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Analysis of physiological response characteristics of
Lycium ruthenicum to wind-sand stress

HAN Dongchen', CHEN Wei®, NIU Xinyue’
(1. Department of Life Sciences, Linfen Vocational and Technical College, Linfen, Shanxi 041000, China;
2. College of Life Sciences, Shanxi Normal University, Taiyuan, Shanxi 030031, China)

Abstract; In order to explore the physiological response characteristics of Lycium ruthenicum to wind-sand
stress, L. ruthenicum seedlings from Qingtu Lake Area, Minqin, Gansu Province, were selected for the study. The
stress of clean wind and wind-sand flow was simulated in the wind tunnel laboratory, and the photosynthetic physio-
logical indicators, antioxidant enzyme activities, contents of osmotic regulatory substances, degree of membrane lip-

id peroxidation, and leaf stomatal indicators were determined. The results showed that under clean air stress, P

n?o

G., C,, and T. reach their peaks at 12 m + s™', which are 38.3 wmol + m™ + s, 0.48 mol - m™ - s™', 8.01 wmol

- mol™" and 8.2 mmol - m™ - 57", respectively. The SOD activity reached a peak of 42.3 U - g'at 5m - s™', and

the POD activity reached a peak of 39.6 U - ¢”' - min™" at 15 m - s'. The CAT activity reached a peak of 9.1 U -

-1 -1

¢!~ min"" at 12 m - ™' under clean air stress, the proline content reached a peak of 207 pg - ¢”' at 12 m - s

under clean air stress, and the MDA content reached a peak of 7.6 nmol + ¢™" at 12 m - s under clean air stress.
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The stomatal density of the upper epidermis reached a peak of 5216 PCS - mm > at 5 m - s, and that of the lower

epidermis reached a peak of 3 368 PCS » mm™ at 12 m -

b

s~'. Under the stress of wind-sand flow, P,, G, C,, and

T increased with the increase of stress time and reached the peak at 24 minutes. They were 19.1 wmol + m™ - 57",

0.95mol * m™> +s™", 16.3 pwmol » mol™, and 17.7 mmol + m™ + s, respectively. The SOD activity reached a
peak of 36.2 U « g™ at 8 min. The POD activity reached a peak of 65.6 U - g’ s™'. The CAT ac-
tivity reached the peak of 10.8 U + g™' « min™" at 8 min. The proline content reached a peak of 231 ug - ¢~ at 16
s™'. The MDA content reached a peak of
s~'. The stomatal density of the upper epidermis reached a peak of 3 986 PCS + mm™ at 5 m

~min"at 12 m -

min. The content of soluble sugar reached a peak of 8.0 mg + ¢”' at 12 m -
9.4 nmol - g at 8 m -

1

- 57", and that of the lower epidermis reached a peak of 4 581 PCS - mm ™ at 12 m + s'. The research results
showed that the physiological response characteristics of L. ruthenicum to wind-sand stress are significantly depend-
ent on wind speed and stress time. Plants adapt to wind-sand stress of different intensities and durations by dynami-

cally regulating physiological processes such as photosynthetic physiology, antioxidant enzyme activity, osmotic reg-

ulatory substance content, and stomatal indicators.

Keywords: Lycium ruthenicum; wind-sand stress; photosynthetic physiology; antioxidant enzyme; relative

water content; northwest region

TREAZRG S, P Ha & A gl K
SRR OB T2 - R AL
HRHAAL, J& 2247 A= Z2 BORBE R, iz A TR
PEAL 5+ R IR T JORE S sh il Ak b i, 2
DX I LR g1 7 KT 7 S 1 Bl R € 22 T A
Pt HARFR K ik R BRAE ) R SR S
R WAy, AR AP I 5 25 T &
(o SRTILE R XU K | 3R BR B 1) T 5 AR p O]
SRR I 1A e XUk 0 1L K% b e e o 45 22 F XD
e, HAE AR S A R R B 2B R EEm S K
VOGR4 6 T TR s AL AR AR A5 K o Al O
BANH LA 2 AR, AR,
S A 2 T SRR AR BR R | A0AR W 3¢, L 0T I
IR 55753 WM RE 1 5 VKL e AR ol P R Al i B
RATZWIR, 51 K s AR S5 507, e & &
G LT AR AR AR 5 T /L A 30 ) 2 ke A AR R B
SRR e S B, e ORI  s2 BHL B RE A
AL FERE R B e R B WY R TR
ALTTAEE (AN AR R B TRIRI R ) (BB
P BORUR (AR | T ) R R S
P (AN A AR | i S A G g ) 25
PO HLE S B U 2L T — A
(IRl b 20 ) A A B PE A S B X R AR
MACAE S G IRTD T 38 (AR 4R 1 5 Vo 8 et 13 [
VEHT) T A Az B0 o7 RLAE , 0 G AN ) i 3 5 25
FREEI )0 FCA A RS 2 1 e LA S BE X BT A
LB 2 Ge R LA AS B T

FRRAMIAC I A2 A7 15 AT 4 5 28 3 XA Y
TSI E MRS LR BT RE , TR XS XL

3 R A B R RS R, ANASRT S 48 78 T AR P Y T
PEALH Bt ES A A, S RE N T R IR B R S
M52 B AT VDA 5 R e (0 2 DR A i i 42 it
BORSHE , FET 0, ARWTIE LLRCR ML A X 42, 1l
AL AEUIAN [ XU A 30 5 J52 A 2 il 1, oA HE it
SRR TEE BT NG 1 S e e S A Tl 1
77 THT AR WEL R AREAE LA S D 5 R AR ARG IO % XL filp
10 SR A B R 1 NN SR I, DA 2% ) i 1 A 25 00 H
R HER 2%

1R i

1.1 iR

5T T 2024 4 3 H S BCH A R EE 1) X 2R
SEMFCAN B AR AR IS 4R, I 7E R EIIG 1D uh KAF
JERE TAE, Frgh /e R EG v sl R A K %)
10 em ZE A7 I, RS AR R AR B9 AL 78 AE 25 AR A% 30
emx20 emx25 em  HA RAFESMER R -4, B4
FE T 8 MR, AN SR KR SRR A S
BEILT AL e R AP R AR R B SR
SRR T N TR, E B N Ut A
FFE R S o 1, RS INGE 0 A4 DLk £
Bam A SRR, R AR E R 50 R b A R Y 24—
PE IS B B SR AT TR O 3 . fL S BE
BEAEAAEOH: | O s L AR R TR s R L AR
(2925 em) ZEMLAE EEIE RIS PRANT — 2, %
LBRHAT A 1R bR o EL A A S8 o () R AR AR
RIFRE, T 2024 4 7 H IETIF X a0 B0
. drXUISEIRIGTE 7 A 10 BT, Kb e i
e 7 A 12 BB T, 784 XU 30 F XD O 3 it



%5 6 1Y)

AR R A5 SR ARARIAC S IRV Ml 3 ) A B 5 4 i 3 A e 49

v R 3 AR SRR, R 8 MR RE, R
AFRYTE 3 AR EA
1.2 Rt

Hokr A g T A VDA ST T R IRV B 8 XTI S
553 1) RV J8 BB R, R KU A8 7 4~ 30
m - s~ X[ ELER T AYEE ST, IR BEK A 16 m,
HF 58 16 b IR 2 56 28 R A6t %o B8 R A A 1 XU
BRI , 30 P A4 Fh 198 080 8 1 S ek W 0 2y -
T IE B R4S SR - 1 B AR R TE 309% A AHXT % 7K
It — FLW AR T 50 3 L 0 3 o i e K
CHEAT T, DAL IE 45 A B 20 Ak A K el e )
IRATHER —BCPE XU 3 3 56 A XD 3 38 3K
BB S0 2 P T R S0 A Bl A e ik 1 A R
5, BE 0 B i 50 2 FE b (0 IR B AR S R AE (25«
2)C, PREmbEN BT EGE 3~4 Fg @I A
faRR I Fr VR SR D X 42, 33 4 it e ) it i | A2
A B T ARASE Sy — B, T A7 R R 1 L 2
FREXOCA AR T, W5
BAREWE 1 PR,

AR E RS R S A KGR, 4338 0
(XFHR) 5.8.12.15 m - 7' B XU A5 F T 0 HR AR
AT AR R ZE i 361 R B] 24 [ 72 24 20 min,

R 38 15 . %6 B Ok B s AR L VD BE i v,
FEAR IS X R S 10~ 15 em, DL L F R X
VPIREE LI . JEHE 12 m - s XUHE R e KU e
RIS I RGET SR A AT G £ R R B A
SRy A PR A 5R R 3 5 b DR 3 T VR 1
Sl R 1Y WS S Y s o 1 B D O = g
FIAEE SRS, B 4 D AR IR 2 I A
43591 0(XFIR) (8,16 .24 min, X BB AG AL R4 T
7L
1.3 HEXRIEFRNE
1.3.1 beAmfgirn e KA LI-6400XT %I fH
HAOCAA A EE RIS A5 2 X 8 00—
10 = 00 7 SRR AC I B BRI L AR (P,) |

SALFRE(G) JlE CO, MR EE (C,) LA Je 75 i i R
(T,) . DZERHEREREERE N 1200 pmol + m™ -
s MR BEPETRITE (25+2) °C, A X I BE 4EFFTE 40% ~
60% , PEHUE RN 15T 8E 3~4 ot 2 gt B fid
SR R AR R I X 42 Bl 1 R AN B
ME 5 U, BEFE AR RS e b

13.2 #AAEFEREMN T 8L AL
(SOD) ¥ 14 2R FH 40 U s S i v Il a2, AR B 0.5
g SEMIFLIT B IMATA 1) pH Ry 7.8 B RRZE o
WAV FAIFES B AT, 28 10 000 r + min™ R IARES
20 min JFHCEVEW . T7E VAR F O ACKH B i
), F 560 nm A0 I R AR AR vl 2
B SOD FEE, LA U - g (HAL 6 5 S ) B )
TR, BRRINGE 1R, AR Z I E 5 WOFICEY
(B ALY (POD ) 76 P 0 52 SR FH A B K B 7, LA
0.1 mol « L™'AJ pH & 6.0 B R 2% vh i $2 B - il
W, TE S A AR B 5 Ak S0 SO TR Ao
A B 8 g, R 430 5606 B THFE 470 nm S K
T 3 A W S AR R AE 2 min N RO RE AR LA
PR A3 W ' B2 AR AL (BT 55 POD TG, i
U-g' +min’,

i AL S (CAT) 36 1 38 i 58 A4 6 B vk
5E , 1 0.05 mol - L™ pH N 7.0 (IR 2% i 42
B, 753 S AL SR W T TS B S , T 240
m YA I R W ' R et s T) ) S Uk, 44K 90 71 ' 2R
T CAT 3G AR U - g7« min™' 11
133 SB#ZAYHRLSEN T HER SRR
B LU £ 0k DU A K PR AR A AT I R 39% il B K
PR TS $ B, $2 O 55 B — W i) e A 8 )
FE 520 nm PR E WOGRE AR HEFR o M Ze 5 0 il
B it Bl pg - g7

ALAVERE & is BB Ee 7k, D 80% & 4
B el s R SR S R N RN ) #E 625
nm AT OGRE | MR AR o it S dse 38 b T s
B, Sl mg - g

E: Qs

Diffusion scction

dwm‘{l—P > > —_— > —_— >
irection
AR BB KRB A SR B B

Admission section Commutating section

Experimental section Adjustable experimental scction

B1 RPLBgERNREER

Fig.1 Schematic diagram of the wind-blown sand experiment setup
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Fig.8 Changes in soluble sugar content under different wind speeds and sand flow durations
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Fig.9 Changes in MDA content under different wind speeds and sand flow durations
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Table 1  Statistics of stomata indexes in leaves

at different wind speeds

ERBARAFE  TREILEE

. /(A4 - mm™ /(A4 + mm™2
ISt })—(h% (Elpicuticle : (H)proculi(:le)
Wind speed
Type J(m - s stomz{tal stoma'tal
density density
/(PCS - mm™%) /(PCS+mm™2)
0 2879 2713
Y R 5 5216 2916
Non-sand- 8 3627 1875
driving 12 3076 3368
15 2468 2287
2879 2713
SR 5 3986 4128
Wind-sand 8 2854 968
flow 12 3721 4581
15 2817 3178
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Table 2 Statistics of stomatal indexes

under different stress times
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Type Time/min stomatal stomatal
density density
/(PCS - mm™%) /(PCS+mm™2)
0 2879 2713
Y R 8 3357 4390
Non-sand-driving 16 3216 3368
24 3175 3187
0 2879 2713
Ilros
Wi 8 3879 2684
Wind-sand
! 16 3751 3817
flow
24 3281 3159
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