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Fig. 1. Effects of copper and lead on pollen ger mination of cherry.
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Table 1. The comparison of pollen germination and pollen tubein studied cherry
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Fig. 2. Effects of copper and lead on cherry pollen tube growth.
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Table 2. Effect of interaction between cultivar s and heavy metals on pollen ger mination and tube growth of cherry

ousCiiNS 3y) .,\g..;‘..oel.ﬁ..a ):....,..’bel.ﬁ..a QUL.ABJ‘:;J)}.: SaS A S ¥ Ol e Sl |°|§.;|
Zard-e- Sah-e Sah-e Sourati-e - roqoneh  GilaseSefid  Lapins Napleon Colt Estela  Cultivar
Daneshkadeh M ashhad Shabestar L avasana ap ap S
9 9 9 9 9 9 9 9 9 < =
) . ) - ) . S . S . S . S . S . S - S - IS
25 3E 25 5E 258 3% 258 3E 25 3C 25 358 25 38 25 38 25 38 358 38 & 43
18 2338 2338 2338 32938 32038 2938 2538 2538 29 38 3y 5 12
£ Qo = Q . £ Qo . £ Qo . £ Qo . £ Qo A Qo A Qo . £ Q . £ Qo =
5E S NE WS 8EwS KE S NEwS KEwS NE oS NEwS KEuws XEuws s {?
28 35 28 25 28 25 35 25 38 25 %5 25 Ay 35 2y g Ay g Ay g g 58
"5 £E% "5 E7 "5 E® s EF 's £8 "5 ES °"s E® s ER 's E® ' E® 8
° ° ° ° ° ° ° ° ° ° O
o o o o o o o o o o
85.7 18.5 80.8 10.68 905 19.9¢ 8F 7.9 87.7 21.7 852 185 80.8 10.6 905 19.9¢ 8% 7.9 87.7 212 0
70.32 169 57.7 96 73 182r 769 7.2 81P 192 702 169 57.7 96 73.P 182F 769 7. 81r 193 50
436 9.7 31° 56 464 104 50.7 4% 544 11.F 436 9.F 31° 56 464 104 507 4% 544 11.f 100 1 o
').
272 822 146 47 300 8¢ 338 35 38 94 277 8F 146 47 3¢ 8¢ 338 35 38 94 150
74 54 44 29 7F 5F 6 2% 56 57 74 54 44 29 73 57F 6 2% 56 57F 200
37 18 27 06 31 13 366 06 18 10 37 15 27 06 31 13 36 06 18 1d 250
852 18.58 80.8 10.6 90.5 19.9 8F 7.9 87.7 21.7 852 185 80.8 10.6 90.58 199 8% 7.9 87.7 2172 0
51.2 12.7 52 7.2 548 1368 56° 54 517 1485 512 127 521 7.2 548 1368 56 54 517 148 50
245 73c 254 4F 278 7.8 293 31° 25 84 245 73c 254 4F 278 7.8 293 31 25 8F 100 13
8.4 622 ¢ 358 114 66 129 26 919 70 84 62 o 358 114 66 12d 26 910 7.¢ 150
6.7 4° 76 2ZF 17F 43F 84 16 58 43 67F & 76 222 77 43F 84 16 58 4.3 200
02 072 00 00 o0od 02 od od od 00 02 o0Z 00 00 00 072 00 o0d od od 250

fﬁ;‘f‘ﬁﬂ/“w%?ﬂ(wﬁféﬂyf?m

4V



AD A0 Ol F o L ¥4 il (55551287 ode alows) ol Sl g

LSy @ole Sl 53 a8 Wlesls Olas b g )

SOV TR PR S WP YL U P RESRUL-
(e Ll o AT Dkt 0T sltad K olie
Sos S A ady s il p 1y oS jole
«Athar and Masood, 200218 . 5 b !
«GurandTopdemir,2005 Daset al., 1997

58Sl il (Sawidis and Reiss, 1995

N dgame JalS 5 (ol b Ol a8 Ol gmis
Oyt &S Sl im Candy pl b das oo Ol 5
S el Bl oo Dt s 3 ST 5 (55l
Glac b 5 olE ui, U aisl s gxio bl
J s A 5 0T ameips 5 Sliblos § ¢ somd plie
2,85 )1 e Dl S o
S Rl
a3y Shlzel o 51 Ga LT ol plait a5
il O LK il 0 sl O s oSl
N A W g N PO AP 6 Sl
oo 05,8 LolalesT o e o s Sl (o on
S =1 ys S dals o&sls Sooslss 0 A isls skl
33,8 oo Slak 5 S5 sl (6 en & b

Refer ences

sLapins,s,| Slos & anlllaa 5 5 el o 3

335 5 e ol 085 (slaos 8 5 4 51 2 Colt
WEC K P S IS SO T POV FER Rt SHR
03,5 Sl G54l doys oS 55 Ol s (o
A3 le o il bl pabes S Jb s
03,5 A 5 sk s e iy b G5l SV As)
ik o ol 035 55 Jls Ol sy 5 5 0l yan
-—\-«oﬁ@j‘)ﬂ{rx;(ﬂb@\Y/f‘i‘)o:fd)dﬂo
Lapinsr_;, 03 5 A edalin (U5 FO/Y) 54l >
L (o5 YA/)) 03 5 wils G54l s Aoy o aS &S
(o9 S F/9Y) (oS Sl 05,8 8 I b 5 oiils
AU el Csi s bl 25 1555 35
P sy 5 (il 5 S e o oS Sl
SalS 5 5T Gl Ild JralS 4 Ol 5 e l) 03 S
s s (Daset al., 1997) sls s s
Soledslen 1 o Ko olic & ol o3ls Ol (5,505
G b o= 315 65 s 55y e sDNA
503,5 sl a5, Cl- (65 5 Slamn o
LS e sl Jba e SN o baesSsas,S S5
(Sawidis and Reiss, 1995aset al., 1997

1. Andrej, K. 1996. Development and viability of sitviér pollen in air- polluted and
non- polluted habitats in Slovakia. Forest Gen&id,47-151.

2. Athar, R. and Masood, A. 2002. Heavy metal toxi@ffect on plant growth and
metal uptakéy wheat, and on free living Azotobacter. Water, & Soil Pollution,
138: 165-180.

3. Choi, C., Tao, R., and Anderson L.R. 2002. Idecuifion of self-incompatibility
alleles and pollen incompatibility groups in swebkerry by PCR based S-allele
typing and controlled pollination. Euphytica, 12320.

4. Das, P., Samantaray, S., and Rout, G.R. 1997. &adies on cadmium toxicity in
plants: A review. Environmetal Pollution, 98: 29-36

5. Demicco, V., Scala, M., and Aronne, G. 2006. Effext simulated microgravity on
male gametophyte of Prunus, Pyrus and Braspegies. Protoplasma, 228: 121-126.

6. FAOSTAT. 2012. Food and agriculture organizationttté United Nations. FAO
Statistics Division. www.faostat.fao.org.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

... /. . - I A S
e G e 3 e N polie DI A?

Gur, N. and Topdemir, A. 2005. Effects of heavyatse{Cd™, Cu™, Pb™, Hg'™) on
pollen germination and tube growth of gind@ydonia oblonga M.) and plum
(Prunus domestica L.). Fresenius, Environmental Bulletin, 14: 36-39.

Gur, N. and Topdemir, A. 2008. Effects of some lyemetals on invitro pollen
germination and tube growth of apricofrnenica vulgaris Lam.) and cherry
(CerasusaviumL.). World Applied Sciences Journal, 4(2): 195-198

Munzuroglu, O. and Gur, N. 2000. Effects of heawtats on pollen germination
and tube growth of applesMélus silvestris Miller cv. Golden). Turk Journal
Biolgica, 24: 677-684.

Noodelkoska, T.V. and Doran, P.M. 2000. Interactafeects of temperature and
metal stress on the growth and some biochemicalpoands in wheat seedlings.
Environmental Pollution, 107: 315-320.

Pirlak, L. and Bolat, 1. 1999. An investigation pallen viability, germination and
tube growth in some stone fruits. Turk Journal gfiéulture and Forestry, 23: 383-
388.

Sawidis, T. 1997. Accumulation and effects of hematals in Lilium pollen. Acta
Horticulturae, 437: 15358.

Sawidis, T. 2008. Effect of cadmium on pollen geration and tube growth in
Lilium longiflorum andNicotiana tabacum. Protoplasma, 233: 95-106

Sawidis, T. and Reiss, H.D. 1995. Effects of heangtals on pollen-tube growth
and ultrastructure. Protoplasma, 185: 113-122.

Sharafi, Y. 2011. In vitro pollen germination irose fruit tree of Rosacea family.
African Journal of Agriculture Research, 6(28): 663D26.

Sharma, P. and Dubey, S. 2005. Lead toxicity imfglaBrazilian Journal of Plant
Physiology, 17(1): 35-52.

Soleimani, A., Talaie, A.R., Naghavi, A.R.,, and Zam Z. 2010. Male
gametophytic and sporophytic screening of oliveicails for salt stress tolerance.
Journal Agricultural and Science Technology, 123-180.

Westwood, M.N. 1997. Temperature zone pomolog\erRes, San Francisco, 432 P.

Xiong, Z.T. and Peng, Y.H. 2001. Response of pafjermination and tube growth
to cadmium with special reference to low concemratexposure. Ecotoxicol
Environ Saf, 48: 51-55.

Yusuf, M., Fariduddin, Q., Hayat, S., and Ahmad,2811. Nickel: An overview of
uptake, essentiality and toxicity in plants. Butiiion Contam Toxicol, 86: 1-17.

Zhang, W.H., Renge, Z., Kuo, J., and Yan, G. 1299minium effects on pollen

germination and tube growth @hamelaucium ancinatum a comparison with other
C&" antagonist. Annals of Botany, 84(4): 559-564.



