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Abstract: To study the effects of seawater concentration on growth, osmotic accumulation of antioxidant
enzymes, and ion distribution with Photinia glabra x Photinia fraseri  ‘Red Robin’ and Euonymus japonica
‘¢ Aureo-marginatus’  seedlings, pot experiments were conducted. A randomized complete block design with
six treatments consisting of 0% (a control), 10%, 30%, 50%, 70%, and 100% seawater and three repli-
cates was used. Plants were harvested 3, 6, 9, 12, and 15 d after treatment and analyzed with ANOVA
and multiple comparison for mean separation. Results showed that 1) when seawater concentration was 30%
(pH 8.92) for ‘Red Robin’ and 50% (pH 9.12) for ‘Aureo-marginatus’, the configuration changed. Al-
so, 2) compared with control plants, superoxide dismutase (SOD) activity was significantly greater (P<<

0.05) in leaves of seawater-siressed ‘ Aureo-marginatus’, and increased with increasing seawater concen-
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trations. Malondialdehyde (MDA ) content in leaves of ‘Red Robin’ increased (P<<0.01) with increasing
seawater concentrations but with ‘Aureo-marginatus’ MDA decreased (P<<0.01). Finally, 3) with increas-
ing seawater concentration, Na* concentrations of the two cultivars increased; K*, Ca* and Mg® concentra-
tions showed no pattern, but all concentrations were lower than the control. Thus, the present study strong-
ly suggested that the salt resistance of ‘Red Robin’ was lower than ‘Aureo-marginatus’; however, be-
cause both were alkali-soil plants, they could adapt to appropriate concentrations of seawater irrigation.
[Ch, 1 fig. 6 tab. 24 ref. ]
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FI R 7K 5 AR AR BR > B e K 3, DAAR
R AL, TR e S04 48, DA DR AR 4 28 K
it B9, BB 3 d WA R B AR B RE ST L AR RKOIRBL A Bt iy A8 qE It
AT SCARAR I E
1.3 WEHERETIE

SEW L R E LN E B R BE ) SR, TR R A B AL (SOD) T R L TN
e (MDA) R AR, M KO S I WAk 0 i v 8 (Nat) FRAR (K ) 2 5 i o 2

JI AT SR KR 28 DPS BPFREAT F I MEAG T, Tr 220 R 2 E AR




492 UL Mk 2 B R 2009 4 8 H

2 HEREHM

2.1 BKkEMEX 2 FhEY £ KK

4 52 46 W ae i 22 5 R ARG, 3 BB S i AR Ak, 330 0 AR 40 T 6 (0 S5 UL 1) 3% T E
AR R 2 AT, XA AMaPEmE, HAARERSEEKEE 1~15 dH, 10%F 30%4t
HE R AR AR K 50 B HL R WL 8, TR S0% AR B B BRI, R4 6 KA AR I A T0URS Bt s B0 25
O 9 RHIAK 50%M i L ZEE L FE 100% R B B BREY , 5 6 RAEPE S0% M i ILZEH, 545 9
KRR EES, RS Sh TR ECN 10% M 50%E KA 1 ~15dZW, 5XF
TEHH HEAE AR R B, AR TR B0 70% 5 100%0}, AEARFE SR A B [5) R B2 Aty 36 O F 9%

fiefE pH 8.50 LU LB FARKAIMY), FRZ AR HAEY ), 20 i 4r B 50k 1 fE 7 (R B2 2
K 30%E K AR IE R, BEEE pH 8.92(F 1) 1 431 ¥ 4% RE W8 78 /R B4 %1 100%7 K v AE K 15 d,
UEi pH 9.79(£ 1), MM rT W, WA KRG RIEE 1A, 0 A A2 =5 40 ¥4 HoA B £
BREE ST, JFELJE & T R B 5 TR

F2 BKEMET 2 FEYRERIKNR

Table 2 Effect of seawater stress on growth characteristics of 2 ornamental plants
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Table 3 Effect of seawater stress on SOD activity in leaves of 2 ornamental plants

oty @7#%@% LT B AL (SOD) 1/ (pukat - g7)

538 % 3 6 9 12 154

o1t 0(ck) 7.23 £0.16 a 9.16 + 0.64 a 9.16 £ 1.29 a 6.91 £ 0.16 a 12.69 = 1.61 a

£k 10 8.68 + 0.80 a 9.48 + 0.96 a 9.48 + 0.96 a 771 £0.32 a 10.28 £ 0.16 a

a¥ 30 9.00 + 1.61 a 8.68 + 1.29 a 8.68 + 0.64 a 7.87 £ 048 a 9.00 + 0.16 a

= 50 9.00 £ 1.29 a 852+ 1.12a 852 +0.16 a 9.32+0.32a 10.28 + 0.64 a

0(ck) 4 016.75 + 964.02 a 450 £ 0.48 a 4.50 £ 0.00 a 370 £+ 0.32 a 3.86 £ 0.32 a

10 2 088.71 + 160.07 b 3.37+0.16 b 337+129b 3.05+0.16 b 402+ 177b
430 30 2 570.72 + 642.68 be 2.57 + 0.48 be 2.57 + 0.32 be 3.37 £ 0.00 be 3.37 + 0.00 be
s 50 2 249.38 + 160.67 be 2.09 + 0.16 be 2.09 + 0.160 be 3.21 + 0.00 be 3.53 £ 0.18 be
70 2 410.05 + 642.68 be 2.09 + 0.00 be 2.09 + 0.32 be 3.21 £ 0.29 be 3.05 + 0.00 be

100 1767.37 + 0.00 ¢ 2.73 £ 0.00 ¢ 2.73 £ 0.00 ¢ 3.21 £ 0.00 ¢ 3.37 + 0.00 ¢
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Table 4  Effect of seawater stress on MDA contents of 2 ornamental plants
" TR P9 R (MDA ) Ji &t B 2R ¥k 3/ (umol - g7
i 5% 3 6 9 12 154
- 0(ck) 1.74 = 0.09 BC 2.55 +0.12 BC 142 + 0.12 BC 1.95 + 0.04 BC 1.26 + 0.05 BC
ik 10 174017 C 176 £ 0.02 C 182 0.16 C 1.56 = 0.11 C 143 £0.02C
gy 30 2.09 £ 0.60 A 247 £0.26 A 1.64 +0.11 A 1.62 +0.11 A 243+ 034 A
% 50 1.78 £ 0.09 AB 1.97  0.25 AB 145 + 0.17 AB 2.13 =021 AB 231 =020 AB
0(ck) 091 = 0.12 AB 1.06 = 0.05 AB 0.78 = 0.12 AB 0.72 = 0.02 AB 0.82 = 0.05 AB
10 0.72 = 0.05 A 0.76 + 0.00 A 0.81 = 0.10 A 0.67 = 0.10 A 073 +0.11 A
e 30 0.80 = 0.00 AB 0.86 £ 0.11 AB 0.85 + 0.03 AB 0.70 + 0.10 AB 0.58 + 0.06 AB
EX7 50 0.66 + 0.10 AB 0.65 + 0.03 AB 0.57 +0.17 AB 0.60 + 0.02 AB 0.55 + 0.09 AB
70 0.70 £ 0.04 A 0.76 + 0.14 A 0.86 + 0.04 A 0.77 + 0.03 A 0.55 + 0.01 A
100 0.55 = 0.00 B 0.83 + 0.04 B 0.81 = 0.08 B 0.70 = 0.04 B 0.50 = 0.03 B

YL R BIAS [R5 <k e Ak B ) 7776 B 35 1 22 57 (P<<0.01)
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XSTHTFE T 64.0%, X FHENE GG KA ERM M, BARENTEEEES . FEFAH DPS #fbx —
AN [) A BV R A B (] ) XU DR F AR A BT, A5 A ) SO i Ak R ) 5 Pl e ) 2 [ A A 2
S, Hiam AR P =H F N 0.410 379(P<0.01), SN FZHAAEN S E2ES, iy FIHE
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Na*Fl CI7E & e I & — R oA H B 7, B LAY Ca A 2558 1, 3 5040 i j 32 2 4
L OEMWRIN, BINEG, TTRAE MR T A , BR T AR A X NatFn CI I G # 2 AT, BT
B LA Na 1) J50 ik 3 A2 Ak ok U B NaFn L [a) % i 1 3 il ) 493 3 o A0 % Nt i) 52 BP0 2 e e Al 9 1
it ERAE Sy 1718 S FIFE 6 W, WKAIE TR ML AL P S & WA A Nat Rl Ko vk
RAETHRWE ML, 2t AP =5 40w Rh 09 Nat ik vk 2 B2 B 30 e 64 228 16 1 1
i, AP AER RO 50% I K AL HL R 20 A i 4T B 52 S ARFL B0 10093 7Kk Ab BN (Y 4 1 A
A Nat i i B AR A e b, AT 628 15 KA Na i B LU 3 R8T 3 5%, X iE 1
iz JEHAESE 15 REFW Na Bt v BE LLAE 3 Rl 5452, Iexh s in 8 £, (H2, —#H it
rh KT R R IR T R

B SR, SXTHRAHLG, 2 B SR ) e A RAR R B0 KA 3R, ik b Nat/KeELfE 38 &
FH#aF, Hr, RS ECH 50%40 3T, BrE S 15 R, Z0M-A LS 2ot i Nav/Ke e fE s T
X I 289.9% 5 IRFAECR 100% 4L PR, Mria 2155 9 Kk, oA b Nav/K HofH T X R 411.8%, 4
A b Na*/K* b (R BE P 360 B ) 228 55 06 K AR B0 B p 3 m 3 52 A #a 3  FER B 80 100%
WEETR O FEZE3, 6, 9, 12 15 K, M A A Na/KH(E & T 5 BRIk 278.8%, 528.0%, 304.9%,
1 700.0%F1 1 574.3%,

3 Zi 5tk

RAEHFFEUE 00 A= W e A 0 S5 38 o 5 B A, AE sl S It i, 4 i A a1 7
FTRE, DNTANGE B B0 ™ 2k, o ) ek e 2 ) Bt ) o S A TR A e & ad 8 AL 7 1 MDA, %) 2 Jifg
PR, WMGURRERGZ, WL, 7@ R MDA J5t bk B 7k B2 A v AT L3573 200 i JE g
i AP ) JRE AR W) X 30 58 2 P SO B R 55, O M R B SR S B AR AR 2 — o AP OR

x5 WBABETAMHAHMAFTEMHFRF® Na', KRERENETK

Table 5  Effect of seawater stress in Na*, K* contents of Photinia glabra x P. fraseri ‘Red Robin’

SR AR BT BRI (ng- L)
B % 3 6 9 12 15d
0(ck) 890.7 + 0.7 Ch 403.4 = 1.1 ABb 404.6 + 2.2 BCh 422.6 + 0.3 Ab 360.0 + 6.7 Ab
oo 62.7 2.7 Cd 368.0 + 8.0 ABd 158.8 + 4.4 BCd 122.6 + 0.0 Ad 1492 + 02 Ad
N 30 96.4 = 0.4 Cc 335.0 1.0 ABc 449.1 = 0.5 BCc 482.8 + 2.8 Ac 490.0 = 5.6 Ac
50 2182 % 0.2 Ca 580.8 + 0.4 ABa 739.6 = 0.0 BCa 742.8 £ 0.8 Aa 8112+ 11.2 Aa
0(ck) 22727 + 121 Ca 1553.7 3.5 Da 17842 +22 Aa 1789.3 3.3 Ba 1639.9 + 10.1 Ca
) 10 660.1 = 2.3 Ce 706.1 = 5.1 Dc 8403 + 0.3 Ac 874.0 + 43.0 Be 799.8 + 9.5 Ce
. 30 645.5 + 1.4 Cd 561.0 + 31.0 Dd 10235 +24 Ad 619.8 + 65.0 Bd 7937 3 Cd
50 645.8 £ 0.5 Ch 890.0 + 1.7 Db 967.7 = 11.5 Ab 10425 + 21.3 Bb 9478 = 1.8 Ch

BT s AR RS TRk 3% b BN ] 2 [0 76 0.01 KV 3 22 5%, ARG TR R AN b B BUN B2 [ 78 0.01 7K 35 2 5%
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Table 6 Effect of seawater stress in Na*, K* contents of Euonymus japonica ‘Aureo-marinatus’
S KRR B BRI (g - 1)
BT % 3 6 9 12 154
0(ck) 262.5 +20.0 Dd 480.6 = 1.0 Cd 483.0 +2.0 Ad 3442 + 2.0 Bd 3183 + 0.3 Bd
10 147.7 £ 2.0 De 0.0 £ 0.0 Ce 61.3 £ 1.3 Ae 228.3 + 10.0 Be 269.6 = 10.0 Be
. 30 1542 + 1.9 Dd 3424 + 18.0 Cd 305.4 +3.0 Ad 482.1 £ 2.5 Bd 5872 0.3 Bd
N 50 338.2 £ 20.0 De 615.1 £ 24.0 Ce 833.9 £ 0.9 Ac 981.8 + 3.0 Be 15312 +31.2 Be
70 310.0 + 15.0 Db 559.5 £ 3.0 Cb 5 654.6 + 30.0 Ab 1937.5 + 11.0 Bb 2 387.6 = 145.0 Bb
100 468.3 + 230.0 Da 902.3 + 20.0 Ca 956.5 + 22.0 Aa 3 608.9 + 19.0 Ba 2 627.1 = 10.0 Ba
0(ck) 1770 £ 11.5 Ca 23784 +41.2 Ba 1911.4 + 10.8 Ba 21925 £ 6.5 Aa 21925+ 25 Aa
10 903.1 £ 21.3 Cb 1 071.5 = 31.1 Bb 1179.6 £ 8.7 Bb 1535.8 + 10.3 Ab 1306.2 = 13.0 Ab
. 30 969.7 + 100.9 Ce 1353.8 2.8 Be 866.1 = 9.3 Be 10584 =74 Ac 995.0 £ 21.5 Ac
: 50 983.3 £ 99.1 Ce 10172 £ 6.9 Be 984.0 + 5.6 Be 12173 £3.2 Ac 13023 + 11.0 Ac
70 775.5 £ 32.5 Ce 559.1 +7.1 Be 1 010.6 + 3.5 Be 628.3 £ 6.3 Ae 1264.6 = 10.6 Ae
100 833.6 + 21.1 Cd 711.0 + 12.4 Bd 935.2 + 20.3 Bd 1236.1 +5.2 Ad 1 080.6 = 9.1 Ad

B ARFEIRE 5 R R oR b B (] Z M6 0.01 /K- W25 22 5%, ANR/ING 5878 AN A A B FR AT Bz I 7E 0.01 K- B 25 28 5
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Figure 1  Effect of seawater stress in Na’/K* of Photinia glabra x P. fraseri ‘Red Robin’ and Euonymus japonica ‘ Aureo-marinatus’
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W, SiREENE, LA A0 B LD A A LB T R R
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VFZWEE R, MR 3850 4% 1 Nat Bt BE R MR BEAIR, KY/Na*(E i U it PR 170 fH A 52 56 vp 21
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