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Eco-Physiological Traits of Leaves from Basal Angiosperm
Machilus Species with Localized and Widespread Distribution

CAOQ Jing-Ting, ZHU Shi-Dan, WEN Yin, CAO Kun-Fang "~

( State Key Laboratory of Conservation and Utilization of Subtropical Agro-Bioresources, College of Forestry,
Guangxi University, Nanning, Guangxi 530004, China)

Abstract. Machilus species are basal angiosperms, which are mostly distributed in humid
tropical and subtropical forest habitats, though a few species are widely distributed. In this
study, we measured hydraulic-related traits of sapling leaves from 11 Machilus species, which
included leaf mass per area, leaf density, stomatal density, vein density, leaf turgor loss
point, and palisade and spongy tissue thickness. We found that, on average, Machilus
species had lower vein density compared with that of other tropical and subtropical
angiosperms, indicating this trait was strongly influenced by evolution. Leaf vein density was
positively and significantly correlated with stomatal density and the ratio of palisade to spongy
tissue thickness, indicating the balance between leaf water transpirational demand and supply.
Compared with localized species, widespread species were more drought-tolerant and
exhibited lower turgor loss point and higher leaf density. Turgor loss point was negatively and
significantly correlated with maximum tree height across species, indicating that leaf drought
resistance was controlled by genetics. Our study suggests that leaf hydraulic traits can be
used to explain the geographical distribution of Machilus species.
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Table 1 Nine Machilus species selected in this study
i, o iR A
. - . . . aximum
Species Distribution Habitat Life form hei
eight (m)
3wl
Localized distribution
Atk - y Ay -9 R s N
M. fasciculata H. W. Li KRB i 2 fE R S pk i NEUIS TN 10
I i A o , -
M. melanophylia HW. Li KM YA BRI AL EI%N 15
FERIAL A N . -
M. parabreviflora H. T. Chang L s ARt A 2
/AL T R O s
M. minutifiora HW. Li R L3 b 23 PR T A A 15
Fit 1 V7 A . N b i .
M. shweliensis W. W. Sm =HEPEHR LU A B P HEARZETRA 12
T AR
Wide distribution
*ﬂ)&?rﬂ% — y E=cAA Y I 5% Wk
M. robusta Kosterm PR )T N WM AR JEAR 20
A N N g PTRIRE— e o 7 A
M. oreophila Hance FAl P IR R AR L 5 M R A LA PR3 K 55 RT3 HEAR IR A 8
Hi ST R EPCARDD PR A ik 30
M. yunnanensis Lec e " "
B IR YRS IRHER IR R A 5

M. salicina Hance

T RS AT ERRR) P 2 R E RN A R S

Notes: Maximum height is according to the Flora Reipublicae Popularis Sinicae'®*!. Two unidentified species are not listed.
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UL BT 2 R € N L ol g S A O { W 7 1
M MESALRAD (R E) . ILEE,
AL ELE 10 1558 T oE i, Ik T A< 2
SEAE 40 A58 T O 78 1, bk 2 B2 0 7 2 R
Brodribb % & 1 vk, BYEUEFLZ S 2 cm?
At F, B THE 7%/ NaOH ¥ &k 20 ~
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X kT R OSBRI Imaged K44 i
i, BRI TR A R BE B SRy K BE (vein
density , VD),
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Ui AR R 6 R, SR LI-B000A i i A (LI
COR, USA) iz nt i fl, SRJEH I Fr g T ui A
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weight, DW), T 5 5 i 5 18 8L b B SR n i
5 I ( Leaf mass per area, LMA), I J % i
(Leaf density, LD) M5 R K FLAE,
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FIFH VAPOR % HASGHAT I He e 2k 20 7
EEMEZW, Sa0E R EE2E/NT 5 5, /P
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VIR, A5 B e 2K ST 7K 3
1.5 HEHH

i R %44 (http: /www. r-project. org, R core
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HEFT 5 25 35 BOEAS A Ak 3 o LB s A [R) 43
AR 5 R R S A 25 5 R E
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Fig. 1 Comparison of mean values of leaf traits
between Machilus species and tropical/
subtropical angiosperms
(data from Li et al'®")
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Fig. 2 Comparison of leaf water potential at turgor
loss point (TLP) and leaf mass per area (LMA)
between widespread and localized distribution
Machilus species
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Table 2 Leaf traits of 11 Machilus species
o Ly k] AL J 3 it ERE A= 1345 R/ ik g
il LMA I M B W E= JERE B N HA %fgzﬁ VD
Species (g/cm?) LD GCL SD TLP LT UET PT ST P;S (mm/
¢ (g/em®)  (wm)  (no/mm?) (MPa) (um) (um) (um) (um) mm?)
HUH- 68.46 + 27289+ 17.80+ 185.74+ -2.07+ 180.31+ 16.11+ 75.15 66.86 + 117 + 295+
AR 14.59 49.59 2.51 36.1 0.10 5.14 4.95 17.04 15.19 0.28 0.3
Al 59.42 + 369.15+ 1991+ 532.67+ -1.87= 13563+ 14.61= 62.31 + 41.29 + 1.56 = 6.48 +
’ 18.90 100.82 2.00 46.99 0.24 12.24 4.98 9.59 7.01 0.39 0.71
i 68.7 + 534.72+ 2163+ 44469+ -1.97 = 16470+ 14.26 % 83.98 + 49.79 + 1.81+ 6.01
a ; 10.72 28.24 2.86 39.17 0.20 7.70 2.78 10.02 3.04 0.64 0.33
NE 67.92 + 35189+ 148+ 34567+ -1.71+ 18252+ 13.82+ 63.54 + 83.70 + 0.78 + 3.46 +
. 8.55 60.17 1.48 66.31 0.11 11.69 2.17 12.96 12.93 0.22 0.41
SesE R 64.3 + 378.47 + 2434+ 486.30+ -1.74+ 14857+ 18.03 + 73.04 45.03 + 171+ 511+
e " 1087 60.91 2.05 36.99 0.18 11.05 3.32 8.43 9.78 0.49 0.35
e 83.91+ 36328+ 18144 + 33790+ -1.81=z 12433+ 1849+ 48.85 + 4535 + 113+ 542 +
. & 10.85 50.24 2.14 30.91 0.13 7.39 8.46 6.87 9.35 0.29 0.61
B 96.99 + 496.51+ 2193= 44293+ -1.72= 151,80+ 14.62= 74.16 = 43.82 + 175+ 5.40 =
g 11.62 40.10 3.14 31.85 0.12 13.42 3.24 8.00 7.70 0.30 0.48
B - A 73.36 27042+ 20.53 + 52766+ -185+ 17352+ 19.33+ 72.87 = 62.44 + 1.21+ 552+
H . 18.92 26.13 2.01 27.59 0.06 15.41 3.96 11.10 11.87 0.34 0.79
B 96.70 + 59534+ 20.16 34993+ -168=+ 128.82+ 1234+ 49.09 + 5161+ 0.99 + 3.72+
. 6.04 52.57 2.76 33.26 0.05 23.95 2.09 7.94 9.26 0.30 0.47
S 1 78.89 + 518.86 + 22.00 = 55573+ -155+ 12051+ 1516+ 46.81 + 41.01 = 1.17 6.40
e 8.91 64.84 1.78 29.82 0.09 3.24 3.15 7.11 5.70 0.29 0.33
SR 2 55.38 + 382.17+ 19.03 = 44368+ -1.83= 13448+ 1568 = 54.99 + 46.65 + 1.40 = 451+
e 18.90 102.67 1.94 31.85 0.08 11.76 3.28 11.68 14.11 0.54 0.31

W BT HE « bifk2E,
Notes: Data in the table are means + standard deviations. GCL: guard cell length, SD. stomatal density, TLP. turgor loss point,
UET: upper epidermis thickness, P/S: palisade/spongy.

(a) (b)

R*=0.37" R?=0.40"

% VD (mm/mm®)

k& FE VD (mm/mm?)

ik

1 1 1 1 1 2 1 1 1 1
1.0 1.2 1.4 1.6 1.8 2.0 100 200 300 400 500

W28/ AR A 2L PIS 5 4LE)E SD (no/mm?)
A TAIR O Bellfh; @ R, BRELAIRMER, N =3 ~ 5, = FRBEEZER(P<0.05),
A . Widespread distribution; [J. Local distribution; @ Unidentified species. Error bars indicate SE (N = 3 - 5).
* indicates significant differences (P < 0.05).

E 3 EMEEYHERZEESSIZTEURMESESHEAR LENMEXE
Fig. 3 Correlations between leaf vein density (VD) and stomatal density (SD) and
palisade/spongy tissue thickness (P/S) in Machilus species
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% indicates significant differences (P < 0.05).

B4 EHEEYNMEBERXSMMEARER (11 ) UREXHE (9 ) ZBHEXE
Fig. 4 Correlations between water potential at turgor loss point (TLP) and palisade tissue
thickness (PT; 11 species) and maximum tree height (9 species) of Machilus
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