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Determining the nickel toxicity on chlorophyll content, Hill reaction and
growth in maize seedlings
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Abstract. To assess nickel-induced toxicity in plants, Zea mays seeds were germinated and cultured on nutrient
solution with nickel concentrations of 0, 50, 100 and 200 pM for a period of two weeks. Its effects on the
growth, Hill reaction and photosynthetic pigments content were then investigated. The fresh and dry weight of
leaves and roots increased in 50 uM nickel, but decreased in 100 and 200 uM. The decline in length of root and
shoot were observed by increasing nickel concentration. According to the results, root and shoot showed
differential growth response to various nickel concentrations. Nickel concentrations up to 100 pM caused
increase in the content of chlorophyll @, but resulted in decrease at 200 uM nickel. No significant changes in
chlorophyll b and carotenoids contents were observed. The rate of Hill reaction, as the ability of chlorophyll a in
the reaction center of PSllgg to split water, decreased by increase in nickel concentration.
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Fig. 1. Effects of different concentrations of nickel on: (a) length, (b) fresh weight and (c) dry weight in shoot
and roots of Zea mays seedings. Values with the same letter are not significantly different at p<0.05.
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Fig. 2. Effects of different concentrations of nickel on photosynthetic pigments in Zea mays seedlings. Values

with the same letter are not significantly different at p< 0.05.
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Fig. 3. Effects of different concentrations of nickel on Hill reaction in Zea mays seedlings. Values with the same

letter are not significantly different at p< 0.05.

Sl sa Ll g e S 5l s Jbs ST zalS
et G 3T ple Sl L M5 IS 0 5T b
w2 AT e SHl el oy s s
(Seregin, 2008) dib 61,45 del il 5 o 42aTWS
CAld el Sl Wl LA Ol e
GGG ST s VG Al oo ‘suﬁﬂ
AaL odd EU L IS ma ol (a)'Y AT 4 g s
2l L1y s JSS (Pandey & Sharma, 2002)
s5b Jds )5 I Sse Jspml s bu 0> K Oy
(Gajewska et al., 2006; Pandey & Sharma,
Ly Sl Wlg e by IS Ol 55 2alS o1 .2002)
ezl JSG Joe S 55l qy 53 S a5 55,
skl 1T (.:.....;..u_,.:s j.f..a She o Jgf "y v.:;\:se
Il e g 4 0 S el 515 AT ISl
s 4 Loy, Sose OT 5o oo @Sk
Bebeed e ATP (s o syl s S
i;‘-ﬁ- a‘?éjj:‘ ‘S\AV.&.;‘} 9 odds Lﬁ:—‘ NADP+
PRE™ 4;}14 c.'U)b )l:;NADPH jATP @ ny J}JK
Gl o 2S5 oSy 1y Jon STl I

Ao ey 5 gl (Jol w4 g
355 3 Gaplete @by el SO Calee glac bl
U e Vs 5l Wlg e ey ol Ldias e OLES
tales 5l AL ol
b S olsn plil @ aratsy 1SS JUist S -l
Li et al., 2009; Yang) »,l> cilbs Yang slaasl
etal., 1998)

Iy als dwy olse C"‘” Sl g amaiy O o
A S s il csba pb, @S
3,8 o 3 JSS @V sl bl

Flse e 3 S el K DIt
S e Al L &S Gl ady ) A SIS s g
4 45 L (Molas, 2002) 5,15 L, 0T 04s s sbs
Loy g b A ol slackle s G Jol s
5 Seregin (glaasl L zb o S s e Ol
siblie 55 Sl Olg e cpl b ayls Cllas 21,8
ot il Y e Sn 00 s 3 IS e S
S STy b il 6l O 5 o


http://dx.doi.org/10.29252/nbr.1.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1393.1.1.1.1
https://c4i2016.khu.ac.ir/nbr/article-1-2491-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.24236330.1393.1.1.1.1 ]

[ DOI: 10.29252/nbr.1.1.1]

6/%

Nova Biologica Reperta 1: 1-7 (2015)

AR AR ERVES o) f5l.c PRy ‘_gLAA.‘;_éLl

R Cad 4y A8 oo S T
S ph e Ol ST SIS e sars lagiSsp
o des 5Ty 5 e 5 30 Cou 1) T Jle L
OT ol I ool slaos SN Jlast 1L uS™ o8k
S P I (6)5 gt & OT 838G SLaS” s

.Boisvert, 2007) L5

ST (58 e o8 a5 oy Sl 5 e S IS

Jpame JS 5 Ll W15 &y S50 5 s S
Sds U5 e JSG Cen s 2l 1y ol Sl
235 ) 0T 4 by Sl 3T Sl 5 el o g
cle,u BE] ‘O’-'-‘ S Lv .(Chen et al., 2009)  aas
Jl:MJ. ng &;«:M BL )K).U‘s;_wé LsLA)K}JLw LQ}Q}A

Ayl 5L 6 i Oladlas 4 5 Llaslil

Aoy a6 T o okl Sllas (s por
Jole oSS a bib Wl 5 ad S S ) SEL g
Jols 5l oS 5 A s ey o i 5 3L by e
I e T
2 58 2l (e 55 (555 5, VA eSS

References

Aravind, P. and Prasad, M.N.V. 2004. Zn
protects chloroplasts and  associated
photochemical functions in cadmium exposed
Ceratophyllum demersum L. a freshwater
macrophyte. — Plant Sci. 166: 1321-1327.

Boisvert, S. 2007. Inhibition of the oxygen-
evolving complex of photosystem II and
depletion of extrinsic polypeptides by nickel. —
BioMetals 20: 879-889.

Bregman, A. 1990. -  Laboratory
Investigations in Cell and Molecular Biology.
Third Edition, John Wiley & Sons, New York.

ST Gbdioms bus oS sl S 65
P25 s O g o O S e 5
wlS OF 5l fogame ol 51 (S bl
2 oS Jhgl Jo5 IS 63 Jahmn T K55 5 3550
b kS oo Joo 03 (o gae Sndy D5 4 bl

éj)‘sew)‘ulﬂ)ubjbv\kubiuﬁw)éjl«fuﬂ

Jds a4 Llge (FJKD) Jon 2S5 Olgs als
Wl S S B e o ST T
93 (& g5 o8> 4 IS (Gajewska et al., 2006)
A e (S o 3l T (6l L it - ha
Oljen 20l (i sysy Sl 5 &S 5 Ole slad sk
S lle a5 LSS slie T (35 4
WLl glaars slaw il 5 UE §5Iul als
(Molas, 2002; Madhava & Sresty, 2000)

sl oy b dls e S5 cabesdon psbe 5o
Glaps S s d5ke OT (gladanly 5 (2Dl 5 IS 05 S
(Aravind & Prasad, 2004) .5™ J=I5 b559 5 b6f

i goma 53 3K lra S S sl Ol S &
Sppot Sl See Sb 0,8 15 O sl

Chen, C., Huang, D. and Liu, J. 2009.
Functions and toxicity of Nickel in plants:
advances and future prospects. — Clean
Journal 37: 304-313.

Gajewska, E., Sklodowska, M., Staba, M.
and Mazur, J. 2006. Effect of nickel on
antioxidative enzyme activities and
chlorophyll contents in Wheat shoots. — Biol.
Planta. 50: 653—-659.

Kabata-Pendias, A. and Pendias, H. 2001.
Trace elements in soils and plants. — CRC
Press Inc., Boca Raton, FL., USA.


http://dx.doi.org/10.29252/nbr.1.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1393.1.1.1.1
https://c4i2016.khu.ac.ir/nbr/article-1-2491-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-12-23 ]

[ DOR: 20.1001.1.24236330.1393.1.1.1.1 ]

[ DOI: 10.29252/nbr.1.1.1]

AS

Nova Biologica Reperta 1: 1-7 (2015)

AR AR ERVES o) f5l.c PRy ‘_gLAA.‘;_éLl

Li, B., Zhang, X., Wang, X.D. and Ma, Y.B.
2009. Refining abiotic ligand model for nickel
toxicity to barley root elongation in solution
culture. — Ecotox. Environ. Saf. 72: 1760-
1766.

Lichtenthaler, H.K. and Wellburn, A. 1983.
Determination of total carotenoids and
chlorophylls a and b of leaf extracts in
different solvents. — Bioch. Soc. Trans. 603:
591-592.

Liamas, A., Ullrich, C.I. and Sanz, A. 2008.
Ni*+ toxicity in rice: Effect on membrane
functionality and plant water content. — Plant
Physiology and Biochemistry 46: 905-910.

Madhava-Rao, K.V. and Sresty, T.V. 2000.
Antioxidative parameters in the seedlings of
pigeonpea (Cajanus cajan (L.) Millspaugh) in
response to Zn and Ni stresses. — Plant Sci.
157: 113-128.

Molas, J. 2002. Changes of chloroplast
ultrastructure and total chlorophyll
concentration in cabbage leaves caused by
excess of organic Ni (I) complexes. —
Environ. Exp. Bot. 47: 115-126.

Pandey, N. and Sharma, C.P. 2002. Effect of
heavy metals Co’+, Ni*+ and Cd*+ on growth
and metabolism of cabbage. — Plant Sci. 163:
753-758.

Rahman, H., Sabreen, S., Alam, S. and
Kawai, S. 2005. Effects of nickel on growth
and composition of metal micronutrients in

barley plants grown in nutrient solution. —
Plant Nutr. 28: 393-404.

Seregin, I.V. and Kozhevnikova, A.D. 2006.
Physiological role of nickel and its toxic
effects on higher plants. — Russian Journal of
Plant Physiol. 53: 257-277.

Yang, R., Gao, S., Yang, W., Cao, M.,
Wang, S. and Chen, F. 2008. Nickel toxicity
induced antioxidant enzyme and phenylalanine
ammonia-lyase activities in Jatropha curcas
L. cotyledons. — Plant Soil Environ. 54: 294-
300.

Yang, X., Baligar, V.C., Martens, D.C. and
Clark, R.B. 1996. Plant tolerance to nickel
toxicity. I: Influx, transport and accumulation
of nickel in four species. — J. of Plant Nutr. 19:
73-85.


http://www.sciencedirect.com/science/journal/09819428
http://www.sciencedirect.com/science/journal/09819428
http://dx.doi.org/10.29252/nbr.1.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1393.1.1.1.1
https://c4i2016.khu.ac.ir/nbr/article-1-2491-fa.html
http://www.tcpdf.org

