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1 #REFE

1.1 IR
R A F 518 AL e 2 B v &0k

L Higbdb 4 36°57'28. 45", K £ 100°54'5. 45", g
3 108 m, RIERM Jy I A+, FFHE
W R 420 mm, H 24 P4 6—8 [, &4F H B
B3k 2 517~2 995 h, B3 LAY . 56
FEARBLPRR LR 1,

1.2 R

WIIEY PR “EHF B 157 HE (Avena
sativa) FIEF =B (Vicia sativa) , HEBEEIX
BB b B S T R AL

*1 g + R AR R
Table 1 Soil chemical properties of the field
2N 2P 2K W N P % K AR
Total N Total P Total K Available N Available P Available K Organic matter pH
/(g kg™ /(g+keg™D /(g kgD /(g+kg™D /(mg « kg™ /(mg « kg™ /(g kg™
2.37 1.12 27.18 141 14.5 86 40.73 8.3

1.3 REH*E

R FAFE AR FFEE S EHTIRE L
Bl , 3L 3E 3 AN EFPAL L, BIHESE + S S BRI L
B3 : 1 TSN THEUT 25%0) .4 ¢+ 1(FEH
SO%+HFEB T 20%) .5+ 1(JHeH 83% + %
EHE 170, BB R LE S EEENE
AT BR, BREE N 17.5 kg, BIAGE AR
FENEA &, L 4 N, RS 50 0,
60.90.120 kg « hm™?, A~ [A] jita AT Ab #H ¥4 jits 2 AR
105 kg « hm 2 (P,0;), 41 I8 85 kg » hm?
(K. O, LR FHEFAG/E Ry FME — K A . 2
BHR RN JRE (N 46 %), 5 BIR4S (P, O; 18%) %
BRER (K20 50%) . BRI6Ab T K AERLH & L3k 2.
FAEES 3 K3t 36 MbHE L NXTER 20 m?,
FEDLIX LHHES ., AT 4%, 171 20 om, 3R 3~
5cm, FEMEELLEKR. 5 H 6 HIEM, 10 A
12 Bk,
1.4 MBNE

R YRR /N BT B, B FE 5 om,
M= B, B 500 g @EREAE S N H SR BH T3k
HEITFA T PR TR, AL AEE
i B = R IR, B 500 g YRA BEAE, B (B E
FE) ZECEIHED A AN HR TR R E, i

2L, AR AL O e 2 pH
RA DL AR R B BT L A BB
SR, PR R R E E v AL R RE Rk
SRR BB A R OR ot LR B B e
T3

L5 BESH

FRH Excel 84 #1485 Hr. R A SPSS
BT I 2 R E R 2 H

R2 FRAKESHEHLRIELGIFEER

Table 2 Different mix sowing rates of
oat-vetch and fertilization
WESHEH FaHE
Abr TR Nutrient application
Treatment Mix sowing rates /(kg + hm—2)
of oat-vetch N P2 05 K20

1 0 105 85
2 60 105 85

3:1
3 90 105 85
4 120 105 85
5 0 105 85
6 60 105 85

4:1
7 90 105 85
8 120 105 85
9 0 105 85
10 60 105 85

5:1
11 90 105 85
12 120 105 85
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2.1 AEEAEM®REETEREERIZIN
PR R BOBRZE R BREE IR 2R L
RPN MR R E R R, R 3 A
I, T8 AR BT M AR R e ik 133. 03 cm, BR T
5 TI0 A MR A BES WEER THEL
B T8 A B T LR AL 18.36 cm, BR T 5
T3 fhPIE A BES M RER T HEAASE,; T8
AbEE T HEE PR ZE B AR O, IREN T 8. 12 g, B T

5 T3 bR RBEN, W ES T HEAHE;
T8 A3 T M AR ER AN 1. 25 g, (R T 5
T3 b2 R R B, ¥ B2 T HEAH; TS
AP e 2R B R, R 0. 154, B T &5 T3,
T10.T11 AR AR ES R ER TEEL
B, FE T11 AbBT , B B, X 113. 75 cm; 7F
T AbHE PR S . AN 13. 92 cm; 7 T4 AT
HRRZEFT R BRAR A 4. 82 g; £ T9 Ab3 T Hpket
S w12 0. 60 g; #£ T9 kb3 T 25 LR A,
2 0. 104,

%3 AEERENHETERZ RN
Table 3 Effects of different nitrogen application rate on main agronomic traits of oat

Ab3R R < HpRE TR Bpket R 34

Treatment Height/em Spike length/em Stem weight per plant/g Leaf weight per plant/g Ratio of leaf to stem

1 120. 65£5. 2bed 15. 9141, 3ef 6.024£0. 7de 0. 75+0. 15f 0.125¢d
2 124.75£2. 3be 15. 3140. 8fgh 6.50£0. 8cd 0. 8940. 18cde 0. 136be
3 126. 60£4.1b 17.87%1. 1ab 8.01%£1.0a 1.2340.11a 0. 153a
4 118. 80+3. 6cde 14. 26 +1. 4 4.82+0. 4f 0.62+0. 08g 0. 124cd
5 125.15£6.1b 15. 7510. 6efg 6. 771£0. 6bc 0. 80£0. 12def 0.119d
6 115. 00F2. 7de 15. 0440. 9ghi 5.75+1. 0e 0. 77+0. 13ef 0. 133he
7 120. 25+3. 9bed 14. 80+1. Ohi 5.95+0. 7de 0.76+0. 171 0. 128¢cd
8 133. 03£5. 0a 18.36+1. 4a 8.12+0. 6a 1.2540. 21a 0. 154a
9 120. 63+ 4. 6hed 13.924+2. 13 5.96+0. 7de 0. 60+0. 09g 0. 104e
10 126. 90£1. 4ab 17.05%1. 6cd 7.13£0.4b 1.0440. 14b 0. 145ab
11 113. 75£3. 7¢ 16. 4610. 9de 6.06£0. 9de 0.914£0. 10be 0. 149a
12 122.75£2. Tbe 17.4041. 3he 7.18%1.1b 0.974£0. 17cd 0. 135be

1 FSR R R RN FERR A 2 53 B2 (P<0.05). FH.

Note; Different lowercase letters in the same column indicate significant difference among treatments at 0. 05 level, The same below,

2.2 AERAREXNEESEERAZME

B 2% 4 BT, AN [E] Ab BT e 2 9 P MR B
WK, FE TS AhH T, B EERER THE
b, TR MEE T S FHEALAE, & T8
MRERF SRR IK B T 30 330 kg + hm ;78
T1 Ab38 T & 5L/~ S &K, 24 21 665 kg » hm %,
T8 Ab¥EH: T1 AHEEEE =R T 40.00% ., £
T8 AhH T, THEF“HEIAR| T 13 267 kg « hm ;7
T1 A FRE=EHAK, 2~ 10 467 kg « hm *,T8
AbERAE T1 TR P=JRm T 26.75% . 7F T8
AABEF BT IR EN T 2. 2978 T1 AL T & T 1
Beflk, o0 2.07, T8 4hEide T1 AbFifef T L2
T 10.63%,

x4 FEEEREXHREZTEEKHZN

Table 4 Effects of different nitrogen
application rate on oat yield traits
BRI R THR&& BT H
i Fresh forage yield Hay yield Ratio of
Treatment
/(kg + hm—2) /(kg+ hm—2) fresh to dry
1 2166541 240h 10 467+120g 2.07d
2 25 16445801 11 901+145e 2. 11ed
3 26 997+725d 12 701496hc 2.13be
" 261311 120e 12 3012:260d 2.12cd
5 23 831£460g 11 001=£180f 2.17be
6 25 49746301 11 201+320f 2.28a
7 25 3316480 11 734175¢ 2.16be
8 30 3304470 13 267£280a 2.29a
9 24 331£340g 10 967110 2. 22ab
10 28 697+380b 13 0014230ab 2.21ab
1 28 39741050b 12 801+260b 2.22ab
12 27 664£870¢ 12 334+245cd 2. 24ab
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2.3 AEERENHEERRERNEM

5 na, T8 B TFTHEA SRR,
9 14.39%; T1 AbHE TR A R & & &A%, L
12.00% . T2 Ab3EIRA & BB fi, X 2. 81%6; T8 4k
IR EBRN 2.91%, 5 T2 ZRABEP>0.05),
7E T9 AN RS- B dRms - 1581 3. 43%.

%5 A [F e g 2= 3T 3 3 R TR A9 RS M
Table 5 Effects of different nitrogen

application rate on oat quality characteristics %

b8 HMEAREE

Crude protein content

Katg

Treatment Ash content

2.4 AEERELEBHRENSESEN
2.4.1 RFEHERF RS 8T
LY NP 1P 2N = | 1T
PRIR G 10 AP ARIRVESR A AR X~ X0 X
Hutr 2w, iHEH 9 N EmA, 8 3
A E A BT TERER R 89. 1195 (>>85%0) , %
RRFET 10 MER 90 WiREFER R 6.,
KHFIEE =1 AR F 8T =0. 6 2 — 4.,
H—E AW TTERR N 60. 702% , B BT K BRI 15
B Rk B R 60.702% ., BIEIRIETFR
T |1 K 2 /N S B R M B R (0.940) ., 25 1 e
(0.902) (0. 891) B =5 (0. 879) (T Ff*

1 12. 002, 34d 3. 2250, 24abc
2 12. 582, 01bed 2. 810, 12¢ (0. 877) HRRZE T (0. 809, M FRFE M 1
3 13. 411, 28abed 2. 950 23d R —
e ¢ FEATF. G - FRANETRENL, B
4 13. 262, 46abed 2. 97=0. 25de o I . . -
5 12, 8841, 26bed 52900, 18ab AR A R AR B M 2 K £ i A » TE I IX e
6 13. 7342, 23abe 3. 1220. 28hed EEFENRRAPATHENNE .
7 13.91+1. 62ab 3. 10=£0. 33bed B A TEERR R 16. 781%, BN FT 7 Bkt
8 14.39+1. 37 2. 9140. 25d o s o "
‘ ‘ FIfE B G B G B ER 16.781% . BB KK
9 12.43+1. 79¢d 3.43+0. 14a . o ) .
10 12. 830. 87bed 3.120. 21bed R (0. 671) BT (0. 644) , FE R BRI Y
1 13. 741, 12abe 3.0240. 22cde RREL, DRI AR R4 2 IR R 1
12 13. 450. 97abe 2.980. 25de
x6 IR DER
Table 6 Matrix of principal component analysis
By Al A2 A3 AL A5 A6 A7 A8 A9 Al FRILEL - resmor R
Principal component FEigenvalue Variance/%  Cumulative/ %
1 0.597  0.891 0.809 0.940 0.902 0.879  0.877 0.436 0.078 —0.452  6.070 60. 702 60. 702
2 0.671 —0.291—0.481—0.286 0.048 0.372  0.233 0.644 0.302 —0.115  1.678 16. 781 77. 483
3 0.204  0.082 0.285 0.049—0.284 0.059 —0.200 0.146 0.642 0.668  1.164 11. 636 89. 119

TE: Al~AL0 MR RS B ZE R bR R 2R L R B TR L BT I HER RS RS & 8.

Note: A1—Al0 represent plant height, spike length, stem weight per plant, leaf weight per plant, ratio of leaf and stem, fresh forage yield, hay yield,

fresh/dry ratio,crude protein content and ash content, respectively,

B=F AT N 11. 636 %6, B 2 it
BIfEE G SRS B 11.636%, HE K
RIKAr 8 (0. 668) HMIEH &R (0. 642) , FE
R F) SRR 2 B R T RO B SR F .

2.4.2 T HE

EEATEM T IES DL SPSS B4 H &R 5
PR AR T 3 RS 5IR 10 TMk
Ferr PR L B PR A BI & F 4 (FD
FIFEAT AL =z RPEIR X BARHEL B . F, =
0.098zx; + 0. 147zx, + 0. 133225 + 0. 155z, +

0.149zxs + 0. 14522 + 0. 14422, + 0. 072225 +
0.106zxy — 0.1072x153 F; = — 0.370zx; —
0.174zx;, — 0. 286zx; — 0. 171zx, + 0. 029225 +
0.222zx¢ + 0. 1392x; + 0. 326225 + 0. 371zxs —
0. 069zx10 ;3 F5s = 0. 17522, + 0. 070z, + 0. 245225 +
0.042zx, — 0. 244225 + 0. 051zxs — 0. 172227 +
0. 5802x3+0. 06722, +0. 5742x10 o

RLAEAS FE RS B R A AR AE AR & B4R B 3 A
43S AR (B 2 0 B OB S A 158 L
LEGMIA N Fap =0.607 02F, +0.167 81F, +
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0.116 36Fs 4R 4% 3 > F B LA & DL &5
ERAARRE 12 MM E R BS LA
BED,

REAR AR, 3R B A BRTE b X 11 38 N
PERGr. 7E 12 MR AL E Y, TS BT LR A
HFE4skm. TI2 B FWESEFELIR
Z,T11 BT LGB FRa G FH 3 6. #
NEARHEB IR T3>T10>T6>T7>T2>
T4>T5>T9>T1, 3K 7 B AIH, BT HEE +
EGOIREG 3 1,4 1 A5 = 1IRIBHLH
T 120 kg - hm™ E R AL R FHS B .
KA ZAEME X AR ST ERIK. 55 F
B Al R 3 24 48 e AUIE A & LAY A
FXT AR S .

=7 FEERAESLETHREEEER
ERHBAREERS
Table 7 Principal component score and general score of

oat major characteristics of different treatment

> 48 p
. N FRSE TR ZE1SS .
Principal component factor score Integrated
Treatment Grade
1o Fo Fa score

1 —1.20 —1.53 —0. 49 —1.043 12
2 —0.09 —0.77 —1.57 —0. 365 8
3 1.14 —1.12 —0.62 0. 430 4
4 —0.63 0.98 —1.48 —0. 390 9
5 —0. 64 —0. 90 1. 04 —0. 420 10
6 —0. 44 1. 47 0. 62 0. 050 6
7 —0.41 0. 68 —0.24 —0. 164 7
8 1.98 0.02 0. 90 1. 307 1
9 —1.39 —0.03 1. 66 —0. 652 11
10 0.71 —0. 44 0. 37 0.429 5
11 0. 42 1.48 —0.57 0. 434 3
12 0.62 0.16 0. 37 0. 444 2

3 Zw5iTfie

“EORE IR R, TERH N.P.K
AREHEREFEERKRARFT. xR LA
120 kg » hm™?(N), 105 kg » hm™? (P,Os)
85 kg « hm™ (K, O) IR EL i T, 6 22 ¥k 5 L 1
IR =" i R 7 L T ey e N e AL BT
FAFEREE T W LR, REReEE K
R TR A B 3540 B B, SCBTHE 2 B A0 1 = 4
B, S S eGSR e —B. K

I R PR T B T IR AR AR E
s R =, ek . BRITEC BT A N
F Y5 IR , B AR R, I B
S5wiss T H EANIER. M/NMERE RN
BE EEBT S AP A BT R R
] 2B PR RE AN SRR SE R B, BRI B R
AR E RIS . BRI T X — 5 e
F+HEIEGIEZIRIE LB 4 + 14120 kg « hm™ (N
MEER R E TR AT B RS, K
PG 5 T RHEMIRHE ] LUR SR B AR
K Rm/mRE R, RS R LS A e
T, PR A TR A B ISR
TEMTFIEE, RES ZIURBETRS
R, AR MR T TR, &R o th R A e
F+HEIEPGIRE A 4 : 14120 kg « hm™ (N
WEEF R A BB R R
IBRELHI3 £ 1460 kg « hm? (ND AL T K 535
K. VLA ERTEE -5 % 0T IR L
it FIE e %o TR 2 4 A AR e AR R ASOR A 12 3t
B HEE FRAME (FFR , 7 T M
A BRI X B3 B, B MR 7 -4
FLHR BT AL 7 B A3, A8 hy VR 3t ) R AS [ Ak
FRRES XA S TP EBESSHREAER
YER . 8 FTE 3 A ERAHE T, M5B HR
GEBR ME+TH TG LRELLLG 4 1+
120 kg « hmZ?> (NDEE S B A & & . @il E1F
fr, i —HULREE T S B SIRIE A 4 2 1+
120 kg » hm ? (N) & FEHIX HiE B R IR
LRI AR . S B RIRIE L IE T A
BRGEARERTH AT EAZRRNESY
AEAERE, FIR O KB R R B RS
YIRS BESEY SR BREY . RURE R ETT
BT R [ 22 -7 5 W S IR A LU A9 R e 4 e o)
F b A KRR WS, X EIE R R ST
BB REAE AR — SR
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Adaptability Evaluation of Different Mix Sowing Rates of
Oat-vetch and Nitrogen Fertilizer Rate in Alpine Region

ZHANG Yang,SUN Xiaofeng, ZHANG Rong, HAN Yan, XU Tingting
(Academy of Agricultural and Forestry, Qinghai University, Xining, Qinghai 810016)

Abstract: ‘Qingyin 1’ oat and vetch were used as test materials, a field experiment was conducted to
research the effect and evaluate of different mix sowing rates of oat-vetch and nitrogen fertilizer rate
on agronomic characteristics, yield characteristics and quality characteristics, in order to gain a
theoretical basis for oat efficient cultivation and reasonable fertilization in alpine region. The results
showed that principal component analysis was applied to the 10 involved characteristics and the
contribution rate of three principal component factors reached to 89.12%. Mix sowing rates of oat-
vetch 4 : 1 and 120 kg « hm ? nitrogen application was the most suitable treatment, with the highest
principal component score and integrated score. It had higher for plant height(133. 03 cm) , ear length
(18. 36 cm) ,stem weight per plant(8. 12 g), leaf weight per plant(1. 25 g),leaf stem ratio (0. 154),
fresh forage yield (30 330 kg » hm™*), hay yield (13 267 kg « hm™?), fresh-dry ratio (2. 29), crude
protein content(14. 39%) and lower ash content (2. 91%). It showed that mix sowing rates of oat-
vetch 4 * 1 and 120 kg » hm™ nitrogen application was the most pasture cultivation community
structure and fertilization method for local cultivation. It provided a theoretical basis for oat efficient
cultivation and reasonable fertilization in alpine region.

Keywords: oat-vetch; mix sowing rates;nitrogen fertilizer rate; evaluation



