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Study on salt tolerance of 8 alfalfa varieties under sterile
condition in seedling stage

PENG Hu*,DAI Jin”, HU Tian-ming®
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Abstract: [Objective) Salt tolerance of 8 alfalfa varieties was investigated in this study. [Method) The
germination rate, the single fresh weight,the root length and the seedling height as well as the free proline
content of 8 alfalfa varieties under different NaCl concentrations(0,50,85,120,170 mmol/L in agar medi-
um) were studied in vitro. Salt tolerance features were comprehensively assessed. [Result] The results in-
dicated that lower concentration of NaCl(50 mmol/L.) promoted germination and growth of alfalfa; Howev-
er germination rate and growth of alfalfa were restrained prominently with the increase of NaCl contents
(85,120,170 mmol/L). The relative germination, the relative single fresh weight, the relative root length
and the relative height decreased significantly with the increase of NaCl concentration, while the free pro-
line content increased significantly. According to the results of integrated evaluation, the sort and score of
the salt tolerance of seeds of 8 varieties were “God empress” (3. 095) >*“Ameristand 2017 (2. 467) >“Sand-
ity” (2. 379) >“Algonquin” (2. 369) >“Baoding” (2. 077) >“Zhongmu No. 1”7 (1. 474) >*“Aohan” (0. 885) >
“WL-2327(0.310). [Conclusion) “God empress” is the most salt-tolerant alfalfa variety,and is suitable for
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planting in the high saline-alkali soil; While “Aohan” and “WL.-232” are the least salt-tolerant alfalfa varie-

ties,and we should avoid planting them in the high saline-alkali soil.

Key words: alfalfa;in vitro culture;salt tolerance;integrated evaluation

ihFE R 21 M2tk Rl KR T i Y E R
B R ABR 600 (0 i i TR 32 R R
PR AR 20 Y0 1Y ¥ TE AR Ml 32 3 AN [R) A B2 ) 6 3
e R R R AR E R 2 — % 2
Bl £ 3. 46 XX 107 hm®, e v £ 357 16 BF o 6 < 10°
hm SRR 6 470 0 A 2 R AT R B 2 R A
RN . A% 6 W 300 0 B I — i A R 1 A1 B ot
TR R B WA S R B 1 A2 B [ S A el
REELZHRIEW ., HEFEFRHARM L AN
WY R S T B B AR R SR
WPETFRE VR AR . LAAE W) Fh 1 SME R B S AE )
AR ER 1  BLAT SBORA I [) O A2 B i) b ) 58 2 L AR 3
RSB ERAERE SO . A ETE R T RHEY)
T £h A IR L BETE R BE SR Bl AR A . B
T R A ot s 4R v O R e (B BB i i B 1
DN @SR TN E RIS | Ky Wi -4 = Wi
B xR XR i & Bl BEE T W) o kA

UTAER , [E N Ah X5 5646 B 45 B it B M R AT T K
ST ST N 2 T A T e A AR Ak T R R A
Tk 5 4 bR ag R R R ORRAF O T, AL
Khatib-M %% Ben Chanbanet™ | Bk 42 2k %t A [7]
A i RS [ SRk T B k2R R AT TR A
SRR EAE R ] S R N A L 2 R
G B A TE o R i R R M 03t A5 T L AT LA
TEAN R M DX AT ™ 92 38t A4 R S5 P 1 o b 8] 9 326 1Y LE
B ER A A A . WA — LB ST X AN R A A b R Y
TS e A0 R % 1S 6 M 0 A O vk AT T AR S
TR 2 R R 25 305 vk A D B 58 3 R PR
T A A 2S48 bR AE T R M R AT IR A
TRADAT WG A L B 55 5 AR BRI M B br 25 5 R
PEATERE AN . I AR A H LU IR BOR L
8 AN EEAEH A bt Bb Fh 7 S AR RL I SE A W) R kR
10 R 25 3 FURR B 5T AR L R DA Bl R I R
R PRV E WA T % R SR R A A0 i R 58 ) AN
1S k52 AL LSS Sk R A i R R e | 4 e R
i 3 ) P 3R i A TS M A

1R

1.1 &
IS AE 8 ATt £ R e N [F) ) S5 48 5 A A

il 3K 8 A~ il M B T T L B SR A L HLREAE —
SE DXz A Herp 5 A D AR G aL AR A L
A FE A TSGR R 2 A Oy R B A A b
el Al A o e A a7 WO BRAT ST T . AR R BETE DL
# 1,

x1 SO EEEESMREENRR

Table 1 8 alfalfa varieties and origins
=]
E‘j LI E TE M Fh Variety S5 Origin

1 =13% Sandity ## 2% Holland

2 E A 201 Ameristand 201 % E America

3 4 825 God empress % [E America

4 ] /R K] 4 Algonquin % [H America

5 {4 %€ Baoding i [ Ik 57 Beijing, China
6 WL-232 % [E America

T E N5

7 FiL Aohan

Inner Mongolia, China

8 H15 1% Zhongmu No. 1 " [ b 5T Beijing, China
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B SR AE T s Fh 7 10 K 25 R BRI, & 28 I [R] 4
J& o

M3 2 80T LU Y, By ge Herh NaCl ik &0 50,
85,120 1 170 mmol/L B, 8 4~ 45 16 1 15 i Fh 1 - 44
REFERHIN 71.46%,55. 00%,37. 50%,25.83%,
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Table 2 Germination rate of 8 alfalfa varieties in different NaCl concentrations in agar medium %
B NaCl ¥ & / (mmol + L 1)
Vn:riﬁy ; NaCl conc—cntration

0 50 85 120 170
=437 Sandity 76.67 B 68.35 B 41.67 CD 31.67 C 20.00 C
F A 201 Ameristand 201 53.33 E 66.65 B 55.00 BC 43.33 B 33.33 AB
4 % J5 God empress 66. 67 CD 80.00 A 71.67 A 45.00 B 30.00 B
B /% %] 4 Algonquin 75.00 BC 80.00 A 68.33 AB 56.67 A 38.33 A
{4 5£ Baoding 86.67 A 88.35 A 81.67 A 46.67 AB 31.67 AB
WIL-232 73.33 BCD 66.65 B 46. 67 CD 31.67 C 20.00 C
H Aohan 65.00 D 58.35 B 33.33D 18.33 D 16.67 C
HH 1% Zhongmu No. 1 66.67 CD 63.35 B 41.67 CD 26.67 CD 16.67 C
¥ Average 70.42 71. 46 55.00 37.50 25.83
R RBCV 6. 64 8.92 14. 49 15. 87 16. 30

TE < [ 8BS 5 AR AN 6 R G 0 3 3R 28 R i 2% (P<<0. 0D, & 4l

Note: Difference is highly significant when the letters are different in the same row (P<C0.01). Table 4 is the same.
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Table 3 Relationship between morphological indexes and NaCl concentration in agar medium of 8 alfalfa varieties

s 26 250 (R NaCl #€  /(mmol « L™ 1)

Vlii*jty MorpAhologi Coeffici(sm Sigﬁiﬁice R%gje}:jfn Ai% fifi II/;E ﬁ fi R {E
-cal index correlation equate Critical Limiting value
value value

A —0.950 * y=—85.5342+106. 180 62. 457 233.573 404. 689
=7 B —0.988 * y=—124.4702+163. 840 122.177 156.571 190. 794
Sandity C —0.996 * % y=—60. 5802492, 492 49. 452 119. 952 190. 623
D —0.969 * y=—70.8202+97. 589 54.586 114. 990 175. 394
A 201 A —0.990 * y=—89. 661x-+149.010 141.170 188.912 236. 653
Amer- B —0.958 * y=—89. 682x+99. 562 16. 886 94. 627 142.197
istand c —0.958 * y=—63.099z+96. 208 57.495 125. 257 193.190
201 D —0.956 * y=—91.4612+138. 200 118. 241 164. 956 211. 841
A —0.978 * y=—114. 0202+ 156. 260 122.005 159. 480 196. 954
(ﬁ;‘j)ﬁ B —0.972 * y=—95.941x+117. 080 75.120 119. 610 164. 271
empress C —0.967 * y=—48.514x+115. 410 142.539 230. 664 318. 960
D —0.956 * y=—91.461x+138. 200 118. 241 164. 956 211. 841
A —1.000 * % y=—79.3352+130. 700 120.123 174.025 227.926
W /R R 4 B —0.951 * y=—67.826x +100. 200 63. 655 126. 626 189. 767
Algonquin C —0.951 * y=—79. 6412 +106. 160 66. 906 120. 637 174. 367
D —0.995 * * y=—91.654x +125.740 94.798 141. 342 188. 056
A —0.963 * y=—101.550x +135.100 101. 300 143. 395 185. 489
Y B —0.956 * y=—105. 4302+ 136. 340 99. 589 140. 144 180. 698
Baoding C —0.951 * y=—78.104x +99.073 52. 704 107. 461 162. 218
D —0.980 * y=—66.969x+106. 470 80. 424 144. 251 208. 248
A —0.976 * y=—89.847x+112. 400 71.184 118. 925 166. 496
R B —0.962 * y=—77.892x+92.721 39.014 93.771 148. 700
c —0.958 * y=—76.570x +86.530 25.838 81. 622 137.577
—0.995 * * y=—65.6532+95. 028 52.190 117. 385 182.580
—0.897 y=—89.1452+104. 430 56. 468 104. 552 152. 464
Ho B —0. 969 * y=—284.589x+109. 890 70. 500 121.150 171. 800
Aohan c —0.988 * y=—79.4902+90. 405 33.196 86. 927 140. 828
D —0.981 * y=—138.5702+164. 230 110.198 140. 999 171.971
A —0.965 * y=—98.364z+117.100 73.238 116. 701 160. 164
TH LS B —0.918 y=—75.791x+106. 510 71.184 127. 652 183. 949

Zhongmu -
No. 1 C —0.979 * y=—80.520x+99. 845 52.875 105. 921 159.138
D —0.961 * y=—108. 1902+ 143. 620 108. 487 148.015 187.543

WA AR R 2E 35 NaCl ¥R BE Y R . B A X SRR &F B it 5 NaCl vk B2 6 5, C X AR K 5 NaCl v BE 9 2 5. D A6 i i 5
NaCl W E IR R . * FRARMEN BF(P=0.05), » « KRR EBEP=0.0D),
Note:A. The relationship of relative germination rate and NaCl concentration; B. The relationship of relative single fresh weight and NaCl
concentration; C. The relationship of relative root length and NaCl concentration; D. The relationship of relative height and NaCl con-
centration. * . Significant difference(P=0.05), * % . High significant difference(P=0.01).
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Table 4 Free procline content of 8 alfalfa varieties in different NaCl concentrations in agar medium

R NaCl 96 2 o1 e WL A i % RIS
5 Fb Free procline content in different NaCl concentration in agar medium g .
. (170 mmol/L NaCD
Variety Relative free
0 mmol/L 50 mmol/L 85 mmol/L 120 mmol/L 170 mmol/L LmeL ree
proline content
=13 F| Sandity 0.125 0.246 C 0.614 C 0.622 F 1.156 C 9.29
E A 201 Ameristand 201 0.102 0.166 D 0.547 C 1.330 A 1.440 A 14. 06
4 27 God empress 0.113 0.143 D 0.319 D 0.506 G 1.142 C 10.15
Bl R Xl 4 Algonquin 0. 090 0.419 A 1.085 A 1.139 B 1.250 B 13.95
1# € Baoding 0. 087 0.167 D 0.369 D 1.030 C 1.105 C 12. 77
WIL-232 0.114 0.310 B 0.760 B 0.903 D 0.963 D 8. 46
FLIL Aohan 0.137 0.164 D 0.559 C 0.759 E 0.862 E 6. 30
F1E 15 Zhongmu No. 1 0.119 0.179 D 0.629 C 0.870 D 0.960 D 8. 05

S-44) Average 0.111 0.224 0.610 0. 895 1.110
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Table 5 Results of integrated evaluation of 8 alfalfa

varieties in seedling stage

i IR m RS
Variety InlegraAled ()rdgr of salt
evaluation resistance
=15 H| Sandity 2.379 3
F A 201 Ameristand201 2.467 2
4 B )5 God empress 3.095 1
BT /R Xl 45 Algonquin 2. 369 4
11 Baoding 2.077 5
WL-232 0. 310 8
# Aohan 0. 885 7
F1H 15 Zhongmu No. 1 1.474 6
3 Wik

AW 5T 45 R B, 55 35 58 O B M s AL AR 50
mmol/L NaCl i, % i3 56 46 5 15 & A b 5 28] D)
ER B &4 K, B 50 mmol/L NaCl 4 #] T2 46 B
it A2 KL T s MR NaCl(Z==85 mmol /L) fifi £ 16 H 15
Tl 1 10 2 R K 3 A8 45 2808 53X 5 kA0 9
FEEE R —5 . (R NaCl XL A6 H 18 Fh 78 &
A KA VR L AT g 5K AR A 0 40 A s aE L B
R JCHLES F (Nat ) XF I 0 B A7 3006 VE 0 A 6.
AR AR LT LA 120 1 170 mmol/L NaCl i
HTN, A HEE MM 2ZEFER XS EE
AT AR B O AR SR SR AR
N HEAT 5K H A M £ R A E I, B 5R 2R P ) NaCl
WeREELL 120~170 mmol/L N'H,

o A 32 56 50 B 19 R S 1 RN TR UA A3 B 4 SRR
NaCl ¥ B 546 B 45 ai Bl SOH: B AR X AR & 28 32
AF T B R 5 T AH G AR A A T T A
M), AN [) s o 6 JBh 38 A TR A2 BB Ol 25 AR K. BEE
NaCl # B2 it i 2546 5 1 19 A0 X & 28 2 A XF 20
MR o i FHXT AR K A X B S Y R RS X S
BRAR BRSO AR ALY A Y 4 R —
B 0] UL K ZE R R G B R B T AR AR K DL
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A5 e T by DX R 5 T i R R 2 O B T WL
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NaCl i 8 A~ 5848 5 1 b Bl 1 & 2F 38 | BR R i ot
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