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F1 HINORKELIREO~15 em) DIREAR SR
Table 1 Basic properties of tested surface-layer red paddy soil
pH
(grkg) (g/kg) (grkg) (g/ke) (mg/kg)
5.15 20.10 0.972 0.58 1.05 6.20
5 3 30
3345 8386 2 3398(
) 1.3
2 ik fEmM R E AR
Table 2 Characteristics of tested rice cultivars in experiments 3 105C
(d) (cm) 30 min 70°C ~80°C
123 106
3345 120 111 WinRHIZO
8386 120 102
2 115 114
3398 124 107
H,0,-
1.2 H,80,4
10%  H0, 20 min ( )
24h (
[15]
Excel 2003 SPSS 16.0
2 80% 2
2 kg 2.1
3 0 g/kg(Po) 0.015 g/kg(Po.ors)
0.03 g/kg(Pog3) N 0.20 g/kg
K,0 0.08 g/kg 3 5
F3 BERLEMNKBEHEH EHMRETYRARZNZ0
Table 3  Effects of phosphorus treatments on biomass of shoot and root of rice cultivars
(2 ()
Py 0.299 Cc 0.210 Be 0.702 Aa
3345 0.491 Ab 0.346 Aa 0.706 Aa
8386 0.342 BCb 0.242 Bb 0.724 Aa
2 0.448 ABb 0.353 Aa 0.787 Aa
3398 0.446 ABa 0.331 Aa 0.752 Aa
Poois 0.363 Cb 0.252 Cb 0.696 Ab
3345 0.514 Ab 0.324 ABa 0.631 Aa
8386 0.458 Bb 0.278 BCb 0.608 Ab
2 0.504 Ab 0.293 BCb 0.581 Ab
3398 0.514 Aa 0.356 Aa 0.693 Ab
Po.os 0.413 Ba 0.264 Ba 0.640 Ab
3345 0.822 Aa 0.322 Ba 0.394 Bb
8386 0.720 Aa 0.410 Aa 0.600 Ab
2 0.828 Aa 0.326 Ba 0.397 Bc
3398 0.589 ABa 0.307 Ba 0.522 ABb

P 0.05

P 0.05
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: Fig. 2 Effects of phosphorus treatments on physiological
phosphorus use efficiencies in rice
1
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3 3345
4 1:’0.03
Py 2.3
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3 Po.o1s 3345
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= a 8386
s 1.
= 4 Poois
o
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0.015 0.03
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4
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0.05 2-4
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Fig. 1 Effects of phosphorus treatments on phosphorus contents in

rice plants
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R4 BRLEKEHEREESHRE

Table 4 Effects of phosphorus treatments on root morphology of rice cultivars

(cm) (cm?) (mm) (cm®)
P, 298.259 Bb 223.752 Ba 2.061 Ab 11.541 BCb
3345 368.090 Ac 223.221 Bb 2.019 Aa 13.104 ABa
8386 295.023 Bb 152.924 Cc 2.300 Ab 8.705 Cb
2 379.134 Ab 284.302 Ab 2.165 Aa 15364 Aa
3398 340.198 ABb 275.158 Ab 2.114 Aa 12.831 ABb
Poois 294.139 Cb 152.210 Db 2.111 Ab 9.782 Cb
3345 383.021 Bb 282.243 BCa 2.232 Aa 14.293 Ba
8386 355.805 Bb 306.328 Ba 2.439 Ab 18.016 Aa
2 392.374 ABb 271.142 Cb 2.290 Aa 13.843 Ba
3398 442.553 Aa 348.905 Aa 2.360 Aa 19.254 Aa
Poos 364.755 Ca 248.555 Ca 2.379 Ba 14.169 Ba
3345 407.082 ABa 270.230 BCa 2.291 Ba 14397 Ba
8386 381.954 BCa 277.230 Bb 3.396 Aa 21.442 Aa
2 424915 Aa 384.322 Aa 2.216 Ba 15.237 Ba
3398 360.155 Cb 252.892 Cb 2.243 Ba 14.199 Bb
) y=68.815x +246.36  y=54.541x+167.09
600 r=0.6896 @ igg I r=0.5361 .
__ 500} . * o
= g 350f
S 400 | 5 300¢ .
W | o 250 F
23 300 & 200t e
8 200 ® 150t Heo'¢
~ 100} = 100r
50t
0 1 1 1 1 0 1 1 1 1 J
0 1 2 3 4 0 1 2 3 4 5
FEARE Bt (mg/plant) FEAR I B it (mg/plant)
40¢ y=0.076 63+ 2.173 30, y=33437x+8.6492
il o r=0.5212
Pt P * _ 25¢ * 2 2
E 301 'Y E 20 ¢
Eost S *.
Moot ® . X 15} 2 24
o 15[ = s
®1.0f
0.5F
0 : : - : 0 : - '
0 5 0 1 4 5
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3

2 3
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Fig. 3 Correlation between rice phosphorus content and parameters of root morphology
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Fig. 4 Correlation between physiological phosphorus use efficiency and parameters of root morphology
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Effects of Phosphorus on Growth, Root Morphology, Phosphorus
Uptake and Utilization Efficiency of Rice Seedlings

ZHENG Li"? FAN Jian-bo', [HE Yuan-qiu]", ZHENG Xue-bo'?, XU Xiao-wei'

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China,
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on pot experiment, the rice grown under dryland cultivation is selected to study the effects of phosphorus on
seedling growth, root morphology, phosphorus uptake and physiological phosphorus use efficiency. Results showed that the application of
phosphorus fertilizer promoted the growth of shoot and root of rice, the stress of phosphorus deficiency significantly increased the ratio of
root to shoot, and there was significant genotypic variation in this ratio, the ratio of root/shoot under low phosphorus level and high
phosphorus level was 1.982 for Cong-ai 2 cultivar and 1.096 for Huang-hua-zhan cultivar, respectively. With the increase of phosphorus
concentration, phosphorus content in rice increased, whereas physiological phosphorus use efficiency decreased in the five rice cultivars.
Under three phosphorus levels, phosphorus content of 3345 cultivar was higher but physiological phosphorus use efficiency was lower
than other four cultivars. Further correlation analysis between root growth, phosphorus uptake and physiological phosphorus use
efficiency showed that root length was significantly correlated to phosphorus content of rice. The application of phosphorus fertilizer
can coordinate the relationship between root and shoot, and can promote the growth of root system and phosphorus content in plant.

Key words: Dry-land cultivation; Rice; Biomass; Root morphology; Phosphorus uptake; physiological phosphorus use

efficiency



