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Eco-physiological Responses to Drought and Rewatering of Michlia maudiae
and Elaeocarpus decipiens Seedlings

FANG Yao'*®*, SANG Dongxing?, WANG Defu?, LU Tong'®, OU Xiaowen'®>, HUANG Guomin®,
DUAN Honglang'®"*
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Forestry, Guizhou University, Guiyang 550025, China; 2. Lankao Yellow River Bureau, Kaifeng 475300, Henan, China; 3. Development Research Center of
Sichuan Old Revolutionary Base Area, Sichuan University of Arts and Sciences, Dazhou 635000, Sichuan, China; 4. School of Soil and Water Conservation,

Jiangxi University of Water Resources and Electric Power, Nanchang 330099, China)

Abstract: To understand the physiological response mechanisms and post-drought recovery capabilities of
different tree species to drought stress, a pot experiment was conducted on the seedlings of Michelia maudiae and
Elaeocarpus decipiens, which have both ornamental and ecological values. Gas exchange parameters, leaf water
status, superoxide dismutase (SOD) activity, and osmotic adjustment substances were measured during the
drought and rewatering processes. The results showed that under drought stress, the leaf water potential and
photosynthetic parameters of E. decipiens seedlings decreased more rapidly than those of M. maudiae, with a
99.1% decrease compared to the control after only 6 days. Before rewatering, the SOD activity in the leaves of M.
maudiae and E. decipiens seedlings was 36.1% and 33.4% of the control, respectively; the proline content in the

leaves of the two tree species was 2.1 and 5.5 times that of the control, respectively; however, the soluble sugar
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content of E. decipiens seedlings was not significantly different from that of the control. Seven days after

rewatering, the net photosynthetic rate, stomatal conductance, and transpiration rate of M. maudiae seedlings did

not yet recover to the control level, while those of E. decipiens seedlings fully recovered. The SOD activity and

osmotic adjustment substances of the two tree species gradually returned to the control level after rewatering.

Therefore, there are differences in the response to drought stress and post-drought recovery capabilities between

M. maudiae and E. decipiens seedlings. Elaeocarpus decipiens is more sensitive to drought but has a stronger

recovery ability after rewatering than M. maudiae. This study clarifies the physiological response mechanisms of

M. maudiae and E. decipiens to drought and rewatering from the perspective of plant physiology, providing a

reference basis for practical applications such as seedling cultivation management, landscaping, and tree species

selection.

Key words: Michlia maudiae; Elaeocarpus decipiens; Drought; Rewater; Physiological response
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KA, RGN, B 2 8 T ERHE
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BB NESR 0 f. BEEIFIREK, K
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3 KA 5 X WA 0 2R B AE AL AR AR
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B A R LK 27 Z 43 BT A Duncan % E 1L
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2.1 SRS BN T B E K B K e R

B 1A, R E SRR T R E R
FRgeal Ot E S, £ FMhE 6 d i, IR
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79.8%- 99.1%. IRILEELEN 6 Ka, METFM
ERE AR, FREERIRE AL, T 558 12
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FRILE Michlia maudiae FLIE Elaeocarpus decipiens
10F T F T
! ® CK !
— | A RW
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£ 75t | -
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Lo I I
H B
2
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z
8
2 2sf L
=
D
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KL

Stomatal conductance [mmol/(m*s)]

ZETE A
Transpiration rate [mmol/(m>s)]

0 5 10 15 20 0 5 10 15 20
AbFBFF ] Treatment time (d) AbFRASHT Treatment time (d)

B 1 T B A KR LA R A AR B SRR . CK: %R RW: 57K, n=3; *: P<0.05; **: P<0.01; ***: P<0.001. T[7]
Fig. 1 Effects of drought stress and rewater on gas exchange parameters of Michlia maudiae and Elaeocarpus decipiens. CK: Control; RW: Rewater; n=3;

*: P<0.05; **: P<0.01; ***: P<0.001. The same below

I NG ER IR LT, (AIREEEAT 383%, RK7dJE, KEENHEAKT.

AR BWLERERKS dJF, JeaRENIKEE TR ME R L5 IR AL T A A
XFHRZLI 3%, K 7 dJa, PIARE XK /2 T RZFRW, Ehad TR SEAE T EE
RAWAERK I dJE, EEERKEEWMAN  H. ATFPEs 6 Rivf, HLER. HEghmm
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AR ERAL, AL 6 RN T 2RI
K 3dJE, HEREFIKE. EFKAKEE
YRR o TR I & K AIER K 7 d B A RE
Z NIRRT
2.3 R AR S K BT B e A S K i o B

T 5 8 T BRAR T IR & AL S T 1
AR KRR, TR R IR LA S B AR K
BLIANRIY 60%, AT 25 IR 80%. &
K1 dJE, BRLE SRR B AR K R
22X A (E 3).

¥l8% Elaeocarpus decipiens
)

I
% ok

sk

IE TR
Midday water potential (MPa)

-3+

0 5 0 15
Ab PR IE] Treatment time (d)
[ 2 T 5l B SRR LB AT B I i R TE 27 7K A A R

I
0 5 10 15 20
Ab BEFS ) Treatment time (d)

Fig. 2 Effects of drought stress and rewater on predawn and midday water potential of Michlia moaudiae and Elaeocarpus decipiens
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RILEZE Michlia maudiae
100

e
*

75

50

X B 7K
Leaf relative water content (%)

25

OCK [

= RW

K19 Elaeocarpus decipiens

0 1 3

KRR Time of rewater (d)
3 T F B A AR LB AL B A X K R

7

0 1 3 7

KR Time of rewater (d)

13

Fig. 3 Effects of drought stress and rewater on leaf relative water content of Michlia moaudiae and Elaeocarpus decipiens

VRILESE Michlia maudiae

FL3E Elaeocarpus decipiens
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KA Time of rewater (d)

& /KR}A] Time of rewater (d)

P 4 5P B SRR IR L2 SR S S8 AL S AL RS 1 (SOD) AT 2R (Pro) &5 B ISR

Fig. 4 Effects of drought stress and rewater on SOD activity and Pro content of Michlia moaudiae and Elaeocarpus decipiens
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Fig. 5 Effects of drought stress and rewater on soluble sugar content in leaves of Michlia moaudiae and Elaeocarpus decipiens
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