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Identification of Low-Phosphorus-Tolerance in Dongxiang
Wild Rice ( Oryza rufipogon Griff. )
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( College of Agronomy Jiangxi Agricultural University/Key Laboratory of Crop Physiology Ecology and
Genetics and Breeding Ministry of Education Key Laboratory of Crop Physiology Ecology and Genetic Breed—
ing of Jiangxi Province Nanchang 330045 China)

Abstract: Excavation and utilization of advantageous genes in wild rice resources are one of the current
hot points in the research on rice crop. With the cultivated low-phosphorus-tolerance rice varieties Dalidao and
Liantangzao3 low-phosphorus—sensitive varieties Xingsanbaili and Huzhanqi hybrid rice fertility retaining line
XieqingzaoB as the control the low-phosphorus-tolerance ability of Dongtangxia population of Dongxiang wild
rice at the seedling stage was identified through Yoshida nutrition solution cultivation with five phosphorus con—
centration levels i.e. 10 5 3 0.5 0 mg/L. The indexes of plant height leaf age yellow leaves the
stem width root numbers per plant length width and open angle of the second leaf from top dry weight of
the shoot and root were measured at the stage of fivedeaf-and-one-eaflet period. The results showed that the
suitable concentration for low-phosphorus—tolerance ability identification was 0.5 mg/L.  while the suitable sim—

ple indexes were relative leaf age and yellow leaf ratio. The relative leaf age values ( ratio of 0. 05 mg/L by
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10 mg/L) of Dongxiang wild rice Dongtangxia population Dalidao Liantangzao3 Xingsanbaili Huzhanqi
and XieqingzaoB were 0.947 8 0.996 6 0.9549 0.8737 0.8225 and 0. 828 2; the yellow leaf ratios
were 0.35 0.49 0.66 0.67 0.67 and0.68 respectively. Viewed synthetically Dongtangxia population
has strong low—phosphorus—tolerance ability.
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Tab.1 Analysis of relative leaf age trait among the genotypes

Genotypes R(p,) R( ps) R(p,) R( ps)
Dalidao 0.991 6 0.984 0 0.996 6 0.857 1
3 Liantangzao3 0.9519 0.914 3 0.954 9 0.729 3
Xingsanbaili 1.000 0 0.935 1 0.873 7 0.780 7
Huzhangi 0.995 7 0.901 9 0.8225 0.7359
Dongtangxia 0.996 5 0.987 8 0.947 8 0.8522
B XieqingzaoB 0.954 3 0.9339 0.828 2 0.728 7
R(p,) : (5 mg/L) /(10 mg/L) :R(p,): (3 mg/L) /(10 mg/L) R(p,): (0.5 mg/L)
/(10 mg/L) :R(ps): (0 mg/L) /(10 mg/L) .

R( p,) : Index value of (5 mg/L) /( 10 mg/L) ; R( p;) : Index value of (3 mg/L) /( 10 mg/L) ; R( p,): Index value of
(0.5 mg/L) /(10 mg/L) ; R( ps) : Index value of (0 mg/L) /( 10 mg/L) .
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Tab.2 Analysis of relative plant height among the genotypes
Genotypes R( p,) R( p;) R( p,) R( ps)
Dalidao 0.9755 0.836 9 0.830 6 0.798 8
3 Liantangzao3 0.904 9 0.879 0 0.6517 0.640 6
Xingsanbaili 0.846 2 0.9220 0.841 4 0.828 4
Huzhangi 0.924 6 0.910 2 0.538 4 0.534 1
Dongtangxia 0.836 2 0.667 4 0.723 2 0.791 0
B XieqingzaoB 0.918 8 0.880 5 0.7523 0.629 5
R(p,) : (5 mg/L) /(10 mg/L) yR(p;) (3 mg/L) /(10 mg/L) yR(py) (0.5 mg/L)
/(10 mg/L) yR(ps) : (0 mg/L) /(10 mg/L) o

R( p,) : Index value of (5 mg/L) /( 10 mg/L) ; R( p;) : Index value of (3 mg/L) /( 10 mg/L) ; R( p,) : Index value of
(0.5 mg/L) /(10 mg/L) ; R( ps) : Index value of (0 mg/L) /(10 mg/L) .
2.3
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Tab.3 Differences of yellow leaf rate of different phosphorus treatments among genotypes

Genotypes P, P, P, P, P;

Dalidao 0.33 £0.02dE 0.49 +0bBC 0.68 £0.08aA 0.49 +0.03bB 0.41 +0cBD
3 Liantangzao3  0.51 £0.07¢B  0.57 £0.05bcAB 0.65 +0aA 0.66 £0. 02aA  0.60 +0.01abAB
Xingsanbaili ~ 0.62 £0.03abA  0.65 £0.0labA  0.66 £0.02abA  0.67 £0.05aA 0.61 £0.05bA
Huzhanqi 0.30 £0.04¢C 0.53 +0.05bB 0.53 £0.03bB 0.67 £0.03aA 0.68 £0.06aA
Dongtangxia 0.30 £0.01bB 0.17 £0.02¢C 0.19 £0.07¢C 0.35 +0.02bB 0.60 £0.02aA

B XieqingzhaoB  0.52 +0.04bB 0.54 £0.02bB 0.54 £0.01bB 0.68 +0.01aA 0.67 £0.01aA
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Tab.4 Analysis of relative root numbers per plant among the genotypes
Genotypes R( p,) R( p;) R( p,) R( ps)
Dalidao 0.8019 0.849 6 0.830 2 0.792 5
3 Liantangzao3 0.8513 0.840 4 0.808 5 0.734 1
Xingsanbaili 0.755 1 0.683 5 0.6529 0.5715
Huzhangi 0.962 5 0.9250 0.649 8 0.649 8
Dongtangxia 0.9510 0.828 8 0.804 7 0.780 5
B XieqingzhaoB 0.954 7 0.943 4 0.568 4 0.5455
R(p,): (5 mg/L) /(10 mg/L) i R(p;) (3 mg/L) /(10 mg/L) i R(py) : (0.5 mg/L)
/(10 mg/L) yR(p5) : (0 mg/L) /(10 mg/L) o

R( p,) : Index value of (5 mg/L) /( 10 mg/L) ; R( p;):
(0.5 mg/L) /(10 mg/L) ; R( ps) :

Index value of (3 mg/L) /( 10 mg/L) ; R( p,) :
Index value of (0 mg/L) /( 10 mg/L) .

Index value of

( 4: N N 3 4
o B P 0.954 7
P, 0.568 4 B o N
P, .
2.5 ( 5 ) .
5. 6
P, P, P, ;
5 P, P, .
5

Tab.5 Effects of different phosphorus treatments on the length of second leaf from top trait among the genotypes

Genotypes

P,

P,

P,

P,

P;

Dalidao

3 Liantangzao3

25.43 £0.85aA
25.50 £0.36aA

21.33 £0.65¢C
23.07 +1.51bB

19.23 £0.49dD
22.13 +1.08bB

19.53 £0.67dD
15.23 +0.67cC

23.47 £0.35bB
15.40 +£0. 10cC

Xingsanbaili ~ 27.07 +3.5%aA 25.67 £0.25aAB 24.07 +1.27abABC 21.77 £0.38bcBC  20.47 +1.50cC
Huzhanqi 26.30 £0.53aA 24.43 +0.57bB 24.20 +0. 10bB 13.40 £0.17¢C 13.13 £0.29¢C
Dongtangxia 38.67 +0.81aA 35.43 £2.40aAB  26.50 +0.53¢C 31.17 £0.95bBC 29.90 +3.90bcBC

B XieqingzaoB

24.27 £1.72aA

23.50 +1.53aA

21.30 +0.99bB

16.86 +0.40c¢C

16.82 £0.44cC

6

Tab.6 Effects of different phosphorus treatments on the width of second leaf from top among the genotypes

Genotypes P, P, P, P, P,
Dalidao 0.67 £0.06aA 0.57 0.06abAB  0.60 0. 10abAB  0.53 £0.06bcAB  0.43 +0.06¢B
3 Liantangzao3 0.67 £0.06aA  0.64 +0.06abA  0.63 =0.06abA  0.53+0.06bA  0.53 +0.06bA
Xingsanbaili ~ 0.57 +0.06aA  0.47 £0.06abA  0.47 £0.06abA  0.47 +0.06abA  0.43 +0.06bA
Huzhangi 0.53+0.06aA  0.57 +0.06aA  0.47 +0.06aAB  0.27 £0.06bC  0.33 £0.06bBC
Dongtangsia ~ 0.33 £0.06aA  0.27 £0.06aA  0.27 +0.06aA  0.27 £0.06aA  0.27 +0.06aA
B XieqingzaoB  0.67 +0.10aA  0.63 £0.08aA  0.63 +0.05aA  0.57 +0.05bA  0.43 +0.05bB




3 ( Oryza rufipogon Griff.) * 400 -
2.6
7
Tab.7 Effects of different phosphorus treatments on the opening angle of the second leaf from top trait
among the genotypes
Genotypes P, P, P, P, P
Dalidao 4.67 £0.58aA  3.33 +£0.58bAB 3.33 £0.58bAB 3.33 £0.58bAB  2.33 £0.58bB
3 Liantangzao3  5.67 £1.53aA 3.00£1.00bB  4.67 £0.58abAB 4.33 £0.58abAB 3.33 +0.58bAB
Xingsanbaili 5.33 £0.58aA 4.33 £1.53abA 3.33+£0.58bA  4.00 £1.00abA  4.00 =1.00abA
Huzhangi 5.33 £0.58aA 5.00 £1.00aA 5.67 £0.58aA 2.33 £0.58bB 2.00 £1.00bB
Dongtangxia 15.33 £0.58aA  10.67 £0.58bB 8.67 £0.58¢cC 5.33 £0.58dD 3.33 £0.58¢eE
B XieqingzaoB 5.17 £0.75aA  4.67 £0.51abAB 4.17 £0.75bcAB 4.00 £0.63bcAB  3.50 £0.84cB
7 5
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Tab.8 Effects of different phosphorus treatments on the dry weight of the shoot trait among the genotypes

Genotypes P, P, P, P, P
Dalidao 0.89 £0.05aA 0.85+0.02aA  0.79 £0.07aAB  0.65 +0.03bBC  0.63 +0.08hC
3 Liantangzao3  0.76 +0.04aA 0.82 +0.06aA 0.75 +£0.03aA 0.46 £0.07bB 0.48 +0.05bB
Xingsanbaili 0.65 £0.08aA  0.55 +0.04bcAB 0.60 £0.04abAB  0.49 £0.01¢B 0.49 £0.01¢B
Fuzhangqi 0.73 £0.11bAB  0.90 +0.06aA 0.70 £0.09bB 0.23 £0.01¢C 0.25 £0.03¢C
Dongtangxia 0.44 +£0.05aA 0.46 £0.04aA 0.24 +0.05¢B 0.32 +£0.03bB 0.50 £0.01aA
B XieqingzaoB 1.01 £0.12aA 0.99 £0.06aA 0.72 £0.05bB  0.53 £0.08¢BC  0.43 +£0.03¢C

9

Tab.9 Effects of different phosphorus treatments on the dry weight of the root trait among the genotypes

Genotypes P, P, P, P, P,
Dalidao 0.67 +0.06aA  0.64 +0.08aAB  0.59 £0.08abAB  0.42 £0.02¢cC  0.49 +0.03bcBC
3 Liantangzao3 0.45£0.08aA  0.42+0.09aA  0.41 +0.01aAB  0.25+0.06bB  0.24 +0.05bB
Xingsanbaili ~ 0.45£0.08aA  0.25+0.06bB  0.26 +0.02bB  0.21 £0.02bB  0.25 +0.06bB
Huzhangi 0.39+0.11bA  0.52+0.05aA  0.36 £0.07bA  0.11£0.02¢cB  0.15 £0.03cB
Dongtangxia ~ 0.18 £0.02bAB  0.16 £0.03bAB  0.11 £0.03bB  0.16 +0.04bAB  0.25 +0.06aA
B XieqingzaoB  0.61 +0.14aA  0.47 +0.10aAB  0.44 +0.10aABC  0.27 £0.04bBC  0.21 +0.04bC
8. 9 6 P, P,
; P, P, 5 o
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Tab.10 Effects of different phosphorus treatments on the ratio of root/shoot trait among the different genotypes
Genotypes P, P, P, P, P,
Dalidao 75.24 £3.02aA  75.09 £10.23aA

3 Liantangzao3 58.80 +£9.93aA

Xingsanbaili ~ 69.55 +12.37aA
Huzhangi 52.87 £10.75aA
Dongtangxia 41.37 £7.55aA

B XieqingzaoB  60.00 +12.37aA

51.34 £12.24aA
45.46 £6.86bB
57.97 +4.23aA
35.71 +5.34aA
47.74 £7.31aA

75.68 +11.54aA
54.02 £1.50aA
43.37 £2.13bB
50.82 +5.16aA
45.96 +7.62aA
61.20 +10. 16aA

65.52 +3.74aA  78.50 +7.83aA

54.33 £15.79aA  49.77 +5.58aA
43.51 £2.24bB  51.82 +12.03bAB
48.42 £7.82aA  57.97 £9.31aA
48.85 £13.20aA  50.95 £11.41aA

51.89 +6.34aA  48.93 £12.54aA
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