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Abstract; The dynamic change of reactive oxygen metabolism and protective enzyme activity in branchlet
of Casuarina equisetifolia Forst. seedling treated by 0(CK) , 12.5, 25, 50, 100, 200 and 400 mg « L'
quercetin-3-a-araboside ( Q3A ) and quercetin-3-B-glucoside ( Q3B ) for 0 — 72 h was studied by
hydroponics. The results show that with rising of mass concentrations of Q3A and Q3B and prolonging of
treatment time, O, production rate and contents of H,0, and MDA in branchlet all significantly increase
and generally are significantly higher than those of the control, only appearance time of peak value of

every index is various. And O, production rate and contents of H,0, and MDA treated by 400 mg - L'
Q3 A and Q3B are the highest. With prolonging of treatment time, activities of SOD, CAT and POD in all
treatment groups appear the trend of increasing firstly and then decreasing, only appearance time of peak
value of every index is various. Activities of SOD and CAT treated for 12—-60 h and POD activity treated
for 12-48 h in all treatment groups are higher than those of the control. Activities of SOD, CAT and POD
treated by 400 mg -+ L™" Q3A or Q3B for 12 h or 24 h all are the highest. Generally, with rising of mass
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concentrations of Q3A and Q3B, activities of SOD, CAT and POD gradually increase at the early and
middle stages, while appear the trend of increasing firstly and then decreasing at the middle and late
stages. After treated by Q3B with different concentrations, reactive oxygen metabolism level and activities
of SOD and CAT all are higher and POD activity is lower than those of treatment groups treated by Q3A
with same concentrations, meaning that allelopathy mechanism of Q3A and Q3B to C. equisetifolia is

different.

Key words: Casuarina equisetifolia Forst.; quercetin-3-a-araboside ( Q3A); quercetin-3-B-glucoside
(Q3B) ; allelopathy; reactive oxygen content; protective enzyme activity
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TR BE A RR B A 2% Hh A 4 S M T B e L o il
BB R R, S O UE R R I 3 PR AR — B, R 2R3
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1.2 FHi&

1.2.1 K@iy k LEBRF2012F5 HFE9
ATERR R MR E RS R it s, 78S AT
AR B KB REERKEZ 9 ~10 em /M,
i 60 mg - L' 28 CRIZ I (COTE 76 /N 3EEB 2 em Ab)
24 h J5 H 28 oK vh e g A KB 1) /N B B Of
o R0 AR, 25 B K B 5% ORI AE /N s 3 3
3 cm 4b), FI%ETKH;“EEEMLT&IEMZA%W%
e, B H O 2B K 1 IR, UK EE 30 d JE kUK
15 ~16 cm H 5 ~6 Dok MR g —SUW A bE,
2 MGC-800B B N TS M5AH ( il — R s
HIRAFD)H, FHK(6:00 = 18:00)28 °C ~30 C
] (1800 ZYH 6:00)24 °C ~26 C . HRIGIHIR
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J& 400 pmol + m™ « s7' B SAHKEEE 60% ~
70% BYSAF RSB F% 5 70 T3 U8 AR R A4

2 A T AR AL B
1.2.2 LB & 2 7 ik fEFREC Q3A F1 Q3B 4%

400 mg, 535 2 mL HEE A AR T L B FOK TR BE 2
500 mL, ] RE-2000A RUJEFE 78 % 4% ( i o A= 4k
IXEE))F 50 C .30 r - min”' BEFEZE K, PRI AR
W2 20% J5 N 100 mL 25 257K, R EAE 4 Wk, LU
BRI B R E R B TKERZ 1 L IFH
EBE TR RBE R W 12.5,25.50,100,200 F1
400 mg - L7, BEA] FH F Ak de i 31 %6 B Sy 2 88 1K
KR B AT AL AN B /K B W f) S AAE S s B
5 R -8, HER R, &K 100 mL, 5%
K314 AN AN 3 IRE R B—FEE 20 #k, 5
B FALBEAY 0,12 .24 36 .48 .60 172 h & EH 1 £k,
SUHCRERRRIEE 1 0, KRR im 5 IR &, T4
PRFE BRI E , A5 55 1 A BT i AN 2 P B RS 2 43
o

1.2.3 Az i & H0.2 g A IIA S5 mL il
219 50 mmol - L™ BERRZE I (pH 7. 8) , T-UKif &A%

FHEE ARG T 4 °C .10 000 r + min~' .0 20 min, |
THVBRN AT B F 9 8 (MDA ) & & & CAT,POD FI
SOD &M E , S RESCHR] 24 117 200 %€ H,0, &
it S IEOCHER[ 25 T e O 77 AR Bl Je B 7
SEO RN E MDA 5 SR FH SR Al
SE CAT 6 ; SR A QAR EN A 2 POD 7644 ;K
FH R Um0 5 SOD Tl T
1.3 iRz

K H SPSS 18. 0 ik d 725 7 i Mk 5 (LSD
P<0.05) KI5 22008 .

2 HERFpAT

2.1 3O, FEEERKR H,0,71 MDA & =880
2.1.1 #F 0, FARFENHwm LA FEKE
Q3A F1 Q3B /KK AL 5 AR RREE Iy i /B O; 77 AR R
REhS I 1, M1 ATLFEN AEFBELT
RIKE LN O, 77 A s R AE LTI N (0 ~
72 h) #7E 0.4 nmol - min™" - g ' A4, ARALIREEAR /N

£1 FQ3AF Q3B KIFREIEAMEL B/ O FFEERMABTL (X2SD) Y

Table 1 Dynamic change of O, production rate in branchlet of Casuarina equisetifolia Forst. seedling after hydroponics with Q3A and Q3B

(X+SD)Y

b2 AL BERF ] OF 7243 /nmol « min™' + ¢! 07 production rate at different treatment times

Treatment” 0h 12 h 24 h 36 h 48 h 60 h 72 h
Al 0.43+0.03Aa 0.42+0.02Aa 0.44+0.02Aa 0.43+0.02Aa 0.42+0.02Aa 0.41+0.02Aa 0.42+0.01Aa
A2 0.40+0.04Aa 0.45+0.05Aab  0.58+0.04Aab 1.61+0. 18Bb 2.21+0.22Ch 2.81+0.21Db 3.50+0.26Eb
A3 0.40+0.04Aa 0.49+0.02Aab  0.64+0.04Aab 1.77+0.06Bb 2.61+0.26Cc 3.52+0.32Dc 4.01+0.08Ec
A4 0.42+0.02Aa 0.55+0.03ABb  0.85+0.03Bb 2.34+0.25Cc 3.43+0.33Cd 4.08+0.26Dd 4.22+0. 13Dcd
A5 0.41+0.02Aa 0.84+0.04Bc 1.62+0.31Cc 2.70+0.20Dc 3.84+0. 18Ee 4.3320.06dFe 4.43+0.08Fde
A6 0.40+0.04Aa 1.26+0. 10Bd 2.55+0.04Cd 3.88+0.47Dd 4.29+0. 09Ef 4.63+0.20Ee 4.65+0. 16Ee
A7 0.42+0.01Aa 1.71+0.12Be 3.38+0.36Ce 4.51+0.27De 4.75+0. 14Dg 4.71+0.25De 4.63+0. 13De
Bl 0.41+0.03Aa 0.40+0.01Aa 0.40+0.02Aa 0.41+0.02Aa 0.41+0.02Aa 0.42+0.01Aa 0.40+0.03Aa
B2 0.39+0.04Aa 0.52+0.03Ab 0.75+0.09Aab 1.54+0.28Bb 2.61+0.36Ch 3.25+0.27Db 3.67+0.39Db
B3 0.40+0.03Aa 0.59+0.03ABbc  0.87+0.04Bb 2.13+0.06Chc 3.33+0.51Dc¢ 3.78+0.05Ec 4.2020. 11Fc
B4 0.42+0.01Aa 0.65+0.03Ac 1.43+0.29Bc 2.56+0. 19Cc 3.89+0.09Dd 4.27+0. 10Ed 4.37+0.08Ecd
B5 0.40+0.03Aa 0.95+0.04Bd 2.07+0.43Cd 3.47+0.59Dd 4.23+0.20Ede 4.53+0. 11Ee 4.61x0.08Ede
B6 0.41+0.03Aa 1.37+0.09Be 2.77+0.07Ce 4.83+0.39De 4.73+0. 11Def 4.73+0.08Dd 4.85+0. 15De
B7 0.41+0.02Aa 1.83+0. 12Bf 3.29+0.26Cf 5.36+0.49De 5.21+0.45Df 5.07+0.08Df 4.94+0.20De

D &30 d R B B /NG P R R TRl — A ) A [R) 9 B8 4k B ] 2% 5 @ 3% ( P<0. 05 ) Different small letters in the same column indicate the significant
difference among different concentration treatments of the same compound (P<0.05) ; [F 17 4 A [A] 1Y K S 76 R 7R W) — ik B Ak B 78 AN [R] i [i]

[6] 2% 5+ @ 3 (P<0.05) Different capitals in the same row indicate the significant difference among different times in the same concentration treatment

(P<0.05).

DAL-AT: 43505 0( X M) | 12.5 .25, 50, 100, 200 F1400 mg - L' 4 f 85 2 -3 —a— B[ 1 A8 5 ( Q3A) 4L B Representing 0( CK) , 12.5, 25,
50, 100, 200 and 400 mg - L™! quercetin-3-a-araboside (Q3A) treatments, respectively; B1-B7: 4325 0 (X} &) | 12.5, 25, 50, 100, 200 F
400 mg - L' e % 2 -3-8- A M (Q3B) 4B Representing 0( CK) , 12.5, 25, 50, 100, 200 and 400 mg - L™! quercetin-3-8-glucoside ( Q3B)

treatments, respectively.
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1M Q3A Fl Q3B ALY O, j= Az BRI = T X R,
HEMA 122 73k 2K

FH Q3A AT ARIERALBE | Fifi Q3 A e B 1) 2 i A ik
BEAF RN LE K, O, 77 Az 30 S 1 2 3 7 =
P HAEALBRE 0 ~48 h A b, Hod 400 mg - L
Q3A AbFELL 1Y) O, 77 Az 3 8 S b ¥ a5 s H 3 K i
‘E'%,?f: 48 h J‘i?ﬂﬂ%%{ﬁ(4.75 nmol * min~" - gfl ) ,;H\:
J5 O) PPAEUR S F B, (H 22 508 1 355100 i1 200
mg - L' Q3A ZbFRA O ;= A BRI TE 72 h ak FIEAH,
Iy 5M 4.43 F14.65 nmol + min™' - g7';50 25 F112.5
mg « L' Q3A ZbFEA] O, = A R AE 0 ~ 24 h HE 4L
18 75 24 h J5 O; A BRI I 0, HI97E 72 h ik
FNIEAE , 535~ 4.22 4.01 F13.50 nmol » min™" + g™,

Q3B HEATALIRAL B, /I O, 7= A R AR Ak
PG Q3A ALBERML(FR 1) , AR 0 F= A il %
£ 0 ~36 h I H KT Q3A ﬁiﬂ;/ﬁ\:EPAOO mg L
Q3B AbBHAL O, 7= A #AE 36 h ik B e i {E (5. 36
nmol + min™' « g™ ; H B L&, 7E A AR R ik
JE Q3B ALFRAL Y O, 7 Az i Z& ¥ iy T AH N MR BE Q3 A
AbFHZH

2.1.2  H,0,& 20 %a SARFTERE Q3A
F1 Q3B /KIGAL IS AR E i /ML H, 0, B i B 2
AL 2, B2 2 ] UL FE X B AR R R BR B 4
/N H, 0, % 84 0.71 ~0.79 wmol - g™, AR A
K31 Q3A A1 Q3B £ AL HLZH (1) H, 0, 7 = ¥ & T Xt
MR, A b 22 58 B K

Wil 25 A FLVA 3 1 i v RAD B ) A ZE 4 4% Q3 A
ARFRAL Y H, 0, 7 A b 5L 2R W i ke A, ik
L AEALEEAY O ~ 48 h ¥ A, FHodr F 400 mg - L
Q3A Ab¥E H,0, & 3 MU P H ¥ i &, 7F 48 h ik 3|
e E (6. 74 pmol - g7') ; I 100 #1200 mg - L' Q3A
AEBR H,O, S EIATE 72 h A B (E, /5o 6. 21
F16.41 wmol - g”'; 150 .25 F112.5 mg - L™ Q3A 4b
0 ~24 h H,0, % IR AN, 2 72 h K5 1E
8,53 591°55.64 5.12 f14.44 pmol - g™',

FARFREE Q3B A3, /MR H, 0, & it 1Y 22 4k
R Q3A IR, IXHIFET 0 ~36 h H,0, &
AL, 400 mg - L' Q3B 4bH H,0, & 5 7E 36 h
KFN A, 9 7. 28 wmol + g5 1 200 mg + L' Q3B
AbFE H,0, % HEAE 60 h iAEIEE (6. 54 pmol - g7')

F2 FQ3Afn Q3B KIFREEAKELSE /N H,0, SEHIETH (X£SD)Y
Table 2 Dynamic change of H, O, content in branchlet of Casuarina equisetifolia Forst. seedling after hydroponics with Q3A and Q3B

(X+SD)Y
b 32) AE AL FERTE] H,y0, &/ pmol - ¢=' H, 0, content at different treatment times

Treatment?” 0h 12 h 24 h 36 h 48 h 60 h 72 h
Al 0.71+0.04Aa 0.71+0. 10Aa 0.79+0.08Aa 0.76+0.07Aa 0.72+0. 04 Aa 0.71+0.12Aa 0.75+0.03Aa
A2 0.76+0. 10Aa 0.79+0.04Aa 1.0220. 16Aa 1.82+0.29Bb 3.29+0.36Ch 3.79+0.46Ch 4.44+0.39Db
A3 0.71+0. 10Aa 0.84+0.09ABa 1.08+0. 13Ba 2.29+0. 14Cc 3.84+0.23Dc 4.36+0. 13Ec 5.12+0.23Fc¢
A4 0.71+0.04Aa 1.18+0. 15Bb 1.51+0. 14Cb 2.89+0.04Dd 4.68+0.17Ed 5.38+0. 16Fd 5.64+0. 16Gd
A5 0.70+0. 04 Aa 1.60+0. 06Bc 2.17+0. 16Cc 4.02+0. 17De 5.78+0.22Ee 5.98+0.25EFe 6.21+0.09Fe
A6 0.82+0.08Aa 2.14+0. 13Bd 3.66+0.27Cd 5.730. 15Df 6.14+0.25Ee 6.32+0.08Ee 6.41+0.09Ee
A7 0.76+0. 12Aa 2.59+0. 18Be 4.39+0.22Ce 6.33+0.31Dg 6.74+0.23Df 6.35+0. 11De 6.29+0. 12Ee
BI 0.74+0.04Aa 0.75+0.05Aa 0.76+0.03Aa 0.76+0.03Aa 0.78+0.05Aa 0.78+0.04Aa 0.76+0.04Aa
B2 0.73+0. 08 Aa 0.88+0.09Aab 1.04+0.09Aab 2.08+0.21Bb 3.37+0.33Ch 4.13+0.31Db 4.89+0. 19Eb
B3 0.71+0.05Aa 1.14+0.08Bb 1.36+0. 12Bb 2.72+0. 13Ch 4.18+0.19Dc¢ 4.89+0. 13Ec 5.63+0.22Fc¢
B4 0.76+0.05Aa 1.58+0.17Bc 1.99+0.31Cc 3.52+0.33Dc¢ 5.27+0.22Ed 5.75+0. 12Fd 6.06+0.29Fd
B5 0.75+0.06Aa 1.97+0.21Bd 2.74x0.15Cd 4.34+0.20Dd 5.98+0.31Ee 6.14+0.07Ee 6.30+0. 19Ede
B6 0.76+0.03Aa 2.54+0.23Be 3.79+0.47Ce 5.12+0.25De 6.39+0.29Ee 6.54+0. 12Ef 6.43+0.20Ede
B7 0.74+0.03Aa 2.96+0.25Bf 5.34+0.51Cf 7.28+0.93Ef 7.14+0. 38Ef 6.75+0. 24Ef 6.58+0.20Ee

O[5 Hp A R BN 8 32 7R [] — 14 0 A [ o B Ak B4 ] 22 57 5 3 ( P<0. 05 ) Different small letters in the same column indicate the significant
difference among different concentration treatments of the same compound (P<0.05) ; [ 47 H A6 B K5 75 2 7 [5] — e B8 Ab PR AR 7R [] 15 [a]

|f] 25 5 5L 2 (P<0.05) Different capitals in the same row indicate the significant difference among different times in the same concentration treatment

(P<0.05).

DAL-AT: SR 0(XHR) | 12.5, 25,50, 100, 200 #1400 mg + L~ # 38 -3 —a~FI R (Q3A) 4L F Representing 0(CK), 12.5, 25,
50, 100, 200 and 400 mg - L™' quercetin-3-a-araboside (Q3A) treatments, respectively; B1-B7: 43l 0 (X} &) | 12.5, 25, 50, 100, 200 F
400 mg - L' e % 25 -3-B-H A M (Q3B) 4L Representing 0( CK) , 12.5, 25, 50, 100, 200 and 400 mg - L™! quercetin-3-8-glucoside ( Q3B)

treatments, respectively.
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W) B8 IR 53R 5 o 4R

B2 %

MK FF AR Q3B AbFEA R, H, 0, & &
i TR BE () Q3 A AbFRA
ST S A R AR R B /ML H, 0, & 1
X Q3A Fl Q3B b LA 5 O, 77 Az MR A,
ANFEVREE Q3B ALBRAL O, 7= A3 R A H, 0, & it il 1
WEEEAT VR A O R B 1 Q3 A AbFRAH , HF] 400 mg - L
Q3B AbHHJS O 7= Az R A H, 0, 7 05 (B 8 0 %) Bisf
[B] ¥ 48 h $&EHTZ 36 h,
2.1.3 *F MDA 228 ®h ZAFPEEE Q3A
FT Q3B 7K 35 b 385 A JBR B 40 1 /R MDA &5 5 1 3l
B FE 3, B3 3 v UL AR IR N AR R B %)
Hi/MEH MDA & & 3KF 1.97 pwmol - ¢, HAFIE
KT Q3A F1 Q3B 4 ZLFHLH 1 MDA & =155 TXF
TR, HLRVAR b 22 55k 1 25K

Wi 25 A FLVA 32 1) i v AR A B i) (1 S K | AR [R] B
HRE Q3A AbFEZH Y MDA & H 44 5258 Wi b hin i #a
P HIYTE 72 h iR B Hey ; Hf,400 mg - L7Q3A Ak
FHZH MDA 25 2 76 AS [ B 39 44 4% 555 100,200 AT 400
mg + L' Q3A ZbHEZH MDA &5 7E 0 ~48 h B HE R |
TE 48 ~72 h ¥EHIELZE ;1 50 .25 F112.5 mg - L' Q3A
AbFRZH MDA &5 F A X 2812

FHARI M EE Q3B A3, /M MDA 5 ARk
5 Q3A LA, A A/ 400 mg - L7 Q3B Ab3E
ZHE) MDA S EAE 0 ~36 h B A 78 36 ~72 h 1
WG, Sk EE AR Q3B A [F B A]
MDA & 345 T AN MR FE 1Y Q3A ZbFRZH | H AR JFR 2
/I MDA F & XA RIREE Q3A F1 Q3B L /s Ab HH 11y
Ml AR O 77 AR R A H, 0, S AL,

£3 A Q3A #0 Q3B /KIZEFAREL E/IME MDA S EHZHAZH (X+SD) Y
Table 3 Dynamic change of MDA content in branchlet of Casuarina equisetifolia Forst. seedling after hydroponics with Q3A and Q3B

(X+SD)V
b2 AN AL BERS ] MDA %53/ pmol - ¢! MDA content at different treatment times
Treatment” 0h 12 h 24 h 36 h 48 h 60 h 72 h
Al 1.87+0.12Aa 1.88+0.16Aa 1.85+0. 10Aa 1.92+0.17Aa 1.88+0.09Aa 1.89+0. 14Aa 1.90+0. 16Aa
A2 1.83+0.26Aa 2.23+0.20Aab 3.33+0.21Bb 4.37+0.44Bb 5.28+0. 17Bb 6.03+0.70Ch 6.67+0.48Ch
A3 1.87+0.27Aa 2.60+0. 17Bb 4.00+0.20Bc 4.88+0.23Bb 6.15+0. 64Bb 7.33+0.56Cc 8.15+0.79Cc
A4 1.89+0. 13Aa 3.23+0.27Bc¢ 4.54+0.20Cd 5.60+0. 16Dc 7.47+0.37Ec 8.90+0.40Fd 10.41+0.42Gd
AS 1.89+0. 10Aa 4.19+0. 15Bd 6.45+0.38Ce 8.69+0.31Dd 11.00+0. 26 Ed 11.45+0. 60Ee 11.72+0.67Ee
A6 1.89+0. 16Aa 5.55+0.39Be 9.38+0.33Cf 11.26+0. 57De 14.03+0. 68Ee 14.65+0. 60EFf  14.99+0.37Ff
A7 1.92+0.11Aa 7.88+0.24Bf 12.22+0.40Cg 15.70+0. 61Df 17.34+0. 82Ef 17.75+0.38Eg 17.98+0.67Eg
Bl 1.97+0.20Aa 1.92+0.08Aa 1.94+0. 14Aa 1.92+0. 18Aa 1.88+0. 15Aa 1.90+0. 13Aa 1.96+0. 14 Aa
B2 1.93+0.19Aa 2.60+0.39Aa 2.69+0.29Aa 4.31+0.83Bb 6.73+0.76Ch 7.23+0.74Ch 9.64+1.21Db
B3 1.92+0. 13Aa 3.11+£0.25ABab  4.30+0.71BCb  5.43+0.96Cb 7.24+0.80Db 8.69+1. 18Eb 11.01+0.91Fb
B4 1.88+0.11Aa 4.45+0.29Bbc 6.42+0.33Cc 8.04+0.80Dc 9.35+0.34Ec 11.41+0.94Fc 12.77+0.79Gc
BS 1.90+0. 10Aa 5.56+0.29Bc¢ 8.72+0.57Cd 11.50+1.08Dd 13.88+0.71Ed 14.02+0. 88Ed 14.41+0.71Ed
B6 1.94+0.15Aa 7.15+0.76Bd 11.48+0.68Ce 14.99+1. 15De 17.20+1.25Ee 17.31+0.93Ee 17.53+0.87Ee
B7 1.88+0.10Aa 10.67+1.83Be 16.15+1. 12Cf 18.91+1.19CDf  19.79+2.10Df 19.89+2.61Df 19.92+1.29Df

D [R5 Hp A ) BN 8 32 7R ] — 16 0 A [ v B Ak B ) 22 57 5. 3 ( P<0. 05) Different small letters in the same column indicate the significant
difference among different concentration treatments of the same compound (P<0.05) ; [R 47 H AN 6] 1 K5 78 % 7w [R5 — e 52 Ab 2 76 R [5] 15 (8]

[6] 22 5% 1.3 (P<0.05) Different capitals in the same row indicate the significant difference among different times in the same concentration treatment

(P<0.05).

DAL-AT: M5 O(XTER) | 12,5, 25,50, 100, 200 F1400 mg - L~ #it e # 3 -3 —~ BT HLAABEF (Q3A ) 4bFHL Representing 0( CK) , 12.5, 25,
50, 100, 200 and 400 mg - L™ quercetin-3-a-araboside (Q3A) treatments, respectively; B1-B7: 3% 0 (X&) [ 12.5, 25,50, 100, 200 F
400 mg - L' e % 2 -3-8- A b (Q3B) 4 B Representing 0( CK) , 12.5, 25, 50, 100, 200 and 400 mg - L™! quercetin-3-8-glucoside ( Q3B)

treatments, respectively.

2.2 %t SOD.CAT #1 POD & RIS

2.2.1 *FSOD &M Hoh ZARFRERE Q3A
Q3B K AL LIS A RRE 4 i /ML SOD i MY 3125
AL 4, PR 4 WU B AL B ]S | AN ) i
Q3A 1 Q3B AbHL] SOD & 34 S Bl 5 B (10 A8 1k

R AR TR AR B ) A BT AN ] Hor 1400 mg - L™
Q3A AbFRL SOD JHHEAE 12 h ik FI4E 200,100 .50
25 f112.5 mg - L' Q3A AbFRAL SOD 3 PE 4 BI7E 24
36 .48 .60 F1 60 h ik F| I {H ;400,200,100 ,50 .25 F
12.5 mg - L7'Q3B A4bBRAL(H SOD & ¥4 BI7E 12 .24 |
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24 36 48 148 h ik FNIE(E , SHIN KA Q3A AbHiigH
AHEE,100 .50 25 F112.5 mg - L7'Q3B 4LFE4] SOD i%
PEXIHRAT 12 h IAFNEE(E . &AL SOD ¥ PEAEAb B
912 ~60 h ¥ T X IR, A b 22 55 3k i 35K ifi
TEALBRIY) 72 h A AL B4 SOD 3G 5 % IR 22 3R

F., TEALIRAY 12 ~24 h,BE Q3A FI Q3B #k i 42 5
SOD i P2 s ; i AE AL BE ) 36 ~60 h, B Q3A Al
Q3B ¥ B (45 =1 SOD 7% Pk 5 B S 18 I B i A8 Ak 4
e Hr 400 mg - L7'Q3A 8400 mg - L' Q3B At
P12 h,SOD I e,

®4  F1Q3A 7 Q3B KIEAIRIE AR E 4 E/INEL SOD FE MBI AM T (X£SD) Y

Table 4 1)Dynamic change of SOD activity in branchlet of Casuarina equisetifolia Forst. seedling after hydroponics with Q3A and Q3B

(X+SD)

b ) A AR BERS[E] SOD JEHE/U - ¢7' SOD activity at different treatment times

Treatment” |, 12h 24 h 36 h 48 h 60 h 72 h
Al 38.80+2.33Aa 38.39+3.22Aa 40.24+1.29Aa 40.50+1.72Aa 37.95+2.75Aa 39.93+1.00Aa 40.63+1.34Aa
A2 40.59+3.46Aa 43.13+2.68Aab 44.55+5.50Aab 46.71+4.91Ab 46.81+3.16Abc  47.51+2.84Ab 40.52+2.88Aab
A3 39.68+4.13Aa 43.62+1.44ABab 46.50+1.25BCab 49.55+1.26CDb  51.26+3.62CDcd 53.95+5.45Dc 40.02+1.38Aab
A4 38.84+3.48Aa 45.70+1.61BCb 50.57+3.23CEFbe  51.70+3.57EFbd 54.24+3.17Fd 47.41+4.33CEb  41.19£0.95ABab
A5 40.09+2.63Aa 47.72+0.48Bbc 52.13+3.35Chc 55.79+2.93Cd 47.71+£1.57Bbc  45.77+1.79Bb 38.30+1.16Aab
A6 39.41+1.62Aa 52.05+3.60Bc¢ 57.26+5.24Cc 51.52+2.30Bbd  48.52+0.96BDc 46.37+1.67Db 40.59+1.68Aab
A7 39.38+1.02Aa 62.25+6.62Bd 57.25+5.59Bc 47.97+4.60Ch  43.14+2.28ACb 42.64+1.57ACab 41.66x1.40ACb
B1 39.99+1.05Aa 39.86x1.53Aa 42.08+3.74Aa 40.88+2.19Aa 38.68+3.56Aa 38.50+2.27Aa 40.69+2.88Aa
B2 40.45+2.87ABa 43.66+3.82ABCab 46.81+4.37BCab 48.34+3.40Che  50.00+6.00Ch 44.77+3.48ABCb 39.08+1.39Aa
B3 40.13+1.42Aa  46.34+2.16BCh 49.83+2.56CDbec  52.48+3.33DEcd 56.72+2.56Ec 52.53+5.30DEc  42.00+1.10ABa
B4 40.67+1.60Aa 48.45+1.53Bbc 56.22+4.12Ccd 57.48+3.22Cd 50.01+4.07Bb 44.89+2.26ABb 39.96+1.61Aa
B5 40.36+1.08Aa 52.04+3.24Bc 61.24+4.12Cde 49.05+3.58BDbe 46.68+1.87DEb 43.51+1.66AEab 40.92+2.08Aa
B6 39.39+1.86Aa 60.20+2.65Bd 63.61+6.41Bde 47.66+2.75Cbec  44.68+1.38ACab 42.97+3.07ACab 40.63+0.52Aa
B7 40.23+£1.97Aa  70.53+4.86Be 65.95+2.06Be 45.46+2.79Aab  44.07+1.82Aab 41.33+2.22Aab  40.73+2.35Aa

D ) 51 Hp R ) (97N G g 6 78 () — Ak B 0 A [l e JBE b 341 1] 2 5 1 2 ( P<0. 05) Different small letters in the same column indicate the significant
difference among different concentration treatments of the same compound (P<0.05) ; [ 4T H AN 6] 1 K5 70 3 7w [R5 — e 58 Ab B 76 R [ 15 8]

[6] 24 5% @ 3 ( P<0.05) Different capitals in the same row indicate the significant difference among different times in the same concentration treatment

(P<0.05).

DAL=-AT: 43500 0 RE) | 12,5, 25,50, 100, 200 F1400 mg - L' 4 fe # 2 -3 - - TR B TF (Q3A) 4 FH Representing 0(CK), 12.5, 25,
50, 100, 200 and 400 mg - Lt quercetin-3-a-araboside ((Q3A) treatments, respectively; B1-B7. A 0 (XFRR) | 12.5, 25,50, 100, 200 FI
400 mg - L't i #5 28 -3-B-F A (Q3B) 4bHH Representing 0( CK) , 12.5, 25, 50, 100, 200 and 400 mg - L™" quercetin-3-B-glucoside (Q3B)

treatments, respectively.

2.2.2 3 CAT & ey%Hh LAFFREHKE Q3A
F1 Q3B /K IFAL IS ARRRE L /ML CAT W& PR 338
AR 5, RS AT UL B AL B R RE A AN (R
Q3A il Q3B AbHHL CAT 7P H4 5 B el I [ Al A5 Ak
AR IR AR ) 5] [B] A5 T AN [R] 5 e, 400 i1 200
mg + L7'Q3A ZbFEL] CAT 7 HETE 24 h K FIEAE 100,
50 .25 F112.5 mg - L' Q3A ZbFEZL CAT 7 1 2 B 7E
36,48 .60 F1 60 h ik | {4 ;400,200,100 ,50 .25 Fil
12.5 mg - L7'Q3B ALBHZH CAT 1% HE43 HI7E 24 24 24
36 .48 F148 h ik FWEAE , SHHN R BE Q3 A AbIHATAH 1L
5,100 .50 25 F112.5 mg - L' Q3B AbFELH CAT 7% 1
PIPERT 12 h ik FEE(E, Bk 400 F1200 mg - L7'Q3B 4k
AL AL, AL FRAL CAT TEEFEALFRAY 12 ~ 60 h Y75
Tt IR, HoE R b 22 50k i 2 K WiAE AL B 72 h
FACPHA CAT WM SXT I ZE AR, FEALBER) 12 ~

24 h,BE Q3A VREEHRE S CAT 5Pk W38 i ; i 76 b 23
36 ~72 h, Bl Q3A W4 CAT WM 2 EIS 5
RS e, AEALBEAY 12 ~36 h, BE Q3B W JE 2
CAT & MEZ Wyg I s M 7EAL B A 48 ~72 h, Fifi Q3B ¥
FEHR 5 CAT I 1k 52 B 5 3 J5 1% 09 A8 bt 3, ik
&, F400 mg - L™ Q3A 5{ 400 mg - L' Q3B AbFf
24 h,CAT {FPE e

2.2.3 xFPOD EMEHwm AR FEEKE Q3A
F1 Q3B ZKFEAL LS AR B 4 i /ML POD & PER B 28
AR 6, HF 6 NI LA H . Bl A AL BRE B A HE K,
ANFEVREE Q3A F1 Q3B ALHEZ POD 75 P24 5 B Sl 1%
Je B ) A8 Ak R A, AN 3] 38 G {9 i R) A S )5
H1,400 #1200 mg - L' Q3A AbBRZ POD 3 MELE 12 h
SKFNEAE 100,50 .25 A1 12.5 mg - L7 Q3A 4 FH4H
POD 143 5I7E 24 | 36, 36 #1136 h ik F] % {H; 400
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£S5 FQ3A M Q3B KIFABIEARELHE /KL CAT FEHEM BTN (X£SD)Y
Table 5 Dynamic change of CAT activity in branchlet of Casuarina equisetifolia Forst. seedling after hydroponics with Q3A and Q3B
(X+SD)V

fbFpD) ANFALBER ] CAT #52E/U - ¢7' - min™'  CAT activity at different treatment times
Treatment® 0h 12 h 2 h 36 h 48 h 60 h 72h
Al 63.07+2.47Aa  60.84+4.49Aa  65.87+2.78Aa  62.30+7.32Aa  65.16+2.18Aa  59.94=1.34Aa  65.32+2.78Aa
A2 62.24+4.66Aa  66.66+4.01ABab 75.29+4.42BCa  79.76+5.83CDb  85.34+5.30DEbe  92.25+5.60Ebe  59.41+5.51 Aab
A3 63.73+3.19Aa  74.99+2.46Bbc  86.86+4.17Ch  92.103.21CDbe 95.64+2.91CDed 100.26%12.56Db  62.71x1.69Aab
A4 64.31£2.52Aa  78.02+2.53Bc  91.96+5.69CDb 95.047.61Dc  99.42+7.86Dd  83.03%8.47BCcd 65.07x1.37Aa
A5 64.48+1.50ADa  86.64+2.20Bd  95.81+4.94Bb  110.24£5.90Cd  87.71+7.53Bbe  72.10%6.81Dad  61.50+3.50Aab
A6 65.06+2.59ADa  88.91+7.55Bd  112.11£8.49Cc  92.396.40Bbc  82.96+6.94Bb  70.99+6.05Dad  57.485.67Ab

A7 64.46+3.13AEa  98.32+7.36Be  123.46+8.85Cd 104.80+11.73Bcd 81.56+5.18Db 69.01+3.20Ea 56.19+3.52Ab

Bl 62.81+4.80Aa  62.80+4.32Aa 61.21+4.89Aa 58.73+6.03Aa 63.49+2.62Aa 64.52+2.47Aa 61.77+7.60Aab
B2 61.79+6.58Aa  71.40+4.55Ba 82.50+2.76Cb 94.20+4.01Db 98.43+4.43Db 72.81+8.75Bab  61.33%3.69Aab
B3 62.21+5.98Aa 81.17+5.81Bb 92.50+2.76Cb  102.53+4.97CDb 109.35+5.29Dc 78.11+11.99Bb  61.98+1.66Aab
B4 60.79+6.78Aa 88.93+1.56Bbc 108.55+7.29Cc  114.12+6.46Cc 98.05+7.22Bb 73.74+4.36Dab  64.80+2.54ADb
B5 63.45+6.36Aa  94.44+3.73Bed 121.28+9.37Cd  115.58+6.47Cc 84.02+8.09Bd 72.08+4.31Aab  62.71%1.93Aab
B6 62.83+3.04Aa 102.75+8.72Bd  128.86+7.72Cde 116.56+8.74Dc 76.97+2.98Ed 63.22+7.00Aa 57.84+6.47Aab
B7 63.77+5.66Aa 113.41+7.06Be 135.43+6.84Ce 121.66+8.01Bc 75.01+4.23Dd 61.67+5.30Aa 55.23+2.65Aa

D )51 Hp AR 6] (19N g e 78 [ — Ak & W AS ) e JBE 4k 341 7] 22 5 1 2 ( P<0. 05) Different small letters in the same column indicate the significant
difference among different concentration treatments of the same compound (P<0.05) ; [R 47T H AN [F] 1 K5 70 3 7w [R5 — e 58 Ab B 76 K [ 15 [8]
IUJﬁ%ﬁ%( P<0.05) Different capitals in the same row indicate the significant difference among different times in the same concentration treatment
(P<0.05).

DAL=-AT: 435010 0 AE) | 12,5, 25,50, 100, 200 F1400 mg - L' 4 fz # 2 -3 - - TR AR TF (Q3A) 4 FH Representing 0(CK), 12.5, 25,
50, 100, 200 and 400 mg - L™! quercetin-3-a-araboside (Q3A) treatments, respectively; B1-B7: 4325 0 (¥} &) | 12.5, 25, 50, 100, 200 F
400 mg - L' Hit i #5 2 -3-B-F A B (Q3B) 4bHf Representing 0( CK) , 12.5, 25, 50, 100, 200 and 400 mg - L' quercetin-3-B-glucoside (Q3B)

treatments, respectively.

F6 I Q3A 1 Q3B skIEALIR AR B 4 /ML POD BRI T (X£SD) Y
Table 6 Dynamic change of POD activity in branchlet of Casuarina equisetifolia Forst. seedling after hydroponics with Q3A and Q3B
(X+SD)V

LA FE) AEALEERE POD 3 1E/U - ¢! - min™'  POD activity at different treatment times
Treatment” 0h 12 h 24 h 36 h 48 h 60 h 72 h
Al 30.68+0.72Aa 29.81+2.74Aa 30.53+0.50Aa 31.31+2.89Aa 31.74+1.53Aa 31.14+3.86Aa 30.00+0. 80Aa
A2 28.69+3.11Aa 33.76+1.34ABa 37.19+2.30Bab  46.33+6.52Cbh 32.05+4.68ABa 32.96+2.23ABa 30.30+3.66ABa
A3 30.49+1.84Aa 35.79+2.44Aa 43.17+5.33Cbe  51.48+7.00Dbe  32.77+2.60Aa 33.85+4.07Aa 31.32+2.92Aa
A4 29.93+3.04Aa 41.21+2.06Bab  48.79+2.43Cc 56.01+6.08Dc 34.63+3.45ABa  34.46+5.57ABa 30.25+3.96Aa
A5 29.65+1.89Aa 49.23+8.96Bb 58.94+9.54Bd 34.15+3.59Aa 34.33+4.64Aa 34.31+4.25Aa 30.90+2.93Aa
A6 29.77+2.87Aa 63.67+9.35Bc¢ 36.68+3. 16Aab  37.37+2.91Aa 36.33+7.24Aa 34.17+4.29Aa 30.69+2.65Aa
A7 29.27+2.09Aa 73.28+11.35Bc  33.74+3.11Aa 35.65+2.99Aa 34.85+4.45Aa 30.83+3.50Aa 29.76+2. 11Aa
Bl 29.65+4.01Aa 31.35+2.58Aa 30.60+3.36Aa 29.57+3.85Aa 30.79+2.70Aa 30.81+2.65Aa 30.40+0.27Aa
B2 30.37+3.84Aa 33.76+3.37Aab  40.66+2.05Bb 43.74+1.84Bb 46.10+3.82Bb 29.49+2.82Aa 30.75+2.94Aa
B3 31.26+4.09Aa 37.42+2.85Bbe  45.30+3.10Chc  48.82+2.17CDbd 52.74+2.74Dbc  31.37+3.68Aa 32.04+1.59Aa
B4 30.10+0.57 Aa 40.30+2.03Bc 49.31+2.50Ccd  54.41+2.70CDed 58.77+7.75Dc¢ 31.73+3.44Aa 31.04+2.87Aa
BS 30.09+2.62Aa 46.18+3.15Bd 53.85+1.94Cd 60.62+5. 18Dc 32.00+2.17Aa 29.36+3.83Aa 31.97+2.36Aa
B6 31.27+2.09Aa 53.48+2.87Be 59.55+3.41Bd 53.18+3.06Bd 31.83+6.00Aa 30.95+3.87Aa 32.00+3.08Aa
B7 30.40+1.65Aa 59.76+2.99Bf 66.06+5. 16Bf 36.08+6.31Aa 34.04+7.23Aa 30.94+3.88Aa 31.40+6. 18Aa

D[]8 Hp A ) BN 8 2 7R ] — 1 4 0 S [ o B Ak B4 ] 22 57 5 3 ( P<0. 05) Different small letters in the same column indicate the significant
difference among different concentration treatments of the same compound (P<0.05) ; [ 47 H AN [F] B K5 70 3 7w R — e B8 Ab 2 76 R [ 15 ]
i) 22 5% jﬁ%( P<0.05) Different capitals in the same row indicate the significant difference among different times in the same concentration treatment
(P<0.05).

D AL-AT: M9 O(XFER) | 12,5, 25,50, 100, 200 F1400 mg - L~ #it i # 3 -3 — - BT HLAA B (Q3A) b P Representing 0( CK) , 12.5, 25,
50, 100, 200 and 400 mg - L™! quercetin-3-a-araboside (Q3A) treatments, respectively; B1-B7: 4325 0 (X} &) | 12.5, 25, 50, 100, 200 F
400 mg - L' Mt i #5 28 -3-B-F A M ( Q3B ) 4bHH Representing 0( CK) , 12.5, 25, 50, 100, 200 and 400 mg - L™" quercetin-3-B-glucoside (Q3B)

treatments, respectively.
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200.100 50 .25 F112.5 mg - L' Q3B 4L FEZH POD i
PEIMHITE 24 24 36 .48 48 F148 h ikF|IE{H, Q3B %
AEFREH POD I M 4 B R [A] S48 AH W MR B2 Q3 A
REPELHAES 12 h,

BALFRLH POD TEPEFEALBREY 12 ~ 48 h 475 T%t
R BV - 25 538 1 2K AR AR B 60 ~72 h 4%
ARFE 20 POD 15 1 34 5 X B 25 S N g 3 7E &b B )
12 h, B Q3A W EEHE = POD 376 M 12 i 48 i 5 1 76 Ak 3
)24 ~72 h, Bl Q3A YR EE4 = POD T P 2 I SeHg 5
WAL FEALFRAY 12 ~24 h, BE Q3B W
POD 7% PN AR AL B 36 ~72 h, [ Q3B
JEFEE POD 1 R B EH Ja B AR bk gh . Bk
F, 1400 mg - L' Q3A AbFH 12 h 5 400 mg - L™
Q3B 4bFH 24 h, POD 1H P4 e

3 #

WL R AR FH R AR 40 B P 3 1
A SRR A T 5 R Al SR R R A R
Ak, 1 B8 32 292 45 4 RN Dy i 32 B9 403, J2 AR AE FH 365 B
MO ENREEFRRZ =00 ARG gh R EoR,
Bt AMRALR RS> Q3A FI Q3B 5Tt ik i 452 s A4 B
B PR AR B D T /INVE R O, 7= AR s H, 0, %
5L 32 RN A e B, ELAE R B (400 mg - L)
Q3A FEFEAE T O, B FR M H,0, F 7 48 h
SKFNIEAE T 400 mg - L7'Q3B ALFHAL Y O] = A= i
AT H,0, S HRERT 12 h kB, ARREL /I
H MDA 7 bifi b 2B [A] ZE K K2 Q3 A 1 Q3B i iE:
WL R RS, BLRHTERIBIE T W AR
PR TR, AR L /B O, i HL O, PR R
2 MDA St RpL b, o1 R R T I A1 R el
el ST RSEZS 1 AS BT 184 R L o B RS MR RR L RN, Q3A
F1 Q3B XFARRE LT /M ROS AR )5 i HL i 251
{ERZ AR AR TR, Q3B ALBE 0 ~ 36 h ARRBREELN I /M
0, FEAE R H,0, &8 F1 MDA & &3 BT Q3A,
H Q3B &AL O, f= 4 H% H,0, & &Ml MDA %
KO T AR W Q3A ALBEAL, itk , A% T
Q3 A, Q3B XJ A JBR # /) VR 20 M it 1 Ay 1 3 B ™ 8

TEFEBE A F R N ROS A9 388 B %o 400 Jifd 3t
L™ AT AL, 38 T AR R B AL 2505 5 0, R )
PR NRBTERML R G X R Y e Kk i
PR S BT EALS], Forp SOD \POD i1 CAT 452

PEARG P E A IEEETEPRE, ALK R
N TE Q3A F Q3B AKJEAR FH T AR JRR 15 4y ¥ /N
SOD . POD FI CAT I 1 52 o3 5 R 1) ka3 s 76 fL B A
FHwI3Y B ROS B ALE 14 fin, SOD ,POD il CAT 75 Pk
B2 45 25 5 76 = VR I (400 1200 mg - L) LI AE
MR ISR Z 20835, SOD \POD i CAT
Pt (2 B R S B A A () S 3 4 R ) 3% 1
1%, HARJEE R 53 Vi B AT A5 DR A il 07 P 8 R 2212
XFILA S5 Hha 5 0, Al H,0, L Bt i SRR
il B A i oA A i i T B8, (EAR R L Y OB 9T 4
T ARBRE/NVEE POD [ CAT 1 SOD §iF 7 Bifi A bR B¢
R FR KR B M B T e 1R % 1T MDA Fl H, 0, 1%
2 O, 7oAz A T, X 5 AW 45 1A —
(25 5, FLIR R 5 R R BN ] 25 B AR IR o A A 25 5
A G, WU I AR P A B B A AR S, W A LAk
JEAE FHMLA B A RIME . FE SRR Q3 A FLJEAE FH T AR
B /INVE AR S 1 1 AR A Fa B 5 AN Q3B fhUEk
A FRFEA — BA A B W A Y B ) AS ], 6 B8 (100
150 mg « L") FIARSE (25 F112.5 mg - L") Q3B 1k
JBAER R SOD 1 CAT 37 4 1) W B 5 A0 1 Mk B Q3 A
ALFRFHERT 12 h, H Q3B AL BE4] SOD 1 CAT i 14
FIIEAE 25 T Q3 A5 i POD 17 1 f4 6 {1 113 390 1y 15 i)
B Q3A HAEST 12 h, H Q3B &AL POD I iyl
EAET Q3A, FWHX 2 FhAME AL 43 X A R 2 %)
B /NEARA G BB AR e R A 22

g5 bk R 41 /N SOD | CAT il POD
XT H,0, 1 0, & ROS B bR 2 2 MG AL B Ak 43k
J3 1 Ak BB 8] 049 5 0, 78 HRE (100 AT S0 mg - L)
H1 4% (25 F112.5 mg - L") Q3A F1 Q3B 41 (0 ~
48 h) fEH T, ROS F R AR AL | -3 Bl 10 1 B VE
AR A AR A3 W R v B Ak B Ao — ]
Ja AED RN PR AR i i ROS, 5 RPN T R, X
ROS M3 BRACRBEAR, 5 | B A5 T Ak, X AF ) 3 A
ANTL 35 45 X AT AR IX 2 Rl /MR AR B A o0 %o ARk
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