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Fig. 1 The monthly mean temperature and total precipitation
in the growing season of the Jiangqian Town in

recent 30 years and in 2020
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Table 1 The tested materials

S5 44 BT 4 MW/ % RERY% e
H 1 A. sativa cv. Qingyan No. 1 98 97 B
H I 444 A. sativa cv. Qinghai No. 444 98 93 L2
IR A. sativa cv. Monika 95 86 2
Hol 25 A. sativa cv. Qingyin No. 2 96 87 2
Loy A. sativa cv. Magnum 98 97 g2
b e 3 5 A. sativa cv. Longyan No. 3 98 91 iR 24
T e A. sativa cv. Qinghai 96 83 e, S

1.3 gt
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Table 2 The variance analysis of oat yield and morphological parameters affected by sowing
date, variety and their interaction
F1iH

545 , e e " . N g HRRAR 2

H T 3] IrBERL EYNY L R E® KE i

&4 3 806. 77" 36 808.33"" 110.23" 67.80"" 207.98"" 68.57"" 124.80™

i A 6 484,62 8 759.84" 257.28" 270.53" 44,29 43.25" 134.81"

A X S A 18 41,27 1947.96"" 43.88"" 131.17 60. 247" 8.15™ 112,347

T RRTE 0. 01 KK LR B2 * RIRTE 0. 05 KF 175 B
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Fig. 2 The plant height of seven oat varieties with the different sowing dates
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Fig.3 The hay yield of seven oat varieties with the different sowing dates
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Table 3 The morphological parameters of seven oat varieties with the different sowing dates
i % 141 5y BEEL E LA fit 1t ZHRHER/mm PR REY R/ g

g E e A7 5H 23 H 1.4040. 00" 2.4240.01% 2.7340.01% 3.92+0. 00" 0.36+0. 09"
5 A 30H 1.5340. 03" 2.1140. 03" 2.9240.01% 3.7240.01% 0.1840. 02"
6 H6H 1.90=£0. 00™ 2.4240.01"% 3.250.03" 3.6140. 007 0.1540. 01"
6 413 H 1.5340. 074 2.55+0.01% 3.47+0.01% 2.99-0. 004 0.30£0.03%
H5l 2% 5H 23 H 1.1040. 00 2.49+0. 045 2.97+0. 01 3.11+0.00™ 0.2240. 04"
5H30H 1.20+£0. 00" 2.1240. 02 3.1240.03M 2.84+0.02™ 0.3040.03%
6 H6H 1.3740.03% 2.5240. 00" 3.1140.01™ 2.82+0. 00 0.2140.02%
6 413 H 1.2040. 00™ 3.0340. 014 2.9740.01™ 2.43£0. 00% 0.24=+0.01
NS 5H 23 H 1.00+0. 00™ 2.424+0.02% 2.78+0.01% 3.1240. 12" 0.2740.01%
5 H 30 H 1.2040. 00 1.9940. 03" 3.1240.03M 2.9640. 08" 0.2040. 08"
6 H6H 1.00=£0. 00™ 2.0440. 00" 3.15+0.01™ 2.7440. 25" 0.1540. 00"
6 413 H 1.00=40. 00™ 2.12+0.01™ 3.18=£0. 01 2.22+0.01% 0.14=£0. 025
A 5H 23 H 1.3340.03% 2. 6910, 042 2.87+0. 04 3.51£0. 00 0.160. 04
5H 30H 1.4040. 00™ 2.64+0. 02" 2.71=£0.03™ 3.35+0. 01 0.17=£0. 06
6 7 6H 1.2040. 00" 2.26+0.02" 3.14+0.01™ 3.1340. 00" 0.194+0. 00"
6 413 H 1.10£0. 00% 2.1240.01% 3.2840.01™ 2.5240. 004% 0.2140. 04"
H g 444 5 A 23H 1.00+0. 00™ 2.24+0.01™ 2.9240. 027 4. 8240. 00 0.1940. 03"
5 H 30 H 1.0040. 00" 2.3840.02 2.9940. 025" 4.5340. 017" 0.1940. 02"
6 H6H 1.27+0.03" 2.35+0.02% 3.03+0.02 2.8240.00% 0.26+0. 05"
6 413 H 1.00=40. 00™ 2.38+0.02™ 3.25+0.01% 2.820. 001 0.34=0. 014
B2 3 = 5H 23 H 1.4040. 00" 2.0740.01% 2.86+0.01% 3.0240.01% 0.3340.03"%
5H 30 H 1.5340. 03" 2.2540.00™ 3.13+0.01™ 2.89+0. 00 0.2940. 03
6 6H 1.2340.03" 2.19+0. 02 2.6440.01™ 2.54+0. 00" 0.21=£0.05%
6 413 H 1.1740.03% 2.16+0.01% 2.81£0. 03" 2.16+£0.01% 0.17=£0.01%
HHe = 5H 23 H 1. 0040, 00™ 2.56+0. 02" 2. 8740, 04 3.14+0.03™ 0.18+0. 05
5H 30 H 1.1040. 00" 2.56+0.02% 3. 060, 058 2.94+0. 00> 0.21+0. 33%
6 46H 1.5740. 03" 2.49+0. 00 3.01+0.03% 2.75+0. 00" 0.17=+0. 02"
6 413 H 1.2340.03% 2.45+0. 01 3.1440.01% 2,420, 132 0.122£0.00%"
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Table 4 The variance analysis of oat quality index affected by sowing date,variety and their interaction
FAg
Ei=Ry LREERY RS (I8 ERVRES AH X ] R
A HER o . CINE2dd i o
Yk 4t LURE!
1% 3 62.84"" 44.82*" 128. 03" 759. 33" 166. 85"
i A 6 54.34* 28.20* 65. 48" 291. 36" 20. 47"
B X 18 52,47 40. 54" 9,32 346. 80" 35. 09"
RS5 AEABHLEBTI I IRERMESESE
Table 5 The nutrient contents of seven oat varieties with the different sowing dates
; P PR U A T M Y ik £ . A X ] R
i ) il % R e Al %
i i i L&A et/ % N AR/ X i1t
g B e A7 5H 23 H 5.00+0. 10™ 55,5240, 71> 33.3340. 25™ 30.31£0. 10" 105. 311, 078
5 A 30H 4.97+0.11% 58.54+0.09™ 36.10+0. 03" 34.48+0. 18" 96.42+0.11™
6 H6H 5.0640. 06" 57.62+0.03% 38.17+0. 05 34.564+0.07% 95.36+£0.00%
6 413 H 4.4740.00™ 58.77=+0.16™ 39.75£0. 174 32.57+0. 185" 91.55=40. 22
#H3| 2% 5H23H 4.032£0. 06 59,4940, 232 29.21£0.11°™ 32.42+0. 09" 103.27+0. 51
5H 30H 4.9040. 06 58.4340. 18 30. 310, 52" 34.73240. 262 103. 78+0. 92
6 H6H 4.3840. 06" 61.4340. 025 31.46+0. 13 28. 2540, 02 97.36=+0. 12
6 413 H 4.80+0. 01 61.48+0.15% 34.71+0. 29" 32.72+0.18% 93.46+0. 47
ZRIRS 5H23H 4.3140. 08 55.15240. 46> 35. 84£0. 554 35.380. 084 102. 721, 32>
5H 30 H 4. 804+0. 25" 55.3740. 58™ 31.36+0.98™ 31.484+0.25™ 108. 18+2. 04™
6 H6H 4,.1640.01¢ 57.4240.11% 37.32+0.10% 29.0520. 01" 96. 76+0. 28™
6 H13 H 4.64+0. 10™ 64.28+0.05M 35.89+0. 0185 27.89+0. 10™ 88.04+0.08™
o)A 5H 23 H 4.76+0.07M 54.47+0. 71 32.61+0.30% 34.35+0.18% 108.29+1.01%
5H 30 H 3.794£0.05% 56.77=+0. 20" 32.01£0. 66" 32.40+0.09™ 104. 650, 674
6 H6H 4.08=40. 00 58.31=£0. 10™ 33.29+0. 13 34. 830. 044 100. 29+0. 23"
6 H 13 H 4.5940. 01 58.344+0.17% 35.100. 16> 33,1540, 09" 97.9940. 37"
i 444 5H23H 4.0840. 00" 55.45+0. 11 27.61-0. 34™ 33.92+0.03% 112.90-0. 21"
5H 30 H 5.02+0.11% 59.5140. 15 30. 210, 55% 34.1540. 035" 102, 0240, 445
6 H6H 4.09+0. 01 62.33+£0. 15 33.32+0.10% 29.57+0.07 93.78+0.13"™
6 H13 H 4.05+0.02% 63.01+0.07™ 35.56+0. 298 29.31+0.04™ 90.19+0. 24™
B e 3 5 5H23H 3.4540.06™ 57.37=40. 685" 29.29+0. 57" 33.52+0.11™ 107.03+£1. 78"
5H 30 H 5.57+0. 18 61.9140. 55 32.27+0.21% 33.68+0.03™ 95.67+1.08™
6 46H 4.3640. 04" 57.4140.11% 31.21£0. 10" 34.53£0. 04" 104, 48+0. 154
6 A 13 H 4.09+0.01% 57.01+0.08™ 34.40+0. 24" 32.33+0.00% 101.160. 36"
HH 1= 5H23H 3.26+0. 12™ 60. 36+ 1. 684 30.45+1. 39 33.6£0. 190 100. 361, 11"
5H 30 H 3.62+0.06 61.04+0. 54™ 31.01+1.02% 33.43+0.06™ 98.54+1.89™
6 46H 4. 9640, 114 59.51=40. 06 31.53£0.08™ 33.80£0. 03 100.41+0.17%
6 H 13 H 4.05+0.02% 52.34+0.08% 36.641+0.94™ 28.36+0. 02" 107.10+1. 38™

MEA S ERE. N 4.80% (K5,

2.2.2

#% 3% R Bl % #F % & NDF 4% 4= ADF 4%

# % e  F KSR WL A L A Bl R 0 A PSS AR

FH » 388 300 % e
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W
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W IR B R Bk I 444 /E5 H 23 H
FEWIHS NDF % e B 3 S M He 1 5766 J 13
H#&Im NDF & 5 5 i, 5 i 551 2 59 .5 18
444 B e 3 5 FIE M 15 ADF S 7E 5 H 23 HiEM
IR AR, B GE R Z e ADF & & 45 5 A 30 H #% B0
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Fig. 4 The cluster analysis of seven oat varieties with the different sowing dates
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Table 6 The correlation degree and sequence of different oat varieties with the four sowing dates
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Effects of sowing date on yield and quality of seven
oat varieties in the high-cold area of Gande
County,Qinghai Province

TONG Yong-shang', WANG Yan-long”, WANG Peng-bin',SONG Jian-chao',
HE You-long®, WANG Hai-bo®, YU Xiao-jun'

(1. College o f Grassland Science ,Gansu Agricultural University .Key Laboratory of Grassland Ecosystem ,
Ministry of education ,Sino-U. S. Center for Grassland Ecosystem Sustainability , Pratacultural Engineering
Laboratory of Gansu Province , Lanzhou 730070,Gansu,China;2. Qinghai Academy of Animal
Husbandry and Veterinary Sciences , Xining 810016 ,Qinghai Province ;3. Grassland Station
of Guoluo Prefecture ,Guoluo 814099 ,Qinghai Province)

Abstract: This study aimed to select the suitable varieties and the optimum sowing date of Avena sativa in
Gande alpine region. The production performance and nutritional quality of seven oat varieties at four sowing
dates (May 23,May 30,June 6,June 13,2020) were comprehensively evaluated using grey correlation and clus-
ter analysis. The results showed that among all varieties with different sowing dates, the hay yield of Menglong
sown on May 30 was the highest (20 022 kg/hm?) ,followed by Monika (19 835 kg/hm®),and Longyan No. 3
sown on May 30 had the highest crude protein content (5.57%). With the delay of sowing date,the tiller num-
ber of seven oat varieties increased first and then decreased, and the stem base diameter decreased gradually.
Based on the relative values of hay yield,crude protein content,neutral detergent fiber content,acid detergent fi-
ber content and soluble sugar content, the comprehensive evaluation of grey correlation showed that Qinghai
No. 444 planted on May 23 had the best comprehensive performance,followed by Qingyin No. 2 planted on May
30. There were four categories including high hay yield,low hay yield,high crude protein content and low crude
protein content,according to the cluster analysis.

Key words: sowing date;oats;production performance;alpine region;variety screening



