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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.

Keywords. chlorophyll content, Hill reaction, carotenoid


mailto:ayda1355@yahoo.com
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://ndea10.khu.ac.ir/nbr/article-1-2491-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-16 ]

[ DOR: 20.1001.1.24236330.1393.1.1.1.1 ]

[ DOI: 10.29252/nbr.1.1.1]

2/

Nova Biologica Reperta 1: 1-7 (2015)

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

A Jleel IS ST S JSG Y se Sa Yo
LSS Sasae a adskes 5 0aS O/A 53 lad sks pH
31 33k S b By LT s
w5413 ot 3l day 595 10 . 1SS Hlam Hlad o
sl pIl 5 adoy Jsb 5 oSis 03505 055 5 Bl
Olje 5 Jon 55Ty 8ol (gl i (5,5 ol
ko3l p g 5 3 3L (g 53 (sl 15K
o 355 5 Ol a0 (S g5 0 31

Lichtenthaler and _:5, Lb sa (b L35 S Ol
5Ll e 8 e s g, Se 5 (1983) Wellburn
N N AT N VY- DU APIRTS J J g
YO+ IPM s 42ds Vo Sde 4 ojlae O3 S ol
O D 58 sl s IS Oln e Sl ok Sk Sl
Slagsn dob 53 fe s Sl s oy 6T
22 LS 55,8 Oljen end 6l 5 el 7RO 5 £OY
30 Lwlma 1y 3 (6 S 051 e LRV 2 se I b

A oslizal 5 dge b 5l 5008 5D sa sla fds K

Chla (chlorophyll a)= (11.75 A663 — 2.350
A645)

Chlb (chlorophyll b)= (18.61 A645 — 3.960
A663)

Carotinoids content: Cx+c = [1000A470 —
2.270 Chla — 81.4 Chlb]/ 227

S aST1g (8 w0 31l
Bregman s, I Je 55Ty o Seilul ol
Lojl slaeS 51 p 8 oS kT Joesy o3lizad (1990)
el & s KH,PO, NagHPO, - Jols) 3L S LY
LIS o8 N s Sl p 5 B e Ve
s 6 I s 0555 e S ge i 43 (ol
Laids ¥ Sdeay Jools Ol als L0l 03l ae Sl

4By 595 o9y dglee 5 AS S8 Sl VY TpM

Ao
N b sT S5l @l 53 Glesle pole 51 S IS
S s ke padzy GYLST IS GTaysl des
Chen ef ) cul Wa3L55,08 5 30 ge s denS) 5y 5o
Sl il gLl gbadls _aipl b (al., 2009
5 LONSE 2l ¢ b Gt s Ol g D5l
oo 31 Ko Ol 3l Ll (55,5158 55 0T s e
Col ol IRl pde beSE s S
351y JSS Wil g e 0lE (Kabata-Pendias, 2001)
@ﬁﬁquwuul:};dudbj@”suag
Jos e ooy 53 OB WS a1y JSS
Cel oM s S (Rahman er al, 2001) ws
23 ki Sl IS8 & 5K s s NS slowl
.(Seregin, 2008; Molas, 2002) >, . S,
JUSl oy o IOl Col ol oS LI IS
Slses I3l 5 COL oo 51 5 550 (55233 05, S
S SwlE,s (Chen er al., 2009) 1S~ (5,5
Wiy gl e gan pole e s JSG B S
Sshie e Dlbay iS5 s (Jsbe ed e
6 adlas )y opl 5l Ooua (Liamas et al., 2008)

03 o STy 5 (6 5 5 e 5855 Ol ek IS
C_,.w‘ cé}a. CJ)S A_;L&s;«.»l) PHE

by 5959 3ge

ol cus

3 Sseds | Ax (Zea mays) S, sbals
S s 482 V0 Dde 4 o)t e Do S s
S 4 e Bl Yo g Bk 4 bt ST L 2SKT
YO oy s g Jae bl B8 69y sy A s LA )
(Sl A Syae Lk (5,158 51§ sle i s
Sl 000 ool g i e Frr e i 4 e y4ils
Voo O cﬁ«éd\.bw&d}b-&)v\srw@h\.pd}lm


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://ndea10.khu.ac.ir/nbr/article-1-2491-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-16 ]

[ DOR: 20.1001.1.24236330.1393.1.1.1.1]

[ DOI: 10.29252/nbr.1.1.1]

v Nova Biologica Reperta 1: 1-7 (2015)

AR AR ERVES o) f5l.r- PRy ‘_ngA.‘;_éLl

oW
A 3 S o 5T

s Jsb S IS kbl ik aa S et
Pl L dglia 3 ady)y Ady Js cdd walS slsn ol
37 0 or i Jel mli oy S plee Sl 2lsn
SLJSE) LS5 o G b padse ol B S
b S clle Sl b aa sl e 4 w5 L .Ob,c
b lS oln oIl 5 adyy b Y 505 S Yoo
\")WC&J&‘)AHM‘J)J&)J&J‘J@AAQ)U}@‘
b e b edalie JSG 5 08 Y ges S Yo
G505 S 00 b IS clale alLab,e sls IS
I A O (N IPRENPRU - NS
0355 V55,50 Vo 51 5VL o ble 51 eSs 03
3L pals Y e e Yo 1 YL slacble I 5
Sl b o oSt 035 51 S oS 5 0)s

W3 F A SS Y

0333 gy S35 2 (PH=V) Olad 3L 2 A ¥
T3 G Sl 4 LDy JS7 g0l oSS 5 s
G 5l Al e 0 4 o ST el 6l
Ake Y5 Dlas 3L 2l e Yo S
Adolidly s 0353 sl J55 IS 65 (K) Jglome
N A e s (Sl el 00 s 0T Sl
Jlhe 436 Y0 Saay 5 b ool 2 gy Sl oS>
bss Sde pl Sl dm 5 <3 F 15 Sl V00 Y
iS5 i Ve b e opl i (o, 03Il OT Ll
s js e Ol 1y mlsde (T) g5 58 Ol b
bl 53T Ol g i a3 8 L 55 doysV e s Tl
s le Jald 4 Cd L33 Sy gm0

o3zl 33lai SIS (5,bT £ b 51 islasT ol
5 eslizul L ANOVA L bosls Jlos sy 4 0 .3
03a3T 5 eslizal b b Sike alie SPSS i3l ;
Nles b baslssas gy 5 70 Jlezsl mlaws s oSl
SE) jlas gl 51 5 23,8 &40 EXCEL 2007
L o3liul b yles pSSbe A lin (51

400 Wl elad A

o
o,
o

300

(EM) _dpn plidh g auy Jle
[
[=]
(=]
(8) 52 plad gy i

a (MM 55 il b

a
250 b i < X B JhE
é i :

X R .
150 oy :
100 Y-

50 \i 0.1
00 ! .

0 50 100 200

06
Wi elad

W s

[} alor plast gz K2t )
(=] (=] o
w = o

(=]
M

0.0

(uM S dale

(M) s cdzie

a0l (93 508 Glask 153 Sl 4l 53 (€) gl g pll 5 4ty oS 0555 0) 5 0550@) Jgb 5 IS Calises gac bl 1 -y S

T N TS N N T RSP Y S o el e sl 1SS 4w Sl

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.
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