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Grey Relational Analysis of Meteorological
Factors on Soybean Growth and Yield

LI Wei
(Crop Tillage and Cultivation Institute, Heilongjiang A cademy of Agricultural Sciences, Harbin
150086)

Abstract; Grey relational analysis of meteorological factors on soybean growth and yield had been made by means
of interval sowing in Heilongjiang province. The results show ed that accumulated temperature, sunshine hours and
ground temperature were the related meteorological factors to soybean growth from emerging to flow ering stage.
Sunshine hour, accumulated temperature and daily range of tem perature were related meteorological factors to
soybean yield from emerging to flowering stage.
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1 .
k Xolb) X Xk X:() X4 Xs(b) Xk X7 Xg(k)  Xo(k) X,00k) X 1(b Y, Y,
,C /mm /h ,C ;C /% ,C /mm /h ,C ,C /% /d /kg°hm2
1 1018.1 76.7 232 25.09 10.85 67.25 1602.4 93.3  439.7 22.07 10.5  66.31 143 4390
2 900.7 74.7 176 24.80 10.68 67.69 1578.7 89.5 439.7 22.04 10.5  66.28 134 3258
3 849.6 75.7 172 24.48 10.16 67.93 1569.5 89.5 449.7 21.90 10.5 66.42 129 2364
4 976.9  72.9 227 25.11 10.93 67.30 1532.8 81.0 411.7 22.64 10.2  65.95 137 4250
5 9459  74.7 207 25.11 10.80 67.45 1573.0 89.8  429.7 22.28  10.4  66.21 126 2853
6 825.2 70.9 161 24.42  10.16 68.05 1578.7 89.5 439.7 22.04 10.5  66.28 128 1890
7 1042.0 76.7 232 25.12  10.84 67.12 1609.8 89.5 460.5 21.87 10.6  66.38 145 4240
8 1013.6 79.5 229 25.23  10.90 67.15 1616.5 89.5 482.0 21.67 10.7  66.52 141 3590
9 896.4 79.5 177 24.59  10.39 67.67 1622.5 847  480.0 21.46  10.8  66.66 138 2590
;X()(k) -~ ;Xl(k) g ;Xz(k) -~ ;X}(k) g ;X4(k)
~ s Xs (b ~ s Xo () ~ s X7 (k) ~ s Xg (k) ~
s Xo () - s X0k ~ s X (b)) ~ ;Y 3
Y, .
% RE5 0 2.2
1 NUo=1Y — X (o1,
, 1 , 3.
) 2.
2
ko Xo Xk X X3k Xpk o X5k Xo(k)  X7(k) Xk Xo(k) X0k X;1(k) Y (K) Y (X))
1 0.99%51 03542 1.0287 0.65%8 06877 —0.72 0582  1.3611 —0.3657 0.2158 —0.3280 —0.1223 1. 0697 1.2318
2 —0.5188 —0.3542 —0. 8566 —0.2649 01453  0.534 —0.2955  0.2885 —0.3657 0.1275 —0.3280 —0.27%4 —0.2431— 0.0126
3—1.17718 0 —0.913 —1.2819 — 1.5136  1.2300 —0.6191  0.288 0.0708—0.2845 0. 1464  0.4280 — 0. 9724— 0.9954
4 0.4638 —0.918 0.804 0.7204 0.9429 —0.6248 —1.9101 —2.1107 —1.5880 1.8936 — L. O% —1.9234 0. 1945 1.0779
5 0.0640 —0.3542 0.1870 0.7204 0.5282 —0.1832 —0.4960  0.3732 —0.802 0.8% —0.60®O —0.6226 — 1. 4100— 0.4578
6 —1.4925 —1.7002 —1.3616 — 1.4726 — 1. 5136 1.5833 —0.2955  0.2885 —0.3657 0.1275 —0.3280 —0.27%4 — L. 1183— 1.5164
7 1.3033 03542 1.0287 0.7322 0.658 —1.1547 07985 0.288 0.5423—0.3728  0.4627 0.2279 13614 1.0669
8 0.9371 1360 0.9277 1.1018 08472 —1.0664 1.0342  0.2885 1.4808—0.9615 1L.0425 0.9283 0.7779 0.324
9 —0.5743 1L.3%6 —0.830 —0.9323 —0.7798  0.4645 12453 —1.0663 1.3935— 1.5796 L7277 1.6288  0.3404— 0.7469
3 Yi(K) Xi(K) DN (k)
A (K (KD AK) DK A5(K) LK) 2N (K) (KD Dy(K)
Xo(k) 0.0746  0.2757  0.2054  0.2693 1. 4741 0.3742  0.0581 0. 1591 0. 9146
X, (k) 0.7155  0.1111  0.9724  1.1863 1.0558  0.5819  1.0072  0.5681 1. 0057
Xa(k) 0. 041 0.6135  0.0189  0.6659 1.5971  0.2433  0.3327  0.1498 1. 1633
X5(k) 0.4128  0.0217  0.3094  0.5259  2.1304  0.3543  0.6092  0.3238 1.2726
Xo(k) 0.382 0.3884  0.5412  0.7484  1.9382  0.3953  0.7056  0.0692 1. 1202
Y0 Xs(k) 1.8417  0.7665  2.2024  0.8193 1.2268  2.7016  2.5161 1. 8444 0. 1242
Xe(k) 0.5315  0.0524  0.3533  2.1046  0.9140  0.8228  0.529  0.2563 0. 9049
X4(k) 0.2914  0.5316 1.261 2.3051 1. 7832 1. 4068 1.0729  0.4894 1. 4067
Xg(k) 1.4354  0.1226  1.0432 1.7825  0.6078  0.7526  0.8191 0.7028 1. 0531
Xo(k) 0.8538  0.3707  0.6879  1.6991 2.244 1.2458 1. 7342 1.7395 1. 9200
X0 (k) 1.3976  0.0849  1.1188 1.8929  0.7131  0.7903  0.8987  0.2645 1. 3873
Xy (k) 1. 192 0.0293  1.4005  2.1178  0.7874  0.8459  1.1335  0.1504 1. 2884
Amin=0. 01886 Amax=2.70158
Xo(k) 0.2367  0.5063  0.1824  0.6141  0.5219  0.0240  0.2364  0.5847 0. 1726
X, (k) 0.8776  0.3416  0.9954  2.0698  0.1036  0.1838  0.7127  0.9936 2.0930
X, (k) 0.2032  0.8440  0.0041  0.2176  0.6448  0.1548  0.0383  0.5753 0. 0760
X3(k) 0.5750  0.2523  0.2865  0.3575 1.1782  0.0439  0.3148  0.7494 0. 1853
Xo(k) 0.5442  0.1579  0.5182  0.1350  0.9860  0.0028  0.4112  0.4948 0. 0329
¥y Xs5(k) 2.0039  0.5360  2.2254  1.7027  0.2746  3.0997 = 2.2217 1. 4188 1.2114
Xe(k) 0.6936  0.2829  0.3763  2.9880  0.0382 1.2210  0.2684  0.6818 1. 9922
X5(k) 0.1293  0.3011  1.2839  3.1886  0.8310  1.8050  0.7784  0.0639 0.3194
Xg(k) 1.5976  0.3531  1.0662  2.6659  0.3444  1.1507  0.5247 1. 1284 2. 1404
Xo(k) 1.0160  0.1401  0.7108  0.8156  1.2918 1.6440  1.4398 1.3139 0. 8327
X0 (k) 1.5598  0.3154  1.1418  2.7763  0.2391 1.1885  0.6043  0.6901 2. 4746
Xy (k) 1.3541  0.2598  1.4234  3.0013  0.1648 1.2441  0.8390  0.5759 2.3757
Amin= 0. 00284 Amax= 3. 18860
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2.3 - ’
3 . , ~
0=0.5, L (K)— Amin—+ Dmax
Li(K) , ( 4). l N(K)+0CDnax
4
L(1, D=0.81014 L(1 2)=0. 65364 L(1, 3)=0. 77283
Y, L(1, )= 0. 72942 L(1L, 5)=0. 70444 L(1, 6)=0. 51926
L(1, )= 0. 70155 L(1, 8)=0. 57783 L(1, 9)=0. 62764
L(1L, 10)=0. 52802 L(1, 1D=0. 63217 L(1L, 12)=0. 63006
X1>> X3> X4> X5> X7> X2 XI1> XI12>> X9> X8> X10> X6
L(2, D=0. 83397 L(2, 2)=0. 67836 L(2, 3)=0. 85792
Y, L(2, 9= 0. 80391 L(2, 5)=0. 83326 L(2, 6)=0. 53432
L(2, )= 0. 69534 L(2, $)=0. 69527 L(2, 9= 0. 60771
L(2, 10)=0. 62984 L(2, 1D=0. 61723 L(2, 12)=0. 61613
X3> X1> X5> X4> X7> X8> X2>> X10> X11> X12> X9> X6
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