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Abstract : For comprehensive and objective evaluation of the adaptability and stability for important agronomic
traits of oat germplasm resources, 81 accessions of oat including naked oat and hulled oat were involved in this
study, and genetic differences of seven important agronomic traits such as plant height in seven test sites were inves-
tigated and analyzed. On the basis of D value,a weighted subordinate function value,series of GGE biplot of geno-
type X environment were built with GGE biplot V6. 3 ,and the adaptation and stability of 81 tested oat accessions in
different test sites were analyzed according to distribution and relationship of oat accessions and test sites on above
biplots. Results showed that grain weight of main ear was the trait with the largest variable coefficient among tested
accessions of naked oat in all tested sites, and the number of effective tillers was the largest variable trait among
tested accessions of hulled oat,and the rest five traits with no difference between naked oat and hulled oat. It was
demonstrated that the method of weighted subordinate function in combination with GGE biplot would have good
prospect in comprehensive analysis of oat agronomic traits. These accessions including Bayou No. 3,73014-336, Er
Youmai, Bauntebue and Bayan No. 1 would be cultivated well in the seven test sites at least,in which Bayou No. 3
and Bayan No. 1 have been selected as main oat variety in Hebei Province. Such accessions as Jin 8609-1,LY03-
02,Erqiu Youmai,64 Yanmai,Pin 16,Banner and LY0O1-12 may be fit for breeding.
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Table 1 Comparison of important agronomic traits of naked oat

i S Wi ey TERE TER s mEn

Item (d) (om) No. of spikelet Grain weight (8) No. of tillers No. of ear layer

Growing days Plant height per spike 1000-grain weight
fx KAH Max. 152 188. 60 100. 00 5.12 47. 60 9.50 8. 80
137/140( HD) 153(CJ) 156 ( WL) 128(ZJK) 125(CJ) L13(CF) 129/130( ZJK)
He/ME Min. 85 65. 00 10. 00 0.12 8.43 0.50 3.00
L10/L11/L16(CF) 159(CF) L30(WL) 1L34(CJ) 153(TC) 139(CJ,TC) 145(CJ)),I47(WL),
138/159(TC)

F-HI{E Mean 106. 3 125.12 42.15 1.83 23.00 3.42 6. 01

FrufE% S 17. 4029 17. 6744 12. 9024 0.7737 5.3162 1. 3885 1. 2482

SR CV 0.1637 0.1413 0.3061 0.4239 0.2311 0. 4054 0. 2075

L Weight 0.0871 0.0751 0. 1629 0. 2256 0. 1230 0.2158 0. 1105
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Table 2 Comparison of important agronomic traits of hulled oat

5 S Wi ey TRRRG TEE e

Item (d) (om) No. of spikelet Grain weight (8) No. of tillers No. of ear layer

Growing days Plant height per spike 1000-grain weight

i KA{E Max. 152 165.70 77. 60 5.08 54.95 11. 00 9. 80
P10(HD) P11 (HD) PO2(LS) P02 (ZJK) P02(LS) P03 (CF) P02 (ZJK)

fe/IMH Min. 88 67. 00 16. 00 0. 81 13.00 1.20 3.00
P16(TC) P19(CF) P19( WL) PI9(HD) P12(ZJK) P02(CJ,TC) P19(TC)

SFE-Y4{H Mean 106. 7 121. 95 46. 05 2.41 29. 19 3.70 5.98

PRifEZE S 17.7149 18. 9358 13. 9627 0. 9307 6.3959 1. 4880 1. 1677

BERRE CV 0. 1661 0. 1553 0.3032 0. 3868 0.2191 0. 4022 0. 1952

ALE Weight 0. 0909 0. 0849 0. 1659 0.2116 0. 1199 0.2201 0. 1068
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Table 3 Name and geographic origin of naked oat accessions,and their weighted subordinate function values of agronomic traits

P HFx SV FHE R RE
Code Name Origin CF LS HD WL cJ TC ZJK Average o
128 73014-336 HMELPE  0.4145  0.5337  0.4811  0.4340  0.3480  0.3345  0.5813  0.4467  0.2052
150 - HELPE  0.4611  0.2805  0.3903  0.4041  0.6170  0.5549  0.3866  0.4421  0.2563
L19 Wiig =5 PERIL 0.3899 0.3982  0.5555 0.3940  0.4459  0.4068  0.4856  0.4394  0.1407
123 & 8609-1 HFELPE  0.4814  0.3660  0.4198  0.4604  0.4502  0.4008  0.4324  0.4301  0.0902
125 Wi 10 5 FEWL 0.3382  0.3989  0.4796  0.4046  0.4987  0.4448  0.4236  0.4269 0. 1262
127 i 2 PEMNSEE  0.3843  0.3695  0.5268  0.4676  0.4548  0.3936  0.3786  0.4250  0.1390
102 VI40-7 FEMNSIE  0.5064  0.4011  0.4366  0.3766  0.3843  0.3754  0.4837  0.4234  0.1265
143 ek REMPE  0.3502  0.4041  0.4261  0.3370  0.4916  0.4504  0.4730  0.4189  0.1409
109 12 FEE 0.4658  0.3899  0.4567  0.3352  0.4504  0.4185  0.4047  0.4173  0.1100
122 7920/4/1 RELPE  0.4559  0.3966  0.4287  0.4185  0.4326  0.3973  0.3811  0.4158  0.0619
L17 CEN L Fivaess FEIPE  0.5008  0.4415  0.3763  0.3487  0.4067  0.3684  0.4567  0.4142  0.1320
L14 578 FERE 0.3917  0.4176  0.4447  0.4696  0.4027  0.3724  0.3996  0.4140  0.0802
124 3 2004 FRENTIL 0.4372 0.5579  0.4468  0.3506  0.4028  0.3518  0.3470  0.4134  0.1843
L13 74039-137 REILPE  0.5007  0.4154  0.4304  0.4085  0.3948  0.3318  0.4063 0.4126  0.1211
126 80-01-5 REILPE  0.4120  0.3753  0.4501  0.3690  0.4271  0.3891  0.4412  0.4091  0.0785
107 74047-202 REINTE  0.4352  0.4942  0.4333  0.3353  0.3163  0.3179  0.5128  0.4064  0.2048
149 8343/7/1 LTS 0.3064  0.3407  0.4609  0.4210  0.4663  0.3988  0.4452  0.4056  0.1515
L06 LY03-02 PENTIE 0.4223  0.3701 0.4752  0.2969  0.4207  0.3927  0.4538  0.4045  0.1459
144 Ik 16 WETIE 0.3981  0.3511  0.5067  0.4475  0.4335  0.3385  0.3479  0.4033  0.1554
104 17 WRERIE 0.3979 0.3900  0.4654  0.3494  0.4519  0.4027  0.3619  0.4027  0.1065
161 o5 38 Tk PENSEE 0.3962  0.2152  0.4700  0.4068  0.4592  0.4086  0.4287  0.3978  0.2140
L18 S-30 ] 0.2249  0.4509  0.4322  0.3469  0.5321  0.4628  0.3303  0.3972  0.2586
158 T HMELPE  0.4792  0.2801  0.4153  0.3081  0.3785  0.3682  0.5451  0.3964  0.2343
L10 83113-6 HFELPE  0.3159  0.4509  0.4373  0.4341  0.4051  0.3333  0.3541  0.3901  0.1408
147 A 7904 FEMNSSE 0.4390  0.4189  0.4320  0.3051  0.3664  0.3157  0.4501  0.3896  0.1551
121 2247034 FRENTIL 0.4564  0.4323  0.3654  0.3470  0.4042  0.3106  0.3845  0.3858  0.1299
L15 %19 PENSEE 0.3922 0.4305 0.4214  0.3421  0.3980  0.3646  0.3260  0.3821  0.1030
o1 555 LTS 0.3073  0.3490  0.4284  0.2943  0.4076  0.4372  0.4438  0.3811  0.1661
129 KA PEEIEIT 0.3561  0.3604  0.4050  0.3321  0.4130  0.3243  0.4677  0.3798  0.1349
105 s s FEE 0.4278  0.3340  0.4558  0.4151  0.3676  0.2931  0.3356  0.3756  0.1572
131 5 7-19 PENSEE 0.2875  0.4323  0.4339  0.3553  0.3703  0.3433  0.4040  0.3752 0. 1405
151 NS FELPE 0.4110  0.3760  0.3342  0.3231  0.3635  0.3337  0.4801  0.3745  0.1484
157 T s FENZ 0.3131 0.4025  0.3553  0.4463  0.4070  0.3365  0.3598  0.3744  0.1234
148 MK ZE PENSEE  0.2478  0.3365  0.4073  0.4864  0.3749  0.3178  0.4043  0.3679  0.2073
142 FH#E2 5 RETEAR 0.3753  0.4672  0.3400  0.2283  0.3647  0.3349  0.4611  0.3674  0.2222
139 i REZE 0.3941  0.4169  0.4192  0.3533  0.2612  0.1942  0.5296  0.3669  0.3019
108 o s WEIE 0.3946 0.3605  0.4385  0.3474  0.3493  0.3586  0.3182  0.3667  0.1060
132 INEH FELPE  0.2808  0.3018  0.4121  0.4223  0.4089  0.3596  0.3792  0.3664  0.1525
L1 S2HE 7726 PENSEE 0.3297  0.4720 0.3973  0.2428  0.3935  0.3591  0.3412  0.3622  0.1953
136 EhFE REHH 0.3551  0.3323  0.3833  0.4616  0.3166  0.2863  0.3938  0.3613  0.1602
103 9314-122 WETIE 0.3352 0.3485  0.4066  0.3751  0.2802  0.2584  0.5101  0.3592  0.2339
162 THE—% FETE 0.3081  0.3323  0.3566  0.3269  0.4348  0.3872  0.3549  0.3573  0.1192
138 MR RETEM 0.3885  0.3382  0.3743  0.3222 0.3660  0.2799  0.3919  0.3516  0.1155
152 TREKAKFE PEIPE  0.3937  0.3399  0.3131  0.3450  0.3873  0.2885  0.3910  0.3512  0.1176
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L54 7413 FENZEE 0.3113  0.3863  0.3948  0.3080  0.3483  0.2747  0.4189  0.3489  0.1525
L60 fic#z PPEIIIPE  0.3914  0.3827  0.4066  0.2568  0.3116  0.2675  0.4092  0.3465  0.1913
146 M T716 FENZ 0.2456  0.2873  0.4146  0.2636  0.4752  0.3652  0.3221  0.3391  0.2476
141 Kk PPEWJE 0.3081  0.2543  0.4004  0.3117  0.4048  0.3118  0.3447  0.3337  0.1621
120 23 7309 FENZE 0.3242 0 0.3072 0.4214  0.2890  0.3493  0.3050  0.2971  0.3276 0. 1400
130  REOEFREGFE PEMIL 0.3753  0.3859  0.4171  0.2752  0.2477  0.2468  0.3436  0.3274  0.2145
135 Y FIN & PEMPE  0.3260 0.3020  0.3278  0.3688  0.2961  0.2544  0.4134  0.3269  0.1583
137 F 121 FETE 0.2108  0.2258  0.4784  0.4835  0.2740  0.1915  0.4238  0.3268  0.3984
L56 HEZ 123 FEER 0.3803 0.2990  0.3632  0.4124  0.2892  0.2254  0.3158  0.3265  0.1941
134 el Rk A2 PPEIDVE 0.3436 0.3052  0.4119  0.3022  0.2303  0.2502  0.4057  0.3213  0.2193
L12 VI10-12 PENZ 0.2874  0.3971 0.3284  0.2811  0.3693  0.3285  0.2523  0.3206  0.159%
L55 TRk Ak FEIIPE 0.2836  0.2795  0.3325  0.2978  0.3495  0.2843  0.4167  0.3206  0.1565
140 PR FEZ=E 0.3790  0.2729  0.4655  0.2738  0.2500  0.1849  0.4158  0.3203  0.3157
133 M- FELPE  0.2909  0.2963  0.3412  0.2812  0.3176  0.2316  0.3758  0.3049 0. 1509
145 Wi 7752-8-2 PENTIL 0.3923  0.2500  0.3240  0.2630  0.2659  0.2752  0.3109  0.2973  0.1671
153 TR PEMNSEE  0.3576  0.2800 0.3449  0.3173  0.2650  0.1868  0.3274  0.2970  0.1980
L16 Dl6 FENZEE 0.2320 0.2484  0.3639  0.2604  0.3687  0.2986  0.2793  0.2930 0. 1856
159 MK ZE FEIIIPE  0.1658  0.2953  0.3420  0.2783  0.3101  0.2194  0.3462  0.2796  0.2358
0 U R R 0.2066  0.1993  0.1264  0.1885  0.1945  0.2222  0.1665
BT S RO HEE 2 3 7 5 4 1 6
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Table 4 Name and geographic origin of hulled oat accessions,and their weighted subordinate function values of agronomic traits

ErRes E2 P38 FHE R R
Code Name Origin o s o Wt “ 1 Ax Average cv
P02 Bauntebue P 0.5591  0.7109  0.4411  0.4992  0.4196  0.4076  0.5844  0.5174  0.2109
POl 7641M-9 RENTIE 0.4561  0.4184  0.4222  0.4500  0.4603  0.4397  0.5238  0.4529  0.0776
P17 WHE— 5 FPEWL 0.4972  0.4604  0.3981  0.4279  0.4933  0.4258  0.4394  0.4489  0.0818
P16 Hol—% PETER 0.5466  0.5055  0.4246  0.4156  0.4688  0.4337  0.2686  0.4376  0.2016
P09 PY01-02 RFETEA 0.5475  0.4922  0.3825  0.4010  0.4288  0.3896  0.4044  0.4351  0.1419
P12 PY01-09 FE 0.4027  0.5077  0.4255  0.3609  0.4812  0.4406  0.4252  0.4348  0.1118
P10 Loevile %2 0.3724  0.5225  0.4440 0.3691 0.3876  0.3074  0.4670  0.4100  0.1758
P03 Banner P 0.5376  0.4481  0.3788  0.3892  0.3329  0.3241  0.3439  0.3935  0.1939
PO8 LY01-12 b 0.4275  0.4373  0.4391  0.2777  0.3811  0.3645  0.3830  0.3872  0.1468
P14 PY01-06 e 0.4412  0.3849  0.4145  0.3928  0.3462  0.3050 0.4199  0.3864  0.1214
P07 LY01-08 [ &b 0.4308  0.5016  0.3452  0.3702  0.3083  0.2778  0.4235  0.3796  0.2045
P11 Cenad 88 Ovas T ILJEW  0.4946  0.3782  0.4207  0.3556  0.3156  0.2910  0.3576  0.3733  0.1818
P05 KHZIK E4h 0.3809  0.4278  0.4471  0.4961  0.2437  0.2147  0.3799  0.3700  0.2823
P04 Ronald [ &b 0.3779  0.3506  0.3269  0.3070  0.4059  0.3560  0.4420  0.3666  0.1263
P13 i 16 T 0.3610  0.3479  0.3933  0.3246  0.3307  0.2821  0.4547  0.3563  0.1550
P18 Ariane iR 0.2799  0.3191  0.3107 0.3801 0.3836  0.3126  0.2966  0.3261  0.1232
P06 N. deMoychcour FE4h 0.3025  0.4009  0.3770  0.3435  0.2628  0.2318  0.2999  0.3169  0.1912
P15 64 HEF PEMNSSE 0.3369 0.3314  0.2859  0.2363  0.2270  0.1899  0.1425  0.2500  0.2892
P19 Coomallo REILPE 0.2353  0.2921  0.2731  0.1899  0.2835  0.2068  0.1582  0.2341  0.2191
IR U 5 R 0.2261  0.2235 0.1406  0.2146  0.2216  0.2514  0.2927
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Fig. 1 Adaptability of oat germplasm based on GGE biplot analysis
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Table 5 Total performance of selected oat accessions in all test sites
. 55 H HEL RS F R NEEL I*%?FEE( g) TAhLHE RO HAE R
Code Name (d) (om) No. of Grain weight (8) No. of tillers No. of

Growing days Plant height spikelet per spike 1000-grain weight ear layer

Lo6 LY03-02 107.43 125.73 42.17 2.28 23.34 3.64 6.17
L10 83113-6 102. 43 127. 67 42. 69 2.07 23.09 3.66 6.17
L19 Witk =5 110.71 139.33 51.94 2.47 22.54 3.21 6. 64
123  8609-1 106. 29 121.71 48.73 2.82 23.61 3.54 5.90
27 i 2 110.71 120. 87 45.71 2.38 22.08 3.31 7.24
128 73014-336 104. 71 121.43 57.33 2.78 23.04 3.04 6.90
L50 Ak 105. 57 126. 71 51. 11 2.41 23.85 4.43 6.03
L55 TRk 104. 29 129. 10 36.77 1.43 19. 38 3.34 5.44
PO1 7641M-9 107. 43 120. 94 61. 66 2.93 28.30 3.69 6.27
P02 Bauntebue 108. 43 140. 76 63.37 3.35 38.32 2.77 7.06
P03 Banner 107. 43 126. 13 50. 31 2.17 24. 69 4.83 5.57
P08 LYO1-12 108. 43 138.96 50. 41 2.00 24.78 3.50 6.79
P13 16 103. 14 108. 36 43.63 2.16 30. 14 3.95 6.01
P15 64 FEH 107. 14 90. 59 23.36 1.42 32.21 4.23 4.87
P16 Hol—% 102. 57 126. 47 47.71 3.16 33.21 3.81 6.01
P17 WigHE— 108. 86 121. 47 41.59 3.32 36.36 4.13 5.97
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