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A soil culture experiment was carried out to evaluate the effect of high concentrations of aluminium on

the growth, and pigment composition of Hyptis suweolens (L.) Poit. Shoot dry weight reduced by

53il androot dry weight reduced by 24% at a level of 1000 ppm aluminium. Leaves had a withered

appearance with-margins rolled inwards. Both chl a and chl b decreased due to aluminium treatment.

A ieduction in carotene and xanthophyll content was noted. Aluminium treatment caused an increase

in the content of aluminium in different plant organs. Roots contained the maximum aluminium

concentrations.
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Aluminium toxicity is considered an important growth

limiting factor for plants in many acidic soils' The problem

is fiuther aggavated by the use of acid forming nitrogenous

fertilizers. Higher concentrations of aluminium have been

shown to be inhibitory for plant growth and metabolism'r'

There are several reports of the effects of soluble aluminium

on dry matter production a-6 and root growthT'8" Hyptis

susveolens is a predominant weed growing in these areas'

The aim of the experiment was to study the effect of
aluminium in excess concentrations on the growth of
Hyptis, in order to evaluate aluminium toxicity effects on

this plant.
Hyptis suaveolens (L.) Poit. plants were raised

from seed in earthen pots (26cmx28 cm) containing known

amounts of air dried red loamy soil. Seedlings were thinned

to four healthy plants of almost the same height and vigour

in each pot. A week after thinning, each pot was fertilized

with 100, 109 and 137 ppm N, P and K, respectively, as

NHNO3 and KHTPO. in aqueous solution e and 2 ppm (dry

weight basis) of Fe-EDTA. Metal ion treatment was given

to one-month old plants. Selected aluminium

concentrations (500, 1 000, I 500 ppm ofdry weight ofsoil)

were added to the soil in appropriate quantities as 6%o

aluminium sulphate solution. The treatments were

replicated three times, Throughout the experiment, care

was taken to water the plants to held capacity to avoid

leaching. The control plants were similarly maintained,

except for the metal ion treatment.

About 25-30 days after treatrnent, the plants were

harvested for the determination of dry matter yield and

tissue aluminium content. Thoroughly cleaned leaves,

stems and roots were dried to a constant weight in an oven

inaintained at 80oC and dry weights for these were

determined. The dried samples were dry ashed and their

aluminium content was analyzed by atomic absorption

spectrophotometer. The chloroplast pigments were

estimated in the fresh leaves following the method of
Weybrewro.

On addition of 500 ppm aluminium to the soil,

Hyptis plants did not exhibit any apparent visual symptom

of toxicity. Plants appeared healthy, with normal green

leaves, which remained green till the harvest. At soil

aluminium concentration of 1000 ppm, the plants appeared

normal initially, but later, the leaves had a withered

appearance, with margins slightly rolled in. Leaves started

senescing slowly towards harvest time i.e., approximately

three weeks after the treatment. Soil aluminium addition of
1500 ppm produced visual symptoms oftoxicity frffi 4* to

5'h day oftreatment. Buming of leaves from tip downwards

and from margins inwards were the first symptoms. Later

they become dry and ultimately perished. The symptoms

of aluminium injury are sometimes described as resembling

those ofphosphorus deficiencyrr or ofcalcium deficiencyr2'

The effect of different concentrations of
aluminium on the dry weight yield of Hyptis is shown in

Table L Aluminium treatment caused a decrease in the dry

weight of shoots and roots. Yield of Hyptis plants was

77 .7% at 500 ppm aluminium, decreasing drastically to 48'4%

at 1000 ppm aluminium. Shoot dry weight decreased by

more than 50%o of the control. Chlorophyll a as well as

chlorophyll b decreased with increase in concentration of
aluminium(Table 2). Chlorophyll a was comparatively more

affected than chlorophyll b. Increase in the concentration

of aluminium ffeatment caused a reduction in the content

of carotene and xanthoPhYll.
Decrease in chlorophyll a/b and chlorophyll/

carotene ratio suggests oxidative damage of chlorophyll a'

By lowering chlorophyll content, aluminium has been
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Fig. 1. Photograph showing the effect of different levels of Al application on the growth of Hyptis suaveolens.
Al,1,2,3 represent 500, 1000 and 1500 ppm Al respectively.

Table 1. Effect ofexcess aluminium on the dry weight yield of Hyptis suaveolens (L).P oit.

Treatrnent Dryweightperplantingm

Shoot Root Whole Plant Yieldoh of Control

Control

Al500ppm

Al l000ppm

*Al l500ppm

1.33+0.24

1.03 +0.05

0.63 + 0.09

0.050+0.001

0.043 +0.008

0.038 + 0.002

1.380

1.073

0.668

100

77.7

48.4

* Insufficient material due to severe toxicity
Table 2. Effect of excess of aluminum on the chloroplast pigments ofleaves of Hyplis. (Results expressed as mglgr
fresh weight) (Mean of 3 replicates)

Treatments Chla chlb Total

Chlorophylls

Chla/b
ratio

Caortene Xantho-
phyll

Total

Carotenoids

ChUca

ratio

Control

Al500ppm

Al l000ppm

*AI l500ppm

138 I

1148

973

578.

528

476

1959

1676

1449

2.39

2.17

2.04

186

185

155

32t

289

2s3

507

474

408

3.86

3.54

3.55

* Insufiicient material due to severe toxicity
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shovrn to affect photosynthesisr3. The reduction in growh
observcd in the present study for the aluminium treated
plants is correlated with decrease in the pigment content,
leading to a disturbance in metabolism as reflected by the
phytotoxic symptoms exhibited.
Ihble 3. Aluminium content in different plant parts of
control and Al-frented Hyptis plants (pg1gr dry u,tt (Results

are mean of
Contol 500pBm l000ppm 15fi)oom
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A direct linear relationship was observed between

soil applied aluminium treatments and tissue aluminium
concentation n Hyptis plants(Table3). Within the different
plant organs, the stems contained the minimum aluminium

ooncentration and the roots the maximum. Although much

of the absorbed aluminium was retained in the roots, a

considerable amount was also translocated to the above

ground parts. This was more prominent at l000ppm level

of aluminum treatrnent where more aluminium seemed to
have been fianslocated upwards, as indicated by the high

leafaluminum concentration. Hence, at the highest level of
1500 ppm aluminiunn, Hyptis didnot survive due to severe

toxicity.
A decrease in dry weight seems to be a common

effect ofmetal toxicityta'to. The high leafaluminium content

of Hyptisplants at 1000 ppm, brought down the dry weight
yield drastically, due to aluminium toxicity. Aluminum

concentations in plant tops conelate with aluminium injury.

Several investigators found that aluminium tolerant
varieties contained less amount of aluminium in shoots as

compared to aluminium sensitive ones, as observed in

rvheatrT, alfalfat8 and cranberryte. Hyptis was found

sensitive to aluminium at higher levels, because it
accumulates considerable aluminium in the leaves.
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