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Physiological response of Zanthoxylum armatum DC under water stress

WANG Ji-hui, HOU Na, LIANG Mei
( Guizhou Institute of Walnut, Guiyang 550005, China)

Abstract: In order to reveal the effect of water stress on the physiological indices of Zanthoxylum armatum DC, and
the mechanism of drought tolerance of Zanthoxylum armatum DC, a pot experiment was carried out with 1-year-old seed-
lings of Zanthoxylum bungeanum as the test material. The changes of the activities of superoxide dismutase and peroxidase,
relative water content, malondialdehyde content, chlorophyll content and soluble protein content were studied under water
stress. The results showed that the activities of superoxide dismutase and peroxidase remained good under drought stress,
the content of malondialdehyde increased slowly, relative water content and chlorophyll content decreased gradually, and
the content of soluble protein changed in " V" shape. The results of correlation analysis showed that some indices showed
significant positive ( negative) correlation, while some certain showed correlation but not significant. The results of principal

component analysis showed that peroxidase activity, malondialdehyde content, relative water content, chlorophyll content

and soluble protein content were closely related to the

%5 B EA.2018-09-11 drought tolerance of Zanthoxylum armatum DC and could

EETE . soMa Ml T AL B2 3 AR5 35 H [ B ARELS (2018) be used as indicators to evaluate the drought tolerance of
01 5 15 B Mol & Akl 24 55 ¥ 47 ) BF 8F % T Zanthoxylum armatum DC.
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Fig.1 Effect of different water stress treatments on superoxide dismutase activity, peroxidase activity and malondialdehyde content of Zan-

thoxylum armatum DC
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%, X BEAERRU Fr A X 55 7Kk 4 80.69%, T, [T, &
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Fig.2 Effect of different water stress treatments on soluble protein content, chlorophyll content and relative water content of Zanthoxylum

armatum DC
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MR &S POD 3Gk Je MDA & RO KR DUEETREY, AT 0 28U Bk 4% A BELE AR
F,5 RWC BB FIEMKCR(P<0.05) s il EME  RIVHAFFE A b R AT ST /e, U2 B 3
HHBE RS POD [Pk MDA S BIEMSCE WYL SN LR B TE T 1 2 A2 OB i 1 o, it
%, 5 SOD {1 RWC DL M2 R & i A iR m A AR A B i 5
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Table 1 Test of inter-subjective effect of physiological indices of Zanthoxylum armatum DC under different water stress treatments

W PR A T RS- il FI H B ¥ FAE PE
K IERA T S A A il 167 847.399* 3 55 949.133 52.392 <0.001
b S Ay B 128 736.520" 3 42 912.173 28.557 <0.001
[ 11.909¢ 3 3.970 40.759 <0.001
AHX 7K B 816.452¢ 3 272.151 15.537 0.001
S sy 1.925° 3 0.642 7.577 0.010
AV T 72.251" 3 24.084 66.093 <0.001
E 7 S AL 5 AR S 5 196 278.664 1 5 196 278.664 4 865.871 <0.001
AL RS M 5 346 568.201 1 5 346 568.201 3 558.000 <0.001
(g s 491.520 1 491.520 5 046.838 <0.001
AR Kk 55 936.342 1 55 936.342 3193.309 <0.001
DR Sy 21.789 1 21.789 257.250 <0.001
CIRF g = Vgt 199.512 1 199.512 547.521 <0.001
b R ST A Bl 167 847.399 3 55 949.133 52.392 <0.001
T AL i 128 736.520 3 42 912.173 28.557 <0.001
[t g s 11.909 3 3.970 40.759 <0.001
AR K 816.452 3 272.151 15.537 0.001
DR Sy 1.925 3 0.642 7.577 0.010
CIRF do g = Vrigte = 72.251 3 24.084 66.093 <0.001

a:R*=0.952( %% R*=0.933) ;b:R2=0.915( &% R*>=0. 883) ;¢:R?>=0. 939 (&% R*>=0.916) ;d: R>=0. 854({H%& R*=0.799) ;e:R*>=0.740
(JH%& R?=0.642) ;f:R>=0.961 (J&%% R2=0.947) ,

R2 FIHEHERERE AR

Table 2 The correlation coefficient of physiological indices of Zanthoxylum armatum DC

EiEta SOD & POD 754 MDA & & AR 2 7K Chl. 7 &t SP &t
POD i1 -0.024
MDA % -0.141 0.988
AR K 0.274 -0.967* -0.990*
Chl. 7 i 0.547 -0.843 -0.905 0.953
SP 4 it -0.520 0.612 0.725 -0.750 -0.848
SOD : B EEACY AL ; POD : 3 S ALy s MDA . 7§ 8 ; Chl. . -4 38 ;P ATV AR T . * RARFE bR Z A ICHETL 0.05 1 K-
2.3 MM EMEERIERER S 5 BT B A BRAR bR B — FE LA TE POD {5 1

XTI LR R SOD 164k POD 51k MDA &% MDA & & A& KR 2R &5 niE e E A
EAE 6 BUEMAEARIE T e BPR (R 3R &S BHEAR LA BORAY 80 R %, i £ oy
W RREEOR T 1 BB 240, X 2 M 53X 5 TR A B i AR SC s 55— F o7 SOD
SITTERR B R 95.784% , IRPGA A PAEARE T TP EABORM B R 8 % £ 5 SOD iE 1A
A 1 R F T 2 B R R RN, R BURAYAOCHE(K 4) o AT, POD T4 MDA &6
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Table 3 Screening of principal component for drought tolerance in-

dex of Zanthoxylum armatum DC

% LERNRIE] J TR (%)
1 4.572 76.205
2 1.175 19.580
3 0.253 4.216
4 2.669%107"7 4.449x1071°
5 4.933x107"7 8.222x1071°
6 2.099x107'° 3.499x1071
3 4k
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Table 4 Load coefficient of drought tolerance index of
Zanthoxylum armatum DC in principal components

b7 T‘Eﬂ‘xﬁﬁiﬁiﬁ 1 E?bﬂ%iﬁiéj 2

PP iR BT R 4L ERIBE A
A A AL T -0.394 0.898
i S ALl 0.913 0.396
[ ey 0.962 0.271
AR 5K -0.984 -0.148
ML & -0.984 0.160
AR AR A 0.849 -0.302

By B AR SRR E N T S A A E
BT RZ— REWFTER ER i A
SHPPCRIERIEA SR . A5, TR E
FS AR M a1 R, R B E A T, S
BRI X G KRR B S A AR
R BT AT PR S T R N T RE R AR T
FEPRA R SR SO i AR T S R, A
HE AT AR R R SR A T R
IO PRI 2R R

T I A 2 X A I AR R A A R
i, i 2% %oF Ol 5 0 3R A, E IR O G fiE
A BRGSO T g 3 AR A 1
TR MATAE—RE 22 5o A 5T B 20 T da T
VR MR O R AR, X 5 2R B A g
A —EFE S, MRS T RO I A AT BB T 5
BT RN L AR Z M TE TR AR (ROS) L 1K
SRR AT A AR

R F AR S K SRR Y S A R
febr  AE—E R LR R Rk Rk EE L B
KT IER , Aok AR 7 AR X K R R R T
R, ELAN R0 e B Z A7 35 22 5, ok o
WA IR SRR AT 2 5 X AT RE S A R T
A Ko

Li LT R WA, AT AERR A B bR R B



TELORERE K0 AT AEAR I A B ) 681

HH A ] 8y A B R AN ] 8 R R 2 T B B A 2 2

EL
Jto

3B w034 i FEARGE i £ = SOD (POD 5% 15

SRABLPRTE SRR , & OB (14 T ¥ P 2 B o A S
WA TR Ra 5 A A M R G R A R R R
b, 52 MDA & BRI, 5158 M R F 5 K RE
%, BRI S 300 1 4 H B 2R I R RO B %

B HL

S 30k

(1] T2, BRNIAR 2% 08, 45, U5 A SR F= 1 7 A6 AR 3 ZEARAE
JAr 1], Bk Talk,2018,39(8) :322-325.

(2] Faf, B %, WE FHME R 2 50T Kk
FART]. Bl 247 ,2018,49(7) :1383-1388.

(3] BN A& i /INAT 5 4 AR o A6 AU S8 1 AR FR AR B
FFZIm [ 1] Pt Al 24 ,2013,22(7) : 143-148.

(4] XU, PN, R3S SRR A BB FE PRI T [ ] P bk
Ar247,2010,19(11) :119-124.

[5] MBe, MRy, 2 e, S A B AE M S8 P 5 40 ZUK
FNBE VT T AR Ak [ D] 4 4 2 3R 258 TR, 2010, 46 (6) -
579-582.

[6] #p¥amn. o 55,25 K40, 5. 58k PpCuZnSOD F K 5 (1
EAELT]. TIRAel A7 ,2018,34(5) 1978-983.

(R 41 24 7 W N e 7 = o B s e I RS A
£r#F5T,2010,28(6) :183-189.

[8] ZEHk, x| 5,5 3,4 PEG BUbHXT /Ko MhiE T K REIR

[10]

[11]

FYUA ARG TR SRR [ ], VoAl R, 2018,
46(7) :54-57.

TRPRAE, R 2, R REE, A5 5L R AS [A] 5 F 2 A )
N AR PEVEA [ ] .0 S, 2018(2) :30-37.

ZE XL, L, SRR SR A AR 4 T A B
FAEM [ T]. B A4 , 2018,49( 1) ;104-108.
SRR, N B, [ b T REMRHAXT 4 R KRR P A A 1k
et (1] B RH# ,2014,31(4) :724-731.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

AL, TR IR W0 X o B R A A 6 S R s [T ]
5K BEWE,2016(2) :18-22,27.

HAYE BRI A M, A K A A R R R L AR R
B [ T] Aol RL 2 ,2018,22(1) < 11-14.
FEW, AN H TR, S T RO R IELDO6E FE .t
BRIOCSE I AR Sk g [T]. Wzl B2,
2017,49(4) .46-50.

FIRIRG TN RE,EOR IS R A B S AR [ MG 22 PR
BhE HRRAL, 2006 :29-30.

WIS, R W A AT AT MR DT IE A B B
PR [T]. RO RHE R 241, 2018,38(5) :59-64.
CONCEICAO V S. Regulation of chlorophyll biosynthesis and deg-
radation by salt stress in sunflower levaes [ J ]. Scientia
Horticulture ,2004,103:93-99.

JANDA T, KSA E, SZALAI G, et al.Investigation of antioxidant
activity in mize during low temperature stress [ J].Acta Biologica
Szegedrensis, 2005,49(1/2) :53-54.

TRERME AL, R DY T REMEA XA RIS B A R AR R
AR K A B PE R ma [ ], b B ROl A 2%, 2018, 51 (5) -
868-882.

B 8% INEET, ZORER, A5 S A T 5 T 8 R A AR
AR bR S B R LR B2 [ ) ] VS LA 2 41, 2018,
38(3) :501-509.

XUTHERG , X050 RS AL , 45 AU 5 M X A 4 A A
FER GRS 2 P8 1 A 520 [ )], 4 LA 42 4, 2006, 26 (9)
1781-1787.

WU, B A R ER, AR T A X R 5 6 R AR A AR
BIRPRAYRN [ )] AR 54, 2014,34(13) :3558-3567.
ISR, SRR K A3 B8 T BE TR W A RO B R Y
[ 1] AEY24,2012,38(8) :1513-1521.

oI MR, BEEE, AF K A3 A T B B O G A BRI
A m [ 1] . s Ol R 244, 2010,25(5) :737-742.
Z5PH,FEE - B FEOK S X RIR YDA R AR
KAy sy BCRY 2w [ ]. 74 A6 A8 9 o 4k, 2006, 26 (12)
2493-2499.

WAL B TREAR)



