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Abstract

Objective: This study investigated the effects of 72 h short-term drought on the diurnal photosyn-
thetic dynamics of a typical subtropical green roof plant and revealed its drought adaptation mech-
anisms, aiming to provide a theoretical basis for water-saving irrigation and drought-tolerant plant
selection on extensive green roofs in subtropical regions. Methods: Tradescantia spathacea, a com-
monly used landscape plant in South China, was selected as the test material. Two water treatments
were established: well-watered control (CK) and short-term drought treatment (D). Four leaf gas
exchange parameters, including net photosynthetic rate (Pn), stomatal conductance (gs), intercellu-
lar CO; concentration (Ci), and transpiration rate (Tr), were synchronously measured at 08:00,
11:00, 14:00 and 17:00 to analyze the diurnal dynamics of photosynthetic physiology. Results: The
inhibition of P» by short-term drought exhibited distinct time-specificity: P» in the D treatment was
significantly lower than that in CK only at midday, with no significant differences between the two
groups in the morning and evening. Stomatal conductance and transpiration rate showed no signif-
icant differences between treatments at all measured time points, whereas Ci decreased substan-
tially at midday, indicating that the midday photosynthetic depression was predominantly attributed
to non-stomatal limitation. All photosynthetic parameters in the D treatment recovered to control
levels by the evening, suggesting that no irreversible damage to photosynthetic capacity was caused.
Conclusion: The tested landscape plants exhibited a “midday depression—evening recovery” diur-
nal photosynthetic response pattern under short-term drought, with the midday photosynthetic de-
pression dominated by non-stomatal limitation and the inhibition being reversible. These findings
provide a reference for irrigation management and drought-tolerant plant selection on extensive
green roofs.
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Table 1. Settings of two water treatments on the rooftop

* 1. MMEEARKSLEIEERR

ARG IRy b B T+ IS K E (mPmd) [W=R=E7)]
CK IEH K 0.32~0.38 A
D T 0.13~0.25 e

2.3.2. KEIEIRNE

TR B e S REYDOG A AR B H N ShEs e RRFAE, B R 430 T 8:00. 11:00, 14:00. 17:00 P4
AN BRI BT JE 5 , R 5535 R 55 06 S A ) s s R e ot 4 AR, RIS R 6 A 4% L1-6400 (LI-COR
Inc., USA) [R5 2 3R BT Frif e arili . KL Mula) COL IR . ZRMSH B IS AL 54, iR

DOI: 10.12677/wijf.2026.154096 829 R H: 5


https://doi.org/10.12677/wjf.2026.154096

PR, T

WIS & RGOk R TIE R % E W E N 1200 pmolm s, CO2 IR’ Z BEE A 400 pmol-mol ™. 52
IS 7 % ZH BE HLIE Ufe R D e SRR IRE DI 2, et R R NN IE, B =AY R AR
R BEAR, AT ARK S B N EMOGE DB 2R, \aRrgK o gbes A et 2 iy
B W8 55 7K o AR B R AR R A

2.4. Gt

AR T A A R B 27 SR Microsoft Excel 2021 FPFREAT B4 FE 5 kb 22, 3@ #53R Ge vt 4
BRI I 50 B AR ML, PR PR A R HE R PR S T S . AU SPSS 26.0 ZE it BT et 2= ek
R 55 AH A BT, DATR]— 00 52 I B A TE 3 (3t /K 2855 00 52 2 P 1o B 9 B HEAT M STREAS t A 56
P<0.05 NZE5E R E KA ERRE, WIBIAN DK 2 A B N RO & S8 AR 22 SR, IRl i Pearson AH]
M HE 7R & AR FEFRAR IR N 7E DRI . 32K Origin 2026 B 58 OB AT AAL AR 3, 22 AR ZK 43 4k
TS E SH H NS TE B, B T2 a0 806 5 28 B H AR AL T R T2 A

3. ZRE S
3.1. REIZKLIBRH F &R R RN

B 1 AT, 2 ZHARER IR A e ) B R R B NI [ T H B AR T . o i BT
MSREA t I IS5 L], WALFRAE 8:00. 11:00. 17:00 KT E R ZE R AR (P > 0.05). 14:00
BRI B, D ARBEIE A R B E KT CK ARF(P < 0.05), 1E4F- A% 17K 23 (25 % 6 B o A ik e
[0 I R PR GBI B

MH NG E DRI Lok E, CK ALBEIE e N iR A 22, 1 D AbFE S jkilis 5 0 i
FK. TR 8:00 AR, WAELEERZERE/DN: WHGRE SRR, WG ERE
BARA, 14:00 ZFEFEE, D AFEEME 1.38 pmolm2s™, BEL TR CK AFEMEE2.47
pmol'm2s™); 17:00 YeHIKSS /5, D B EHEAHEZERF, SFEM CK LRZEER.

oS

(.n a a

4 1 1

— a a

g3 a

=

2 b

i)

o1

R

s

~ 0 1 1 1 )
8:00 11:00 14:00 17:00

ECK mD

Figure 1. Diurnal dynamics of net photosynthetic rate of Tradescantia
spathacea under control (CK) and drought (D) treatments
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Figure 2. Diurnal dynamics of stomatal conductance of Tradescantia
spathacea under control (CK) and drought (D) treatments
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Figure 3. Diurnal dynamics of intercellular COz concentration of Trad-
escantia spathacea under control (CK) and drought (D) treatments
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Figure 4. Diurnal dynamics of transpiration rate of Tradescantia

spathacea under control (CK) and drought (D) treatments
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