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W OE.hFuBET TR ARE RN R EE &AM, T 2020—2022 £ xt 5| # oy 8 N %A H E & A
AThEFEEIFLRE, FXRA RO R A GATNECRAAE RN R M AL EE R, AERBEREY,
(D)E2021 £ AE28WTEFERG, N 1137344 kg - hm™ ;7 2022 £, £ 4 803 th T X =B & &, H 13 485.54
kg - hm™;(2)5900 & W4ty E B4 B EENEY &G, 55 h 14.71%7F0 126.01.,14.07% F2128.01, 77 B |
AT LS EL R, 25 F 38.67%F0 36.90%; K 8 2 T HF P ik k44 EH R, 28 H 53.68% fn
5135%;(3) HETHERIENE LGB RN EFHENE SN, A E 25 &% 803 15909 4 & M-Ik & A&
BOESAATERXENEER AL LSRN, VARG AR A,
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Comprehensive evaluation of the production performance of
eight alfalfa varieties in the arid area of Qaidam

XU Hang, HE Lin, SONG Meiqi, JIN Ling, BAO Gensheng, LIU Yong, WEI Xiaoxing

(Academy of Animal Husbandry and Veterinary Science, Qinghai University, Key Laboratory of Excellent
Forage Germplasm Resources Utilization in the Qinghai-Tibetan Plateau, Xining, Qinghai 810016, China)

Abstract: To screen alfalfa cultivars suitable for planting in the Qaidam arid area in Qinghai Province, eight
introduced alfalfa cultivars were subjected to a production performance evaluation test from 2020 to 2022, and a
comprehensive evaluation of high-quality alfalfa cultivars suitable for planting in the Qaidam arid area was carried
out by using the method of the affiliation function. The results of the two-year experiment showed that: (1) In
2021, Dongmu No. 2 had the highest hay yield of 11 373.44 kg - hm™, and in 2022, Longmu 803 had the highest
hay yield of 13 485.54 kg - hm™>. (2) 5909 had the highest crude protein and relative feeding value in both years,
with values of 14.71% and 126.01, 14.07% and 128.01, respectively, while acid detergent fiber content was the
lowest in both years, with values of 38.67% and 36.90%. Dongmu No. 2 had the lowest neutral detergent fiber con-
tent in both years, with values of 53.68% and 51.35%. (3) Based on the comprehensive evaluation of the produc-
tion performance of each alfalfa variety by the affiliation function method, Dongmu No. 2, Longmu 803 and 5909
performed better in terms of comprehensive traits, with strong adaptability, optimal forage yield and quality in the
Qaidam arid area, and it is recommended to give priority to local planting.

Keywords : alfalfa; production performance; affiliation function; comprehensive evaluation; Qaidam arid area
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542 4

SR R R 2 R P U R AR AR, &2
BLIHER (Avena sativa) F-FATK (Poa pratensis) F1H
BRE ( Elymus nutans) A 3277 3XSRARL R 15 55 b
Gefi 1R & R AME Y R = B BUIR (H
RAPHIF TR EEURE LT 48y £ HLE
FI & I, Jovki 2 K & B A KO A= 5 & Mol vy

AL E 5 (Medicago sativa) J& 244 G RHEY),
Hop=wm ST G ) R IR E T E Rk
A SN € R (5L o D SR S L A
LA ETE ALREY] S i e Sk R Gt A BN 2 (2
PR [ BEAR [W] B, JOAR 2R U1 b R 2 T
HHUE T GRS IREE Y SR, NI SRS AE
BE A R RE 22 S K, 7 i Bl o 22 S D A
T HH 3 BT SR A b DX PG B ot o2 A B0k S AR
RO R TR AR AR RABH A AE SE
TR 7 M P ER R X 6 AN SEAEEAE R AT T
ERIE R R AR 7 BRI LA, R R U B ik it
13 7 AP R LR G VAN LY R B R 6 ST
B 1 SLEA 800 ARl AR fEE A
WEHIL DT HE T 5 S S48 A ol o A 3 0 PR
XA I e PR SRR AR AT LU,
BIGIHER) 5 A AL E G S A R AE 70% L) |,
Az PR RERES , T R AR A I

FNET T 5838 AR 2 b 1 5 | Fh il g £ 22 A b 7
SEAEEAE PTME | Az  FBR 28 855 7 T A T

G EX SR B 15 AR 2P AR 0B 3 i JoT 18 XU W) 5
HREEDTSEE D R, AT 7E 7 14 9838 AR 2
UM T 8 AN E] A RS AE T AE , i b2t 2
5 (Zhonglan No.2) . B4 806 ( Longmu 806 ) . J& 44
803 ( Longmu 803) .4 2 J5 ( Golden empress) \Zv 4% 1
*Z (Gongnong No.1) AR H 2“5 (Dongmu No.2) ,5909
F 425 38 Ak 0 A 7 BE A ST AT I A RN A3
BT, BB 2% 58 A6 A ol b 12 kb DX Y A P Pk g B
TE 35 BUTE T 96 A8 2% 3K K 28 b b A O B 8 O T AR
(A S I T N A I AT I 5
K

1 MRS

1.1 Bt

PRI AV 75 1R 48 U VG M 74 0 i R X
PRI v (97°37'E,37°37'N) , 54k 2 980 m, +
MR T IARES + | RUAEAEY) ANFHEZE (Avena sativa)

TR DX e A K il P A, L FE AR S R
TR R 2 AR IO R G SRR AR
SR 4.5°C, B v R I R R s AT 43 3 R 35°C AN
=37°C A 169 mm, HGHE 58 669.7 ~
732.5 kJ + em™*, &4 H BRI EL 3 554 h,
1.2 REEw R

ST IE Y 8 286 V7 P T 44 B 4
PERERBEGIA, LS TR MR S
(Gannong No.9) MXTHE(CK) ,FEWLFE 1,

R SREXEERMER

Table 1 Information of alfalfa cultivars in the experiment

FuFl Variety

FhFRIE Seed source

#1222 5 Zhonglan No.2
64 806 Longmu 806

Je % 803 Longmu 803

4 52J5 Golden empress
A% 15 Gongnong No.1
4 H 2% Dongmu No.2

HE RV BLF#BE Chinese Academy of Agricultural Sciences

BT F WIS AT Animal Science Institute of Heilongjiang

BT F WSS T Animal Science Institute of Heilongjiang

HIHE B WL ERBE Qinghai Academy of Animal Husbandry and Veterinary Sciences
TMRAON RIS BE R Grassland Institute Jilin Academy of Agricultural Sciences
ARG R HH T Grassland Institute of Northeast Normal University

5909 TIGE B R EREBE Qinghai Academy of Animal Husbandry and Veterinary Sciences
425 FIGE B R EREBE Qinghai Academy of Animal Husbandry and Veterinary Sciences

H4 95 Gannong No.9 ( CK)

AL K2 Gansu Agricultural University

1.3 Rt

TRE R HBEHLIX i1, B A & 3 A
82,9 AT 27 AS/NX L NXE LR 50 m*(5 m
x10 m) , FHAB/NX A HE 50 em,

F 2020 455 H 1—7 HEEFD, N T I 5485, #%
R 3~4 em, 178 30 em, & F &R 25 kg - hm™, %
T T B b 2 S AL, AR % 80 kg + hm A L

NE 496 J BRL, A AT P IR R 2 IR K 2 IR &
VLRSS ARIRE R T 2021 455 H 6 HEEK
1R, 2021 4EF 9 H 5—9 H B AL ik o — 2,
2022 4ET 9 H 1—7 HEEAEIART USSR — 75

1.4 MEMERAZE

141 AFMaedgsrn g MR T EE R
W19 A0 REERTHEATIN G , B4 5P 3 A, B
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AN S SRR 10 B, 05 DA M T 2 A K A
i

fif B 7 | B i F & T B ((Fresh — dry
ratio )+ X AR I R /N DXCHEAT XD B 2R
J& 4 cm , BRE i B0 5 O 71O R 6 R T
SRS AR E, 0 T ™ i (TR 7K 15% ~
18%) ;133 5= R TR L

ML E R i L E 250 L (Stem — leaf
ratio ) FIHL 7 HY ( Root—shoot ratio) : ¥f i A B A6 1)
ANXIBCT mx1 m AET7 HEAT X E], B R 4 em
o LR oy2E M (FEFF AR ) 20 JF, 7E 50 em x50
em FEJT AZHUR 50 em WU TAR R, 5 00 B 57
M S5 2 78 65°C A5 AL 2 4u , F70 l FR R |
A R TR ZE M B 2R AR

T,
1.42 BRBFMAERIFMNET  TLEEEERE

HA(9 H0) XNE G HH 85 1 ke, BAFE 4 cm, Pk iH
FRFLFA T ER A, B T HEAE T 105°C 257 30 min,
TR 2 65°CHE 48 h 5 TR 1 mm 7, oK
I 5 RO R PR P T VA 2T 4 ( Acid detergent fibre , ADF)
I PE VR £ 4 75 12 ( Neutral detergent fibre , NDF) ;
i 0.45 mm i | A 2 HE AL 1 ( Crude protein
CP) FUHLAE I & & ( Ether extract, EE) , 338 A %}
1A M {E ( Relative feed value, RFV) . CP K AU
EREME (CP=6.25x N,N YT Ba &
) EE R R AR E  ADF #1 NDF
FIFHTEER ( VanSoest ) £F 4k Pk i s Mk b A7
RFV #2451 AL T Bt (DDM) | T ¥ B R & &
(DMI) 3, BT A R R

DDM (%)= 88.9-0.779ADF ;

DMI( %)= 120/NDF;

RFV(%)= DDMxDMI/1.29,,
1.5 HESH

FH SPSS v26 (IBM, USA ) #E4T B[R K 5 2243 #r
FZH 4, FH Origin 2021 AT 18, 254 43 H1
IR RECE, S5EY R K 5 IE A SR 7 AH 5 1Y 45
B3R F DA A 20 3SR IR ok 401 385 SR pRi
HUA .

Sl R = (X-X,,,) /(X=X i)
SR JE R = 1-(X-X,,,)/ (X, ~X,.)
o, X e AE, X, A EORAE, X, iR /ME,
SRR R BUE AT B, ISR BOEBAE, P A MR
TR B S A2 5 PP S5 G 7, T S Y b R

B

2 ERESH

21 ARLHEERMME HEFE . TESE

e L B9 Eb 8

M 2( W 36 1) AT, 2021 4EAR T 2 S Wk ik
155,24 98.79 em, fi 3 = T HA L Rl (P<0.05) 5 H AR
9 5 (CK) R 5 f 55, Ay 38 444.82 kg - hm >3 %
H 25T EEe, N 11 373.44 kg - hm ;9 4~
LAEETE BT LLYE R 2.96 ~ 3,44, Hod e 44 806
HEE T e BN, N 2,96, B E K T HAL S b (P<
0.05) . 2022 4EZR 1 2 SRk R =, M 96.82 em, i
F T AR (P<0.05) 5 T4 803 1 H i
T, o0 13 485.54 kg - hm™;9 M EAEE T8 BT 1
T A 2.84~3.36, Jp4k 803 (LT Hode/N, 1y 2.84,
22 ARLEEERMEMEARBLLAILE

H2e 3 AIH0,2021 4, H4& 9 %5 (CK) ByZEnt Lk
e, o 4.90, BRIE4 806 FIZRE 2 B2 M E @ T
HAfF (P<0.05), AR 1 520t ik, B
2.01;425 MIHIE Lb fen , R 0.42, S 35 1 T LA ot o
(P<0.05) , H4& 9 5 (CK) B e B 1K, A 0.20,
2022 4, ek 803 BYZENT iR /N, O 0.95, W E AT
Jeih 806 FH 4 9 5 (CK) ; Jedi 806 FIH 4 9 &
(CK) MM b2 8 /N, o9 0.18,,
2.3 ARLEEHESRMWOEFNEITN

3% 4 AT, 2021 4E 1Y 5909 HLEE H & B s,
R 14.71% , 58 8 TERARH 2 5 Z 400y A Fl
(P<0.05) ; Jetk 806 MR & f e , 0 3.74%,

x3 ARELERERTEMLILFIRE LR LR
Table 3 Comparison of stem-leaf ratio and root-shoot

ratio of different alfalfa cultivars

oo Entit T
HH Stem-leaf ratio Root-shoot ratio
Variety
2021 2022 2021 2022
%25
Zhonglan No22 2.88+0.67bc  2.25+0.87abc  0.29+0.09ab  0.31+0.15ab
JeH 806 3.65+1.08ab 2.70+0.95ab  0.25+0.07b  0.28+0.05ab
Longmu 806
.
JEi 803 2.66+0.90bc  0.95+0.52¢ 0.22+0.13b  0.18+0.07b
Longmu 803
£
SfE 2.36+0.74bc  1.55+0.81bc  0.34%0.13ab  0.30+0.13ab
Golden empress
I\ =]
PRI 1048 1755057 030£0.12ab  0.30£0.05ab
Gongnong No.1
e
A2 3.80+1.35ab 1.68+0.54bc  0.34+0.07ab  0.27+0.10ab
Dongmu No.2
5909 2.16+041c  2.16+1.03abc  0.28+0.10ab  0.28+0.12ab
425 2.92+0.74bc  1.56+1.27bc¢  0.42+0.18a  0.38+0.08a
=R
A9 4.90+1.80a 3.26+1.59a 0.20+0.03b  0.18+0.04b

Gannong No.9( CK)
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Hoe ke 806 WAL AR 7 7 &t 8 3% = T bR e 4k 803 AR
B2 5 AR 15 425 Z A HAh 57 Fl (P <
0.05); R H 2 5 Pk Uk 4F 4 % & Ak, R
53.68% , HARH 2 SR VR IR AT 4k & it i E R T
B2z 2 5 5909 I 425 Z Hh i H Al R (P <
0.05) ;5909 FFR PR A 41 4k & w B fik, 4 38.67%,
H 5909 MRS R TR 225
ARH 2 5425 ZAbry HoAh 5 A (P<0.05) . 2022
AR 5909 FHLEE 11 7 i e, O 14.07% ;e i 803 1Y
KL & e, 0 3.85% AR 2 5 P MR A £ 4
Ak, 0 51.35%, HARH 2 5 MU £ 4
S LT HAL S R (P<0.05) ;5909 [ R MUk 4
A4S ik, N 36.90% , H. 5909 IR IH: Yk 4 41 4k
GREEMRTHRANE 2 5200 HAL R A (P<
0.05) .
2.4 ARLEEERWHETERMNEITN
W 1 FE7R , BEAS w9 A (14 R X ] DA )
ZMEA /N, 2021 45909 A4 AR X e AR e g, R
126.01, 4% 1 5 A8 % 4a) B (B £ AIK, S 90.53;
5909 AR H 2 S HIH A 9 5 A4 AH X R (AT 3
T HABE F (P<0.05) , 2022 4F 5909 Fit 4H X 1]
WA s, A 128,10, H i % i T Hofl 5 Fh (P <
0.05) ;4% 1 XA A F A, 9 91.75,

—
=N
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[ 2021

o _—2022
2 140 b y . a
Z C by
E lzo_df bchdeab bed abcabe
b Slede o efg de
2100t £, fg
=
Z 80t
-
& 60
e
= 40
%
= 20
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A B D E F G H 1

(;;ET i ah A Alfalfa varieties

V. 15;C.RHE25;D:425 ;E. %
255 F. ek 806G 5909 H . B4 803;1: H4& 9 5 (CK) , H
TR ZELIENREDR (SE) A R/ING F-RERIR AR 596 5 i i
il ] 22 57 . 3 (P<0.05)

Note:A: Golden empress; B: Gongnong No.1; C: Dongmu
No.2; D:425; E: Zhonglan No.2; F: Longmu 806; G:5909;
H: Longmu 803; 1. Gannong No.9. The error line in the figure is
the standard error ( SE). Means with different letters indicate sig-
nificant differences among alfalfa cultivars at the level of P<0.05.

E1 AELEEE®MAEERMELRE

Fig.1 Comparison of relative feeding values

of different alfalfa cultivars
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Ciatke BEER R TR E BT L 2Rt
Lo ARGEE LG HLER 1 ORI G | v T A £ 4R RN R
VEVRLF 4t 10 TA8 bR E 170 E R ELZE & 3, 10
TR bR bR e B R TR OB RO
05 S5 A A B TE A DG T e T b 2R L AR O
Lo P EVER AT A R PR VIR AT e SE AE K 2
G, WK 5 FR L8G4 R 10 TR PRSR S o
BT EE R0 0, AN [RGB 2R B IR HEE R AR
H 2 5> 803>5909> 4 806> H 2% 2 5>425>
ERIFSAKR 1 S>SHALI S,

3 W ®

3.1 AEMMELEBTESEENERST

R A 7 R R AL G PR | B R SRR A 2
M A P R B AR T AR ST A R
W, 7E H T KBRS ISR 08— 25 A6 A ) A
M RE 2 StkE s, 0 98.79 em, TH7 AL
B, o0 11 373.44 kg » hm™ | XF W AR e e sk
034, BAZRE 2 STESGAAR R A KK A
ik, HIE AR ZR WO B R W B £, BE N A BR
AL Z AR B i 2RI R, W E R 1 &
Bo X HEMBHEN ET E A 0k m S T AR
FEAEIEAR S LM 26 R B AR 52 25 ARG, AR R 5 465
S, Je ik 803 PHAE AR 5t LLEI(E I8/ 0N , XTI 1Y
iy 13 4 fif R g T R e AR o U B R 4K
803 TESCIAA T X ML b3 70 i AR 1 6 oy b sy, B
O R X1 B AN A o o e, %
S5 S HKIE RS SC TR R LN 1R 4
) A 0 i o bR | AR AT R AR 0 o b
T IT LS SRR . FRARAMGSE BF RIA EH
T R 2 AR = R ) ) — A BB R bR, SRR
TEARSG, BRI T g AR R 3G 770 T K, AR5
g th 22 2 SRR RR S AR (AR Y
P AT R i AR AR, 0 i O 21 769.24 kg -
hm ™16 878.89 kg « hm™*, 5 ik 5E 4515 A —3K,
TR R Ry SR AR R X A T R K, BRI T 2 2
SHMAERKER, AR SRS, B HZEAT AL, it
RN SRR A

fief T PR A i R R BT A Y ] B B A
(14T SR SRR B AR A TR e L
P S E S IS 1 M — S A8 b5, T L
VOIS TR A AT R AE Y R R T L
W T R RS R AR I RS T A
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Table 5 Membership functions and comprehensive evaluation of production performance of 9 alfalfa varieties
. PEE MRIEDE
= e e , e . il Hem N -
: I e N T e A G T
SR Plant . . : Crude Ether . TYE HER
. . Fresh yield Hay yield  Fresh-dry Stem-leaf Root-shoot R Neutral ~ Acid
Variety height o o . . . protein  extract Average Sequence
Jem /(kg + hm™) /(kg - hm™) ratio ratio ratio o o detergent detergent
’ fiber/% fiber/ %
)
2 0.47 0.00 0.00 1.00 0.67 0.48 0.42 0.61 0.80 0.58 0.50 5
Zhonglan No.2
Je 806 0.26 0.60 0.62 0.76 0.40 0.95 0.57 0.86 0.38 0.34 0.57 4
Longmu 806
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