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Summary

Plantago major L. and P. lanceolata L. are abundantly being found in the north of Iran recognizing as valuable medicinal
plants. In this study, populations of these two species from northern parts of the country including Sari, Ziarat, Masouleh and Shurab
were collected and a number of qualitative and quantitative traits of their pollen grains were studied and compared using scanning
electron microscope (SEM). Pollen morphology of both species showed that, although their pollen grains are monad with small-
sized, often prolate-spheroidal, pantoporate, verrucated and granulated ornamentation, but their pore structures are different while P.
lanceolata have larger pollen grains and more pores than P. major. The pores of P. lanceolata are small, with annulus and well-
defined operculum, whereas the pores of P. major are larger, without annulus and well- or ill-defined operculum. It seems that, their
pore structures could be a key trait in the palynological studies. The results suggest that, the palynological results can be effective for
these species identification and can help to classification and taxonomy of Plantago L. genus.

Keywords: Key trait, pollen grains ornamentation, pore, scanning €lectron microscope, taxonomy
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Table 1. Localities of the collected populations of Plantago major and P. lanceolata in north of Iran

o) glid)l (ol Jsb (2ldlee pye ol “ o9l oyleds Aiged &S al,!
Altitude (m) Longitude (E) Latitude (N) Locality Herbarium No. Specimen code Taxon
) Amininasab 3009-HUMZ M1 P. major
370 53°13'39" 36°1558" Sari
Amininasab 3001-HUMZ L, P. lanceolata
Amininasab 3010-HUMZ M, P. major
814 54929'12" 36°4333" Ziarat
Amininasab 3002-HUMZ L, P. lanceolata
Amininasab 3011-HUMZ M3 P. major
1017 48°59'15" 37°0920" Masuleh B
Amininasab 3003-HUMZ Ls P. lanceolata
—on o Amininasab 3015-HUMZ M, P. major
2051 52057'58 35°51'38 Shurab o
Amininasab 3007-HUMZ La P. lanceolata

el 00 08 s (HUMZ) 5l j055Le olSiils poa jlyo as cons sl o5 Lasgi oals 6)5T¢4? sladiges *

* The specimens collected by Ms. Amininasab, are deposited to the University of Mazandaran Herbarium (HUMZ).
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Fig. 1. SEM micrographs of pollen grains of Plantago major from Sari: a Pollen grains (Bar = 20 pm),

b. Monad pollen grain (Bar = 5 pm), c. Pore of pollen grain (Bar = 2 um), d. Ornametation of pollen grain
(Bar =1 pm).
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Fig. 2. SEM micrographs of pollen grains of Plantago major from Ziarat: a Pollen grains (Bar = 20 pum),
b. Monad pollen grain (Bar =.5qm);-c. Pore of pollen grain (Bar = 1 um), d. Ornametation of pollen grain
(Bar =1 pm).
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Fig. 3. SEM micrographs of pollen grains of Plantago major from Masuleh: a. Pollen grains (Bar = 20 um),
b. Monad pollen grain (Bar =5 pum), c. Pore of pollen grain (Bar = 2 pum), d. Ornametation of pollen grain

(Bar =1 pm).
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Fig. 4. SEM micrographs of pollen grains of Plantago major from Shurab: a. Pollen grains (Bar = 10 um),
b. Monad pollen grain (Bar = :5/um), c. Pore of pollen grain (Bar = 1 um), d. Ornametation of pollen grain

(Bar =1 pm).
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Fig. 5. SEM micrographs of pollen grains of Plantago lanceolata from Sari: a. Pollen grains (Bar = 10 um),
b. Monad pollen grain (Bar = 5 um), c. Pore of pollen grain (Bar = 2 pm), d. Ornametation of pollen grain

(Bar =1 um).
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Fig. 6. SEM micrographs of pollen grains'of Plantago lanceolata from Ziarat: a. Pollen grains (Bar = 10 pm),
b. Monad pollen grain (Bar =.5_um);.c. Pore of pollen grain (Bar = 1 pm), d. Ornametation of pollen grain

(Bar =1 pum).
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Fig. 7. SEM micrographs of pollen grains of Plantago lanceolata from Masuleh: a. Pollen grains (Bar = 10 pum),
b. Monad pollen grain (Bar = 5 um), c. Pore of pollen grain (Bar = 2 pm), d. Ornametation of pollen grain
(Bar =1 um).
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Fig. 8. SEM micrographs of pollen grains of Plantago lanceolata from Shurab: a Pollen grains (Bar = 10 um),
b. Monad pollen grain (Bar = 5 ym), c. Pore of pollen grain (Bar = 2 um), d. Ornametation of pollen grain
(Bar =1 pm).
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Table 2. Quantitative characters data of pollen grainsfor the populations of Plantago major and P. lanceolata in north of Iran

REIPRIRS) adls> o, A yhd (PIE) oy & Job Camni  (E) plgiwl o6 (P) 8 Job Aigad oS
Number of pore  Annuluswidth  Porediameter P/E ratio Equatorial width Polar length Specimen code
3,4,4 - 0.23+3.46 0.01+1.03 0.10+17.50 0.05+18.06 M,
54,3 - 0.16+4.42 0.01+1.01 0.13+19.35 0.24+19.49 M,
3,22 - 0.03+1.98 0.02+1.09 0.25+17.43 0.04+19.04 M3
6,4,3 - 0.05+1.98 0.01+1.06 0.09+17.18 0.06+18.17 M4
6,54 0.06x1.71 0.02+1.56 0.01+1.05 0.04+20.94 0.09+22.4 Ly
7,6,6 0.13+1.66 0.02+2.13 0.01+1.07 0.16+23.33 0.19+24.90 L,
54,6 0.06+1.34 0.07+1.75 0.01+1.01 0.12+23.73 0.01+23.90 Ls
5,5,6 0.15+1.21 0.08+1.16 0.01+1.06 0.09+21.37 0.02+22.71 La

(UM yeg S oy 005 (5 S 03lul yolie ol oo olyed 5 Wguwle (b5 s b slacunes o35 4 V-F (slao,leis 5 P. lanceolata 45 (L) P. major 4is5 (M)
el ool Lol Bolas diges dw ;0 g S dygly 4 ax g b date Slasy

(M) P. major, (L) P. lanceolata and numbers 1-4 are the populations of Sari, Ziarat, Masuleh and Shurab, respectively. The measured values are in pm, the number of
pores was counted according to the viewing angle and in three random samples.
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Table 3. Comparison of quantitative characters of pollen grainsin Plantago major and P. lanceolata in north of Iran

p value b (reSileo glis P. lanceolata P. major S oo
M ean differences Quantitative characters
0.000* 0.38+4.70 1.15+23.39 0.64+18.69 (P) (kb Jsb
Polar length
0.000" 0.45+4.48 1.26+22.34 0.91+17.87 B ol 2
Equatorial width
0.991 0.01£0.00 0.03£1.05 0.03£1.05 PFE) 25 & Jsb oo
P/E ratio
0.001° 0.33:1.31 0.37+1.65 1.09+2.96 e 8
Pore diameter
. - 0.24+1.48 . il e
Annulus width
0.000" 0.43+1.83 0.90£5.42 1.17+3.58 e olaed

Number of pore

* The mean differences are statistically significant at the 0.05 level.
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