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Effects of Glutaraldehyde Stress on Photosynthesis and Antioxidase Activity of Hydrilla Verticillata
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(1. Department of Life Sciences, Hunan Institute of Humanities, Science and Technology, Loudi 417000, China; 2. South Subtropical Crop Re—
search Institute, Chinese Academy of Tropical Agricultural Science, Zhanjiang 524091, China)

Abstract: In order to evaluate the injury and inherent physiological mechanism of glutaraldehyde stress on advanced aquatic organisms, Hy—
drilla verticillata was cultivated in 1/20 Hoagland solution with 0 mg+L™", 1 mg-L", 5 mg-L", 10 and 50 mg- L.”! glutaraldehyde. Chlorophyll
content, photosynthetic rate, antioxidase(SOD, POD and CAT) activity and MDA content were measured. The results showed that with the
increase of concentration of glutaraldehyde and the extension of stress time, the content of chlorophyll a and chlorophyll b declined and the
photosynthetic rate dropped. Under the treatment of 1 mg+L™" or 5 mg- L' glutaraldehyde for 1 day and 3 days, SOD activity increased. But
at 10 mg- L™ or higher concentration of glutaraldehyde, it was significantly lower than that of the control. POD activity increased significantly
under the treatment of 1 mg+L™", 5 mg+L™" and 10 mg- L' glutaraldehyde for 1 day and 3 days, but when the stress time extended to 5 days,
it showed an absolute dropping even at low concentration of 1 mg+L™ glutaraldehyde. At a general level, during all treatments, CAT activity
showed a higher level under 1 mg- L' glutaraldehyde, but 5 mg+ L™ or higher concentration of glutaraldehyde stress made CAT activity lower
than that of the control. MDA content remained almost unchanged in 1 day stress of all glutaraldehyde concentrations. However, when the
stress time prolonged to 3 days and longer, it showed a rising tendency as the glutaraldehyde concentration increased. Generally, the results
showed that antioxidase activity of H. verticillata was stimulated by low concentration of glutaradehyde but declined with higher glutarade—
hyde concentration and prolonging stress time. It's worth noting that CAT activity did not decline with the treatment of 1 mg-L™ glutaralde—
hyde for 7 days, suggesting CAT might be more tolerant to low content of glutaraldehyde than SOD and POD.
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Figure 1 Effect of glutaraldehyde stress at different concentration

on chlorophyll content of Hydrilla verticillata
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Figure 2 Effect of glutaraldehyde stress at different concentration

on photosynthetic rate of Hydrilla verticillata

300

250

200

150

100

50

[0 mg-L"!
1 mg-L!
B5 mg-L"!
10 mg-L"
2450 mg- L™

Ab P )/l
B 3 REREXK BB T &% SOD FHT

Figure 3 Effect of glutaraldehyde stress at different concentration

on SOD activity of Hydrilla verticillata
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on POD activity of Hydrilla verticillata



1146

RAIEFF 2R ERET R

T T5 B0 BRIE PR 1Y 137.05% , Vi B IR s a6 fiE
g POD 1EME, AR FXd Ak S = A ik A Ak
WIS B o (EVR BRIk 50 mg- L B, v BE I — Il
Xof FA g BT W3, POD 1Y b T AR T HAt R
ZH R RS 28 T AN 3 d, 50 mg- L R T 4H SR
() POD JiEE T R AU X BETEYERY 73.33% , 1A% 2%
2552 (P<0.05) , T HoAth ik i 21 SR 2 1% POD i M:AT B\
X RE . BEA T B] A A, AR R 2 AR Y POD
S REAH LS B T R R A, A0FE 5 d B, 1 mg-
L AR B 1 AR S P ] POD 1M, 453
B, I I REAS I B 5E POD JEMERY T, Btk BR
() PR B, R S A2 B 5 v A R IR R Ak 3L ) R o
(1) POD {5 MR N Rt ST S 5
2.5 [RZEERMBACIERTY CAT FEMEZE L O B2 00

w5 s, 4 1 mg- L7 G T REAN RS FEAS
ARPRAFIRIPY , CAT 1 AL FHE = 17K -, 2 vk
JERTET 5 mg L7 I, CAT W& B B R I, £
1 mg- L7 G FEANPE 3 d, JREE CAT 1§ B BT,
St BETE PR 168.91% , 1k 31 2 3 22 57 (P<0.05) , it
BIAG ve BE 19 3G — B Wl 360 BB A SR8 CATT 6 14 7 38 b
Tt AR F RS A G R . 7RSS Ab FE (7]
N AR BEZH ) CAT B35 P34 B AR T BR, B 5
mg L™ K DAE 8 A B R R A T B g A T
2.6 [RZEERMBALIERT MDA £ 2RI

MDA 2R Ak =y, HEamEbH
PN AN AZ Bk A PR . IR 6 RT T, 28
4 PR FE R AL IR 1 d, B YRR L Y R MDA &
EHEXTEALL TR EZS . H 1 mg- L WEERNIK
T St BR A F 3~7 d, MDA &5 1t 5 X% BEAH L g A 3

330r 0 mg-L!

300F E1 mg-1."
HS5 mg-L!
250+ lIllOmg'L’] .
200} E450 mg- L~

150 &
100

CAT {EVE/U- ¢ 'FW

sof| | |d

Kb B E]/d
B 5 AREREX ZEERMME TR CAT & TN
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on CAT activity of Hydrilla verticillata
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