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Evaluation and selection of excellent lines after polycross of alfalfa
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Education/Pratacultural Engineering Laboratory of Gansu Province/Sino-US Centers for

Grazingland Ecosystem Sustainability, Lanzhou 730070, China)

Abstract: In the present study, the production performance and quality traits of 3 alfalfa cultivars (Gan-
nong No.3, Gannong No.5 and Eureka) and their offspring after polycross were evaluated by two consecu-
tive year sfield test. White flower 1 # and Fast-growing 12 # were the best lines with the hay yield of 16.45
and 14.02 t = ha ', plant height of 100.40 and 102.37 cm, branch numbers of 26 and 27, growth rates of
1.61 and 1.70 cm per day, stem-leaf ratio of 0.98 and 0.96, crude protein of 23.15% and 21.25% , and rela-
tive feeding value of 154.72% and 145.23% , respectively. Fast-growing 11 # , White flower 2# and Fast-
growing 15 % had higher plant height and better branching ability and Fast-growing 5# and White flower
3 # had higher hay yield, smaller stem-leaf ratio and rich crude protein. The lines mentioned above were
better which can be used for further alfalfa breeding after comprehensive evaluation.
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Table 1 Name and origin of 19 alfalfa germplasms in this study
G5 i E F U5 %5 XS P
No. Germplasm name Origin No. Germplasm name Origin
1 4 Fast-growing 1 # Z23% Ja A% Hybrid progeny || 11 HA4£ White flower 1 # 2452 J5 A8 Hybrid progeny
2 4 Fast-growing 5# 222 J5 % Hybrid progeny | 12 F4E White flower 2 # 2252 J5 A% Hybrid progeny
3 4 Fast-growing 7 # 7252 J5 A% Hybrid progeny | 13 F4E White flower 3 # Z& %2 J5 A% Hybrid progeny
4 @A Fast-growing 11# Z42% J5 A% Hybrid progeny || 14 KM Big leaf 1# 2452 J5 A8 Hybrid progeny
5 @4 Fast-growing 12 # 32 J5 A% Hybrid progeny | 15 KM Big leaf 2% 2252 J5 A8 Hybrid progeny
6 i Fast-growing 15 # %2 J5 A% Hybrid progeny | 16 KU Big leaf 3 # 252 J5 A8 Hybrid progeny
7 @4 Fast-growing 19 # 2232 J A Hybrid progeny || 17 H 4% 3 % Gannong No.3 SEA, Hl 4 K Parents GSAU
8 i Fast-growing 20 # 232 J5 A8 Hybrid progeny | 18 H4& 5 5 Gannong No.5 SEA L H A K Parents GSAU
9 @/ Fast-growing 22 # 738 J5 1% Hybrid progeny || 19  Ji#% Eureka SEA il 2% Parents Holland
10 £ Leafy 14 732 J5ifX Hybrid progeny
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Table 2 The plant height and growth rate of tested alfalfa germplasms in 2012 and 2012
15 kR ¥k Plant height/cm H: K Growth rate/cm ¢ d !
Germplasm name 2012 2013 4 Average 2012 2013 SE14 Average
A Fast-growing 1# 81.47+0.15fg  97.37+1.08bcd  89.42+0.60gh 1.7540.02a 2.71£0.07a 2.2310.04a
i/E Fast-growing 5% 87.23+0.82¢ef  92.81+1.30defg  90.0241.04fgh 1.27+0.01{g 1.45+0.07g 1.360.04jj
A Fast-growing 7 # 78.3340.19¢g 90.0741.35fg 84.2040.771 1.2240.11¢g 1.4440.01g 1.3340.06j
A= Fast-growing 11#  101.034+0.76a  105.42+0.89a 103.23+0.81a 1.6740.05a 1.6840.04cde 1.6740.05b
i : Fast-growing 12 # 99.3042.55ab 105.4441.77a 102.37+2.15a 1.67£0.02a 1.74=0.07cd 1.704-0.05b
A Fast-growing 15%  89.67+1.21cde  93.03+1.28defg  91.351.24defgh 1.3740.02cdef  1.6240.0lcdef  1.504-0.01efgh
Hi4 Fast-growing 19%  95.80£3.57abc 96.87£0.83bcd  96.3342.20bcd 1.3940.04bedefl  1.9140.05b 1.650.05bc

i : Fast-growing 20 #
A Fast-growing 22 #
LI Leafy 1%

1 4¢ White flower 1#
1 4¢ White flower 2 #
FH4E White flower 35
Kt Big leaf 1%

K Big leaf 2%

Kt Big leaf 3%

H4 3 5 Gannong No.3
H4& 5 5 Gannong No.5
i#% Eureka

78.47--0.98g
77.35+2.05g
89.67+0.52cde
97.43+4.28ab
98.15+1.10ab
93.73+0.72bcde
94.68+2.99abced
88.28+3.69de
95.6343.09abc
89.80+0.45cde
90.334-0.98cde
93.5540.96bcde

88.314-2.58¢g
89.2740.430g
89.23-1.650g
103.3740.72a
101.4740.66ab
95.80+1.27cde
96.3043.84cde
89.43-1,641g
95.77+0.33cde
98.56+2.13bc
91,15+ 1.05¢lg
93.97+1.35¢cdef

83.39+1.77i
83.31+1.23i
89.45+1.07gh

100.40+2.50ab

99.8140.86abc
94.7740.94def
95.4941.79cde
88.864-2.67h
95.70+1.68bcde
94,18+ 1.21defg
90.74+1.01efgh
93.76+1.15defgh

1.414-0.03bcde
1.46+0.12bcd
1.524-0.01b
1.45+0.05bed
1.2840.01efg
1.344-0.02defg
1.43+0.04bed
1.4740.01bcd
1.3540.02defg
1.5140.03bc
1.4840.01bed
1.22+0.03g

1.5740.09efg
1.54+0.02efg
1.560.02¢fg
1.7740.03¢
1.650.036cedf
1.60£0.03defg
1.5940.01defg
1.62+0.02cdef
1.46--0.01g
1.58+0.10¢fg
1.7740.02¢
1.524+0.02fg

1.49+0.06efgh
1.5040.07defg
1.54+0.01cdef
1.61+0.04bcde
1.474-0.02fghi
1.470.02fghi
1.5140.02defg
1.5540.01cdef
1.41+0,01ghij

1.54+0.07cdef
1.63+0.02bcd

1.372-0.03hij

TE B R /NG 5 R 3RR AN TR B AR 1] 22 57 2% (P <C0.05)..

Note: Different lowercase letters within the same column mean significant difference among different germplasms at 0.05 level. The same

below.
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Z 32013 4F, Ak 1 # fe » MUARS & MR AE 154 IR,
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Table 3 The branch number and stem-leaf ratio of tested alfalfa germplasms in 2012 and 2012

R A% Branch number ZE Lk Stem-leaf ratio

Germplasm name 2012 2013 - Average 2012 2013 ) Average
A= Fast-growing 1 # 17.041.2bcd 27.740.9de 22.3%+1.0cd 1.2340.01cd 0.99+0.01f 1.1140.01de
# A= Fast-growing 5 # 23.7+1.5a 25.341.5ef 24.5+1.4abc 0.9140.02i 0.85+0.01i 0.88+0.02i
HE Fast-growing 7% 17.340.3bc  17.0415h  17.240.9¢ 1.4940.08a  1.0640.01d  1.2740.04a
W4 Fast-growing 11 # 17.3+1.5bc 33.7%+2.3abc  25.541.9abc 1.06+0.01fg 0.92+0.01g  0.9940.01fgh
# 4= Fast-growing 12 # 16.340.9bcde  36.740.9a 26.5740.9ab 1.01£0.03gh 0.90£0.01gh  0.9640.01h
# 4= Fast-growing 15 # 15.740.3bcde  19.3%1.5gh 17.540.9¢ 1.2474-0.02¢cd 0.97£0.01f 1.1040.01de
i#: Fast-growing 19 # 15.7£1.3bcde  32.7+1.5bc 24,24+ 1.4abcd 1.2740.02bc 1.2240.01a 1.2540.01a
# A= Fast-growing 20 # 18.740.9b 27.3+0.7de 23.0+0.8bcd 1.3440.02b 0.93+0.01g 1.1340.01cd
4= Fast-growing 22 # 13.040.6e 17.740.3h 15.340.4e 0.95+0.01hi 0.78+0.01; 0.87+£0.011
Z I Leafy 1# 13.740.9de 18.740.9gh 16.20.7e 0.94+0.01hi 0.76£0.01j 0.85+0.01i
46 White flower 1# 16.041.0bcde  35.74-0.9ab 25.8+0.9abc 1.0840.01fg 0.88+0.01hi  0.9840.01gh
FI4E White flower 25 18.0=£0.6bc 36.7%1.5a 27.3%1.0a 1.12£0.02¢f  1.0240.0le ~ 1.0740.01e
F14£ White flower 3 18.740.3b 31.0£0.6cd 24.8+0.4bc 1.0540.01fg 0.960.01f 1.0140.01{g
K Big leaf 1% 16.3£0.7bede  25.3740.9ef 20.8+0.7d 1.3140.01b 1.24=+0.01a 1.2840.01a
K Big leaf 2+ 13.740.9de 33.0&1.0abec  23.3740.9bcd 1.2140.02cd 1.04£0.01de  1.124-0.01cd
K Big leaf 3% 23.7£0.9a 23.740.9ef 23.740.9bcd 1.20+0.03cd 1.05+0.01de  1.1340.01cd
Hk 35 Gannong No.3 23.34-1.5a 22.021.5g 22.974-1.3bed 1.1840.02de  0.870.01hi  1.024-0.01f
H 4 5 5 Gannong No.5 22.0+2.1a 23.7+t1.2¢f 22.8+1.6cd 1.1940.0lcde  1.19+0.01b 1.194+ 0.01b
% Eureka 14.7407cde 27.0+1.5e 20.8+1.1d 1.17+0.02de 1.15+0.02¢ 1.16+0.02bc

F4 HIREFEHH 2012 02013 FHEE

Table 4 The fresh yield and hay yield of tested alfalfa germplasms in 2012 and 2013

te hm?

B 15 MR fif 5 F= 4 Fresh yield T =& Hay yield

Germplasm name 2012 2013 14 Average 2012 2013 SE14 Average
#/E Fast growing 12 39.8740.08h  55.674+1.71g  47.77+0.86h 8424002  11.76+0.36hi  10.09+0.18k
# 4= Fast-growing 5 # 58.944+1.56c  87.50+0.56a  73.22+0.76a 13.1540.35¢c  19.52+0.12b  16.3440.17a
/L Fast-growing 7 £ 55.124-0.49d  56.344-0.95¢  55.7340.66fg  11.424-0.10e  11.6740.20hi  11.55-0.14i
A= Fast-growing 11 # 64.5841.09b 68.754+0.31d  66.66+0.66d 13.0740.22d 13.91£0.06ef  13.494£0.13e
WA= Fast-growing 12 # 67.9840.18a  71.32+0.27c  69.65+0.22¢ 13.6840.04b  14.3540.05d  14.0240.04d
4 Fast-growing 15 # 64.324+1.06b  77.14£1.29b  70.73%0.20bc 14.2740.23a  17.1140.29¢ 15.69+0.05b
Hi/E Fast-growing 19 # 44.424119g 42714034 43.5640.72i 9.08-0.24i 87340071  8.9040.15
#/E Fast growing 202 28.79°0.93]  46.554-0.49h  37.6740.71] 6.0740.201  9.8140.10k  7.94-0.15m
i Fast-growing 22 £ 20.67--0.36]  47.7840.27h  38.7240.32] 7494009k  12.0640.07h  9.78--0.08k
Z 0T Leafy 14 30.90+0.35j 56.8740.37g  43.88+0.361 6.2340.071 11.46+0.07j 8.8440.071
7€ White flower 1# 53.74F0.61d  88.98+0.86a  71.36+0.73b 12.3940.14d ~ 20.51£0.20a  16.45+0.17a
1 4£ White flower 2 # 55.644-0.69d 63.9240.31e 59.78+0.50e 12.0240.15d 13.8140.07f 12.92+0.11f
F14£ White flower 3 # 51.20%0.54e 69.08+0.24d  60.1440.3%¢ 12.4940.13d  16.85+0.06¢ 14.6740.09¢
K Bigleaf 1# 55.5441.11d 64.2810.37e 59.9140.74e 11.0440.22¢f  12.784+0.07g 11.91£0.15h
Jof Bigleaf 2% 51.2840.53¢  57.3540.57g  54.324-0.53g 10.0140.10h  11.2040.11j  10.6120.10j
K Bigleaf 3# 50.264+0.07ef  67.3540.12d  58.80%0.09¢ 10.3540.01gh  13.8740.02¢f  12.1140.02h
4% 3 5 Gannong No.3 48.3240.19f 64.4040.39% 56.3640.29f 10.7140.04fg  14.2840.09de  12.5040.06g
H 4% 5 5 Gannong No.5 51.52£0.67¢ 61.76 4-0.54f 56.64+0.57f 11.02+0.14ef  13.21£0.12¢g 12.12+£0.12h
W% Eurcka 36.67--0.77i  56.754+0.39¢  46.71--0.3%h 8464018  13.1040.09g  10.78-0.09j
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Hh i 1# HEATRESE. N 24.44% . & T H
5&3ﬁ3o.oo/\tr12577—23.19%?)‘ﬁg 27.56%,
228 (I 1E HAESE A 128 A3 E .
A1l # HE 25 A 158 RZ. 40Nk
20.23% ~23. 76%,Hﬁ@$$§ﬂ@*ﬂ§9/‘\gi’9%
T 3MEAR. Al # kL, NDF il ADF &
2R B E(P<<0.05), Hi, @4 22 # K NDF %u
ADF & 1 ¥ R &AL, 43 512 36,6300 31,4500, H
NDF & s & H 4 3 5. W4 5 5. 0iF % 4+ 5l K
8.31%.12.49% .11.50 % ; H. ADF & &4 H & 3 %5,
WA 5 5 0% B A& 4 AR 15.50% ., 4. 062,
12.10%, NDF & & # {8 F 3 4 3% A M 2 3 4
228 W 12 A4 12, ADF &3 MIF 3 4
EARR R 22 # fnt 18 A A O Bk
A 228 355 163.58 %, /| T H A& 3 5.

Hae s 5 MR 17.26%.16.13%.,19.23% , H
WRABIF R 15 20 18£8 #4128 #
A1l E A1 3# A 15, RFV & R
141.36 % ~154.72% 4 F 3 PEAR,
2.5 AEBE R ™ SPEIR A IR 25 A VE B
N AHP Z R ik 2 3 A)E‘?M‘éﬁx# 3
SEARZLAE S AR BE FR 0 7 R R MR AT 28 AT
o B 12 CHE) ARRMLEATER ﬂﬁ 2 J2 (i
D)) 32 AL 45 7= R L T MR A A 5 AR
FEHRE) i 7 /l\jfaha,\tlﬂ;t;ﬂi%l_ﬁﬁﬁiﬁ
TELE R AR O BCBOR A K 4 SRR T
VEAN R 250 L R 8 7 it RURE i A M 3 A
febr . AR ML AHP B8 1R 0 W70 1, R 5 A R R
BCEAE ., 3R 6 HE M AEIR IF o biifE, £ 7 24
PR ZVEN R AR TG B AR AL BRAS I L 45 8 AR A E R B
DA B 25 AU 43 fE RO HE 7

x5 #HXEBEMHNSRERE

Table 5 The quality character value of tested alfalfa germplasms

EEzE: HEA
Germplasm Crude
name protein/ %

rfE R U AT 4
Neutral
detergent fiber/ %

PR W Uk 2T 4
Acid detergent
fiber/ %

AR X e P A {E

Relative feeding
value/ %

18.62+0.25efg
22.86+0.67abc
18.0140.43fgh
20.3540.44def
21.254+0.68bcd
20.23+£0.46def
18.3940.69fg
15.17+£0.431
23.76£0.33a
24.4440.33a
23.15+1.16ab
20.34+0.69def
20.92+0.85cde
16.07+£0.92hi
17.36+1.15gh
17.3740.90gh
18.80£0.76efg
19.8440.90def
19.16 £0.25defg

4= Fast-growing 1 #
H: Fast-growing 5 &
4 Fast-growing 7 #
4= Fast-growing 11 #
H: Fast-growing 12 #
4 Fast-growing 15 #
A= Fast-growing 19 #
A Fast-growing 20 #
4 Fast-growing 22 #
£t Leafy 1#
H 4 White flower 1%
4 White flower 2 #
1 White flower 3 #
KM Big leaf 1#
Kt Big leaf 2 £
KM Big leaf 3#
HA 35
H4& 5 5 Gannong No.5
i£% Eureka

5 Gannong No.3

41.6740.79def
43.114+0.22bcd
40.70+0.23fgh
39.98-0.42gh
39.97+0.52gh
41.2040.57¢fg
41.6840.55def
42.33+0.22cde
36.63+0.341
39.46+0.48h
37.3440.541
42.03£0.49def
40.9340.18efg
43.744+0.14b
45.86+£0.15a
43.5940.74bc
39.9540.25gh
41.86£0.56def
41.3940.38efg

34.44+0.48cdef
37.0540.71ab
35.34%+0.51bcde
35.24+0.60bcde
34.0540.60cdef
33.770.34efg
35.9340.69bc
36.5840.30b
31.45+0.34h
31.97+0.87gh
34.4340.55cdef
32.82+0.32fgh
33.8940.56defg
32.90+0.88fgh
38.55+0.85a
36.6040.62b
37.2240.76ab
32.78+0.53(gh
35.7840.21bcd

138.6241.83def
129.5540.73hi
140.3041.72cde
142.9940.67cd
145.2342.49¢
141.3641.82cde
135.97+1.96¢fg
132.76+0.25ghi
163.58+2.10a
150.8842.00b
154.7242.58b
140.20£1.19cdef
142.0741.43cd
134.54+1.23fgh
119.3940.95;
128.97+2.71i
139.50+1.60cdef
140.8642.37cde
137.2041.22defg
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Table 6 Comprehensive character synthetic evaluation target grading standard of alfalfa
Pi TR B e BB A EN Y HLEH AR X R A1
Score Hay yield Plant height Branch number Growth rate  Stem-leaf ratio Crude protein RFV
1 7.94~8.89 83.31~85.51 15.3~16.62 1.33~1.42 1.233~1.28 15.17~16.20 119.39~124.29
2 8.90~9.85 85.52~87.72 16.63~17.95 1.43~1.52 1.186~1.233 16.21~17.24 124.30~129.20
3 9.86~10.81  87.73~89.93 17.96~19.28 1.53~1.62 1.138~1.185 17.25~18.28 129.21~134.11
4 10.82~11.77  89.94~92.14 19.29~20.61 1.63~1.72 1.090~1.137 18.29~19.32 134.12~139.02
5 11.78~12.73  92.15~94.35 20.62~21.94 1.73~1.82 1.042~1.089 19.33~20.36 139.03~143.93
6 12.74~13.69  94.36~96.56 21.95~23.27 1.83~1.92 0.994~1.041 20.37~21.40 143.94~148.84
7 13.70~14.65  96.57~98.77 23.28~24.60 1.93~2.02 0.946~0.993 21.41~22.44 148.85~153.75
8 14.66~15.61  98.78~100.98 24.61~25.93 2.03~2.12 0.898~0.945  22.45~23.48 153.76~158.66
9 15.62~16.56 100.99~103.23  25.94~27.30 2.13~2.23 0.850~0.897  23.49~24.52 158.67~163.58
x7 HEMHIENEGRLTERGS NEEGHNERBRESHESHRE
Table 7 Appraisal target zero dimension score to total goal weight
coefficient and final score and sorting of alfalfa gemplasms
EECEEE —— R Bl AEREE e MER MAXE S Hep IrEER
Germplasm Plant Branch  Growth Stem-leal Crude {8 Final Classified
Hay yield Rank
name height number rate ratio  protein  RFV  score rank
4z Fast-growing 1# 3 3 6 9 4 4 4 3.98 13 3
A4 Fast-growing 5 # 9 7 1 9 8 3 6.63 3 1
Az Fast-growing 7 # 4 1 2 1 1 3 5 2.96 18 4
4 Fast-growing 11 # 6 9 8 4 7 5 5 6.23 5 2
i 2E Fast-growing 12 # 7 9 9 4 7 6 6 6.98 2 1
A Fast-growing 15 # 9 4 2 2 4 5 5 5.69 7 2
4z Fast-growing 19 # 2 6 7 4 1 4 4 3.84 15 3
2 Fast-growing 20 # 1 1 6 2 4 1 3 1.78 19 4
A Fast-growing 22 # 2 1 1 2 9 9 9 4.28 10 3
£ Leafy 1% 1 3 1 3 9 9 7 412 12 3
H4E White flower 1# 9 8 8 3 7 8 8 7.99 1 1
F & White flower 2 # 6 8 9 2 5 5 5 5.97 6 2
(4 4E White flower 3 # 8 6 8 2 6 6 5 6.47 4 1
Kl Big leaf 1# 5 6 5 2 1 1 4 3.87 14 3
Kt Big leaf 2 £ 3 3 7 3 1 3 1 3.14 17 4
Kt Big leaf 34 5 6 7 1 4 3 2 4.28 11 3
H 4 3 5 Gannong No.3 5 5 6 3 6 4 5 4.77 9 3
H4& 55 Gannong No.5 5 4 6 1 2 5 5 4.78 8 3
it % Eureka 3 5 5 1 3 4 4 3.71 16 3
P F R
0.329 3 0.16510.0830 0.0613 0.0279 0.2222 0.1111
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