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Fig.1 Monthly average temperature and total monthly pre-

cipitation in the experimental area in 2023
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Table 1 The information of oat varieties in the experiment
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Table 2 Each density seeding amount of different varieties

i 7o R R/ (i bk -hm 7)) $EFlE/(gem ?)
300(D1) 13.33
375(D2) 16. 67
) 450(D3) 20. 00
Magnum 525(D4) 23.33
600(D5) 26.67
675(D6) 30.00
300(D1) 10. 53
375(D2) 13.13
FIR 450(D3) 15.80
Everleaf 126 525(D4) 18. 40
600(D5) 21.07
675(D6) 23.67
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Table 3 Effects of planting density on phenological periods and growth days of oats

Wi/ (H—H)

R ol : — K F A/ d
M e KA AR WA JRAEm 3w
D1 4—11 5—4 5—22 6—3 6—19 6—28 7T=7 87
D2 4—11 5—4 5—22 6—3 6—19 6—27 7T—=7 87
Bk D3 4—11 5—2 5—22 6—3 6—17 6—27 7—5 85
Magnum D4 4—11 5—2 5—22 6—3 6—17 6—25 7—4 84
D5 4—11 5—2 5—19 6—1 6—17 6—25 7—2 82
D6 4—11 5—2 5—19 6—1 6—16 6—25 7—2 82
D1 4—9 5—6 5—20 6—16 6—28 7—5 7—16 98
D2 4—9 5—6 5—20 6—16 6—28 7—5 7—16 98
FR D3 4—9 5—4 5—20 6—15 6—26 7—4 7—16 98
Everleaf 126 D4 4—9 5—2 5—19 6—14 6—25 7—3 7—14 96
D5 04—12 5—2 5—18 6—14 6—25 7—1 7—13 92
D6 04—12 05— 02 5—18 6—14 6—25 7—1 7—13 92
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Fig. 4 Effects of planting density on number

of tillers of oats
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Fig. 6 Effects of planting density on chlorophyll

content of oats
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Table 4 Effects of planting density on photosynthetic parameters of oats
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Table 5 Effects of planting density on yield of oats

i A ol A %5 B2 fif 7 4t/ (kgehm *) T B4k / (kgehm ?)
D1 17433.714876. 15" 6354. 59+ 319. 36"
D2 17883. 94+820. 09" 7030. 54+ 322. 39*
) D3 21852.59+562. 27 9232.28+237. 55"
Magnum D4 22878.10£919. 13™ 9867. 78+396. 44
D5 19284. 644442 52" 7820.314179. 45
D6 18801. 06+ 354. 91" 7874.64+148. 65"
D1 19101. 214725, 93 7049.15+241. 24"
D2 19868. 264+429. 12 7281.68+261. 33"
FIR D3 20852. 09+ 863. 68" 8129.00+93. 73"
Everleaf 126 D4 18300. 814420. 28" 6570. 17+ 349. 26"
D5 15257. 62+829. 19" 5783.49+92.08™
D6 14423.88+772. 70™ 5503.11+192. 04™
F1H
D 42. 214" 68.940™
\Y% 54.806™ 238.919"
DXV 28.5117 56. 120"
x6 FARMEZETHETESESREEKNBXMESF

Table 6 Correlation analysis between hay yield and agronomic traits of oats under different planting densities

ity ol ol AL 45 B B Bk BEAL
D1 0.969 0.957 0. 858
D2 0.915 0. 930 0.610
£y D3 0.985 0.948 0.796
Magnum D4 0.834 0.759 0.920
D5 0.793 —0.239 0.622
D6 0. 820 —0.440 —0.352
D1 0. 839 0.912 0.878
D2 0. 859 0. 804 0. 686
DERIN D3 0.942 0.937 0.654
Everleaf 126 D4 0.926 0.779 —0.131
D5 0.765 0. 305 —0.468
D6 0. 666 —0.118 —0.321
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Effects of planting density on production
performance and photosynthetic characteristics of
forage oats in Longdong Region

MAO Li"*,CAO Hong"**,CHAI Shou-xi"*",ZHANG Xiao-yan®*,

PENG Zheng-kai**, LI Qian®*

(1. College of Agriculture , Gansu Agricultural University, Lanzhou, Gansu 730070, China; 2. State Key Laboratory
of Aridland Crop Science,Lanzhou,Gansu 730070, China;3. College of Agriculture and Forestry,Longdong Uni-
versity , Qingyang , Gansu 745000, China ;4. Collaborative Innovation Center for Longdong Dryland Crop Germ-
plasm Improvement & Industrialization , Qingyang , Gansu 745000, China)

Abstract: [ Objective] This study investigates the influence of different planting density on agronomic traits,
grass yield and photosynthetic characteristics of forage oats, and the optimum planting density of forage oats in the
Longdong region. [Method] In this experiment, the medium-maturing variety Magnum and the late-maturing variety
Everleal 126 were used as the test materials. Six planting densities of 3 million plants/hm* (D1) , 3. 75 million
plants/hm?*(D2) , 4. 5 million plants/hm*(D3), 5. 25 million plants/hm*(D4) , 6 million plants/hm*(D5) , 6. 75 mil-
lion plants/hm? (D6) were tested in the dryland area of the Loess Plateau in Longdong. [ Result] As planting identity
increased, the growth duration of both forage oat varieties decreased, and the plant height, stem diameter, and the
number of tillers per plant all showed a decreasing trend. The leaf area index at anthesis increased and then decreased
with higherdensities in two forage oat varieties. Chlorophyll content decreased with increasing density. All photosyn-
thetic parameters of Magnum (medium-maturing variety) were highest at D1. Net photosynthetic rate, transpiration
rate and stomatal conductance of the late-maturing variety Everleaf 126 were highest at D2, while theinter-cellular
CO, concentration was highest at D1. Both fresh and hay yields of the two forage oat varieties increased and then de-
creased with higher planting densities. The fresh yield and hay yield of Magnum were highest at D4, with 22 878. 1
kg/hm® and 9 867. 78 kg/hm®, respectively. For Everleaf 126, the highest yields occurred at D3, with 20 852. 09 kg/
hm” for fresh yield nd 8 129 kg/hm”® for hay yield. [ Conclusion] In the case of spring sowing in the Longdong region,
it is appropriate to choose the medium-maturing variety Magnum, which has a high yield of forage planting density of
5. 25 million plants/hm?, and the late-maturing variety Everleaf 126 to obtain a high yield of forage planting density of
4. 5 million plants/hm®.

Key words: planting density ; oats ; production performance ; photosynthetic characteristics ; Longdong region
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