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NICKEL ON SEED GERMINATION, SEEDLING CROWTH
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ABSTRAC]

The studies on effects of seed pretreatments with nickel sulphate show the existence of dose

related cultivar specific and organ specific differences in response to the heavy metal Nickel.
While lower concentration promote germination, seedling growth and total N and P mobiliza-

tion from eotyledons, higher concentrations, inhibit these proce ses,

These parameters may he

used for scanning of hieavy metal resistant culiwvars for culiivation in polluted areas.

INTRODUCTION

Reports ol nickel as a heavy metal
pollutant have been extensively reviewed
(Mishra and Kar, 1974 : Nriagu, 1980:
and Singh, 1981). Previous studies, in
this laboratory on several heavy metal
pollutants  as lead (Kuwmar, 1978 ;
Banerji and Kumar. 1979), cadmium
(Jain 1981), Mercury (Sharma, 1980) and
Zinc (Bhargava, 1981) had indicated dosc
related, organ specific and cultivar spe-
cific differences to exist in the response
ol crop plants to heavy metal adminis-
tration. Tt was, therefore, of interest to

extend these findings with regard to Ni-
ckel.

MATERIALS AND METHODS

Sceds of three Pisum sativum cultivars
Avkel. Bonneville and T-163 were pro-
('?llfefl from Dndian Agricultural Research
E::t:::l'w‘.. New  Delhi. Seeds  selected
" uformity (eriteria being the size and

colour of seeds) were surface sterilized with
0.1 °, mercuric chloride solution, tho-
roughly washed and air dried. These
seeds were soaked in  solution of nicke
sulphate containing 1.70 x10-* M and
8.52 %104 M, Nickel (10 mg Ni and 30
me Ni/l), for about 24 hr. Seeds
soaked in distilled water simultaneously
for 24 hr constituted the control sets.
Thereafter, the seeds were washed and
transferred on wet blotting paper 1n pe-
triplates for germination and scedling
growth in dark. Germination percen-
tage was recorded after 24 hr. For seed-
ling growth analysis 3, 5 and 7 day old
seedlings were taken and dissected into
radicle, epicotyl and cotyledon (residual;.
Length, fresh weight and dry weight of
radicle and epicotyl : fresh weight and
dry weight of residual cotyledons were
Observations are statistically
analysed and differences in the growth
observed were tested forsignificance using
the statistic "t

measured.
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Total nitrogen was  determined by
microkjeldahl digestion with H,50), and
HLO, (Suell and Suell, 1954 and esti-
mation of the digest with Nessler's reagent
ol loch and Mo Mceckin's formula (Oser,
1900,
by a modificd Allen’s method
1940)  with
1971).

Total phosphate was determimed
(Allen,

metol  reagent  (Plumimer,

RESULTS AND DISCUSSION

Secd gevmination : 'l'able 1 shows the
results of the elfects of nickel on germina-

ton of sceds of Pisum satioum cvs Arkel,

TABLE

FEFECTS OF NICKELL ON GERMINATION OF  Pisin salionn
GULTIVARS

Nickel  Concentration,  mg/l

Cualtnvars

0 (Control) 1O (% ger- 50

mination)
Arkel 85.76 98.10 70,82
Bonneville 91.88 95,99 62,20
T-163 90.43 93.65 78.12

and T-163. Inm all the three
cultivars there is tendency ol promotion
ol germination at 1.70x<10-4 M, Ni con-
centration and inhibition at 8.52 < 10-4M
However, extents of
promotion and mhibition vary with the

Germination ol cv Arkel

Bonneville

Ni concentration.

three cultivars.
is much more inhibited and promoted as

compared to Bonneville and  T-163.
Thus, germination  percentage  wise cv.

Arkel seem to be more sensitive than cv.,
Bonneville and cv 1-163. (v Bonnceville
15 more resistant to nickel toxicity (han
other cultivars. /
Seedling growth : Like germination,
?‘v-;wllirxg growth of Pusum Sativum culivars
5 also promoted at the lower concentra-
o of NiLe, 1.70 x [0~4M and inhibited

5. NLSINGH

at the higher concentration of Nii.e. 3.52

10-%M  (Table 11, All the parameters
studied /Ir:fxgl,}n_ and fresh weight of radicle
and cpicotyl) show inhibition at higher
concentration and  promotion  at lower
concentration. However, organ specific
varictal differences exist in the response
ol different cultivars to nickel pretreatment
o sceds. At lower concentration of
nickel in evs.  Arkel, Bonneville T-163,
the growth of radicle, both length and
fresh weight wise, is much more promo-
ted as compared to the growth of epicotyl
and at hizher Ni concentration, the growth
of epicotyl (both length and fresh weight
wise) is more inhibited than the growth
of radicle. By Ni treatment radicle and
cpicotyl, hoth length and fresh weight-
wise, show maximum promotion in cv
Arkel and minimum in cv Bonneville, cv
Thus, on the
basis of scedling growth, cv Arkel seems
to be most susceptible and cv Bonneville
15 most resistant.  Observations  also
indicate that pattern of growth are not
altered by Ni, although, extents of growth
vary.

Results given in Table I1T show that
the rise in dry weight of radicle and epi-
cotyl is paralleled by decrease in cotyledon
dry weight.  The pattern of dry matter
transfer from cotyledon to seedling parts
is not altered by Ni, however, extents of

1T-163, lies inbetween,

dry matter increase/decrease vary with
different cultivars. I

Total Nitrogen and Phosphat distyibu-
tion: T'able 1V shows the nitrogen content
ol radicle, epicotyl and cotyledon at 3rd
Sthoand 7th day of erowth of three cul-
tivars of Pisum sativum Nitrogen content
of radicle and epicotyl is increased with the
age of seedlings in all the sets and cultivars
and N content of cotyledons decreased
with the age of seedlings. At 1.70< 10-4M,
N1 concentration. there is consideable in-
crease in N content of radicle and cpico-
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tvl and a related decrease 1 cotviedons
At 8.52\10-¢ M
Niconcentration, there is marked decrease

as compared to controls.

m N content of radicle and  epicotyl and
a parallel decrease in its mobilization
trom the cotyvledons.  This is indicative
of possible promotion of mobilization of
nitrogen at 1.70 X 10-* M concentra-
ton and supression of mobilization of \
at 3.52X10-4 M, \i.

Total P also exhibits the same pattern
of mobilization as total N does (Table TV
In treated sets, the pattern of mobilization
remains same as of control but the extents
are influenced by nickel. At 1.70x10-
M Ni concentration, P content of radicle
and epicotyl increases more whereas, P
content of cotyledons  shows enhanced
decrease with the age of seedlings as com-
At 8.52 X 10-4M, Ni
concentration. the rise in

pared to controls.
P content of
radicle and epicotyl is lesser as compared
to control and the P level of cotyledon
shows lesser decline with the age of seed-
lings. This again scems to indicate that
nickel causes a promotion of P mobiliza-
tion at lower concentration and supression
of the same at higher concentration.
‘The above studies indicate again the
occurrence of dose related organ specific
and cultivar specific differences in res-
ponse by Nickel. The twin effect of promo-
tion of  germination and  scedling
agrowth (Chaudhuri and Bhatnagar, 1952
Kariev, 1969 : Tansvkbacva and Polvani-
chki, 1970 5 Buczek and Konarzewaki,
1964 and also mhibition of the same
arowth Lisanu, 1958
\garwala e al.. 1961 Kusaka ¢t al.,

19717 have been n“pm‘lml also by other

phenomenon

workers.,  Pflects of Nt on accumulaton

i several mineral elements have  also
seen  demonstrated by other workers
Crooke el af.. 1951

[.. 1972  As hea-

Vergnano Gambi of al..
metals bind with p!'ult‘in\ ,Im‘mm* anel

‘Vergnano. 1953

the duel etlects of \u

Ferguson, 1972,
and  PPmobihiza-

on seedling growthe N
could be through eflect on enzymes
intttal stages

tnon
crucial for germinaton and
Promotion and -

of seedling growth.
by low and

hibition of protease activity
x'(‘.\‘]u‘(‘(i\'t‘\\ ol cad-

high concentrations |
Jam,

mium had already been observed
1980). These studies indicate that ger-
mination and seedling growth mav be
used for scanning of  resistant susceptible

cultivars.
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