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FEEE . PR H AR5 Viburnum japonicum AYTRERPE, DL H ZARIEM% 3 AR A SAE G AR B PRL BEA TRk e 1R,

BB AESE 4500 (CK) | 0.15%. 0.30%. 0.45%. 0.60%7F1 0.75%3k 6 AN T EEh 43408, 43 Hi7EER
18 10d, 20d. 30 d. 40 d BFIEREREH F O —EE (MDA) & & . Pkt Rz EATY RS BS54
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TFFE, CK. 0.15%J% 0.30% 353k B AR AR H i) POD JE1EAE b I+—Beist i) fo 2 P, 2 Bk, H
IRIEH R IR E (0.15% K LU F RS 3hE ) HAT— @ miRPiRe IMIE R AE Ty, HAE 0.30% &% VL E &b &
FHESA T IO - LRI 4 SR Al NP H AR 3E 56 00 ORAP b5 IR R el bttt T b A4l
XA HARSERE: Shha; miEhtE; ARAfbRREE

hESHS. S794.4 SCRRARIREG: A MEHS: 1001-3776 (2022) 01-0024-07

Effect of Different Salt Stress on Physiological and Biochemical Properties of Viburnum

japonicum
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Abstract: On June 2020, 3-year Viburnum japonicum seedlings were potted for experiment. On July 13" 2020, potted seedlings were treated by 0
(CK), 0.15%, 0.30%, 0.45%, 0.60% and 0.75% Nacl solution. Physiochemical indicators were measured 10 d, 20 d, 30 d, 40 d later. The results

showed that the content of MDA, soluble protein and soluble sugar of the plant leaves increased with soil salt content. With the duration of salt stress,

the activity of superoxide dismutase (SOD) of seedlings of treatment with 0.15% showed an upward trend, while that of CK and the other treatments

increased first and then decreased. Peroxidase (POD) activity of treated seedlings was higher than that of CK, except that treated by 0.60% and 0.75%.

But with the duration of stress, POD activity of the treatment with 0.45% continued to decrease, while that of CK and with 0.15% and 0.30%

increased first and decreased later. The experiment demonstrated that V. japonicum had resistance and adaptability to soil salt content of 0.15% and

below, but cannot survive for a long time under salt content of 0.30% and above.
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HZR35% Viburnum japonicum S ERIFEAR, EEMMTEMA TR IRES, EREIVERT RIEEMIL
HRHEIRE . WA SN USRI 8y, A AGEI A, Bodfn b, et HARSEE iy
SR, FAERRIR, BURBELL, WUSTVERF, MRS, ST, X H AR AT E A P FER TR
MEHPERT . FFIREAY | el SRR T T . ZERR IR PR B H AR SEE A b T R B — S A
PrRE Sy, I HADEH A FREER AR, BT EEREPYONRAEREE T H ARG, 5
HetPtit, o HASSE AT bR ZE™ B E WA X FIsfi St ki e o . A
RINPEH] 3 4FHE HARIE K SR, T H RS A B AR AL bt 1SR e B2, BTz e R A LB,
GETHON 1 FEERMMA HRDTRE ST, A RIT NI 1 i HASSEE BOWE IR Y, IR AR R | i
W5 [ Rh LB AT B4R AR

1 MHE 7%

1.1 RIEAR

TRIRTE W T A WG T AROL B AR Sl S H AR YE% 3 4R AR, B R29°0 50 cm, SelE 24 24 40 cm.,
FEPRAECHE B AR — 35 iR T R AR 7 dohaiaids 4% T H AR R 16 cm . B EHAR A 21.3 cm,
A 20 om BUEERLEER, BEINENIZECT R ERRAIEGE (BVURE R 27.43 gkgt, ARAS RN 0.175
g-kg", HRWESEN 7050 g-kgt, B EESN 2057 g-kg") 5Ky, AN 1 AR HARIEGELE
1.2 {5t

2020 4F 6 H, i H ARISER S B BANIN T AMFPFAIR B RN R, R TIER 750 . HARIE% &
MAEF 1A HIG, PSSR — SR T IR a A3 . B 136503, AN T TG HEat.
R 6 T PREE, T 2020 4F 7 H 13 H—IRHERENAAFEHKEER) NaCl 7, i3Sk 8000 0

(CK) . 0.15%. 0.30%. 0.45%. 0.60%. 0.75%. R MCPEE 4 PR . MEREE B3R ha M 2 )5,

F20204E7 H23 H. 8 H2 H. 8 H 12 H} 8 H 22 Hr BT — U REE L B TTEHREOIE .
1.3 MEEESHE
131 ABEAEBIFHNE  BAHEREYLIERE 3 bk H ARIEER AN , FHRIEIUE R B A0 Bt B 2 ~
3 K, W RARHH: R S7 B SH FE TIA URAC A5 Il LB == 5 (A7 T — 80 CHYTKAE & H

W (MDA) & & RAGRELZER (TBA) i%; nlEtEA & BE RH% Dy aid; of
VSR SN 5 SR FH B LG £ 5 B AL B AL SOD )i I E % FI AR S PUmi( NBT )i ; i &bt POD )
TR E R AR AR
1.32 HIEHH R SPSS 23.0 HMASFHAEIEHITH 4007, 2 H LSD i T Bt 2 E kg, filf
JH Origin 2018 &I EE .
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2.1 HIREMBRT HAIGEM H MDA & ERIFE
Hil 1 u, FESEIRNE T, HARSGHE M

Frif MDA 4B F OK 9, ELAEAHI .
BEx, WEHH MDA SRR LA R R OT B
Frsk B EpABTI (10 d) , 7E 0.60%7F1 0.75% S ) 0.60%
AL RIRSS OB ) MDA SRS & I Eore
RETT 4 4UALERY (P<0.05) ; LMK 20 dBE,  F N M
0.30%F 0.45% - HE & b i A BRALK Bkt oy C

MDA S L BRI (P<0.05) , 5 Ilvk EEERE 5

10 d BHHEE 23 3801 54.8%F1 41.2%, 0.60%7l

0.75% 138 b B AN BORERRAE T ; EhiE 30 d

JFi , 0.3006H1 0.45% -3 &4k B AL FRALH R i 20 30 20
MDA & BARSEHIK, BEIHRIEIIE 20 d 5 RN

B IIT 31.3%5 45.4%; £ 40 d B, 0.15% T A /NG 5B 3 AH 8] i 38 B 8] Py AS [e) b 2 Ja) 22 S 8 2

(P<0.05) , Tl

TSI B Y MDA & B ER - S ‘
A1 REREDEE AT BARAEET AMDASZ 6 R AL

K, 5 CK =B EMEER (P<0.05) , 1fi 0.30%

F 0.45%35%‘3.‘%&%4&@%&%5%%1‘:0 Figure 1 MDA content in leaves of V. japonicum under different salt
22 BB X B ARIEEM FI2IEFTER treatments
SENEN

I 2 TT0, 6L EERMREAL R T, oAb —
HASEE SRS SRR OK B0, B OF & o

- XY 0.30%

EMSAE R B, Y AmRAG RS o | ol ) a g@m%
GG SR 015% P E R ARA L | LN Ly i olll oo
bk AR E A S B AIEME 30 d i S 6l
CK FeABek 5% (P<0.05 ) | Msthwakmaitibint &
FEEEEEA SRR NA Y (10 d) B 8 4
# T CK i (P<0.05) . £

I 3 WL HASEE T R
IO SR A S B LRA, BiE LS 0
SREOTFIEFISE B, (AEHRIA 10 d I, 0.30% B N ®
TSRS AL AR PRI AT S AT B
0.15% - Sk AL FRZH Y B2 FRRREDRENUIET B AR A Tt Ea 4
2.3 TIREMIERT B AR FinE LB E A T RA
2 Figure 2 Soluble protein content in leaves of V. japonicum under different

SOD Fl1 POD At F Al M B 2Tk
fitg, IR AR B IREE IR N . A 4 TR
85, 7EEbMAR) 10 d A1 20 d B, HASSEHMH FiY SOD JH 1S 13 & a4t a) BOE G s FEERia
30 d B}, 0.30%7F 0.45% 1358 &h mAb PR ARIH i) SOD fEPEEERME 20 d B FRE, H, 0.45%H3EEEE
EALFRARI PRI F ) SOD R S CK 2 F, e CK B4 7.9%; EhA 40 d B, 0.15% 38 SEh S Fa ik

salt treatments
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A SOD JEtERIE T, 5§ CK #REFH

(P<0.05) . 8o i [ Jck
a < m]]]]]] 0.15%

HH [ 5 BJ %0, EhE 10 d B, Bk 0.60% /% 0.75% . 70T : o g 30%
AR RAEAY, HBO I POD kL £ of il | | s
S BN IR BT, W 0.60%5% 0.75% 11 E soF
S R ALEATRBR L POD WIS T CK (), T O
EPIAL L R R PRy ©
POD JHEBAIG s ERE F545 20 d I, 0.15% %% 0.30% = 2°T
AR RALALRE BRI ) POD 4RSS I O _

It 0.30% F-HESEL RALFRALRIFRI 1) POD §% ° 20 2 w0

PSRBT AAE, T 0.45%-1-3984rEh B AL FRL PR i

BRI Fi) POD (HTERSENME 10 d B FRE, 060% B 3 REURELEHHA LT B ALK | TiakiE4
7% 0.75% 13 & Eh AL FRAUBRHE T 5 SRHE 30 d A

Hﬂ‘ s 0_15%j:i;%/<\il\ Eiﬂéﬁ*ﬁﬁkﬂfﬁﬂq POD {E Figure 3 Soluble sugar content in leaves of V. japonicum under different salt
PEIRE] T HRAR, 0.30% 5% 0.45% 135 &rEh s Ab treatments

ZHAERRIN B POD JEPEESERMNE 20 d B FF%, 0.45% -3 Sih @ AbBRARE RN Fr Y POD &R E CK Z T
MERIAFFSE 40 d B, 0.15% 13 SEh B AR i) POD 1& 1 TR, AR T CK 1), HARAbZHR
BT,

ZE LT, BlE IEERMNAMFRSEIE T, HARYZ M i) SOD {RTETER A (0.15% L& E ) T
gL bFb, fEREMNE (0.30% S EhE ) T LG TR 0.45% 1Sk s A FRANAE AR i) POD Y Mderst
TF%, CK. 0.15%/% 0.30% 3853k s AbFRANAEARIN F i) POD G 258 EIHE TRER G

cK _
400 , 2 [T 0.15% %0 8 [ Jck
abe 0 N 0.30% 30 ([ o15%

350 ,b N W :Eb [ 0.45% 300 | 0.30%
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: g 2401 a 259 0.75%
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o C
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Figure 4 SOD activity in leaves of V. japonicum under different salt Figure 5 POD activity in leaves of V. japonicum under different salt

treatments treatments
2.4 iL%é*"Hd]‘L'FEI$%%H+)#%$EE?EE#H?&'I&%$E
R 1 LIRS, HARIGHEAELEMMRa T, i) MDA & 250l tEE A Lol e S 2 AR
FIFAHRKR R (P<0.01) , 'ﬁ POD {EEHA TR R, (HMREARE . EEEASESIREES 2R
W FFIEASE (P<0.01) , 5 POD jEMER AR, (HAHREARE .
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F1 EBMHMETBASEEM &S BE HIERREXRY

Table 1 Correlation coefficients of physiological and biochemical index in V. japonicum leaves under salt stress

acs: Lt it MDA & & nEREASE RS B SOD Tk POD i
MDA & 1

EHEEASE 0.936** 1

TR S R 0.800** 0.811** 1

SOD & 0.200 0.235 0.414 1

POD Jiiif% -0.099 -0.026 0.299 0.216 1

e 7 RoREEME (P<0.05) , 7 ForkBEAMHRE (P<0.01) .
3 Wik5E®w

3.1 itig

e A SR B 2 AR, AR A KRG . TEAERAE . AR FIREREE & AR R AP HE
ARG, WA ERMNA N H AR R RS, KHAET, 0.15% -3 SEh BB R PRAEME BR8] LT-1%
AIEFRER, WTE 0.30% DL 3SR, B0 B ) )38 DA RESBET . L 45N H A2
PEAEARTE 0.15% K LU T &b & RN RES IE R A1, iTE 0.30% 12 Ll b &3k & IR v eyl KA .

REIFEE B b TR U VE I F2 4 MDA, MDA (T8 R M AN 8 3 T iR, e
H, I B MDA & R AL S AR RE 1A 56 - 76 LR A A, A 40P 9 MDA
SR, ZEYRD RN RRE s, AGRE R, AERERREE R LA T, S ACBEI H AT
HF ) MDA S84 T CK i, EhMA 10 d BF, 0.15% ~ 0.45% 13 &Eh BB kb i) MDA SE 25
F CK BH=F I AR (P>0.05) , ATRLKHIRIAIZER YA R BT H AR5 i AL
FRAERIBIR, 1M 0.60% % 0.75% -3 &1k & AR AR Fr i) MDA &2 E ST CK 1, 1l WiZH a3
HRE R B AR RIS R g SRR AR o, A B T BRI 0.30% 5% 0.45% -3 & 3h B AN e
Jhif 10 d LUSHIFRH i) MDA & SRR RIERE ETF, BRHX PR PRAE 3R aa 60 A2 vh 20 B p mle bR A
JEARBIE, HEAT; 0.15% 353 B pEH F i) MDA &5 CK 7E3hiME 40 d Z R Je i # k%
5 (P>0.05), ELEH/MA 40 d B RIESENN, HBUMRERER . T AEE S HER T E /N Betula microphylla
var. paludosa it & B, iZAEYIAE T L pMa AL FE R Fr i) MDA & &5k EART CK B, X 5ANRIRAE A E 5
TRV, R/ N HER B A R A KRR A, WHERAE AR, W H ARYEEAE 0.30% K% UL E
SRR NE R N B, X R H AR IS A i AN

NG SR SRS, R A RIS E VT TR e WA BUK T AR R
MG, BT AR A E T R AR A O TR RE P, [N, WTOERERE R B
B R, SRR R v, WRDEEZS A RV AP FEARRIS T, AR R B AT R T R A
SEE MDA SEHNHAWREE LA (P<0.01) . Fi#E LR AT AIME FFFEE T, R F A
MDA & 227}, SR ERIR. T Y R BB E T RE T AR AR A X AR O B R AR, H
AYEE MM TR A B R B S B E MDA SRIFFEANT ETF, SXiHH H AR5 @ 45wk
NIBE T & R IARANRAB G, AR SE T A RE R, hmi s e i SR i i)
fEE . ANRIN H ARISE B E T TR 7 45 8 S5EPA T A ) Nitraria tangutorumPRgBEse 28 51—, I
PEE A Sl & B 5 1RSI R UL, I YIESZ BIER A B 25l i A B A 1T AR A
xF B B i E

TEZ 3] LR AR, A& S S AN DU ARG T B PR 2 RIS, BT AR R i ik
HosERI SOD il POD Bl sEd bl Ve PR AN N A% P 8 . SOD HftEE#% b O, Fll H,0,, POD i
FrEi SOD =AYy H,0.P, (EIERIRGS, Wik BTG PESAE R S (R P, i A4 Tia 2R v
HIR AN E R B T S0E, PSR R B0 &Y B sh A oLk, Rl
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DA BT PR R RN 2 R0 AR, FEASRI P, Rl LI AR T, HARIEHE M F Y SOD i
£ 5 POD &SR E 2 SE EFHE TREAEEE, HANR B A T AR PRI T S BRE PR A S A A
BRFES. AR, HARIGEAEZR) HIEEHMBIE, 0.15% TR EEh &4 A vk Fi) SOD i PERRe:
ETFt, POD & EF-EEhMME 40 d BHFAE FIE, it H RIS E IS 84 0.15% M Ma IR, St
R EPUEAEEE DT Pa 3 i35, iH H ARSI 1A (0.15% & LU T HIEE R ) Ptk
Pt . B ECIL B, EERMAIREE P A Elaeagnus angustifolia 2 IPTEREGREPE S TG TR,
MR TR A R R AR — R N TR EERR R, — BB XTI S R R AR IR, AR
RERER, BEmFE AN ERAE 14t FEAIRE T, REEMNAMFFEEHTT, 0.30% 35S 3h B A kit
Ji) SOD., POD it & 0.45%+- 385 3h S ALFRAHAR AR i) SOD TR MR SE EFHE TRER A, ek
HPMBRREEHTT, HARZSRAE e 2 B0 E S AWE R . 0.60% /% 0.75% 158 &3k B A P41
PRI 9 SOD JHP T CK By, 1) POD JH MR EET CK 89, #iHH7EEE L3 NE TR SOD HI1E
HE T POD B, {HANM A RA)TE RSS2 T A AR 20, SR EEIR THiE g RS, &
S0} R - R B A HRSTRE 155
3.2 it

ZE LT, HARYEEmMERESS, 78 0.15% & LL T HESE BNy, SEdRasE il s RiTE
TUEEHRPERE AU E R, PSR SR, 4eRptt G 0 IEH i T, (Y T3S h k3] 0.30%
KUl BB, HARSSEP AR RE BRI, EHEEANRER, RIESEEREREINR, m&SEHEERE
T2. B, 7EHARIEE R R R R B e 3 3 S B ARA ST LU SR B AR K . HARIER =
TR Z IAEEEESNR, BRIR TSR, i b B A A, Mk, #E H AR L
PR S %R B XN RN 2 —.
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