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W, 25 A PR A e e, LU O S E R X B 2 44
BUIEE B0 R L R B A 7l A8 B E AR AR

S FARic & L DNA 2 25 M o 3 Al 1 a5t 4% bR i
TEE A& AE W BOR R RN RR BT 5 IR DA rp Y b L A AT 22
HLE, A AR ] ISSR TR ES 0. 266 4K it
HAEMBIRN S RE, WHFERRRBCHE T
Wi B Ie ., A B4 ISSR 7 it 14 i s
0. 833 ¥ X Hi 5 B 1d M K53 R w7 AR BT R AR
P E A AAR 2 K&, B ISSR 43 F 45 ic 7 i ik 5%
3By PUIEE 1S i R A 3 o X RCE AE AR B i 0 41 A
WEARAE 4 B BT R X 4 22 [) 1Y) 5 2% O 2R e 3 st %
2R B8 AN TR S R 22 R A% 25 S SOst G T L
55 F A AR B4 A B B AR HE FI B R S,
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1 MR E

1.1 RIG AR

T 2013 4F 4 A ~2015 4F 5 H 78 i FE3R 0 <,
i DX i o ST B AR R g AT . B B
R F VA M PEIEER L E 101°54' ~103°25" . N 34°32' ~
35°34", M A T R R JRAR b 7 2%, Hb A pl P L 1) AR R A
BV 3 000~3 800 m, & T FER RIS M, + 3
T Sy v FE ) A A T B L A T 2 R
10 cm, 5K A5 28 BAE EORDIR - A2 R 4548, -8 A LB
& 45 140 mg/kg, pH 7. 87, R & 50. 83 mg/kg.,
HAHE 10. 57 mg/kg, HALHR 230. 0 mg/kg, TIENE T

1.2 RIeHH

4 B GNKH-1(Cold resistance No. 1 of al-
falfa) . GNKH-2 (Cold resistance No. 2 of alfalfa) Fl
GNKH-3(Cold resistance No. 3 of alfalfa 3) Kk H i &
A R 2B 2B i B B 3 DHUIEE B R AR
SR (WP FERE AL BT 7 PR RE . X BRA R A BT JE e
5 1) AR 2 0T P A I 2 48 & A (M. sativa subsp. var-
ia)(FD. 2) .4 2 J5 B % (M. sativa cv. Golden Em-
press) (FD. 3) FIBa /K [X] 42 246 B 18 (M. sativa cv. Al-
gonguin) (FD. 3) , ¥ il H o R lk K2 500l A4 35 R G H
HRE AR ERMEGE D,

®1 HEEHH

Table 1 Information of tested alfalfa materials

G5 24 e A4 RE = b B R Y
1 GNKH-1 A BT R X 4 4R AT B3 Rl o TR Al R 2 Bl “E B it
1l GNKH-2 ih & B 75 A AR BT B HON Al R 2= Bl 2 B i 7
11 GNKH-3 TN & RS AR BIEREE R H R AR KA RO B E
N 12 1 P AR RS 2% 46 AE ARAE T A Xf RE k2
Vv SRIGEILHTE E AR xf RE L 3 [
VI B 7R IX) 4 5546 H A EALHETE X R gk

1.3 iRi&it

FH )50 R FHBE ML X 2H %31, /N X B AR 3 m X
5m.3 REECRAEW, EE L & 05 A5 Fh
HARANTHBEEE WE12~15 cm. B+ 1~2 cm,
AT SRS, AT 30 em 36 HE 1.7 g/m? ., 38 B AR
5 b R A7 40 R R HE B IR A5 (AR B

T 2013 4F 12 A7ESL 5 = N Vb 85 Ao i E o6
HE 70 K TP 3 R A 2 U 3R O L U R 0 = A
Hogland B # . 5 HH G 30 d K&K MK 7+
BELh W AR DNA £ .
1.4 MEMBRAZE
4.1 A&We (D) YWEBRIELRE XEA
FlA S 1 AR RS 2 AR A0 I A T GR & D A3 L B
W AW AT W E S, B AR AN 2 £T
PEAT 44 301 LI 6 ) A B v R 50 %0 AR PR A B R —
AN W BE R AR 1510 % ~ 20 % B AR BE 35 B )
1,70 % ~80 % ik 3] Jy et
(2) MR R BEALEURE 2k UE A7 V8 A, B T 11 % b
B TE/NXARAT N BEALE B S 1 m AORE B, 4 A 45—
FEEE N I RR L, BUAEFE YR 75 o R A R R B R T 1)
BREC, SR 5 BOR 5 J5 7735 B Wk B8R0 8 A iy vk 0,
TR AR E,

o IRTRREK )

A= b e 100

() TEEA TR & T W™=, B4
INKFREEERD 500 g, AR G AR E L 3158 T 6 L, 1 fif

=B TE/EEEE; TE"E EREL
W BN BEPLERE 1 m® . B 3 Wk, N E S AR
FEAE R FE 3~5 cm, HOF- 34 E by i B0 7 5t MR 4 1 ff LG
TR R i T 8 R R FE IR U X 2013 AE X
H1LHL 2014 AENK] 2 FEL AR NS AR TR Z
il

(O HREFAERKBE  FRs 25 1 AP -
HIF S BN /N BEAIL R E 10 Bk I 4 48 RR 246 X o 3 (i L
We) s B 51 NI, /N
Rl AILZE B 10 A BLAR , 8L Fric , 150 200 46 9100 A= K
T R A K R B 2 22 B DA A K RO Sy A K

A sfnnt 251 k% BB RS Wy
e BEAESE 1 A I G2 M AR 25 WY A B R

2R EE = L B 500 g 4 Rk R0 2R 0 4 B L AR
I g I ZE AR E L, 105°C /T 15 min, JFE T 65°C T4t
ZEE AHEICEH 1R EMN ST,
1.4.2 HAEH4E (1) DNA $HC &5 0 BBl HLE
10 ANFRRRRI LB 7 0.5 g e e SRR G R
FHAE XA 56 DR 2 2 3500 6 4 Y 7 B DN

(2) DNA #  7EH B 2. 0% B9 BIS W BE I b X
FEHLHY DNA FE17 LUK, F 58 S0 BE I AR AN A s
SO T T Doson 5 Doogo o K U JIF 2 B
DNA % JF ,

) 5lYERSTH®E KB ELET 10 K51
Yo B THBRA R 25 se i 5, i ik
T PCR ¥ BARUR Ay 2B MR 8 251 MM T 6 th &
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1 1) 1815 Z REPERF ST .

(DISSR ¥ ¥ 5K R A 25 pLPCR & B i
Z M DNA 2 pL ISSR & 514 1 pL.Dream Tagq
Green PCR Master Mix 12.5 pL, XM #&/K 9.5 pul, ¥~
AR TRAS PE 94°C 4 min, ARG TG, 94 °C 1 min,
45~60°C 40 s,72°C 1~2 min,3t 10 #1153, THIHF 4
W5 ,72°C 10 min, & Ja 76 4°C & N 47, B PCR
PR T el T1L 6 %0 ) BRARBE I B LUK, 7E 0. 5 X TBE
G b P LYK 2 1.5 ho 7E SEAMEE S AR AR AT IR,
1.5 HUIEABEIIEN %
1.5.1 A= WM SPSS 19. 0 48 i 4K {4 A
EXCEL #E47 £ 4b 3 K 53 B7 5 W FH 32 i o 3 A i xh 2
MR HEATEE GV H. S5 E RS T 0 R
P B i HEAT AR UE AL T AR AE (E N BT R 3 DL A 3
Iy R R B F AR/ F KRR IZE
T MR AE 7 1 R A I R
1.5.2 GEAEHAE AT XF Sl A LA K B T B A 55 A1
PEAT ST IR AE L SR ER 0/ 1 WRAA A iC 4 ik BV A7 3
“17, 8IS 07, AT SE B PCR &7 38 7 Wy 1) 4% 4 5
G BN P A NS

RS p=i/j X100%

Ko REEMEMANEE.; HEITH RN
BH.

ffi 3 F Ntsys-pe 2. 1 84347 087, 115 Nei’
s MALIE B i 1] UPMGA 17T 82K dtar B2k
K. {3 POPGEN 32 144 ISSR ¥ # 7= ¥ £ 4%

5 E
2 SER545H

2.1 EYMEHEREFHERELER

2.1.1 AR Rk A R JENRE R X A AE MR
) 22 AR K A B 5 MR T 2013 4E 5 H 17 H & FI,5
H 25 HiltH 40k 6 A 1 HFH.7 AT ah A P dE
B R RO e BB E 7 SRR R 10 do JERRES 1 4E,
GNKH-2 fl GNKH-3 H 1 5 5 Foxt B A B AT 5~
10 d;GNKH-3,.GNKH-2 A B35 34 I 46 H P I BUR
S 1096 Hofth 5 Fp 2y HA: KB A3, #EFPEE 2 4R, 3
APUFEHTE M RIR T R R T G5 R A
Al 301 s [0 5 Ay — S0, o B ol 4k 22 07 A R I 2R 4K L 4
5 R IR [X] 4 4% 4y 4 09 sk 1) 45 R — 3, {0 GNKH-3
1 GNKH-2 # H AR B RT 5 d SEABZE . #EFhEE 2
AL AP RELE JE R T R U GGR D),

®2 SEEASREXEXEEM RN IEESE
Table 2 Phonological phase of tested alfalfa materials
o YriEW/(CA-H)
[2{8 AYAR
Ay e $ _— - e - K
2K 6 i i . iﬁ;ﬁ s A wIAE PARI .| 25 3¢ 1 A i # I \,k
iR KH/d
1 2013 05-17 05-29 07-02
2014 04-22 04-30 07-28 08-05 08-17 09-05 11-08 199
I 2013 05-17 05-29 07-02 09-10
2014 04-20 04-28 07-25 08-02 08-15 09-01 11-10 203
Il 2013 05-17 05-28 07-02 09-10
2014 04-20 04-27 07-25 08-02 08-15 09-01 11-10 203
v 2013 05-17 06-01 07-12
2014 4-27 05-06 07-30 08-07 08-20 09-10 10-30 186
&gR2
o W/ CH-H)
[a]s AYAN
Ay H K
EA % ik . s E: A Ay i 45 JE) e i .
i & i it 3 I o3 K 25 1 wIAE PR 3 PR i ¥ 1 ¥/ d
V 2013 05-17 06-01 07-12
2014 04-30 05-09 07-30 08-07 08-20 09-10 10-27 180
VI 2013 05-17 06-01 07-12
2014 04-25 05-04 07-28 08-05 08-17 09-08 10-30 188
2.1.2 AFWAENRARFESH BAYEAEE 93.21%. GNKH-3.GNKH-2.GNKH-1 W 4 1) 1y

B BB 48 4 A (ARG, B 18 MR 2 i 4
4 60.32% . Hid GNKH-3 il GNKH-2 [ & 3R
B LR T 76.66%,72. 34 %, 3 B T HAL G 15 5 Fh
(P<C0.05),GNKH-1 &K 2 , B /R X 42 Fe % (40. 39 %) .
FERAOEE 2 4F L I B 7S MR A R o 90 %%,
R TR A Y AR Y 4R (P <<0. 05) , GNKH-3 1)
MR R L o 94, 43 %, B 3 = TR R TR R P W
PEAG F W 24 48 B 75 (P <<0. 05), GNKH-2 Ik 2, N

AT R 85, 5590 .82, 78% .78, 99% , ¥ &5 T &t
B D,

ZRA o B B 1 18 B RHTE v T8 R T A XY A
KB, GNKH-3 038 B /= FE€ 18 8 A% XA Bk A R d
R 45 AR, GNKH-2 Al GNKH-1 2y 5 %8 1 9 <,
i DX A% R 558 1 1 I T R
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BT AR T G L B A A AT BR A G i 3 5 e
AN SRFPY AT T L R 0. 28, L BT R X 4
T8 L e (0. 29) AR Z T U A R A% AL e AR (0. 26)
FEANES 2 A% A 18 MR T 6E L3 O 0. 25, Hip
GNKH-2 F& e, o 0. 27, 8 3 5 TR 2 1 i 1A
FIE Z% A6 AR R X 4 (P <<0. 05) . f% % i P4 {11 A1) 1 2%
AR 0. 23)., GNKH-2,GNKH-1 Fi4E 1 F 2+
fif L4350k 0. 27,0, 27 4 @ T IR (& 2)

L35 3 A Al A8 PR Ry ZE R A DX T B
Fe 2RI, GNKH-2 A 3 ‘HL e € W10 e DXy T 6 1L A
T AE AR GNKH-1 Ay i € {8 i A0 X T 8 A
e A R
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Fig.2 Ratio of dry to fresh mater

FERR AR U A AR TR B RO Ik B )
AR, T 0 A L B A AR AR BR A 8, AN TR A
FEORHE R G R RO, BN Y AR T R
o4 2. 20 t/hm’, H o GNKH-2 + 5= & &,
2.95 t/hm”, .35 5 F X B B W7 Z2 46 Fn 4 5L )5 (P <<
0.05),GNKH-1 fl GNKH-3 ¥ , 435} 2. 77.2. 67
t/hm’ A% W PG A 22 AL e K. o 1. 38 t/hm*, 4§
TSR 2 4 BUIE TG BEORLIY T 57 i S TG R Y
AE(P<C0.05) , X B 45 b1 ORE (4 T 20 7= 52 AH X5 T 4% Fh
MAEA P AR AN B . BEEE A AR T R
WP 5,15 t/hm’, o GNKH-3 1 57 & i 5
4 8.81 t/hm”, i 3 = T GNKH-1 F1 X} & & 15+ K
(P<C0.05),GNKH-2 fil GNKH-1 %k Z . L & & & T
X REE A& M OBH(P <<0. 05) , & R JE AR (1. 94 t/hm®),
GNKH-3,GNKH-2 fil GNKH-1 Bi4E 19734 F 5 =
Iy A 5. 745,49 Al 4. 94 t/hm” ¥ T X R (& 3)

255 oy BT b A BB e FERR I A DX R T
PRI, GNKH-3 Jyid H ey F€ W18 s X 1)+ 7L
T A MR, GNKH-2 Al GNKH-1 2 2 9836

A DX R R AR AR

1

FE =R/t - hm™)
O =Wk U0

EECLER

B3 TE~&
Fig.3 Hay yield

(3) PR AR REF Y AR, EE T R
B Rk R A 48. 10 em, Hifp GNKH-3,GNKH-2 f&
F R B 53,45 em (52,42 em, B = T X R AL
RHR P W vE A0 R 24 A6 FN 42 B IR (P <<0.05) . & 2 )5
B (41,33 cm) . FEFNES 2 4L (R 1 AR RO R
R TR R Y AR (P <<0. 05) , P BE 5 K 64. 66 cm,
Horp GNKH-3 ¥k i o4 70. 62 em, i 3 1 T4 B
i BB (P<0. 05), GNKH-2,GNKH-1 % Z , & 68. 32,
65. 57 cm, ¥ & T A BB OB (57, 49 ~ 64, 21 cm),
GNKH-3,GNKH-2 Fl GNKH-1 7 4F 1 5F 2 ¥ 55 43 %1
} 62.03,60. 37 1 58. 56 cm., X7 T4 B (] 4),

PRI bR A T SRR R X AR K 8L A K
ARG, 46 B S AR URBIRER 1 AL 58 2 AR AR sk 2
o FERNG AR, T R ORL 1Y R K T
0.65 cm/d, Hiit GNKH-3 .GNKH-2 A4 5 1 % 5
T HE AR 2 W 24 A6 A4 25 (P <<0. 05) . 40 58 0. 74,
0.73 cm/d,GNKH-1 {RZ .} 0. 70 cm/d, 4 5 5 & ik
(0.55 em/d) . FEFRES 2 4F (b E 45 MR P 28 AR K
BN 0,77 em/d, HEH B BRI A K EE A T 4
fn, Hoh GNKH-3,GNKH-2 A4 o i i 3 5 T %
WA 2 By e 4B F 4 B, 40 o 086,083 em/d,
GNKH-1 ¥KZ .4 0. 82 cm/d. 4 25 A 0. 66 cm/d) .
GNKH-3,GNKH-2,GNKH-1 P 4F i 3 ¥ £F K 3 i 43
B4 0. 80,0. 78 F1 0. 76 cm/d. ¥ TR 5)

S50 43 Bl B A8 B R 2 T A X Bk
A K R B, GNKH-3 2y 5y FE M1 A X B = A
A K T B d R 1 FE A4 RE, GNKH-2 Al GNKH-1 R &
SFE IV A A DXk g R A T R A v ) I T AR

80
o ’7 abe ab  a o be
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o L5484 I A BORLTE P A S X 43 BB
bed ahcdabd aj_}é“ ﬂi E do d abed ”f%LK?\?f)@,GNKHfB ﬁ%%@ﬂﬂ%ﬁﬁ%ﬁﬁﬁﬂ
—~ 08 Lbede c de cde de I o
s a u W25 L i 75 0 B 75 PR GNK 1L GNKH-2 4 7 9
£ 06 | T N " - e
£ 08 A A X 53 B ORI 25 L 19 1 75 B
1;:_:; 04 -
W
H 02 - 14 r
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Fig.5  Growth rate I‘H‘W‘N Vv I‘H‘W‘N‘V‘W
(1) SRR 2R 1L B R0 S A B 98 B o ois
S0 A2 0 11, 0 A~/ Bk e GNKH-2 70 B3 HRE

EE TP W22 M4 25 (P<<0.05), k8 12. 7
A /B CGNKH-1, GNKH-3 & Z. 43l 12, 2,12, 1
/MR RIFERAD QT A/, B 2 4, il
T MR- 359 2 R BOR 14, 3 A/ Bk PUIE B 15 4R
Oy BB 3 TR R 4R (P <20, 05) . X B 15 41 R
{18 3 B BORR XoF 46 > A L A BT 1 i, L GNKH-3,
GNKH-2 .GNKH-1 73 B8R & 2 T X5 BOH 15 41 kL (P
<<0.05) 435k 18.5,17. 8 F1 17. 1 4~/#k . GNKH-
3. GNKH-2, GNKH-1 W 4 i % ) 53 £ 5% 7 51
15.3,15.2 1 14. 7 /%% B TR RCE 6)

FER AR, R E A R M 2R P20 110,
Hrp GNKH-3, GNKH-2 1 GNKH-1 it 28 [t 3 [ Xf
W2, 430 1.15,1. 14 A 1. 13,4 B 5 /M (1. 01D,
0ER T HALE MR (P <<0.05), &R 2 45,41t
W E AR I 25 LY W3R T R A Y AR (P <<0. 05),
SEH M ZE o 0. 84, Hih GNKH-3, GNKH-1 I
GNKH-2 25 [ 3 KT % BEH 45 6k, 5351 2 0. 89,
0.88 #1 0. 86, GNKH-3, GNKH-1 fil GNKH-2 P 4
fRSF- 2 25 4 0 oR 1. 02,1, 01 AT 1. 00, 34 3 F % 1R
(A 72)50 ]

[3S]
=)

—
W

bed ped

R - B
nw o

(=)

H7 MEL
Fig.7 Leaf to stem ratio

2.2 BESHMESN
2.2.1 DNA &l 4rFhric gL DNA 28
Bilt (9 35 A2 0 , 76 7 45 28 W 5 R 7 A0 B e A
A R TT 20, BRI A LR R SR
S5 G5 FhRiC il B & Rl BEAT RS IRITAN W o 3R
A 5T 5 R A L 2 R R R R AR R AR O TR
FAR LK, WS P 5 Y1 F AR ic 5 R g B
L (R S A s A W O 2 A Rt R R A
e ISSR ARic Ry i PE AR I 0T LA R A R 41
() — SE R AR £F & o PR B AL LA R A RE L. 2
A I R T B P | B D SR AT B R
)2 FAAERIE TS R 400 A 5 9% R a8t 1% 2 PR M BOR 2R R I
HRFBT,

P B A 4 RS T B L T R A L G HE R B4 Y
DNA FE g BEATR I . 6 1 2 0b B DNA Z% 4 355 Bl
MPEAL T, R DNA R BE R/ 38—, 4l L35
75 5k DNA RS FL 6 7E Dogo e M Disgo o 28HY D
fEM 1.80~1. 88, ¥ B 2. 0 %% 1) Byt I W 468 ¢ Hl, ik AG: 101
SEIR LB AR L B %35 B ISSR 43 T ARic 40 M A ok
(K 8,
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2.2.2 PCR¥F¥74 % 5% HEds ikl
BN 8 2B ELF I 51 . X 6 0y B 45 A kb kAT 9"
B IRy R RS BEAT e b, A5 R R 8 A5
YR 87 S5 IE MR L P X A 51 W) AR BT
10. 9 & F B Z B M LR (PPB) Y 62.07%, A
[ 5194 38 ok i R BOBOAR TR, B T 514 844 il 847
M 25T 8 4l T AN FL 9 AN 51 W) 822,845 FiI 888
(1 25 O R T 10 AN T 7 18 7 9 2 38 e
o ESWARE W, OF By 3 7 9 00 2 81 R T
80% , Z VMR B & E ., HAb 3 514 825,855

1 885 {25 BB KT 10 A ABATH Y 34 7 1) 245
Pt A EE L Bt M. 6 02 AR A RS R R
Bl 1,494 3 BN ZHEPEEECH 0. 2676 Fil Shannon’
s i AR HON 0. 3842(5 3),

2.2.3 AEAAMAME R AT 6 Oy MR} E] Y 5 AL A
IE R EAE 0. 482 8~0. 954 0, GNKH-1 il GNKH-2
B d AL AR PE A K.l 0. 954 0, GNKH-1 5 3 AR Fif /R
X1 4 38 1% AHALPE 9 0. 517 25 GNKH-3 5 Fif /K [X] 4
] 1) 3 A% AR RL PR e /N . o 0. 482 8L BB B AT #E S 4 %
F ARG . GNKH-3 5354 4 85 1 3814 A0 L

F3 ISSR AT ASIMFFIFi G 45 R

Table 3 Primer sequences and amplified results of ISSR analysis

, - EZN (3 Z AL
519 319791 58 1 o S
822 (TC)8A 15 12 80. 0
825 (AC)8T 15 8 53.3
847 (CA8RC 9 3 33.3
845 (CT)8RG 10 8 80. 0
855 (AC)8YT 10 5 50. 0
885 (GA)S8BHB 11 6 54.5
844 (CTH8RC 7 3 42.9
888 (CA)7BDB 10 9 90. 0
it 87 54 62.07
2y 10. 88 6.75 62.07
A kS H B (Ne)

FEH Z AR 8 (HD
Shannon's {7 B 55 (D

9 3|# 822,845 F1 888 ISSR #" 1
Fig. 9 Amplification map of 822,845,888 ISSR
F NS A KK N M,GNKH-1,GNKH-2 fil GNKH-3, &2 W {AF L2 E T . & RRE . /RN & H7E

4 0.551 7;5 GNKH-3 544 A0 oL B i 1 2 R 2
PE{ARIE 2446, 0. 6667, 3 DHLFEE 15 i & 5 X 1R
ARG 8 A AR B L /N . 0. 482 8~0. 666 7.3
BIPTIE E 15 5 R 5 0 MR SR 25 06 R M i, B
AR A ST B g A R . AR . 6 0 B AE A REIED
BIERRMER RO,

2.2.4 ISSR it 4+ % 4 M54 FIH ISSR 8t 4% 47 11

YEZBE FE AR UPGMA TR 8T 6
BEIE BRI ELE LR REPIRE . fEREIHEE
0.78 b .6 My ETfE AR h 2 KL 1 ARk
% T GNKH-1,GNKH-2 #l GNKH-3 #iZEH 15 & &
52 R E B va (0 A 4448, & 25 A B 2K X]
4. TEBALIEES 0.86 4b.6 Iy E TG M R B 20 3 K
K,5 1 M REEFE T GNKH-1,GNKH-2 #il GNKH-

x4 cHEBEMREEROURBER

Table 4 Genetic similarity matrix based on ISSR polymorphism among 6 alfalfa materials
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M5 I I} I \ Vi
1 1.000 0
I 0.954 0 1.000 0
I 0.873 6 0.896 6 1.000 0
v 0.609 2 0.586 2 0.666 7 1.000 0
N 0.563 2 0.540 2 0.551 7 0.862 1 1.000 0
Vi 0.517 2 0.517 2 0.482 8 0.747 1 0.816 1 1.000 0
SPUIEHAE i L 4 2 R IHMR Y 1y v A A1) 37 2% A€ 55— J
P4 SR 5 3 K UE WK 4. fei fEBE 5 0. 88 HH WA B F w4
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Production performance evaluation and ISSR

analysis of genetic diversity of cold-

resistant Medicago sativa

WEI Shuang-xia,SHI Shang-1i, KANG Wen-juan, TAN Shen-miao

(College of Pratacultural Science /Key Laboratory of Grassland Ecosystem of Ministry of Education/

Sino-U. S. Center for Grazingland Ecosystem Sustainability ,Gansu Agricultural

University »Lanzhou 730070,China)

Abstract ; The production performance and genetic diversity of 3 cold-resistant materials (GNKH-1,GNKH-

2 and GNKH-3) of Medicago sativa was studied in cold humid climate zone and M. sativa subsp. varia .M. sa-

tiva cv. Conden Empress and M. sativa cv. Algonguin were used as controls. Result showed that the average

wintering rate and hay yield of GNKH-3 were the highest (85. 55% and 5. 74 t/ha). which was 70. 19%, 70.

83% ,56.72% digger than that of M. sativa subsp. wvaria M. sativa cv. Golden Empress and M. sativa cv. Al-

gonguin. The plant height (62. 03 cm) ,growth rate (0. 80 cm/d) ,branch number (15. 3) and leaf-stem ratio (1.
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02) of GNKH-3 were higher than controls. According to the ISSR molecular marker results, the polymorphic lo-
ci was 62.07%. The average value of gene diversity index and Shannon's information index were 0. 267 6 and 0.
384 2 respectively. The low genetically similarity between 3 cold-resistant materials and controls ranged from 0.
482 8 10 0. 666 7. The tested materials were divided into two groups based on clustering analysis at genetic dis-
tance of 0. 78 by eight primers. The cold-resistant materials were clustered in Group 1 for their high yield and
production performance. Group two included 3 materials in control group for their low productivity. PCA com-
prehensive rank of tested materials was GNKH-3>>GNKH-2>GNKH-1>M. sativa cv. Algonguin>>M. sativa
var. varia>>M. sativa cv. Golden Empress.

Key words: alfalfa;new strains;production performance;ISSR;principal component analysis
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Comprehensive evaluation of wintering characterization
of 10 alfalfa varieties in Ningxia Yellow
River Irrigation Area

LI Tao, LI Ming-yu,LLIU Guang-rui,BI Sheng-nan,ILAN Jian

(College of Agronomy ,Ningxia University ,Yinchuan 750021 ,China)

Abstract: The wintering performance of different alfalfa (Medicago sativa) varieties was evaluated in
Yellow River Irrigation Area in Ningxia through measuring the agronomic traits (plant height, branch number,
root crown depth and diameter) of 10 varieties. And the data were analyzed by using grey correlation method
and system cluster analysis for comprehensive evaluation and classification. The results showed that the order of
correlation degree of 5 agronomic traits and wintering rate of alfalfa was as follows: dry matter yield > winte-
ring rate > plant height > root crown diameter=>root crown depth > branch number,and the grey correlation
degree was WL354HQ>WL903>WL326GZ>WL353HQ>WL363HQ>WL343HQ>WL319HQ>WL366HQ
>WL168HQ>WL298HQ. The wintering characterization of 10 alfalfa varieties could be divided into 2 groups
and 4 subgroups by systematic cluster analysis. The comprehensive analysis showed that the wintering ability of
WL326GZ,WL354HQ,WIL903 and WL353HQ was strong.

Key words:alfalfa; wintering characterization;grey correlation analysis;comprehensive evaluation



