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Abstract; The average herbicide used in the Xizang Autonomous Region is higher than the national average of
China, but there is limited information about the effect of herbicide on Xizang soil cyanobacteria. In this study, a

Xizang soil cyanobacterium Loriellopsis cavernicola was used as material to investigate the inhibition effect of
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glyphosate agrichemical on cyanobacterial photosynthesis through the analysis of photosynthetic activity, photosyn-
thetic pigments contents, chlorophyll fluorescence, and antioxidant system activity. The results showed that: (1) low
concentration (5 mmol-L™") of glyphosate agrichemical didn’ t affect photosynthesis obviously, while high concen-
tration (20 mmol-L™") inhibited photosynthesis significantly; (2) the inhibition of the high concentration of glypho-
sate agrichemical on photosynthesis was manifested by the decrease in the maximum photochemical efficiency and
electron transport efficiency; (3) glyphosate agrichemical caused high ROS content and lipid peroxidation, but low
photosynthetic pigment content. The results indicated that the glyphosate agrichemical can influence photosynthetic
electron transport chain, increase ROS leakage and membrane peroxidation, and degrade photosynthetic pigments,
which will then destroy the structure of photosystem, and reduce photosynthesis activity in cyanobacterium. Since
cyanobacterium is an essential producer of the soil micro-ecosystem, reducing the glyphosate agrichemical could
protect the Xizang soil environment and maintain soil micro-ecosystems health.

Keywords: agrichemical glyphosate; Xizang soil cyanobacterium; photosynthetic activity; chlorophyll fluorescence;

antioxidant system
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FEHASREE 35 wmol-m ™ -s™' R TR H WA 2540 P,
TEAFAEFERF R (1.3 .6 .12 h) &, 28 BIERE 1 mL, I
A ERNEE, AR S & EE R Ea JrEl
FRYGETE N2 R 3N )2 0 SR B BRES [) Sy
3 h AN [R) e 3 Ak B S R AT SE B 22 R
IEF 1 T 61 £ P 45 20 1T 0.34 ~ 4.48 kg A 250K
Oy A HRHAT 187 ~561 L-hm ™ 7K i, [R5 H B
WeEAE 3.59 ~ 141.76 mmol - L™ 2 [a] | i % FH A 2 H
Jl e B ok 20 mmol - L™ P9 55 AT AR 7 b K& B
AL PRI R AR RN A R H BV B 10 mmol - L7 /2
Ao ARSI b B BEARE TR S5 B
1.2 PR IOLHE T L ri e
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PEAHML N MDA (3 ICR FH r s 2l A 4 T8
WFFE T R R & ARG U6 45, F b 38 )5 1
/NEREESEI] PBS TEVE 2 ~3 i, EBR BEW., Z)E
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way analysis of variance (ANOVA), 453 0 22 IR SL 56
5 R BI{E(n=3),

2 55 (Results)
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Fig. 2 Effects of agrichemical glyphosate on photosynthetic

pigments of cyanobacterium Loriellopsis cavernicola
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Fig. 3 Chl a fluorescence transients in cyanobacterium

Loriellopsis cavernicola in response to agrichemical glyphosate
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BB E TR (E 4(b)), T3 A ECH A 245 Ah 3R R AIG
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3 112 (Discussion)

PRI LR R VO IR S AR R
HAAEH TR AR O B, B B 58 AR Jir 3e1
BTG Yy o' G A A A A5 i) i R T =L
B TR A A= Y, HO A1 R 4000 8 A
5 G WA H ORI AE T A2 B0 S YL A S
RN S i FAL 3 HOR A R S 5 2
KAARAE T LAFH OJIP-test Xif i, 1 4% 3 (19 451~ i 7
AT HCESTRA R 2 BT LAVEA ol 38 835 Y 4 Xof
A T B i A B RN AR AL A, 70 PR AR 25 2 A
T aE A B U A LR E M AR
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Table 1 The parameters of chlorophyll fluorescence induction kinetics under different concentrations of
agrichemical glyphosate in cyanobacterium Loriellopsis cavernicola

::ra%r:ft:/r(s CK 5 mmol-L™! 10 mmol-L"™! 15 mmol-L™! 20 mmol-L™"
TR,/RC 2.759+0.027 2.773+0.038 2.602+0.028* 2268+0.076* 1.869+0.318*
ET,/RC 0.816+0.079 1.134+0.018% 0.80720.029 0.34320.058* 0395+0.218%

DI,/RC 50230463 4913+0267 5876+0.186* 18.841+1.784% 143.192+37.176%

ABS/RC 7.782+0483 7.686+0.286 8478+0.165 21.109+1.737%* 145.061+37 426*
@D, 035540018 03610011 0.307+0.009% 0.108+0.012% 0.013+0.002*
¢E, 0.106+0.015 0.14820.006* 0.09520.005 0.01720.004* 0.003+0.001 *
¢D, 0.645+0.018 0.639+0.011 0.693+0.009* 0.892+0.012% 0.987+0.002*

X R LE , * P<0.05 3 TR /RC g B0 SR O AR A T8 I Q, AR, ET,/RC 2y S437 S B e F L 138 G fiE 2, DI, /RC g Bt

SR F O SO A RE 1, ABS/RC SRy B J i MR IS A BB, opy

I 778, oDy NI TR T LR

h PS T KIGARZERR , ©E, b PS T KR A0 W IO AT T L 15 338

Note: Compared with the control, * P<0.05; TR, /RC means trapping per active reaction centers, ET /RC means electron transport per active reaction cen-
ters, DI /RC means dissipation per active reaction centers, ABS/RC means absorption per active reaction centers, ¢p, means maximum quantum yield of
PSII, ¢E, means probability that an absorbed photon will move an electron into the electron transport chain beyond Q, , D, means quantum ratio used

for heat dissipation.
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