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Table 1 Effect of sluminium opn seedling growth of Pinus massoniana

Al*mp/1L, ] a 15 30 80 120 240

3 ;4 '; # Root 21,62 1p,5h 17.0C 15.0d p.DE 5,.2f
|

(cm) | #®#& Plant 17.7a 10.6a .8b B.08C B,EC 7.1d
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Table 2 Cell permeabillty of needle of Pimus massoniaka treated by Al*?
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Table 3 ATP content of needle ‘of Pinus massoniena treated by Al'3

Alst mg/L | ¥ 15 L1 50 . - 120

cm e T - e s - et

ATP  (mg/g ‘ 1.31a 0.8sb 0.89C 0.64d 0,440
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Fig.s Effect of Al3* on ATP enzyme activity
of isolated chloroplast of needle

Fig.7 Effect of Al3* on GAP enzyme activity

of isolated chloroplast of needle
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Table 4 Effect of Al3* on soluble sugar content of needle
Al mg/L 0 30 80 120 240 480
®mg/ER R
Solunle sugar (mg/g fresh weight) 2,158 1,85b 1,65¢C 1,40d 1,36d 1,208
HRTE |
Relative content o.22 0,17 0,18 0.14 o.12
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S EAHE, LRk EFEcomE/LAT 120mg/Li, #h k3 AE BRI W2, 455, 418, 1]
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Table 5 Effect of Al* on elements of seedling of Pinus massooiana

e il Al3r % % 4 K& Element content (mg/g) E

Organizer mg/L Al 5 K Mn Fe Ni - Cu Zn Ca
0 0,41 7,76 43,96  0.B8 0.80  0.041 0,20 2,74 26,26

i3 60 1,00 4,52 16,86 0,31 0,46 0,027 0,12 1.67 8,17 )
120 2,21 §.67 14,81 0,16 0.42  0.02T 0,10 .12 £.87
Leaves 240 3,14 4.71 13,08 0.15 [(-B 1 o.n23 0,14 0,97 .08
480 3.26 5,60 13,08 0,14 0,99 0,030 0,10 0.8% 4.87
o 1.84 2,85 1,58 0,11 0,81 0,027 0.1l 1,33 6.03%
" 50 §.02 2,74 1.01 0.028 .81 0.023  0.088 0.7 3,52
120 8,12 3.14 0,82 Q.02 0,33  0.011 0,072  0.B1 z,18
Root 240 8,92 5,41 0.018  0.47  0.022  0.098  0.70 1.92
480 11.05 4,37  ©.78  0.024 0.2 Q.02  0.084 0,81 2,02
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Hr BLBETRAEASEESHREAD 120mg/LY
a. 78 b, AER ¢. AR d. #HRE
Fig.¢9 The distribution of elements of seedling root of Pinus massoninna treated by Al3* {1iemg/L)
a. Stele b, Endodermis ¢, Dermis d, Exodermis

Ak, MCI7EXFAM P HARMY R, EELCEANNKBNEERD, K'f Ca* &
WBRAHEESEW A, ENAEHFWARNNAHEERD, ‘

MARE AR R ITEE R, RS M, AURNEE s Mg, K MRk
BED, CabBiiE bR Tad, HESBILETY, SR EED RN, Cl 8% ik
s BE SR TR RN T TR o X b S ER TR TR A3,

=% ®

HNDRMAREWEHEER EEEWA:. Btk HTEERAR,. ¥METE
MEALZMR, ZEERRI D ERECEE, RENUMBERD . H3FHREHE BN
TER BN, MHMEHEER, ETERIHIHREL FERNZERE, BRHZREREKR
b e B 1smg/L, MEREERANREIHE, IFT Ao fiy BRI nNEE, B0 gE
SBMCO. B ER, FFIEEETESE, HinEBEHNAREE. WHATPEMGAPYS IS,
FERATPRIBI & & . " :

8 % x ®

£ 1) McCormick L, H, et al,, Variation in aluminum tolerance among six .genern. of trees, Forest
Science, 1978, 24:565—568,

[ 2] McLanghlin 8, B.. Effects of air pollution on forests, Air Pollution Cortrol Associotion, 1885,
Babl2—534, . '

{2 Ulrich B et al., Chemical changes due to acid precipitation in a loss-derived soil in central
Europe, Soil Science, 1980, 30:103—1498,

{ 4] Matzner Z, et al,, Soil acidity and its relationship to root growth in declining forest stands in
Germany, Wuter Air and Seil Pellution, 1988, 31:273—282,

Cs) Wiy BREANRELATEEERTR, HFEHFTR, 1988, 103 ) 7—11,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

246 £ x=  F  IB 123

Cel mAES EXELMESDREAFTHRE, H% %M, isgs, 30:310—a25,

C 7] Cummings J, R. et al., Effect of aluminum on uptake and translocation by red spruce seed-
lings Canada J, Forest Res,, 1985, 161884—867,

Cs ] Bteiner K, C. et al,. Response of Populus hybribs to aluminum toxicity, Canada, J., Forest
Res,, 1984, 1B:854—287.

L9 ] Schier G. A,, Response of red spruce and balsam fir seedlings to aluminum toxicity in nutri-
ent solution, Canoda J, Forest Res,, 1936, 15:28—33,

C10] Edwards J. H,, Aluminum toxicity symptoms in peach seedlings J, Horf., Sciemce, 197¢, 101:
izp—142,

Ct1] Mackinney J., Detuminatlon of chlorophyll, J. Biological chemistry, 1341, 140:315—322,

C1z2) EfERE, AFHRRATPH IRk, HeydsmiEM. 1098, 5:54—67,

C13) X AE, HOAREHPATPHWER RNE %, H@EmER, 1086, 5: 611,

(14) #FY EWRELMEDEANEERENRL, 2H4TS5 e EH, 1981, 13:245—251,

C15) MMM, M dmi sy, ASHRFHREE, 1083,

(18] Hutchinson T, C. et al,, Response of fir species of conifer seedlings to aluminum stress,Water &
Air and S0l Pollution, 1938, 31:233—2Ip4,

[17) Rost-Sicbert K., Aluminum-toxizitet undtoleranz am keimpflanzen von Fichte und Buche,
Forstz Ztg,, 1983, 25/27:636—6%1,

Ciz) Hamp R, et al,, Effect of aluminum ions on 4CO,-fixation and membrane system of isolated
spinach choroplasts, Pflanzenphysid, 1576, 76:300—306.

Cta) Androw C, 8, et al,, Effect of aluminum on the growth and composition of some tropical and
temperate posture legumes, J, Agric, Res,, 1973, 24:27—%4,

Cz0]) Foy C. D, et al,, Toxic factors in acid spils T Differential aluminum tolerance of plant species,
Soil Science Soc, Amer, Proc,, 1964, 28:27—%4,

STUDY ON THE RESPONSE OF PINUS MASSONIANA
SEEDLING TO ALUMINUM

Cao Hong-Fa Gao Ji-Xi Shu Jian-Min

(Institute of Environmenial Ecology, Chinese Research Academy of
Enviranmental Sciences, Beijing, 1000123

The paper deals wich the response of growth, biochemical and physiologi-
cal process of Pinus massonigna scedling to aluminum under cultural solution, .
The resulis indicated that the growth of Pinus massonfana treated by Al** was
inhibited markedly with a threshold concentration of 15 mg/L.

The total chlorophyll content and photesynthetic rate of needle were redu-
ced with decreasing Al°* coneceniration, but the transpiration and cell permea-
bility of needle were increased, It was showed that the contents of soluble su-
gar and ATP in needle were reduced under Al**, The enzyme activities of
ATP and GAP were inhibited, The uptake and transport of Ca, K, Fe and
7Zn were reduced, but the accumulation of aliuminum was increased with ine-
reasing Al** concentration, The accumulated aluminum of root tissue distribu-
ted mainly in exodermis, '

Key words, aluminum, Pinus rmassoniene, biochemical and physiological
process, photosynthesis, transpiration, uptake and transport of nutrients,
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