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Table 1 Information of the three tree species used in the present study.
Wi # AT GiNits
Species Family Growth form Agel/a
R 5534 Rl LB 38
Quercus variabilis Blume Fagaceae Deciduous Broadleaf Tree
R SR T AR TR A 4
Robinia pseudoacacia L. Fabaceae Deciduous Broadleaf Tree
MiAA GiEE WEITAR 30
Platycladus orientalis (L.) Franco Cupressaceae Evergreen tree
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PERIFIE, 7 ERRERIFIRERYE (n=4~6),

Notes: Comparison of (a) sapwood specific hydraulic conductivity (Ks), (b) maximum sapwood specific hydraulic conductivity (Ksmax), (C) leaf

specific hydraulic conductivity (K;) and (d) Huber Value (HV) for Quercus variabilis (QV), Robinia pseudoacacia (RP) and Platycladus orientalis

(PO). Bar shows mean value of each trait of each species and the error bars show Standard Error (n=4-6).
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Branch xylem hydraulic architecture of three tree species
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Notes: (a) mean vessel diameter (D,), (b) mean vessel hydraulic weighted diameter (Dy,), (c) vessel density (VD) and (d) wood density (Owood)
of Quercus variabilis (QV), Robinia pseudoacacia (RP) and Platycladus orientalis (PO). Bar shows mean value of each trait of each species and

the error bars show Standard Error (n=4-6).
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Fig.2 Stem xylem anatomy of three tree species
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Table 2 Pits functional traits of three tree species

WAl FANGELIRTE Y EAGALIF DA SUELIF H El LI DR S 3L LU SUALLE
Species Aplum? Agp/um? Fapl% AP Np/ (number-pm=) Fal%

Qv 18.29 £ 0.55b 224+014b 12.01+£0.52b 0.40 £ 0.0078 b 0.020 0 £ 0.000 8 b 33.21£1.03b

RP 31.09+1.89a 431+0.31a 13.96 + 0.56 a 0.37 £ 0.0167 b 0.024 8 £ 0.001 5a 7289 +2.28a

PO 31.05+£2.00 a 2.03+£0.13b 6.67 £ 0.33 ¢ 0.77 £ 0.024 a 0.006 8 £ 0.000 6 ¢ 17.05+197c

E: Ap: gfLﬁE%‘{ (pmz) H Aap= Eﬁ/l\ngL% DE*/L{ (pmz) g Fa: éﬁﬂaﬂ: A LA (Aap/Ap’ %) ; APf: ngcLﬂ: Dﬁ@lﬂi?}ﬁl (ngL% Dﬁ
BB s Np: HALIHIF P EEELLEE (no.um™); Fy: ALILE) CRALImAS A s L ST, %)

Notes: Ap: Surface area of inter-vessel pit membranes; A,p: Area of single pit aperture; Fap: Aperture fraction = pit aperture area/membrane
area; APs: Aperture shape index-ratio of the shortest to the longest axis of the outer pit aperture. Np: Number of pits per unit area of vessel wall.

F,: total pit area per vessel area
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e A KEAREAL; B: BUMREAL, AT a fURARIY,
HOSEE b AARVPIRIMY; C: MMSHL, AT a RIELED SN
JRIE,

Notes: A: Pit in Quercus variabilis; B: Vestured pit in Robinia
pseudoacacia, yellow a represents dot-shaped vesture, yellow b
represents dentate vesture; C: Pit in Platycladus orientalis, yellow a
represents torus in the middle of pit membrane.

B3 3 #fRBRASAEBEEE
Fig. 3 Scanning electron anatomical pictures of
three tree species
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Notes: Percent loss of hydraulic conductivity (PLC) of Quercus

variabilis, Robinia pseudoacacia and Platycladus orientalis. Bar
shows mean value of each trait of each species and the error bars
show Standard Error (n=4-6)
B4 3N RFERARBSKEREIBSL
Fig. 4 Stem xylem percent loss of hydraulic
conductivity of three tree species
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Study on Adaptation Strategies of Quercus variabilis, Robinia
pseudoacacia and Platycladus orientalis to
Drought in Taihang Mountain

NIU Cun-yang', SHOU Wen-kai', YANG Xi-tian', ZHANG Zhi-hua', QIAO Yong-sheng®

(1. College of Forestry, Henan Agricultural University, Zhengzhou 450002, Henan China;
2. State-owned Jiyuan Nanshan Forest Farm, Jiyuan 459000, Henan China)

Abstract: [Objective] To provide theoretical basis for vegetation restoration in Taihang Mountain, the study
discussed different adaptation strategies of Quercus variabilis, Robinia pseudoacacia and Platycladus ori-
entalis to drought from perspective of hydraulic architecture. [Method] Based on Quercus variabilis (38-
year-old), Robinia pseudoacacia (42-year-old) and Platycladus orientalis (30-year-old) in Taihang Moun-
tain, Native sapwood specific hydraulic conductivity (K) and maximum specific hydraulic conductivity (Kgmax)
of perennial stems were measured by using a Pipette. Percent loss of hydraulic conductivity (PLC) of
Quercus variabilis and Robinia pseudoacacia were measured by flushing method, and PLC of Platycladus
orientalis was measured by vacuum method. Wood anatomy was measured by using optical microscope
and scanning electron microscope technology. [Result] (1) The mean vessel diameter (D,), hydraulic
weighted vessel diameter (D;,) and aperture fraction (F), number of pits per unit area of vessel wall (N,),
total pit area per vessel area (F,) of Quercus variabilis and Robinia pseudoacacia were all significant high-
er than those of Platycladus orientalis. Ks and PLC of the former two deciduous tree species were there-
fore significantly higher than those of Platycladus orientalis; (2) The D,, Dy, surface area of inter-vessel pit

membranes (A,), area of single pit aperture (A,p), Fap, N, and F, of Robinia pseudoacacia were signific-

ps
antly higher than those of Quercus variabilis. However, PLC of Robinia pseudoacacia was significantly
lower than that of Quercus variabilis, which might be due to the fact that the pit chamber and pit aperture of
Robinia pseudoacacia had punctate and dentate vestures, which enhanced resistance to drought induced
cavitation. (3) The A, , F, and F, increased with the increase in the diameter of the xylem vessels of the
three tree species. [Conclusion] Quercus variabilis and Robinia pseudoacacia have high xylem water
transport efficiency, which indicates that they employ fast growth strategy. While Platycladus orientalis ad-
opts conservative resource acquisition strategy with lower xylem water transports efficiency. The xylem
vessels and pit structures synergistically affect xylem water transport efficiency and resistance to drought-
induced cavitation, and xylem anatomy is an important trait determining the adaptation strategies of differ-
ent tree species to arid environments.

Keywords: drought; cavitation; hydraulic conductivity; pit; vessel
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