6 +7
Peizashanging
P1 14.4 19.5 21.2 31.4 79.7 62.0 0
Po 8.1°" 21.9" 27.6 25.6 " 68.0 63.3" +5
524 Teyou 524
P1 11.6 25.2 27.0 34.8 70.2 83.5 0
. Po 10.3 24.6 26.2 20.5 61.6 68.2 +4
Liangyoupsijiu
P1 11.2 24.7 24.2 21.0 61.9 72.1 0
Po 9.8 21.9 23.9 19.6 70.9 " 68.1 +6
128 Youyou 128
Py 11.0 22.0 24.0 22.2 77.9 70.2 0
. Po 12.6° 24.3 27.7 37.8 87.7 76.9 +4
418 Tiyou 418
P1 16.6 22.1 25.9 40.8 88.1 81.2 0
. Po 11.8 13.9 24.3 35.6 82.0 66.9 " +4
1025 Liaoyou 1025
P1 14.0 15.7 22.8 37.2 86.5 79.3 0
) Po 12.4° 22.3"° 22.6 27.4" 83.0" 60.3" +5
2005 Liaoyou 2005
P1 15.9 24.4 22.6 36.2 90.7 70.4 0
. Po 10.5 23.3 20.8 159" 65.0 " 53.2° +12
11 Shanging 11
Py 13.0 23.1 21.6 29.3 72.9 67.4 0
Po 11.5" 21.9 20.6 19.2° 68.8 56.3 " +9
306 Chunhua 306
1 15.0 22.1 21.5 26.2 69.6 66.1 0
Po 11.0 21.7 16.0 17.8" 70.4 45.5" +4
Wogang
P1 14.0 22.0 16.3 26.4 73.8 62.1 0
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Table 5 Rdative characters of yield componentsfor different rice genotypes

Variety Relative available spike Relative grain yield Relative setting rate Relative biomass
Yuexiangzhan 0.83c 0.93a 0.93a 0.9 a
Huangl uzhan 0.78d 0.70c 0.82b 0.97 a
Peizashuanggj 0.75d 0.83b 0.97 a 0.85b
Peizamaosan 1.05a 0.95a 0.92a 0.94a
Peizashanging 0.79c 0.92a 0.78c 0.96 a
524 Teyou 524 0.70 e 0.74 b 0.97 a 0.76 ¢
Liangyoupsijiu 0.92b 0.98 a 1.00 a 0.95a
128 Youyou 128 0.89b 0.88 a 0.91a 0.97 a
418 Tiyou 418 0.76 d 0.93a 1.00 a 0.95a
1025 Liaoyou 1025 0.84c 0.96 a 0.95a 0.84b
2005 Liaoyou 2005 0.78d 0.76 b 0.92a 0.86 b
11 Shanging 11 0.81c 0.54d 0.89 a 0.79c
306 Chunhua 306 0.77d 0.73b 0.99 a 0.85b
Wogang 0.79¢c 0.67c 0.95a 0.73¢c
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