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Abstract

The impact of drought stress on the photosynthetic capacity of broad-leaved woody plants has gar-
nered increasing scholarly attention, particularly in relation to global climate change. Research in-
dicates that intensified drought stress not only disrupts the carbon balance and hydrological cycle
within ecosystems but also significantly diminishes the photosynthetic efficiency of plants. Such ef-
fects are primarily evidenced by the closure of stomata, the reduction in chlorophyll content, and
the impairment of the photosynthetic electron transport chain, all of which contribute to a decline
in net photosynthetic rate and stomatal conductance. Nevertheless, different species exhibit vary-
ing degrees of sensitivity and adaptability to drought stress, with some plants capable of alleviating
the adverse effects of such conditions through enhanced water use efficiency, adjustments in pho-
tosynthetic pigment concentrations, and optimization of electron transport pathways. Furthermore,
broad-leaved woody plants demonstrate a range of adaptive strategies, including the remodeling of
leaf anatomy, precise regulation of stomatal function, dynamic balance of photosynthetic pigments,
and the activation of antioxidant systems, to sustain their photosynthetic activity and improve their
tolerance to drought. To thoroughly investigate the relationship between drought stress and vege-
tative photosynthetic function, it is advisable to employ a combination of gas exchange measure-
ments, chlorophyll fluorescence imaging, metabolomics analysis, and remote sensing techniques to
enhance the precision of the research. Nonetheless, there remains a paucity of systematic examina-
tion concerning the regulatory role of hydraulic properties in photosynthesis within the existing
literature, and long-term monitoring data is also inadequate. Future investigations might consider
integrating isotope tracer technology, metabolic remodeling mechanisms, and machine learning
models to gain a more profound understanding of the tolerance mechanisms of plants under drought
conditions, as well as to refine the prediction of vegetative photosynthetic functions in the context
of global change.
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1. 518

AR, ERARAACIE, SECTF ORISR AR R ZHN[1], CROy B S R G E v
A AT 8K e iR BRI R [2] . TR IHEABGENTE K AR 50 A0 [3], B Re U A4 R G i
SC[4]-[6]s AKPEIA[TIA A ZAEIES] . FAM AR ES R T IR HEA G, UGS R, &
AR RE ST, 30 B TR AR FFRNAERR A 2 FEE[O] o AT, T ihiA 2 2 25 52 mia He A B D) RE10]
Rl EE X — LA aiEsh[11]. S EHREMAER SES KRGV RGN AEM[12], HARE
PREZ ARV AL R AT o F R AL 18] A A R S R [14] SOt & R [15]
Fikfr, B EERMAITE, RAEMENAEF SENEE . Bk, Jthath2fEmmE
KPS TR B TEAR . TR T A RE T R M AR A ) A A7 S S YRR LA, R T 5 PP Al R RS
(RAZATE 5T RE AR A BRI Sl D e R B . O KEV RN 7 TS ihaxEyt
AR s, EERPRAEILOCAADE G ORI ET . R0, 55X AR AL &I

DOI: 10.12677/wijf.2025.142015 127 MRl 5


https://doi.org/10.12677/wjf.2025.142015
http://creativecommons.org/licenses/by/4.0/

FHA

ZIRUCHHLEIR R B R G a g SPABCALL, AT TR G miE T dx i o b i AR A
PIET R4 FRDCE TS, e, HERYOL. ea RS BELZ R, WG4k

AL JeEER RS PUE RS D D ERRAGGT TR MHax e & e i . it
b, ARBEFOL RGURES T T FME X A FPA R 2 57 N R AR A TR LB S0 1R AL A -

2. FREXEAMHAREEMNAS IR

HEVERERM AR ED N EFSEATPREELSREENEH. X—dREd S aRINS, #
JREFEONERE, LA A NG, A AR RE AR ILRE R, B ARAEYIR )z
TRV T e REA SRR, 3458 7 HAEARFDEI AT FIIERIRE 1. Bbah, BB BT A 1S AAMY
RFE G R, XA RGP A AE Y AR A T 00 TR MPIRORIE,  [RIRHEEE T BRI A A
ST AEMSRAR AN SURE S T T, G AR SR R TR AR AR I AR s e A ) AR
R, MMERIL SR AN A 25 RG0S5 P i85 AN T BBk i) g 2

T T R AR TE K N A B IR BS54 TR & I AR BRI R B . A2 AR, +
Fia & B R ARA YA ER . W, = FE R (Nyssa yunnanensis) 32 T S BB 520, 1§56
HilR, SRILGEEE R, MR CO ikFE BT R[16]. % At 3 Fh R 224t it oe, RIT 2
SEASLEH, VI T AT AR S COL HIIRTR[17], SIS AR R £ [18]

dbAh,  —SERE R I R FE AR AR e SRR A B B R R AR, FERE
S5 N IR 23 B TR ARV 93 A 6 6 3 e B - 7 B 1) PP S R R A 2 35 AR A [19] . RSl i 43 BT i
FEK AT AT AL BERTSE SRS R B, 32 5 R e A Bh T30 5O G R R 25 s R 3 =i [20] s o B BT
AN R TR BT RN TR A S E LA, A 2],

T e 6t ) AR A A 16 A VR F B8 D IS IR B — AN R I AR BRAE S LA, AMUARBLE 6 A
BRI R E N, EEIER SRR IR M B3 SR [22], LEOKIIRE[23]. i KB [241F08 A
A NS B AR [25] 55 2 J5 TH SR o X S8 B8 PR 36 Pl B 5 B0 & 0@ & 1 TR HLH g, 251 51 K 5661
MR A E S, MBI AR K. RE R IR E R IR . X Az 25 A e
(R S LA I, 1 R E TR AT 5 Fp AL N ) 53 % 36 7 SRS

3. FEMARFEMRI TR IE RS ETHLH

W Pt A A AR A A T M T 5 P A B S — AR B R R T RE A e B TR LA, DLOE B Bz A
PRI, RFTHOCEE I BRIR AR, AARFAFAEAFM A, Teskey N NT FHE TV & 1E AT
TRELLSALRH G COp R AZ B AL F N E[26]; X i Y 465 00 == 5K DA A 200 it 45 3 14 PR AR 7
SALRIEONE27], A TR R AL S A ALE ZIEFEE I 4R [11]. Sebe b, HPHE N
PR TILEIA R 1 AR 45 A o MR . AR AR RIS . DA R MEiAS T, DUESTEALB R
GRS 2 AN R, FRERX LR R KO FE S BOL LR A W

3.1. MBI

VP2 R ARAE YA KT 25 T RIS R, A/ IR Uz
JE VAR R R ik [28] o IX e by b IR B A B T 980 /K 20 BOBOR . S m K e R, R4 st )
WITLRRETT. BN, HBUZR K385 AT CARRARK 7 2600, D AR ALIB IR AR ik . (HBAEXS, i
MBI EGEATIT L, RBEE ST R0 T A AR, (B A AR, X AR5 S B A 4
N BANAEACSZIE, ANk N TS [29] . BEAN, —SEREMIIH R AEE , Dd b g B, AT
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BEARK 7 M T R, i) 57 22 58 NOR DU 32 AW ), R SRR 3, GRS S2 e, 2Rk B
gRMI R 294E . B REEERZE30].

32. SELAEY

T RE 51 R IR 7 8 FERILCH, DA K80k . M@ WS AL EERIE R A CO,
WSCRI 7K 73 AR AT 2 IR EUAS 1 . EIX — Ik FE b, FEA A IRIMERER, JLHR AR (ABA), TET 0 i K
P RBEEAI[31]. ABA REMSIEAR BIFME RM5 S, RSt ILRH, WK R, HE—ERE R4
R EdR ., FR, —EFARY, SEEFZEXT ABA FIBUREAFE[32] [33], X SFEELA LN
25

3.3. XEBENBAD

Y BB & R S ERRRICE R . TREXAET, HaRRSETR T HF, H
R EARENE I ISR DRI, DI BRI R Bi . SRIE D RAEL IR AR ke 21 5 A
H, EATRT DU HUN 2 R FDERES I BTE ERE TR, B e iU 2 B E . SRR SR,
2R 2 S R A VY T R R BN R AR BEARE, HAET R AN R E TR EZER TSGR
R e B T SR AR SR BB [34] o 2855 =2 A N HBIF FE 2R W17 ol e 8 oo 3 ) Pt 2 3 ) 260 B B et 3
B, S EOHLRER SR SRR, TR IR (K06 & 1 R R L EAF BEJI[35]. BhAh, —shadimit
A 28R alb LRI & eiiZREE ), e m B T 535 N DS &Mk

34. XEERME FEBMEEERE

FESCEAE I o 7R M RE R T7 1, T R a ) 52 51 R A6 24 K (NPQ)LAI A I 3, DARD
JeANHI IR . NPQ —E Bl i i 3 SR IAMH x 3 DO TR G i B RE, B RS 1 (PSINZE]
Wil XA BE 5 73 O M AL AR BES £ T 57 2 T TR G DRI BE AR R0 TR B T S BUR D AR T . KoK
SR AR TR, TREMT, Z/NEM FvFm. FulFo. Fs fil T12 A4S HEE T, fHxT
TG PSTUG 1 B4 (PQ JE) 7 Soysi/ls,  BETMTH ] PSINA T ARt BE AL AL R ANE A IS P . XK T
B8 B A AR T b ) R AR A SRR [ R [36] -

3.5. fiAHREREE

TR EIE R 2 FEOE A (ROS)WA R, Mk &1 ROS R4 Mufe . & i Al DNA, Ml
AR E ThRE. N T &AL, EME BRITELEE RS, WA ELEF(SOD). Ak
LB (CAT) R I B S AL B (APX) A5 [10] [37] [38]. X SLfgK (11458 AL 45 275 B ROS, ZEFF4H
fads, RPEENMTZENB UG TR FT A5 KRR AE L A, S — B mEe s ik
TRRERIIT, AN BRI G R A 527K oy e iy, SHAR N 1R & f 71 3o A AR W A 35 L
TEMEAMA R B E . Fridovich $2 H AR B 24 FHR R, MR N =4 1K & A R T K
R E A B IR IE T, R R Ge, AT XA A5G AR A [39] . tbah, —Ueft AR, T RpnHaiE
A RESZ MR RAR LR o 40, RE A AT RGBT 8 IS 3% T 5 A R Cn B R T R AR SR ) ()
R, RN K S, SG3RK R FFRE J1[40]. X ELZE W5V A B T A R 4ERE K 0P, iLRE
faE AR, fEmbriditt.

i b, MR AEDTET RMha TR 2 2R 6G TEATHUE], AR 45 0 & 8 20 A= 3 A1 )
A, X LR NS Y FE A B TR E K 9 S BRI N 4E R A AT . IR T IX L T AL,
A BT E R AT S R, WACABURAEMIRIE S . RS RANE D A SR
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4. MRAESERER

TR E XA G A BE ST IR MR FT [ 2 A R T R TR A BOR B, 3 EAA S A AT E
MRV B ORI ESEG T, FN a5 SRS Fasg 5 3 20 B 1 % i ) 55 30
REOR, CLEE W TS HE LA L

4.1. SEZHSYEMNESHERRISLOH

SRR I S B I 52 S BT T S8 RO A BE AR R T v, B R I SO A e RS
L1-6400XT. CIRAS-3)Jl & 1§ A Z (Pn) LT BE(Gs)~ il CO, ¥k JEE (Ci) A Z% sl 26 (Tr) Ze i 5 4
[41] [42]. 8L EEFE bR AT CLPPAL T X R e A Bk R4 BE 71 K K 23 R FH RCR (WUE) R 520

M2 R BOEEOR AT IR E R G 11 (PSINFIG RS | (PSHAETE, DAK B TR I BE AR AS[43].
FHI 2 BB OB R (FVIFm). SERREE 3R (DPSIT) [ B e tb K (NPQ) . IEFEK, 454
755 i 28 (0JIP-test) 73 A T~ S e % PSI A2 A4 H 4% 328 PR 2 i 2y 35 B B [44]

42 HRA*GEEZSENE

K O € 1 (HPLC) B B A A v e 4% 2% as 43R b SRS N R & & [45], DI T2
S A R IIFEI . HeA RS B2k 0T S WA 3 T 5 0 SR, i A 45 0y 1 38 et AL LA 1
BT
43. REFEERERNES T

A AT A 238 i A A i B A A 4 A R (1 GC-MS. LC-MS)A&:I ) SR A U P M i A8 Ak [46]
P75 a6 B R A S AR e . BbAk, RRE RN R HIR (BC A1 80 FRid)nl H F B T R hia R
CO, [#l 58 W Be I sh 224K [47]

4.4, BRI S SHIERM &

TR ML AR LS AT ANUAV) R PR IB IR E, alE KR B EOL & fE 128k . mobithak
GER N SR DO EIEE . SRS A3 HT) T A T A I T R A R e A A R (48] .
5. it E5RE
5.1. fiREEiL

MR G R 7T R A A R AR A R IR, R T TR THEYOLEE
FHRT 2 ZRHLH] o W70 R BH, R A A KR4 88 e At 51 435 A4 PR3 P AR Ak . RFLIAS . SR B Rk
R, A 3 R AT S A 9 2 22 e 7 ON T RE . R AR RN T OB R R, B R B K
T S AR ISR R Z IR, KRR E SIS KRR SKRESH, t—5H
ANTEWEE KOS RAEERMWEER. tah, RIAREA 2. FMERESHEA, Sa08%IH
w5, ATCAHE— B IR TR T R 8 RO A BE 1AL R TN RE Fy . B IX SRR T, RERE N RE I AR AR BT
B RS RGE AP REYE S AL Y.

5.2. fIRARERE
UL RN T 8 S AR ) ' A BE T IR FCEAS 1 B R, (BARAAAE DL R M H AT
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B2 RTINS K AR i i e A Re Ik e b . TR, K
JIBR AT e EC S ALPR B DG A E S 225 . BARCA TR 1 FRE B AL = A R R,
B FAR 28 (i A . A AR 2R e S AL e S AT A B o K8 23 WF TE AT 2 mh A2 Ak B
R K, B2 REE B S R GRE BRI I, R 1 A S LR 0 2R & B

ARRATGEE M RS SALSIEBRUR U SRR ESH, Hi TR iE N K56 a L B
IR ATA A R Zon B S AR AL 250K, T A DG S P aT i PR . A HLRRSE) (2T I T
HRG IR SEPEREIEE, g EdE . EALGE B AIAEH , MERTFiE ™ot
B RESRACHIBUARR . FIHTE S B AN AR 45 S 778k, M AN R B A I R 5 M D
e FIHAL S X A BRARAL W N

i B CGE, ARRBTFUR AR AR A RAR TR AL 2 2 TR N ER AT 7 b e ] AR A )
JCERESIKIFENT, IS RS E PG B A R S R .
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