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SEM Observations and Measurements on Vestured Pits of

Secondary Xylem in 11 Species of Genus Fraxinus

XU Xianshu',ZHANG Wanchao' , GUO Suzhi? , XIN Guiliang',
XUE Qiuhua', YE Luying' ,DENG Chuanyuan'*
(1 College of Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2 College of Life Sci-

ence,Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: The distribution and micromorphology of vestured pits in secondary xylem of eleven species re-
presenting genus Fraxinus were investigated in details by means of SEM. Richness indexes of intervascular
vestured pits and quantitative features of the bordered pits were measured on SEM images using software
Carnoy 2. 0. Scanning electron microscopy illustrates that vestured pits in the vessel elements of secondary
xylem of studied species varied considerably in distribution and micromorphology,and the statistic descrip-
tion of richness indexes further confirmed the great variable distribution of vestured pits. Stepwise regres-
sion analysis between respective richness indexes and quantitative features of the bordered pits indicated
that 2 out of 3 richness indexes including frequency of vestured vessel outer aperature and frequency of ves-
tured vessel pit chamber increased significantly with increasing Fap (aperture fraction), suggesting that
richness of vestured pits was correlated with geometric structure of the bordered pits. It can be inferred
that consistent occurrence of vestured pits in genus Fraxinus from the common presence of the vestured
pits in studied species. Therefore,the occurrence of vestured pits can delimit the genus Fraxinus.
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Table 1

Source of materials

43 Code /32 Taxon

FHEH Locality FEJERRAS Voucher
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F R Fraxinus chinensis Roxb.

el W F. grif fithii C. B. Clarke

WAL F. hupehensis S. Z. Qu,C. B. Shang & P. L. Su
S AR F. insularis Hemsl,

it F. lanceolata Borkh

K #l F. mandshurica Rupr.

JFiIi# F. mariesii Hook. f.

REEM F. odontocalyr Hand. -Mazz. ex E. Peter
RPEHEE F.oxycarpa Willd.

EELMW F. pennsylvanica Marsh.

A F. rhynchophylla Hance

165 7 Nanping, Fujian

16 F Nanping, Fujian
Jtaif ¥ B Beijing Botanical Garden
45 #t 7 % Nanping, Fujian

LA MY Beijing Botanical Garden
Jtai At b Beijing Botanical Garden
f& # % F Nanping,Fujian

& @ F Nanping, Fujian
L # ¥ b Beijing Botanical Garden
a8 M Fuzhou,Fujian

fi # 7k % Yongan, Fujian

AL (C. Y. Deng) 0810010 (FJFC)
AL (C. Y. Deng) 0810006 (FJFC)
M3 (C. Y. Deng) 0910001 (FJFC)
WAL (C.Y. Deng) 0810011 (FJFC)
M3 (C. Y. Deng) 0910003 (FJFC)
A&t (C.Y. Deng) 0910004 (FJFC)
X fEHE (C. Y. Deng) 1110013 (FJFC)
M3 (C. Y. Deng) 1110015 (FJFC)
&3 (C. Y. Deng) 0910002 (FJFC)
M35 (C. Y. Deng) 0806002 (FJFC)
Mtz (C. Y. Deng) 0810015 (FJFC)
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sel inner aperature, FVIA) , S8 4N FL 1 [t 4 4 %
(frequency of vestured vessel outer aperature,
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Table 2 Distribution and micromorphological variations of vestures in pits of Fraxinus species studied

AL 1T Inner pit aperture

Ah8rFLE Outer pit aperture 2L % Pit chamber

4

Species I T2 T3 T4 TS T1 T2 T3 T4 T5 Tl T2 T3 T4 T5
(1SR F. chinensis s I e
SREH F. grif fithii R R N R
WALHS F. hupehensis ++ ++  + + +  ++ ++ - - - 4+ ++ - + -
B F. insularis ++ ++  + - - ++ ++ - - - 4+ ++ - - -
S0 F. lanceolata ++ ++  + + - ++ ++ - - + ++ ++ - + -
JKEM E. mandshurica ++  ++ + + - ++ 4+ — — - ++  ++ + - —
Ji Il F. mariesii ++  ++ o+ + +  ++ o+ + + - - -
QW F. odontocalyx ++ ++ - - - 4+ ++ - - - 4+ ++ - - -
REF18 F. oxyearpa ++ ++ + -+ 4+ -+ o+ - - -
FEHLW F. pennsylvanica ++ ++ + + - ++  ++ — — — ++ 4+ - - -
HEMIMI F. rhynchophylla ++ ++ - - - ++ ++ o+ - - 4+ ++ - - -

WTLT2 TS T4 TS FIREM MW BB S KRB 1. 4.1, ++. FR KRR Y A7 MER ., +.

AL,

Fm AT Y B /RO E . —. R R T HT A

Note: The type of vesture represented by T1,T2,T3,T4 and T5,respectively are listed in 1. 4. 1. + +. Frequently observed; +. Occasionally observed; —. Ab-

sent,
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Fig. 1 Distribution and micromorphology of vestured pits in study species of genus Fraxinus
A. F. oxycarpa.vestured inner pit apertures in the wall of a vessel element viewed {rom the lumen side;B. Fraxinus odontocalyx .
vestured outer pit apertures in the wall of a vessel element viewed from the outer surface; C. F. mandshurica,vestured outer pit
apertures and vestured pit chambers in the wall of a vessel element viewed from the outer surface;D. F. chinensis,non-vestured inner
pit apertures in the wall of a vessel element viewed from the lumen side; E. F. insularis.non-vestured outer pit apertures and
non-vestured pit chambers in the wall of a vessel element viewed from the outer surface; F. F. hupehensis,vestured vessel-ray
parenchyma pits in the wall of a vessel element viewed from the lumen side. Vestures occurred in the inner pit apertures and vessel wall;
G. F. mariesii,vestured vessel-ray parenchyma pits in the wall of a vessel element viewed from the outer surface. Vestures occurred in
the outer pit apertures; H. F. oxycarpa,vestured vessel-ray parenchyma pits in the wall of a vessel element viewed from the outer surface.
The inner pit apertures are vestured(a) ,or non-vestured (b) ;1. F. lanceolata,vestured vessel-ray parenchyma pits in the wall of a vessel
element viewed from the outer surface. Vestures occurred in the pit chambers;]. F. rhynchophylla,dot-like vestured intervascular pit
chambers in the wall of a vessel element viewed {rom the outer surface; K. F. pennsylvanica.fork-like vestured intervascular inner pit
apertures in the wall of a vessel element viewed from the lumen side; L. F. gri f fithii,rod-like vestured intervascular

inner pit apertures in the wall of a vessel element viewed from the lumen side
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