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Abstract: It is difficult to meet forage demands in alpine ecological zones. To address this issue, we evaluated the
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comprehensive performance of 10 oat (Avena sativa) varieties in terms of yield, nutritional quality, and soil
improvement potential. Using variance analysis, structural equation modeling (SEM) , and technique for order
preference by similarity to ideal solution (TOPSIS) analysis, we assessed the adaptability of the ten oat varieties and
their soil interaction mechanisms. The ultimate goal of this research was to provide scientific evidence to underpin the
development of the grassland-livestock industry in the Qinghai LLake-Gonghe Basin region. It was found that the oat
varieties ‘Monida’, ‘Forage’, and ‘Haymaker’ exhibited significant yield advantages, with the fresh grass yield
ranging from 50.20 to 54.78 t-ha ' and the hay yield ranging from 18.68 to 21.48 t-ha '. Among the tested
varieties, ‘Esker’ had the lower fresh-dry ratio (1.67), and ‘Everleaf’ had the lower stem-leaf ratio (2.19). We
detected differences in nutritional value among the varieties: ‘Model’ and ‘Everleaf’ had the higher crude protein
contents (8.23% —8.45%) , whereas ‘Monida’ and ‘Esker’ were notable for their high ether extract levels
(4.94% and 4.85%, respectively). ‘Baler 2’ exhibited outstanding fiber characteristics, with the lower levels of
crude fiber, neutral detergent fiber, and acid detergent fiber, and the higher relative feed value and total digestible
nutrient value, indicative of excellent forage quality. In terms of soil impact, plots planted with ‘Baler 2’ and
‘Fuxing’ showed higher soil phosphorus levels, while those planted with ‘Model’ had elevated total nitrogen and
carbon contents. Correlation analysis suggested that high-yielding oat varieties were generally associated with
superior nutritional profiles and favorable soil ecological feedback. The SEM results revealed that oat variety
influenced yield and nutritional traits through both direct effects (path coefficients: 0.4088—0. 4368) and indirect,
soil-mediated effects (0.0725—0.6885). The TOPSIS comprehensive evaluation identified ‘Model’ as the top-
performing variety (score: 0.580) , exhibiting high yield, superior nutrition, and strong soil feedback potential.
Therefore, ‘Model’ is recommended as a priority oat variety for the restoration of degraded grassland and for forage-
livestock development in the Qinghai L.ake-Gonghe Basin region.
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Mk Eg /b, 2 E BB 4 78 & i 2000~2400 mm o 3856 M - 38 270 S 5 1w 4, 2024 AR R AT R Z +
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HeHEAT 6 31 B0 OF B0 R BEHLIX 410 50 1 Yoo BBModel  RBEalymawity WK Canada
/N AL 16 m*(4 m>X 4 m),/NX 8l fE 60 cm, ., VUi Baler rh #4 Mid maturity =K Canada
o R 3 T AL 3L 30 /MK . A HIF I 2 Bk o RSk R M matury R Amerca
DT 2B R0 A A7 HE 30 em , B A /N IK I RE 1347 4% . 1 ¥ 2 Baler 2 i %4 Late maturity fin# K Canada
T 3~4 cm, MR & L FR 0 R R TR T Al %Ik Everleaf G2 Ultra-late maturity 328 America
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A% Wi MM 75 kg-hm 2SR 2+ 225 kg-hm B R % Y
Y
Y
Y

Vg FE T 4B R T — UM A L B 5 TN I T G 5 ¢35 Monida L Mid-early maturity 328 America
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3592 25 R 43 A B bl el I R B AR )T
AFDH 1] B A (relative feed value ,RFV ) FIAR X 1] 72 5 it (relative feed quality , REQ) I8 A X WF .
TDN (% )=282.38 — 0. 7515 X ADF (%)
DDM (%DM )=288.9 — 0. 779 X ADF (%)
DMI(%BW )= 120/NDF (%)
RFV =DMI(%BW )X DDM (%DM )/1. 29
RFQ= TDN (%)X DMI(%BW )/1. 23
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AT AL SR 43 (68. 65 %) MR I AL T4 BT (74. 67 % DM) J5 I 38 B 4, 5 oA M6 52 o Fil A b 35 22 = (P<<0.05) , H.
TH R AT iR 3. 43 % BW , 22 B H ¢ i (0 AR R T R0% o A, i Y 58 R RS ] WA (I R AR X A R T Ak T
B K, 5 H AL G A A B 25 R (P<<0. 05) , R HAR M (8 i o I A Y, B8 R AR 3R 4 AT AL T
W) 400 S5 R B AR ] AR R A K R Xl 2 R ) 3 R A K T e R P A (AR (R 2) .

x2 AREFERMEAAME
Table 2 Forage value of different oat varieties
i SNCIREE (e iy CIREE I a7/ T BUR A AR ] AN (. A X A i J5T
Variety Total digestible nutrients (%) Digestible dry matter (%9 DM) Dry matter intake (% BW) Relative feed value  Relative forage quality

Y, 65.75£0. 44bc 71.66=+0. 46bc 3.09=£0.05ab 171.68=+3. 35b 165.2043. 27b
Y, 66.0940.92b 72.02=£0.96b 3.03%0. 12ab 169.09=+8. 88b 162.7648. 65b
Y, 64.30£0. 57bc 70.16=£0. 59bc 2.71£0. 19bed 147.42+11. 16bc 141.71410. 78bc
Y, 68.6540.41a 74.67+0.43a 3.43%0.07a 198.73%5. 22a 191. 6345.09a
Y 65.15£0. 99bc 71.03£1.02bc 2.75£0. 29bc 151. 78418. 14bc 146.01417. 55bc
Y 65.044=0. 49bc 70.92+0. 50bc 2.9140. 02bc 159.8841.62b 153.7641. 60b
Y, 61.01+£0.27d 66.74+0.28d 2.31+£0.06d 119.7343. 11d 114.7742.98d
Y, 65.8840.19b 71.79+£0.19b 3.0240.0lab 168.3040. 87b 161.974-0.85b
Y, 62.08+£0.49d 67.85+0.51d 2.49+0. 11cd 131.0146. 51cd 125.7146. 29cd
Y, 63.8920. 70c 69.73%0.73c 2.7940.09bc 150. 9145. 90be 145.0145. 74be

5] 31 A [) /N 7 B 36 7% R [ 5 B 18] 22 5 .3 . Different lowercase letters in the same column indicate significant differences among different varieties.

2.3 KRR A& A& LR

R [l 3 22 i Bt - S RAR M B S e LA B 22 (B 3) . RS KR AR LB IRE T RE A
[F e 42 b Fp R AR 2 00 S KR 2 AR B I AE 18.05% ~22. 45% (81 3A) . 4 pH A XHE %, Jy 8. 40~
8.79, HHERK R S5 E (K 3B) . HHEEESAM MM E AT REAZHE RS TRZHHEL, HFY, 34
TR RS A SRR E KT, SR Y, Y, R Y R 2% R (P<<0.05) ; fhFP Y, B RS A
Ao A 34 R BRI B S KT G Al e S R B 225 R (P<C0. 05,1 3C, D) . RN YL 7E 3 H )R
B A E R B KT SRR Y Y R Y A 2 5 S (P<20. 05, 181 3E) . HE AR A e 11 28 fh A X 5
AN LAY 7R 0~10 em AT 10~20 em Ay 4 B 25 i 50 HAW & b g L B S RV 23 it b 22 5 1B 35 (P<<0. 05, &1 3F) . L
e A UM A B 1 & AR AR — 30, SRR Y FE R R R R AR S B R B B KR, R 1. 45 g-kg A
40.15 g-kg ", 5 H Al it AR LE BAT B 25 22 5 (P<<0. 05, 181 3G, H) .
2.4 KRR ZEEBANGFEE T INAL LR LA T A KM AT

R [ 7 e 5 PR i R0 2R I L 22 TR S A A 2 T, KL AR RO K 40 % 3 IE M 56 (P<<0. 01) fH 5 + 1
AL B 3 A DG (P<C0. 05) 5 Hi I Uk U 27 2k 0 R P VB VA% 1 4 TR R VR U AR T 38 5 ik W 3 1E A1 G (P<<0. 001,
P<0.01) , H 55 FH X 4] AR (B 88 3 £70AH 5C (P<C0. 001) 5 48 4 0BT 4 ke 2 £ 18 38 1E AH G (P<C0. 001) 5 250 [b 558
g1 o ARG, TR = 5+ pH B VARG (B 4)
2.5 FR&AEELFE FRMMEA LM TG YT

SR FH G B 3 285 4 Oy AR ASE AR 5] i o ] 5% ) - 8 A e S S S i M 27 L R TR A AR (E (181 5) .
T o VR g ALY A A B (Fisher’s C=11. 659, P=0. 473) , & Fh 4 il 77 8 38 3% 0 I AR A0 1
AR 5 it RS - R AR | 2 AR S BT B3 UM (P<<0. 05, P<<0. 001, P<C0. 05) , Horh + e 35
R A2 R B K, R 0. 8961, 1k Mt 3 7K S ; i Aol 0 30 o 595 W) - 98 5ol A0l e S SRRl A R T ] 42 5 v e 22
7 RUE 3R T, L S R R fe i, R 0. 80
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Table 3

Comprehensive evaluation of yield,

nutritional

quality, and soil physicochemical properties across oat varieties

i AL S R 9 AHXPMG AR R
Variety  Optimal distance ~ Worst distance ~ Relative fit Ranking
Y, 0.137 0.189 0. 580 1
Y, 0.181 0.108 0.374 10
Y, 0.174 0.142 0.450 3
Y, 0.201 0.123 0. 380 8
Y, 0.183 0.110 0.376 9
Y, 0.173 0.117 0.404 6
Y, 0. 140 0.157 0. 530 2
Y, 0.193 0.120 0.383 7
Y, 0.182 0.125 0.406 5
Y 0.188 0.136 0.420 4
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