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Production of Activated Oxygen and Antioxidant Enzyme Activity

in Ornamental Species under Drought Stress
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Abstract ; Four ornamental species were planted in pots as the experimental material. They respectively are:
Photinia fraseri, Buxus sinica (Rehd. et Wils. ) Cheng var. parvi folia M. Cheng, Ligustrum X vicaryi
Hort. and Euonymus japonicus Thunb. Natural drought-rehydration treatment was carried out in green-
houses. Physiological indicators of plants under drought stress and nature watering were determined, such
as superoxide anion production rate, malondialdehyde (MDA, activities of superoxide dismutase (SOD),
peroxidase(POD) as well as hydrogen peroxide enzyme(CAT). Investigating the generation of active oxy-
gen and its enzymatic elimination process under drought stress and its recovery after rehydration will help
us understand plant adaptation strategies to adversity and provide theoretical guidance for the scientific
management of ornamental plants. The results showed that: (1) Under nature drought process, O, genera-
ting rates of P. fraseri increased after shortly declined, while B. sinica var. parvifolia, Ligustrum X

vicaryi and E. japonicus declined after shortly rising. (2) MDA content increased in P. fraseri and B. sini-
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ca var. parvi folia with little change in Ligustrum X vicaryi and Euonymus japonicus. (3)SOD activity of

all the four species increases, while CAT activity declined after firstly increased. No trends were found a-
bout POD activity. (4) After rehydration, generation rates of O; and MDA content of all the 4 species de-

clined. SOD activity of B. sinica var. parvifolia,Ligustrum X vicaryi and E. japonicus increased while P.

fraseri declined to control levels. CAT activity of Ligustrum X vicaryi increased,while all the other 3 spe-
cies declined. As the POD activity, B. sinica increases with all the other 3 species declined. SOD and CAT

activity promoted the elimination at first in P. fraseri. Different pathways for eliminating activated oxygen

exist in the 4 ornamental plants. Subordinate function was used to rank their drought tolerance and the or-

der was: B. sinica var. parvi folia>Ligustrum X vicaryi>E. japonicus>P. fraseri.

Key words:ornamental plants;natural draught-rehydration;eliminating mechanism under enzymatic promo-

ting ; stress physiology;subordinate function
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Table 1 Comparison of superoxide anion production rate between drought treatment and control/(nmol » g~ ' *+ min™ ')

TR b AT R E M) Natural drought(Mean=SD) ok
Species Treatment 24 1d 6 d 3 d 10d Rehydration
ST CK 355.3244+1.602A  87.4000.133A  120.181+1.023A  40.052+0.393A  55.999-+0.333A  38.484%1.081A
P. fraseri T 418.809+1,458B  387.400+3.062B  298.467+1.102B 283.667+3.365B  371.133+0.115B  278.77840.139B
N B CK 105.156+0.971B  53.08940.713A  132.4274+0.081a  69.648+3.294A  9.183+0.249A  55.36240.310B
B,,Z;Zf}ﬂ,;f: T 102.844+0. 641A  59.279+0.109B  135.699+1.782a  80.289=1.977B 12,6000 3068 18,4640, 438A
puT CK 131.133+1.035A  90.600+0.231a  75.728=0.741A  32.14640.116A  40.633+0.033A  32.95440. 658a
LigustrumX vicaryi T 143.33340. 8358 103.467+2.639h  100.193+1.248B  179.26740.100B  50.647+0.205B  40.072+1. 345h
Kb CK 143.72240.562b  66.422+0.719A  100.691+2.997a  23.70240.061A  40.535+0.363a  18.33740.205B
E. japonicus T 138.456£2.618a  75.789+0.069B  105.534=1.041a  27.61740.104B  40.585+0.462a  12.26640.200A

T+ CK O 13 B K0 85T g AR T S A0 B 5 sl Bl A0 1) AR T /N 55 K5 7 Bk 20 9 7 4 B85 X B IBDE 0. 05 A0 0. 01 /K- 77 78 W 3 1 22 5 (P <C0. 05) 5

.

Note:CK is ordinary control, while T stands for natural drought treatment. The different lowercase letters and capital letters in the same species mean significant

difference between treatment and control at 0, 05 and 0. 01 level, respectively. The same as below.
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Table 2 Comparison of MDA content between drought treatment and control/(mmol « g~ ')

H KT8 %) Natural drought(Mean= SD)

T Jiye 5k
Species Treatment 24 1d 6 d s d 10d Rehydration
£ CK 0.08840.001A  0.04540.003A  0.067+0.007A 0.052-0. 008a 0.039-0. 009a 0.03240.003A
P. fraseri T 0.09840.002B 0.09540.002B 0.10240.002B 0.090-+0.010a 0.103-0. 004b 0.08240.003B
N CK 0.044+0.003b 0.03640.004a 0.04040. 100A 0.04040.001a 0.086+0.003A 0.05840. 0058

B. sinica
var., ﬁ;m-f”/,-a T 0.04240.002a 0.048-+0. 008a 0.05540.001B 0.058-+0.008b 0.10640.002B 0.014-0. 003A
Lt i g CK 0.08740.002A 0.043-0. 008a 0.104-+0.011a 0.05140.001A 0.015-+0. 003a 0.109+0.007B
Ligustrum X vicaryi T 0.13440.001B 0.07240.001b 0.11240.002a 0.06640.001B 0.03240.100b 0.0660. 003A
Kot i b CK 0.115-+0. 006a 0.076-+0.003a 0.08240.001A 0.022+0. 006a 0.092-+0. 002a 0.066-+0.001a
E. japonicus T 0.113+0.001a 0.079-0.002a 0.14340.008B 0.073-+0.010b 0.110-0. 002b 0.073-+0. 004a
RI 4TMEYRBASHBANBRLY B LEEEHE
Table 3 Comparison of SOD activity between drought treatment and control/(U + g ')
o I+ AR Mean=®$ o

L o AT R E PR Natural drought(Mean=+SD) K
Species Treatment 94 1d 6 d 8 d 10d Rehydration
ST 077 H CK 50.69241.152a  55.626+0.366A  65.6944+2.375A  54.227+3.069a  50.41440.555A  52.74640.172a
P. fraseri T 52.825+0.265a  72.657+2.282B 114.4114+1.953B  67.91543.865b  69.628+1.963B  54.32942, 466a
NI A CK 45.746+0.845a  59.366+0.567A  69.38540.100a  64.117+0.781a  40.58843.162a  51.957+1.565b

B. sinica

var. pL—mﬁ;lm T 44.96740.188a  63.272£0.870B  79.717+1.984b  66.672+£1.501a  38.118+2.434a  42.19543.428a
T CK 76.04741.725a  91.538E1.165a  105.186£0.660a  107.946+1.148a  60.427+1.953a  103.27440.585A
Ligustrum X vicaryi T 82.359+0.591b  93.78040.311a  122.28545.258b  145.286+15.072a  66.35342.923a  137.005+0.857B
CK 105.052£0.102a  131.356+1.161a  157.1754+6.898a  144.73141.243a  83.965+1.168B  150.028=+8.619a

LR
E. japonicus

T

106.35140.572a

135.18240.604b

161.65246.561a

152.59942. 306b

77.204£0.713A

131.54142.452a
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Table 4 Comparison of CAT activity between drought treatment and control/(U + g~ ' « min ')
T B I+ bl ature an A
WA fh BT S M 47 2%) Natural drought(Mean+SD) ok
Species Treatment 94 ' d 6 d 8 d 10 d Rehydration
élﬂfﬁﬁﬁ CK 0.02240.001A 0.216+0.100a 0.10340.059a 0.150£0.001a 0.158=%0.038a 0.132x0.024a
P. fraseri T 0.17140.022B 0.23740.045a 0.13840.005a 0.18440.008b 0.193=%0.020a 0.161=20.009a
/N CK 0.142+0. 096a 0.090+0. 008a 0.093+0.015a 1.342+0. 055a 0.525+0.018a  0.667+0.022A
B. sinica
var. parvi folia T 0.06540.00da  0.17240.014b  0.1640.115a  1.602-0.440a  0.649+0.012b  0.826-+0.018B
A . CK 0.97740.862a 0.376+0.080a 0.10240.022A 0.17540.020a 0.226=0.035a 0.164=0.03%
g
Ligustrum X vicaryi T 0.07340.008a 0.56140.083a 0.44240.023B 0.286+0.002b 0.429£0.015b 0.350=0.043a
Sk CK 0.346%0.175a 0.625%0.068a 0.338%0.020a 0.476+0.088a 0.454=0.044a 0.43940.021A
Ktk
E. japonicus T 0.433%0.034a 1.068£0. 141b 0.363%0.062a 0.58240.068a 0.663%0.031b 0.54040.035B
5 4MEYLEBEASNBREAN TSN MEFE
Table 5 Comparison of POD activity between drought treatment and control/(U + g~ « min™')
T B+ b ature an+t A
il fh HAT RO £hRiE#) Natural drought(Mean=SD) gk
Species Treatment 94 ' d 6d 8 d 10 d Rehydration
élﬂfﬁﬁﬁ CK 0.16140.007a 0.17440.019a 0.12440.018A 0.326+0.028a 0.215%0.006a 0.213=%0.053a
P. fraseri T 0.166=+0.040a 0.23740.051a 1.052+0.097B 0.416=+0.012b 0.251=%0.021a 0.246=0.001a
N Hi A CK 12.5014+0.138a  10.064+1.570a  12.79840.468A  13.693+1.558a  14.52040.986a  14.491+0.837a
B. sinica
var. parui folia T 12.038+0.386a  13.13340.773b  17.543+0.018B  18.025+0.027h  21.564+1.280b  19.377+0.215b
A . CK 2.91440. 208a 1.054+0. 135A 3.318£0.790A 2.42340.598a 4,937=0.030a 6.758=+0.086A
g
Ligustrum X vicaryi T 2.84240.142a 2.67040.175B 10.753+0. 156B 5.51640.099b 5.47940.131b 11.612+0.191B
jﬁ'ﬂ'é’ﬂf% CK 6.603+£0.411a 3.92640.201a 8.53340.131B 7.738%0.155a 7.244=0.950a 7.058=0.391a
E. japonicus T 6.644+0.156a 4,253%0.378a 3.539£0.463A 7.773£0.295a 8.628=0.275a 6.691=0.238a
F6 ATMNEEYEEERNTETHNREREE
Table 6 Synthetically membership function value of four ornamental plants
LR EEEN AL ER N B G2t NS¢ 7]
Evaluation index P. fraseri B. sinica var. parvifolia Ligustrum X vicaryi E. japonicus
A BB T4 # % OF production rate 0.295 1 0.963 5 0.848 7 0.968 7
N & = MDA content 0.412 4 0.749 2 0.618 6 0.577 4
A ALY AL T PE SOD activity 0.437 5 0.163 0 0.337 3 0.154 1
WAL A EEE CAT activity 0.707 7 0.723 4 0.678 9 0.758 4
i EUAL WIS P POD activity 0.392 1 0.627 7 0.545 9 0.334 1
)8 BRI Subordinate function values 0.449 0 0.645 4 0.605 9 0.558 5
HE)F Orders 4 1 2 3
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