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(
L Abstract

Mustard (Brassica campestris L.) plants grown on alluvial soils in soil-pot culture. Cu+Zn (25 mg
Cu+ 5mg Zn kg-1) in soil promoted growth, reproductive yield and biochemical responses of wheat
and mustard. In Mustard plants common visible symptoms of Cu-toxicity such as stunted plant
growth, intervenal chlorosis in younger leaves and reduced size of leaf lamina at excess supply of Cu
(25 mg kg-1) in soil were observed. In mustard (Brassica campestris), tissue concentration of Cu
increased with increase in Cu concentration in soil. The growth (shoot length, and dry matter yield)
of plants increased by low Cu supply in soil was observed up to 2 mg kg-1 supply level. Excess Cu
concentrations (25 mg kg-1), inhibited protein content by 24 and total chlorophyll content by 32%.
But activity of catalase and proline content increased with increase in Cu concentration up to 25 mg
kg-1 supply in soil. Maximum tissue concentration of root (60 ug g-1 dry weight) and shoot (54 ug g-1
dry weight) was observed in mustard. Cu supply in soil, showed inhibitory effects on growth and
biochemical responses of mustard.
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Experimental, Discussion and Results:

Experiments were conducted during the year 2019-2022 to study the vegetative growth,
reproductive growth and biochemical effects of zinc (Zn) and copper (Cu) on certain crop
plants (table 3.2). Standard methods were used to conduct the experimental works. Pot
culture as well as field observation experiments were conducted to find out the objectives of

the work.
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List of plant
species used in the . . .
P . Vernacular name  Botanical name Variety Family
experiments S.
No.
1. Mustard Brassica TYPE-42 Brassicaceae

campestris Linn.

Tissue concentration of Cu:

Cu concentrations in shoot and root of mustard plants were increased significantly with
increase in the level of applied Cu and was higher at 25 mg kg-1 Cu (table 4.2B.4). The
percent increase in Cu concentration at 25mg kg-1 Cu was 871 and 500% in shoot and root of
mustard respectively. At higher level of Cu, application of Zn reduced the Cu concentration
in root and shoot of mustard plants (table 4.2B.4).

Growth parameters:

Cu and Cu+Zn amendment in the soil promoted growth of mustard at 2 mg kg-1 Cu levels
singly and 25 Cu+5 Zn mg kg-1 levels in combination, while maximum reduced growth was
observed at 25 mg kg-1 Cu level. Symptoms were observed in mustard plants grown in the
soil amended with 25 mg kg-1 Cu, such as young leaves showed chlorosis and necrosis,
retarded plant growth, reduced size of leaf lamina and thinned stem. Chlorotic leaves turned
necrotic on increase in duration of Cu-exposure. After 45 days of treatment, few middle
leaves were wilted and finally dried. Severity of symptoms of Cu toxicity was less in plants
grown at the soil with lower concentration of Cu (5 mg kg-1 Cu). These symptoms did not
appear in plants grown at 25mg Cu+5 mg Zn kg-1 levels in combination, observed after 45
days of sowing. The contaminated soil rated 25 mg kg-1 available Cu was not supported
growth of mustard plants. At this level seed germination was very poor and few germinated
plants early died.

Plants height and biomass production

In mustard, as comparison to control plants, the increase in plant height was maximum 42.6
and 73.0 cm at 2 mg kg-1 Cu application observed after 45 and 120 days of sowing
respectively, later on the plant height started to decrease gradually up to 25 mg kg-1 Cu
levels. Maximum reduced growth was 16.25 and 9.72% at 25 mg kg-1 Cu level observed
after 45 and 120 days of sowing respectively. Compared to plants grown in 25 mg kg-1 Cu,
plant height increased by 72 and 52 % exposed to 25mg Cu+5mg Zn kg-1 soil amendment
observed after 45 and 120 days of sowing respectively. In mustard, dry weight of plant

decreased with increased in Cu concentration, dry matter yield was maximum(62%) at 25mg
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Cu+5mg Zn kg-1 soil amendment (table 4.2B.1), while fresh weight of shoot was observed to
maximum(85%) at same concentration.

Reproductive yields

In mustard, weight of inflorescences per plant were observed to increase up to 15mg kg-1 Cu
application, later on decreased to 7.3 gram per plant at 25 mg kg-1 Cu level. At 25mg Cu+
5mg Zn kg-1 weight of inflorescences per plant were found to increased by 30.9% .Number
of pods for control plant in mustard was 28.8 which were changed to 57.4, 48.4, 61.3, 37.6
and 64.6 exposed to 2, 5, 15, 25 mg kg-1 Cu levels and 25mg Cu+5mg Zn kg-1 levels.
Application of 25mg Cu+ 5mg Zn kg-1 soil amendment enhanced the numbers of pods plant-
1 to more than 100% compared to plants treated with 25mg kg-1Cu alone. However pod
length gradually increased up to 15 mg kg-1 Cu then decreased. Also, weights per 100 seeds
were found to be increased up to 15mg kg-1 Cu supply then decreasing trend seen. At 25mg
Cu+ 5mg Zn kg-1 ,weight of 100 seeds were observed to increased by 76% respectively

compared to value obtained at 25mg kg-1 levels alone (table apended).

Cu amendment (mg kg-1) in
Parameters ~ DAYS _
soil

Cu (25) +

Zn(5)

Control 2.0 5.0 15.0 25.0

Shoot 45  40.6+3.4 4262291 39.045.20(-  35.0+2.8 34.0+2.31 70.0+2.89
Length 8 (+4.92)  3.94) 9(-13.79) (-16.25)  (+72.41)
(cm)
72.0+2.88 73.0+17  70.0+1.73  68.0+4.61 650+2.8 110%5.77
120 3 (-2.77) (-5.55) 8 - (+52.7)
(+1.38) 9.72)

In comparison to control plants, at 120 days the increase in plant height was 1.3% in mustard
plant at 2 mg kg-1 Cu exposure. At 120 days, plant height was decreased in mustard from 5
to 25 mg kg-1 Cu. At higher concentrations of copper, the root and shoot elongation was poor
with a concomitant decrease in root and shoot length. At 120 days, compared to plants grown
in 25 mg kg-1 Cu, plant height increased by 11 and 52% in mustard when it was exposed
with 25mg Cu+5mg Zn kg-1 soil amendment. Mustard (Brassica campestris L.) plants grown

on alluvial soils in soil-pot culture. Cu+Zn (25 mg Cu+ 5mg Zn kg-1) in soil promoted
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growth, reproductive yield and biochemical responses of wheat and mustard. In Mustard
plants common visible symptoms of Cu-toxicity such as stunted plant growth, intervenal
chlorosis in younger leaves and reduced size of leaf lamina at excess supply of Cu (25 mg kg-
1) in soil were observed. In mustard (Brassica campestris), tissue concentration of Cu
increased with increase in Cu concentration in soil. The growth (shoot length, and dry matter
yield) of plants increased by low Cu supply in soil was observed up to 2 mg kg-1 supply
level. Excess Cu concentrations (25 mg kg-1), inhibited protein content by 24 and total
chlorophyll content by 32%. But activity of catalase and proline content increased with
increase in Cu concentration up to 25 mg kg-1 supply in soil. Maximum tissue concentration
of root (60 ug g-1 dry weight) and shoot (54 pg g-1 dry weight) was observed in mustard. Cu
supply in soil, showed inhibitory effects on growth and biochemical responses of mustard.
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