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Physiological Response of Dodonaea viscosa Seedlings Treated with Light
and Water

ZHU Weiping', GAO Yongbin?, HAO Guangcun®?, CHEN Yilan*, LIU Dongming*
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Abstract: In order to explore the adaptability of Dodonaea viscosa in coral sand environment, three light
treatments, such as full light (FL), shade (HL) and dark (NL), and three water gradients, including normal water
control (WW), moderate stress (MS) and severe stress (SS) were set up. The changes in physiological indexes of
stress resistance of D. viscosa seedlings under both light and water treatment were studied. The results showed
that light, water and their interaction had significant effects on contents of malondialdehyde (MDA), proline (PRO)
and soluble protein (SP), and the activities of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT)
(P<0.05). The MDA content remaintained at a low level in HL and NL. SOD activity increased with the increase
of dark degree. POD activity is the highest under FLxXWW condition. With the decrease of light intensity, CAT
activity increased gradually. The content of SP was the highest under HL and SS, and the content of Pro was the
highest under HL. and MS. Therefore, light and water had an interactive effects on the growth of D. viscosa
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seedlings. In the practice of ecological restoration in special habitats, appropriate shade and water would be

helpful to the growth of D. viscosa seedlings.

Key words: Water; Light; Dodonaea viscosa; Physiological response
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¥1(2021—2035 4¢)), (HgRiali SR AER E K
THREEMR) ZHMEFNIUREIHMN . —. H
HAEMEIE A S RRRTEE . BRESRR
RyFEE. BEEHERTABESEAE. 1K
il F N5 B IR LA AR A BT 3 e
B AIAA I IR 22—, B TR A
R CHBE R AIERIEAESS, SRR RSk
&, ARFANE BRMIEILA . Sl = Kk R
H, CBEHEESE I b R, WERE L KR H D
— AR R GG, GBI ERIE. 5
BURH . ABRI RO SARARA, B IF HERE B
G ek WK, ARSI, TAEL. 4
oAk K RE.

P Ml (Dodonaea viscosa) N7t & 1 F} (Sapinda-
ceae) FIEAREUNTFAR, & 1~3 m B8 & feF A
AR/ BRI, berHRE, AR RO TR
JERIE, 2 83 8 TRIARCR, RINLKREY: o
i THRE VO FE AR, AT TR,
WA bt by AR RKIE, B4 19, i
TRMEH, 2 RIIFIIE R F . oy i)
B HEMEK, LFER. EHTETE, TR
MR E T AR R STENG B A 25 R G gE#F
Vg R HE R OR 3 RS 5 DL R Y 351 b 20 855 ¥ 5 AL 12
BEARIFIENTE . SHE AR S EEE
SREZN R, AU E /AN R AR E, (HR
RTER R 15 FHOE 2 0P 5 B R B+
FRHE ot P AR KM 15 48 A, 573 [ AR I A
%o 2018 4 10 HERIME R S, 7EXT w47
EYRRIG, WOREAFF, A% TIE 4 5=
J&, 2022 4 10 HET, A0E IR0 2 5 1 4
VKR MR R, 5T E (Canavalia rosea) |5
B (Ipomoea pes-caprae)- R Fi(Volkameria inermis)
SR EE AR -

WP AR AR RS . BURIB B, A
[] e FEF K J Ak B 6F %)y v 1) AR 3 52 1) s ke 1 A R
YIS IR RE N A W, TN BE(MDA). A L
MEALEF(SOD). I A Y (POD). i AL A

(CAT). [ ¥t 2K 14 (SP) A 2R (Pro) 2 i B M 43
I fig 775 55 1 B AR FEARARD) . MDA 2 AR Ak
PPz, BRI AR R S MDA F K
IEEE), SOD. POD. CAT #2& 3 8 i Hi L i,
SOD AL B 7 & A AL [ N AE B Ho0,, POD
CAT 1 H.0, #4b N H0, MITTIRZERE R SE I H
5" SP. Pro &4l B (1iBE AT YR, HYE
i $EmE SP. Pro & & AT LARFRAHALIBIE S, (E4Hi
JEIERSE, MM ARIEI S S ThREIE S, DLYESr
TEH AR B s ST, S IR ARTK 432 RS MR 3B AN E ARy
WS A K EEAESE T, N T IRFTS)
PR KA AR BRI N, AHIEFEAE T AR F A
el P9 (R 36 KT 7 e BRI K 4 SR R AR B R
Xof A A BEAR AR (R IR TG, IRI6 45 e x5 T
LTI RIS AR A B E R L, O
IR TR 5. TRIVERM e L. A%
AR R A B AE S R IR R S .

1 MRLRN 714

1.1 %

WA (Dodonaea viscosa) ¥ KA T M h
Bl B r A R R AT I o 2022 4F 2 F) At
BRAEEIT, B TR mUE XA, 4 A
JEWERFI T H
1.2 R

2022 46 H 8 H, FHEKMPRm3mm1, $k
% EAR USRI . R/ ML R, BT
10 cmx8 cmx8 cm fE.75 7, 20 fi/7%, FRECEE A W
W 70%. %5t 10%. BFFE 10%. #35% 5% AHLIE
5%. JEHRIRE: (1) 206 AR IEM; (2) WEH:
2 EEAUEN; (3) HEE: G 2 JEROANEMK
R KB E RS KE): (1) IEFEK: 40%~50%:;
(2) HEEMNE: 30%~40%; (3) EHEMHA: 10%~20%.
oA, FEAEHE 3 ANER . KIEEI RCQ-
360 N ARG FRM, WEIRE 25 C. R
224 pmol/(m?-s). MG 12h/12h. A Model
MQ-100 Serial#2070 (USA) & CHRIRRE, 4%,
BF BB AL 1R 658 50 31 224 140 0 umol/(m?-s);
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RARREIEEGIK S, ¥ IS KB AR %
SEJCHEIN . B RFENLCEAE R IR E, DL IR
A FEAR . 20224 7 A 13 H, #i 10~
15 cm, AAHEAMKCHIZEE, ISR, X
BRI AN L) RE AU 5 AH O PR AR B AR AT
1.3 Hik

MDA £ & X B ACE L Z R (TBA)EPI 52,
SOD ¥ P 5% I %0 PU ME(NBT) e Ak 38 J 32 00 &
POD 754K @ B Ry &y kU2 2, CAT i& 1R
FHLANRSGENT 32, SP &5 — Wik FFER(BCA)
EIBNSE, Pro & &R IR e —FH Je kU2 E .
1.4 HEHGH5

F Excel 2016 % £ #iE 47 %58, F SPSS Stati-
stics 26 FAFXT B HEAT Gt W o SR SR 2R 5 2%
43 BT (One-Way ANOVA)FI /)N i 35 22 F9(LSD) 7>
HT K 23 e of A2 BRAB AR R 20, S R AL R A 7K 23
JE6T AR AR AR R0 SR B ORI 28 5 22 0 i, (RIS
RN ET7 2 Mt AT K5, KH Duncan’s ¥57E P<
0.05 /KF kAT 2 HE L

2 SRR

2.1 JEERFIZK 23 X B0 B B 2R B RS e

T, IEE KRR S R, A
45%; R R, 7K 43 H B JH 38 1) 15 1 26 5t v » A 40%3
SIS AR T, K A3 B b 1 R R A, N 45%.
AL, EHREREE, MR R AR K AR
2.2 MDA & &4k,

I 1AL, 4R, SMI4E 1) MDA & & i
E e TN B A, HK RN A i 2=
FARE, 779N 61.83. 53.40 nmol/g, BT IEH
57K (42.04 nmol/g). HEFFR, 7K FEANH FE FpE i)
ZRANEZE, 430N 12.94. 17.35 nmol/g, HET IE
HEK(23.58 nmol/g); HEIE T, /Ko EEFNE EE A
) MDA & &4 °8 17.09.7.94 nmol/g, %5723, B
T HHIEE/K10.13 nmol/g) 2 RN
2.3 JLEMEREERRL

At WERIARRE TS, B4 SOD Gy
524 1388.05. 1250.71 F11895.19 U/g, SEIGALFE 2
T AR AL, W] RRE ] T R LIA N )
SOD EPE(E 1), ACRERIZAE T, ARIZK e
ff) SOD Wt Z AN 2 JRIESFAETR, sk EEA
H A T ) SOD W20 1110.09+ 910.45 Ulg,

BT IEHE K (665.04 Ulg), HERDZE.

2ot EBIARRETS, B POD it
435N 105.48. 82.10 A179.90 Ulg, 4)eAbFis T
R T B R R b, M R RN B A B 1) 2
NEEE ). 26T, /Ko EHEE AR POD
TEPEY N 99.51. 99.44 Ulg, 8 ECT IEH K
(117.49 U/g); EBAZAE T, AFFEEK S HrE POD
TEYEASZ R PRI, KA ERL, TR Ha A
1EH27K POD &% 73714 93.86+ 71.05 A1 74.80 Ulg,
T 2 T e R R K

2 MRS R, BAh i) CAT 3G 17
W 72314 122.78 A1 164.44 Ulg, B I8 50 B K
55, CAT JEPEM R, HASIR e HE b 22 ) 22 57 i 2 (]
Do 2061, IEEFEK . /K5 FERTE FEJ A ) CAT
TN 73.44. 68.69 F1 74.79 U/g, BiHI CAT
TEPEARSZ Ky e s s R 24, 7K 55 5 B Iy
I CAT JEMERAK, 7 85.32 Ulg; MG R, IEH%
K~ 7Ky R BE RN ER B 3 CAT 1514551 198.47.
174.52 F1120.31 U/g, CAT &Rl 7K 43 ol 7 75 1
IIZEREAG, K Wi 5 1E 45K (A R 2 57 2%
2.4 BERTYENZEL

2. WERANURRE T, B SP & &5
9 42.66. 22.85 F126.20 mg/g, YA RS L3 T
FRF 2N 1), 2FMT, EFEBEK K
g3 v BEAVE FEJWE SP 5 &4 i 43.89. 50.54 il
33.56 mg/g, HE MG T KT AR R I
Ky WM, IEWEK. K5 R E A e
() SP & &2~ 19.02. 19.33 1 30.20 mg/g, =
i B 2w T AR R oK, BEE, W
KL K43 v B AN B e SP & &4 31.27.
28.96 F1 18.39 mg/g, HJEJHHif i AT b B i Al
IEHTEIK,

2. AR R, BWIZE) Pro & &S
A 74.11. 247.40 F1296.71 ug/g, B RBHANEE RS b
FEZE T4 ). 26T, EfFEK. K
o3 AT E FE AR Pro &0 A 75.45. 84.07
62.82 ug/g, Ko Mia 5 IEHE ¥ KIE Z R A RE, M
HEME SR EMENESRE: EHT, Kof
FERIE) Pro B, N 338.07 uglg, SIEHE
FNHI R o [ 2 e S 3, {FL IR 48 7KOR B B filpa
MZERALE; BEEN, EWEEK. KoM
JRIET Pro F 530N 360.87. 335.04 F1194.22 ug/g,
IEH KSR EE ZERARE, (HEEHEEE
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T 1B K R B e o [\l MDA. Pro fll SP & &, SOD. POD F1 CAT &
2.5 HESWT A B E W (P<0.05), HGIEAIK o XX 248 bR~

MR TR, SEREAMUK I a2 B oA AR S HAE A (P<0.05).
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B 1 JGREFIK S i T IR ER ) MDA SP. Pro % &1 SOD. POD. CAT i&HAs k. WW: IEH 3K, MS: /K2> B i ; SS: 7K 43 B EE il ; FL:
40%; HL: 3R], NL: B M EAFFRRR % 7 B3 (P<0.05).

Fig. 1 Changes in contents of MDA, SP, Pro, and activities of SOD, POD, CAT in Dodonaea viscosa under water stress and light treatment. WW: Normal water

control; MS: Moderate water stress; SS: Severe water stress; FL: Full light; HL: Shade; NL: Dark. Different letters upon column indicate significant differences

at 0.05 level.

1 GRS Wi AL B ARSI O 75 22 53 A

Table 1 Variance analysis of effects of light and water stress on physiological indexes

5 LI Light (A) /K4y Water (B) AxB

Index F P F P F P
i —f% Malondialdehyde (MDA) 658.445 0 86.683 0.003 138.576 0.001
JHE Proline (Pro) 167.951 0.001 264.865 0.001 92.998 0.002
[ Soluble protein (SP) 34.606 0.008 15.752 0.029 26.143 0.013
EBEAYIE AL Superoxide dismutase (SOD) 19.350 0.019 20.045 0.021 10.552 0.044
IS AL YA Peroxidase (POD) 81.369 0.002 12.737 0.038 16.156 0.025

i E LA Catalase (CAT) 70.255 0.003 72917 0.003 42.590 0.006
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JE IR AR 43 2 s A ) AR KR A I E R
W HHF T E AR R M R 1, XHE
WA= R A8 HAE IS A 0 50 R B G RRI K 5
FHEAEF, 3 B PT 22 A 38K 3 Bk = 5 A ) e
SK PR A7 TR0, 7 56 ' AR e R S A D) 2 o B 47 T
Mol AHF 7T, FERR L 7K oAb HE E S A4 T )
MDA. Pro 1 SP ¥ & & SOD. POD 1 CAT i&MH
RERCM, XX LSRR AR B IS AR

T AR P 1 S AR B 2 5 e JEE T o S A
M, &R MDA & &R 817, 1Y) MDA &=
B ' R TR PR I BRI, L5 ' FRRER K 23 %o
HEYRRIECR, ARTHAEK, AT,
RG2S AF T, I 2 P o A 3 1S 5 A 240 A e i
5, MDA & ERFFEAUKT: BHADEF, Wi
MHEEIE MDA FEHREGTIEREK, X5
W RSS2 1L B2 5 (Carex diaoluoshanica)lt)
FFE 4t B—%. SOD. POD FlI CAT 355 A F| T
TE SR M P (R3S T A, AT R M i A A A1
AHEFH, ARDERAFIK S4B SOD. POD. CAT
TEPEAR AL AN 5, SOD JF PEAE 4G A [ R A
SO, SRR B b E AR R N A = s POD v
TEMER] N A, A0 T IEF /KT POD i1 i
B, EREAE R EEME POD iR CAT i
PR ' HE G FE S5 T iy, HAS6 R CAT W& AR
iy 38 FE B AR AL T AR AL o X 5 B A F T8 A (licium
lanceolatum) APV, i 4 L 4% (Camellia japonica)?")
A=, TR FAEP NS AN [F] SRR AN K oAb HE AR
TBEEERI A —E . EYIEI$ER SP. Pro &
DI INA Rz &S, IR IRK 5 ARk, ¥
YRR SR AR FEBNAS AT, AR T, SP A&
B ' B8 P I 53 T ek 55 » Pro 25 B2 i ' R 5 B8 ek 559 1T
I, BLERRC S HEA R TR Pro, (HARI TR
SP, X S5FLAEMSEPIRII el AL EH T, K
Sy E AN SP E s, EMHAR Pro &R
s SIS R, SP. Pro 2 &4 B i A2 B R T PG,
Ui B AMICK 7B R T3 SP & &, R A
KA R THE 5 Pro & & .

25 b, RSB AL BRI A AT MDA &
YERFAE BRI 5 B FR /K 2 b 385 R T4 5 SP
FraL, MR AT B K o Kb A R T4 R CAT v I
Pro ¥ &, BEE ALK/ 4L #E A R 42 % SOD.POD

WE, AERUK YT R A TR R POD i . 35
GrA T A SRR AL Py L X, AEFRE 3 A T
FIRR AR A PERE D, JRAE TR, wiheg
HEARY L . XM TR, s TR, AR
Kk, XA NS, b A b R A
PRI, RSNy T A M AT R R A B A A B R sk
Eerh, EARR TR TSGR RIS 2 Be K, AT
PRAER T TSR RIK S BEAT B &, PRES BT I A
Koy BOEHFA T RRIEL N ROE 5K, (4
BRI 2 RN AT BLBEAT L &4 e
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