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Abstract: In the context of global climate change, the research on eco-physiological responses to drought and rewatering
among provenances of trees species will help to understand the effect of climate conditions of provenances on drought
resistance of trees, further providing theoretical references for cultivation and management of forests in the future. In this
study, Schima superba from two provenances in southern China were selected. Potted seedlings were subjected to
simulated drought and rewatering conditions. Eco-physiological traits ( photosynthesis traits, hydraulic traits, non-
structural carbohydrates-NSC, proline concentrations-Pro and superoxide dismutase-SOD activity ) of seedlings were
jem ) 5 leaf

relative water content (RWC) , photosynthetic rate (A_,) and stomatal conductance (G_) were lower in seedlings from

examined. The results were as follows: (1) Under well-watered condition, stem xylem water potential (¥,
Guangdong provenance compared with Fujian provenance. (2) Responses of hydraulic traits, Pro and SOD to drought

and rewatering were consistent between the two provenances. V. RWC and Pro could recover to control values

sylem 3
rapidly, while percent of stem xylem embolism and SOD could not recover to control values in the end. (3) A_, was more
sensitive to drought from Fujian provenance than Guangdong provenance, and it took more time to recover to control in
Fujian provenance. (4) The recovery rate of NSC from Fujian provenance was faster than Guangdong provenance.
Collectively, seedlings from both provenances could not repair their embolized xylem in the short-term rewatering period
(30 days). Although photosynthesis rate in Guangdong provenance could recover to control faster than from Fujian
provenance, it was lower than that from Fujian provenance. Furthermore, the recovery rate of NSC was slower in
Guangdong provenance than Fujian provenance, indicating that growth and survivals of seedlings from Guangdong

provenance may experience greater risk in future characterized with increasing drought stress.
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AT R 7K MR I 8 o 1N 22 S AT it A 4
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Different letters indicate significant differences at each sampling time (P<0.05). The same below.

B 1
Fig. 1

AATMIERETLHEMH FEX&KE(RWC) SERFEKE (W,,,, ) ¥ 0B i w2

Responses of leaf relative water content (RWC) and stem xylem water potential (¥, )

of Schima superba seedlings from two provenances to drought stress
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WK AT B ER o PASFRR R fap 114 56 & AR BE XS T
S04 M N AF AE 25 5, R RE 5 S R b ) AR 34 B
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Fig. 2 Response of leaf photosynthetic traits to drought

stress of Schima superba seedlings from two provenances

(A =55 ,2014) , 78T R a8 SRR
W JF FE Y RE 5 T O A R R R e, ) 2
C1F I N N I (S S R G SR S e 7/ B O 2 3
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I E ST OB | I B R AR A
YEFI (Sun et al., 2020), F W% (2018) #F 55 &
B, T 5 W38 T WA ( Phoebe zhennan ) 41 1 - 1Y
I 2R O i W 2 T v, AS B O A R B S AR R
far B R il 2 R o e 38 0 T i DL X R
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TREIKSG , WK 3RS 4 MR R
A BT R WA AKX S ( Ruehr et al., 2019) . ASHF
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Table 1 Summary of two-way repeated measures ANOVA on provenances, water
and time on parameters of Schima superba seedlings
PorF X ProvenanceXx ProvenanceX . ProvenanceX
Index Provenance  Water Time . Waterx Time .
value Water Time WaterXTime
M ADESR T 6 & % P <0.001 0.002  <0.001 0.031 0.001 0.001 0.008
A

’ F 138.793  19.451  22.014 6.551 8.089 8.101 4.834
SILFE P <0.001 0.002  <0.001 0.020 <0.001 0.003 0.006
G,

' F 103.662  18.309  21.152 7.971 12.294 6.134 5.106
FE s R P <0.001  0.001 0.020 0.019 0.139 0.022 0.037
E

F 99.300  24.287  3.865 8.198 1.994 6.251 5.055
AHXT K B P 0.007 0.004  <0.001 0.358 0.045 <0.001 0.018
RWC

F 10.499  12.564  46.168 0.915 4.507 82.032 6.533
E VNI Y & P <0.001  <0.001 <0.001 0.633 <0.001 <0.001 <0.001
‘(pw'rm

i F 38.274  27.436  276.840 0.239 11.539 276.336 12.029

ZER TR A ZE TR P 0.705  <0.001  0.915 0.948 0.216 0.695 0.746
PLC

F 0.151  280.703  0.012 0.005 1.747 0.163 0.111
g P <0.001 <0.001 <0.001 0.975 <0.001 <0.001 0.278
Pro

F 1897.788 81.323  9.125 0.001 7.856 15.707 1.335
S AL AL P <0.001  <0.001  0.524 <0.001 0.025 <0.001 <0.001
SOD

F 1 859.340 2 892.839  0.760 1 325.394 3.499 14.862 15.800
RIS i P 0.154  <0.001 0.012 <0.001 <0.001 <0.001 <0.001
Leaf SS

F 2313 235.704  8.805 95.891 38.968 26.530 40.469
I A P <0.001 <0.001 <0.001 <0.001 0.879 <0.001 0.021
Leaf ST

F 168.074  28.508  109.934 47.019 0.024 118.815 7.008
DIy il R e P <0.001  <0.001  <0.001 <0.001 0.002 <0.001 <0.001
Leaf NSC

F 117.125 144797  51.528 107.082 16.007 77.658 30.023
ESnpATT P <0.001 <0.001  0.086 <0.001 0.001 0.079 <0.001
Stem SS

F 121.048 82.654  3.486 58.977 21.316 3.679 23.075
ZEVERY P <0.001  <0.001  0.430 0.219 0.001 0.777 0.003
Stem ST

F 27.200 34.107  0.666 1.682 17.804 0.084 13.381
SRR AR KL A P <0.001  <0.001  0.207 <0.001 <0.001 0.356 0.001
Stem NSC

F 273.476 240.338  1.778 76.193 24.465 0.920 21.142
R AT M P <0.001  <0.001 0.238 0.002 <0.001 0.486 <0.001
Root SS

F 205.299  24.501 1.557 15.896 37.269 0.519 32.390
HRVE By P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Root ST

F 47322 780.765 286.678 130.698 237.255 152.426 173.745
HRAE LS PR IL & P <0.001  <0.001  <0.001 <0.001 <0.001 <0.001 <0.001
Root NSC

F 320.464 569.509 176.782 133.717 297.953 117.898 228.152

H. £ PE/NT 0.05 Fm BEH,

Note : Significant effect is considered when P value in the table is less than 0.05.
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