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Table 1. Studied species of Onobrychis and their habitats in Khorasan province

PS8
Species

oKy,
Habitat

1 O. amoena subsp. amoena
2 O. amoena subsp. meshhedensis

3 O. arnacantha

TIVE ¥ e e lis ) Ol 03 s

Bojnord, Shoghan, altitude 2000m

AMREEALYE FU) oS ol by 3

Fariman, arreh kamar, altitude 1900m

TYPAD e Yor e plis sl clde sl e o slies

Neishabour, north of Dizbade Olya, altitude 2500m

4 O. cornuta

TYIVE Cre Y70 plis sl olas e dgla

Mashhad, Dehbar, altitude 2600m

5 O. ptychophylla
6  O. lipskyi var. lipskyi
7 O. lipskyi var. rechingeri

8 0. chorassanica

TYVEF o YYo= YYF s 5Ll caedT Solelis LSl

Bajgiran, Asalme, altitude 2200-2240m

TYVER e VAB+ plis )l ¢l IS8 5 bbb & Syl 0l b

Shirvan, Ziarat to Namanlo and Golole Sarani, altitude 1850m
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Torbate Heidarie, Bezgh, altitude 2000-2500m
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* Height from sea level
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Table 2. Species examined for pollen, with measurments (um) of the mean ranges for the polar (P) and equatorial (E) axes, length (L) and width (S) of the colpus,

mesocolpium (M) and apocolpium (A) and the shape index (P:E) in Onobrychis species

S S P E L S M A P/E

Species
I O. amoena subsp. amoena 2634-40.00f  1425-17.00 2270-2690 1.40-270 1127-16.10 3.70-440  1.60
2 O.amoena subsp. meshhedensis ~ 31.90-36.78  17.16-19.70  2820-32.80 043-089 14.10-1470 450-500  1.86
3 0. arnacantha 2823-3277  1440-1622  20.83-2690 140-2.81 11.76-1408 6.50-9.05 198
4 0. cornuta 32.16-3620  1570-1601  2606-31.70  026-032  1490-1500 4.58-4.80 2.17
5 0. ptychophylla 33.03-36.10  13.63-1486  30.56-3340 125-1.68 1023-11.15 3.02-320  2.38
6 O lipskyi var. lipskyi 36.00-39.79  1470-17.60 31.70-34.97  036-0.86 1040-1140  4.09-490  2.36
7 O. lipskyi var. rechingeri 2090-3236  13.70-16.56  2838-30.00 0.66-093  920-9.40  2.86-2.88  2.06
8 0. chorassanica 28.75-39.53  1502-17.90  29.54-30.77  0.88-1.58 11.03-1191  6.01-690 194

.\.'L.a(_..é.p,nslﬁoﬂéﬁfajl.ul:Lv.:!a;k@l)w:wjajvfﬁw:woyﬁ)aﬁ
+, The values in each column are the lowest and highest rates for each characteristic shown in left and right, respectively
).)(P/E) &‘P‘J}zﬁmw&;)}zﬁiﬂwc(A) €}JﬁT¢(M) (}J}f‘(S))lﬁ.& upfcc(L) JL:.:Z: d‘}b c(E) 61‘}:“‘)}’“ c(P) Grlaé)jmoj‘u\i\ U""';L.’.J‘} 4.3'J>r5 —Y’d)u\?
alan 3550 ool sla 65 03 5 4ils
Table3. Analysis of variance for the length of polar (P) and equatorial (E) axes, length (L) and width (S) of the colpus, mesocolpium (M) and apocolpium (A) and the

shape index (P:E) of pollen grains in Onobrychis species

&ol3T 4y MS) Sl o ke

S.0.v % e df P E L S M A P/E
species Y 7.00 28.40%* 5.54%%  31.00%*  2.16**  12.35%* 8.48%*  0.20%*
Error (193 16.00 4.60 1.20 4.30 0.12 1.20 5.29 0.03
Total ) 23.00

CV (%) (Ao 33) Sl o 6.56 6.87 7.13 29.15 8.81 11.21 9.77

**:Significant at 1% probability level. 1055 &S ozl elan 53 15 et
0
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Table 4. Mean comparison of length of polar (P) and equatorial (E) axes, length (L) and width (S) of the

colpus, mesocolpium (M) and apocolpium (A) and the shape index (P:E) of pollen grains in Onobrychis species

PE
. P E L S M A P/IE
Species
1 O. amoena subsp. amoena 27.51c¢ 17.14ab 24.97¢ 2.60a 13.86a 4.1c 1.60c
2 O. amoena subsp. meshhedensis ~ 34.52ab  18.71a 31.22ab  0.68cd 14.34a 4.80c 1.86bc
3 O. arnacantha 30.80bc  15.57bcd  24.02c 2.33a 13.61a 7.95a 1.98b
4 O. cornuta 3432ab  15.83bcd  28.75b  0.28d 14.97a 4.72¢ 2.17ab
5 O. ptychophylla 34.18ab  14.38d 31.74ab  1.48b 10.84bc 3.08d 2.38a
6 O. lipskyi var. lipskyi 37.60a 16.08bcd  33.23a  0.53cd 10.93bc 4.6¢ 2.36a
7 O. lipskyi var. rechingeri 30.76bc  14.99cd 29.13b 0.76¢d 9.30c 2.87d 2.06ab
8 O. chorassanica 32.39b 16.83abc  30.10ab  1.15bc 11.57b 6.43b 1.94bc

.lexéjl;&”gjw.uﬁ@lechﬂ);;Sv'uélu\;x.?ow’TwuﬁMasjzz,g},,&dsl.x,_;u;sduﬁpcp,”;
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s
Multiple Range Test.

«(S) Ll PSS (L) HLa d}lﬁ «(E) gsi‘}:"")}""" «(P) u.:l:é)}m o)Ll Slae O oslw LS:“M g_,u_'lfp -0 Jsu>
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Table 5. Correlation coefficients for the length of the polar (P) and equatorial (E) axes, length (L) and width (S) of

the colpus, mesocolpium (M) and apocolpium (A) and the shape index (P:E) of pollen grains in Onobrychis species

P E L S M A
E -0.026™
L 0.837%* 0.002™
S -0.755%* -0.035™  -0.750*
M -0.123™ 0.560™  -0.438™ 0.162"™
A -0.077™ 0.242™  -0.445™ 0.306™ 0.426™
P/E 0.768* -0.657™  0.649™ -0.535™ -0.466™  -0.466™

.Lp):ég:)c;'dl&b-l CP))J‘J&M%;‘{H[&Q}&} # Iy gae oS
ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively

Rescaled Distance Cluster Combine
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Fig 1. Dendrogram of cluster analysis of the Onobrychis species based on pollen grain characteristics
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Study of pollen grain morphology in perennial species of sainfoin (Onobrychis)
of Khorasan province

Amirabadizadeh' H., A. Jafariz, H. Mahmodzadeh Akherat® and F. Ghanavati*

ABSTRACT
Amirabadizadeh, H., A. Jafari, H. Mahmodzadeh Akherat and F. Ghanavati. 2009. Study of pollen grain morphology in

perennial species of sainfoin (Onobrychis) of Khorasan province. Iranian Journal of Crop Sciences. 11 (1):1-14

(In Persian).

Pollen grain morphology of 8 perennial taxa of the genus Onobrychis of Khorassan province was studied-
using light and electron microscopy. Major taxonomical attributes of pollen grains were characterized. The
pollen grains were 3-colpate, prolate and perprolate. The ectocolpi were elongated, shallow or deep, narrowing at
the poles. The colpus membrane was covered by large granules. The ornamentation of axin surface was
reticulate, the lumina differed in shape and size. In equatorial view the pollen grains were elongated, elliptic to
rectangular-obtuse, and in polar view they were circular, triangular-obtuse or triangular. Based on pollen size
and shape in polar and equatorial view as well as ornamentation, two types of pollen graind could be recognized.
In the first type pollen grains were circular in polar view with shallow colpi. Lumina of the reticulum sharply
decreases in size at the extreme margin of the colpi. O. arnacantha and O. amoena subsp. amoena, O. amoena
subsp. meshhedensis ,0. cornuta , O. chorassanica and O. ptychophylla belong to this type. In the second type
pollen grains were triangular in polar view with deep colpi, and lumina of the reticulum of the same size at the
extreme margin of the colpi. The pollen grains of O. lipskyi var. lipskyi and O. lipskyi var. rechingeri belong to
this type.The macro-morphological similarity of O. amoena subsp. amoena and O. amoena subsp. meshhedensis
could be distinguished by their pollen grain. The similarity of pollen grain morphology of O. lipskyi var. lipskyi
and O. lipskyi var. rechingeri suports their close relationship based on the other characteristics and reconfirms

the comment by Rechinger that they are synonyms.

Key words: Khorasan, Morphology, Onobrychis, Pollen Grains and Sainfoin.
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