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Pollen morphology and its taxonomic significance of
10 Primula species from the Shergyla Mountains

LIU Lin, ZHANG Liangying ", CHENG Guilan, HE Dan, ZHANG Lifei, MENG Fanli

( Liaoning Agricultural Technical College, Yingkou 115009, Liaoning, China )

Abstract: Primula is an important genus of Primulaceae, which has high ornamental value because of diverse flower
colors and long flowering period. In order to provide palynology basis for the taxonomy of this genus, we observed and
compared the pollen morphological characteristics of 10 Primula species from the Shergyla Mountains in Tibet by
scanning electron microscopy( SEM). Moreover, clustering analysis was carried out on the basis of these characteristics

of pollen morphology. The results were as follows: (1) Pollen shapes of 10 Primula species varied from oblate to nearly
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spherical. Among these species, the pollen of P. calderiana was the biggest, and the smallest was that of P.

kongboensis. The germinal aperture of P. tibetica was stephanocolpate type. The other pollens usually were tricolporate

type,, most of the colpus converged to form parasynocolpus in the polar region. (2) The pollen exine ornamentation were

mostly foveolate or reticulate, which of P. chungensis and P. tibetica were coarsely reticulate. (3) In traditional

classification, 10 species belong to 7 sections respectively. Clustering analysis based on pollen characteristics showed a

certain level of consistency with the traditional classification. However, P. tibetica and P. kongboensis, both belonging to

Sect. Aleuritia, maintained a relatively distant relationship due to their obvious differences in pollen traits. The

preliminary results show that there are interspecific differences in the pollen morphology of 10 Primula species, which

can provide a certain degree of reference for classification of plants. But it should be reminded that in addition to pollen

characteristics, morphology and molecular biology still need to be comprehensively considered in classification.

Key words: Primula, Tibet, pollen morphology, clustering analysis, palynology
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Table 1  The essential informations of the experimental materials

G5 KA Hi|

SRAEH S Sampling site
e

Number and species name Sect.

SIEMLi ER

Latitude and longitude

Flowering time

Elevation (m)

1. W EMRE R REA 94°44'16.1" E, 29°49'7.9" N 3171 5—6 A

P. latisecta Sect. Cortusoides May to June
2. WSS HEH A e 3 He A 21 94°40'0.2" £, 29°37'13" N 4 469 4 Ap—6 A

P. calderiana Sect. Petiolares Mid April to June
3. PRI EIRE ISRSEE - 94°44'12.3" E, 29°49'15.8" N 3103 5 H—7 A%

P. chungensis Sect. Proliferae May to early July
4. Fp R PR AN 94°44'18.0" E, 29°49'9.8" N 3156 5—7 H

P. alpicola Sect. Sikkimensis May to July
5. BEAShRE PhlEREA 94°43'03.1" E, 29°40"15.1" N 3 740 6 AH—7 A

P. florindae Sect. Sikkimensis Mid June to July
6. KEZME EITE e =] 94°40'0.2" E, 29°37'13" N 4 469 5—6 H

P. ninguida Sect. Crystallophlomis May to June
7. WL IRE TREH 94°42'06.1" E, 29°37'04.5" N 4261 6 Hh—7 A

P. advena Sect. Crystallophlomis Mid June to July
8. VU A g &t 94°43'44.1" E, 29°42'05.6" N 3507 5—6 H

P. tibetica Sect. Aleuritia May to June
9. TAith# &l 94°37'56.3" £, 29°39'24.1" N 4 398 5—6 A

P. kongboensis Sect. Aleuritia May to June
10. HOLBERIEIRE BRIEH BN 94°42'06.1" E, 29°37'04.5" N 4261 4 Ah—6 AWl

P. atrodentata

Sect. Denticulata

Mid April to early June

1.2 ik
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A(A1-A3). EREMIRAE; B(B1-B3). B MEHiiE; C(C1-C3). 4T 54Rk%E; D(D1-D3). 2@k %E; E(E1-E3). B
BhiRA ; F(F1-F3). ARZARAE, 1A 2 5050 408y btk i ARl W, 3 e R, FIE .,

A(A1-A3). P. latisecta; B(B1-B3). P. calderiana; C(C1-C3). P. chungensis; D(D1-D3). P. alpicola; E(E1-E3). P. florindae; F(F1-
F3). P. ninguida. 1 and 2 represent the polar and equatorial view of pollen grains respectively, 3 represents the pollen exine sculpture. The same

below.

K1 6 Rl B AL R A AL B I 25 A ri B WL ¢
Fig. 1 Pollen morphology of six Primula species by SEM
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G(G1-G3). FHT i s HOHI-H3). PR s 1(TI-13). TAHA s J(I1-J3). FLOHAERF . 4 3 BI04 9L
AERIARTHT L
G(G1-G3). P. advena; H(H1-H3). P. tibetica; I(I11-13). P. kongboensis; J(J1=J3). P. atrodentata. 4 represents stephanocolpate pollen of

three Primula species.

K2 7 R B AL TR A AL B 25 A ri B WL ¢
Fig. 2 Pollen morphology of seven Primula species by SEM
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Table 2 Pollen morphological characters of 10 Primula species
% fh A iE il i & FL3E %] H 5 GRS
Polar axis Equatorial axis Colporate width Mesh width Ridge width .
Y5 B 44 i
Number (pm) (pm) P/E (pm) (pm) (pm) Fxine
and species B v B v B Cv B Cv B Cv ornamentation
XxESs- xES- xESs— xESs_ xESs_
(%) ) (%) T(%) (%) ‘ (%)
1. SHEMRE  12.512 4.62 1696+ 9.75 0.74 1.87+ 20.09 0.22+ 35.25 0.22x 16.79 [GIEVN
P. latisecta 0.16d 0.43d 0.08d 0.02d 0.01be Reticulate
2. WEEIEHIRAE 1641+ 3.35 2243+  6.58 0.73  3.50x 25.17 0.33% 27.65 0.24x 14.80 RN
P. calderiana 0.15a 0.41a 0.19a 0.02¢ 0.01b Reticulate
3. FakT ik 14.82+  4.82  16.22+  3.81 091 1.96x 16.00 0.40+ 35.06 0.20+ 19.53 AR
P. chungensis 0.24¢ 0.21d 0.08cd 0.04b 0.0lcd Coarsely reticulate
4. REHREF 15.15+ 14.46 20.70+ 7.83 0.73  3.43x 29.60 0.11x 32.55 0.14x 5.85 JOMR
P. alpicola 0.69¢ 0.36b 0.32ab 0.01f 0.002f Foveolate
5. B4R 15.40= 3.60 20.66x 3.56 0.75 3.05+ 20.47 0.15% 23.13 0.15= 18.75 RN
P. florindae 0.16bc 0.18b 0.17b 0.01ef 0.01f Reticulate
6. MEZHE 14.83+ 2.82 19.42+ 5.74 0.76  2.34x 1836 0.21x 33.53 0.20= 15.68 RN
P. ninguida 0.13¢ 0.34¢ 0.12¢ 0.02de 0.0lcd Reticulate
7. RS ILRE 11.29¢ 522 1452+ 4.75 0.78 1.85+ 13.85 0.23+ 35.42 0.18x 16.50 RN
P. advena 0.16e 0.19e 0.07d 0.02d 0.01de Reticulate
8. VHf A 1591+ 4.48 16.24= 6.10 098 0.53x 16.08 0.82+ 17.60 0.33x 18.79 HH PR
P. tibetica 0.18ab 0.40d 0.03f 0.04a 0.02a Coarsely reticulate
9. TAitlkE 7.07+ 291 832+ 71.72 0.85 0.49+ 39.47 0.15+ 19.99 0.16x 13.20 7R
P. kongboensis 0.05g 0.16g 0.06f 0.01ef 0.01ef Foveolate
10. FLDERIERAE  9.22+  5.13  11.77+  4.14 0.78 1.35x 25.02 0.10& 25.92 0.15x 21.06 AN
P. atrodentata 0.11f 0.10f 0.06e 0.01f 0.01f Foveolate
e RIFIANE/NG F RN 22 5 1 3 (P<0.05)
Note: Different small letters in the same column indicate significant differences (P<0.05).
0 5 10 15 20 25

/R FBE A (Sect. Cortusoides) SEFLHEME (P. latisecta )

F 1Lk B A (Sect. Crystallophlomis ) WZE (P. ninguida)

Tl F4 (Sect. Crystallophlomis ) il 1L FE (P. advena) —

bR B (Sect. Sikkimensis) 2265033 (P. alpicola)
it E A (Sect. Sikkimensis) B 40k (P. florindae) —J

MeHifi B4 (Sect. Petiolares) WEWe¥iilEF (P. calderiana)

WriBH (Sect. Aleuritia) TAiF (P. kongboensis)

AL B (Sect. Denticulata) HLIRIERE (P. atrodentata)

T EMEH (Sect. Proliferae) WAL & IREF (P. chungensis)

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Il
|
|
|
|
|
|
|
|
1

Wi EBH (Sect. Aleuritia) Vi IRE (P. tibetica) :
Bk 1 W% 2

Auxiliary line 1 Auxiliary line 2

310 iR AR AL AR W) AL BT A e ik SR 2 A

Fig. 3 Clustering analysis of pollen morphological characteristics in 10 Primula species
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FEMUE, BT ZE RN, B LS
TIE 5% 32 Ja b A1 B st TP 358 465 D) 2% 2 i) (Ji ok
SRAE T ,2013) , HoAT HAE etk . Rk, 76 R FH A 8
SRR HEAT 43 JE O, 3 B AR 0 3R B AR T 4 G
i, SRETAE (2014) TA R A &I 0 EICE 76 RUAINAE R
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