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Abstract: To solve the problems of idle land and the low land use rate in winter fallow fields in the Wumeng Mountain area
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of China, 19 oat varieties (dvena sativa) were used as research objects to conduct detailed evaluation tests on production
performance and the nutritional quality of varieties. Through detailed evaluation of the grey correlation degree, high quality
oat varieties suitable for promotion and planting in winter fallow fields in the Wumeng Mountain area were selected. The
results showed that in the relative drought years, the top three hay grass yield of the 19 oat varieties was ‘Jialiliie’, ‘Qingyin
No. 1’ and ‘Qinghai 444°, with 15 941.55, 15 744.67 and 13 831.14 kg-haﬁl, respectively. In terms of nutritional quality,
among the 19 oat varieties, the top varieties for crude protein content were ‘Baler I and ‘Qingyin No. 1°. Neutral detergent
fiber and acid detergent fiber were at low levels, and neutral detergent fiber and acid detergent fiber were at a low level. The
varieties found to have better relative feed value were ‘Baler II°, ‘Baler’, ‘Lena’, and ‘Qingyin No. 1°, respectively, after
applying gray correlation. The detailed evaluation results showed that ‘Qingyin No. 1°, ‘Jialiliie’, and ‘Qinghai 444°, with

high weighted correlation ranking and high overall production performance, could be planted as the main varieties in winter

fields in the Wumeng Mountains.

Keywords: Wumeng Mountains; oats; yield; nutritional quality; forage value; grey correlation evaluation; winter fields
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Table 1 Name of participating oat varieties and their origin

Ym'5 No. A4 Variety K¥E Source
S; M Yellow oat Hit4 Gansu, China
S,  J7K/A444 Yongjiu 444 H7 4 Gansu, China
S;  {i#ES Sweet oat H7 % Gansu, China
Sy MFIEE Jialiliie H7f 4 Gansu, China
Ss  W-BL2 H7l4 Gansu, China
S¢ 15125 Qingyin No.2 #Hi#4 Qinghai, China
S, M Lena FH¥#4 Qinghai, China
Sg  5l1'5 Qingyin No.1 HifF44 Qinghai, China
Sy fn#E25 Jiayan No.2 JHZK Canada
Sio  HFEH#EE Qinghai sweet oat T4 Qinghai, China
S,; H#&75 Baiyan No.7 FHHRA Tilin, China
Sy, Tii§444 Qinghai 444 HifF44 Qinghai, China
Sy;  H#E1'T Qingyan No.1 HifF4 Qinghai, China
Sis Mkl Souris % HE usA
Sis %Ik Everleaf 2 H USA
Si¢ &L Forage plus finEK Canada
S Vi) Il Baler II HIZK Canada
S;s  Ul#) Baler Jn#K Canada
Sig 31X Monida %[ USA

1.2 ARKX#HER

MFRXESER KM Z (26°38'007~26°44'24" N,
130°12/06” ~130°22'02" E), [H LT # 222 m’, ¥k

h, ¥ K& 933 mm, JTLFEH 192d. Bl 1 A2
B KM 2 2018—2021 4 /K E 15 .
1.3 RWHE
130 RE8 B TE K H JR) A B

8 A BE AL X &, BEAS /N KRR — A
Flr, ANX AN 4 m x 5 m, 47 BE 20 cm, B R %
4REH ., T 20204 11 H 6 H %%, BAE, i\
HE % 225 kg'hm °, $%&Fh & 180 kg-hm ~. 763 &
Sy BRI (12 A ), 38 i JR % — IR (150 kg'hm ).
TR0 1) A AT HE R
1.3.2 W E $8 R S V2

PR AE - e S LI BORE, BE S K 2 m,
WS AT, FFHONE], FRE, TH5FE T & 5 3 5k
TR E, 4NEE, BAFETTHURE L kg, BAAKMT
B, BRT 8. 2021 4F 5 H 26 H 347X E10 7=, M
R 2DA A A KK 209 d

BRI MM T R EE S, TR
AR RE, B E IS, 3T 40 mm 0% 1 R A A RE
HEATE I A 1 € o ML A (crude protein, CP) K
FA 2K E B YL R ok ek 2T 4 (neurtral
detergent fiber, NDF) 5 2 ¥4 I 5% £F 4 (acid detergent
fiber, ADF) 3% H £F 4k i 4% v 00 2 1™ R of 47 WS A 1
(relative feed value, RFV) 35 43 & &8 AT ft P, A=
LU

RFV =DDM xDM1I/1.29;
DDM =88.9-0.779 X ADF;

DMI =120/NDF .
X : DDM AT B E, DMI AT K& &
1.4 HBEHH

K F Excel 3t 17 34 4b ¥, SPSS 19.0 #4347
77 7257 §t (P < 0.05). I F Original 2017 il &

IR AH OB 4 AT v« AR 2K 8 O B B B,
19 S MERPPFE™&, e HEB S
B RV A 4 M v A 4 A R A
TR M AN A AR — A B, B AK€ 5G BR BE 43 A v
AV, MM X ER, IR kRR, &
Z i b X AE PR & &b B AE AL R LB A X Xy N
Foy g () BAE 2 2 i d o ik ) e 22 R DL X R UK
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Figure 1 Precipitation in Daqiao Township, Huize County, 2018 —2021
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2R I 19 13 3 22 5P AR S AE 59.47~ 108.80
cm, ‘7 5] 15 5 & (108.80 cm), ‘7K A 444’ % 2
(100.53 cm), 75 ¥F 444° J& 5 3(100.40 cm), — & ¥
T LA SRR AR S (P < 0.05) (3R 2).
B B DL R A B (15 941.55 kgrhm ),
S El 1S R (15 744.67 kg'hm ) IRZ, <F5 % 444°

x2 FREEERMKSHMTE~EFR
Table 2 Plant height and hay yield of different oat varieties

i F TR S

Variety Plant height/cm Hay yield/(kg-hm °)

il Yellow oat 89.00% 1.10f  11423.50 % 598.79cde
7k 444 Yongjiu 444 100.53 £ 1.10a 12 972.06 + 800.89abc

H#E Sweet oat
{IFn Tialiliie
W-BL2

90.80 + 1.97f 12 311.34 + 903.08abcd

9347+ 1.43def 15 941.55+130.02a

75.60+1.13g 10723.77 £ 2 018.09cde
#5125 Qingyin No.2
Y Lena

#5115 Qingyin No.1

97.47+1.90bed 13 112.11+ 1 084.21abc
91.73 £ 1.17ef 11 290.53 +2 168.36¢cde

108.80 + 1.74a 15 744.67 £ 959.23ab

JingHE2 % Jiayan No.2 95.60 + 1.18cde 13 532.42 + 1 284.45abc
== e

i e

Qinghai sweet oat 99.2042.44bc 12 323.21 4 205.79abed
[3#75 Baiyan No.7 88.93+1.54g 1097643+ 582.27cde

19444 Qinghai 444 10040+ 1.71a 13 831.14+ 1 201.32abc

7 #1%5 Qingyan No.1 99.87+ 1.44bc  11526.02+ 1 716.32cde

4514 Souris 69.67=1.73h  7889.89 + 405 4def
ik Everleaf 59.47+1.08i  12303.44+1105.00abed
FE T Forage plus 78.87 £ 1.04g 11896.30 + 1 388.43bcd
18 1 Baler II 78.13+£1.78g  5475.15+47537f
1) Baler 7787+ 1.18g  12290.05 = 1272.04abed
%% Monida 61.40 =131 8516.86+ 1 551.51def

[FFUANR/ING S BEROR AN R A 22 53 B2 (P < 0.05); TFE&IA.
Different lowercase letters within the same column indicate significant difference
between different varieties at the 0.05 level. This is applicable for the following tables as

well.
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2826 ok R o 40 %
MFP (13 831.14 kghm 0) B4R 3, AR PR~ & ZWMEREBZE (P<0.05), 5Hh#E R ERA L

66 19 < UL °(5 475.15 kg'hm ) 52 2 &5 H 191.16%.
187.57% M1 152.62% (P < 0.05).
22 19 FmERMEFERILE

AN R e WP IR B 22 ST, 2R 19
FEHE A S ELE 8.05%~10.21% (£ 3). ‘W#I°
(10.21%) % CP & & e, 7 5l 15°(10.08%) X
Z, ZHEBERGT MR . < FHIl 25, <k
290 CHMET 5. I 444, FHH 1 5L A,
e AN LB (P < 0.05). 4% HEFE Rl ADF & E1E
25.31%~30.86%, UL T & & i mr, 5w,
TR 444, AMABINE . W-BL2’. ‘F5 5] 2 5., < #
TE B MO EFER IS RERALEE (P<
0.05), {H & 3 & T H R # & i oFp (P> 0.05), ‘# >
ff) NDF & & & &, N 57.35%, 5 < Mgy, <& 5l
15, HIgE#eE ., ca# 7 5, DU R IUE I

% (P> 0.05).
2.3 19 {33 E SMAEXEEMNE

AN [H] #e 2 5 b RFV £E 105.26~ 126.93 (K 2).
RFV HE44 HI 4 138 5 5 Fh o ) 52 < DL 100, < DLl
“HRgy A< F Bl 15, RFV AR A #2252 < o
E, M LE AT 4 1 3 5 A S A T2 DD 17.07%.
14.35%. 12.36% H1 11.49% (P < 0.05); 19 £ & 2 5
W, 16 ) e 2 R K R PR MR A A T 110,
4% 3 4y e 22 5 B A A S 7R A N T 110, 43 ) 2
L KA 4447 R A mE (B 2).
24 RBERGKREKEXEZEETEN

ia F K €0 o2 BE T PR, AR 48 5% Bk ) K /N )
19 1y 308 32 & il (1 77 B L MR v FIE IR AN (B 48 b
ZEEVEFE (R 4). LR ETFE 4 BN & R AK IR A

®3 19 HREEMEFRMELRS T

Table 3 Comparative analysis of nutritional varieties of 19 oat varieties

FRPEGE R T 45
Acid detergent fiber/%

TR A Y
Neutral detergent fiber/%

YL ES FEA &=

Variety Crude protein/%
THMF Yellow oat 9.35+0.32ab
7K /K444 Yongjiu 444 10.02+0.51a
Ht#EZ Sweet oat 9.67 +0.27ab

g Jialiliie 8.65 £ 0.23bcd
W-BL2 9.09 + 0.33abed
#5125 Qingyin No.2 8.05 + 0.36d
R4 Lena 9.52+0.37ab
#5/15 Qingyin No.1 10.08 + 0.44a
hn3#€2'5 Jiayan No.2 8.09 + 0.35¢d

FHHTHESE Qinghai sweet oat

4375 Baiyan No.7

9.21 + 0.60abcd
8.66 + 0.36bcd

444 Qinghai 444 8.52 +0.20bcd
7 #1*5 Qingyan No.1 8.68 = 0.25bcd
44 Souris 8.47 + 0.22bed

%1k Everleaf 9.32 + 0.35abc

# T Forage plus 8.54 £ 0.56bcd
% 1 Baler II 10.21 +£0.22a
1%} Baler 8.65 £ 0.51bcd
7% Monida 9.56 +0.31ab

28.91 + 0.78abcd
30.81 £ 0.29a
28.48 + 0.20bcde
29.39 + 0.41abc
30.06 + 0.29ab
29.58 + 0.39abc
27.61 +0.45cde
27.85 +0.63cde
27.16 £ 1.14def
28.43 + 0.34bcde
29.53 + 0.57abc
30.03 £ 0.90ab
29.48 + 0.60abc
27.70 + 0.37cde
27.98 +0.61cde
30.86+0.91a
27.15 £ 0.62def
25.31+£0.35f
28.58 £0.73ef

55.52 +2.27abed
55.54 + 0.98abc
54.41 + 1.07abcde
56.45 £ 1.11ab
54.97 + 1.47abed
54.60 = 1.01abcde
52.21£0.51cde
52.69 + 1.30bcde
55.21 + 1.11abcd
52.66 + 0.62bcde
52.85 + 0.42bcde
54.28 + 1.25abcde
54.69 + 1.60abcde
54.57 +2.00abcde
54.26 + 0.66abcde
57.35+0.70a
51.29 £ 0.37de
50.75+0.91e
55.03 £ 0.89abed
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Figure 2 Relative feed value of different oat varieties

Variety information are same as them in Table 1.

x4 FRFHEZRMEERIETFHNXKARESIEKE

Table 4 Trait correlation coefficient and association of each oat variety

aapace £ b ke Y A
Variety Yield Height Crudg 7 Acid Neurtral feed value association Order
protein  detergent fiber detergent fiber
S Yellow oat 0.498 0944  0.998 0.994 0.993 0.957 0.897 15
7K A 444 Yongjiu 444 0.631 0974  0.999 1.000 0.993 0.949 0.924 6
e Sweet oat 0.583 0.949  0.998 0.993 0.990 0.963 0.913 8
fnFIEE Jialilie 0.980 0955  0.996 0.996 0.996 0.949 0.979 2
W-BL2 0.483 0911  0.997 0.998 0.992 0.954 0.889 16
#5125 Qingyin No.2 0.643 0966  0.994 0.996 0.991 0.958 0.925 5
4N Lena 0.500 0.951  0.998 0.991 0.984 0.978 0.900 12
#5115 Qingyin No.1 0.943 0997  1.000 0.991 0.985 0.975 0.982 1
1#E25 Jiayan No.2 0.674 0961  0.994 0.989 0.992 0.963 0.929 4
HHEIHEFE Qinghai sweet oat  0.587  0.971  0.997 0.993 0.985 0.973 0.918 7
[ #%7%5 Baiyan No.7 0.508 0.944  0.996 0.996 0.986 0.967 0.900 14
7444 Qinghai 444 0.703 0974  0.995 0.998 0.990 0.958 0.936 3
#H# 15 Qingyan No.1 0.537 0972 0.996 0.996 0.991 0.958 0.908 10
it Souris 0393 0.898  0.995 0.991 0.991 0.965 0.872 18
%K Everleaf 0.581 0875  0.997 0.992 0.990 0.965 0.900 13
#F Forage plus 0.560 0.919  0.995 1.000 0.998 0.940 0.902 11
LT Baler 11 0.333 0917  1.000 0.989 0.982 0.986 0.868 19
1 %)) Baler 0.585 0917  0.996 0.984 0.980 0.997 0.910 9
3%J& Monida 0.408 0.879  0.998 0.993 0.992 0.965 0.873 17
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