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Analysis of the different physical responses of Leymus mollis ( Trin.) Hara leaves

and roots to sand burial on the coast of Yantai, China
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School of Life Science, Ludong University, Yantai 264025, China

Abstract ; In this study, we tested the physiological responses of Leymus mollis (' Trin.) leaves and roots to sand burial on
the Yantai coast of China to understand the biochemical and physiological adaptive mechanisms of this species to sand
burial. Based on the height of L. mollis ( about 40 cm) four levels of sand burial treatments were set up: no-sand burial
(control ) , light sand burial (1/4 plant height) , moderate sand burial (1/2 plant height) , and severe sand burial (3/4
plant height). After 6 days of sand burial, samples were taken from the leaves and roots of plants in each treatment.
Changes in malonaldehyde (MDA) content, an osmotic regulator, in addition to antioxidant enzymes superoxide dismutase
(SOD) , peroxidase (POD), and catalase ( CAT) activity, were measured in the leaves above and below the sand and in

the roots at various depths. Plants under light and moderate sand-burial grew fast until they protruded from the sand,
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becoming taller than control plants after 6 days. Compared to the control, the average MDA content increased in whole
leaves under light and moderate sand burial, but and decreased in leaves subject to severe sand burial. In all three sand
burial treatments, SOD activity and proline content increased in whole leaves, whereas CAT activity and soluble sugar and
soluble protein contents decreased. In all three burial treatments, MDA, proline, and soluble protein content increased in
leaves above the sand, along with SOD and CAT activity, especially in the top section of the leaves. In contrast, MDA,
soluble sugar, and soluble protein content, in addition to CAT activity, decreased in the leaves beneath the sand. This
resulted in significant differences in MDA | proline, soluble sugar, and soluble protein content, in addition to SOD and
CAT activity, between leaves above and below the sand (P< 0.05). Compared to above ground leaves, underground roots
had lower MDA and soluble protein content, in addition to lower SOD and CAT activity, but higher POD activity and
soluble sugar content. After 6 days of sand burial, there was a small change in MDA and soluble sugar content, with soluble
sugar content and CAT, POD, and SOD content slightly decreasing in the roots. On the same plant, leaves above ground
had significantly higher ( P<0.05) MDA and soluble protein content, along with higher CAT and SOD activity, than the
underground roots. This result indicates that sand burial had a greater effect on the aboveground structures ( branches and
leaves) above ground compared to the underground structures. Sand-burial caused the accumulation of oxygen free radicals
in the cells, which induced lipid peroxidation and activated the antioxidant enzymatic protection system to scavenge oxygen
free radicals and maintain the metabolic balance of oxygen free radicals. This action also promoted osmotic adjustments to
maintain the balance of water metabolism and provide energy and nutrition. Thus, under sand burial, it may be important to
enhance cell antioxidant and osmotic adjustment capacity rapidly to maintain the balance of oxygen free radical metabolism
and metabolic water balance, a key physiological regulation strategy for L. mollis for sand burial adaptation. Moreover, the
root system was not affected by the different levels of sand burial, and continued to sustain lower levels of lipid
peroxidation, allowing the roots to maintain normal functions of water suction and transportation, and to support the fast

growth of leaves out of the sand.
Key Words; Leymus mollis; coast; leave and root; sand burial ; physiological response
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IEAASG, RV VDR i AL AR . REE | SR CO, AN . VDN RS TR, 0 T o
A AEFIERRAL T A sl N T M4 A SR SRR | Rl ] T 5T AL ) i3 S S 8 R R
A3 (i R T B S e 2 & 1 Rl = e B R T N e T I -5 o N v sl = e B T
I HFD Ly B TR PGHAE K . 5340, T ARARI 2 I 3 A I AT KT s 1T
TR R ICEAT A VE AR, T BER i AR A, dEREAR 21V L oK Ay SR AR R 0D Lt RS E
=iz 2R, AU AR M K o3is B100 Tk R AERR VD IS AR I RE S A K b3 )5 ARV R it
TCIRAR S A AE R (H R T X A B B A FE 4R ) b SEARITA TN 32 S0 A b 364055, (W) B 38 2 ) B A9 ek
AR LK FLRT 5 AT PR S F B VD L B T S R A AR VDS I A A

UEAN AT SRR AR ZE G TR 2 8 TRE T ARV AR 152 i, AU 58 T 5 it B 42 A
T JE AR Z VD A B R ST A5 SRR AT VD HE (6 R AT S RIRRAR T MDA B = I (A
2),SOD Fl CAT & FJ R ] vk 6 & Wi (8 3A,3B, B 4 A) , A Il &R F ] s e & i e
(4B ,4C) M &R AR SRR 22 57 8% (P<0.05 ) o 3% FEEET i 7 AR AR TR FEAS W] 2R, AR ARV 7R
R AT RN KR R T EUR H AR A BB MDA B, FEANFEEE VDA 6 d AR H
MDA FIRIEPERR (S & CAT 16 3R R B3 TN [R R B YA H R b POD 1 SOD i J1 FTnT s e
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R/ R R (AT S 255 B3 (P<0.05 ) o X AT AESR VP HR (MR 36 AR TR R RE, T 0A RO AR BRI . Vb
JEAR R ATV S T AT AR VDN M Ak 20 B VR RE 0 o 1 MR Y T M DA | R e I 5 R
RIAFEFTEL, AT UL, i FARBOACHS 25 BABE -5 AN TR] , SEAS MR A0 ] 7R AR A0 IR o Sk B 2R 3 L
TEVD IR AR AR MLAT AR AR A9 MDA R4 ) R 2R C-P i ] BE R B T VD IR 2 A R TR . 7300 IR
FIAE AR B, AN R R VA OB R W ARA QR A RE 7, 0T LI 2 001 B 1 P03 sz i e AR =5 1
SRR X VR IR REAE TR AT I B — R R A A

4 it

AR AR R R R 22 B M R AR A R R D A Jr e AR IR v, 2 6 d T3
ARBR, VD b R A K AT b RS YD LA DTS TR AR R A A S O A A R [
WIE PUAALRE (SOD Rl CAT) FSE IS VA7) ( nl P H BORIR 2R ) & & 0 B i S A 2 4 20 g
S A B TV R T IO B, AR i KRR A BE TR RS AN I A Y B R
%, M D RERE AL D 3 R G SRR B R A (RN iy T b B S AR DA TR 20— B2 A R
HRAR i A8 A K AT R A g o DRIMAN [ J5E B8 0 M 8 v Y 2 I R AR S — AR P A 4 1 ey
AR A K 3P R 3 7 VD RS R 5 35 3R 0 FE | DR 98 DR A8 R 2 R R e T 7 98 2 1 0 1L ) T 2L
A BMVAE AT SRS, ph A e PR T IO P S e — AR W S 2R M SR SO, 28 T T A IO D B Y AT
LI A fF TAREEIRR , O A B TAE R AR BT &
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