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specific primers were designed for PCR amplification. As a result,two steady-going and effective SCAR markers, T0302-1
and T0302-2,were found. The results showed that T0302-1 and T0302-2 were co-dominant SCAR markers, which could

be used in marker assistant selection for tomato disease resistance breeding. This paper was aimed to obtain molecular

markers tightly linked to Ty-2 gene resistant to tomato yellow leaf curl virus and afford technical supports for tomato

disease resistance breeding.
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Table 1 The materials of oil and ornamental tree peonies
R A R FAEHM FREANERES
The sample group Plant name Collecting date/4E- - H Collector and number
¥ FHF ¥ Luoyang population 2014-04-01 H % CS001(XUAN Y N,et al) CS001
HilBE ¥ Longling population 2014-04-05 H A CS549(XUAN Y Nset al) CS549
%LLI‘H:F} A Heze population 2014-04-09 HI 4% CSI49(XUAN Y N,et al) CS149
Paconia osti H B % Shaoyang population 2014-04-08 D% CSI33(MA L Pet al) CS433
Z£ N Fh ¥ Bozhou population 2014-04-08 HEF% CS881(DU Y L,et al) CS881
‘¥’ ¢ Fenzhongguan’ 2014-04-06 HEFA% 14101(DU Y L,et al) 14101
‘P FE%  Roufurong’ 2014-04-06 HITA% 141102(XUAN YN, et al) 14102
hIREL KW BkAE’ ¢ Yumiantaohua” 2014-04-06 H A% 141103(XUAN Y Niet al) 14103
Common Chinese tree peonies
‘Jg41’ ¢ Zhihong’ 2014-04-06 HEFAL% 14104(DU Y L,et al) 14104
CERZETR ¢ Jinxiugiu’ 2014-04-06 H W% 141105(XUAN Y Nyet al) 14105
¢ 5548 “Dagjin’ 2014-04-06 L s e 4 14201(MA L P,et al) 14201
FAALS ‘K FH’ ¢ Taiyang ’ 2014-04-08 - EFH4% CS1662(DU Y L,et al) CS1662
Japanese tree peonies
‘##.FE’  Huawang’ 2014-04-08 H % CS1673(XUAN Y N,et al)CS1673
HEPE A2 230 524 1) 2 4 Paconia * Coral N Gold’ 2014-04-25 D EM% 071634(MA L P,et al) 071634
The hybirds between tree and A52% ¢ 45 74’ Paeonia ¢ Oriental Gold’ 2014-04-25 s ME4E 071646(MA L Pet al) 071646
herbious peonies A524 B B 7%’ Paeonia ¢ Coral Sunset’ 2014-04-25 kM4 071673(MA L P,et al) 071673
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Note: A Luoyang population;B Tongling population;C Shaoyang population; D Bozhou population; E Heze population; F ¢ Yumiantaohua” ;G Fenzhongguan’ ; H
¢Zhihong” ;1 ‘Roufurong” ;] ‘Jinxiugiu’ ;K ‘Daojin’ ; L ¢ Huawang”’; M *Taiyang ” ; N Paeonia ‘Coral N Gold’ ; O Paeonia ‘Oriental Gold”; P Paeonia. ¢ Coral

Sunset’. From ‘A-1” to ‘P-1” \K-2 and N-2 are 2 500X ,others are 5 000X,
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Fig. 1 The pollen’s shapes in scanning electron microscopy
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Table 2 The quantitative indicators of pollen morphology of tree peonies
P Hedh i T 58 e / 73l 18 58 HRWEK BHRWFE FIER B FIBREHREL
N Polar axis Equatorial plane Polar axis Germinal furrow  Germinal furrow Perforation Ridge width Perforation diameter
ame /pm width/pm /equatorial plane width  length/pm width/ pm diameter/ m /pm /ridge width
w4t 40.27+3.15 22.26+2. 11 1. 80+0. 14 34.35+4. 64 1. 90+0. 53 0. 4940. 09 0.7240. 17 0.7340.16
W FHRh 39. 28+ 1. 44c 21.16+1. 16b 1. 87+0. 06b 32.37+1. 20c 1. 4040. 27¢ 0.56+0. 11a 1. 0140. 23a 0. 6340. 05d
A b R 41. 48+1. 06b 20. 92+1. 76b 2.03740. 03a 35.07+1.02b 1. 4840. 40c 0.56+0. 13a 0. 6240. 14b 0.94+0. 04a
AR BH Fh 44, 00742. 40a 25.08=+1. 30a 1. 7340. 08bc 39.89+1.13a 2.5940.67a 0.55+0. 14a 0.68+0.07a 0. 82+0. 03b
ZE R 41. 10+2. 65b 23.89740. 86a 1. 7240. 06¢ 36.79+2. 27b 1. 7240. 41bc 0. 41+0. 04b 0. 60+0. 06¢ 0. 73+0. 02¢
TTEERhE 35. 50+2. 50d 20. 23740. 89b 1. 7140. 02¢ 27.63+1.12d 2. 32710. 34ab 0.39+0. 13b 0. 697+0. 16a 0. 54=+0. 0de
HREALFHE R 40,3442, 69 22.02+2. 45 1. 80+0. 17 35.00+3. 72 1. 46+0.53 0. 6340. 20 0. 5440. 05 1.16+0. 28
e’ 34.43+2. 28b 22.78%+1.72a 1. 54+0. 02d 37.51+1.55a 1. 1640. 28bc 0.45+0. 03c 0.597+0. 10a 0. 83+0. 05e
‘R EAkAE 29. 21+2. 02¢ 17. 70+2. 60c 2.24740. 04a 37.057+2. 60a 0.80+0. 11c 0.594+0. 09¢ 0. 4740. 10b 1. 1240. 04c
‘R 41.85+2.34a  23.11+2.69b 1.78+0. 16b 29. 00=£0. 91c 1.79+0. 52a 0.95+0. 16a 0. 5640. 09a 1. 69+0. 03a
R 36.67+1.71b 22.78=+1. 62b 1. 6640. 66¢ 37.8440. 87a 1. 38+0. 33b 0. 76 0. 10b 0. 50£0. 09ab 1. 5740. 06b
‘Beer’ 42.39+2. 81a 23.744+2. 32b 1.78+0. 11b 34.11+1.43b 2.15740. 42a 0.5+0. 06¢c 0. 55+0. 10a 0. 96+0. 06d
B A4t P 42.37+1.75 24.98+1.19 1.7240.09 38.40+2.19 1. 62+0. 52 0.6740.15 0. 61+0.07 1. 10+0. 06
SR 40. 66+1. 07c 25.63%+2.07a 1. 6240. 10c 36.1442. 28b 1. 904-0. 20a 0.840. 14a 0.69+0.17a 1. 144-0. 06a
‘HE’ 42.30+1. 58b 23.60=+1. 35b 1. 80+0. 03a 38. 54740. 94ab 1. 0240. 07b 0.514+0. 08c 0.5740. 10c 1. 0440. 02b
‘KB 44.1542.51a 25.70+2. 18a 1. 7440. 09bc 40. 52+3. 02a 1. 9340. 53a 0. 69+0. 05b 0. 58=+0. 04b 1. 1340. 05a
HPIAZ2630R  34.2845.00  21.5046.86 1. 67-£0. 04 30. 6144, 32 0.9740. 47 0.400. 26 0.760. 21 0.5140.28
WBIMA’  39.20%2.17a  21.071.57b 1.78£0.07b 32.18+1.5la  1.06=0.26b 0.7040.07a  0.85+0.1la 0.83:0. 05a
KL 34.43+2. 28b 28.60+1. 36a 1. 2340. 04c 33.93=+1. 46a 0. 46+0. 01c 0. 23+0. 06b 0. 5240. 08b 0.4340.01b
‘W H & 29.2142.02c  14.91+1.04a 2.01+0. 0la 25. 73=+2. 28b 1. 3940. 63a 0. 26+0. 06b 0. 90+0. 20a 0. 28+0. 01c
& F R I P AREFEE (abic.d o) FR 2 5 B3 (P<0. 05)
Note: Different letters (a,b,c,d,e) within the same series mean significant difference (P<C0.05).
3 BHIEBHIHENR
Table 3 The pollen morphology from different tree peonies
P22 2N e TS W RE N TR R A T e
Name Shape Polar view Lirae is glossy or not ~ The shape of size of aperture Aperture has prominence or not Grains
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Comparative Study on Different Provenance Oil Use and Ornamental Tree Peony
Pollen Ultrastructure

XUAN Yanan"?,HU Yonghong?,LI Xin' ,DU Yuling' , YAN Yonggqing'
(1. College of Horticulture, Northeast Agricultural University, Harbin, Heilongjiang 1500303 2. Shanghai Chenshan Plant Science Research
Center,Chinese Academy of Sciences; Shanghai Key Laboratory of Plant Functional Genomics and Resources, Chenshan Botanical Garden,
Shanghai 201602)

Abstract ; Ultrastructure of pollen of five different population Paeonia ostii , eight ornamental varieties of tree peony,and three
hybrids between tree and herbious peony were compared under the scanning electron microscopy. The results showed that
pollen wall sculpture were differed significantly between the different population,as well as within the different tree penoy
groups. The pollen wall sculpture cave-shaped were dominate in P. ostii ,the mesh pollen wall sculpture in ornamental peonies
and the crisped-mesh pollen wall sculpture were dominated in hybrids. The polar axis,equatorial plane wide,axial length/
equatorial plane width,germinal furrow length and width,and perforation diameter of tree peonies were commonly longer than
that of the hybrids,but the ridge width of tree peony was less than that of the hybrids. The different pollen morphological
provided important markers for identification of different utilization and different cultivars,and also provided evidences for the
origin,evolution and consanguineous relations among varieties of tree peony.

Keywords: Paeonia ostii ; common Chinese tree peonies; Japanese tree peonies; the hybrids between tree and herbious

peonies; ultra-micro structure of pollen
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