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Differentiation and Selection of Excellent Germplasm Resources
of Multiple Cross Hybrid Progeny of Good Quality, Fast-growing
and Insect-resistant Alfalfa Parents

WANG Hong,SHI Shang-Li, LIU Zheng-Jing
(College of Grassland Science ,Gansu Agricultural University/Key Laboratory of Ecosystem ,Ministry
of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino-US Center for Grazingland
Ecosystem Sustainability , Lanzhou 730070)

Abstract: This study aimed to provide basic materials for new germplasms breeding of alfalfa with high yield
and good quality in the irrigation of northwest desert. Through field experiments, hay yield traits, crude protein
(CP) ,neutral detergent fiber (NDF) and acid detergent fiber ( ADF) of Gannong No. 3, Gannong No. 5, Eureka
and their 16 hybrid progeny were investigated and appraised. The variations of nineteen alfalfa germplasms were
great in hay yield characters and nutritive qualities. The coefficient of variation of hay yield was the largest, which
was 23.80% ,while the variation coefficient of ADF was the smallest, which was 6.00% . A single character compar-
ison between different germplasms showed that White flower 1# had high hay yield of 22. 72 t/hm’ , Fast-growing 4#
had high CP of 22. 74% while the lower NDF and ADF was White flower 3# with the value of 37. 85% and
31. 17% respectively. Based on the single character, White flower 1# might be used as the high yield material , Fast-
growing 4# might be used as the high nitrogen material , White flower 3# might be used as the low fiber material.

Whether the excellent characteristics of these germplasms could inherit stably still need to participate in next trans-
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generation detection. Based on yield and nutrient quality characters, merging the cluster analysis result of four index

and combining gray systematic theory, Fast-growing 4# and White flower 3# were of high yield, high nitrogen and

low fiber materials, Fast-growing 12# was of high yield and high nitrogen material , Fast-growing 1# and White flower

1# were of high yield and middle nitrogen materials, Fast-growing 15# was of high yield and low fiber material , while

White flower 2# was of middle yield and high nitrogen material. The above mentioned germplasms could be used as

good alfalfa breeding materials after further transgenerational authenticating and screening.

Key words:alfalfa; yield; nutritional quality; differentiation and selection

BLALE TS (Medicago sativa L. ) J&=—FP i R 5B}
WORE A AT ) AR PRI R IE DR AP E
FLERA R TR RS ERE I X B A
FomEBEGMEma . HRTR EE S E oK
AR ELA R i A R e A — IR
Jr2Et> e PR T A e e Rk R e R G T
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Bifi 5 D AR S PR R R BT | A 25
o (0 IR R AT Ml K T e e T s N TR T AR
FERB R, PHIb S B X2 TR 1S R Y 2
DX 38, ke v AR 4 T 22 Y S R Ak e A
PP ACTKT-388 s BTl DX, AR AR X3l 1
b A JE AT SRy B T R AE B A AR S E e
HAEH A BARHON B KRILIOR & F 2 F il
RIS T MO 55 F T2, miE W
XFE A B 9T 32 B A v 7 S AR L AR S R E
PETV ST, A A R R R R BRI ST
SRELECHESS . BLAh, i T Akl a4, g A ™
PAbY L NN WS S & DON=F - k=i 7/ )i &3
B AATRS  HIL, 245G S E TS R
SRR RS i BRI A 4 S RO B A L
JOT i A AE B A Y DG BR ) R, AR5 L BT
FrERIH AR 3 5 IR 8 ~9 A B E] T H K 5
5 HEERKAR 5 ~ 6 Gl BV R SN A A R AR
T2 ICHAE 4 T 16 MU R R R IR R} i
R, X B i MR A HOH A BT (CP)
PEVEIAET 4E (NDF ) FIRR P18 14 £F 4 (ADF) 3 /sl
fn SRR T AT VRN, LA R B B 05 =
A6 15 B PR LR B s b A Ak
1 #REARE
1.1 RIS

I AE H R Ak K 22 O B8 3 64T, %
i 57 T 2= M T UGS, Bl Ak B - v i 0 i, b3 AL R
7 105°41'E,34°05'N, %X gk 1525 m, J& &2

TR AU, AR K 200 ~ 320 mm, 4FE2E K
1664 mm , 4F78 AR KR 5.2 ~8.3 ffF, 4FH
H 2770 h, A4F JE /M 90 ~ 210 d, 43l
9.7 C, A FHIR29.1 C, B AP
-14.9 C, >0 CHYAFRUE 3800 C, > 10°C HYAE
13200 C, X1, B A3 5), £y
AR W RO, HIEA LS & 0. 84% , pH
5 7.5, 3SR 0.25% , AA30A 95. 05 mg/kg, F
ROWE 7. 32 mg/ kg, ARLEN 182.8 mg/kg'”
1.2 #ik## 5iREst

BB AE 3 X BRI R AR R E IX B ST
FEr=RIH A 3 S ERILETE ( Medicago sativa cv. Gan-
nong No.3) HEERKIR 5 ~6 AR KA ETE
( Medicago sativa L. Eureka) F1=FKHR 8 ~9 AL il
Yi# S H AR 5 SR E 18 (Medicago sativa cv. Gan-
nong No.5) , LKA 3 A SEAZ A J5 AU 8 Hh 19 16
MERBRR(EL),
F1 HiHEER G5
Table 1 The 19 alfalfa germplasms name, abbreviation

form and source

%% No. FEAR Strain 5% Abbreviation
1 A 14 Fast-growing 1# Sl
2 HA= 2# Fast-growing 2# S2
3 HA: 44 Fast-growing 4# S4
4 A 5# Fast-growing 5# S5
5 HA 11# Fast-growing 11# S11
6 HA: 12# Fast-growing 12# S12
7 HA: 15# Fast-growing 15# S15
8 A 174 Fast-growing 17# S17
9 A 194 Fast-growing 19# S19
10 A 20# Fast-growing 20# S20
11 A 26# Fast-growing 26# S26
12 ELAL 7 Erect type A
13 F14€ 1# White flower 1# H1
14 AL 2# White flower 2# H2
15 FI4E 3# White flower 3# H3
16 K 24 Big leaf 2# K2
17 HE3 5 Gannong No. 3 H3
18 H4% 5 % Gannong No. 5 Hs
19 %% Eureka %
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16 N ETE VR R MBI 3 4S54, R T BAMLIX 20
Wit, 72013 4F 4 A 18 H#EF, #E & 15 kg/hm* 1y
MR, AR R FEARS AL 2 17,3 IREE 1T
PE 0.3 m, 174K 3.5 m, [H a4 435 Pk & &
K,

1.3 RWAHZE
1.3.1 FEFENE KSRERNET AR,
35T 2013 4E 6 F FI 2014 4E 6 H, R Mk R b
FAACIAET HEAT X E R E R B 1 m x
1 m, FHIXEGFRE &, A 3 K, O, R
e L T R e WA A R AR B
200 g, AR TG FRE , T EF T Lk, REAEIPRAE,
A 7 B N T R B e 2
1.3.2 EFBAWUE WHHEHE 1 EEHEFAETE
PR BER A T RO T 0.2 mm T IFRAE, CP
F YL E AL %€ , NDF Fl ADF 43 %4% Rober-
ston HP P VB 145 57 v A Van Soest iR P 1k %% 7 12
M0
1.3.3 kMR =EMRRERKBEXEST
PR A R GRS, AR 50 T A2 A9 4% 3046 AR AE N
— AR BVRE RGN TR R CHE
FTE . F I Ve 04 2 4 R I 1 Ok 4k &1 4 4 TS B iE
FTRUEE L2, LA UL Sk S Tl A R T T L8 A DR A A
R OB BRI E B 4 A MRS A o A S BBk
SBTHEATEE AT o MR DL X R PR
kFRon A AP R X FEPEAR £ A A9 18 48 B LE A
By X, , X, WA BEAE B %, AR BFS 4 A
PR 0 f 0 (8 o BARLE L SC B R B 4 5
(1) 5 SR AIMALCBE B, 4% T 51 (5) 15 ,p
BUE 0.5,

KIRFRE, =
BRI IXR) =X (k) [ 4o B (k) =X (h) |

Xy (k) =X, (k) | +p 55 51X (k) =X (k)|

(1)
K, [ X, (k) =X, (k) |45t 2248, ic1E A, (k)
A (k) =X (k) =X, (k) | (2)

XBEEE:r, = L3 £k (b BRSO (3)

T;

X,
IBCEIE : = 3 w, ()¢, (k)

PERE: w, = (4)

(5)

1.4 BIFE/EBESHHF

FIH Excel 2003 #{4:3F 17 54l 52 A, SPSS
16.0 A4, R FH B R 28 07 22 40 W 5 1k, X 45 48 i it
IR R (GGEAR) (8122 S50 07, O A& MR 2
2 AR S5 S ST B R LA SR FH R G R 2R 4 1)
RE W IEXMR AT RS BB 7 B G 3 2
il R SRR

2 FHRE5HMH

2.1 FEFEREFMRAERALEESIEN
2.1.1 FEFEH4% hE 1AM, 19 N E Rk
RELL 2 FV TR EEZFHEITHE (P <
0.05 ) , TRy EMARAE TN 23.80% , Kk R T 5
PRSI 10,10 ~22.72 t/hm?, Hd, P11 o
e, N 22,72 vhn', XTI HE & 3 SRE
23.01% B H A 5 S35 38. 37% , B &% 2
34.60% , Hk A 3.84 815, Hix 3 MRAMT
FrealgE T EEA 3 5 HAS 5 R, K2
B H P A, AR 10. 10 v/hm®, 38 BN K AY
725 S I D D] R A R AR s A R AN TR
PL19 N E TS PR R LE 2 48 T 5077 i 1 2 Ry 2
fitlh, X AE AT Aoy M, ABR U B 7.5 A v B
19 MR R TR 75 RIHIR AT 43 R 4 2 (
2) .5 125k 2, Ho7 .S19 . S20.S5 1 S17) By T
B R, M 10, 10 ~ 13. 52 v/hm?, F ¥ K
11.91 t/hm® ;585 M 25 (S2 . 4 2,926 . H 5 liF & Al
SI1) W TH =4 #15.23 ~17.07 t/hm*, F
¥4 16.06 t/hm”; 55 M IS (S12,S1 ., H 3.S15,54
FIE 3) AR P= AR, R 17.74 ~20.77 v/hm?,
N 18.99 v/hm® ;5B IVE (A 1), FH =& E,
H22.72 /hm®,

= 25.00

Z 20.00

15.00

=

10.00

rE _t/hmz)Ha y

Y. %

o
i 5.00

Pl A RN 7 R ) b R 125 52 5 (P <0..05) , A
Different lowercase letters indicate significant differences between
different alfalfa germplasms at P <0.05,the same as below
E1 #iHesnTE~E
Fig.1 The hay yield of 19 tested alfalfa germplasms
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Fig.2 Dendrogram of hay yield of 19

tested alfalfa germplasms

2.1.2 MHEARS=ESSR HE 3 WTHL,I94ME
TEVRRIES 2 AR PR S B R A S E
X(P<0.05) FHEA & &AM 15.93% ~
22.74% 5 SR KK 10.80% , Hirh s4 .S12 .13,
M2 MRS R m T HARR, /iR
354 E 24.81% 15.53% 13.17% F1 12.57% , %
HA s S 23.92% . 14. 71%  12. 37% F
11.77% , % % $2 755 19. 43% ,10. 56% 8. 30% #il
7.72% , i S2.S26 B A7 g 25 1% T o 08 0 H: At
RESIAR, R 15.93% VISR T 45 bk R IESE
2 AR AR B o AT (R A R o R T R 2
30T, LARRCRE B 10.0 9 54k, 19 MR E A
BERIPERAT /3 K (K 4) 5 1R (H2 . H 3,
SI12 1 S4)ME RS & E, 8 20.51% ~22.74% ,
SRR 21.23% S M2 (A 1,815,811, H 3. H S5,
S19.85 UiF % . S17.S1) ML & 1 it & & v %%, N
17.54% ~19.24% V-394 18.49% ;55 M5 ( H T .

B3 #i#MBnEEERSE
Fig.3 The crude protein content of 19 tested

alfalfa germplasms

|

|

S5 M I
S19 H !
|

|

|

S

S17

o
I

%]

=

0
[

0 5 10 15 20 25

WK FCE % Euclidean distance

4 ETFT19 MM EHEE A RREE
Fig.4 Dendrogram of crude protein content

of 19 tested alfalfa germplasms

S2 826,820 FIoK 2) MHEE 1 T & =A%, 4 15.93% ~
16.77% ,F-¥9°4 16.32% .

2.1.3 R EFEESENR HES A, 19
METER R IELE 2 PR h kR S w2 R A
Gt (P <0.05 ), PRI AT 25 AR
37.29% ~47.45% %5 AN 8.02% , S4 wyH
VRS2 & it AL T HAKR R, o H 4k 3 5
B4 10. 14% B H AR 5 5 FRAK 14. 35% , i % %
fi£6.02% . S17 Jyrh PEUE G ET4E & i e m IR 2R
K AT A5% . DIEAEE TG &0k R SE 2 A rpPEVE TR
L1 Y i (R X R 3 A, X AT R 2 T, LARK
IR 7.5 oL 19 ARER T R AT 4 B i m]
43R 3 (K 6) ARIZE(S4 11 3 Fil S15)NDF Ik,
4 37.29% ~38.05% ,F-34°137.73% ;45 11 25 (820,
W% K2 .1 1.81.819 12 812 H 3,85 .82 811,
H 5)NDF &4 N 39.20% ~43.54% ,FH N
41.29% ;55 M 25 ( H 7. S26.S17) NDF & &, M
46.15% ~47.45% VY90 46.82%

=

)

#50.00
< 45.00
Z 40.00
& 35.00
& 30.00
ﬁ 25.00
3 2000

n »n
R A MIZEZRGermplasms name

5 HiMBHPERETESE
Fig.5 The neutral detergent fiber content of 19

tested alfalfa germplasms



1334 Mo o fE R ¥ R 16 %
Sl i i
| 2 h |

1 I
jE:z ! X2 1
s12 | s !
S12 | |
g; i s17 |
$20 1, %9 B if
o |
% | i i
gg - } S1 I
S11 H ! FoL 1
L } Hs |
52 | S26 |
] I 1
5 : (0 1 |
ST h 1]13 st;) j d
826 I \ S15 |
HOL ‘ sS4 \
0 5 10 15 20 25 0 5 10 15 20 25

Wk FGE 25 Euclidean distance

6 ET 19N EEMRIRMREFELSEREE
Fig. 6 Dendrogram of neutral detergent fiber content

of 19 tested alfalfa germplasms

2.1.4 BRUREFESENR HE 7,19
DETEVR RIELE 2 AR PRI IR A A S 22 R A
G2 (P <0.05 ) BRI A AR MR AR S5 a5
N, R 6.00% , #5 MR R AR IR N 29, 81% ~
34.96% ,S4 TR Pk 21 4 5 & W 35 AL T HAth ik
2, A 3 SR 14. 73% B H AR 5 SR
8.14% KX AR 7.28% . H 3 NERVEVEL LT 4k
THRAEIKRR, 19 DMHEKRREL: 2 TRk
VR ET 2 5 1t (0 V- S48 R A X H AT R 2 T,
PARRFCHAES 10. 0 R4 A4k 19 bR R BRI VE I £F
TR 3 A (EI8) 5 1 25(s4. 112,520, H1
1,13 F1S15) ADF 551K, 4 29.81% ~31.48% ,
444 30.90% 355 3 (S1.,S5 W& JH 5 H AT,

35.00
30.00 If

25.00

ek 4E (% ) ADF

=1 20.00
X

[iv4én

E7 #HlBsnBErRTERE
Fig.7 The acid detergent fiber content of

19 tested alfalfa germplasms

[RK FC#H 2% Euclidean distance
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Fig.8 Dendrogram of acid detergent fiber content

of 19 tested alfalfa germplasms

$26.S19,S12.S17) ADF 7 & W4, K 31. 87% ~
33.30% , P31 32.62% ; 55 MAE (K 2 . S11.,92 1
3) ADF & & &, N 34. 38% ~ 34. 96% , - N
34.57% .
2.2 EEMBNEEIEN

WP ORLER 5T | P R U A A R
TR S ERE SR G (F2), I RH
JR AR G HK B B A 3 255 A AR AL, X Ak b ke
WATLEETEMM A (R 3) AR 4 HEARS
P OPE U U AT G R T R R AR A = AL, T
HMEREIRR S, AN HEA S 1, D R AW
PRAR,, &R H 3, HER 5 2, 25 G R, 3T
fER S = mE R A R, 1 RS, o i
B ME S D%, LA TN HES o
953 RS o, AIVE A AR A R, S15 HE4
B4 hE R g, 2 HER S 5, R
EEAMEL,SI12 HEA 5 8, AR R E A MR, L L
ERFIS ATV S 855 B U0 3 e 7 58 A6 T 1 07 o b 1
Tl BT AL B} 283 dk AT 1 , AT LA ARAS 0 B & Fhob
Bl WAL, A VAR 25 & F1 1 AT BE Ry i 7 b
B, S4 ATRE A = B MR, 13 AT BE MR 4R R,
i o AR A A
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Table 2 Comparison of forage traits of 19 tested alfalfa germplasms
MRR 25 FE R (/hm?) S BHEIR (% ) Quality traits
Germplasms name Dry yield ML (CP) T EBE SR 2 (NDF) Wk U £F 4 (ADF )
sl % Relative high F1 Medium #1 Medium #1 Medium
s2 F1 Medium X Low #1 Medium = High
s4 5T Relative high % High fi& Low fi& Low
s5 % Low 1 Medium 1 Medium 1 Medium
sl H1 Medium H1 Medium #1 Medium = High
s12 5 Relative high =2 High #1 Medium #1 Medium
s15 % Relative high 1 Medium 1% Low i Low
s17 % Low 1 Medium = High H1 Medium
s19 K Low #1 Medium #1 Medium 1 Medium
s20 % Low % Low 1 Medium & Low
s26 F Medium % Low = High H1 Medium
[EWYA ik Low ik Low = High 1 Medium
M1 =2 High #1 Medium #1 Medium 1% Low
H2 #1 Medium =2 High #1 Medium 1% Low
H3 5T Relative high 5 High fi& Low fi& Low
K2 % Low % Low H1 Medium = High
H3 #575 Relative high H1 Medium H1 Medium = High
Hs tH Medium i Medium H Medium H1 Medium
& F1 Medium F1 Medium #1 Medium #1 Medium
x£3 VAN EEMBEETNHE
Table 3 Performance sequence of 19 tested alfalfa germplasms
FARPRG M (IR B x BE)
eSS The indexes of comprehensive evaluation({; x w;) IIACOCHK B fi HEF
Germplasms Relational
name TR HLAE 1 SR ERVR AR PR BE IR LT 4 coefficients Sequence
Hay yield Ccp NDF ADF
sl 0.1152 0. 1507 0.2071 0.2327 0.7057 6
2 0. 0908 0.1138 0.1858 0.1857 0.5760 16
s4 0.1383 0.2341 0.2767 0.2906 0.9397 1
s5 0.0799 0. 1465 0.1882 0.2272 0.6418 10
sl 0.1047 0.1317 0.1750 0.1861 0.5976 14
s12 0.1110 0.1847 0.1976 0.2057 0.6989 8
s15 0.1224 0.1289 0.2578 0.2418 0.7509 4
s17 0. 0808 0. 1499 0.1397 0.2044 0.5748 17
s19 0. 0698 0. 1460 0.2068 0.2083 0.6310 12
s20 0.0770 0.1196 0.2336 0.2549 0.6851 9
526 0.0923 0.1148 0.1439 0.2129 0.5639 18
T 0.0682 0.1127 0.1491 0.2182 0.5481 19
H 1 0. 1985 0.1284 0.2108 0.2517 0.7894 3
H2 0.0910 0.1730 0.2017 0.2576 0.7234 5
3 0.1517 0.1753 0.2625 0.2496 0.8391 2
K2 0.0662 0.1204 0.2142 0.1873 0.5880 15
3 0.1186 0. 1365 0.1967 0.1792 0.6310 12
s 0.0993 0.1381 0.1726 0.2204 0.6304 13
i 0.1031 0. 1476 0.2248 0.2266 0.7022 7
AEAE 0. 1985 0.2341 0.2767 0.2906
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PR R A R R BRI R EAE
M EEHR, EWRE @ AR SR A
ROHREE FEAR R | BB S R B Bl AR A,
HX 4 A EbRA R R A e EE T, PR, Al i
et A I PR AR P U AR AR R L T Y A R
ARAGF T g 20 AR RO R A e 3% 2k
4ARRGIERE, BT AR 1 S & B A R AR
Y FE RN 12 ~15 vhm® , HEAROLRRABE L
PR RLRTE B R R B AE SRR RL, SRR IR
A, ZRBIEFE, T ThE 6 THaM, H
YT R RATGA 17,3 vh' o AR5 123 16
AR R BORA (X R ) JE 82 2 A3 TR i RS
O3B B R R R AR R S12 .81 H 3815,
S4 H3 L, TR EN 17.74 ~22.72 t/hm® | H
R RE AR E G A R 2D i AR

KA LOR  fE AL B A B A PR & b AR T
HAGHR 2 TE TR BER . SRAEH T
MHE AU Z 7 AR FUR T, W50 57 7™
7= AL T R ZEE T A R A
LA b I DLk B B R A H R,
R BT RO T 30 AR DG TE iy B 45Uk, 78 Hh
AL FREAE BB MR 1 BRI AT A SR B i i
B PR B R AR SR bR R R

i FIREARET 4 & R B PO B IR T N
KB ARG PR YRR AT 4 | P PR TR £ A R
H A A ST 3, 5 40 E ol T ST
R I 2 1 e e g ) A I ) i X 3
BRI ESE 2 A BE R 534, 3k AR
FRE R ARA 2,1 3,512 14, H CP & &
H20.51% ~22.74% ; PEVE R EF 45 AR bR &R
A S4.H 3 F S15, H NDF & & &4 37. 29% ~
38.05% ;PR TEVE A 4 5 AR R A 4. H 2,
S20 .11 1. F 3 1 S15, H ADF 4 29. 81% ~
31.48% . ikt bR RAEHE — dh Bk R B R
BRI R oA A TR SRR A R, 4 AN FE AR
o TR Y AR S R AR K, R RRE )
K, wHEHEHEARMAESENREZAERE,
S A ) S 1o [ B £ A R s, A
22K 5 NDF Ml ADF & &3 52 8 3% 15 A0 ¢, 17 B MG
S50 3E PR A SR BE ATk A T 7 AR T
Fe g MR L i MR AR R R sE e B E T T
YERIRPEIR AR ZPER . Bk, FEDL BT 7~ 46 e
HAE TSP AL E TAES H% %™ &  CP \NDF #I
ADF 1Ry H SRR LA i ) [R] B 30 17 fin i 1 (]
WL T T A PR R LSRR 38 2 O AR 1
DUH S BT, IR B Fh kR PE s B A eR .

MG 3 N EATH R 3 5 HAK S 5,
% B4 LA S 16 42238 Ja AUE Rk &R g bkt
ia FHER S BT RO 0 DG HK B 325 AN i ¢ Pl e L
A R B R T (LR BT IR A ) PRIk
PR E A MR T L8 3 256 7 1 2S5 R o SRR
PEG T, S8 AT RE A L7650 R PR PR R AT EL,
BEXT 3 AN RA A8 5 AN 2 th B P R bR &R, 1675
17 R B FEPR AR AN, Gn SR Seih B AR PR RE S
FeE st , W AT VA D0 5 0% 8 1 A B R, 3 ok o —
AR RO A S B ORI, B A AE B
TR

SE 0k

(1] EMA ATER, B R E T SR = PERR ST [ 1], Rt
242,2010,18(3) :365-371

(2] 2Rl 0l Al, R, 5. 12 A Se70 1 15 bR A P il 25 5 3T
Wl )], MR EAAAR ,2014,15(2) 436440

[3] VAL, BE e, 54 8L ob [ 1 45 & A IS i ik B e R
[J]. MY AL IR 2237 ,2010,11 (1) 146-51

(4] W Bo® HBOE, 45 22 N E B SR S RS g6 A
HEFEHERELE G PR [T]. R4 42 ,2011,20(6) :219-229

(5]  T3Em. HR sl TRl & SR Sk R [ M. db s Bl R



6 9] TR AU EA RSB EAE 2 0u A SR AU RRR R R PRIR 23 B 5 A T 2k 1337

#2008 :180-187 [J]. A AL 02 2441, 2013 ,14(5) :809-815
(6] Xzl Wbl 250 F %, 6 AN E T SRR EST T b X 2 (171 BN, GRS S0 1Ly, S0 A Tiid b o i — B & 1 4
FEPERE[ D). FOLRMFE 2013,31(6) :1141-1146 MrE eIk pe [ 1], R4z ,2006,14 (1) :4-8
(7] P =2 [ W 4| B R Y N N B b o B A L OB [18] Meyrman G, Yerzhanova S. The species diversity of alfalfa in Ka-
RHELT]. Bl 2A3k ,2011,20(2) :147-155 zakhstan and the possibility of its use in breeding[ J]. Int J Agric
(8]  ZR4r B SC, EEM, 55 ™ o A 0 Pt 1 4 R Crop Sci,2014,7(15) :1488-1492
B[], BHAR ,2002,10(1) :29-32 [19] EWF,ZARBeI7 w4l , 55, S0 E 96 A 7 M gt nL IH 43
(91  JEILE, AL, SIS 45, SEAE T H6 X 6 5 fE B 6 A 4R 5P [T]. v E R 224z 2007 ,29(9) <8-15
Bm [T ] E A RRE 2013 ,46 (12) :2459-2470 [20] Heathcliffe R, Brummer E C . Persistence and yield stability of in-
[10]  HRrgl K. FIFA SR S IM]. deat Rl i tersubspecific alfalfa hybrids [ J]. Crop Sci, 2006, 46 (3 ) :
Jikt: 1987 1058-1063
[11] #5854 ZEmpk, 5. WK (IR BE 25 5 1 17 SR [21] ARk, WE. REEE TR RET]. KRB
[RIRK IR B 15 i A - PEfe [ ] . FOl 54 ,2009,18(5) :67-72 #%,2003,10(1) ;3741
[12] MeIRZe, HEHHAR, 8Ha0F , 55, H REJE R (A1 2238 F, IR (64530 [22] BB, BN, Pk 23500, 4%, 4R B IR IR R KR R R Y
FELEATIN [ ] Ao (5 0 IR 2441, 2014 ,15(6) - 1248-1254 gt )], kR ,2006,23(5) 5761
[13]  WBATHE, VP58, 20k, 45, G TR R VE VR 6 T S Rl I SR 3 (23] ZRE, B AL E T E A G ) R IR [ T]. 5 5 4
STLT]. AL TR A ,2015,16 (1) :59-63 #},2012,32(1) :49-51
[14] ##E) L. PEEREFMG S BURS R RERT]. b (247 BRI, 2058, B2 55, B AU HE X5 R E 4 R R 6
[ #4274, 2011,33(6) :97-101 KIS I SLRETHA[T]. RbaEiR 2014 ,22(3) 1632637
[15] Katepa-mupondwa F M, Christie B R, Michaels T E. An improved [25] B30H  E80h. BRS04 & 2 0 AH S b
breeding strategy for autotetraploid alfalfa ( Medicago sativa L. ) [J]. B0 RF2# 2009 ,26 (12) :50-55
[J]. Euphytica,2002,123 (1) ;139-146 [26] IREM, AR, EFHOL SETEE A TR AR Z MR 0 AR
[16] MArdE, L5 B E, 5. 30 E PO RT3 JRA0H F 58 FHMERFFELJ]. FORRF 2008 ,25(7) :46-49

ST T TSI T IS T TS

MM IT E 2016 F (B =Z3R)

CEON ) R E R EOR Pp 2 487, I B o 22N 00, B N AN A T AT M 9F AR T
ATy b R | SCEHE PE (CSCD) O3 ) i RN I SO IR T S [ CABI SCHIAICHE 22 ok I3 45 1) |
I A= SR ) o A SRRSO RS 3 1)  rb E AL O  R) (Gt e ) i PR e s 3 1) o 2 AR A )
OEERR) ) 23 1) O 77 Bs -EC A RIRE) A RIT)

AR T 32 B E [ N AP EO R R HAH DG U, A ey AR 2 bRy T A U e K BB T ST AN
FARGH R | K 2R E A AP FO SR AT T8 3C, FIBCEAR M AR & M FOIL B2 Lt 25k g s,
PRV FOY & e 53 BRIS S5 BAe S S B0l 75 A A el s Bl B R R it dn . Hpe B X R E2E
FefpRpCn | e bRER AL Az A IREE | 1 BRSSO RIS BE B A

AT BEM 25 70, 424F 300 0, EINHR A AT :54-84 4 [E1 45 MR Jey 4 FT I T I, 25 Atk 3T, AT AEAC
S BRI T T

Mgtk : 22 N T FE IR IV 768 5 Fk AR e

Hs 4 : 730020

LG/ {5 1L (0931)8913494

E-mail ; cyxb@ lzu. edu. cn

P41k :http : //cyxb. lzu. edu. en



	植物遗传6期_部分198
	植物遗传6期_部分199
	植物遗传6期_部分200
	植物遗传6期_部分201
	植物遗传6期_部分202
	植物遗传6期_部分203
	植物遗传6期_部分204
	植物遗传6期_部分205

