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Abstract: To accelerate the breeding of salt-alkali-tolerant alfalfa (Medicago sativa 1..) varieties, in this study
19 alfalfa germplasms were used to establish a seedling-stage screening system for identifying salt-alkali-toler-
ant materials. By combining generation breeding, salt-alkali-tolerant alfalfa germplasms were rapidly propa-
gated to obtain the first generation hybrid (F1), which were subsequently evaluated for salt-alkali tolerance.
The results showed that two-week-old alfalfa seedlings treated with 0. 1 mol-L~" Na’ (NaCl: NaHCO;=1:1,
pH=8.5) for 72 h could be effectively used to screen salt-alkali-tolerant individuals. Evaluation of 19 alfalfa
germplasms at the seedling stage revealed that cultivars ‘WL-168HQ’ ‘Galaxie Max’ and ‘Barad16’ exhibited
significantly higher salt-alkali tolerance than the others. By adjusting the light quality ratio, the FCLS5 light con-
dition (450-465 nm (white light) 66.67%, 450-480 nm (blue light) 6.67%, 615-650 nm (red light)
26.66%) was identified as optimal, which supported healthy growth and high induction efficiency. Under
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FCL5 condition, 110 elite salt-alkali-tolerant plants were subjected to flowering induction and open pollination
to produce F1 half-sib family seeds. Evaluation of six F1 half-sib families demonstrated that the proportions of
salt-alkali-tolerant plants in ‘Octane’ ‘Barad16’ and ‘ZN-CT25’ families were significantly higher than those
of unselected commercial cultivars. This study provides technical support and valuable germplasm resources for

the breeding of new salt-alkali-tolerant alfalfa varieties.
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Table 1 Alfalfa cultivars used in this study
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Number Name Company
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2 B+ T At 1E A O A B2
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6 N e A5 AE 7 5 E WOl B R R R
7 NS5 b5t AE 5 I & POl BHE R TR AT RS
8 Hi b A6 5t E 5 I & POl BHE & SR AT RS A
9 Je 801 JU 5T R R A B A )
10 {H 1 202 A6 5t AE 5 I & POl BHE R TR AT IR A
11 Bara416 b E AL A PR A
12 pN:EA T b 5T I Al AT BRA 7
13 B3 B Al KA
14 B R IX] 4 b5t AT BRA W
15 WL-168HQ A st I A AT BRA 7
16 ZN-CT25 SEEE H B MR
17 BS4 SLEE HE AR
18 ZN-ST36-1 S A H AN
19 ZN-ST36-2 S A A E AT
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Table 3 Induction of alfalfa flowering under different light conditions for 14 days

SO B ER Ak P AR AR TFAC AR R
s e R I M)'ﬁ I [iER/S 8 FEH T*ﬁlm.
e . . . Total light Number of plants Number of flowering
Conditions Light quality ratio . .
intensity treated plants
WL 450~465nm (F15%) 100% 16 000 1x 7 0
FCL2 450~465nm (%) 93.38% ,450~480nm (#5%) 0.42%, 11 780 1x 37 35
615~650nm (£L5%) 4.75%,730nm (EZLE) 1.45%
FCL5 450~465nm (F1)6) 66.67% ,450~480nm (i )6) 6.67%, 32 000 Ix 22 19
615~650nm (£15%) 26.66%
FCL1 450~465nm (F1t) 34.9%4,450~480nm (#J6) 51.53%, 12 032 1x 22 18

615~650nm (£19%) 13.3% ,730nm GE4I%) 0.27%
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Table 2 Primer sequences used in the experiment

FEH 5 Gene ID

5|4 4 FX Primer name

¥4 (5" —3") Sequences (5’ —3")

MS.gene013412 MsSOD-F
MsSOD-R
MS.gene003283 MsPOD-F
MsPOD-R
MS.gene023670 MsCAT-F
MsCAT-R

MS.gene007746

MsCu/Zn-SOD-F
MsCu/Zn-SOD-R

CGATTCCTCAACCACCGTTAAGC
TTCACCACCTCCTTCACGAACAG
ACACTGTCTCAAGGTCCTGATTGG
GCAGCAAATGCAGCTTTGAGTTG
CAAGACCAGACTCTCATCCCACAG
CTGAGCTTGAACATGGCACACTG
GACCACATTTCAATCCTAACCAG
AAGGCTCTCCCAATGACTGA
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Fig. 1 Determine the appropriate filter concentration
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Note: A, Alfalfa seedlings were treated with saline-alkali solution containing different concentrations of Na™ for different time. The left part of

each hydroponic box is *WL-168HQ’, and the right part is * Gongnong No. 1’

. Scale bar=60 mm. B, The degree of leaf damage after treatment

with different concentrations of Na™ saline-alkali solution for 72 h. C, Number of seedling survival plants
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Fig. 2 Changes in relative water content (A) and electrolyte leakage rate (B) of different salt-alkali sensitive plants under

salt-alkali treatment
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Note: A, Relative water content (%) ; B, Electrolyte leakage (% ).
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Different capital letters indicate significant differences between treatments
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Fig. 3 Screening of 19 alfalfa germplasms for salt and alkali tolerance
TE AN [l B 3R b PR E) 22 7 i 35 (P<<0. 05)

Note: Different capital letters indicate significant differences between treatments (P<<0. 05)
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Fig.4 The breeding process of saline-alkali tolerant
germplasm
T ALEFCL2 Z PR AR I E A6 MR B TE FCLS A& P T AR Y
AR RL C, A K 4T BB A FI BT D-E, 78 FCLS 35 38 41 T I 1€
B OSB3 G, AN ] A Rl 45 S 19 0 5 HE, B R 3

B R T

Note: A, alfalfa materials grown under FCL2 conditions; B, alfalfa
material grown under the condition of FCL5; C, alfalfa germplasm
grown for 4 weeks ; D-E, alfalfa germplasm flowering under FCL5
culture conditions; F, pull the net to release bees; G, seed setting of

different alfalfa germplasms; H, mature seeds harvested per plant
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Fig. 5 Increased salt and alkali tolerance in F1 generation of salt-alkali tolerant plants
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Note: A: The saline-alkaline tolerance of F1 generation was improved. B-I: Detection of saline—alkali related gene expression in F1 generation

of saline-alkali tolerant single plant. Three biological replicates were designed for each sample and the Student's t-test (*P<C0.05, **P<20.01)

was conducted to analyze the statistical significance of differences. Error bars represent = SD, n=3
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