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Abstract [ Objective] To grope assessment methods in allelopathic potential of crops germplasms, and analyze the
comprehensive allelopathic potential of crop cultivars, and in view of theory assay the whole allelopathic potential in winter wheat
accessions from the Loess Plateau. [Method] To build system-engineering model and evaluate the comprehensive allelopathic
potential of crop cultivars, and propose the quantification method of the whole allelopathic potential in crop accessions was
conducted in the present study. Allelopathic potential in a whole level of four winter wheat varieties from the Loess Plateau was
estimated in view of system theory and compared. [Result] The model assessed allelopathic potential in different parts of the plants
from the time that wheat turned green in the spring until maturity. Results from these models indicated that the four wheat accessions
had very weak allelopathic potential. Allelopathic potential declined in the order: Xiaoyan No 22 > Ningdong No 1 > Fengchan No 3
> Bima No 1. [Conclusion] This system engineering evaluation method allows for the reasonable assessment of allelopathic
potential among crop varieties. It will help plant breeders to select and develop allelopathic crop accessions that combine weed
suppression properties with agronomic traits related to yield and quality.
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1

Table 1 Comprehensive allelopathic potential of root, stem and leaf from growth recovery stage to mature stage of four accessions
common wheat grown in semiarid regions of Loess Plateau

AE W i = s EH M i = i
Growth period Root (X)  Stem (Y)  Leaf (Z) Growth period Root (X) Stem (Y)  Leaf (Z)
Fim3 3-5 -0.16 -0.28 -0.45 ECs g 35 -0.47 -0.31 -0.28
T. aestivum var. 3-25 -0.65 0.44 043 T. aestivum var. 3.25 055 -0.60 -0.38
Fengchan No 3 415 017 074 062 Bima No 1 415 024 -0.66 -0.83
5-5 -0.15 -0.32 -0.90 5-5 -0.22 -0.44 -0.55
5-25 -0.10 -0.14 -0.08 5-2 -0.12 -0.15 -0.30
TA LY 3-5 -0.29 -0.58 -0.40 /ME 22 45 3-5 -0.07 -0.29 -0.08
T. aestivum var. 3-25 -0.59 -0.79 -0.46 T.aestivum var. 3-25 -0.10 -0.40 -0.49
Ningdong No 1 415 -0.30 -0.67 -0.68 Xiaoyan No 22 415 -0.10 -0.56 -0.69
5-5 -0.20 -0.28 -0.86 5-5 -0.12 -0.43 -0.65
5-25 -0.18 -0.15 -0.18 5-25 -0.10 -0.10 -0.16

2

Table 2 Mathematic models of allelopathic synergic effect from root, stem and leaf subsystems

F=3 1Y TAELY /ME 22 45

Fengchan No 3 Bima No 1 Ningdong No 1 Xiaoyan No 22
YIX Y=-0.3291+0.2184X Y=-0.2903+0.4396X Y=-0.0692+1.3622X Y=-0.2148+1.4707X

T=0.3908 T=0.7176 T=2.6772 T=0.2782

R=0.2201 F=0.1527 R=0.3828 F=0.5149 R=0.8396 F=7.1672 R=0.1586 F=0.0774
XIY X=-0.1597+0.2218Y X=-0.1764+0.3333Y X=-0.0561+0.5175Y X=-0.0899+0.0171Y

T=0.3908 T=0.7176 T=2.6772 T=0.2782

R=0.2201 F=0.1527 R=0.3828 F=0.5149 R=0.8396 F=7.1672 R=0.1586 F=0.0774
Xz X=-0.2581-0.0273Z X=-0.4415-0.2609Z X=-0.3286-0.0333Z X=-0.0783+0.0430Z

T=-0.0627 T=-0.5959 T=-0.0928 T=1.4466

R=0.0362 F=0.0039 R=0.3253 F=0.3551 R=0.0535 F=0.0086 R=0.6410 F=2.0927
ZIX Z=-0.5072-0.0479X 7=-0.5953-0.4056X 7=-0.5418-0.0859X Z=0.5058+9.5551X

T=-0.0627 T=-0.5959 T=-0.0928 T=1.4466

R=0.0362 F=0.0039 R=0.3253 F=0.3551 R=0.0535 F=0.0086 R=0.6410 F=2.0927
Yz Y=-0.2170+0.3341Z Y=-0.1234+0.6608Z Y=-0.4109+0.1603Z Y=-0.1373+0.5316Z

T=0.8618 T=1.7838 T=0.2785 T=2.8504

R=0.4454 F=0.7426 R=0.7174 F=3.1820 R=0.1588 F=0.0776 R=0.8546 F=8.1245
Yy Z=-0.2683+0.5940Y Z=-0.1298+0.7789Y Z2=-0.4374+0.1572Y Z=0.0776+1.3738Y

T=0.8618 T=1.7838 T=0.2785 T=2.8504

R=0.4454 F=0.7426 R=0.7174 F=3.1820 R=0.1588 F=0.0776 R=0.8546 F=8.1245
XYz X=-0.1936+0.2969Y-0.1265Z X=-0.3050+1.1056Y-0.9915Z X=-0.1083+0.5362Y-0.1193Z X=-0.0997-0.1557Y+0.1258Z

T=0.3871/-0.2199 T=3.7401/-3.6416 T=2.3857/-0.5254 T=-6.4082/8.3227

R=0.2663 F=0.0763 R=0.9424 F=7.9402 R=0.8607 F=2.8569 R=0.9862 F=35.5529
YIXZ Y=-0.1564+0.3405Z+0.2347X Y=0.2259+0.8673Z+0.7913X Y=0.0426+0.2063Z+1.3799X Y=-0.6169+0.79517-6.1262X

T=0.7430/0.3871 T=5.1107/3.7401 T=0.5729/2.3857 T=12.3966/-6.4082

R=0.5043 F=0.3410 R=0.9692 F=15.4732 R=0.8640 F=2.9453 R=0.9937 F=78.8461
ZIXY 7=-0.2981-0.1867X+0.6354Y 7=-0.2843-0.8764X+1.0710Y 7=-0.4945-1.0171X+0.6835Y Z=0.7725+7.7290X+1.2416Y

T=-0.2981/0.6354
R=0.4662 F=0.2777

T=-3.6416/5.1107
R=0.9677 F=14.7239

T=-0.5254/0.5729

R=0.3787 F=0.1675

T=8.3227/12.3966
R=0.9962 F=131.1324

XIY 50— RGN 5 — R XINZ 50— RGN 51 R, T o RIA7r e B4 & AR 2 M A . X/Y Synergic model
of one system relative to the other one; X/YZ Synergic model of one system relative to the other two ones; T means the synergic value between independent
variable and dependent variable
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Table 3 Synergic indexes of root, stem and leaf in four wheat accessions from March 5 to May 25
HM
) W (XIY) w (YIX) w (X/Z) w (Z/X) w (Y/Z) w (ZIY)
Growth period
Fr=35 3-5 0.854 0.809 0.895 0.866 0.882 0.951
Fengchan No 3 3-25 0.882 0.573 0.613 0.604 0.721 0.878
4-15 0.968 0.923 0.901 0.879 0.896 0.957
5-5 0.891 0.651 0.625 0.619 0.730 0.933
5-25 0.966 0.920 0.914 0.946 0.945 0.950
iy 5 3-5 0.984 0.831 0.835 0.931 0.933 0.953
Bima No 1 3-25 0.986 0.884 0.937 0.920 0.935 0.973
4-15 0.974 0.883 0.938 0.917 0.928 0.982
5-5 0.914 0.833 0.848 0.666 0.774 0.864
5-25 0.991 0.939 0.935 0.807 0.859 0.962
TA LY 35 0.903 0.952 0.956 0.711 0.814 0.891
Ningdong No 1 3-25 0.970 0.990 0.960 0.846 0.894 0.963
4-15 0.849 0.880 0.896 0.957 0.969 0.889
5-5 0.860 0.904 0.730 0.933 0.610 0.208
5-25 0.949 0.906 0.945 0.950 0.959 0.895
/ME 22 5 3-5 0.975 0.905 0.933 0.953 0.856 0.714
Xiaoyan No 22 3-25 0.876 0.938 0.935 0.973 0.872 0.968
4-15 0.849 0.918 0.928 0.982 0.880 0.937
5-5 0.655 0.956 0.774 0.864 0.769 0.790
5-25 0.728 0.922 0.859 0.962 0.941 0.979
HM
) w (XIYZ) w (Y/ZX) w (ZIXY) w (X,Y) w (X,2) w (Y,2) w (X,Y,2)
Growth period
Fr=35 3-5 0.978 0.980 0.991 0.832 0.881 0.917 0.983
Fengchan No 3 3-25 0.924 0.999 0.982 0.728 0.609 0.800 0.968
4-15 0.954 0.996 0.979 0.946 0.890 0.927 0.976
5-5 0.996 0.923 0.929 0.771 0.622 0.832 0.949
5-25 0.952 0.991 0.988 0.943 0.930 0.948 0.977
1 35 0.991 0.995 0.971 0.908 0.883 0.943 0.986
Bima No 1 3-25 0.991 0.997 0.985 0.935 0.929 0.954 0.991
4-15 0.922 0.959 0.988 0.929 0.928 0.955 0.956
5-5 0.971 0.889 0.913 0.874 0.757 0.819 0.924
5-25 0.924 0.904 0.912 0.965 0.871 0.911 0.913
TR LY 3-5 0.931 0.970 0.962 0.928 0.834 0.853 0.954
Ningdong No 1 3-25 0.939 0.961 0.906 0.980 0.903 0.929 0.935
4-15 0.947 0.969 0.975 0.865 0.927 0.929 0.964
5-5 0.941 0.947 0.876 0.882 0.832 0.409 0.921
5-25 0.963 0.974 0.875 0.928 0.948 0.927 0.937
ME 22 5 35 0.938 0.974 0.939 0.940 0.943 0.785 0.950
Xiaoyan No 22 3-25 0.974 0.987 0.939 0.907 0.954 0.920 0.967
4-15 0.937 0.952 0.952 0.884 0.955 0.909 0.947
5-5 0.975 0.937 0.908 0.806 0.819 0.780 0.940
5-25 0.999 0.935 0.805 0.825 0.911 0.960 0.913

w(X,Y,Z) A=REMMHERE wX,Y) WZRENRRAREE w YY) = RN — RGN ERE w (XIYZ) h— RGN~ RS
ERDNTERL 3

w (X, Y, Z) Synergic index of three systems; w (X, Y) Synergic index of two systems; w (X/Y ) Synergic index of one system relative to the other one; w
(X/YZ) Synergic index of one system relative to the two other ones
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Fig. Comparison of comprehensive allelopathic potential of

four wheat accessions during some growth period
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