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The Effect of Phosphorus Deficiency Stress on Soluble Sugar Content and
Soluble Protein Content and Chromosome of Wheat Substitution Lines
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(1. Hebei Science and Technology School of Engineering Baoding 071000 China; 2. College of Life
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Abstract: Wheat substitution lines between Chinese Spring and Synthetic 6x under the treatments of phosphor—
us deficiency stress and phosphorus normal ( control) in different developing stages were studied to research the
effect of phosphorus deficiency stress on soluble sugar content and soluble protein content and locate the gene con—
trolling soluble sugar content and soluble protein content. The results showed that soluble sugar content and soluble
protein content reduced under phosphorus deficiency stress in different developing stages; The genes promoting solu—
ble sugar content might be located on 2A 3A 5B 7D chromosome of Synthetic 6x and that the genes promoting sol-
uble protein content might be located on 3A chromosome.
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e RN 19-2 Synthetic 6x ( Chinese Spring CS)
N 1.2
2008 -2009
20 c¢m o
o -Synthetic 6x 21 2 : ( )
( Ca( H,PO,) ,) 750 kg/hm’ ( CO( NH,),) 375
kg/hm’ ( KCl) 187. 5 kg/hm’; (
o 5.6 mg/kg) N o
1 2008 10
40 em 200 cm 5 em 30 m’
1.1 3
—Synthetic 6x 21 .
( John Innes Centre. Norwich Research 50 cm o
Park . Colney. Norwich NR4 7UH. U K ) o 1.
21 1AFA.1BFB.1DID
1
Tab.1 The physical and chemical properties of the test soil
1% /( glkg) /( mg/kg) /( mg/kg) /( mg/kg)
Organic matter Total nitrogen Available nitrogen Available potassium Available phosphorus
3 1.25 46.97 196.93 5.6
C )
o Synthetic 6x
0.3 ¢ o 2A.3A.7A.5B.4D.7D
Il mLpH 7.8 2B.7B.1D
4mLpH 7.8 o 2A.3A.4A.1B.4D
10 mL 4 °C 10 000 2B.
r/min 20 min 3D.1D
= ; ; 2A.1B.5B.6D.7D
0.3 ¢ 2B.1D
15 mL - 3A.1B.5B.6B.7B.2D.6D.7D
30 min(2 ) 50 mL 1D
o 0.2 ; 2A.4D.6D
mL 5 mL 1A.2B
10 o 2A3A.4A.5B.6B.2D.3D.
min 620 nm 4D.5D.6D.7D
DPS V3.01 o 2A.3A.5B.7D
2 o Synthetic
2.1 -Synthetic 6x 6x 2A.3A.5B.7D
2 2 2.2 -Synthetic 6x
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Tab.2 The change of soluble sugar content in leaves of CS-Synthetic 6x substitution lines and parents
in different stages under the P-deficiency and control treatments nelg
Booting stage Flowering stage Filling stage
/ / /
Genotype _ . _ . _ .

Control ~ P-deficiency ~ Ratio Control ~ P-deficiency ~ Ratio Control ~ P-deficiency Ratio

1A 11.504 9.401 0.817 11.863 10.320 0.991 20.419° 17.247" 0.845
2A 11.983 10.780 " 0.900" 17.090 13.7197  0.992 24.113 23.060 " 0.956 "
3A 11.430 10.078 * 0.882" 12.699 12.178 0.980 " 22.851 21.628 0.947"
4A 10. 846 9.639 0.889° 13.733 11.629 0.947 20.610 19.300 0.936"

SA 11.574 8.654 0.748 14. 840 12.248 0.958 23.613 20.063 0.850

6A 11.173 8.900 0.797 13.463 11.119 0.996 22.987 20.313 0.884

7A 11.278 8.636 0.766 14.318 12.139 0.980 22.484 20.687 0.920

1B 10. 427 9.239 0.886" 16.291 14.726 " 0.937% 22.781 18. 647 0.819

2B 10.286 6.856 0.667~ 11.967 9.410 0.978 17.410— 14.793 0.850

3B 10. 819 9.480 0.876 14.676 12.136 0.979 24.863 20.990 0. 844

4B 10. 967 9.387 0.856 13.110 10.429 0.991 23.746 20.289 0.854
5B 10.332 10.030° 0.971*"  14.536 13.823™ 0.931" 21.893 21.534 0.984 ™
6B 11.219 8.880 0.792 12.777 11.347 0.978 % 22.021 20.590 0.935"

7B 8.869 7.157~ 0.807 12.268 10.730 0.997" 21.903 18.353 0.838

1D 10. 667 6.864 0.644— 14.552 9.787 0.965~ 22.232 19.740 0.888
2D 12.661 7 9.608 0.759 13.743 12.197 0.993% 22.959 21.424 0.933"
3D 12.073 8.004 0.663~ 13.684 10.077 0.958 21.430 20.076 0.937"
4D 11.423 10.234 ™ 0.896° 13.809 11.096 0.977 23.087 22.764 0.986 "
5D 10. 390 8.390 0. 808 12.294 10.399 0.968 23.064 21.757 0.944 "
6D 11.648 8.838 0.759 14.100 13.014™ 0.985" 23.904 23.399 " 0.979 ™
7D 13.2127 10.193 " 0.772 14.263 12.457" 0.994% 21.007 19.557 0.931°

Synthetic 6x 14.2577 12.447™ 0.873 24.369™  21.974™ 0.994"° 32.286" 25.733" 0.797

CS 11.020 8.690 0.789 14.263 11.049 0.964 23.387 19.679 0.842

A 0.05 0.01 - 0.05 0.01 3

Note: * and ** mean significantly higher than Chinese Spring at 0. 05 and 0. 01 level respectively. ~ and ™ mean significantly lower than Chinese Spring

at 0.05 and 0. 01 level respectively. The same as Tab. 3.

3

-Synthetic 6x

Tab.3 The change of soluble protein content in leaves of CS-Synthetic 6x substitution lines

and parents in different stages under the P-deficiency and control treatments mg/g
Booting stage Flowering stage Filling stage
/ / /
Genotype . . . . . .

Control ~ P-deficiency ~ Ratio Control ~ P-deficiency ~ Ratio Control  P-deficiency Ratio
1A 25.033  23.903° 0.955 35.561 35.033 0.985" 24.046 23.063 0.959
2A 23.678  21.200 0.895 37.831 36. 100 0.954 23.628 22.618 0.957
3A 25.433" 24.875™ 0.978 42.060 41.7477 0.993° 32.181°  29.360"" 0.912
4A 20.456  17.311 0. 846 39.914 30.097 0.754 24.147 19.922 0.825
S5A 23.456  25.239" 1.076 % 40.933 38.264% 0.935 27.150 25.508 0.940
6A 19.969 18.950 0.949 41.642 36.558 0.878 27.229 27.011° 0.992
7A 22.167 18.892 0.852 46.908 *  30.847 0.658 24.703 23.950 0.970
1B 22.033 19.494 0.885 43.392 31.919 0.736 25.375 25.831 1.006
2B 19.470  18.161 0.933 43.136 36.094 0.837 25.667 23.576 0.942
3B 23.783  23.064 0.970 35.786 34.050 0.952 25.032 26.885" 0.959
4B 22.333 19.983 0.895 39.833 32.022 0. 804 28.039 26.650 " 0.993
5B 25.531° 22.067 0. 864 40.256 36.942°  0.918 26. 826 21.607 0.815
6B 18.9337 15.225~ 0. 804 37.417 30.225 0.808 26.521 24.313 0.873
7B 25.050 17.067 0.681~ 29.092°  28.650 0.985" 27.843 21.493 0.814
1D 23.075  21.400 0.927 39.956 30.511 0.764 26.410 20.721 0.881
2D 25.681 " 24.547" 0.956 36. 650 33.117 0.904 23.528 22.040 0.870
3D 21.928 19.217 0.876 39.789 32.158 0.808 25.340 19.338 " 0.734
4D 16.387  15.575~ 0.950 42.986 34.081 0.793 26.333 16.658~  0.699°
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Booting stage Flowering stage Filling stage
Genotype . ! . ! . g
Control ~ P-deficiency ~ Ratio Control ~ P-deficiency ~ Ratio Control  P-deficiency Ratio
5D 25.289"  24.019° 0.950 36.906 30.328 0.822 23.835 21.494 0.831
6D 23.294 20.958 0.900 35.744 33.392 0.934 25.853 23.781 0.852
7D 23.136 19.750 0.854 39.419 33.803 0.858 27.928 26.588 1.048°
Synthetic 6x 34.936™ 29.633" 0.848 44.620" 43.920™ 0.984°  35.560" 35.120"  0.988
CS 22.039 19.906 0.903 37.250 28.030 0.753 25.808 22.654 0.878
Synthetic 6x 3A
o 1A.3A.5A.2D.5D N N
6B.4D o Synthetic 6x
5A 3A
7B o
; 3A.5A.5B 2.3
1A.3A.7B DPS V3.01 o
; 3A.6A.3B.4B
3D.4D ( 4
7D 0
4 -Synthetic 6x
Tab.4 Variation analysis of the flag leaves soluble sugar content and soluble
protein content of CS-Synthetic 6x substitution lines and parents
( ) MS( Control) ( ) MS( P-deficiency) ( /) MS( Ratio)
Source of
variation DF Booting  Flowering  Filling Booting  Flowering  Filling Booting  Flowering Filling
stage stage stage stage stage stage stage stage stage
2 0.085 1.365 1.778 0. 064 0.351 0.620 0.000 0.002 0.001
Soluble sugar 22 3.560° 19.297™ 19.983™  4.830™ 19.400™ 14.694™  0.021™  0.014™  0.010™
content 44 0.298 3.322 2.044 0.303 0.470 0.999 0.002 0.002 0.002
68
2 1.764 7.325 8.908 7.731 29.127 1.305 0.016 0.018 0.002
Soluble protin 22 36,645 42,909 22.770 35.559™° 46.788° 43.507™  0.0177  0.028™  0.024™
content 44 2.465 13.325 8.507 2.881 19.060 4.239 0. 006 0.013 0.006
68
o 0.05 0.01
Note: * and™ mean significant difference at 0.05 and 0.01 level respectively.
3 23 2%
C, co, o Synthetic 6x  2A.3A,
5B.7D
( ) °
o 80%
-6— °
GS NH,"
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