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Production performance and adaptability of 12 oat varieties in the gully region of Loess Plateau

JING Fang"’, LIU Yanming’, NAN Ming’, BIAN Fang’, REN Shenglan’, CHEN Fu’, ZHANG Chengjun’
(1. College of Pratacultural Science, Gansu Agricultural University, Lanzhou 730070, Gansu, China;
2. Dingxi Academy of Agricultural Research Science, Dingxi 743000, Gansu, China;

3. Crop Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China)
Abstract: To screen Avena sativa varieties for high yield, lodging resistance, and strong disease resistance suitable for
planting in the gully region of the Loess Plateau, 12 oat varieties introduced at home and abroad were used as experimental
materials to study their yield related traits, lodging rate, and disease incidence. Grey correlation analysis and cluster analysis
were used for comprehensive evaluation. The results showed that the hay yield of 12 oat varieties ranged from 10800.00 to
15233.33 kg-ha ', with an average of 1 3298.61 kg-ha '. The seed yield ranged from 3 095.24 to 7 857.14 kg-ha ', with an
average of 5 407.14 kg~ha71. The lodging rate of ‘Bayan No. 6’ was low, and the incidences of red leaf and rust diseases were
the lowest. The results of grey relational degree analysis showed that plant height, hay yield, and leaf-stem ratio had the
highest weight in the grey relational evaluation system, and were important indicators for variety selection. Twelve oat
varieties were divided into three groups by cluster analysis. Group I varieties could be used as forage varieties, and group
Il varieties as grain varieties. Group Il varieties had low lodging rate and disease index, but had good stress resistance.

Based on the method of grey relational analysis and cluster analysis, the forage variety ‘Jiayan No. 2°, grain variety ‘Bayan
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No. 6°, and the variety ‘Meida’, which are suitable for planting in the gully region of the Loess Plateau, were selected and are

characterized by high yield and good adaptability.

Keywords: forage yield; seed yield; agronomic traits; lodging; disease; grey relational degree evaluation; cluster analysis

Corresponding author: JING Fang E-mail: jingfangshil 10@126.com

MEHZ (Avena sativa) 7 — Pl AR e B B — A B
IAEW, 53 M B #632 (A. sativa) IR (4. nuda) .
HMEEARBEWHRNE SHES. T RITER.
T Er el e, ek 5%, RAEM. . R r s,
TENRRL S, M =R m, @Oy HES S
i, T A LS FAELRLR, XX EER],
RN A DY, ek 8 K 0 EY, BA
BT E T BRI T O B, ek . B
M=t N = I R T S s o= L B L P | P
FECRHE T 2, R TR B B 4 77 hm, B opeof g
BT I S T AR 5 40% . S (KR R ok T AR
AWEL, B KE 7D B E RRBA M, /EHK L
i 2k i B B AR T, (RN g 2 P ) O R x4 Bl
A 25 e B L AR A ST R DA R RN 2 T ) R
BYE K. #EFr, 2013—2020 45, 3k E S FOE
TARA 19 77 hm’ B4n%] 52.5 75 hm’, #3751 23.5
Ji t 3N F] 62.5 15 t (B ¥E K YA - http://www.chinaoat.
com/article.php). S AKE, #e 3 FlE AR A= & 2
T R BE A R E O R PR KR, )
M B TR EANWTIG O, Bl #e 7 B AL A
SN R E YW R YV SIES N N R A=
3t 11, A 2020 48 3 [ e A2 1k 18 21.35 77 t (3L
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F U, (R 35 BB AR A KPR A, R T AN
B G, N TR s R AN, s ok ki
PR B 3 B R A L b e A R KR b, BRI T A
S 7B AT, BRI R RO R TE 2 P A
FRY v 7 AR J5R e S A . R, K 2 O Al R
T 5 RN P R PR O T, 7 R AR P P RS, R
TR B S T T G A TS . ik,
FE DA BRSO B0 L, T 12 A e 5 R 1 e B 4R
BR AR SR IR LR R A T A A
BT 18 07 36 08 B R VA AR X R R 1 R A
ST GO PO TR IS R KT R T R
b, T R 24 T R TR B U, 2 R
ol 4 ) R B L B A S 4

1 AR5 7

1.1 58 Hh B A0 i 36 41 1)

R T 2020— 2021 478 H R 44 € Va7 B 2K 3
AR V8 i X 34T (104°12" E, 35°17' N), Hikb
Eigeayrl Rk 150 i R S e N A b N i
BENASME, EFERN LFAN, BREER, F
B3 o FE 1920 m, B B2 33 °C, e KR BE
22 °C, JofE #1140 d, “F3 H B K%L 1 900~2 100 h,
A 2 B& 7K 400~ 600 mm, X I B 52%, F ¥ 7%
KE 1400 mm. HIEERH 027%, &S EN
0.91%, 447 & &~ 1.62%, pH 7.63, HHLFR & &N
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Table 1 The oat varieties used in the experiment
and their sources

e it st PR B/
Oat variety Sources of variety Hulled or naked
M 2
Yanwang Hulled
Ri& I /53
Meida s EEFL A R A 7 Hulled
e Beijing Zhengdao
B Seed Industry Co. LTD 54
Menglong Hulled
Ea S 54
Monica Hulled
JUIE PASH 15’4
Jiayan No.2 St 2 A I 22 Hulled
Higa e Qinghai Academy of Animal 54
Qinghai sweet oat  Husbandry and Veterinary Hulled
w8 Sciences W
Qingyin No.1 Hulled
B3 = HR ALK B
Longyan No.3  Gansu Agricultural University Hulled
puu = 5E ) : 'm'ﬁ b
wae  JERIRRRER N

Dingxi Academy of Agricultural

Dingyin No.1 Research Science Hulled
N o
. Baicheng Academy of
Baiyan No.19 . . Hulled
Agricultural Science
) o 1
Bayan No.4 sk o Hulled
- Zhangjiakou,
k6" Hebei Province 54
Bayan No.6 Hulled

FhR FE 4~6 cm, 1T HH 25 cm. & AT HF L F IE, F
A28 B8P 2 1 5, e N I BE R 45 (P,05) 525
kg'hm >, B 8 £ (K,SO,) 300 kg-hm *, 4% Aif i JR %
(N) 150 kg-hm 2, 75 & B3 A A8 0 A E K, 1 100
BERR B I, & PSS H T K H .
13 MEARBERFGE
131 FE A KA bRl

K R AR A0 5200, W 10 T AN R
o 1A, ELHERE RN IR T AL or BEHA . 0T AL Hh AR
AL AR LA R Rl B

W B AR S HAE O MR - 7R FL B AT I
FEAS/NIX 22 B 2 B 0 S5 e B B A AR R 1 m”
FE B, N J5 PR, e e e, AN 3~
4 cm, B EEFEHEA KT E, BT G RET
i FLAVH, TR /N X BE LR B 10 BROR 2K gy
PAR 8 = = O E o o AL = N

A2 AR - FL B AE B AN /N IX 25 Bl PR 28RS
Ja » B HLIZE H 10 PREE e PR, FAN G RO e e 52 ik
R RCRE L R R AR R ORI E 2R ik
HCHE R R, S8 S bk 2590 BRI A BE 4.

P e e FLAH G MR s 58 A TE AN N X Bl
MLAR B 10 Bk BE 47 25 Fl, 2 FEK, S0 it s pk BN
B BRARFR A A a0 R SR W e /S X
Freg, tMEM TR, AT R,

1.3.2 MBI Joos 3k AR 1% U A

e HE N VE 2R I J5 0 TR) B0 AR DL R s 3 R A
BUEAT UL AT o FH IV f5 R A7 o 2 1 g i i
M i e 22 38 K K FE K S H ) AE AR 2 A Ok AR AR
P Il BRAG OL, 322K 5 Hu i S <450 R FI1R

SEBREIER ZE = AN X MR AR N X THAR % 100%.

TR0 M AR ) R S A AL . A e
MR, HESEEARETESRPENRIEE
A AT bR (NY/T1443—2007) P, /N X B AL
EURE 50 #1025 5 ko 3 R A D o

KIRZH =Ptk @B ) /R E SR @
) £ x 100%.

Iy T T EE P 43 2 2 R R ML AT b b o 4R R
WA 5 B VR BR AR " (NY/T 2767—2015). R 5 &
I KEL ) 7 B 00 T AR B AR O U AR ) AR R TR
BB ART B K, KMk ERAESER, Ho
WiEFRN, LW 8P, W FE ™ EH L N 1%,
5% 10%. 20%. 40%. 60%. 80% H1 100%.

SR = D (B B0 M3 AR BU(E)] /O
A > B AR ) < 100,

14 HiELE

K FH SPSS 25.0 3k 1 3k AT B R 3= 7 22 40 iy R
Kb, 25 5 2 MK H Duncan ¥£3E4T £ & LU #
FH Excel 2010 #E 47 204 B2 2 | il &1 DA B K €8 O Bk
|2 VTPt NN 2 K NS - RN [ = - S - RA 2T
2020— 2021 4F P 4F [P ¥ MH o SR A K B R BE B 4y
TV 0 A B 12 AN #E32 B 1R A 72 M B B bR S Bt
W AT LR A VR, SR AR IR — D KB R
G, AR N ZG T — N ER, 2 24
o DR R O E B, QB BE R OK, U 2R & VRN 4R
Hom, SRR AAUEE . 5%, Wi
S, e AE Xp I P & MR KR M RAEN
EE B EL B Xo o0F 506 s b & R 3 AT B = N Ak
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AR B, B X HUE 70 0 B BL Xo. 2 JE TF S 48R
52, B A; (k) =X, (k) — Xi(k)» 3K H B K454 85 %
max;max;| Xo(k) — X;(k)|FH 55 /N 44 % (B % min,ming|X(k)
- Xk, RIEARNARX (D) ). B3) (4) BEAT L E %
EVE

RIKE 2K

&i(k) =

min;ming | Xo(k) — X;(k)| + &max;maxy | Xo(k) — Xi(k)| )

1Xo(k) — Xi(k)| + &max;maxy |Xo(k) — Xi(k)|

)
SR
&

R; = N 3 2)
BUE R
o= @)

2.k
INBL SRR JEE -

Dawxw;
Rij==—. (4)

X A minming Xy(k) — X(k)| A & /N 46 %=,
max;max|Xo(k) — X,(k)| N 5 K40l 2, &7 &
B i N YRS, kYRR, N BRI S A
RARFR A (N =12).

2 HR50M

2.1 AR @FHIZEAXT

12 ANK [ 3 22 5 R ZE 2020 A1 2021 4E 35 RE 578 1R
KR E LR (HE 1). 2020 452 72 17 5 00 36 Fhis
IR, N2 3 Fh 5 BRI D, SRl B
R, HUWT I A AE 30~35 d; 12 /N3 S L Rl 2y BE
T BAAE Z A K B AR B bR P e, AR KR
JERMABH BN — e £ R, EEH WL 77~93d, &
PN BGRF, Hd EEREF I 1 S A E R
B, AL 77d, B SRR 2 5O AE R
K, N 93d, st NSE R . 2021 4F AR A e 57
Foft 1E 5 #% P, 3% ol 309 1) - 39 309 155 ¢ 2020 4E4F, HT
I E A 16~19 d, Hodr, <FH gl #He Il 4 541
e 6 53 A b B H VBRI, LR el S T R TR
FEO— 30, A BEMI R T I ZE AR, 2 F N
87~99d, #2020 FIEK T 10d £ 4, A B MM

ORTY L ESRE SSv =TI I=
22 A REFEEZRHFE~EXTEE

12 AN e 2 i Foh P A1 38 B 77 5 04 10 800.00~
15 233.33 kg'hm >, “F 31 1 3298.61 kg-hm >,
K s, BCOP YA R 14.55%, E A
TEE SRR CFREMMEE A 195 (P<
0.05) (B 1). “FHilgalt#e =2 RK, (A K
70.90%. N #E 25 F 5] 15 B #3500 E 5l
15 e 455 A foFp TP 38 7= &, 4 Bl BF
P 0 H 12.17%. 13.55%. 6.53% 9.79% £l 11.04%.
23 AEFEZmMAIAEFEHEXMERITEE

12 A~ e 32 b Tt 2 4 1 2 1) B 7 i A S0 MR 45
RGER2)X W, & 5" &N 38 833.33~ 69 333.33
kg-hm >, 3 {H 56 555.56 kg-hm ~, 3L o <Hi i 4 2
) B L P A e, BOP 3 A 22.59%, 53R
KCHFWREN ML AR 195 % R B E (P<0.05),
5 - LU A S 388 A 4.27, Hod ol T BT LR
(5.28), % T 1H Y 23.53%, 5 i E B 6 T
b fik o 124N #e2 m Fh o 0 5 8 koo 5l
15 Y4 5 WMEELEEZER (P>0.05), 5%
TeeHm G 15 e oMM EERARE (P>
0.05), 1H 1% 3 & T HAth 5 Ff (P < 0.05). 12 M HEZE
T 25 L AR )P 2 ME 20 ) 9 325.46 gl 307.98 g,
Horp, R T A R ZEE m H 61.43% Al
56.86%, 135 il i Y 32.84% F 63.48%. MR
Eb 2 S WA B 5 R 1 ) B R bR, S H
() it b ARCRE (0 3 PR AL, A ESE L Rh o SR A
) 2 b B, A F 1,14, F 1 0.96, 3£ ik CE
S84 18.45%, Ut B 38 1A PO Jon A i 4
LI

12 /> 36 22 i b A AF 7 3 4 PR F A T e &
RRW (3R 3), thm 070 B LE 105.50~ 132.00 cm,
hn e 2 5 B Rk S R e, BOFIIME (121.38 em) =
H8.75%, 5 £ R HM 19 53N MM E R
B (P<005) SHMMMERSARZE; A%
19 5 [ bk = B (K o 124 5 B A R BE N 175~
2.70, Ho PR 3 SOMA M BE R 2, BUFIEZ
H19.62%, 2 B H o BE b o IlEE 6 5o R
FH (5.23 em) A58 B (2.02 cm) fix K, 20 59 & F 15
B Ry 29.41%. 16.50%, “HUGHE 6 5 250 5 < #e 1
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18000
16 000
T 14000 |2
=
I gﬂ 12 000
L2 10000
I3
H 2 8000
g
;‘3 6 000
2 4000
2 000
0 % o
X %
)b"b
"o’%&”“ﬁ%“‘bb.rfv > ) o
$Q o %$§Q§Q§&§@ﬁ%§$@§%00%ﬁs§ %*yxf @xg»g
o xS R VN I R
¢ & R PR S
oy
JHEFZ Hh A Oat variety
1 TEHERMOTE~S
Figure 1 Hay yield of different oat varieties
R 2 FRIFERMIAE~SHEXMER
Table 2 Forage related yield traits of different oat varieties
A A4 B BEERE il EN - 25 L
Variety name Fresh yield/(kg-hm ) Fresh dry/% Stem weight/g Leaf weight/g  Leaf-to-stem ratio
# T Yanwang 69 166.67 £ 5 140.80a 5.28£0.19a 525.40+£102.70a 409.12+97.50ab  0.76 = 0.05d
%15 Meida 47 166.67 £5856.15bcd  3.82+0.31cd  263.82+£69.12b 271.48 +42.55b 1.14 £ 0.09a
%}t Menglong 60 833.33 +7939.00abc  4.06 +0.60bcd  510.50 £ 136.54a 503.48 + 136.06a  0.98 £ 0.02abc
BIie-K Monica 53 000.00 + 4 090.64abcd 4.81+0.21abc  277.82 +£32.05b  253.52 £ 30.99b 0.92 +0.03bcd

Jin#&2-5 Jiayan No.2 55000.00+2221.11abed 3.73+0.28cd  214.42+17.94b 212.15+ 16.36b 1.00 + 0.05abc
FHHEHHEE Qinghai sweet oat 38 833.33 £2 482.16d 3.62+0.17d 290.17 £61.53b  280.00+57.40b  0.97 + 0.06abc
#5]1%5 Qingyin No.1 58 166.67 + 6 041.06abc  3.84+0.31bed  357.67 +50.88ab 383.20+ 78.16ab  1.03 +0.07ab

[BeE3 5 Longyan No.3 61 833.33 + 7 695.96abc  4.35 + 0.19abcd

262.17 + 30.60b

255.83 +35.26b

0.97 £0.05abc

€ 51 1'5 Dingyin No.1 56 333.33 £4 862.56abc  3.87+0.13bcd  301.83 £20.26b  231.00 £ 19.35b 0.77 £ 0.04d

13195 Baiyan No.19 45 500.00 + 6 815.42cd 4.14+0.50bcd 25890 £37.11b  278.48 +33.20b 1.11 £ 0.06ab
345 Bayan No.4 69 333.33 £ 3 252.35a 4.81 £0.40abc  336.73 £25.22ab 287.80 + 50.06b 0.83 £ 0.08cd
365 Bayan No.6 63 500.00 + 5 058.00ab 4.96 + 0.45ab 306.10 £26.77b  329.70 £29.45ab  1.09 + 0.08ab

R FIA [N B R R AN R R ) 22 7 2. 35 (P < 0.05), R [Al.

Different lowercase letters within the same column indicate significant differences between different varieties at the 0.05 level. This is applicable for the

following tables as well.

Hgd e w15 MM a4 5 2R EF P<
0.05); JEM %8 B 5 Sk Bl ROA 1 #1950

24 TRMESHHTE
1E 58

PSR e0)e

FASIII E 12 /> 38 22 It ol (14 7 7 28 il 1

T (P <0.05). 20 B AE 350~ 438, e e MR A0 BT SR (F 4). BK 18.00~29.67
Hr g gl 15 MZETWHEZ, BOPEGIDE  om, FH{4 24.86 cm, b P 3 B R K, &

H10.42%; il M4 B 7 Y8 I 7E 15.33~22.60 cm, <3
B4 SRR R, A M RS

FZE T M E KA (P <0.05), 5 H Al SRR 2
Ft (P> 0.05), &1k 5K ORL 25 (94.08) FI 5L Bk FiL
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H (3.01 @) ¥ N B, BOP B (64.53. 2.05 g) 4 il
it 45.79% 1 46.52%; “ T ¥ FlT FHE 22 (1) B R R 20 i
71> (50.08), SR (1 B bk R K (141 g)e b T
7=y 3 095.24~7 857.14 kg-hm *, “F¥J{H 5 407.14
kg-hm >, Horre gl 4 5 5 6 5 M T TR %
7 (P>0.05), {H &2 5 T HAh S A (P <0.05), B
B 5 45.31%; “Ble#E 3 5 BFh 7 7= E &K (3 095.24
kg'hm °). THiE A 24.87~39.8 g, % i Al A (E AR
#14.93, V¥ TR 30.84 ¢, ‘FHilF i B FE
FHAhF AP (P <0.05), <5 15 KTk ERMK.
25 A[E#HEZ@MAHERREEZRBERITE
TERE R B A 12 /> 6 22 5 P e A 480 AR B 3
KA DL (£ 5), SEBRBEIMR ZFAE 15.00~100%, H
AR LN S8 - =T o= R VN o AR RNy S I
M25  HilgEEE FI 15 P35 E Tl
1 5 MEREERARE (P>0.05), HEZESTH
fi SR (P < 0.05); HL3E 6 5 B B0k 3 A, AP
R B o £ R R A 20,7~ 65.63%, i 1 TR 2L
N 5.56~25.67, V- A 73 7 9 35.95% A1 12.17, H
L 1SR R SRR R e T A
il il (P < 0.05), N 65.63% £l 25.67, - ¥ 18 7 5
7t 82.56% F1 110.87%; £L 995 A& 99 AR ) S Fh A
HET Y 6 5, Rk T APULLME A . A

R E N 15.53~70.33%, % 1 18 BN 4.69~27.61,
G I R e A A 4R B s I 4 50 1)
R EAK, INEE 2 5 B I FR AU AR, Ak
5 R . A R RN 0~52.33%, I 1 FR Eh 0~
34.99, FJ1H 23 Al N 19.46% F19.7, Hrh<g s 1 5
() R I3 2R a5 v, <ML 4 5 3 1 48 B oK e T
AR NGHE 2 5 R R B BRI
M6 T R ML Bk B I Sl R
6 T I E S BN 00 12 A 5 M eb <13 6 5 (1 51
PRBCBAK, 205 R s A0 2 | MK, A o AR e
PUIA AP
26 MmEZMRKEXEKESH

16 BCE A AR 10 i b A g AR 2 3 R, 1A
B SRR A G MR R g B T A 1 R KA
POV G BB 0 40 8 T Am e /MEL, KRB L I T
PR MR, A R BEEL. PR, TR E. FLRRL
B BRRRLE . B R 2 BIRE L 20 0 1 I
. AMBRERE. BRREREENSE TN
{X,} = {15233.33,1.14, 2.70, 132.00, 39.80, 94.08, 3.01,
7 857.14, 15.00, 5.56, 4.69, 1.59}, XAt 12 /> &
ol B 7 41 24 77 B AR S POBR L (RIAR 6 DL R R Rt
1T IR A SRR E 225 0 BT (3R 6), 12 A F8 A 1 BLEE NI
PRk E > TR AR > 2L > H U BES > T

®3 TRMERMARZER

Table 3 Agronomic traits of different oat varieties

4 T PR RO i
Vzrniﬁ gni/r;qe Plant Effective
Y height/cm tillers

#F Yanwang
X Meida

¥ Menglong
i~ Monica

Jn#E25 Jiayan No.2
FHHTHESE Qinghai sweet oat
#F5]15 Qingyin No.1

[z #4635 Longyan No.3

% 5|15 Dingyin No.1
F13#19%5 Baiyan No.19
45 Bayan No.4

HiF6'5 Bayan No.6

105.83 +7.59¢
110.00 + 6.55bc
130.50 +5.11a
114.00 + 4.37abc
132.00 + 6.35a
125.72 + 5.80ab
126.17 £ 4.90ab
129.95+5.14a
131.17+£7.49a
105.50 £4.31¢c
117.83 + 5.13abc
127.83 + 6.73ab

2.17+0.21abc
2.48 £0.17ab
1.75 +£0.25¢
2.33+£0.21abc
2.47 +0.19ab
2.45 £ 0.24abc
2.33+£0.17abc
2.70 £0.33a
2.05 £ 0.23abc
2.17 £ 0.18abc
2.37+0.15abc
1.82 +0.20bc

E il ENTE T JEE T 58
Stem diameter/ Internode Flag leaf Flag leaf
mm number length/cm width/cm
454+033ab 4.22+0.16abc 1533 +1.48b 1.63 +0.09abc
3.85+£0.22b  3.60 +0.18ab 1593+1.87b  1.50+0.06¢c
3.81£0.25b 433+0.33cd  18.67+0.88ab 1.72 + 0.04abc
3.58+0.34b  3.88+0.18abcd 16.00+0.87b  1.50+0.12¢
3.72+0.11b  3.50+0.19d 19.60 +£2.50ab 1.90 + 0.18abc
422+0.42ab 4.00+0.26abcd 20.27 £2.23ab 1.97 +0.18ab
3.85+£0.40b  3.67+0.21bcd 20.90+ 1.99ab 1.94 + 0.24abc
3.90+£0.30b 427+0.3labc 17.73 +1.65ab 1.79 + 0.16abc
427+0.78ab 4.38+0.16a 17.00 + 1.89ab  1.60 + 0.20abc
337+£0.27b  3.60+0.17cd  16.10+1.36b  1.55+0.03bc
4.17+0.51ab 4.23+0.16abc  22.60+1.45a 1.69 + 0.03abc
5234+0.57a  3.92+0.11abcd 18.77 +1.08ab 2.02 +0.09a
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Table 4 Seed yield related traits of different oat varieties
= o R Ly/S kL LN 7S A L THRLE
i A 44 R . A .
Variety name Ear Grain number Grain weight Seed yield/ Thousand seed
ty length/cm per spike per spike/g (kg-hm 2) weight/g
# T Yanwang 21.00 = 1.73bc 77.02 + 5.59ab 2.25+0.25bcd 6 619.05 + 454.26ab 29.02 + 0.25fg
F*1& Meida 18.00 + 1.16¢ 94.08 +£5.15a 3.01+0.21a 5761.91+125.99bc  30.07 + 0.48ef
# v Menglong 25.00+1.16abc  57.25+5.92bc  1.56=+0.20cde 5619.05+423.25bc  28.65 + 0.34fg
ZEYE-K Monica 2533+0.33abc  50.52+3.90¢ 1.41 £0.14¢ 5238.10 + 415.13¢ 27.20+0.85g
325 Jiayan No.2 26.67+1.20ab  76.02+3.99ab  2.42+0.22ab 5666.67 +497.16bc  28.37 + 0.48fg
H I #A Qinghai sweet oat  29.00 £ 1.00ab  50.08 £4.79c  1.91£0.26bcde 3 809.52+579.31de  39.80 +0.43a
#5115 Qingyin No.1 2433 +0.33abc  56.88+6.37bc  2.08 £0.22bcde 5 142.86 + 824.79¢ 37.80 +1.02b
BfE343 5 Longyan No.3 29.67 £ 2.60a 52.03 +4.87c 1.52 +£0.19de 3095.24 + 454.26¢ 25.42 +0.67h
%€ 5]1%5 Dingyin No.1 25.67+6.44abc 6735+ 6.48bc  1.82+0.22bcde 4 409.52£153.27cd  24.87 +£0.50h
134195 Baiyan No.19 21.67+3.67abc  63.00+7.03bc  2.18 £0.24bcde 4 571.43 + 82.48cd 31.25 +0.86de
145 Bayan No.4 2433 +£0.88abc  65.50+10.93 2.16 £0.40bcde 7 857.14+82.48a 35.53 +£0.56¢
Y165 Bayan No.6 27.67+1.20ab  64.62+6.89bc  2.34+0.29abc 709524 +47.62a 32.12+0.16d
RS TEHERMBRERBELERR
Table 5 Lodging and disease occurrence of different oat varieties
Sl 2 ZLH7 Red-leaf disease F#39% Powdery mildew %599 Rust disease
e NN : ” ; " : o
hickh 2 7 Actual lodging K% WlRE Rk RN KA R
Variety name rate/% Incidence Disease Incidence Disease Incidence Disease
rate/% index rate/% index rate/% index
# T Yanwang 28.88+16.02c 20.87+1.27g 556+0.16h 70.33£2.60a 27.61 +0.70a 4.00+2.08d  0.00+0.00d
%1% Meida 31.12+16.57¢ 4840+ 1.51b 1722+094b 4233+1.45b 8.47+0.66d 8.00+1.53d  0.00+0.00d
4 J¢ Menglong 100.00 + 0.00a 35.13+£0.93d 14.40+£0.44cd 24.83+1.0lcd 5.66+0.69¢ 0.00+0.00d  0.00+0.00d
ZLUE R Monica 82.50+6.29ab  30.60+1.31le 10.80+0.67ef 30.03+0.90c 5.72+0.52¢ 0.00+0.00d  0.00 +0.00d
fIN3#E25 Jiayan No.2 79.93 £ 16.14ab 3540+ 1.40d 7.62+0.63gh 19.70+1.60d 4.69£0.12¢ 6.00+2.08d 1.59+0.26d
== =
oL 81.33+£16.38ab 4830+ 1.25b 14.80+0.50c 50.13+£1.39b 9.82+0.81cd 28.60+1.53b  8.40 £ 1.06¢
Qinghai sweet oat ’ ) : ’ ) ’ ’ ’ ) ’ ‘ ’ ’ ‘
FH5115 QingyinNo.l  56.00 £ 14.19abc 65.63 + 1.34a  25.67+0.69a 45.07+9.33b 10.78 + 1.44bcd 37.00 £4.36b 18.38 £ 0.98b
Piii35 Longyan No.3  76.00 + 16.00ab 24.80+1.22f  5.59+0.06h  62.93+1.90a 12.57 +0.46b 31.13+2.14b  17.54+1.07b
7E75115 Dingyin No.1 ~ 80.00 £ 16.33ab  30.60 £0.86e 1039 £0.42¢f 50.07 £0.87b 10.59+ 1.12bcd 52.33+5.24a 18.58 +0.96b
H#%19* Baiyan No.19  38.33£15.53bc  28.33+1.00ef 9.71 £0.96fg 44.97+136b 9.21+0.76d 17.10£4.82c  16.92 + 0.96b
345 Bayan No.4 39.35+13.85bc  42.63+1.00c 12.22+0.81de 1553 +2.44d 12.12+0.90bc  49.40+2.62a 34.99+1.04a
365 Bayan No.6 15.00 +7.19¢ 2070+ 1.51g 12.10+1.5le 4090+ 1.16b 12.47 +0.96bc 0.00+0.00d  0.00 +0.00d
B > R > R > BRI > 0 450> A 15 > A 1B SR e 2 5

T 1 18 80> B R e A i > R R > B
TR H UL, PR, T ETEL R 3 A IRIR AR
N RGP T SR E i m . 12>l 22 5
ol (0 0 A5G 3Bk BE A e BUAR AR T e 2 5 > <4l
M 65 > RIkT >t > R > B >
CHAE 195 > TR L > P 35 > Hle

AWVATN

TN 96 166 B £ K (0.967), it WA 1% i il 4% 01 46 s B¢ 5
AR SR, T S 15 RO 2, 5 EAE R AT
DURE B B /N, oAt B A - A 18] 2K, IR S Bk R
FIA5 AL YO B TE 0.912~0.964,
27 AEFERMBRSNT

K FH AL TR 2 () 7 1, X 12 /36 22 5 b 1) 7 4
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41 %

S35 P IR L BIAR BRI DL EAT R T, 4
RK PGB 292 15 FOBF, A4 iR B (1 2) Rl KR
RUPEIR P M (€ 7). K 12 D R BN 3 ANk
B B IRBOGTER 25 H5 15 B
M3 5wl 15 3 5 A B, ZREER Y T
B % Bk R, 4 BISA 14 803.33 kgthm Al 129.96
em, AJFE R R R (B BRI R K R
T3 1% 8 B AR B, PUIME 2 . B8 TSR < g
T MG 6 5 Sk HHE 4 503k 4 AN R, %R
FARRRLE . HORORL R R T T Y E A, 5
PR AC, TR AR BB S A 58 2R B de
REM 19 5 FEE M L 3 AR, 2R
g KA E SO ERAR, EEMRE, i, B
995 VR I (10995 15 i B, Ui PR AT .
3
3.1 A EFEZmAIEEALLE

YIEI S5O B B A R R
A% R )L MR S A B R, KT g,
2020 43 3 H 7 I 1] 4 30~35 d, 2021 4F H 78 B 1]
N 16~19 d, Hi 7 A Ta) A K s K B S 1 5 R I,
M FEFh G 8~ 10 d BRI W] H 1, (H 38 1 /&y B g XX
HBETELW, GHBEALE, mz#EZa 527
fy R T AL, R R T BT RS A
X Gk B A R A g R 5. B4h, 2020 4R
FHEHEM N 77~93 d, 2021 FEAEE N 87~99d,
SEAH HAA 22 10~22 d, Ho] 8 R R 2020 4 H T
(1 B 8] 4 K, 0z L 2 o i Y S, R R G
THEEAEY, SEHEREZETIMEER K. &
FeHA T R RG 175 A 5 1A JHE 27 0 el H i A L A Y
PRI 2%, S [ 47 i B () B ) 6 22 1) R B 1L AR, 7R M
SR I RS 5] 3k e 32 R K Rl 1], AR 4 24 b
A 0 17 T B R Y, e v AR X R 1 e S — ik
N ARG, I AT AT S A ST AR R R, X AN TR
— A D R, BEKEGE T BN,
TR 7 M IR T, AR M 2 TE Y S S T AR
FRIOMNAEKRRE.
32 AEFEEZMMIAE~EEX KR

PN 1R DU N S IS IE 7 TN S W = N L
ZE L AE IR O BRATAN R G5 b Bir o A A v, A2

PRI I B B R AR . MR R R T R R
SR, B EORR R R R A T A
WEFC R I, 12 A2 il Bk = 9 105.50~132.00 cm,
SR 121.38 em, AR S G FRTE B L RV AR
X 9 T 249 ok 7o A T 3 4007 7 e 9 94 b XU A 7 g
RS I RN (R Y -y MR 1 Koo i w412k 75 L] R
J11 G b e 5 e X B Rk e e X Y, x5 R
B BB AE R U O, 5 52 XA S R
IS RS A G, TR RAE N R
A B AN 22 5 I 48 10 EE B AR bR, AR AT X IO
d AR X, SRS, R R, 51k E N
PEFI R e MR I R AT, B 12 e B R e
4 10800.00~15233.33 kg-hm , 3575 13 298.61
kg-hm >, 32305 0 3 22 op 7 X 0 BOK R, B
T = A IS PR v 0 e [X st 2
B, Ul BT 5] e SR IR b RV B XA B
PEEMME. RSP EE, FHESEE RN
MM EE L, HERRRMSHFTEES, 5
Fe b T ARHE T b SR aA B 25 R R, K F
1.14, 87 S48 v Y 18.45%, i B < 36 34 1 U5 5 5t
HUE R, Tk AN HE R R £k 2 1
B, X AT A5 (A R DL RS2 R X G
33 AEFEZMMFHFmEHEXMHRER

Tl - 2 B e 2 P T A P M e i Ak LB,
AT, 12 AN R Rl T P B 3 095,24~
7857.14 kg-hm °, SEHIME 5 407.14 kg-hm *, Ff 772 &
A5 )11 G b v gt X T g, v TR R X )
7 b v S b X T EORF R R S )RR . B AT
FEINEAERZ, FEQFERNE. hE, TR E
S, HoATAT — AN R B AR AL, #AT 5]k 5 AR
B, o w25 B2 T g 2 B B R 23 BE B T M Ml
[X 3 22 KPR 2 77 28 00 7 B, 3 M e S E T R B
TR 5| B XA R BRI SRR N BRSO
HEZ BRI DT R 2 A K . AHIE L L
45 [ = R A e, DL 4 45 I B R REORL 2
HpR R B R R, TR A e, BB T
WL S 7 7 R A S K . TR E A R P
) B R 2R, R R TR B AR G, S gk v gt
TE 53 7 %22 P 7 7= B R 7 5 77 2 1 O BRI
R, TR E 5 R 7= &8 EMC, F 7T R E bR
EEM TR ERE, FF MW, KE8Ese, H
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W20 FE B Euclidean distance
0 5 10 15 20 25
L Yanwang [ : - - . :
&1L Meida
% Menglong -
BIY < Monica
Z JinaE 2 5 Jiayan No.2
§ T HEEE Qinghai sweet oat J
= #3515 Qingyin No.1
s B3 3 5 Longyan No.3
5E 5] 15 Dingyin No.1
3 19 5 Baiyan No.19
Hl#E 4 5 Bayan No.4 J
I 6 ‘5 Bayan No.6
B2 FREmEZERHRFRAKE
Figure 2 Cluster analysis diagram of different oat varieties
+=7 TEFEZBMAER S
Table 7 Classification of different oat varieties
Z# 1 Group 1 ZHE 1 Group 11 Z#E M Group I
PR AR 2R < EL Z < EL Z
. T 5 HRH(CVY) T 5 RE(CVY) _—_ 5 RH(CV)
Trait ;i?ajae Coefficent of :'ii?;ﬁ o Coefficent of :ii?;ae Coefficent of
g variation/% g variation/% g variation/%
FH 7 & Hay yield 14 803.33 2.59 13 233.34 7.18 10 877.78 0.80
25 b Leaf-to-stem ratio 0.95 9.90 0.95 17.08 1.00 8.09
4 %4y BE Effective tillers 2.26 14.63 221 11.36 2.32 4.95
#k75 Plant height 129.96 1.55 115.37 7.27 115.07 7.20
Tk Thousand seed weight 29.03 16.00 31.69 7.84 32.75 16.04
PRk # Grain number per spike 61.91 13.96 75.31 15.79 54.53 10.98
FAFRRLE Grain weight per spike 1.88 17.92 2.44 13.74 1.83 17.40
Fh¥r= & Seed yield 4786.67 20.03 6 833.34 11.12 4539.68 12.86
fB{R =R Lodging rate 78.39 17.85 28.59 30.64 67.39 30.50
LI 7 1 T 28 Red-leaf disease 12.73 55.84 11.78 35.16 11.77 18.59
K973 973 15 78 £ Powdery mildew 8.86 35.00 15.17 48.48 8.25 21.89
BiitE a4 Rust disease 11.22 76.06 8.75 173.21 8.44 81.84
7 R 2R K 6 5 {5 (R S ALAG, FIHUE R 5o 865 20 0 A %

34 TAEFEEZRMERKERELEBRLER

L5 G PP #E S S A A B G R IR, (B4R
FI T R AR 1O A X 52 7 i A IR AR I R
B, 34w R X E TR IX,
22 VE SR ) E TR A A R T v, R SO R S,
% 5 A AR Y . A SR, 12 A3 3 b
B BLAS [ OB R BIAR, Sk B B AR RO 15%~
100%, o, <& Jo AR R o, A AR, <l

M X R0 e BBl e ) S T R A e KD, A ST
e, 20 R R N 20.7~ 65.63%, Hod, < 5
157 R0 M 1 48 Hd i, e 3L 6 50
R BRI o WYL BRI R A S
M 232 it ol ) 38 A% R 2 LA RO B4 B8 136 L 1R AT R
ZEPUILNERLLT, o3 T R 2E AR A58 2% A A,
8 e 0% B K RE B IR R A, TR L 0 < e
YL 6 T NI IX HULL I Bl R e SR
1 b 3 O ™ I B MR T, b0 A

SH2
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AN
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R 528 5k 25 7 T TR O R S 1R R e
PRI 3R it Ao, AN ] 6% DR 7R ) e 2 o AR vt 0 0 9 R
T PUIEAFAE 22 57, AW TT A, AN [ 3 22 i R F R I
I FRANR, He e gHe T 1 500 2 R 1 45 Bl
NI i s < LEHE 4 5 1 RO R A AR, I 2 5
K973 1 $8 B e (K, DT ORI R 2 3t gl g 5
LS 1R R B, N 50.07%, 31X 5 Fh ik v 2
(R WF 045 A7 AR 22 5%, Ul v B b XA [ R A
DX 355 0 38 22 9 5 22 S UK o AR IE LA B ) Y
IR B K A BLHEAT T VR4, R 5 R IX L i
D10 R 05 T 1) A A R e 2 ) B JoE A0 ) AV g
1 S, DR EAE JE SR BB AT R N B PEAY
fabs, HEATERE T .
3.5 FE#FEZMMIEIRIEREE DR

e A ) AL R PR AT AE ORI L [A] thJE T e
A TE N, R FH BRI a0 B T R R IR A AL
BRI — 2o J TSR R 4 Oy vk
T I A 3 R 1 8 b e S i Rl O 2 K3, il
A G A B I R R AT R 35 B 2 T
22 Z Al B AR AR 5 9% A 4R AR EAT TR Ky
s K dh Al Dy 4 AN SR, B T SRHE D v AR 0

£ E T #k References:

PR AN A DT 2, 5 T S D AR AR X 4l MR A {EL 6 95
Ji AL, 55 MRV bR = K AL, 28 IVE Ry & =
B R A AW TR R My R 12 4
M AP R > D 3 AN SRAE, B T SR AT AR D i
ity 55 TLSRBE WA D9k b 2 i, 25 T2 420 AR 3¢
B 1B AR B, PUIETELF o SR 2K (0 G R FE A SR 2K
Gy BT 7, 9 i O R B v R VA AR IR I 7
PR R G ) R B R O Nt 2 5, Rk A
M O I 6 5 M SRIA

4 it

B E N A S 12 AN SR E T e
JER V8 B X P A 77 R AE e IR L fBIAR A 2 R AR s
AT ER 5 40 A, O 0 HA 4 B e B A FEAR L R, INAL
KWK e K #e 2 AP ot 2 5, HFHE=&N
14 916.67 kg'hm *, Fff T 7= & 9 5 666.67 kg-hm *,
= 132 em, 47 BE%L 2.47, T K #E 28.37g, L1 1E
8 0 7.62, 1 ¥ 9w i 1 8 2 4.69, B ik i I 18 2L
1.59. ZEG IRt S B B A 58 28 o i U7 v, i dsk HY
(EQ =) A R v N i = €= ) VA s g KT
e 22 i FR ORI 2 45, FF R A G 27 5 R D 00
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