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by Hydraulic and Water—relations Traits of Evergreen
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Abstract: To investigate drought adaptation of evergreen and deciduous fig species occurring
in dry karst forests we compared anatomical traits stem hydraulic conductivity leaf water
relation traits photosynthesis droughtresistance and seasonal changes in physiology in
evergreen Ficus orthoneura and deciduous F. pisocarpa both of which belong to F. subgen.
urostigma. Results showed that the two fig species have adapted to drought in different ways.
Both have typical xeromorphic leaf structures as shown by their two-dayered palisade cells

highly-defused sponge cells and cystolith in leaves. They have a low cuticular evaporation
( 9.in) and stomatal conductance ( g,) to alleviate water loss. However F. orthoneura posses—
ses a xylem structure more resistant to cavitation and lower g, and adopts conserved water
use to adapt to drought stress and maintains its leaves all year. In contrast F. pisocarpa
escapes from extreme drought stress by shedding leaves at the beginning of the dry season.
To compensate the loss of carbon gain in the leafless period F. pisocarpa has a particularly
high rate in hydraulic and photosynthesis during the rainy season. The diversification of drought
adaptation and water use reduces their competition for water and makes it possible for these
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fig species to coexist in the karst topography.
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1
Table 1 Comparison of structural and functional traits between Ficus orthoneura and F. pisocarpa in rainy season

Traits Units F. orthoneura F. pisocarpa Significance

Dmv um 53.44 +3.38 90.70 +2.06 *

VN No. mm 2 59.88 +9.62 13.27 +£3.07 Jolok

Lst um 21.47 +0.78 30.08 +1.00 ok

Nst No. mm 2 487.43 +£34.37 178.07 +12.74 Sokk

C+UP+HC um 84.46 +3.61 41.00 +2.32 Jolok

P um 85.79 +3.94 85.83 +4.18 ns

S um 473.47 +25.91 103.12 +6.33 Yokok

LE um 22.16 +2.00 23.08 +0.76 ns

LT um 658.00 £24.22 255.67 £10.22 Joiok

P/S - 0.19 £0.01 0.85 +0.06 Sokck

LMA g -m™2 139.22 +14.81 78.83 +7.45 Soick

Gmin mmols m~2.g~" 4.13+0.18 9.87 £1.00 Fok

Py, MPa -1.85 -0.81 -

( Dmv) | (WN) . (Lst) . ( Nst) . + + (C+UP+HC) .|
(P (9. (LE) . (LT) . / (PIS) . ( LMA) .

( Gmin) - 50% ( Pg) (ttes}: “ns” p>0.05 “x 7”7
p<0.05§ “dk” P <0.01 “sobk” p <0.001.

Notes: Dmv mean lumen vessel diameter; VN vessel number per square millimeter sapwood; Lst mean diameter length of stomatal;
Nst stomatal density; C+ UP+ HC thickness of cuticle + upper epidermis + hypodermal cells; P thickness of palisade; S thick—
ness of sponge; LE thickness of lower epidermis; LT leaf thickness; P/S palisade/sponge ratio; LMA leaf dry mass per area;
9min epidermal conductance; P;, xylem water potential at 50% loss of stem hydraulic conductivity. The last column shows the

tHest results
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Table 2 Leaf water relation traits between F. orthoneura and F. pisocarpa in rainy and dry season

Traits Seasons F. orthoneura F. pisocarpa Significance
D -0.53+0.03 a -0.14+0.01 a
MPa ns
Weno( MP2) R -0.16+0.02 b ~0.16 +0.02 a
190( MPa) D -1.31+0.06 126005 o
A R -1.26£0.04 R
o( MP b ~1.40+0.06 1.51+0.05 ns
-1. +0.
™ (MPa) R ~1.42£0.03
D 94.88 +0.27
HWCTLP( %) 89.50 +1.10 *k
R 93.55 +0.65
MP. D 27.61 +1.44 12.71 £0.89 .
.71 0.
e( MPa) R 24.71+3.48
D 1.14 £0.07
Cieat( Molem =2 <MPa ") 0.48 £0.06 ook
R 1.03 +0. 11
: (Weren) (') (m°) ( RWCrp) ()
( Cieat) o “ns”
p>0.05 “Jk” p<0.01 “dox” p <0.001,
Notes: ywpep Predawn leaf water potential; 1'® leaf osmotic potential at full turgor; w° leaf potential at turgor loss point;
RWCr » leaf water content at turgor loss point; ¢ bulk modulus of elasticity; C,, leaf absolute capacitance. Different letters

indicate the difference between dry and rainy season. The last column shows the t-est results

means p <0.01 “sook ” means p <0. 001.
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Fig. 2 Maximum stomata conductance ( g,) versus maximum leaf area-based photosynthesis
rate ( A,) and maximum leaf mass-based photosynthesis rate ( A,,) in two seasons
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Fig.3 Water loss curves for leaves of F. orthoneura and F. pisocarpa in rainy season
( Vertical solid and dash lines indicate the time when leaf relative water content ( RWC)
reached the turgor loss point in F. orthoneura and F. pisocarpa respectively)

100 100
] ‘ i
80 (B 80}
‘ o
X 60 | X 60
Q Q
& 40 [ T 40 A
| I
20 F. orthoneura | 20 F. pisocarpa I
of . L ° of ! A
1 1 | 1 | 1 1 1 | 1
-4 -3 9 = 0 -4 :3 2 -1 0
Xylem water potential (Mpa) Xylem water potential (Mpa)
4 (PLC)
50% ( Py

Fig.4 Stem vulnerability curves of F. orthoneura and F. pisocarpa show the relationship between
percent loss of stem hydraulic conductivity ( PLC) and xylem water potential ( Vertical dashed
lines indicate xylem water potential at 50% loss of stem hydraulic conductivity ( P,) )
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