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PHYTOTOXICITY OF Zn AMENDED SOIL TO SPINACIA .
AND CORIANDRUM

KUSUM LATA AND BHARAT VEER ;
DEPARTMENT OF BOTANY, MEERUT UNIVERSITY, MEERUT 250 005

Zn (2x 1072 M Zn/l soil) amendment to the soil Inhibited growth and yield of
Spinacia oleracea cv All Green and Coriandrum sativum cv Selharl. The levels
of chiorophyll components and Hill activity were also lower in plants grown on
Zn amended soil. The uptake and translocation of nitrogen and phosphate were
inhibited and the uptake and translocation of total heavy metal was promoted.

Our previous work on the effects of irrigation with polluted municipal waste.

water, rich in industrial efluents and sewage sludge, on total heavy metal content .
in soil and plants indicated high accumulation of total heavy metals, including
zinc by soil and plants (Veer and Lata 1987). Therefore, it was of interest to ]

investigate effects of Zn amendment in soil on growth, yield, levels of chlorophyll
components, Hill activity and uptake and translocation of phosphate, nitrogen
and total heavy metals in Coriandrum sativum cv Selhari and Spinacia oleracea cv

All Green. - . e SR _ . o

MATERIALS AND METHODS

Soil was amended with zinc sulphate to give Zn concentration of 2x10* M

Zn/l soil. Seeds of Coriandrum sativum cv Selhari and Spinacia oleraceacv All ) p
Green were sown in the amended soil in polythene bags. Two plants/bag in

case of Spinacia and four plants/bag in case of Coriandrum were allowed to grow ¢
up to sampling stage. Plants were sampled on 30th and 60th day from emergence. .
The data are averages of 15 samples and statistically analysed. For chlorophyll - ‘
estimation 200 mg fresh leaves (3rd leaf from the apex) were homogenized in .

80% acetone with a pinch of sodium bicarbonate. The homogenate was
centrifuged at 4000 rpm for 5 minutes and final volume of supernatant was made
to 10 ml with 80% acetone. Optical density of the extract was read at 645 and
665 nm. The amount of chlorophyll g and & were calculated according to Arnon
(1949). Chloroplast isolation and Hill activity determinations were done
following Banerji and Kumar (1975) and Banerji and Rauf (1977). Phosphate was
determined by a modified Allen’s method (Allen 1940) with metol reagent.
Digestion was done by microkjeldahl method, with H,SO, : H,Oy (Snell and Snell
-1954) and estimation of digest for nitrogen was done with Nessler’s reagent of
Kbch and McMeekin’s formula (Oser 1965). For total heavy.metals digestion.
was done with 60% HCIO, and HNO,, the residue was dissolved in ammonium
citrate buffer, pH 8'5. Total heavy metal content was determined by dithizone

method (Sandell 1950). - : )
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RESULTS AND DISCUSSION
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In general, growth and yield of both the crops were inhibite‘d:by Zn amendment
in soil (Figs. 1, 2). Growth inhibition by Zn has also been reported by Rauser

146,

cmeSD

ool

9-012,.

SD

eI 8 006k

9

ool

WIH O

R

Fig. 1.

LntSD

1.0,

e Q
- 408030 o0

LENGTH
-0

2]
S - ]

L nasSD

1%.0

R 1

r

-

(3] 3

[ 215

48TH O

R

hotnd

209 [ N 18
FRESH WEIGHT R
~0-3 806,

S o168

R-800T , 9-8H00T , L-LEA MUNSSR D“'""" [7] ta2nid™s

Effects of Zn amendment in soil (2x 1072 M Zn/l soil) on growth and yield of Spinacia

. oleracea cv All green.
(1973) in bea.n and soybean and Dogar and Vanhai (1979) in Oryza sativa.

.....

bemg 55/ of the control.

ably being 81% of control.

The

The fresh weight of shoot was also reduced conslder-
In general, levels of chlorOphyll components and

Hill activity of chloroplasts isolated from tredated plants, were 1owér (Tablé 1).
These observations are in agreement to those of Hampp et al. (1976), Rai and

Kumar (1980) and Nag et al. (1981).

plants

Zn jn both _the crops (Table 2).

Hill activity was 729 of control in tréated

Up*ake and distribution of phosphate and .nitrogen were 1nh1b1ted by

Oberlaender and Roth ( 1978} also reporteq

reduet:on in uptake and distribution of phosphate from the soil into the roots and
shoots of young barléy plants. - Hunter and Vergiiano (1953) observed that toxic
cffects of heavy metals are associated with reduced nitrogen contents in plants,
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v Fig. 2. Effects of Zn amendment in soil (2x 103 M Zn/l soil) ©n growth and yleld of Coriandrum
fgm= sativumecv Selhari.
‘ : *sSignificant at 0-01% probability, “‘Sngmﬁcant at 0-001% probability.
. "TABLE 1. Levels of chlorophyll components and Hill activity in leaves (3rd leaf from apex) o
of control and Zn treated Spinacia oleraceacv All Green and Coriandrum sativum _¥
cv Selhari. ) _ .
T Parameter . ' Control Zn (2x 107 M)
b
: . : Spinacia oleracea cv All Green
Chlorophyll a A ' 0-34 4 002 027%¢ 4+ 001
5 Chlorophyll 5 0-30 + 0-04 017* £ 004
: Total chlorophyll mg/gfw;{;S D. 064 + 0:06 0:44%* 4 004
H Hill activity sM DCPIP red, /h/mg Chl.+S.D. 732 4 012 : §:12%%¢ 4. 0-07
} . : Coriandrum sativum cv Selhari
S Chlorophylla . 035 + 002 0-26*** + 0-01
i Chlorophyll b , 030 & 0-04 o or zo02
o Total chlorophyll mg/gfw+S.D. 065 + 0:07 . 048*  + 004 :
Hill activity uM DCPIP red./h/mg Chl. +8.D. ‘663 + 007 © 427%% 4 0-09

‘Slgmﬂcant at 0-05%4 probablhty, ssSignificant at 0-019; probability, "_‘Signiﬁcant at 0°001%
probabillty - o, _ .
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TABLE 2. Effects of Zn (2x' 1078 M) amendment of soil on uptake and translocation of nitrogen (N), phosphate (P) and total heavy
metals (tHm) in Spinacia oleraeea cv  All Green and Coriandrum sativum cv Selhari.

" Days from emergence .

30 - 60
Plant Control Treated Control " Treated
parts N P tHm N S 4 tHm N P tHm N P tHm
- mg gm™1 dw4SD mg gm~! dw4SD
Spinacia oleraceacv  All Green
Root 36:28 357 0-16 19-44%%* 2:38¢s+ 0-25%%¢ 38-88 2-08 025 24:62%++ 1499+ 0:30%*+
+121 4012 40006 40-89 +0-09 +0:009 4131 4009 4010 . +1-01 +0-06 40013
Shoot 3758 458 012 23320+ 3-57¢%%  (-19%0* 51:85 327 019  38-88%s*  2:32e%s  ()25%%s
4127 4016 +9003 4090 +0:12 +0-008 +1-59 40013 40009 4121 40:10 40010
Coriandrum sativum cv  Selhari
Root 3628 042 0:24  22:03%**  0-24%%*  (-20%+* 24-88 018 028 19:44%%  (Q-09%e+  (.350es
£120 4£0-014 £0:008 +101  +0:009  +0-009 +1:10 0009 +0009 +1-02 10003 40012
Shoot 3240 0-36 015 20-73¢%+ 0-244++ 0-21%%+ 23:32 042 0°16 12:96¢*+ 0-30%** 0-23%%+
+1-10 40011 40:007 4093 40-008 +0-008 4117 40013 10008 4105 40011 +0-310

s*¢Significant at 00019 probability.

*(z s1qe)) s1ueld paress; ur 1943y

onuw sBM [B}OW KABSY [B10) JO S[9Ad] o3 usSonu pue 9yeqdsoyd o3 3sexjuOO U]

L61

WIANVINOD ANV VIDVNIIS OL 1108 QEadNIWV UZ JO XLIDIXOIOLXHJ




A

198 LATA AND VEER

Reduction in growth and fresh weight of shoot in treated plants may be
due to low levels of chlorophyll components, Hill activity and low uptake of
phosphate and nitrogen from soil. Further, the edible parts of treated plants

-are not only nutritionally of poorer quality but also create a hazard due to higher
heavy metal content.

Thanks are due to Prof D Banerji for valuable suggestions. One of us (BV) is thankful to
CSIR, New Delhi also for award of a fellowship.
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