[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-20 ]

[ DOR: 20.1001.1.2008403.1390.3.12.5.6 ]

VY00 ylie) (o235l50 o lasds pgms Jlus = 5lanl oty ool o] ol8iils = ely5 ol g5g)a5ud idgh cole dalilad

9 owed Smzlng 185 90 50 S Judg S 9b @ Judg b5 cal p S 50 99290 SILS 5 0,5 1 (g o

Yoe c Yoo .. Ve
Sz (S il 5 o,y Jadllel o7 80 6y

Ol 00,8 sl 0,8 gl oBiils a8 4:5}41 ole (A
Ol 0,8 el )5 pi olKiils el 09,8 Lokl (Y
Ol )8 0 0 )5 el oBiils S pgle 05,5 Lokl (Y

] Ja o il ) ool y 15 dolibly b alito ¢y
mehrisharafi@yah00.com :&L5 e Jghumo 6diums gis

R[N 1500y )6 YA+ BITY el o ol

RV

Tl AL 50 SIS LiulejT oz Lugd ol 53 JS Judg,lS 5098 sladudy s soims » S5 LS il (w1 yoliie @

ol ALS J0 (Sid S o )SeluS LSy S0 )5 oo YYog 10 Vo Yo ) Hlod gy 9 41,5 Ll b dolad Sbls
SiPe i Esb Aoy 0Ll 5o b D2l G g e Suzlug) o8, 30 Glp allax Ghpe 4 AR Jle 00,5 b
o i gl el cawd 43D 98 byl 90 ggaze 51 U Judoyls 9 digr 2 Silhe (S 1 50 JS Judg S 9 by sla Judg s
2 LS a8 )5 o Vo 51 ) (Al Wigy Sy e 9 (S5 059l 5 SIS 055 oo Yo ) (Shl381 gy SO
LS lS 0,5 oo VYo 9 10+ slacdile A5 job 4y i oy IS Judg,lS 9 Dy B slabds lS olime 5o (a4 S5 0,5 5LS
3L edalé jo o mo g ke il pé s e duyon 15 4 (P<e/+8) Wb Aald &) Cams Judg IS I xe GhalS el S
3PS 5 oo 1) Gl (paSskae Vo 5l Fe) S LS o badild o 59l CILSwy 55 0,5 (oo oo 51 35 oy S LS
90 58 Gladudgyls Joxi a> bl ardls gz Lug Sy slodudeyl o515 p cuto 13l I 03 61y IS o5 e V-
o) Suzlogd 6l g ol Cawd 4 S Sl g LS IS 08 o Fo g Fole iy 4 med Szlugd )0 U Judg kS
S LS @b bl 50 ol Cawd & S CILSa IS 0,59l 2 0,5 oo B8 930 iy 40 US 3 b by )15 Joxi v (530

Byt ¥ wlwod Judg IS 3w & Commd (W g (pmod 1B 98 32 58 Juzlug) Sy 0 D Judg I 3w

Jeb S oyl (LS s guads’ (glaojlg


https://dor.isc.ac/dor/20.1001.1.2008403.1390.3.12.5.6
http://cpj.ahvaz.iau.ir/article-1-125-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-20 ]

[ DOR: 20.1001.1.2008403.1390.3.12.5.6 ]

OF W 5 b (Suzlogd 05 99,0 U5 JB9)lS 9 D @ Jedg)lS le » S 53 09250 LS 0 )15 1 (sl

&b
4.l UL‘L‘ (6‘4&1} uJ.’> 9 s.i.JLAB)]) u_')f”m 4 oé}ﬂ L_SLQJl? 6)Lw wJLw u.m.‘) W’V‘\ ‘.| 6‘59)” OLQA:"lD -
u.d)sM w).v olKisls u.w.u) Jam ‘;b}ﬂ J....:)‘ ‘S.»L....u)ls

u?JLQ 9 [ENNT) ‘6)........45..3 6L:ao)',¢_<.3) )L.\.Q.A » l«n}uobls )." W’A& ﬂ.é “5).23% ‘5).@‘.?9.;0 9 «p “5l:.§L3)§‘.~_é e‘sSUa.Lw -

¥ oo )lods V8 alr ol oolid o aloe LIS oL 5 asalls

VE ol o SLeL g cely; jo (Saijle g Liagh (Brassica napusl.) 131s o3, g0 ,o o, slajasls |

NP axao [a)‘.e‘.) uL?- u‘;—éﬁ olim‘o Gblimlb OLQ,.> u‘)L.M..u‘ U‘J‘)‘ )O uL)}.}\Y’AVs.o 5@0—” &9.2.790 -

- Baker, A.J., 1981. Accumulation and excluders’ strategies in the response of plants to
heavy metals. Journal of Nutrition, 3: 643-645.

- Bouyoucos, C.J., 1962. Hydrometer method improved for making particle size analysis of
soils. Agronomy Journal, 54: 464-465.

- Bremner, J.M., and Mulvaney, C.S., 1982. Nitrogen-total. In: Page AL Miller RH, Keene
DR (eds), Methods of soil analysis. Part 2.Chemical and microbiological properties. 2" ed.
American Society of Agronomy, Madison, 595-624.

- Chatterjee. C., Gopal, R., and Dub, B.K., 2006. Physiological and biochemical responses

of French bean to excess cobalt. Journal of Nutrition, 29: 127-136.

- Clemens, M., Palmgren, G., and Kramer, U., 2002. A long way ahead: understanding and
engineering plant metal accumulation. Trends in Plant Science, 7: 309-315.

- Cobbett, C.S., 2000. Phytochelatins and their roles in heavy metal detoxification. Plant
Physiology, 123: 825-832.

- Dubey, R.S., 1997.Phtosynthesis in the plant under stressful conditions. In: Pessarakli: M,
(ed) Handbook of photosynthnesis. Dekker, New York. 856-876.

- EI-Sheekh, M.M., El-Nagger, A.H., Osman, M.E.H., and EI-Mazaly, E., 2000. Effect of
cobalt on growth, pigments and the photosynthetic electron transport in
Monoraphidiumminutum and Nitzchiaperminuta. Journal of Plant Physiology, 15-159.

- Gabrielli, R., and Mattioni, V.O., 1991. Accumulation mechanism and heavy metal

tolerance of nickel hyperaccumulator. Journal of Plant Nutrition, 14: 1067-1080.


https://dor.isc.ac/dor/20.1001.1.2008403.1390.3.12.5.6
http://cpj.ahvaz.iau.ir/article-1-125-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-20 ]

[ DOR: 20.1001.1.2008403.1390.3.12.5.6 ]

VWD ylie o235l50 o lasds pams Jlus = 5lanl oty oMol o] olBiils = ely5 ol (g5g)g5ud cidgh cole dalilad

- Hallova, H., Sozudogrus, S., and Taban, S., 2009. Effect of cobalt on some physiological

parameters of common bean (Phaseolusvulgaris L.). Asian Journal of Chemistry, 21(4): 3307-

33009.

- Ibrahim, A., EI-Abd, S.O., and El-Beltage, A.S., 1989. A possible role of cobalt in salt
tolerance of plant. Egypt Journal of Soil Science, 359-370.

- Jaleel, A.C., Jayakumar, K., Chang-xing, Z., Azooz, M.M., 2009. Antioxidant protentials
protect (Vigna radiate L.) wilczek plants from soil cobalt stress and improve growth and
pigment composition. Plant Omics Journal, 2(3): 120-126.

- Janzen, H.H., 1993. Soluble salts. In: Carter MR (ed), Soil sampling and methods of
analysis. Lewis, Boca Ratoon, FL, 161-166.

- Jayakumar, K., Jaleel, A.C., and Vijayarengan, P., 2007. Changes in growth,
biochemical constituents, and antioxidant potentials in radish (Raphanus sativa L.) under
cobalt stress. Turkish Journal of Botany,31: 127-136.

- Jayakumar, K., Jaleel, A.C., Azooz, M., Vijayarengan, P., Gomathinayam M, and -
Panneerselvam, R.,2009. Effect of different concentrations of cobalt on morphological
parameters and yield components of soybean. Global Journal of Molecular Sciences, 4(1): 10-
14.

- Kandil, H., 2007. Effect of cobalt fertilizer on growth, yield and nutrients of Faba bean
(Viciafaba L.) plants.Applied Sciences, 3(9): 876-872.

- Kupper, H., Kupper, F., and Spiller, V., 1996. Environmental relevance of heavy metal-
substituted chlorophylls using the example of water plant. Journal of Exprimental Botany, 47:
259-266.

- Lambert, T.L., and Blincoe, C.C., 1971. High concentration of cobalt in wheat grasses.
Journal of Science and Food Agriculture, 22: 8-9.

- Lichtenthaler, H.K., and Wellburn, A.R., 1983. Determinations of total carotenoids and
chlorophylls and a and b of extracts in different solvents. Biochemical Society Transactions,
11: 591-592.

- Lindsay, W.L., and Norvell, W.A., 1978. Development of a DTPA soil test for zinc, iron,
manganese, and copper. Soil Science Socity of America Journal, 42: 421-428.

- Mishra, S., Srivastava, S., and Tripathi, P.D., 2006. Phytochelatin synthesis and response
of antioxidants during cadmium stress in (Baccopamonnieri L.). Journal of Physiology and
Biochemistry, 44: 25-37.


https://dor.isc.ac/dor/20.1001.1.2008403.1390.3.12.5.6
http://cpj.ahvaz.iau.ir/article-1-125-en.html

[ Downloaded from cpj.ahvaz.iau.ir on 2025-08-20 ]

[ DOR: 20.1001.1.2008403.1390.3.12.5.6 ]

OAGN 3 (ye Suzbog) 08, 90 10 JS Jdg,l5 91 @ Ldg S colu n Sl 0 09250 LS 0 )15 51 ganslin

- Mocquot, B., Vangronsveld, J., Clijestres, J., and Menchn, H., 1996. Copper toxicity in
young maize (Zea mays L.) plants: Effect on growth, mineral, chlorophyll contents and
enzyme activities. Plant and Soil, 182: 287-300.

- Olsen, S.R., and Sommers, L.E., 1982. Phosphorus. In: Page AL Miller RH, Keeney DR
(eds), Methods of soil analysis. Part 2: Chemical and microbiological properties. 2" ed.
American Society of Agronomy, Madison, 403-430.

- Parmar, G., and Chanda, V., 2005. Effects of mercury and chromium on peroxidase and
IAA oxidase enzymes in the seeding of (Phaseolusvulgaris). Turkish Journal of Biology, 29:
15-21.

- Prasad, M.N.V., 1995. The inhibition of maize leaf chlorophylls, carotenoids and gas
exchange functions by cadmium. Photosynthetica, 31: 635-640.

- Rahman Khan, M., and Mahmud Khan, M., 2010.Effect of varying concentration of
nickel and cobalt on the plant growth and yield of chick pea. Australian Journal of Basic and
Applied Sciences, 4(6): 1036-1046.

- Rajurkar, N.S., and Damame, M.M., 1998. Mineral content of medicinal plant used in the
treatment of diseases resulting from urinary tract disorders. Applied Radiation and Isotopes,
49(7): 773-776.

- Samaryoon, A.B., and Rauser, W.E., 1979. Carbohydrate level and photoassimilation
export from leaves of Phaseolus vulgaris exposed to excess cobalt, nickel and zinc. Plant
Physiology, 63: 1165-1169.

- Simard, R.R., 1993. Ammonium acetate-extractable elements. In: Carter MR (ed), Soil
sampling and methods of amalysis, Boca Raton, FL, USA, Lewis Publishers, 39-420.

- Stobart, A.K., Ameen, J., Bukhart, R., and Sherwood, P., 1985. The effect of Ca*? on the
biosynthesis of chlorophyll in leaves of barley.PhysiologiaPlantarum, 63: 293-298.


https://dor.isc.ac/dor/20.1001.1.2008403.1390.3.12.5.6
http://cpj.ahvaz.iau.ir/article-1-125-en.html
http://www.tcpdf.org

