V0E-18) (DA (V80 Y) s 0lalS 5 S

=) ol 9 J5

e sl sl p5) v plosdsn 5 O3P8, sla el p-‘-"\—a by S 6 f

&

S

‘J\‘,‘:’jé"’.'“\ﬁ &‘J«J ‘}9‘%\)"—; )M L“;Q-;"J M‘,.sa.'.ﬁ

Ao edgelinn (guigd 8 olKzils (53,0l eaSiails o SLel pole 09,5 )
..xw" ‘-\W’ 5‘“9‘5)5 olKisls ‘Lskbf r:}l.c IRLENS 9).: Y
4 shoor@um.ac.ir
LA ERVARVAVENS SO SRR SR VARYATNRN RS’

oSy

5 S3osUES pae s 53 s Gbreslinal s 4 ol adle s &l K obe o Sage 5 S5 S
G JLSix s 4 g Sl sl o353 Lases a0 d3l ke ] 4 Olas 5 o latilons 03 5 s,
10+ 5V0 i) oy S cile sk 1 b3l sl el s ld gl e (slaliad (g5l (sl Sl S eslial o3 s
Sl Tl B s b e bl (Kocda 5 wdige o) 35 S o35 4 55 (p S 5hS 53 05 o
plomil e o 93 5 o851 (65,538 0aSLiils gy LIS 53 VWA Jle s JIAS &) sms ST 4 3 ol
Oljee o e el lol 2 dd b5l pliandipn 5 350,550 Dlio QLS B8 51 o 555 VY0 Sle 4 S
Oljee g s 155 53 Lo 55508 Jlie AT 5 OV 5 5 a0 s o35 alb b5 IS s @ Jd5 IS ials
Sl oSS 53 55 e 100 Clale s 0Bl cl dals o 2SO/ b ikign o35 53D JdsIS e A0
G 5 5 Socis 5, 03, laade) 53 eSS p3p S e 100 Clale 30y S e s p it LS edalie gy S
Sl o8 Chle (1L s pBl al dals b aglie 53 1 a TR0 5 W o b S eigs 5 0B
Syl panmess g Kon By 53 5l ke edige o35 53 SRl cpl &S L R gl ey S
o5 0L gl prmen 2l 2alS g5 e (I L el aan 53 alsm plll S5 5 055 o dBs S st
Sy Feslae pn S Sl 4 Cons JOF 20 55 4 S Sy o3, 5, S

Soodn (dige (S polie (i 1g S lao3ly

dodle

o sllasl Il 5 (Amin etal., 2013; Diwan et al., 2010) o35 SKadr Ll 2e 53 S ol b jiwss ol
Khavarinejad et al., 2014; Barzin et al.,) el 46l il 530 o3 Sls g g0 So5 800 58 5 S plie lacles o of

Bahetal,) coul odd ooy s el o4y s g3ose ) o Rl 2014; Amin et al., 2013
.(2011; Tripathi et al., 2012

3

w3 o s JF


mailto:shoor@um.ac.ir

V0E-18) (DA (V£ Y) s OllS 5 S

5 e el 8 8 o slom) o ST LB o 5 Ot 53,5108 wmis ile el (sla o o
sla S50 (Belay., 2010) Lsi o Sl Corge Lsd oo 3151 Cnlams Sl Cd b 5l mi Oy 5 LS s
Sl 1 oley nl 3l eslizad Ol Bl 31 (sokm 53 45 A3L o 5 (60 Sl B3 4 L5 o poman Jaes
53 ol b a5l iy s g (Tabari & Salehi, 2011) ol sl Jseme 5 olate (6 50l (6 g an s bl 5l
Barzin etal., ) 555 o (5355UES OV smame ol CuiS 55 Shas 2alS (St ciS falS 4 2 o3 gl

(2014; Bah et al., 2011; Anjum et al., 2016
L e olin 3 )i Sloml sl oS 0wl &»ijgsw-lﬂb‘éigﬁz«}b&o\ya 055
p35 S35 G S Slalllas (S ol plo Lanslie 3 Anjumetal., 2016) 555 o (55,55LaS SN smmes A5
sl b 0T VL slacbale o o35 Ko 316 SOVIY o pases S L s S (Shanker et al., 2005) ol ol plon]
sobe w3 eomen (Tashkorizadeh & Saeedenjad., 2017) 558 o s L5Laa¢Llé.1 400 aedes el (o

Amin et al., 2013; Tashkorizadeh & Saeedenjad., ) >33 o e Ol 3 sk NT Laie Omeid o5 S S
(2017

o ol sladle s LlAminetal., 2013) col b (S f;jl;).) f;&f" 0r BV e syd SlAie 4 ps S 35
Moy B 055 05 Wi, 5 K A5 %5)‘5&#1 (ke Ll sxo s sl b s eslanal s
Diwan et al., 2010; Shanker et al., 2005; Piroz et al., 2012; Tashkorizadeh & ) _JL 5 el W5 5 olerd slge
ol o 4 gbe il slacley 055 ) (Saeedenjad., 2017; Diwan et al., 2010; Huang et al., 2014
ST 0581 &S add St Sl Sl 5 o355l St A5l e S oSSl oo 3| o3l piomen
(Michalak et al., 2007; Tashkorizadeh & Saeedenjad., 2017) ol sl L5 sdas 51,50 S 4 Ol bw s

O bS] llizin Glacl- 4 Dodday S o 05 S () Sbl 5 S o8 (P il oy Dl 25 S e
Slr Goro b o e SG Olgeas o35 O ChlE 5 O prldnST Conds 4 a5 b oyls (Sa 23 6 i S
ST YL sl (Amin et al., 2013; Piroz & Manouchehri Kalantari., 2012) .S . Jos ol Sls5 50 55
Chandra &) &S » 5 oo (I) pjs & s 1y (VD S ) flis 4 B8 e 5 Y0 = Ous
3 s Sl pmha oS Sl os S 5 e o sBB 0 e S s (Kulshreshtha, 2004; Zou et al., 2006
(Hayat et al., 2012) 552 o =l Sl 55

«Shanker et al., 2005) iy, 5 S 5 ad; S G b 5ls Sas 2alS el il - slan 53 QLS 3 05 S o
o oS Sl ol Al gedilash o S IS sba s pi e LS pslias 5 S e 288 ( aLS s 5 SRalS
Aoz dd, alS spd e ady) Ay RalS 5, Jl- s gladle alsS el olS i8S lases 055 5L lAie &
Piroz & Manouchehri Kalantari., 2012;) il oS JSdxs slge Joles phe e ow ol S (:j; Covons

(Khavarinejad et al., 2014
3L Ll ghls CAel Lol nl 5 ol ol foils G olase (g el 40 OB Sl sl b L;)L:J R sladle s

VEY
e e T



V0E-18) (DA (V£ Y) s OllS 5 S

s a8 505 e b et Sl 0 Sy b gl ealinad 5550 O 51 gz 55 BB s Ol s ol & slie
5 lae ol ax i LS eslinad s glad (ol (sln ol g e Ol Ol o 66 Dl 3ol 3508
ilis msla 4 55 0lS Jasd e p B b s cnl e slad 5o o5 oS G Ul 5 olS el izean
A el oS

CR-TPRRIre

SIS 53 VWA Jlo s SIS S sy ST aw 53 bl Sl = b IG5 o556 (aslesl o pons andliae
de 53 (KaCr207) el slas S (g5 b St 035 o341 s plosil dgtie o p3 3 o2l (53,5l 0aSiils Slidous
St p S LS 4 b el Doy S(53 L plondl DLALS C3IS 51 13 ole S p S5hS 53 p S ke 100 5 V0 ho o
5 s S wgouj;@@n}ﬂsu.u@u& Sl b s Sl cele A Sdo 4 e 5 A b s
SMES (o) b b a3 el S e 4 OIS W23 5 13 kS Sl oIS s OF I et g
Lo g odd (S3latlonn 5 S5m0 b3 51 &S (Kocda 5 pwdige i) 55 IS LSy 035 4 slaaald s S
GG i EE o peds 4 33 VA 5 5y o smeds 453 YV (Gl L 08 Ll 2 3 OIS s axsls oS s
Slio QLS Coils 5l dm 5, WY Sde 4 L bl Sl S5 edalie Spse o bl s
A 6 S o3l QS oladsn 5 G555,

fo J5 S Gatls (Sile Sy gt 5 555 Sl (SPAD -500) i b5 JS olSaws law s fds IS el
WS it 055 50/ ) 3 bl g5l 5 5 ealinal L S 5 055 A planil ol s o 51 S
SS o3l olKaws S 2 e 5Se3ILl Gl s (5 Se3ll Cola YE e a3 Ve Ol 53 asls S5 5l as
A3 o3lizl WINAREA-UT-11) Jute S o

S 5 olS laplil )3 py S O Oljee s

« (Campanella et al.,, 2001) L3 oslizl 5 oz By, 5l S oS Calizes sla iz o £35Sy ams Gl
535 Seol Sl 1) e V0 5 lale G el A ke gy (S5 elS el bl 5 S el p S o
53 Ode & pae Slles 0UE LIS gl cdases glos 53 35 13 Cele YE 1 day S LS 638t Ol 2 e
oo Lo g5 5 olilr; 00 o 4 055 Gl 5l s 1y Blad ke s Sl o grondos a3 40 (slas s> ol
A sl 3 oldl a8 el (ICP-OES Arcos) oWl sl cix (sladl i

S 5 g5 LIS ) (5 505100

Ve ods 2 o3l S e S e Vel (5 S eIl LawlaSS, [l Dere etal., 1998) (g3 s 5l s Se e b
033 L aiEs o Se e S (IS s 55 Sl glos 3 o ST 5 035331 78T U1 15 S
Jsb s cpli 5 saS Shimadzu o8 s el (V) ) e g s oSl o&is Lo 5 G313 .05 §aub Slas adBs o
oS o bl aluS) (glgmn V=t ol 5l eslinal b ulg 53 28 S Shpe 2o gl VI 5 A Y lag s
Al Gz 5 a5 05505

VY

e e T



V0E-18) (DA (V£ Y) s OllS 5 S

1- Chlorophyll a (chla) = 13.364664 — 5.194648

2- Chloophyll b(Chlb) = 27.43a648 — 81.12A664

3- Carotenoides (C X + C)10004470 — 2.13 Chla — 97.46 Chlb/209
4- Total Chloophylls (Chlt) = hla + Chlb
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Table 2- Effect of chromium concentration and cultivar on the pigment contents

JSJsts el el b dssds A sy ls 2 S k) S Sl o
eSSk alb Sk eSSk e S (558
Qs e S OiseS 2 O3 eS O35 05
(e)'U (o)'U (A)'U (o)'U
Total Chlorop  Caroten  Chlorop  Chloroph Chromium cultivar
Chloroph  hylla/b  oids(mg  hyllb ylla(mg concentration (mg.kg™)
ylls (mg gtfw?)  (mgg? gt fw?)
gtfw?) fw)
2432 2.392 0.332 0.72% 1.712 0
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Haft rang cultivar
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In each column, means with the same letters are not significantly different using DMRT (P< 0.05).
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Table 2- Effect of chromium concentration and cultivar on chromium accumulation in soil and different
organs of three rose cultivars
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In each column, means with the same letters are not significantly different using DMRT (P< 0.05).
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Brassica oleracea-¢ Hibiscus esculentus v Anethum graveolens -y Lycopersicum esculentum -
Ocimum basilicum L. -A Sorghum bicolor -v Avena sativa -1 Lolium perenne L. -0

Oryza sativa -\+ Leersia hexandra -4
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Table 6- Effect of chromium on yield component of three rose cultivars.
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In each column, means with the same letters are not significantly different using DMRT (P< 0.05).

& S 4o

)g,g,ﬂj,(.,f,.,L.:wumw,,,-”u,\&;s,wj\apdur;ks,; r;gpw clls 8 sl Ol s
25 53 05y 53 5l 5 Jemite SSscidn 55 055 5 Sele oS A5 Rl 5 Sbp S LS s e 8 L Vo c Ll
23S s &S bl 3 S sbay s welsl s sl 5 Ad 4 el Sopcin 55 035 0585 oml glackle
3l o 55 g sl (5l 1) Spda 55 03, Ol e 3003 325 S

cl;.a

Amin, H., Arain, B. A., Amin, F., Surhio, M. A. (2013). Phytotoxicity of Chromium on Germination, Growth and
Biochemical Attributes of Hibiscus esculentus L. American Journal of Plant Sciences, 4(12), 2431.

Anjum, S. A., Ashraf, U., Khan, I., Tanveer, M., Saleem, M. F., Wang, L. (2016). Aluminum and chromium toxicity
in maize: implications for agronomic attributes, net photosynthesis, physio-biochemical oscillations, and
metal accumulation in different plant parts. Water, Air, & Soil Pollution, 227(9), 1-14.

Bah, A. M., Dai, H., Zhao, J., Sun, H., Cao, F., Zhang, G., Wu, F. (2011). Effects of cadmium, chromium and lead
on growth, metal uptake and antioxidative capacity in Typha angustifolia. Biological Trace Element
Research, 142(1), 77-92.

Barzin, M., Khairabadi, H., Vafiuni, M. (2014). Investigation pollution Some heavy metals in surface soils Hamedan
using pollution indicators. Journal of Agricultural Sciences and Techniques and Natural Resources, Water
and Soil, 19(72), 69-79. (In Persian).

Belay, A. A. (2010). Impacts of chromium from tannery effluent and evaluation of alternative treatment options.
Journal of Environmental Protection, 1(01), 53.

Campanella, L., Conti, M.E., Cubadda, F., Sucapane, C. (2001). Trace metals in sea grass, algae and molluscs from
an uncontaminated area in the Mediterranean. Environmental Pollution, 111(1), 117-126.

Chandra, P., Kulshreshtha, K. (2004). Chromium accumulation and toxicity in aquatic vascular plants. The
Botanical Review, 70(3), 313-327.

Chidambaram, A.A., Murugan, A., Ganesh, K.S., Sundaramoorthy, P. (2006). Effect of chromium on growth and
cell division of blackgram (Vigna mungo (L.) Hepper. Plant Archives, 6(2), 763-766.

de Oliveira, L.M., Gress, J., De, J., Rathinasabapathi, B., Marchi, G., Chen, Y., Ma, L.Q. (2016). Sulfate and
chromate increased each other’s uptake and translocation in As-hyperaccumulat or Pterisvittata.
Chemosphere, 147, 36-43.

V)

e e T



V0E-18) (DA (V£ Y) s OllS 5 S

Dere, S., Gines, T., Sivaci, R. (1998). Spectrophotometric determination of chlorophyll- a, b and total carotenoid
contents of some algae species using different solvents. Turkish Journal of Botany, 22(1), 13-18.

Diwan, H., Khan, I., Ahmad, A., Igbal, M. (2010). Induction of phytochelatins and antioxidant defense system in
Brassica juncea and Vigna radiata in response to chromium treatments. Plant Growth Regulation, 61(1), 97-
107.

Dubey, R. S., Singh, A. K. (1999). Salinity induces accumulation of soluble sugars and alters the activity of sugar
metabolising enzymes in rice plants. Biologia Plantarum, 42(2), 233-239.

Dubois, M., Gilles, K. A.. Hamilton, J. K., Rebers, P. A., Smith, F. (1956). Calorimetric method for determination
of sugars and related substances. Analytical chemistry, 28(3), 350-356.

Fatahi, B,. Arzani, K,. Suri, M,. Barzegar, M. (2020). The effect of cadmium and lead on characteristics
Morphophysiological and photosynthetic indices of basil plant (Ocimum basilicum L.). Horticultural
Sciences of Iran, 50(4), 839-849. (In Persian).

Gill, R.A., Zang, L., Ali, B., Faroog, M.A., Cui, P., Yang, S., Ali, S., Zhou, W. (2015). Chromium-induced physio-
chemical and ultrastructural changes in four cultivars of Brassica napus L. Chemosphere 120, 154-164.

Gupta, P., Kumar, V., Usmani, Z., Rani, R., Chandra, A., Gupta, V. K. (2020). Implications of plant growth
promoting Klebsiella sp. CPSB4 and Enterobacter sp. CPSB49 in luxuriant growth of tomato plants under
chromium stress. Chemosphere, 240, 124944,

Hayat, S., Khalique, G., Irfan, M., Wani, A.S., Tripathi, B.N., Ahmad, A. (2012). Physiological changes induced by
chromium stress in plants: An overview. Protoplasma, 249, 599-611.

Huang, T. L., Huang, L. Y., Fu, S. F., Trinh, N. N., Huang, H. J. (2014). Genomic profiling of rice roots with short-
and long-term chromium stress. Plant Molecular Biology, 86(1), 157-170.

Huang, W.; Jiao, J.; Ru, M.; Bai, Z.; Yuan, H.; Bao, Z.; Liang, Z. (2018). Localization and Speciation of Chromium
in Coptis chinensis Franch. using Synchrotron Radiation X-ray Technology and Laser Ablation ICP-MS.
Scientific Reports, 8(1), 1-14.

Khan, N., Ali, S., Zandi, P., Mehmood, A., Ullah, S., Ikram, M. Babar, M. A. (2020). Role of sugars, amino acids
and organic acids in improving plant abiotic stress tolerance. Pakistan Journal of Botany, 52(2), 355-363.

Khavarinejad, R., Najafi, F., Aslani, F. (2014). The effect of different concentrations of potassium dichromate on
the growth and content of some antioxidants in corn plant (Zea mays L). Plant Research (Biology of Iran),
28(2), 285 - 296. (In Persian).

Kundu, D., Dey, S., Raychaudhuri, S. S. (2018). Chromium (VI)-induced stress response in the plant Plantago
ovata Forsk in vitro. Genes and Environment, 40(1), 1-13.

Liu, J., Duan, C. Q., Zhang, X. H., Zhu, Y. N., Hu, C. (2009). Subcellular distribution of chromium in accumulating
plant Leersia hexandra Swartz. Plant and Soil, 322(1), 187-195.

Lopez-Luna, J., Gonzalez-Chavez, M. C., Esparza-Garcia, F. J., Rodriguez-Vazquez, R. (2009). Toxicity
assessment of soil amended with tannery sludge, trivalent chromium and hexavalent chromium, using wheat,
oat and sorghum plants. Journal of Hazardous Materials, 163(2-3), 829-834.

Michalak I, Zielinska A, Chojnacka K, Matul JA, (2007). Biosorption of Cr (111) by microalgae and macroalgae:
equilibrium of the process. American Journal of Agricultural and Biological Sciences, 2 (4): 284-290.

Nojabaii, S, I,. Qajar Sepanlu, M,. Bahmanyar, M, Ali. (2017). Examining the concentration of lead and chromium
in the leaves of parsley and cress plants In soil irrigated with contaminated water. Water Research in
Agriculture, 31(2), 181-194. (In Persian).

Panda, A., Patra, D. K., Acharya, S., Pradhan, C., Patra, H. K. (2020). Assessment of the phytoremediation potential
of Zinnia elegans L. plant species for hexavalent chromium through pot experiment. Environmental
Technology & Innovation, 20, 101042.

\OY

w=it) el 9 S5



V0E-18) (DA (V£ Y) s OllS 5 S

Piroz, P., Manouchehri Kalantari, Kh., Nasibi, F. (2012). Physiological investigation of sunflower plant under
chromium stress: effect on growth, accumulation and induction of oxidative stress in sunflower root
(Helianthus annuus). Journal of Plant Biology, 4(11), 73-86. (In Persian).

Piroz, P., Manouchehri Kalantari, Kh. (2012). The effect of chromium heavy metal on accumulation rate, growth
factors and induction of oxidative stress in sunflower plant (Helianthus annuus). Journal of Plant Biology,
4(13), 97-114. (In Persian).

Prado, C., Rodriguez-Montelongo, L., Gonzélez, J. A., Pagano, E. A, Hilal, M., Prado, F. E. (2010). Uptake of
chromium by Salvinia minima: effect on plant growth, leaf respiration and carbohydrate metabolism. Journal
of Hazardous Materials, 177(1-3), 546-553.

Rahbarian, R,. Azizi, B., Mirbulok, A. (2019). Investigating the tolerance of purslane (Portulaca oleracea L.) to
chromium stress based on growth, photosynthesis indices and the activity of antioxidant enzymes. Journal
of Applied Biology, 32(1), 33-56. (In Persian).

Rafati, M,. Khorasani, N. A., Moraghebi, F., Shirvani, A. (2012). The ability of white mulberry (Morus alba) and
Populus alba (Populus alba) species to stabilize and extract heavy metals. Journal of Natural Environment,
65(2), 181-191. (In Persian).

Ronyasi, N., Parvizi Mosaed, H. (2016). Investigating the amount of heavy metals in different parts of some
vegetables consumed in Karaj city. Iranian Journal of Health and Environment, 9(2), 171-184. (In Persian).

Shah, K., Dubey, R. S. (1998). Cadmium elevates level of protein, amino acids and alters activity of proteolytic
enzymes in germinating rice seeds. Acta Physiologiae Plantarum, 20(2), 189-196.

Shanker, A. K., Cervantes, C., Loza-Tavera, H., Avudainayagam, S. (2005). Chromium toxicity in plants.
Environment International, 31(5), 739-753.

Shanker, A. K., Djanaguiraman, M., Venkateswarlu, B. (2009). Chromium interactions in plants: Current status and
future strategies. Metallomics, 1, 375-383.

Singh, V. P., Kumar, J., Singh, M., Singh, S., Prasad, S. M., Dwivedi, R., Singh, M. P. V. V. B. (2016). Role of
salicylic acid-seed priming in the regulation of chromium (V1) and UV-B toxicity in maize seedlings. Plant
Growth Regulation, 78(1), 79-91.

Sinha, V., Pakshirajan, K., Chaturvedi, R. (2018). Chromium tolerance, bioaccumulation and localization in plants:
an overview. Journal of Environmental Management, 206, 715-730.

Subrahmanyam, D. (2008). Effects of chromium toxicity on leaf photosynthetic characteristics and oxidative
changes in wheat (Triticum aestivum L.). Photosynthetica, 46(3), 339-345.

Srivastava, D., Tiwari, M., Dutta, P., Singh, P., Chawda, K., Kumari, M., Chakrabarty, D. (2021). Chromium stress
in plants: toxicity, tolerance and phytoremediation. Sustainability, 13(9), 4629.

Sundaramoorthy, P., Chidambaram, A., Ganesh, K. S., Unnikannan, P., Baskaran, L. (2010). Chromium stress in
paddy: (i) nutrient status of paddy under chromium stress; (ii) phytoremediation of chromium by aquatic and
terrestrial weeds. Comptes Rendus Biologies, 333(8), 597-607.

Tabari, M., Salehi, A. (2011). Investigating the effect of irrigation using Municipal sewage on the accumulation of
heavy metals in the soil. Environmental Science and Technology Quarterly, 13(4), 49-60. (In Persian).

Tashakorizadeh, M., Saeedenjad, A. (2017). The effect of different concentrations of chromium (sh) on the
morphological characteristics and chemical composition of basil essential oil. Journal Science of Water and
Soil, 27(1), 135-145. (In Persian).

Tiwari, K. K., Singh, N. K., Patel, M. P., Tiwari, M. R., Rai, U. N. (2011). Metal contamination of soil and
translocation in vegetables growing under industrial wastewater irrigated agricultural field of VVadodara,
Gujarat, India. Ecotoxicology and Environmental Safety, 74(6), 1670-1677.

Tripathi, D. K., Singh, V. P., Kumar, D., Chauhan, D. K. (2012). Impact of exogenous silicon addition on chromium
uptake, growth, mineral elements, oxidative stress, antioxidant capacity, and leaf and root structures in rice
seedlings exposed to hexavalent chromium. Acta Physiologiae Plantarum, 34(1), 279-289.

VoY

w=it) el 9 S5



V0E-18) (DA (V£ Y) s OllS 5 S

Usman, K., Al-Ghouti, M. A., Abu-Dieyeh, M. H. (2019). The assessment of cadmium, chromium, copper, and
nickel tolerance and bioaccumulation by shrub plant Tetraena gataranse. Scientific Reports, 9(1), 1-11.

Verma, S., Dubey, R. S. (2001). Effect of cadmium on soluble sugars and enzymes of their metabolism in rice.
Biologia Plantarum, 44(1), 117-123.

Vernay, P., Gauthier-Moussard, C., Hitmi, A. (2007). Interaction of bioaccumulation of heavy metal chromium with
water relation, mineral nutrition and photosynthesis in developed leaves of Lolium perenne L. Chemosphere,
68(8), 1563-1575.

Zou, J., Wang, M., Jiang, W., Liu, D. (2006). Chromium accumulation and its effects on other mineral elements in
Amaranthus viridis L. Acta Biologica Cracoviensia Series Botanica, 48(1), 7-12.

VOF
e e T



Flower and Ornamental Plants (2023), 8(1): 141-154
Research article

Flower and Ornamental Plants

Effects of potassium dichromate on some morphological and biochemical
indicators of three rose cultivars suitable for urban green spaces

Masoumeh Rahimi!, Mohmoud Shoor*, Ali Tehranifar, Jafar Nabati?

1. Department of Horticultural Sciences, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad
2. Plant Sciences Research Institute, Ferdowsi University of Mashhad, Mashhad

B<J  shoor@um.ac.ir

Abstract

Chromium is one of the most important heavy metals, that has been excessively added to the
environment in recent years due to extensive uses in industry, agricultural toxins and the release of
industrial wastes into the water. To evaluate the impact of stress at different levels of chromium (0,
75, and 150 mg/kg soil) on three cultivars of rose (White, Mohandesi, and Haft rang) a greenhouse
factorial experiment was conducted in a completely randomized design (CRD) with three replications
in pots at the Faculty of Agriculture, Ferdowsi University of Mashhad in 2018. Four months after
planting, morphological and biochemical traits were evaluated. According to the results, it was found
that the greatest decrease in chlorophyll a and the ratio of chlorophyll a/b was in Haft rang cultivar
with a decrease of 53.3 and 80.3%, respectively. Amount of carotenoids in the White cultivar was
85.6%, amount of chlorophyll b in the Mohandesi cultivar showed 5.1% decrease in comparison to
the control at a concentration of 150 mg/kg of soil chromium. The highest amount of chromium
accumulation at a concentration of 150 mg/kg was in the roots of the Haft rang rose cultivar and the
leaves of the Mohandesi rose cultivar, with a ratio of 610 and 3915 times respectively, compared to
the control of these cultivars. The highest accumulation of chromium in the leaves was in the
Mohandesi cultivar with an average of 3915 ppm, in the root of Haft rang cultivar with an average of
10988 ppm, and the soil in the white variety with an average of 597 ppm at the concentration of 150
mg/kg of chromium. With the increase in chromium concentration, the content of soluble
carbohydrates increased, and this increase was higher in the Mohandesi cultivar than in the other
cultivars. Leaf area, chlorophyll index, and wet and dry weight of aerial parts increased in all cultivars
with increasing chromium concentration. Also, the results showed that Haft rang cultivar was more
resistant to the increase of chromium than the other cultivars.

Keywords: Heavy Elements, Mohandesi Cultivar, Haft rang, White.
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