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STUDIES INTO CAUSES OF CHLOROSIS IN TABERNABMONTANA
DIVARICATA (LINN.) R. BE. '

Riffat Jaboen,** Ejaz Rascl* and R H. Qurestd**

Threo categorics of plants (sevarcly chlorotic, moderatoly
chlopotic and normal) were analysed to determipe the mucroqu-
trient {5} causing chlorosis’ in Tabernaemonrana divdricata.
Loaves of each. tymm of plant weto analysed foT coppet, mmg:
nese, zine, irom, potastium, sodium, total proteip, total car
hydrates snd chiarophyll, The data show the copper, mAnganese,
iron, and total chlor 1l levels to be' the highest in mormal
while lawest in severely chlorotic leaves. Potassium, sodium aud
total proteins were higher in severely chlorotic loaves. Total
carbohydrates did not show any iable differance while zinc
content zppeared to ba the lowest moderately chlorotic and
highest in normal leaves. The visual symptoms thow iron chio-
rosis but ¢hemical analysis show that other elemants (Cu, Mn
and Zn), besldes iron, may be contributing to the development of
visual deficiency symptoms in the plants under observatton.

INTRODUCTION

Impontarce of micronutrients for plant geowth is well recoganized.
Zinc, for instance, is needed for the formation of auxins which are growth
promoting swbstances in plants. It is also a nccessary component of several
engyme systems which regulate various metabalic activities within plants.
Similarly, copper has some function in the Formation of chlorophyll and iron
acts as a catalyst in the production of chlorophyll Manganese catalyses not
only various reactions of carbekydrate breskdown and organic acid meiabo-
ligra But also a number of conversions jnvolved in the nitrogen and phospho-
rus wetabolism. Deflciencies of micronutrients result in-abpormalities in plants,
law vicld of ¢rops, apd in many oases in crop failure. This experiment was
cartied out to detect the deficiencies of micronutrient (s) and their cffects on
metabolites of physiolegical intersst. L _

MATERIALS AND METHODS |

Theee categoriss of Fahernagmontana divaricatd plents were splected
having visnal differonces, i.e. severely chlorotic, mediom chlorotic mnd normal
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green. Randomly selected leaves of eseh class were taken and washed with
dit.HCI and then with distilfed water to decontaminate them. - After diying
leaves in sunlight, they Yere wrapped ia fillec pepers und wers oven dried 1o 4
constant weight at J0°C, Qven dried leaves Were ground avoiding all possible
contaminatior. Then, these samples wete digested in cone, H;50, and 135
HCIO,. Na & K Wers determined by Bame photomater whifo PFe, Mn, Cu and
Zn wero detocted by atomic sbsorbtion ' spectrophotometer.  Protein was
estitnated by micro-kjeldhal method, Presh Jeaves of each type wers selected
randomty and midribs were removed and ohlorophylt - was: extracted-in 802,
acetane. The chlmp}iy]l contents were determined with the help of o
Ipectrophotometer (Witham ef af. 1971).

RESULTS AND DISCUSSION

Reievant duta pertaining o iron, manpanese, copper, zine, sodiam.
potassiwm, protein, total sugars and chiorophyll are given in Tuble |,

it is evident from the given Table that three differsnt plants show o
decreasing trend in the quantity of iron from green o chlorotic planis. )t
indicates that formation af chlorophyll is guite dependent upon iron. Similar
results were obtained by Brown {1956) aud Locke and Eck (12635).

Resuits for mauganese show that it Quantity deercased with (he pdvent
and progress of ehlotosia, showing that synthesiy of chlorophyll was associg-
ted with an adequate supply of Mn. The present findings are in accord with
those of Tiechlor-Zallen (1969) and Bidwoil £1974).

Data pertaining to ziné and copper toatents of leaves show that umount
of Zine and eoppet wag slightly less in severely chlorotic lsaves than that for
rorial geeen leavis. It was concluded that gine and copper were related
with the production of chlorophyll in ua wndetermine way. More or |ogs
sitmilar resalis were obtained by Gilbert {1948) and Viets and Frank 1967).

Results for sodivm and“potassium show aegative relationship beiween
these elemients and chlorophyll. . '

The total proteist content of cach category of plams showed an IHCreass
A the divection of green to chicrotic plante.  This increasing tread in tota]
protein contents, during chlorosis, is one of the symptoms of copper deficienoy
a8 Teported by Gilbert (95T). © © . - - — - e e el

There was dot much difference of P&l sugar costents in thi thrde types
of leaves under study,
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The ecnzents of total chlorophyl and the fractions (chlorophyll a and b)
uy ghown in Table | roveal 3 marked decrense within increase ip the severity
of chlorosis. A similar decreasing pattern in the contents of chlorophyll a and
b was observed in normal, medium and severely chlorotic plants. Identical
were the findings of Eltinge (I941), Simons et 4/, ([963) and Jacobson (1945).

The plaat analysis data indicate that the chlorotic sgympioms were
probably due to the deficioncy of iron and manganese in the chlorotic plants.
Copper and zing levels were almost identical in all the three categoties of
plants. This imbalance in mineral nutrients resultsd in upsetting the levels of
important metabolites. The quantities of chiorophyll &, chlorophyll b and
total chlorophyll were drastically reduced. The ratic of chlorophytl 2 to
chlorophyll b indicates that wunder putrient deflciency the latter is much
more labilc as compared to the former.  Total protein ingreased in chlorotic
plants but sugars did not show any dissimilatity in all the plant categories
undar observation. '

LITERATURE CITED
Brown, 1. [956. Irom chlorosis in plants.. Advan. Agron. 13 : 329-366.

Bidwell, R.G.S, [974. Plant Physiology. MacMillan Publishing Co..
New York, PP : 325-291.

Bltinge, ET. 194(. Bifect of manganese deficiency upon the histology of
Lycopersicum esculentus. Plant Fhysiol. 16 : 189-195.

Gilbert, F. A. 1948. Mineral Nutrition of Planty and Antmals.
University of Oklakorza, Press, Norman, Oklahoma.

Jacobson, L. 1943. Iron in the leaves and chloroplasis of some plants in
relation o their chlorophyH content. Plant Physiol. 20 : 233345,
Locke, L. F., and H. V. Eck. 1965. Iron deficiency in plants : How to
control it in vards and gardens. U.S..A. Home and garden. Bulletin

No. 102, Washington, D. C.

Simons, J. M., R. Swidler, and M. Benedict. 1963, Kinetic studies of regTee-
ning of iron deflcient soybeans. Plant Physiol. 38 ; 667674,

Tiechler-Zallen, I, 1969. The affact of matganese on chleroplast strgctore
and photosynthetic ability of Chlamydentonas reinkardl,
Plant Physicl. 44 : 701.

Witham, F.H., D.F. Blaydes, aud R.M. Devlin. 1971, Experiments in Pleat
Physiology. Yan Nostrand Reinhold Company, New York.



