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Response of Toona ciliata Roem. Saplings Photosynthetic

Characteristics to Lead Stress under Three Soil Types
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(Key Laboratory of Ecological Forestry Engineering. Institute of Ecological Forestry, Sichuan Agricultural University, Chengdu

611130, China)

Abstract:In order to understand the ecological adaptability of Toona ciliata Roem. saplings under lead(Pb)
pollution, we conducted a pot-culture experiment with three typical soils(alkaline purple soil, acid purple
soil and alluvial soil) in Sichuan Basin. Photosynthetic characteristics and chlorophyll contents of T. ciliata
Roem. saplings were studied under four levels of Pb pollution,i. e. ,CK,0 mg * kg ';7T,,200 mg * kg ';
T,.450 mg « kg ';T3,2 000 mg « kg '. The results indicated that:(1)Chlorophyll a,chlorophyll b and to-
tal chlorophyll contents of T. ciliata Roem. leaves decreased with the increase of Pb pollution regardless of
soil types. However,Pb pollution had more significantly effects on chlorophyll contents in both acid purple
soil and alluvial soil compared with those in alkaline purple soil; (2) The photo-response curve in three soil

types showed the similar tendency. The net photosynthetic rate(P,) significantly increased under low Pb
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pollution level, but significantly decreased under high levels of Pb pollution,showing the highest and lowest

values under 200 and 2 000 mg » kg™ ! of Pb supply,respectively; (3) Photosynthetic indexes such as maxi-

mum photosynthetic rate( P, ,..) »apparent quantum efficiency(AQY) ,light compensation point (LCP) ex-

hibited significant changes with the increase of Pb pollution,indicating Pb pollution could seriously influ-

ence the photosynthesis of T. ciliata Roem. saplings. The results here suggested that high levels of Pb

could significantly limit the synthesis of leaf chlorophyll,and thus inhibit the photosynthesis capacity. The

more serious Pb pollution could lead to stronger inhibition of photosynthesis. In addition,lower levels of Pb

pollution(200 and 450 mg * kg™' supplies) had less effects on T. ciliata Roem. under the acid purple soil

and alluvial soil compared with under the alkaline purple soil.
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Table 1 Basic physical and chemical properties and contents of Pb in three kinds of soil

T AR il 2R o il

Soil 1906 pH Organic matter Total potassium Total nitrogen Total phosphorous Pb

ot typ /(gokg 1) /(gokg 1) [(grkg D) [(grkg D) /(mg+kg 1)
Rt % {6 1 Acid purple soil 5.77 16.01 1.321 1.11 0.298 146.52
5 5 %5, 1 Alkaline purple soil 8.33 21.54 1.751 1.60 0.635 57.28
1 Alluvial soil 5.13 35.51 0.832 1.67 2.487 57.00
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Fig. 1 Effect of Pb concentrations on chlorophyll
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Table 2 Effect of different Pb treatments on photosynthetic rate and gas exchange parameters of

T. ciliata Roem. in three kinds of soil (means®SD,n=15)

- e . L B CO. i R
Soil type Treatment Pu/Gumol + m™ + 1) /(pmol mzes ) / (pmol + mzes ) /(mmol + m?es b
CK 7.4240.21b 0.06140.007h 184.33+1.85h 1.2840.01b
B 2 4 T, 8.3740. 15a 0.080£0. 0052 206. 2543, 92a 1.7140.02a
Acid purple soil T, 7.7540. 42b 0.07940. 006a 218. 6442, 75a 1.67+0.01a
T, 3.99+0. 16c 0.03040. 009¢ 168. 3146. 63¢ 0.720. 03¢
CK 9.5240.51b 0.12940. 005¢ 253.51%4. 88b 2.6940.02b
R T 12.940.72a 0.3410.007h 304.73+8. 95a 6.050.03a
Alkaline purple soil T, 3,690, 12¢ 0.04340. 006a 233.46%5. 72¢ 1.5340.01c
T 1.9340.09d 0.01940. 004c 2142243, 68¢ 0.91%0.01d
CK 6.4240. 32b 0.05340. 009 185.9342. 79b 1.1340.02b
MRt T 7.4840. 25a 0.080%0. 008a 228.7546. 554 1.5840. 03a
Alluvial soil T, 5.4640. 11c 0.04340. 005b 179. 6842, 46b 0.9240.02b
T, 5.2740. 08¢ 0.04140. 006 177.1543.52b 0.7840.01b
T LU A H A2 A RE BEINOR TR A T A ©-CK -1, a1, T
S T SE P, 5 BUR MR B3 °T R
2B 43 W R B AE M) R R L 45 Pb i) 8
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S
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Ph 3t b SR (T, Jie K T 76 8 Wk FE P Wy it 4k 50 e e
T CT) B s 20K B 1 035 KV 16 1 A AE AT ) 1 PARI(wmol = m* + 57)

S 4 Ph it 4b 3 ) 22 53k 8 1 % K F (P< 0 R P A E 3 L
0.05) , ELYEAHIR] Pb i B AN [ A 38 1] o 77 7 — ST I 5K - R L 1 %

25 FEBARU B Pb 4b BB (CK Al T H K /MK Fig. 2 Light response curve of photosynthesis of T. ciliata
W R EA+ >mEEA >+ mMER S Roem. in 3 soil types under different Pb treatments
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Table 3 Light response characteristic parameters of T. ciliata Roem. in different soil types under different Pb treatments
TR b3 BREHAEE Ponae MR FHE AQY JeAME S LCP GRS LSP W5 I % Ry

Soil type Treatment /(umol+m™ 2«57 1) /(umolem % +s 1)  /(gmol+m ?+s"1)  /(umolem ?+s 1) /(ymolem ?+s"1)
CK 8.8740.55a 0.027 140.0052a 29.3240. 86b 816.11415. 26a 1.00£0. 12b
TR 2 5, - T1 9.33+0.79% 0.031 640.0031a 32.1440.62b 688.21+23.22b 1.4040. 32a
Acid purple soil T2 9.27+0.23a 0.029 40, 0046a 33.10%0. 46 780.30+12. 33a 1.2740.21a
T3 4.734+0.58b 0.023 040.0805b 41.324+1.32a 368.08+9. 86¢ 1.434+0.11a
CK 10. 6640. 89h 0.031 940.0066b 37.66+1.56h 856.02+16.59b 1.6240. 25¢
5 8+ Ty 17.4342.13a 0.034 840.0051a 81,9943, 44a 1496.05427.56a 3.37£0.85a
p‘:\rlgf*eh:;] T, 4.6740. 85¢ 0.030 820, 0032b 47,9941, 89b 452.5145.81d 1.83+0. 15¢
T, 3.4440. 54c 0.017 70.0075¢ 99.5046.52a 768.26+10. 46¢ 2.56+0.27b
CK 7.1740.87a 0.025 240, 0046a 27.8440.67b 588.61+8.86h 1.1540. 16a
WL T, 8.5940.95a 0.025 340.0033a 23.9440. 45¢ 752.03+13.67a 1.20+0. 13a
Alluvial soil T, 6.5340. 69a 0.026 140.0026a 23,1340, 78¢ 548.07£11.23b 1.28+0. 11a
Ts 5.68+0.42b 0.026 140.0019a 36.04+1. 46a 396.29+7.52¢ 1.3540. 10a
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