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Effects of Nitrogen Application Rate and Seeding Rate on Forage Production
Performance and Nutritional Quality of Elymus nutans ‘Baqing’

SU Zhi-gang, HAN You-jian, ZHANG Jian-hang, CHEN Ying-xi, DU Jin-long, GU Tao,
HAO Xiao-yu, MIAO Yan-jun'
(Xizang Agriculture and Animal Husbandry University , Linzhi, Xizang 860000, China)

Abstract: In order to alleviate the pressure caused by the shortage of forage grass in the alpine region of Xizang,
Elymus nutans ‘Baqing’ was used as the research object in this experiment. A two-factor split-plot design was
used. The main plot was the amount of nitrogen fertilizer added, and the sub-plot was the sowing rate. The
amount of nitrogen fertilizer added was N, 0 kg-hm™*, N, 60 kg-hm*, N; 120 kg-hm™*, N, 180 kg-hm™*, N;
240 kg-hm™ and N; 300 kg-hm™®. The sowing rate was D, 15.0 kg-hm™*, D, 22.5 kg-hm™ and D, 45
kg-hm *, so as to screen out the optimal planting configuration combination of ‘Baqing’ forage production.
The results showed that under the same sowing rate, with the increase of nitrogen application rate, the produc-
tion performance and nutritional quality of ‘Baqing’ were increased to varying degrees. Under the same nitro-
gen application rate, with the increase of sowing rate, the production performance and nutritional quality of
‘Baqing’ showed a trend of increasing first and then decreasing. Principal component analysis showed that 240
kg+-hm™* nitrogen application rate and 22. 5 kg-hm ™" sowing rate were the optimal planting configuration for the
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production of ‘Baqing’. The above optimal planting configuration has certain theoretical reference value and

production guiding significance for the promotion and utilization of ‘Baqing’ in the alpine region of Lhasa,

Xizang.

Key words: Elymus nutans ‘Baqing’ ; Nitrogen application rate; Seeding rate; Forage production; Nutritional

quality
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Fig. 1 Effects of nitrogen application rate and seeding rate on agronomic traits of Elymus nutans ‘Baqing’
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Fig.3 Effects of nitrogen application rate and sowing rate on nutritional quality of Elymus nutans ‘Baqing’ forage
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Table 1 Characteristic value and cumulative contribution

rate of each factor of Elymus nutans ‘ Baging’

Ry

$8 4% Index Principal components

PC1 pCll pPCIl

¥ Plant height 0.905 —0.156 0.318

81k # Lodging rate 0.617  0.471 —0.098
284 Stem thick 0.776 —0.088  0.478

Hi R £ 9 Belowground biomass 0.715  0.466 —0.205
JifE K Flag leaf length 0.953  0.192  0.146
JHE % Flag leaf width 0.873 —0.130  0.109
25 ¥ Turf height 0.952 —0.045  0.202
fit 75 P B Fresh yield 0.914  0.334  0.051
T i< & Hay yield 0.926  0.282  0.106
fif -+ H Fresh-dry ratio —0.102  0.693 —0.566
ML 14 Crude protein 0.958  0.084  0.135
HLIE B Ether extract 0.918  0.242  0.171

HLK 43 Crude ash —0.674 —0.473  0.148

PR 1k 2 247 2 Acid detergent fiber  —0.780  0.293  0.440
oM VR 2T 4E Neutral detergent fiber  —0.770  0.499  0.187
T )5 KX 2R Dry matter intake 0.766 —0.473 —0.195
T#) 5 14 1k K Digestible dry matter 0.781 —0.294 —0.440
AH X 1 AR {E Relative feeding value 0.835 —0.426 —0.345

FEAEE Eigenvalues 11.903 2.313 1.438
i ik % Contribution rate/ % 66.127 12.848 7.987
ESiwiy e 66.127 78.975 86.962

Cumulative contribution/ %

®2 '‘BEFEEEBERAREREMEMSLENAE
FHEREEHE
Table 2 Common factor values and comprehensive ranking
of different nitrogen application rates and seeding rates of

Elymus nutans ‘ Baqing’

b
Tréztrfcm Fy F Fs F Rflil?i‘zng

N,D, —5.337  —1.081 0.701 —4.154 17
N,D; —2.449 —1.133 0.243  —2.007 14
N,;D, —0.666 —0.542 1.641 —0.436 11
N,D, 1.661 0.263 3.001 1.578

N;D; 2.440 0.523 1.228 2.046 4
N;D, 1.662 0.709 1.065 1.466

N,D, —3.706 —2.807 —0.260 —3.256 16
N,D, —0.823 —1.391 —1.476 —0.967 13
N,D, 2.155 —2.458 —0.761 1.206

N,D, 3.910 —0.637 —0.080 2.872

N;D, 5.592 0.057  —0.427 4.221 1
N;D, 3.963 —0.762 —0.622 2.844 3
N,D, —7.608 2.071 0.126  —5.468 18
N,D, —4.069 1.047 —0.666 —3.001 15
N;D, —0.808 0.204 —1.581 —0.730 12
N,D, 0.537 1.681 —1.211 0.545 10
N;D, 2.342 2.168  —0.648 2.042 5
N;D, 1.205 2.088 —0.272 1.200 9
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