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Palynological Studies on the Nai Plum Germplasms
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Abstract: The aim was to discuss the origin and systematic evolution of Nai plum (Prunus salicina L. var. cordata
Y. He). The pollen morphology of 7 cultivars of Nai plum, 2 cultivars of Chinese plum (P. salicina Lindl. var.
salicina) and 1 cultivar of Cherry plum (P. cerasifera Ehrhart.) and 3 cultivars of hybrid plum were observed under
scanning electron microscopy (SME). The results showed that 13 copies of material of pollen were with
striate-foveolate or cerebroid-foveolate decorations, and the shape of pollen grains was prolate or perprolate which
were with three split round in polar view. There were three germination trenches equally spacing with a circular
distribution of a N3P4Cs type. The P/E value of Nai plum pollen ranged from 1.82 to 2.02 with size from 823.70 to
970.42 umz, which are among the other 6 cultivars of Prunus. But the perforation densities (0.520-1.141 umfz) of
Nai plum, except of Zaoyuan younai and Zaoshou younai, are bigger than that of other 6 cultivars. The extine wall
of pollen had vallate, and the surface distributed perforation with different size and density. There were rich
diversity in uplift and ditch deep of vallate, which early-maturing strain and late-maturing strain of younai plum
showed two characteristics in pollen morphology, density of perforation, etc. Thus, the pollen morphology of Nai

Plum could serve as an important basis for classification and identification. Cluster analysis showed that thirteen
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plum germplasms could be divided into 3 groups at genetic distance of 6.19, and each group had Nai plum
germplasm. It was suggested that there was close genetic relationship between Nai plum and Prunus. So, there was

a possibility that Nai plum originated from hybrid plum through pollen morphology and cluster analysis of

palynology.

Key words: Nai plum; Palynology; Origin; Evolution; Classification; Plum

¥&Z8(Prunus salicina L. var. cordata Y. He) &4
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Tablel 1 Origin of materials
m A KA FROMLRIN
Cultivar Locality Fruit character
R 1EF% Huanai W H Gutian 2L, 7 A A, Red flesh, ripen in mid-July
Nai plum % Qingnai W H Gutian WA, 7 HHHE R Yellow flesh, ripen in mid-July
M Younai 1 H Gutian #A, 7 A E# Yellow flesh, ripen in mid-July
HLEGAR Zaoshou younai W H Gutian I, 7 AW Yellow flesh, ripen in early July
RS Zaoyuan younai W Gutian W, 7 H LA Yellow flesh , ripen in early July
M4 EE Wanshou younai W H Gutian WA, 8 HH A Yellow flesh, ripen in mid-August
Wi B Wanhuang younai # [ Gutian Rrgi, 8 AP #h Yellow flesh, ripen in mid-August
o E 2R U2 Qivjili WM Gutian #, 7 B FHE Yellow flesh, ripen in late July
Chinese Plum /N#EZE Xiaohuangli A FEWE Gongzhuling WA Yellow flesh
PERRZREH EIHZE Ziye li AFEWs Gongzhuling 21 Red flesh
Cherry plum
ARAEA 06-5 A FEW Gongzhuling A, E 1R ()
Cross plum Yellow flesh, Yaomengli x Chuanzhihong (PlumxApricot)
07-23 AFIE Gongzhuling TR, WL AR B (25 < A5 2
Yellow flesh, Wanhong x Fengweimeigui (PlumxSimon plum)
07-24 AZFIE Gongzhuling A, KUK < 2L (A 45 =2

Yellow flesh, Fengweimeigui x Wanhong (Simon plumx Plum)
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Fig. 1 Equatorial views of 13 varieties of plum pollen. A: Huanai; B: Qingnai; C: Younai; D: Zaoshou younai; E: Zaoyuan younai; F: Wanshou younai; G:

Wanhuang younai; H: Qiuji li; I: Ziyeli; J: Xiaohuangli; K: 06-5; L: 07-23; M: 07-24.
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X3, 48

2 ZEAEBINFRIAU . A FERR; B: 5 C FREMAR; D RBGER; B SRR, F MRl G MR, H: BIEEE; LOS0EEE 1N
A, K:06-5; L:07-23; M:07-24; N:HL W,
Fig. 2 Surface ornamentation of plum pollen. A: Huanai; B: Qingnai; C: Younai; D: Zaoshou younai; E: Zaoyuan younai; F: Wanshou younai; G: Wanhuang

younai; H: Qiuji li; I: Ziyeli; J: Xiaohuangli; K: 06-5; L: 07-23; M: 07-24; N: Polar view.
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Table 2 Pollen morphology of pulm

e ) A (um) Jorh FIEE S i
Polar axis (P)  Equatorial axis (E) size (um®) PE Perforatlonsz Shape Sculpture Plate
density (um )

iz 41.49+4 . 11ef 22.81+1.97a 949.12+144.41abc  1.82+0.10¢ 1.078+0.029b K ERIE I SICIN 1:A,2:A

Huanai Prolate Striate-foveolate

Hhe 41.95+2.96cdef  21.81+1.42bcd  916.11+100.84cd ~ 1.93+0.15cd  1.141£0.039a  KIkJE 240-7CIR 1:B,2:B

Qingnai Prolate Striate-foveolate

ks 42.2142.64cdef  21.7242.06bcd  919.91£128.10cd  1.95+0.14cd  1.025+0.036b  KIRKJE FASACIN 1:C,2:C

Younai Prolate, Cerebroid- foveolate

s 42.99+2.07bcde  22.53+1.48abc 970.42498.29abc ~ 1.91£0.10de  0.660+0.027¢  KEKHZ - SASCIN 1:D,2:D

Zaoshou younai Prolate, Striate-foveolate

L[ B 41.35+1.64ef 21.18+1.63de 876.61£86.79def  1.96+0.14cd  0.520+0.024f K ERIE 2L 80-70R 1:E,2:E

Zaoyuan younai Prolate,  Striate-foveolate

it iy A2 43.50+2.42abcd  21.58+1.14c 940.41489.77bcd  2.02+0.10abc 1.023+0.039b  #KERIE WL-7CIR I:F,2:F

‘Wanshou younai Perprolate Cerebroid-foveolate

165 3 YT A 40.48+1.61fg 20.33+1.28¢ 823.70+71.83f 1.99+0.12bcd  1.139+0.051a  KIRJE FASACIN 1:G2:G

‘Wanhuang younai Prolate,  Cerebroid-foveolate

kU2 43.89+1.89abc 21.26+1.45de 933.58+78.51bcd  2.07+£0.12ab  0.074+0.013h  HKEKIE LL0-7CR 1:H,2: H

Qiujili Perprolate  Striate-foveolate

-2 44.70+1.71ab 22.58+0.93abd  1010.10+69.89a 1.98+0.08bcd  0.309+0.034g KR 2L 80-70R 1:1,2:1

Ziyeli Prolate,  Striate-foveolate

INTE 2 44.78+1.26a 21.37+0.80d 957.00+45.80abc  2.10£0.10a  0.946+0.043c  HKERIE Z40-7CR 1:7,2:7

Xiaohuangli Perprolate Striate-foveolate

06-5 39.26+1.99g 21.56+1.52¢d 848.56+94.44ef 1.83+£0.10e  0.532+0.026f KIRJE 2 40-70CIR 1:K,2: K
Prolate, Striate-foveolate

07-23 42.55+1.52cde 21.31+1.13d 908.08+74.65cde  2.00+£0.07bcd 0.813+0.033d  KERHZ ZE80-TOR 1:L,2: L
Prolate Striate-foveolate

07-24 42.65+4.76cde 23.17+1.11a 989.93+131.20ab  1.84+0.20e  0.054+0.032h  KEKf 240-70CR 1:M,2: M
Prolate Striate-foveolate

5] 5 K504 J5 A TR = BEAR 3R 22 7 42 3 (P<5%) (Duncan K2 36).

Data followed different letters indicate significant differences at 5% level by Duncan’s multiple test.
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Fig. 3 Dendrogram of plum pollen. 1: Huanai; 2: Qingnai; 3: Younai; 4:

Zaoshou younai; 5: Zaoyuan younai; 6: Wanshou younai; 7: Wanhuang

younai; 8: Qiuji li; 9: Ziyeli; 10: Xiaohuangli; 11: 06-5; 12: 07-23; 13:

07-24.
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