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Study on the Resistance Effect of LaCl; on Different Varieties of Mint under Saline-alkali Stress with Dif-
ferent Concentrations

FU Yingjie, LIU Yueshuai, LI Yanzhi, WANG Jian’ an (School of Pharmacy, Jining Medical University ;. Shan-
dong Rizhao 276826, China)

ABSTRACT OBJECTIVE: To study the resistance effect of LaCl; on different varieties of*mint under saline-alkali stress with dif-
ferent concentrations, and provide theoretical and experimental basis for_its planting.. METHODS: NaCl saline stress and NaHCO;

alkali stress with low, medium, high concentrations (25, 50, 100/ mmol/L), were conducted for 4 kinds of mint [Mentha haploca-
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lyx Briq., Mentha spicata Linn., Monarda didyma L., Mentha rotundifolia (Linn.) huds]. Growth indexes (survival rate, plant
height, fresh weight and dry weight) were determined, and mint species with good resistance were screened. The effect mechanism
of La" on growth indexes in saline-alkali stress with different concentrations, osmotic regulation indexes [soluble sugar (SS), solu-
ble protein (SP) , proline (Pro)], antioxidant activity indexes [superoxide dismutase (SOD) , peroxidase (POD) , catalase
(CAT)], the yield of volatile oil, and resistance were determined. RESULTS: After saline-alkali stress, M. didyma and M. rotundi-
folia had low survival rate, which were not suitable for growth under given climatic conditions. For M. haplocalyx and M. spicata,
saline-alkali stress with low concentration can significantly increase the growth indexes under no artificial intervention. La’ can sig-
nificantly increase the yield and CAT activity under no stress. Compared with non-spraying La’ group, the SOD, CAT, POD activi-
ties of mint added La™ under saline stress with low, medium, high concentrations, plant height and fresh weight under alkali stress
with high concentration, SOD activity and SS content under alkali stress with medium, high concentrations, and POD activity un-
der alkali stress with medium concentration were significantly increased. CONCLUSIONS: Spraying La’" can significantly improve

the growth of M. haplocalyx and M. spicata under alkalized soil with medium, high concentrations. Mentha haplocalyx Briq. is se-

lected as the mint specy with the best saline-alkali resistance.

KEYWORDS Mint; Saline stress; Alkali stress; Growth index; Osmotic regulation index; Antioxidant activity index; LaCl,
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Tab 1 Conditions and grouping of saline-alkali stress

SHIRALER R, mmol/L NaCl(2h) ¥k , mmol/L NaHCO, (1)1 , mmol/L
0 0 25 50100 2% 5100
b % 0.14 0.14 02 034 04
WAL, % 40 40 5200 650 820
pH 65 65 179197 8
SEHT AR IE 7 e K Ah, AR 4 dPEHE 11 100 mL 7%
K ILE ) Hoagland B £ . 5 A K £ 10 /8, 2
SR FAG P LBk B Y NaCl . NaHCO, FIZ£45 7K 20 mL,
BB 5 dBElE 1R o A FH 3R R B A A S M pHL I a2
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mmol/L) , Wit La’* 41 7 fuf 19 K /=5 1 o o I8 3% 4
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Fig 1 Effects of saline-alkali stress on growth indexes
of 4 kinds of mint
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Tab 2 Average yield of volatile oil after spraying La’*
under saline-alkali stress( %)
AL BRI mmol/L  NaCICBR) VR mmol/L

TiH NaHCO: (B ,mmol/L

0 0 550 100 25 5 100
Wi 099 099 100 099 0% 099 095 091
A 098 098 09 099 097 097 0% 0%
WL 099 099 100 100 097 09 095 09
PEEERLS 097 097 100 09 097 098 09 09

SS % AU (B AL BE 1 BT (Uit S AL
SOD .POD . CAT 55") i FR GVl AR 2 7
YRR S AR S T PR R Y R 2 R R
B LA P DL . SOD TR MBS , A% B B i
B4 [ P SERE 7 HRGE 5 POD 6 Pl g , Al 40 A AL L i
1o, FLIE I B AR R R s CAT W& Ml sy, i il Ak
SUEARY 53 i B RE 7B s SS A B B TR TT MR E
o A MBS Y, L iy A e MR 7
AR B A S B NE R T R (A0 SS) AR HET
BEWAREST, 7 SOD \POD , CAT S5471 S ML B A 1
PELATE BRSPS, I8 ER 0475 3%

FETCN T TR AR EE (25 mmol/L) £ ik
i fof SR P AR R B o e S R M NI A 4R T
Ul IR B2 R T DU A AR AR BN IE T
Pf A By AT — 5 RO TR £k L TRP a2 32 S0 F A 5o
BBV SS Pro LI K HUE AL POD.,

TETCMME 21T BEiE La™ o] B g 713 i 772
It R FE AR F A CAT, TR RS A v 1
PN . FEEb i 400 T, 0 Ba™ X A= K A5 47 0 B
Fom, AR TN NG e BRI aa R s S B 24 A
THLAap PN B, AR B s N VR FHASER S, 0
AR N = A i DA i DR Y LB R
SOD POD Fll CAT Fy3& i , {H AR E , Wi La® 5201 JF
AN AER A SR Wi La” XA K Fg bn R I
PRI « GV 32 (25 mmol/L NaHCO,) T I/ b3 fr (77 4,
R EE (50,100 mmol/L NaHCO;) T I i 3 45 5 7
o EBEREATYE T, T R AR R R
SS 1% it s AP AL 7 1H , ZEAR VR NaHCO; N SOD
FIPOD B & 2 5, {H CAT S I Ik TR MEit La™ 41, X
VL HHZE R I8 T, {R Mk B LA CAT, Hiif FE L) SS . SOD Al
POD, = B L SS . SOD A A4 F OBt s 4 47 )5 .

FEFE R IAS 2800 2 1206 v, 5 e BB AR v far 3201 1000
FE R LR A i b R 22 4R K. R SR AT &
W7 S, BIVEE 58 T A 48 A ial e 2 5, i A Hh 7R
ARATRI R A TR, AR (R R 2
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A5 Ay T Ay () AR R LAt T 2 5 b
(14 24 AR SR T BRI AR G0 A b - VAT X R B
1 HA AR IR E . FETCN TFHAES T, vl
Z A4 F 25 mmol/L NaHCO, (pH~=7.8) 4 i fk. + 4 5§,
100 mmol/L NaCl( 5 #h i ~0.54% ) Eh ik 158, 7EmE
Jiti La® Ji5 AT S 25 A e vk B el A b 1138 (pH>8.0) T i
WA AR KR o PRIUL, FE4E S R B, BT DL R R AR
b ARCHRE 1 - SRR AT 5 AR SRR
D) iy 2% JE I AT e LaCL A 8 o 7E 4 Pl fp b iy e 4%
e A R A A ) 7 DX [ R - b I Y DX
(18 +4) °C, EHEEHA 13~14 h/11~10 h]h Lhi; (Men-
tha haplocalyx Briq.) JHtl .
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