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The effect on seed germination and seedling growth of soaking seeds with diethyl
aminoethyl hexanoate in alfalfa under NaCl stress

CUI Can, WANG Meng-qi, ZHAO Wan-lu, LIU Xin-ying, JIAN Jing-jing, YAN Jun-xin’
College of Landscape Architecture, Northeast Forestry University, Harbin 150000, China

Abstract: The germination process in Medicago sativa seeds is influenced by various factors, among which salt stress
is a key limiting factor. There is widespread interest in application of the emerging plant growth promoter diethyl
aminoethyl hexanoate (DA-6) in agricultural production, but there is no clear research report on its specific
mechanism of action on alfalfa seed germination under salt stress conditions. Consequently, this investigation
examined the impact of a 150 mmol-L ™" NaCl environment on the development of alfalfa seeds when subjected to
DA-6 concentrations of 2.5, 5.0, 10.0, and 15.0 mmol-1."'. Specifically, our analysis focused on the effects of
DA-6 immersion on alfalfa seedlings at both the sprouting and the initial plant formation stages. The findings
revealed a substantial decrease in the vitality of M. sativa seeds and a marked suppression of their ability to germinate

under conditions of high NaCl concentration. Seed soaking treatment with DA-6 at various concentrations increased
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the germination rate, germination index, germination potential, root length, stem length, fresh weight and dry
weight, and improved the seed germination. The 2.5 mmol-1. 'DA-6 seed soaking treatment increased the activity
of antioxidant enzymes in seeds under salt stress. The practice of immersing alfalfa seeds in DA-6 has thus been
shown to augment alfalfa seedling resistance to salinity and to stimulate seed sprouting. This enhancement is
attributed to an upsurge in the levels of accessible proteins, sugars, and free proline within the seeds. Multivariate
analysis showed that the 2.5 and 5.0 mmol-L. 'DA-6 concentrations had the most positive effect on alfalfa seed
germination and seedling growth in an otherwise normal environment under NaCl stress.

Key words: Medicago sativa; diethyl aminoethyl hexanoate; NaCl stress
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e 17 IR S 5 Ry A ) 488 O ) DG B A € o AR ZR L X, SR AE A WO T R ARG B T AR i
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IR AT TR . B2t KA G i —Fh e B SR T 2 R R, w2 I T R AR SR fk . DA-
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mmol-L ") ;4) CK+CONCI10(DA-6 # & 4 10. 0 mmol-L ") ;5) CK+CONCI15(DA-6 ¥ &y 15. 0 mmol-L ") ;
6)SALT+CONCO(DA-6 # J 5 0 mmol-L ") ;7)SALT+CONC2. 5(DA-6 ¥ J# 4 2. 5 mmol-L ') ;8) SALT+
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R
PR RE AP T BB
% 28 (germination index, GI) 1485 & il [8] (mean germination time, MGT) & AR T »
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1.2.2 AR 2 Bl 7o & 55 7 K BUEERE (R A T —80 ‘COKM , B — b 3R E R . R EE-
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K ML AE R BT AR . A SPSS X P P 40 B 2 ) AT A S 2 A, O X6 K diE HE AT SRR R B 2R
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. F1 BREBENaCIRZEERAMEREEMFHLNEM
SR TREA . ~1 ph oz o an S
2.1 i SF B iR AP X NaCl 38 T % 42 8 78 A T 9 Table 1 Effect of diethyl aminoethyl hexanoate, NaCl and their

R oE AL interaction on seed germination of alfalfa
LR W45 R R ], NaCl i 38 Fl DA-6 50 A 4545 Index WiH Item  DA-6 NaCl  DA-6X NaCl

F UL BB AT I 1 A R0 X k25 3R & 2F 48 5k J2f % Germination P <<0.001  <<0.001 0.054
YA W 3 52 0 (P<<0. 001) ; NaCl 38 1 DA-6 X pereentage F 7.644 651806 2.795
TR R R R T R gy TR oeminton P 0,000 =0.000 0,001
AH HAE FH X & 2F R 52 ) 9F A B 3 (P>0.05) ; pf)temla} , : B w

K G Germina- P <<0. 001 <0.001 <20.001
NaCl JPpif 8 25 1 #5097 48 & B8], 0 DA- vion index - w026 9918 26 16,96
6 M H 5 NaCl ik 38 i A8 B AF FH G- 35 85 & B 1] 1 T35 % ] Mean P 0,054 <0.00L 0.270
MM 2 (R 1), germination time F 2.798  72.284 1. 400

X EE T A Al 28 18 K G X BE AR, XS AP 7E 150
mmol-L 'Y NaCl e BR85 rp i, & 2F 3 R ZE 30 RUR 2R B8l B0 T 1 3% 1 I, [ B A8 1% °F- 35 1 & s Ji) s
RREER(E 1),

FEALAI 25 B AR AL BRI 454 B DA-6 MR B (035 A5 Bt i, B 7 19 & 2F R R R 3ORNR 2R B0 5 1 Tl
Jo R aH . S5ARIIN DA-6 i XF BAL A L, R 2. 581 5. 0 mmol- L4 BE 19 DA-6 72 FlAb B, Ff 7 19 % 25
A AT, ELRR 097 3 & B TR 45 R X 68 A AE 55 10. 0 F1 15. 0 mmol- L'k BE AL BRAR LA, 22 5% 00
Fo FENaCUla &M T FhF & 283k E3RE 2R 48 B0t 3R B T AR AL e 3, BV 2 6 DA -6 e J5 385 n i 184 o
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Fig. 1 Effect of diethyl aminoethyl hexanoate immersion on seed germination of alfalfa under salt stress
CONCO,CONC2.5,CONC5,CONC10, CONC15 20 5] 2 78 DA-6 3= A [0 0.2.5.5.0,10.0.15.0 mmol- L™ "o CK.SALT %78 NaCl i ift ¢ i 53 51
770,150 mmol-L™ " A[/NE F--EFR R 6] — NaClPa gb BLUR A 6] DA-6 5 50 ik B 1] 22 57 1 3 (P<<0.05) , AN [Al K5 TR R Al — DA-6 2 Fh e B2 T
ARl NaClyfe B 4b P 2 [a] 22 5 18 & (P<<0.05), K. The terms CONCO, CONC2.5, CONC5, CONC10, and CONC15 denote the concentrations of
DA-6 seed soaking solutions at 0, 2.5, 5.0, 10.0, and 15.0 mmol-L ', respectively. CK, SALT indicated that the concentration of NaCl stress was 0,
150 mmol-L ™", respectively. Different lowercase letters indicate significant differences among DA-6 immersion concentrations at the same NaCl
concentration (P<C0.05) , different capital letters indicate significant difference between different NaCl concentration at the same DA-6 immersion

concentration (P<C0.05). The same below.

SR S e P Ak S AT R [ L A X S b B e (il R2 BREBNaCIRXEERAMEREEYHERKBZM
FI 5.0 mmol« L' i (9 DA-6 15 il b B 7575 T 5% 25 Table 2 Effect of diethyl aminoethyl hexanoate, NaCl and their

f M 25 R R 2R AR R, LT R IE T DA-6 1R

interaction on seedling growth of alfalfa

& b5 Index i H Ttem DA-6 NaCl DA-6XNaCl

FRAOALEE, K2R AR T 18,5200, REF IR B = T fif 7 Fresh weight P <0.010  <<0.001 0.054
14.67% (K 1), F 4.822 89. 294 45.451
2.2 Je®EEs A NaClhia TR R B E 4G A T # Dry weight P 0.278  <<0.001 <<0.001
P F 1.375 56. 563 8.707

o BE ORI 57 - NaCL LR DAZG F g 2 Stem length P 0.101  <<0.001 0.056

R 7. Na F 0.240  158.889 2.756
YEF DA BCe AT i e m] 4 X &)y i AR 14 52 o) A ik 1 Root length P =000l <0.001 ~0.001
# (P<<0.001) ; NaCl fr 38 LA & NaCl 38 5 DA-6 F 22.89  807.43 8. 89

14 38 B AT FOG &) B 00 T R A B A R e
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T A0 0B IS T2 K AR BRZE . AN, fE NaCl st A BE R, 2h 1 19 T3 AR K 25 K BT 3 10 F F(P<
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Fig. 2 Effect of diethyl aminoethyl hexanoate immersion on seedling growth of alfalfa under salt stress

2.3 S Es iz APt NaCl it TR B 5 AL
By 75 M 04 % v

LEA AT & B, NaCl Bl DA-6 SR i J -
Wi 34 10 58 B AR X 20 1 14 48 Ak i O 1 A b
0 (P<<0.001,%3).

16 78 % 150 mmol- L 'NaCl fir 38 i 5 % F , R
S DA-6 12 i ab B 40 1) 4 B SOD 3% M W & & T
A R 25 0 K A B2 5 i S 2. 5 mmol- L'k i
B DA-6 B Rl NaCL 8 T, 4 i 9 CAT & 1
0 TR B ZE M K Ak B 2 (P<<0.05) 3 2= T Hifth

#*3 BREENaCIEXEEAMEZRERERSLBEBEENZE
Table 3 Effect of diethyl aminoethyl hexanoate, NaCl and their

interaction on antioxidant enzyme activity of alfalfa

& b5 Index W H Item  DA-6 NaCl  DA-6XNaCl
7 T B AL Super- P <<0.001 <<0.001  <<0.001
oxide dismutase (SOD) F 921.2 200. 8 232.8
i AL Pl Peroxidase P <0.001 <<0.001  <<0.001
(POD) F 3948 5163 2445
i1 4k S Catalase P <20.001 <<0.001  <<0.001
(CAT) F 2672 1793 1079

W R DA-6 32 Fi AL R, 78 NaClLM B 24 F , 41 09 POD I CAT 3 PRI K T 2818 K Ab B2 (& 3) o
TEZE MK AL B2 F R, W5 DA-6 ¥ A0 hin, POD 36 P14 26 R B, Bl IS L B TF, i CAT 36 % W 45 22 F B .
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HRTBIMDA-6 FAL LA L, 244 5. 0 mmol- L' ¥& B A9 DA-6 12 Fl i, 40 8 A9 POD 15 P % 2 fc K05, H 25 73k
BE K- (P<<0.05) . 7 NaClhria 4h BE R, B & DA-6 ¥ B2 B934 m , CAT 3 M ) 52 B0 2 1 T il #45ami Je ST
M. H5RBIMDA-6 AL AR L, S H 5. 0 mmol-L " A DA-6 2 F i, SOD % P e = fe ik, H 22 5% % .
AN CAT G PEAE 2.5 mmol- L' Ab HF 3K B f 5, 5 28 10 /K B Fh b BROAH LE 36 hn 1 74.18% , H 22 5w 3k 31| 18 3%
K

2.4 MEEEESEZA A NaClmhit TR LG B Y95

FEIRT e e F4 BREEE NaCIRZHEERAMEEEESE AT YRNEM
é/a‘:%/\*)’ Zii)u NaCl Hj] DA-6 ﬁa'm ’ﬁ?ﬁﬁﬁ,ﬁ\: Table 4 Effect of diethyl aminoethyl hexanoate, NaCl and their
W% EI’] E{’FFHXT@] i iy nf Q%%E EI{% @#ﬁ = interaction on osmotic regulator of alfalfa
M §C . M 2K RN " (=N —_
" . . F6 4% Index i H Ttem DA-6 NaCl DA-6XNaCl
B oA E A S EA N EF (P —
7S I 2R Free P <0.001 <20.001 <0.01
0.001,%4). proline F 22.075 78.479 5.927
55 A A 2% 18 K 1) 6 BB 40 A EE , E A2 3 150 -4 % Chlorophyll P <0.001  <0.001 <0.001
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Fig.3 Effect of diethyl aminoethyl hexanoate immersion on antioxidant enzyme activity of alfalfa under salt stress
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