¥ %25 (hinese Traditional and Herbal Drugs 41 8 2010 8 * 1371 -

A oELx BoEza 2 s kL k2 dwg
(1 s 100700; 2

s 650223;
3 s 100029)
LF 6400
Artemisia annua (net photosynthetic rate, P,),
F.J/F, F.F, s UPLC s SPSS 13 0
LaCl; 22.d, ;20~ 80 Bmol/L LaCls
s 160 Bmol/ L ; 20~ 80 Umol/ L LaCl; P, s 160 tmol/L P,
;20~ 80 Umol/L 2d ,F,JF, F,F, , 160Ulmol/ L 2d, F./F, ,FJF,
(20~ 80 Hmol/L) LaCl; P,, P, PSII
PSII
:R286 1 tA : 02532670(2010)08 1371- 04
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Abstract: Objective To study the effects of lanthanum on leaf photosynthesis and artemisinin accu
mulation in A rtemisia annua. Methods Net photosynthetic rate ( Pu) in leaves of A. annua was deter
mined by a portable gas exchange system ( LI-6400). Chlorophyll fluorescence parameters Fv/Fu and F./
Fo were recorded on a modulated chlorophyll fluorometer. The artemisinin content was measured by U PLC
and data were analyzed by SPSS 13.0. Results T he growth rate of aerial parts of A. annua did not change
obviously under the treatment of LaCls for 22 d. The artemisinin accumulation was elevated under the
treatment of LaCl at 20—80 Pmol/ L, while inhibited at 160 Bmol/L. The P. in leaves of A. annua under
20—80 Emol/ L. LaCls treatment showed the increased tendency, while the P. at 160 Hmol/L, was lower
than that of control. Furthermore, the F\v/Fu and F./F. under the treatment of LaCls at 20—80 Mmol/L
were both apparently improved. However, the Fv/Fm at 160 Pmol/ L increased obviously, while the Fv/ Fo
showed no significant difference. Conclusion The artemisinin accumulation and P»inA. annua are elevat
ed under the treatment of LaCls at the eligible concentration (20 —80 Hmol/ L), and the improvement of P
induced by LaCls might be related with the elevation of the primary maximum photochemical efficiency and
the potential activity of PSII.
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Table 1 Effects of LaCl; on artemisinin accumul ation
(xEs, n=6) 8 d

LaC  / /% (P> 0 05)’

-1
(Hmol* L™ 1) 8d 11d 17d 20d 23d 2 d ( 80 l’lmol/L) 3 d (40 umol/

CK 0.14%£0 3% 0 260. 01"”l 03030 013, 0. 30£0.06%} 0. 30 0.08%,

20 0.24%0 @4, 02840 @ 03530 Wb, 0 930083 0. 30059 L) 5d ( 20 Hmol/ L) ’

c c b a a

40 0.26%0 01, 027%0. 43 .a 0300 01} O 3510,01?], 0. 36ioA01bh 20- 82% 25. 90% 18 14% ( P< O- 05) : 160 Umol/

80 0.21+0 w4, 02540 07¢, 0 31 0. @K, 0. 3 30.05%}, 0. 33 0.06%,

160 01740 0", 02240 3% 02340 4% 0. 264007}, 0 26+0.04% L 6 d R
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(P< ) 8 d ,

Different letters in superscripts showed significant difference
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40 Pmol/L> 20 Pmol/ L> 80 Hmol/L> CK> 160
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groups. Same is used in following tables 332 LaCls
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Table 2 Effects of LaCl; on net photosynthetic rate in leaves of A. annua (xts, n= 6)
LaCk / P,/(Mmol® m=2+ s 1)
(Mmol* L= 1) 1d 2d 3d 5d 6d 7d 8d
CK 6371194 7 78%0 8% 8 801 108, 8 81*1 473 7940 674 849F1 23 6 69F0 775, 8 49%3 213,
20 7 4%1605 721%0 84, 9 08EL18%h, 8 78F1 43¢ 9 38F0 968  7.48F1 54¢ 7 43EL 124, 8 0F1L &
40 745%135, 8860 9%, I1108EfL 029, 881*107% 74%0865 7.38%231¢ 7080675 8 1412 9k,
80 6 49+073% 9 40%1 69% 74711 4% g4a6t1 17% 7780855 8 12E1 63, 8 46F1 26" 8 ;4ta 677,
160 6 481069 7 7410 69} 75051 36% 8 72E2 m4 797+0 8% 905F220% 857F138% 587%2 679
3 LaCkh Fyl F (xLs, n=6)

Table 3 Effects of LaCl; on chlorophyll fluorescence parameters F,/ F,, in leaves of A. annua (J_cis, n= 6)

LaCk / FylFy
(Mmol* L- 1) 1d 2d 3d 5d 6d 7d 8d
CK 067£005¢ 0 72%005% 07130055 0700 07%, 0 7847003, 0740 4% 0760 4% 0 74£0 06%,
20 075£004% 0 74%0 044%, 0 7430 043 0700 05%, 0 7405%0 05, 068*0 014, 0 78k0 043 0 74E0 4
40 069+0045, 074%0 049, 07130 065% 0 72%0 043, 0 747 0%0 0455, 0 760 033 0 76F0 053 0 74EQ 043,
80 07710033 0770064 07710 054 Q710 06%, 0 7343%0 044 0 73F0 4%, 0 77E0 0584 0 76E0 033,
160 072+003% 073FX005% 075300545 073Ff0o06h, 07192FX0 024, 0 78F0 083 0 76FX0 04y 0 74FQ 03h,
3 , 2d, Fv/Fn (P> 0.05) ;40 80 Hmol/ L 5d ,
, ( ) 20 160 Hmol/L 7d
13 14% (P< 005) 3.03% (P> Q05) 4
1558% (P < 005) 863% (P < 0.05); 41 LaCk
20 Emol/ L LaCls Fo/ Fn ,8d REEs s
(P< 0. 05),40 80 160 Hmol/ L. LaCls )
344d R 8 d R ,
[10]
4 ,LaC]} 2d,F\/Fo FolFun N
, ( LaCls
) 47.64% (P < 0 05) , 80 Umol/ L LaCl

519% (P> 0.05) 62 26% (P < 0.05)
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Table 4 Effects of La(; on chlorophyll fluorescence parameters F,/F, in leaves of A. annua (; ts, n=6)

LaCh / F/F,
(Hmol* L= 1) 1d 24 3d 5d 6d 7d 8 d
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20 31310555, 295F0 68 23710495 240%0419  296F0 68% 21610 149 3 75%1 403 3 77EL 339,
40 223%038% 30010 6% 270%056% 263%0 645 3 03%0 605 3 15%0 515 2 78FL 205 2 EL09Y
80 34440525 4 4%3 43 26370695 2 7110 S6h 2 9610 24, 2 8510 524, 349+0 933 3 41+0 761,
160 26710474, 3 04+1 004 28130593 280F1 044 258F021% 297F046% 3 31F0 903 3 32F0 794
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