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Analysis of the grain related traits of 77 naked oat varieties
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Abstract: The objective of this study was to measure the grain quality and other traits of 77 naked oat (Avena nuda)
varieties, and use the cluster analysis method to classify and compare the measurement indicators, and use the gray
correlation degree for a multivariate evaluation, to identify naked oat varieties most suitable for planting in Qinghai.
The main findings were as follows: 1) The coefficient of variation of 1000-grain weight was the highest at 49. 29%,
followed by grain crude fat and crude protein contents (12.23% and 9. 83% , respectively). The highest significant
positive correlations with 1000-grain weight were for grain length, width and diameter. The grain crude protein and
starch contents were significantly negatively correlated with grain moisture content, and the grain crude protein

content was extremely significantly negatively correlated with crude fat content. 2) The results of multivariate
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evaluation of multiple indicators of the tested oat varieties using grey system theory showed that three varieties with
the best multivariate score among the 77 different naked oat varieties were No. 5 (0.679), No. 73 (0.676) and No.
26 (0.649). 3) Cluster analysis of the same traits of the tested varieties yielded six groups, and among these group
VI included 70% of the top 10 varieties identified by multivariate evaluation, including the 3 varieties with the highest
multivariate score (Nos. 5, 73 and 26). This group can therefore be regarded as identifying excellent naked oat
varieties.

Key words: naked oat; grain nutritional quality ; weight; gray relevancy; multivariate evaluation
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Table 1 The naked oats varieties for testing

Hi s ke 5 KR i ke 5 i K5
No. Origin No. Origin No. Origin No. Origin

1 5[ United States 21 P Russia 41 %[ United Kingdom 61 ¥ France
2 [ United States 22 &% Wi Russia 42 faf 2% Netherlands 62 P2 Poland
3 JE K Canada 23 % W Russia 43 fuf 2% Netherlands 63 %[ United States
4 &% W Russia 24 %P W Russia 44 181 Germany 64 I Poland
5  HA Japan 25 {8 Germany 45  fH[E Germany 65  far = Netherlands
6  HA Japan 26 % HJE W Romania 46 &K Canada 66  far 2 Netherlands
7 HA Japan 27 f#[ Germany 47 %i[H United Kingdom 67 1% Germany
8 HEFHTIK I Czechoslovakia 28 M China 48 k[ France 68  fH[E Germany
9  f#E Germany 29  ¥Z[E United Kingdom 49 faf 2% Netherlands 69  fH[E Germany

10 # [ China 30 ¥k France 50 % Poland 70 ff@[E Germany

11 *f[# China 31 P& Poland 51 %% Poland 71 fH[E Germany

12 Z¥>% Finland 32 HE France 52 I Poland 72 32 United States

13 ® 5J¢ ¥ Romania 33 &M France 53 faf % Netherlands 73 K% Ui Russia

14 ¥~ Poland 34 jin% K Canada 54 {8 Germany 74 &% Wi Russia

15 +H I Turkey 35 4K Canada 55 faf 2 Netherlands 75 #1E China

16 BTHRZE Argentina 36 J& K Canada 56 fH[E Germany 76 H[E China

17 EpBE India 37 M#EK Canada 57 1% Germany 77 ¥E[H United Kingdom

18 % i Russia 38 f#[E Germany 58  fH[E Germany

19 ¥ Mongolia 39 ¥Z[® United Kingdom 59 %[ France

20 %3l Mongolia 40 {8 Germany 60 75 France

1.3 REXBKESH

KA SEIR JE 53 W 2 — Bl A BB A 7 3 SRS KB A R A AR B, 20 B 28 48 P S 2 IR R 2 e Y
FHOGAR L, & S W T PR 3% [R] (3 2 DR B, G I06 A, DR 3% ) AH B OG R B )7 AR AR A 5 G TR TS 4 T A 1Y
Bl M B B — DK O RGBS AR RGP B — DR e I A R AR iR AL 1 S 275 fh
ﬁ*ﬁ%éﬂj%%—'ﬁ%%%ﬁﬂ‘]ﬂ?ﬁ%ﬁfﬁ%ﬁﬁi& TLE WM. APPSR TR PR R SEE  H

2 E K CHLER 0 MRS U7 RTE R AT K A DGR BE A AT RN ZE G VR o QR R AR BOCIR BE () 35 A 4
%'J?ﬂ:
Ak:min,mink‘Xo(/e) — X, (k) ‘ + pmax,vmaxk‘Xo(k) — X, (%) ’
B, = | Xo(k) — X,(%) | + pmax,max,| X, (K) — X, (k) |
W,(k) :Ak/B/e
=W, X w,(k)
AW (k)2 X MX, R R EG X, (0) —X (R R X B9 5 X BN TE ks 1 24600 {8 22 , minmin,|X,(£) — X, (%)

N =P he /N FE A s maxmax, X, (k) — X, (&)| i Gt KIZAH 5 0 4 70 Bk Z2 80, BUETE [ O O~ 1, A WF T A 0. 55 W



531 B 3 W Fll2F i 2022 4F 159

R SCHR T35 1 45 46 AR AL
1.4 HEHH

K H SigmaPlot 12. 5% &, | SPSS 19. 0 X} 84 17 8 25 1 AH G M K B0 U3 29 A, AS [) Ak 28 R] 1 b 55 R
Duncan’s # &t 25 15 (P<<0. 05) .

2 HBREHGH

A e 22 W FPoRE R TR M 19. 52 g(3R 2) , B 5 BB N 49.29% , 8 i [l 2 6. 07~44.23 g; =40 ¢
AR REE 3.90% ,69 5 f i, o 44. 23 g5 <<10 g AT B 7. 7990, 9 S 5k, S 6. 07 g569 5 [ 95575 628. 6700, —
FH 25 W (P<0.05).

R2 TEMRMEAREFNTHE FHRNENH

Table 2 Changes in 1000—grain weight and grain size of different varieties of naked oats

it B TR (RN kR G S K /98 FERL AR
Variety 1000-grain weight (g) Grain length (mm) Grain width (mm) Length/width Seed diameter (mm)
1 23. 90bcede 8. 64abcedefgh 1. 93kl 4.47a 1. 81labcedefghijk
2 17. 77bcdefgh 7. 82fghijklmnopq 2. 25defghij 3. 47cdefghijk 1. 78cdefghijkl
3 21.13bcde 8. 58abcdefghij 2. 42bcdefghi 3. 55cdefghij 1. 66hijklmn
4 22.33bcde 8. 90abced 2.67ab 3. 33defghijk 1. 91abedefgh
5 21.03bcde 8. 62abcdefghi 2.76a 3. 12hijk 1. 86abcedefghi
6 13. 23efgh 8. 13defghijklmno 2. 25defghij 3. 61bcdefghij 1. 82abedefghijk
7 26. 23bc 9.07ab 2. 27defghi 4.00abcd 1. 80abedefghijk
8 17. 13bcdefgh 8. 61abcdefghi 2. 10hijk 4. 10abc 1. 56klmnop
9 6.07h 5. 52t 1. 60mn 3. 45cdefghijk 1. 43nopq
10 19. 67bcde 7. 52Imnopq 2. 24defghijk 3. 35defghijk 2. 00abced
11 26.90b 9. 03abc 2. 44abcdefgh 3. 70bcdefghi 1. 98abcde
12 17. 67bcdefgh 8. 19cdefghijklmn 2. 32cdefghi 3. 53cdefghijk 1. 82abcedefghijk
13 15. 27bcdefgh 7.05qr 2. 15{ghijk 3. 27efghij 1. 70efghijklm
14 16. 40bcdefgh 8. 64abcdefgh 2. 17defghijk 3. 97abcede 1. 57jklmnop
15 19. 70bcde 8. 05efghijklmno 2. 45abcdefg 3. 29efghij 1. 98abedef
16 12. 37efgh 7.11pq 1. 76lm 4.03abc 1. 61ijklmno
17 12. 90efgh 7.93nopq 2. 26defghij 3. 271ghijk 1. 68ghijklmn
18 23. 63bcde 7. 55kImnopq 2. 64abc 2. 86kl 1. 87abcdefghi
19 17. 57bcdefgh 8. 14defghijklmno 2. 30defghi 3. bdcdefghijk 1. 82abedefghijk
20 14. 27cdefgh 7.320pq 2. 40bcdefghi 3. 051kl 2. 04abc
21 17. 17bcdefgh 7.40mnopq 2. 25defghijk 3. 29fghijk 1. 76cdefghijkl
22 17. 77bcdefgh 8. 31bcdefghijkl 2. 091k 3. 97abc 1. 79cdefghijk
23 17. 10bcdefgh 7. 90fghijklmnop 2. 25defghijk 3. 5lcdefghijk 1. 94abcedefgh
24 22.33bcde 7. 78ijklmnopq 2. 43bcdefghi 3. 20ghijkl 1. 96abcedefg
25 14. 47cdefgh 7. 82ghijklmnopq 2. 17efghijk 3. 61bcdefghi 1. 70fghijklm
26 22.50bcde 8. 63abedefgh 2. 11ghik 4.09abc 1. 89abcedefghi
27 20. 73bcde 7. 79hijklmnopq 2. 24defghijk 3. 48cdefghijk 1. 88abedefghi
28 16. 90bcdefgh 8. 67abcdefl 2. 15{ghijk 4.03abc 1. 93abcedefgh
29 17. 27bcdefgh 6. 38rs 2. 48abcdefl 2.581 2.09a
30 21. 30bcde 9. 16a 2. 23defghijk 4. 10abc 1. 83abedefghijk
31 19. 47bede 7. 97fghijklmno 2. 50abcede 2. 57ghijkl 2.09ab
32 18. 87bcdefg 7. 78ijklmnopq 2. 13ghijk 3. 66bcdefghi 1. 73defghijklm
33 18. 43bcdefg 8. 00fghijklmno 2. 41bcdefghi 3. 31defghijk 1. 99abed
34 20. 33bcde 8. 52abcdefghij 2. 30defghi 3. 70bcdefghi 1. 93abcdefgh
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#23% Continued Table

i i TR E FRRLIC S HF RS /% FERLE AR
Variety 1000-grain weight (g) Grain length (mm) Grain width (mm) Length/width Seed diameter (mm)
35 19. 10bedef 8. 38abcdefghijk 2. 41bcdefghi 3. 47cdefghijk 1. 84abcedefghij
36 17. 60bcdefgh 8. 87abcde 2. 26defghij 3. 92bcdefg 1. 77cdefghijkl

37 22. 30bcde 8. 98abcd 2.76a 3. 25fghijk 1. 98abedef
38 17. 83bcdefgh 8. 32bcdefghijkl 2. 41bcdefghi 3. 45cdefghijk 1. 73defghijklm
39 14. 10defgh 7. 34nopq 1. 92kl 3. 82abcdef 1. 51lmnopq
40 19. 97bcde 7.47Imnopq 2. 38bcdefghi 3. 13hijkl 1. 88abcdefghi
41 6.43h 5.61t 1. 62mn 3. 47cdefghijk 1.33pq
42 7.33fgh 5. 87st 1. 57mn 3. 75bedefgh 1. 360pq
43 7.23gh 5. 69st 1. 50mn 3. 78bcdefgh 1.30q
44 25. 40bed 7. 81ghijklmnopq 2. 51abed 3. 11hijkl 1. 86abcdefghi
45 20. 73bcde 7. 99fghijklmno 2. 43bcdelghi 3. 291ghijk 1. 87abcdefghi
46 6.43h 6. 14st 1.45n 4.24ab 1. 47mnopq
47 20. 10bede 8. 24bcdefghijklm 2. 51abed 3. 28fghijk 2.10a
48 20. 43bcde 7. 73jklmnopq 2. 64abc 2. 93kl 2.08ab
49 42.33a 8. 66abcdefg 2.47abedef 3. 50cdefghijk 2. 00abed
50 22. 30bcde 7. 79hijklmnopq 2. 36bcdefghi 3. 3lefghij 1. 94abcedefgh
51 17. 37bedefgh 7. 85ghijklmnopq 2. 53abed 3. 10hijkl 1. 82abcedefghijk
52 20. 03bcde 7. 95fghijklmno 2. 58abcdefg 3. 08ijkl 1. 94abcedefgh
53 20. 67bcde 7. 93fghijklmno 2. 461jk 3. 23elghij 2. 05abc
54 18. 53bcdefg 8. 03fghijklmno 1.17n 6. 86a 0.97q
55 42.47a 8. 09defghijklmno 2. 001jk 4. 05abc 1. 85abcdefghi
56 19. 37bede 7.17pq 2. 49abcdef 2. 88kl 1. 88abcdefghi
57 18. 00bcdefgh 9.22a 2. 35bcdefghi 3.92bcdefg 1. 89abcedefghi
58 17. 43bcdefgh 9. 34a 2. 07ijk 4.52ab 1. 85abcedefghi
59 20. 17bede 5.67t 2. 32cdelghi 2.451 1. 99abed
60 22. 13bede 7. 771jklmnopq 2. 33cdefghi 3. 33defghijkl 1. 92abcdefgh
61 18. 97bcdefg 7.270pq 2. 35bedefghi 3. 101jkl 1. 83abedefghijk
62 23.67bcde 8. 03fghijklmno 2. 27defghi 3. bdcdefghij 1. 98abedef
63 20. 10bcde 8. 67abcdefgh 2. 44abcdef 3. 55cdefghij 2.0labed
64 23.57bcde 8. 34opq 2. 41bcdefghi 3. 45cdefghijk 1. 87abcdefghi
65 27.37b 9.22a 2. 45abcdef 3. 76bcdefgh 1. 70efghijklm
66 16. 30bcdefgh 8. 76abcde 2. 23abcdefgh 3. 94abc 1. 86abcdefghi
67 7.401gh 5.93st 1.44n 4. 13abc 1. 370pq
68 17. 70bcdefgh 7. 761jklmnopq 2. 35bedefghi 3. 30defghijk 1. 82abcedefghijk
69 44.23a 7. 761jklmnopq 2. 12ghijk 3. 66bcdefghij 1. 89abedefghi
70 21.57bede 8. 7labcde 2. 21defghijk 3. 94abce 2. 06abc
71 21. 23bcde 7. 87ghijklmnopq 2. 41bcdefghi 3. 26fghijk 1. 82abcdefghijk
72 15. 63bcdefgh 7. 83ghijklmnopq 2. 35bedefghi 3. 33defghijk 1. 85abcdefghi
73 21. 10bcde 7.70abcde 2.8la 2. 74kl 2.12a
74 21.77bcde 8. 8labcde 2. 46abcdef 3. 59cdefghijk 1. 99abed
75 16. 70bcdefgh 8. 06fghijklmno 2. 31cdefghi 3. 49cdefghijk 1. 84abcedefghi
76 22. 27bcde 7. 36nopq 2.84a 2. 601 1. 88abedefghi
77 27.90b 8. 73abcde 2. 51abed 3. 48cdefghijk 1. 96abcedefg
SEH{H Average 19.52 7.91 2.27 3.56 1.82
A% Ii§ Change range 6.07~44.23 5.52~9. 34 1.17~2.84 2.45~6.86 0.97~2.21
A5 RKCV (%) 49.29 12.79 15.54 18.48 12.97

CV: Coefficient of variation; [f] F1 A [a] /NG T B e 7m A [a] Bl R FE 0. 05 /K- 22 5 B 3%, T[], Different small letters indicate significant differences

among different varieties at 0. 05 level, the same below.
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FrRLA BE (P BIE 2 7. 91 mm, 28 5 RECH 12.79% , 28 R /N, R 5.52~9. 34 mm; =9 mm [ b k}
7.79% ,58 SRR K, 9. 34 mm, 9 K EE R /N, A 5. 52 mm; 58 5 1K 95 WE RN 69. 202 (K 2).

FPRE 9 B 0~ XME 2. 27 mm, A2 57 R BN 15. 5406, 76 SO A R, 9 2. 84 mm, 54 5/, h 1. 17 mm, 76
S 545 R ERN 142. 740 (R 2) .

£3 TERMHIEFHARETN

Table 3 Grain quality changes of different varieties oats (%)

il ok HLE A HLIR Wi TEH A il KA HLEE 1 HLIE 17 VEH

Variety  Moisture  Crude protein  Crude fat Starch Variety Moisture Crude protein  Crude fat Starch

1 4.10p 14. 96cdefghi 4. 300p 47.47ab 41 7.00bed 12. 560pq 5. 15hij 44. 91jklmnopq

2 6.77cdefgh  13.51jklmno 5. 80ab 44. 60mnopqrst 42 6.87bedef  13.93ghijklmn 5. 05ijk 44, 80klmnopq

3 6. 60fghij 15. 39abede 4.55mno  44.18tu 43 7.02bc 14. 42defghijkl ~ 4.52mno  45. 09ijklm

4 6. 68cdefghij 13.31lmnop  4.72Im 44 47pqrst 44 4. 63mno 14.50defghijk  4.42nop  47.77a

5 5.71 15. 44abcede 5.62bed  45. 22ghijk 45 6. 41y 15. 71abe 4. 31op 44 41 qrst

6 4.84m 14. 8lcdefghi  5.29fghi  46. 00def 46 6. 97bcde 13. 42klmno 4.52mno  46.19d

7 3.97p 16. 21ab 5.025k 46. 88c 47 6. 561ghij 15. 41abcede 3.62rs 44. 26stu

8 4.43q 14. 38efghijkl 5.46defg 47. 14bc 48 6. 54fghij 14. 3lefghijkl ~ 3.87q 44. 49pqrst

9 7.02bc 15. 05cdefgh 4. 19p 45. 35ghij 49 6. 50ghij 14. 94cdefghi 3.83qr 44 43pqrst

10 6. 60fghij 16. 28a 4.68Im 44. 65mnopqrst 50 6.63efghij  14.66¢cdefghij 3. 77qr 44 520pqrst

11 4.85m 14. 06fghijklm 5. 33efgh  46. 03de 51 6. 63(ghij 13. 15Imnop 5. 00jk 44.07u

12 4.5Ino 14. 88cdefghi  4.52mno  47.02¢c 52 6.33) 15. 25abede 4.5Imno  44. 58mnopqrst

13 6. 68cdefghi  14.94cdefghi  5.46defg  44. 29stu 53 6. 65{ghij 13. 38lmnop 5.29fghi  44.21stu

14 4.65mno 15. 15abedef 5. 86a 45. 64efg 54 6. 67cdefghij 12. 16pq 5. 12hij 44 38qrst

15 6.01k 14. 75cdefghi 4. 21p 44. 45pqrst 55 6. 47cdefghiy 15. 05cdefgh 4. 390p 43. 96u

16 6.72cdefghi  11.89qr 5.28fghi  45. 58efgh 56 6.90bedef  14. 56cdefghi 4. 88kl 44. 42pqrst

17 6.99bed 13. 84ijklmn 4. 74Im 44. 94jklmnopq 57 6. 56fghij 13. 22lmnop 5.43defg  44.39qrst

18 6. 44hij 15. 14abedef 5. 36efgh 44, 550pqrst 58 6. 69cdefghij 13. 55jklmno 5.01jk 44, 89jklmnopq

19 6. 87cdef 14.92cdefghi 5. 15hjj 44.90jklmnopq 59 6. 55{ghij 14. 81cdefghi 3.88q 44.06u

20 6.33] 13. 03mnop 5.26ghij  44. 31rstu 60 6. 51ghij 14. 70cdefghi 3.75qr 44 54opqrst

21 6. 03k 15. 11bedefg 5. 28fghi  44. 72klmnopqrs 61 6.35) 13. 53jklmno 4. 84kl 44 40qrst

22 7.00bed 12.48opq 5. 34efgh  44. 73klmnopqrs 62 6. 47hij 16. 65ab 3.71qr 44.05u

23 6.99bcd 13.45klmno 5. 13hjj 44. 71lmnopqrs 63 6. 75cdefgh  15. 25abedef 4. 96jk 44.75klmnopgrs

24 6.65defghij 12.660pq 5.07ijk 44. 22stu 64 5.92kl 17.62a 4.58mno  44. 25stu

25 5.89kl 15. 59abed 4.20p 45. 07jklmn 65 6. 48hij 13. 44klmno 4.41nop  44.21stu

26 6.96bcde 14. 12{ghijklm 5. 66abed  45. 55fghi 66 6. 73cdefghi  12. 78nopq 5. 16hij 45. 23ghijk

27 6.88bcdef  14.78cdefghi 5.32efgh 44.58nopqrst 67 6.83bedef  14. 10fghijklm 4. 60lmn  44. 89jklmnopq

28 6. 71cdefghi  12. 86nopq 5.48cdefg 45. 00jklmno 68 5. 82kl 13. 84ijklmn 5.5lcdel  44.14tu

29 6. 48hij 13.83ijklmn ~ 5.72abc  43.91u 69 6. 541ghij 12. 71nopq 5.68abed  45. 28ghijk

30 4.77mn 10. 45s 3.93s 47.49ab 70 6. 52ghij 13. 43klmno 5. 061k 45. 15hijkl

31 6. 56fghij 15. 70abc 4.370p 45. 15hijkl 71 6. 03k 14. 73cdefghi 5.01jk 44. 36rstu

32 6. 55fghij 12.22pq 5.52cdef  44. 54opgrst 72 6.40q 12. 26pq 5.54cdef  44.63mnopqrst

33 6. 50ghij 14. 94cdefghi 4. 21p 44. 60mnopqrst 73 6. 15k 16. 86ab 5.44cdefg  43.87u

34 7.21b 13.04mnop  5.57bcde  44. 83klmnopq 74 6.31j 14. 13fghijklm 5. 12hijj 44. 43qrst

35 6. 51ghij 13. 91hijklmn 4. 87kl 44 88jklmnopq 75 6. 62f{ghij 13. 42klmno 5.30efgh  44.82klmnopqr

36 6.88bcdef  11.14rs 5.62bed 45 17hijkl 76 6. 43hij 11. 19rs 5.40defg  45.43pqrst

37 6. 70cdefghi  13. 30lmnop 4. 69Im 44. 57nopqrst 77 4.93m 13. 55jklmno 5.50cdel  46.99¢

38 6. 51ghij 13.46klmno  4.65lmn  44. 68lmnopqrst || *F-34{H Average 6.33 14.12 4.90 44.96

39 7.63a 14.69cdefghi  4.42nop  45. 94def AF I Change range  3.97~7.63 10.45~17.62 3.53~5.86 43.87~47.44

40 6.85cdefg  14.7lcdefghi 5. 48cdefg 44.67Imnopqrst || 285 RELCV 12.18 9.83 12.23 2.01
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KR T8 1 SF- 2448 R 3. 56, Hovh 54 S, o8 6. 86, Hifth A B AT RE K 58 HL VT B Ry 2. 45~4. 525 FF kL AR Y
SERE N 1,82 mm, 4B S RAEL K 12. 9700, =2 mm MM RHE 14.29% , 73 5 & K, K 2. 12 mm, 54 5 /v, 2 0. 97
mm, 735 L 545 i E N 118.56 % (% 2) .

FERE & K R R 6.33% (£ 3) , B HF A2 R4 BURRFR E MRS AR 48 XS AT
ﬂ\j 12. 18% , AR B Iﬂ j{l 3. 97%N7' 63% , /Ei\ 7]( ,?) Table 4 Correlation analysis of different naked oat varieties

52 o1 {0

TV MM R 7. 79% . 39 B AR A K RS, N #15 AAEHEA RN R
7 63% 7 %%} 92, 19% 7 %%1& ’ %3 97% ’ Wi % Index Moisture Crude protein  Crude fat Starch

s o . . T kL —0.160* 0.093 —0.055 —0.009
EREHEHMEATROFIEY 14 12% BRFE 000 i weign
H99.8306, 22 5L H N 10. 4500~17. 6275, =166 1 K F Moisture —0. 236%* 0.016  —0.641%*
17]’*4‘[]? 6.49%,64%%%aj‘7 17.62%,30%%{[&,%’ *ﬂEECmdeprOTein —0.296*%* —0.119
10.45%, 645 X 30 5 i 35 #2 7 68. 6150 s HLAR By & HLBEM Crude far —0.019

“#7y P<20.05,“**”: P<<0.01.

WP IE R 4.90% , 28 5 R AR 12. 23 %, HLAR Wi
& B =>5.50% B9 M RS 15.58%, 14 B, N
5.86% ,30 S Ak, }93.53% , 14 5 1L 305 B 4R 5 66. 01 % s WM & AU F M 44. 96 %, B F R ¥ 2. 01%,
A4 SRER R BER S R N AT 7T %, T3 5 AR N 43. 87 % 44 SRR TER SRR 73 5 B E R 8.89% .

PRI 22 5 Rl TR T SR S K R A OE (R 4) RS K R SR 1 T8k & i A 3 R O
FERLRLEE (1 7 1 S RUNG M A 2 TR O

SR FH oA B A R 4 A 3 gl 22 b E RIDRE R K /N 2Z TR 1 56 F (T 1) o e 22 T 5 5 0 b 4 3 22 Il iy o

50.00 1 - 3 40x°+20.76x-218.60 50.00 1 - 13.51x*27.91x-60.46
R'=0.30,r=0.54*** R’=0.21, r=0.46*** N
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= ¥R K ¥ Grain length (mm) FKL %5 B Grain width (mm)
| v 5 2
= 50.00 ; =-3.02x>-5.79x-3.56 50.00 [ 1=0.16x"-2.07x+24.74
i R*=0.25, r=0.50%%* R*=0.004, r=-0.06
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El1 FHETHESHHX/NMEXNE
Fig. 1 Correlation with 1000—-grain weight and grain size of oat
wHk . P<70.001.
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TEFRB(R) B 0,30, Sk ELAR 58 B 22 [R] 1 Y s R 85043591 0. 25 11 0. 21, T 5 kP KA 58 be 2 1] (1 P e 3 8K
AR 0. 004, PR T4 3 -5 0 Rz A< B (0 40045 il 20 A B 2 B 0 1m0, 49 R R B8 L 90U T 48 A A 8 SR A1 5 TR 2
SRERLK B T B AR AR R 3 IE A 5 (P<<0. 001) , 54K B8 e JC A S (P=>0. 05)

SR FHR A3 ) F 26 22 P 08 VR 25 5 DR T 4% T R B AL, O I FH R 6 3R Gt B O 6 HL T U IR AT 45 0T
Hr, G5 ARF I At 22 o Al R 2R P A AN 5 R 0. 247, LR AR W 4 0. 246, KPR K B RN 55 7K SR AR
B, o3 0.163.0. 113(FR 5) o JK A8 JCIK BE 255 VR 85 i 19 10t b 4350 8 5.73.26 .14 .18 .,40 .77 .2 .63 I
345 (3R 6), HorP 28 G PP dic i 19 34 S Rl 43 531 5(r=0. 679) . 73(r=0. 676) F1 26 5 (r=0. 649) .

x5 MIAHEZIEENERLESZ
Table 5 Weights and rank of each index of tested oats

5 b5 Index HUE Weight HEJF Rank 5 b5 Index FUE Weight HEF Rank
T4 & 1000-grain weight 0.068 6 £ 7K Moisture 0.113 4
HFRLAK FE Grain length 0.163 3 H1%  Crude protein 0.247 1
FEREFE B Grain width 0.091 5 HLBR Wi Crude fat 0. 246 2
HFRE 4% Grain diameter 0.047 7 BB Starch 0.025 8

F6 HHXFHEMBKEKERHA

Table 6 Weight relevance and rank of tested oat varieties

Hi 'y A S 16 B2 il % PIEES 95 44 % INAL Sk B2 il
No. Weighted relevance Rank No. Weighted relevance Rank No. Weighted relevance Rank
1 0.489 63 27 0. 609 13 53 0.570 27
2 0.615 8 28 0. 581 22 54 0.455 69
3 0.565 30 29 0. 580 23 55 0.524 51
4 0.552 41 30 0.334 77 56 0.558 37
5 0.679 1 31 0. 560 34 57 0.598 17
6 0.573 25 32 0.539 45 58 0.564 31
7 0.611 12 33 0.510 58 59 0.417 76
8 0.588 20 34 0.614 10 60 0.453 70
9 0.428 75 35 0. 557 38 61 0.506 59
10 0.576 24 36 0. 564 32 62 0.499 60
11 0.599 16 37 0. 556 39 63 0.614 9
12 0.517 55 38 0.518 54 64 0.612 11
13 0.592 18 39 0.525 50 65 0.517 56
14 0.638 4 40 0.622 6 66 0.558 36
15 0.494 62 41 0.446 71 67 0.430 73
16 0.486 64 42 0.474 66 68 0.571 26
17 0.522 52 43 0.436 72 69 0.603 15
18 0.628 5 44 0. 520 53 70 0.563 33
19 0.607 14 45 0.538 46 71 0.565 29
20 0.529 48 46 0.430 74 72 0.550 43
21 0.583 21 47 0.474 65 73 0.676 2
22 0.553 40 48 0.467 67 74 0.589 19
23 0.558 35 49 0.511 57 75 0.570 28
24 0.528 49 50 0.459 68 76 0.540 44
25 0.497 61 51 0.533 47 77 0.615 7
26 0.649 3 52 0.551 42
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Fig. 2 Cluster analysis of oat varieties
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(LT 45 i R HR 5, AR GE S ] L R R A S AN R4 I 5.73.26 B, b 5 B g AT R b
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