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Effects of Lanthanum with Which Soaked Seeds on Photosynthetic Characteristics in Maize

ZHANG Shun!, LIAO Ying', TAO Zong-ya", LUO Xue-gang®, WU Guo'

(1.Sichuan Normal University, Chengdu 610101, China; 2.Southwest University of Science and Technology, Mianyang 621010, China)
Abstract: Effects of lanthanum on photosynthetic characteristics in maize were studed which seeds soaked with LaCl; solution of 60 mg- L™
and 120 mg- L™ concentrations and sowed in pots, the experiment in the open air, based on measurements of photosynthetic gas exchange pa—
rameters, diurnal variations of photo synthesis, light intensity —photosynthetic rate response curves, CO, concentrations —photosynthetic rate
response curves and PEPCase activities at spike formation stage by using CIRAS- II portable photosyntometer and spectrophotometer—meter,
fitted the curve by the modified model of rectangular hyperbola, extraction of feature parameters. The results showed that the net photosyn—
thetic rate(Pn) at midday were increased significantly and “midday depress” attributed mainly to stoma factor were relieved by treated seeds
with 60 mg+ L solution. Under treatments of the seeds soaked with LaCl; solution, the apparent quantum yield(A QY ), light saturation point
(LSP) and the light compensation point( LCP) were improved significantly, but PEPCase activities, CO, saturation point(CSP), and carboxy—
lation efficiency(CE) were decreased. It was suggested that effects of lanthanum with which soaked the seedes could increase photosynthetic
efficiency in maize leaves which mainly attributed to improving the use of light energy, but the use of external CO, were prejudiced,
widespread use of rare earth in agriculture still has well prospects for development.
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Figure 1 Diurnal changes of net photosynthetic rate(Pr) in maize
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Table 1 Diurnal variation of photosynthetic parameters in corn which seeds soaked with different concentrations solution of LaCl; for 24 h

BV mg L BIE] VObA R Po/pmol s

SFLFEE Gs/mol m?-s™

JEIE B CO, HeE Ci/pmol smol™  ZEBEH R E/mmol -m2-s7!

0(CK) 8:00 15.133+1.871b 193.333£13.016¢ 110.000+£10.535b 3.840+0.040c
10:00 24.567+1.387a 337.000+8.185a 115.333+7.468b 6.560+0.191a

12:00 22.433+2.836ab 259.000+10.880b 101.000+5.440b 7.127£0.381a

1400 25.800+£2.536a 219.667+12.884bc 120.667+9.604b 6.530+£0.545a

16:00 18.100+2.124ab 212.000£6.220bc 205.000£5.650a 5.153+0.594b

60 8:00 19.633+1.206¢ 356.000+18.357a 117.667+7.572b 4.893+0.248b
10:00 23.600+1.473b 312.000+16.453a 91.333+5.693b 6.790+0.387a

12:00 29.167+2.458a 283.000+£11.022a 92.667+7.364b 7.110£0.556a

1400 26.400£2.265ab 267.000£16.091a 135.333+10.369b 6.637+0.221a

16:00 19.800£1.200¢ 265.000£13.614a 179.667+5.218a 5.816+0.864ab

120 8:00 18.067+1.501b 282.333+17.134a 118.333+6.110ab 4.420+0.468b
10:00 24.433+1.620a 337.667+16.571a 109.000+5.524b 6.233+0.596a

12:00 24.533+1.701a 227.000+17.149a 105.333+9.609b 6.376+0.682a

14.:00 25.533+1.450a 236.333+16.436a 132.000+5.600ab 6.206+0.695a
16:00 18.933+1.379b 202.667+14.747a 161.667+7.428a 4.940+0.728ab

I RPRFIRE— R E AR R FRFRIEE 5%BEKF(P<0.05), T,
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Figure 2 Light—response curve of photosynthesis of Zea mays
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Figure 3 CO,—response curve of photosynthesis of Zea mays
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Table 2 The parameters of PAR—Pn response curves in corn which seeds soaked with different concentrations solution of LaCl; for 24 h

La¥/ R TR BRECEHAE A/ RIS RY JeAMEEsL LCP/ SR LSP/ - )
-1 5, 5, .- 2, - 2. - y&/‘E?ﬁﬁR
mg-L AQY pmol-m™?+s pmol-m™?+s pmol - m™>+s pmol -m™+s
0(CK) 0.043b 28.956¢ 3.056a 45.670b 1 435.946¢ 0.998 3
60 0.056a 34.270a 2.859b 48.902a 1 526.450b 0.999 7
120 0.041c 33.676b 2.585¢ 49.880a 1 608.085a 0.999 4
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Table 3 The parameters of Ci—Pn response curves in corn which seeds soaked with different concentrations solution of LaCl; for 24 h

La*/

RREOLEHRE A/ SEFFREE RY

CO, #M CCPI CO, 4, CSP/

BRI - 2
mg-L* CE pmol - m?+s™ pmol - m?+s™ pmol + mol™ pumol + mol™ PUERHR
0(CK) 0.135a 37.081a 2.576b 5.263b 842.241a 0.997 6

60 0.128b 34.435¢ 3.798a 7.227a 721.248b 0.997 1
120 0.103¢ 36.199b 0.519¢ 2.050¢ 833.505a 0.994 1
B2 EHmH IS S0 A4 5 BR , — R IS I S D PR B R 77 T

2.3 La*%t PEPCase &R B0

PEPCase J& C4 fEYIEA Bk[F LIS AR B SR 2
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WEH 60 mg L' 253 120 mg-L J5, X PEPCase
TEMER RGN T 13.7%.

£ 4 AE LaRETERIIEEM F PEP S {LEGE &
Table 4 Effect of different concentrations of La* treatments on

PEPCase activities in maize leaves

La* ¥k F /mg- L™ PEP ¥R 4k BEE H/mmol + mL™ - min (3P 3 )
0(CK) 153.67+9.07a
60 113.33+14.05(26.3%)b
120 107.78+6.11(29.9% )c
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