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Mixed sowing with different combinations of oat and annual leguminous forages in
the Qinghai Lake area
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Abstract: Forage plants in artificial grassland in the Qinghai Lake area exhibit low productivity and poor quality. The
aim of this work, therefore, was to improve the yield and quality of forage production in this area. To this end, we
conducted an experiment to evaluate the effects of mixed sowing with Avena sativa ‘Qingyan No. 4’ with Pisum
sativum ‘ Qingjian No. 17, Vicia sativa, and P. sativum ‘A-61" at different ratios. The effects of different mixed
sowing combinations on agronomic traits, nutritional components, relative feeding value, and economic benefits of
forage were analyzed to identify the best mixed sowing combination for forage production in the Qinghai Lake area.
The results show that under the same mixture ratio, ‘Qingyan No. 4’ and ‘A-61" mixed forage exhibited better
production performance than other mixed sowing combinations. Under the same mixed sowing combination, the

total hay yield and net profit of forage showed an overall upward trend as the proportion of ‘Qingyan No. 4’
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increased, while the crude protein content showed a downward trend. The highest forage hay yield (11458.7 kg-
ha™") and net profit (6316.5 CNY-ha ') were in the mixed sowing treatment of ‘Qingyan No. 4’ and ‘A-61"at a
ratio of 4: 6. The highest crude protein content of forage (21.0% ) was in the mixed sowing treatment of ‘Qingyan
No. 4” and ‘A-61"at a ratio of 1: 9, and was significantly higher (P<Z0.05) in this treatment than in the other
treatments. The structural equation model showed that mixed sowing combination, mixture ratio, and their
interaction had an indirect effect on forage nutritional quality, mainly by affecting legume yield. A multivariate
evaluation based on grey correlation analysis showed that the best mixed sowing treatment in terms of high yield,
high quality, and high benefit was ‘Qingyan No. 4’ and ‘A-61" at a ratio of 4: 6. This mixed sowing combination
should be applied in practice to achieve high-yielding and high-quality forage production in the Qinghai Lake area.

Key words: Qinghai Lake area; oat; field pea; common vetch; agronomic traits; nutritional quality
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4.1°C,7 HiRE R —Hrpdfm IR T3k 15 °CL A K2 130 do FEHB 2SR i JE R fa), H 128 A0 B
Wt RE ARS8 8357 g kg L ERSE NS 95g kg WS R NG 24 g kg
1.2 B A #

HEFZ i o o B 75 U 08 M DX 3 RO Y e A4S R g 95, 8%, R AR 93 %0, Bl T AN R 89. 194
TR M5 FE LS5 A-61 1 Wi &2 9E R, 2 B 20 0 94. 0% F196. 4%, & 2F 355 5l R 93. 3%
95, 2% , Bl FAN 4353k 87. 7% F91. 8%6 5 i 3 Wi &2 & Fh ky “ P 4% 333A° (V. sativa * Ximu 333A°) , F 4l ¥
JE92.8% , KZFEFR 93T P T M R 87.0% o iR BT ¥k H WK
1.3 Xkt

KA XA It K E F M4 HE - HFERIS WA G (M) CHMLS ML ER O
(M,) . H#e45 M+ A-61" 1 % F IR (M,) SRR AL A £ IR AL & /9 F e 45 5 BRI s fl 7
B 1:9(R,) . 2:8(R,) .3: 7(R,) \4:6(R,) .5:5(R;) .6:4(Ry) . 7:3(R,) .8:2(Ry) .9: 1(Ry) B & 9 FiR & LL 9], I
PLCHFHEAS AR (O) M B R % (P) 0 I 3 11N Ab B, & 4 30 & 3R, IR 44 33 /b IX , 3994
NI NI 3 m X 5 m, ANX R 1 m, KALEE 2 me T 20244 5 H F AN T 48R AE , ATHE M 25 em , #E IR
3~4 em, R ME SR (150 kg hm “BEfR 4 f1 75 kg-hm JRE™) , BAE ANTE SN BE/ /0 BOW N TR 2225, s
TG TR it S R ok 2% 5 A PR it o 5 Ak B D L 1
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Table 1 Theoretical seeding rate of each mixed sowing treatment (kg*hm™)

Mk 5 PR RN T B M, M, M,
Seed mass ratio of oat and legumes gy 3o W 1B WA ME WEWD CWMASME  CAGURMBER
A. sativa ‘Qingyan ¥iE. P. sativum A. sativa ‘Qin- V. sativa A. sativa ‘Qing- W P. sativum re-
No. 4’ ‘Qingjian No. 1’ gyan No. 4’ yan No. 4’ source * A-61"
10:0 (M4 #4% Oat unicast, O) 225.00 0.00 225.00 0.00 225. 00 0.00
0:10 (5} HL4% Legumes unicast, P) 0.00 112.00 0.00 120. 00 0.00 112. 00
1:9 (R)) 22.50 100. 80 22.50 108. 00 22. 50 100. 80
2:8 (R,) 45.00 89. 60 45.00 96. 00 45.00 89. 60
3:7(R,) 67.50 78. 40 67.50 84.00 67.50 78.40
4:6 (R,) 90. 00 67.20 90. 00 72.00 90. 00 67.20
5:5(R;) 112.50 56.00 112.50 60. 00 112.50 56.00
6:4 (Ry) 135. 00 44.80 135.00 48.00 135. 00 44.80
7:3(R;) 157.50 33.60 157.50 36.00 157.50 33.60
8:2 (Ry) 180. 00 22.40 180. 00 24.00 180. 00 22.40
9:1(R,) 202. 50 11.20 202. 50 12.00 202. 50 11.20

1.4 ZFF9h3m B A R 2

T 2024 4 9 1R R I HY AWM K RE R AR o E G B BR A5 186 /s DI AT B2 3 % 20 em 4] T BR 1 PR AL
N R 5 AE A TR /I DX AL 326 B f B T 35 19 © 7 HE 445 B L B R R AR A 18 Bk U R R A X o B CREL AR 1
S DA 200 281 55 T o () B 285 ), i o L 8 B 4 L 43 e i 40 BE A S A BB AE A U AN X B AL AT 5 6~ 1 m X 1 m
B9 FEJT , 5 Ml T 5 B b AR W, N AR R A F R R M 45 R SRR R A B DR AE 5 T 105 "CHLAR gt 30
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HET I A PR i QU R ) B e ol 046 R 3 A 43 B ) a8 7 925, AL T e 2600 W ML 1 (erudle
protein, CP) & 4, 2% [C $ B I 22 ML W (crude fat, CF) & 42, BUER He 64 322 00 5 nT % 10 (soluble sugar, SS) &
i, AT 4E A BT ik O R TR MR Uk % 4T 4 (acid detergent fiber, ADF) Fl Hf 1 1% ¥4 £F 4 (neutral detergent fiber,
NDF) % & , 718 A1 X 4 A {8 (relative feeding value, REV)"™,

1.5 HKESH

H Microsoft Excel 2016 # 4 ¥ %45 . H R 4. 0. 2 (R Development Core Team ) 4k {4 43 #7504 . 2 I K
} Origin 2024,

KR 4.0, 2 XA [R VR #E 41 BC AL BT © 75 M6 45" T S RHBCE 19 A 2Pk G 3R 2 3 FAR G 4 R (BT 0. 05
AKAF b 34T B 3R T 25 43 1 (One-way ANOVA) FURUR 2 J7 22 43 #1 (Two-way ANOVA) . FIR4.0. 2 (4544 7
AT R IR RR 2 G TR 49 Lo 401 e JHC 52 A P RS ) e 7 3 0t B A A T B AR 5 RO 9 B2 o SR R B €8 S IR 23 A % AN
[Fi] 21 PC ) i A SRR VB SR AL o R e HEAT 2R G VAN, DA 0 H0 1S S P T I DA %) e A VR R A

ST A AL B D s OB R B L BB A X=X (k) F (=1, 2, 3, -0, om, RORE I k=1, 2,
3, e n RN AT R AR ) PRE S SR AR R N S H P X=X, (D) | (k=1, 2,3, -+, )",

x/()="28) (D
X,
min A + pmax A
ain=ts e (2)
=) (3)

ni—
P XS RTHE AR A EE 5 X, (B) R X, (k) JE R AL B RO A (k) =X, (&) —X," (B)], X, (k) J X, (k)T
It AL AL S B s min A S A, (k) Y S /ME s max A S A, (k) i S K AB 5 0 0 43 BF R B0 A U 0. 5.

N RV R I A AT 400 kg B G AN 1400 kg B S AT 10T kg 1 BERR
TEE 4. 370 kg LRE 270 -kg P HLAEAE AP 1200 9T - hm F AL E] 900 J€ -hm Y AN T 750 76 -hm ML FH 4500 TG -
hm BT AR, DL S R T 1. 300 kg "\ BIEH T 1. 60 -kg HHH BUEE il 2 = Ml sk —
A
2 #REHW

2.1 RFRIFARA I T4 L6 R L IREAE

WH ZE Ty 2240 Wi S om (% 2) IRFE AL G TRAE Lo B XA B AR X e 45" 5 G RHPCRE i o 2 4y BE/
YRR B (P<<0.05) . B E Z a5 KB 7ER —RIBEA AT A8 TR b F 45
151134 22 R AR 5 L TR B A [R] — LT ) 590 B o T R A I e T R L R Y 4 B
BB 2 (E 1), Hd,  HMAS RO R & ¥ MR AL B R fei , 4 5 MRimi o 120, 4 em, B 52
MR A 90. 8 em (P 1a) ; * HMEAS "/ BEAUME MR AL B R fe i, o4 10. OB - Bk, S RHCRE 20 B8 7E MLR A B R %
B, A TR R (R 1b) H A S TR R MR AL B R B, o 9683. 3 kgehm 2, TR R T R R
MR, Ab 3R #5855, R 4406. 0 kg-hm “( & 1e) 5 48] B T B 5 7E MROAE 3R B 5, R 11458. 7 kg-hm “( & 1e) 5
ST MEA T ZEN O MR AR HE R AR, O 0.5, ERMICREZE I L 7E MR AR B R IGO0 6 (1 1d) s VA 250 L 7E
MR b3R5, 7 0. 5 1D) .
2.2 RFRAE LG AL B T 4 69 % IR R AR AR

R T 22 B R W (32 3) IRFEALG R HU i) K H 58 B A 49 8 35 52 e 1 355 () REL 26 11 ORELAIR Oy 2
PEVEBR AR 4 5 5 (P<<0.05) . 7ER—IRIGALA T, EMe 45" Lo 38 I S BOm OIS W7 . ol 6 MR bE (R 1k vk Uk 47 4
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Table 2 Two-way analysis of variance of the effects of mixed sowing combination, mixture ratio and their interaction on

agronomic traits of forage

TiH ES A P i H H % A P
Item Factor Degrees of Item Factor Degrees of
freedom freedom
MEH PR = TR %414 Mixed sowing combination 2 0. 00 || &R = IR % 41 & Mixed sowing combination 2 0.00
Oat plant height  JE4% 1. {5 Mixture ratio 10 0. 00 || L-eguminous for- 35 E& 1, i) Mixture ratio 10 0.00
4142 X 1Ll Combination X ratio 20 0.04]2CVield 414 X Hl Combination X ratio 20 0.23
SRR AR TR %E 414 Mixed sowing combination 2 0. 00 || A= IR A% 414 Mixed sowing combination 2 0.04
Leguminous for™ g £ 1. Mixture ratio 10 0.00 || Total yield 1A% L4 1] Mixture ratio 10 0.00
age plant height 2 A X . fi] Combination X ratio 20 0.00 21 4 X H ] Combination X ratio 20 0.68
e 7y B R A% 41 A Mixed sowing combination 2 0.01 || ez 25nT TR 21 A Mixed sowing combination 2 0.46
Number of tillers  y& 4 1, ] Mixture ratio 10 0. 00 || Stem-leaf ratio of 35 5% 1 i Mixture ratio 10 0.00
of oat 20 4 X L AF] Combination X ratio 20 0.00 || 24 X 5] Combination X ratio 20 0.00
TR R IR #E 41 A Mixed sowing combination 2 0.00 || R 2L I IRHE 4] 4 Mixed sowing combination 2 0.00
Branch number of g% 1. {5 Mixture ratio 10 0. 00 || Stem-leaf ratio of 35 &% . ] Mixture ratio 10 0.00
leguminous forage gy 25 14,5 Combination X ratio 20 0,00 | leguminous orage s by g5 Combination X ratio 20 0.10
T i IR 4% 41 A Mixed sowing combination 2 0.22 || FEdE =0t e IR 4% 41 & Mixed sowing combination 2 0.13
Oat yield JELH% H 91 Mixture ratio 10 0.00 || Stem-leaf ratio of g 1. ] Mixture ratio 10 0.38
2 A X L AF] Combination X ratio 20 0. 74 || community 2 4 X Hfl Combination X ratio 20 0.02
Lorp e R S R EHES mEER SRR TREES . R RELO T, 4S5 A-61 10 B

TR IR AR B R U R B TR A (F 2), Hob i RO R (A AR MR AN R B e (P<
0.05),28 21. 0% (&l 2a) ; 1] B i 7 4 4 76 MR, AR B R 85 , 4. 026 (IRl 2b) 5 A B0 ] 5 1 W 5 f2 7E ML R, Ak 3
TR, 14, 8% (I 2¢) 3 4] B R T Vo U 2T 20 & 4 76 MR B B R 44K, 49 25. 9% (18] 2d) 3 i B ey bk e 4 2 4 %
TE MR AL NG, 2 38. 000 (] 2e) 5 4] B AR X ] A {6 4 MR AR B B, o 152, 0( 81 210) 6
2.3 FRRBARLE FTHEZF L ZHIE

Ay — 25 T AN [ A7 L T Ak S A R 2 KA R A, MR AR T VX M T 3 A AR A R kA L AR R
W76 MR ML ZE A R ) R 48 a5 BB A 22 LG 091019 in 52 56 T IS I B 38, ML 20 45 ) R 4 i 5 Bl e 22 o L o v 52
R B e ) — TR BE LT ML ALG 1 as B R DA T A 4l & o Hoh MR AR 38 1 B0 0 2% B i, b 63165
Jt-hm *(F4).
2.4 FRRRBARLE FTHAERLER ERAS K ELZEFH

SR FH IR A8 S5 50 M 25 4 VA S [ YR 478 4 T Ak LT ) 0 0 A 2tk L IR A o RN I R L 5 R R I TR A )
TE MR AE R SCHR B fie i, 0 0. 6684, 75 MR AL T SCIR B e i,y 0. 4900( £ 5) o Rt , MR AL B i =
T 20 0 WA 355 e v, L) 0 % D TR, R 3 P U0 X AR D R A Y e A TR A AL
2.5 RIEMA CRIBIH AL X AR SEE T RS RGAERILIZE S R

SR F 454 7 A 28 G 43 BT 45 DR - ] ) 60 755 3% O TG 0 A DB A 8 iR B (11 3) o B SRS T i S AL 40 5
JE R A4F (P=0. 964, Fisher’s C=0.073) , 1& 4% L ] v] EL 4 ) ] 55385 % & ™ A2 i 5 35 52 i (P<<0. 01) , %42 R 8K
H—0.0999; RHE 4 A JRHE Lo 1) S H A8 TR R il 5 SR B A R e A i R R SR
St R T 25 0 B ] 7 R S T A RS ) 5 I SRR R AR W i A i R B R I 25 0 L AT X 4]
TR R T A R e, L rp R e R R R ) I AR R B, O 0. 3612, 3l A BRSO 1A AT
ST, RE T e R R R BT A 0 A ON B iR, o 0. 3816,
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Fig.1 Agronomic traits characteristics of forage under different mixed sowing treatments

i

~HE

capital letters indicate that significant differences among different mixture ratios of the same mixed sowing combination (P<20.05) , and different

AR KB F 0 3R OR [/ — R B4 A R FHR#E ] 2 i) 25 5 W % (P<<0.05) , A F /NG 58F 3R BT A7 b #1L 2 [1] 25 5 35 (P<<0.05) , T [Al . Different

lowercase letters indicate significant differences among all treatments (P<<0.05), the same below.

E1



204 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 9

#3 REAS.REBLIREZXEEAMNMAEERRRONEERFEH
Table 3 Two-way analysis of variance of the effects of mixed sowing combination, mixture ratio and their interaction on

nutritional quality of forage

E IR I3EN H i P E IR [HZ A P
Nutritional Factor Degrees of Nutritional Factor Degrees of
quality freedom quality freedom

HHEA R 3% 414 Mixed sowing combination 2 0.00 || MRMEVEERLT 4 IRIELL S Mixed sowing combination 2 0.00
Crude protein 4% H. {4 Mixture ratio 10 0.00 || Acid detergent  JE4 Lt 5] Mixture ratio 10 0.00

2l 4 X L] Combination X ratio 20 0.00 ||fiber 214 X H Al Combination X ratio 20 0.00
HLAE Vi TR 414 Mixed sowing combination 2 0.04 || PEPEELT 4 IRIELL S Mixed sowing combination 2 0.97
Crude fat TR L $1) Mixture ratio 10 0.00 || Neutraldeter- {4 [, Mixture ratio 10 0.00

41 4 X HAFl Combination X ratio 20 0. 00 ||gent fiber 41 4 X HAFl Combination X ratio 20 0.00
QRGN TR 414 Mixed sowing combination 2 0.48 || MXHAMEANE  IRIELL S Mixed sowing combination 2 0.00
Soluble sugar R #E I #f] Mixture ratio 10 0. 00 || Relative feed TR A% H 9] Mixture ratio 10 0.00

214 X e ffl Combination X ratio 20 1.00 || value 204 X A5l Combination X ratio 20 0.00

3 itie

3.1 RERGAE A T HEER SRS IR R4

R L TRHE T A 20 IR R R O R AR L TR R BORSURME A BB s A A O S IR
LTC 5 YA G, 33 L A TR % 4 TEC BB AT A0 2% Ak ) 55 1) i ] 52 4 L B THOE IR K 4 3R 045 1 AR B IR 1 R ACR L A
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Fig. 2 Nutritional quality characteristics of forage under different mixed sowing treatments

& 2



206 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 9

x4 FEIRIEARAIE TR ELZ S a9 1E

Table 4 Economic benefit characteristics of forage under different mixed sowing treatments

fib THL A T EANAE A PV Rl Herr
Treat- Hay yield (kg+hm ) Hay price (CNY-kg ) Cost (CNY+hm ™ ?) Total profit Net profit Sort

2

ment g Oat  FLegumes A Oat TRl Legumes F1T Seeds HAbhOther &3t Total (CNY+hm *)  (CNY-hm *)

M, 0 8958.7 0.0 1.3 1.6 900.0 8145.0 9045.0 11646. 3 2601. 3 12
M, P 0.0 7294.0 1.3 1.6 1568. 0 8145.0 9713.0 11670. 4 1957. 4 24
MR, 3507. 3 3839. 3 1.3 1.6 1501. 2 8145.0 9646. 2 10702. 5 1056. 3 32
MR, 4642.8 3072.0 1.3 1.6 1434.4 8145.0 9579.4 10950. 8 1371.4 31
MR, 6586. 0 1587.3 1.3 1.6 1367.6 8145.0 9512.6 11101.5 1588.9 28
MR, 8057. 3 1987.3 1.3 1.6 1300. 8 8145.0 9445.8 13654. 3 4208. 5 3
M R; 7320.0 1331.3 1.3 1.6 1234.0 8145.0 9379.0 11646. 1 2267.1 19
MR, 7200.0 962.7 1.3 1.6 1167. 2 8145.0 9312.2 10900. 3 1588. 1 29
MR, 7654.7 890.0 1.3 1.6 1100. 4 8145.0 9245. 4 11375.1 2129.7 23
M, Rg 8496.0 477.7 1.3 1.6 1033.6 8145.0 9178.6 11809. 1 2630. 5 11
MR, 8478.7 204.7 1.3 1.6 966. 8 8145.0 9111.8 11349.7 2237.9 20
M,O 8958.7 0.0 1.3 1.6 900.0 8145.0 9045.0 11646. 3 2601. 3 12
M,P 0.0 6225. 3 1.3 1.6 1200. 0 8145.0 9345.0 9960. 5 615.5 33
M,R, 5664.7 3557.3 1.3 1.6 1170.0 8145.0 9315.0 13055. 8 3740.8 6
M,R, 5534.0 2426.7 1.3 1.6 1140.0 8145.0 9285.0 11076.9 1791.9 26
M,R, 6417.3 1648.0 1.3 1.6 1110.0 8145.0 9255.0 10979. 3 1724.3 27
M,R, 7143.0 1431.3 1.3 1.6 1080. 0 8145.0 9225.0 11576.0 2351.0 17
M,R; 7839.6 992.7 1.3 1.6 1050. 0 8145.0 9195.0 11779.7 2684.7 15
M,R; 7436.0 544.0 1.3 1.6 1020.0 8145.0 9165.0 10537.2 1372.2 30
M,R; 8492.7 606.0 1.3 1.6 990.0 8145.0 9135.0 12010. 1 2875.1 8
M, Ry 8384.0 318.0 1.3 1.6 960.0 8145.0 9105.0 11408. 0 2303.0 18
M,R, 9683. 3 180.7 1.3 1.6 930.0 8145.0 9075.0 12877. 4 3802. 4 5
M,0 8958.7 0.0 1.3 1.6 900.0 8145.0 9045.0 11646. 3 2601. 3 12
M,P 0.0 7820.0 1.3 1.6 1568.0 8145.0 9713.0 12512.0 2799.0 9
MR, 3692.0 4406.0 1.3 1.6 1501. 2 8145.0 9646. 2 11849.2 2203.0 22
M,R, 4254.7 3734.0 1.3 1.6 1434.4 8145.0 9579.4 11505. 5 1926.1 25
M;R, 6527. 3 2166.7 1.3 1.6 1367.6 8145.0 9512.6 11952.2 2439.6 16
MR, 8572.0 2886.7 1.3 1.6 1300. 8 8145.0 9445.8 15762. 3 6316. 5 1
M;R; 7486.7 1162.0 1.3 1.6 1234.0 8145.0 9379.0 11591.9 2212.9 21
MR, 7862.7 1117.3 1.3 1.6 1167. 2 8145.0 9312.2 12009. 2 2697.0 10
MR, 9062. 0 1066.0 1.3 1.6 1100. 4 8145.0 9245. 4 13486. 2 4240.8 2
M;Rq 9042.7 344.0 1.3 1.6 1033.6 8145.0 9178.6 12305.9 3127.3 7
MR, 9506. 0 370.7 1.3 1.6 966. 8 8145.0 9111.8 12950.9 3839.1 4

Al Bl A A 5 B R R ZE CHLAEAE B LA CE] LN T (b FH . Other costs include diammonium phosphate, urea, mechanical sowing, mechanical

harvesting, labor, and land rent.

AR AE , H A6 AR B S B IR S AR R, R AR B R T 4R R A R TR R O (IR R AT A
o BRI, A CA-617 Lt vy, B RT gk — 2 R g A R P R A AT RE S B A S R OR AL TG R S A 3h )
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Table 5 Comprehensive evaluation of forage of agronomic traits, nutritional components and net profit under different mixed

sowing treatments

b B KR HEF | sk KU HeRp || b ES NS HEp | abm KIS HEF
Treatment Correlation degree  Sort || Treatment Correlation degree ~ Sort || Treatment Correlation degree ~ Sort || Treatment Correlation degree  Sort

M,0 0.5430 18 MR 0. 5480 16 M,R; 0.4926 30 M,R, 0. 6684 1

M,P 0.5210 23 MR, 0. 5559 11 M,R; 0.5170 25 M,R; 0. 5446 17

M R, 0.5773 7 M,0 0. 5430 18 M, R, 0.5641 10 M,R; 0. 5551 12

MR, 0.5345 20 M,P 0.5035 28 M,R, 0. 5664 9 M,R; 0. 5830 5

MR, 0.5265 21 M,R, 0. 5545 13 M,0O 0. 5430 18 MR 0.5242 22

MR, 0.5817 6 M,R, 0.5349 19 M,P 0. 5508 15 M,R, 0.6128 3

M, R; 0.5205 24 M,R; 0.5147 27 M;R,; 0. 6427 2

M, R; 0.4900 31 M,R, 0.5527 14 M;R, 0. 5968 4

M, R; 0.5160 26 M,R; 0.5024 29 MR, 0.5711 8

4 0.0796*
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Fig. 3 Effect path and effect strength of mixed sowing combination, mixed sowing ratio and their interaction on forage
nutritional quality and the standardized effect value of each factor

SLEERR TR AR O RO, ME R R T IR AR OC 2R R B, Sk 5 1) R 3 LAY B2 IR 7 1), BT AR EAR B8 A8 R B The solid line indicates
that the path relationship between the two is positive, the dotted line indicates that the path relationship between the two is negative, the arrow direction

indicates the direction of influence between the two, and the number is the standardized path coefficient. *: P<Z0.05, **. P<Z0.01, ***. P<Z0.001.
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X i 2T A (4 5 0K R I 5 R TR, 40 6 (Y TR R LU B RN, ) RS ) A A A0 R EAR R
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