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Abstract. To investigate the influence of leaf form on the relationship between water and
photosynthesis of leaves and branches, we measured the stomatal conductance, leaf water
conductance, water potential, and relative water content of 11 compound-leafed species and
six simple-leafed species in Fabaceae. Results showed no significant differences in midday
water potential between leaf rachises ( -0.91 MPa) of compound-leafed trees and branches of
simple-leafed trees ( —0.88 MPa). However, the midday water potential of the branches of
compound-leafed trees (—-0.60 MPa) was significantly higher than that of simple-leafed trees.
The percent decrease in midday stomatal conductance of compound-leafed trees was

significantly higher than that of simple-leafed trees (55.3% vs. 34.1%). We found significantly

Weks B . 2019-01-28, iB1EH . 2019-04-04,
HETH . ERARBEIE4TH (31800330, 31870385, 31470469); /W& H AR ¥4 T H (2018A030310386)
This work was supported by grants from the National Natural Science Foundation of China (31800330, 31870385, 31470469) and
Natural Science Foundation of Guangdong Province (2018A030310386) .
&N BITH(1986-), F, Tt)5, WFITh At A #4245 (E-mail; sdlyzhwl@163.com) .,
« JEIRAEH (Author for correspondence. E-mail; kunfangcao@gxu.edu.cn)



%55 i

BT HLAE . GRS I R B DG K 73 5 R A 629

positive correlations between leaf and stem midday water potentials in all 17 species, and
between the rachis and stem midday water potentials in the 11 compound-leafed species.
There was no correlation between midday water potential of leaflets, leaf rachises, and
branches and midday stomatal conductance. There was a significant positive correlation
between leaf hydraulic conductance and midday stomatal conductance across the 17 species
(r = 0.79, P < 0.001), and a significant negative correlation between leaf hydraulic
conductance and percent decrease in midday stomatal conductance (r = -0.81, P <0.001) ,
indicating the important role of leaf hydraulic conductance in maintaining diurnal stomatal
conductance. There were significant differences in the photosynthesis-water relationship
among simple- and compound-leafed tree species, reflecting their different adaptive strategies

to environmental conditions.
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Table 1 Seventeen species selected in this study
4 ok [
Species DBH (cm) Height (m)
& M H3# ( Compound-leafed species)
TR Acrocarpus fraxinifolius Wight ex Am. 23.7 £ 23 124 +0.9
&t Cassia fistula L. 145 +0.9 6.9 +0.3
FT YL Cassia nodosa Buch.-Ham. ex Roxb. 21.0 = 1.1 79 +0.6
4 WAL Caesalpinia pulcherrima (L.) Sw. HEA 19+02
IR Cassia siamea Lam. 13.7 + 0.8 7.7 £07
[%7 Dalbergia odorifera T. Chen 249 +2.3 20.5 + 1.1
£ FFH R Myroxylon balsamum L. Harms. 17.0 1.2 15.1 £ 0.4
KHEE G Millettia macrostachya Coll. et Hemsl. 21.3 + 1.8 85+04
%48 Pterocarpus indicus Willd. 179 +0.8 138 05
K m-HEEAMT Phyllodium longipes ( Craib) Schindl. WA 36 +02
F# Samanea saman (Jacq.) Merr. 26.0 £ 3.5 95 +1.2
B #{F ( Simple-leafed species)

FIAEEBE N Bauhinia acuminate L. AR 1.5 +0.1
2B Bauhinia brachycarpa Wall. WA 3.4 +£0.1
HEESEIEH Bauhinia monandra Kurz 7.6 £0.6 41 +0.2
LB Bauhinia purpurea L. 181 2.1 52+07
AL B Bauhinia tomentosa L. HEAR 25+0.2
90 Bauhinia variegata L. 17.2+1.8 6.2 +0.5
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Table 2 Differences in stem and leaf eco-physiological traits between simple- and compound-leafed trees

LE2N EHRAp (CLT) AR (SLT) P

Trait Compound-leafed tree Simple-leafed tree
MaxGg(mol -m™2-s7") 0.27 +0.02 0.27 +0.01 0.686
MidGg(mol -m™-s7") 0.12 + 0.01 0.18 + 0.02 0.068
PDG( %) 55.30 = 3.42 34.10 = 7.28 0.050
Ay (umol-m=2.s7") 14.75 + 0.98 15.06 + 1.38 0.960
Anig (umol -m=2.s7") 6.18 = 0.77 10.35 + 0.80 0.007
¥ (MPa) -1.87 +0.13 -2.05 + 0.11 0.191
¥ (MPa) -0.60 + 0.09 -0.88 + 0.06 0.018
¥ (MPa) 1.27 +0.06 1.17 £ 0.06 0.615
¥ (MPa) 0.91 +0.13 - -
Kiegt (mmol -s™'-m™2.MPa™") 450 +0.37 6.52 +0.35 0.009
RWCcs( %) 5.18 + 0.62 7.30 = 1.30 0.094
WD (g/cm®) 0.56 + 0.04 0.58 + 0.05 0.920

TE: BEA TP+ briElR, MaxGg: IRSALE; MdG,: IEFH A SILSE; PDG: IETFRASFETHRAMN L, AL B0
M EARBRIOEE R Ay BA R TREIEALEER,; ¥ o WWRIEFKSE; Yo BURIEFKS; Yo EFREN
Fok#%E; We: WHIEAKRBG Keo: MHKIIRE; RWCqs: BN F/KIRRTEE; WD. MEE,

Notes: Values are means + SE. MaxG, : maximum stomata conductance; MidG : midday stomata conductance; PDG,: percent de-
crease in Gg; Anay: Maximum leaf area-based photosynthesis rate; A,y : midday leaf area-based photosynthesis rate; ¥ : mid-
day leaf water potential; ¥ g: midday stem water potential; ¥ : difference in midday stem and leaf water potential; ¥ . mid-
day rachis water potential; K : leaf hydraulic conductance; RWCg: change in stem relative water content; WD : sapwood den-

sity.
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