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Effects of exogenous IAA on growth regulation and total flavonoid content of
Glvarrhiza uralensis seedlings under salt stress
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Abstract: Objective To study the effects of exogenous indole-3-acetic acid (IAA) on the growth regulation and total flavonoids content of
Glycyrrhiza uralensis seedlings under NaCl stress. Methods ~ Chlorophyll content in leaves was extracted by acetone method; The content of total
flavonoids in Glycyrrhiza uralensis seedlings was determined by ultrasonic extraction and ultraviolet spectrophotometry. The contents of Na*and
K*were determined by flame spectrophotometer. Determination of cl content by direct potentiometry with chlorine electrode; The content of
malondialdehyde (MDA) was determined by thiobarbituric acid method. Determination of soluble sugar content by phenol method; The content
of proline (Pro) was determined by sulfosalicylic acid method. The activity of peroxidase (POD) was determined by guaiacol colorimetry. The
activity of superoxide dismutase (SOD) was determined by nitroblue tetrazole photochemical reduction method. The activity of catalase (CAT)
was measured by ultraviolet absorption method. Microsoft Excel 2019 was used for data processing and analysis, and SPSS19.0 statistical software
was used for data analysis of variance. Results The experiments showed that the application of 10—20 mmol/L exogenous IAA significantly
reduced the damage to licorice seedlings under NaCl stress, with the best effect observed at an exogenous IAA concentration of 15 mmol/L. Under
NaCl stress conditions, the application of 15 mmol/L exogenous IAA resulted in the strongest growth of licorice seedlings, with significant increases
in root and stem length. When the concentration of exogenous TAA is 15 mmol/L, the concentration of K*and K*/Na* that affect osmotic regulation
increases significantly. The concentrations of Na*and Cl*were significantly reduced compared to the treatment without NaCl stress; When the
concentration of exogenous IAA is 15 mmol/L, it can increase the photosynthetic chlorophyll content of licorice seedlings, while reducing the
content of soluble sugars, Pro, and MDA in licorice seedlings; When the concentration of exogenous IAA is 15 mmol/L, it can increase the activity

of antioxidant enzymes (peroxidase, superoxide dismutase, catalase) in licorice seedlings; When the concentration of exogenous IAA is 15 mmol/L,
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it can promote the accumulation of total flavonoids in licorice seedlings, which is beneficial for improving their resistance. Conclusion Under

NaCl stress conditions, the application of appropriate concentrations of exogenous IAA can increase the growth of licorice seedlings, promote the

accumulation of effective components, reduce the damage caused by salt damage, and promote the growth of licorice seedlings under this stress.

Key words: exogenous IAA; NaCl stress; Glycyrrhiza uralensis seedlings; growth regulation; osmotic regulation substances
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T3 200 mmol-L ™2 NaCli& 100 mL+15 mmol- L™t TAA#i100 mL
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Fig. 1 Effects of exogenous IAA under different concentrations of NaCl stress
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%2 NaCl BB TARLIKRENE IAA S HESEE KA

Table 2 Effecst of different concentrations of exogenous IAA on growth of G. uralensis under NaCl stress

FPREE S (g bR )

% =

Qb3 i K/em =Z=K/em e pn
CKi 9.234+0.26a 7.90+0.22b 0.074£0.005a 0.184+0.013a
CK2 8.11%+0.14b 5.884+0.14d 0.053£0.002b 0.153£0.043a
Ti 9.11£0.37ab 6.17£0.26d 0.051£0.003b 0.153%0.004a
T2 9.61£0.36ab 7.06£0.12¢ 0.063 £0.006ab 0.171£0.001a
Ts 10.21%0.15a 8.11+0.12a 0.074%0.003a 0.184%0.003a
Ty 9.16%+0.16bc 7.30+0.28bc 0.064+0.005ab 0.161£0.005a
Ts 8.27+0.46¢ 6.181+0.19d 0.048+0.003¢ 0.150£0.002b

RIA)NG 3 AL AU 5 2 Sk (P<005), T

Different letters indicate significant differences among treatments (P < 0.05), same as below Figs.
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Fig.2 Effects of different concentrations of exogenous IAA on

chlorophyll content in G. uralensis under NaCl stress
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Fig. 3 Effects of different concentrations of exogenous IAA on Na* concentrations, K* concentrations, K*/Na* and CI” in G.

uralensis under NaCl stress
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Fig. 4 Effects of different concentrations of exogenous IAA
on soluble sugars and Pro content in G. uralensis seedlings
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Fig. 6 Effects of different concentrations of exogenous IAA
on POD, SOD, and CAT activities in G. uralensis under
NaCl stress
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Fig.7 Effect of different concentrations of exogenous IAA
on total flavonoids content in G. uralensis seedlings under
NaCl stress
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F2 BRI (1 T HLIR 22— AR S EG 1, 7E 200
mmol/L NaCl BraHt, H B4 A R AR 22 |
A KRR ERRC. AR ESNE IAA 5, HE
ST AERARGUH AR GE,  H IAA RN 15 mmol/L
I H LB AR KRB R L, 5 NaCl Bia FAEKIR
WZER R XU HEL 2 NaCl Mha )5,
T INIE B E I ANE TAA BEA M S 32
B TR

TEPIE G AR FRIBOERE, T & RS RE
BRI, B O &Lk B i B E I Bz — 122,
MR SR Y s EE MR, RS E5NRAGIEM
FEI T, H AR KIS B A i R R
J&, TE NaCl frig FH-aR ik Kz 25, S8
TP A K REERIE D 2], HHF AR, %2 NaCl
Wi fE, FEYIRISCTENLER RN K 23 BE T K K855
SEA BT SR ACE A E R, AR T
RGN, K 56 A fe 70 M iE 4 (1)
B AR KR, A 5L R, NaCl Jbhid f5 P 7
FASLFIG eGSR AL A
] CO W FEREAK, Ha b 1B RIRIRTS, FmmfEd ik
AR RS20, BAR TAA TR A KA LTS
WA SEA M, HRETRIEE, 1AA Al EE g
T o VB AT P 2R T R AR B R O A A e
HIEERT, AT, HEL) % E] NaCl Wb 5
JEANANE TAA B S A AR RS B At
B, GRfR T ERMRE T H L AT AR K Ak
RARMING], X5 FiduEs L.

YA KSR, K ey m e
P, BHNEIE. FREABEE, TESSEEA g
W& BRI T, SR YE S &4 Fhiih
TN EERS, AR, 23 NaCl ra)s,
HELE A K (CK2) &8 W3 PEAC, M &
WREERIANE TAA J5 H LN K& 2 285
e, JUIE T3 AR KHE R 2 2h i ia Ab i A
=, ULEH AN TAA K FEA 15 mmol/L A A5 &g it H
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EAT N KRR, T A R R IR KR
(CKD) &1V, AHFFERE, Y52 NaCl Pre
J&, MR R SREOE Nat5 CL, AMY I §9HITR
IKREST, MHEYIFAE TR, H Nat 2 HihEyk
W Kb, fSREADAHI N B PEPIRAS TR, AH
FiH, ZF| NaCl (CK2) it J5 HEES) i N NatFil
ClUF =R RIG N, 7E A [R5 4MJR TAA J5 Na*
A CIr & #AHE T CK2 A F%, HAMNE IAA WKRSE
9 15 mmol/L (T3) I f&F il T CK1; A
IAA Xf NaCl [t F K*/Na* & B AR 5 KR
i AIE, SRR INAMNE IAA 5 K& =3 .
Na* & &K, U S PEPIRESA Tk &, UG
HIRERIAMNE TAA 1] S Eh B TR B Ay R i
BEFEE. M IAA WREA 15mmol/L (T3) HHHE
Y1 K\ Nats K/Na™ & CIHE S T otk e
WA (CKD), EAMEWIETELRSE.

BHEFRIA, WS HE NAEYEE R AR
FIE SRR R K BB E W TR, MiBiE
AT 4 5 3 I A e A A 4 P 95 3 R R B i 4 i R
IKPRIKBEFIBO, Pro /&AEAAE ShME T =48 1) —Fl
FEBFE R, EHRMNE&M N, Pro fEAEY)
NS RKEAERUTHEBIEL .. Rz
SR AR, EInANE IAA BT NaCl
BN HELE A Pro S8, TAA WEN 15 mmol/L
I G2 A A e B R o T A PN 0 2 A F R T e
9% 3% Ik AR i 40 W /K B 70 1) — P £ BB A R
YR —, (HRNE R RS 2 sl —E 1
B IE W TR AR 1E H A K B2, AR TRt Bk
B, 7£32%] 200 mmol/LNaCl (CK2) Wrift)5, HE
LT N T ERE AR SR BT, HEIANE TAA IS,
R N AT R S AR, 7R T3 AbEE
NREEZ R JE AR, LT CKI, 1fi)EbE
TAA WREESEINTT X ST s . BLEH R4 %
NaCl it s, JEni IAA 3N 15 mmol/L I,
HEL W N R & 2 24818 T8 NaCl
(CK1) fiany, BRIk B2 ol o H sl i nl s v
I A IR

YA LS 1 B IR Fadd v, setikiEy)
R E B 175 SRA GBI & B 75 5, AT
PR IEH AR (B 1 AR B3,
Vbl SER N i ol AP PuR =R e N =
MDA, MRS 4%, MDA AT s B 4 4 o s
PR LR, B R, & E IR MR TAA

A DA NaCl i R AEY)4 ) MDA & &= 138 i,
N T 7% i 308 53 Pl >R () 40055, 3 T 1 A o £
A KB RHFFE R B, 78 NaCl B T, 3l H 5
4T MDA EERIN, 7 hNE B R AN
IAA JG, WPECHE4IE MDA & &, ESNE
IAA ¥RFEN 15 mmol/L I RUR AR, HRUR/NT
NaCl JHrae T %o H 5 4y e 4 1 1) 43 35

TEAE B 6 R B B R A K E %
PréEALEE N POD. SOD il CAT %5081, Tt &1,
PR AT BE % 0 Bk R A 18 30 85 2% R i e AR ) i
WEPERL, FFOGE Iz T A A E RS, 1R
EAEPIPUER FE F130400 . ARBFFER I, i hniE Bk
FERIANE TAA (T1~T3) J&, B s HiE Ly
POD. SOD. CAT j%t:5 NaCl i ™ (CK2) #Lk
WEET . BIRME IAA KRR, PrE Ll
WP RIR RS (T4~T5), (B4)5 T NaCl ha
RE (CK2). BIEEIKRE IAA (15 mmol/L) X4
L N PR A R E R, AR
HHELHAE NaCl Bl R P TR Egir H 51k
WK,

Bl R4 A Y R IR AE R = B — AN E
TR, W Z VNS PUEG M, AT
o, FEERSE NaCl (CK2) AT, H &R &
BN TR R ERISMNE IAA JG, (et 3k
R RS EE AN B AN, AT R AR
Mif $h1k . AW REN, A YT sE H
TGP E R RE T, ERYE PR E TR R AR
HAFHEBENEM. MR IAA MIKRER 15
mmol/L (T3) i, HELE e s 1 & & KA
Bl M JERE IAA WREE & (T4~T5) XIFEh
FAAR o X 1B R & B IANE IAA WREA A B T2
Ht NaCl i~ H 5L B R A, i de
mEHESE PR, R R AEK.

2E LRTIR, 76223 NaCl it ~, HEL)
HAKRNAZ, HFdmgERssE. K-
K'/Na" & . Pra Bt DL H B sl & 2
i HELE A Na*fl & & Pro & 8. MAD
B DL TR A eI I DO P SR AR . i
TR RSN TAA J5, NaCl Jria FfH 54)
HRAERRA . HERSE. HAETEHE. I8
CQL NS Y U T = YN 8E Svcal- R KDk I ZEppIsL i
FCEfR, (HBEAESNE TAA WREE R38N, 2% AE
KBRS o 1 BHIE B B M ANIR TAA A B R T 22
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A H FE LA R R E

PR H L E A

TE IR SR . ARSI R, & BRI ANE
TAA T Z2# NaCl P s H s 4 i A KOk &
YR IE N 15 mmol/L I 25 AR ARk B B IR A, B
ZIR SRR NaCl e N H LA KR & 25
FEML I BE IR

R BAFR PTANEH P RARALEA TR
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