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Abstract: This study investigated the photosynthetic characteristics and leaf microstructural
features of three Ormosia species-Ormosia pinnata, O. elliptica, and O. balansae-by measuring
photosynthetic-light response curves, photosynthetic-CO: response curves, transpiration rate,
stomatal conductance, chlorophyll content, and leaf microstructure. The results were as follows: (1)
O. pinnata exhibited superior photosynthetic capacity, with a maximum net photosynthetic rate
(Pmax) of 5.876 umol-m™-s™!, which was higher than that of O. elliptica (4.58 umol-m™2:s™") and O.
balansae (3.019 pmol-m™2-s'). This suggested that O. pinnata possess a stronger carbon
assimilation capacity and higher photosynthetic efficiency. (2) O. pinnata demonstrated greater
economic efficiency in CO; utilization. In contrast, O. balansae exhibited greater potential for
photosynthetic gain under high CO; concentrations. (3) O. elliptica showed higher contents of
Chla, Chlb, and total chlorophyll (Chl a+b) compared to O. pinnata and O. balansae. Additionally,
the Chla/b in O. pinnata was lower than that in O. elliptica and O. balansae, indicating that the
latter two species had a stronger capacity to tolerate high light intensity. (4) The palisade tissue to
spongy tissue ratio (PT/ST) of O. pinnata and O. elliptica was higher than that of O. balansae. (5)
The Pumax of the three species was positively correlated with the apparent quantum yield (AQY),
upper epidermal thickness (UET), lower epidermal thickness (LET), and the PT/ST. Conversely, it
was negatively correlated with carotenoid content (Car), spongy tissue thickness (ST), stomatal
long axis length (SL), short axis length (SW), and individual stomatal area (SA). The key factors
influencing Pmax in the leaves of three species were AQY and PT/ST. In conclusion, when
cultivating these three species or conserving their habitats, it is essential to establish an
appropriate light environment to promote the growth of O. elliptica and moderately increase CO:
concentration to support the development of O. balansae. Meanwhile, O. pinnata, owing to its
superior photosynthetic capacity, remains an ideal candidate for pioneer tree species in vegetation

restoration initiatives.
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Fig. 1 The photosynthesis-light response curves of three Ormosia Species
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Table 1 Comparison of photosynthesis-light response parameters of three Ormosia Species

LyEis
Species Rs (pmol-m2-s1) Prax (umol'm?-s7) LSP (pmol'm?2-s1) LCP (pmol-m?2-s!) AQY (pumol-m?2-s!)

HET AN

0.63+0.02b 5.876+0.176a 1 766.249+61.818b 38.969+0.974b 0.017+0.000 3a
O. pinnata
[EE 2N

1.41£0.04a 4.580+0.137b 1 580.32+55.311b 103.026+2.575a 0.015+0.000 3a
O. elliptica
KL s

0.56+0.02b 3.019+0.090c 2 198.718+76.955a 109.19742.729a 0.000 5+0.000 1b
O. balansae

e FSIARNGFREFRRZ R L EN, P<0.05; RoNBEIFIOER; Pua ARCKIFEEHEE; LSP A
Mris LCP EHME R AQY NERIE TR,

Note: Different lowercase letters in the same column indicate significant differences, P < 0.05; Rq represents the
rate of dark breathing; Pmax is the maximum net photosynthetic rate; LSP is the light saturation point; LCP is the

optical compensation point; AQY represents quantum efficiency.
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Fig.2 Photosynthesis-CO; response curves of leaves of three Ormosia Species
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Table 1 Comparison of photosynthetic-CO; response parameters of three Ormosia species

LyEis HITR R BR RRIFCE TR Proas CO, 1l i CSP CO, #M¥ 58 CCP JGIFIRGE R R,
Species (pmol'm2-s1) (pmol-m2-s1) (pmol-mol ™) (pmol-mol ™) (pmol-m2-s1)
ETEANC
0.0757+0.001 6.277+0.156a 381.312+11.439b 128.578+5.143b 8.103+0.211a

O. pinnata
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4.954+0.123b 372.448+11.173b 146.388+5.855a 8.495+0.221a

0.0722+0.001
O. elliptica
Kifa e

0.0275+0.0005 3.726+0.093¢ 519.045+15.571a 141.334+5.653a 3.363+0.087b
O. balansae
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Fig.3 Transpiration rate and Gas conductance of leaves of three Ormosia Species
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Fig. 4 The anatomical structures of leaves of three species
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Table 3 Anatomical structure parameters of the cross-sections of leaves of three species

Lypis M R R A D M= 2H 27 LR ZR iiaasa
Species LT (pm) UET (um) LET (pm) PT (um) ST (um) PT/ST
e EANCA
155.26+12.93¢ 22.89+1.93a 17.64+2.72a 45.99+7.17c 67.48+13.10b 0.68+0.25a
O. pinnata
BTG
279.26+11.43a 22.71£2.90a 13.23+1.09b 101.02+6.24a 143.17£10.28a 0.71+0.08a
O. elliptica
AN AN
227.83+6.19b 22.71+1.64a 13.38£1.45b 56.52+6.63b 134.93+8.99a 0.42+0.07b
O. balansae

E: FFARNEG FRERESHIRNNEZREE (P<0. 05). T[F.
Note: Different lowercase letters in the same column indicate significant differences among the parameters (P <

0.05). The same below.
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Fig. 5 The stomatal characteristics of three species
A-C. REFHAE b, TRERSI: D-F. AEFAE L. FTRERSI: G1. AKFLEE. TRE
Yk
A-C. The upper and lower epidermis and stomata of O. pinnata; D-F. The upper and lower epidermis and stomata

of O. elliptica; G-I. It is the upper and lower epidermis and stomata of O. balansae.
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Table 4 Stomatal index parameters of leaves of three species

Lygis ALK ALK BASFLIR SA RILESE
Species SL (um) SW (um) (um?) SD (individual-mm)




HrRAE

17.18+1.60b 8.59+0.97b
O. pinnata
JEEATE

20.42+£2.011a 7.5242.042b
O. elliptica
KFALE

20.10+1.19a 11.45+1.36a
O. balansae

116.47+£23.01b

111.29+22.94b

180.63+23.52a

130.78+0.00

131.20+0.00

130.65+1.41

2.6 HERERIER

e 5 a4, 3 A G B4R a § & (Chla) M4 & b &8 (Chlb) M4 2 a/b(Chla/Chlb)

PR B ZE R (P<0.05), JE3E40 5 Chla. Chlb. Chl

(atb) BT E

FKIF4L S, WEGLE [ Chla. Chlb. Chl (a+b) 1 Car &3 2 Z(K T E L G K4

Fo JEFRAEMKFLE AR PREE (Car) JFERENEZER. JFRATH R

RS FRME (Chl/Car) e, KIFA SR, WO SR,
RS5 ZMAGEEYHFZRSH

Table 5 Chlorophyll parameters of three species

R a HERE b - R HEEatb MR
Yk KNE bR
Chla Chlb a/b Chl (a+b) MR
Species Car (mg-L1)
(mg-L1) (mg-L1) (Chla/Chlb) (mg-L1) Chl/Car
HET AN
2.67+0.00c 0.84+0.00c 0.91£0.00b 3.17+0.00a 3.52+0.00c 3.86+0.00c
O. pinnata
EE/ 3N
21.56+0.01a 10.97+0.02a 2.8240.03a 1.96+0.03¢ 32.55+0.00a 11.54+0.04a
O. elliptica
KIFLLE
10.40+0.01b 4.05£0.01b 2.81+0.00a 2.56+0.00b 14.444+0.01b 5.13+0.01b
O. balansae

2.6 CESH. M ARSI S H &R & BMEL T
Xt SR REAT AR ORNE o B R B (B 60, 3 R G E M A (B R SR (Prax)

5XRMETHE (AQY) EMEFHIEFMKLKR (P<0.001), 5FKL4IM (LET) FiMhiE

tt (PT/ST) EIEAHK (P<<0.05), 5JEHEY M2 (Car). Yt (LCP). YEM AN A (LSP).

MR (ST) RALKRIKE (SL). ALK E (SW) FEBEASFLHFR (SA)

EHMHIK (P<0.05). WA TGN Pnx SETIGER (RD) REFH AR (P<0.05), ME

AT 5KIFAT N Poa SEEFEGEZE (R 2R ZFEIEFHEX (P<0.05). KT T Prax

55412 (Chla. Chlb. Car Al Chla/Chlb) &&= 2 BE TAHIE, MR S Pnx 5 Chla

BRI KR, JEFHELL TG P 5 Chla/Chlb £ HAHE. BbAL, 3 Fh S @Y Ye Al &

(LSP) 5RfLEMKE (SW) BEFIEFMKX (P<0.05), 58NS FLEHA (SA) RI1EHM



x, SRMEBTHE (AQY) BEHAMHK. YerMEA (LCP) 5M4E% a & & (Chla). 4%
Zb&® (Chlb). K% MK (Car) &&. HHEE (LT). HHE4RHS (ST FIK4L
KK (SL) B IEASE, 5RIE TR (AQY). LR L4 (UET) Al N £ 41 (LET)

EHAR.

Pnmax |pnmax [ ' . . ) Y ) . o0 . 1.00
Rd| @ 002000 0000000

LSP |07 076 vLsp . ) @ () o . . ‘ 0.80
LCP |-0s6 e @ . & ‘ . . . ) . . ® . :
AQY |94 091 -0.64 AQY . o0 ‘ ® . . 0.60
Chla 0.88 0.76 Chia . . . . . . . . .
Chlb 093 047 0.69 0.99  Chib . . . ‘ . . . . o —0.40
Car |+3 10 058 0z 075 co @) @ . o ‘ ‘ .

Chl(atb) 090 041 074 100 100 079 Chl(a+b). ' . . . . : - 0.20
Chl a/b -0.81 0.82 098 -0.97 -0.87 -0.98 Chl a/b‘ . . . . 000
LT |05 077 0.87 098 095 091 097 -0.98 LT . . . . ’

UET vET . .
PT 097 057 059 097 099 066 098 -0.92 091 T . [ ) . o o -

ST |06 05 098 -0:49 087 081 1.00 085 -0.91 095 073 ST . . o

LET |os2 043 098 055 -0.80 -0.74 -0.98 -0.78 0.88 -0.89 20.64 -0.97 LET . O ’

PT/ST o085 065 -096 -046 098 3 PTST . . 0.60
SL |07 054 096 -0.46 085 080 0.97 083 -0.86 0.94 073 0.98 091 SL

SW |-074 074 1.00 -0.93 0.44 ] -0.55 0.97 sw ‘ 0.80
SA |-0386 -0.60 0.97 -0.98 ; 0.42 | -0.98 098 | sa
SD 0.98 s 100

FTIESITERS VG CAG S v

* P<0.05, % P <0.001
o =MAGRBEMNEGSH. HHBRRSHHE. HRRXSEFHEXES T
Fig.6 Correlation analysis of photosynthetic parameters, leaf anatomical structure characteristics

and chlorophyll content of three red bean plants

3 Wik
3.1 A RELLE T

T 6 & S HRE N Ha s HO AN R SG PR ey 2 7 2, 7 e WA 0038 I P 5% 1)
(Yokoya et al., 2007). {§ AR SV L Al s R 3, B HSE A HUT 1 SR A0
(¥ & A% /1 (Vona et al., 2018). AHFFLE Jetb i VIBFAE . JERATHKF A TR EHE
Pefabr, 255 ORI R A LRI BT A RE T, Hoo Rt &% 5.876 pmol m2-s™!,
H TR G (4.58 umol-m2-s1) AHKFLLE (3.019 umol-m2-s1), U4 G HAT Hok

(RIB% R AL BE AN EE e (e & R0, MR R h S B A I BRI 6, JR SR IR o kb



A% sEURI ' R R 5 T A A R AN [ 0 i B B B ) 1) B AR A o DG AMEE R A ) X HIREFA
SRR, SR S AR AR A X SR R B I3 L M S I SE, 2019). IEFEHLR, A
PER Tl #ME AT 50~100 pmol-m2-s7!, YA KT 1 500 pmol-m2-s7 (XU fR ik %E, 2012). i
A 21 M S AR 550 518 38.969 umol-m2-s7 Fl 1 766.249 umol-m2-s', FK I H FH
PERSFHREAE, X 53 SCORAEQO0T) IR Fo 4l R—5, WG f AL AE e Bt v (M 4
PIRREEME GRS, 2000). JEIELT G AT 21 5 s 2 (i BH Ml 34 LA e v (1 e v A
FISEAME 5, TE RGBS T A 5 R A, 3820 S0 3% iR F R R 52 1 5 5
TESN FRIR S op B 1 BB IR B R et A K. RWE TR (AQY) =2V
FAE R 53— AR a bR, IR G RE R TR TR E R, WEETRaE,
RS EARERi PR (& S EE R

TYIE BRI T A HURIESFRIRE S (RD FIREZ PPN R4 A KR 1 1) SR B S 3 (U
B, 2024). B G RA BT S, WA TIRZ. BHEAG., BEAG., KIFAEW
CO, MU 5 (CSP) 43504 381.312 64 372.448 2. 519.044 5 umol-mol!, CO, #Mx 5 (CCP)
I35 128.578. 146.388 1. 141.334 2 umol-mol™, %45 i W G 41 5% CO2 HIH] FH 5
ZUF Rk (CCP IR, MK SR FEI COIRE T, Hot&HRIIAER COL IR E Y
INTHFE (CSP 8m), TEARR COLWKET I, IRe R &R a g, 1
R E R IE SN CO AR T KIFA G ALK, Ak, EREFRMT, ERAT
MZEMBEZE (T FSILRE (G mTEMAEMKIFAE, RUEFL T FERN | —
PR mEEHT KA R SRS, BRI RCSAL . R SR 3RS CO 1 e AU
e, ANTTTERAS & (R B =
3.2 HERSBILESIT

YA R RBIOE A BRI, B HCRaRE, JeaBRE 3 P,
MR, S FRAER R, KA F b A ER R CEE, BEATM 5K a
(Chla) ##HN2.67mg-g!, JEFRAGAKFFLAZ N 21.56. 10.40 mg g, UiHHJEFLL
GAKFA G I R A G AR 2 . JESE4LE Chlay Chlb. Chl(a+b)i3 i 415
AR 2L S e, Ui B 6 20 G RT e A SE A R s BRI FE 6 S 8 b s RO AR 1
FEAG WIS R A 25 /D BUR A TR 43 BSTHRE Y Chila 431, BRAMEA B it ¢ 36 AL I
TEM. RO EHhENY RSB T ERLGMK A S, VRS RO R1E

BT, FHIFHFE (2002) IR KGRI E (Acacia cincinnata) FIEARKMHE (Acacia



melanoxylon) ff] Chla/Chlb ¥t 5 (548 (Acacia mangium) FJEIEAH BB (Acacia crassicarpa)
1€, 25 JEH BRI A A B m i e & g I ADE &35 P, 308124 Chla/Chlb fEH RIS,
RE R OEETENE, (HAE R IERELL G Chla/Chlb KT /E 34 GRIK AL, i
R L1 N Al R A e T RS SR I 40 . R4 R 3 Fhar S @A 4t
ROEE, PRAEEA T, XRIGRMIR (SRS ERE) 3 MaTEME
Pyt F A AR F A E BRI R T, MR LL G B b S SRR A B E S SRR S R
R H EE A MRS £ A TR S0 AE &R S COo MR .

3.3 MR B AR ILRHE

Y A S HARKK E R REY), Hor A wT B RO SR 5 1 38 I A

(EH%E, 2019; EH T4, 2022). HHAZ44L (PT) 5444 (ST) WA KA B,
F 70 R IR L (PT/ST) 5 AR 2 8.3 IEAHC, B PT/ST 4K, E&W (Cercidiphyllum
Jjaponicum) #IENGE IR (Py) W2 IGK(F LM, 2019), X 5AGHTCH 3 FO G R
Yot BRI AR (Poao) 5 PT/ST 2 IR —3. R4 GBSO S 1 PT/ST
T RFAE, FGEIEMERLIT e ERcem T RFAE, S8R PTIST S
BB BRI . AR KA COENFEYIT A PRI ZE ], SALRFIER
NAFEDNENILFE (Gs), EEMEHENIAEE (SD) FMAAKRDS, —PMHRAES
FLEEBE i 3@ B S R KL B R A T8 1 (U 2 52 %, 2024) . (BARHETER I 3
MA GBI S E I L REE R R, MibEER AR RALKMKE

(SL)+ SALMEHKRE (SW) FEEASILI A (SA)) EIHAHIE, WL E M IR
TG (%4, SILFERTERLG (F3:A), MEELEREEEERNRETK
FFA S AERA T, Ui 3 ML & 7 AT ReVE T AR FLBR B AR B 3, ALdE 4
RISV S LIRS B R ILES (Rubisco BF) v PEREAC. 1,5- “BERAZIRE (RuBP) FR1LE
FARE SRR G R2%, 2016), A5 BHF5T.

3.4 FHRMESHT

AHFFCR I 3 P BT iR KIF AR (Poe) SRIIETRHFE (AQY) &

PR IEADE LR (P<0.001), S (PT/ST) & IEMK (P<0.05), 5T b
# (Car). JeAMEA (LCP). JetfIsh (LSP). M ig4pdlgl (ST). AALKHKE (SL).
AFLERE (SW) FIEANSFLEA (SA) 2K (P<0.05). AQY F1 PT/ST /250 3

FPLL GBI Prax IR T, AQY KB T OB RGET L FRIADBREIIR, 2HE



S ) e B 5 e ) B R AR R 1 AQY S8R BRI N R0 BLAT T I B R R,
B % At S B4R LT 78 R 1 Rl4L 11 (ATP Al NADPH), AT 3237 B S ) Prnaxo X — IEAHSE
KRTERZ WA 13 2501 (Long, et al., 2003), AHF AL R FFERT &3 — . B IMHE
PR R AL AN A B 2 b A< L) P AIE ALY COL ¥ #iUK 4% (Terashima et al., 2006),
MM R ZZ IR FOE A, PT/ST IR IR th T S e 3 CR 5%, 2025), FTLA 3 Fher o
JEREP T LUE S H TR, DRI R s AU . KIFLL G Poa 506G B %K (Chla,
Chlb. Car Al Chla/Chlb) &8 2 EF MAHK, MHEEFLLE N Pnx 5 Chla 25K, JE340
I Pmax 5 Chla/Chlb 2 HAHK . R THIEE MR (Chla, Chlb. Car) &&. M4
. SILBRHI ST E R GRS S, (ARG ERINETEE, WHERE IO
A 5 = O B E R SRR SR s P TR “ARFEN L =t IR AT e R I
Rubisco B Vs FIF BRI G %, HRIRAITTE. BLAMARTEFCR I 3 Fh4l G A
Poox 5 E N RN (UET M LET) RIEAIX, X—g BT feii il 1405 @y ks
TRIE R o 505 I 2 S A0 M T R S S B e S RO AR, B AL B RER AR,
A REA SR AL TE A AR S %, AR P i DU SR 2 0B, M v e pA I IS L 4 3
KI—ATFEIRIL, X — 45 R 0T fE S X 40 20 5 @ 7S R P il ) RS0 7 SR s () Gk o 3 Rl
JEHEPIIN Poax 5 AQY~ PT/ST. ALK/, FHE N RS EE MM RSO E R
AR A (S ALah A B BRIE RO AT o R MEARE R, Poax
5 2% 7 A0 R ) IE M D — LR 8 R R B IR B S [ R B, e R 40 R A A T
BEEALH 7 <HhRIpRAb AosRmg, BSE R B A A 1 /NS LR SR 1 A S He
M Sk B PR LR AT AL I8 COL SR e B VB, 388 S 384 1) 3 B S 18 ST A S # A0
R, IR TR 3 i DU I S A A LA G 2 B R
4 45k

R 4L AR AL SRS £ & A S R B AL BE A0 R s (R A R, H R4
AN TP R A S S A (A TR S, hAh, I RELL TG COL IR F SR I
B, KIS RIS N COLIRBEIREE, R4 G AN 41 5 I 9 40 56 I 52 1 5
S, JEIELL T REIE N FOG RS, 3 B GBI Pra SRR TR (AQY) N J
ML (PT/ST) RRFIEMG, HMWHARGRMMAAM. &R, 3 FLT @YY
TR AR SR AR AP N, B DG IR B B AL G AR S N COL IR FEA A
TRIFLTAK, MEHALTEMRGFEAEMR, TR e B R Fh it B AR % .



SE 3k
CAO X L, HAO QYY, 2021. Effects of different treatment methods on seed germination and
seedling growth of Ormosia pinnata [J]. Seeds, 40(8):95-99+105. [ /N, #BiE L, 2021.
ANTRI A 5 92500 ¥ o L SR 1B R S A AR AR [T]. FRF, 40(8): 95-99+105.]
CHEN N, PENG L H, JIANG H D, et al., 2025. Comparative study on photosynthetic
characteristics and leaf microstructure of four rare and endangered Dendrobium plants [J].
Guihaia, 45(1):1-14. [FR%e, SZRNEE, TLHEHR, 45, 2025, WAERECOBEEYDLE
R S RS B R T (9], T PERES, 45(1): 1-14.]
CUI L, ZHANG P, CANG J, et al., 2004. Comparison of photosynthetic structures between
soybean leaves and pods [J]. Journal of Electron Microscopy, 12(4): 353. [##k, 5KM5, % &k,
&, 2004, KB 5EIOCHIERSHPIE [J]. BFRHEEHR, 12(4): 353.]
DONG M Y, WANG J] X, WU M, et al., 2022. Study on leaf structure and photosynthetic
characteristics of two species of the canola genus [J]. Acta Pedologica Sinica, 31(7):172-184.
[EX T, &8, KA, 55, 2022. WAELLTTRED M 2 SO ERHERT 7T (1],
FolbAR, 31(7): 172-184.]
GAOGL,ZHANG X Y, YUTF, et al., 2016. Simulation of stomatal conductance of Populus
euphratica leaves under extreme drought conditions [J]. Arid Land Geography, 39(3):607-612.
[, 5K/, s, 45, 2016800 T3 250 Tt i AL R 0], 7
XHBEE, 39(3): 607-612.]
HANDY, LIY B, JU Z X, et al., 2023.Mechanical properties and microstructure of leaves of
6 Carex species [J]. Grassland Science, 40(8):2082-2090. [#h#k 7=, ZEJitd, #WEH, =,
2023.6 M E E BV R B 1R SO AR [J]. RN, 40(8): 2082-2090.]
HU W H, ZHANG S S, XIAO Y A, et al., 2015. Physiological responses of two
Rhododendron species to full light environment after long-term shading and their light
protection mechanisms [J]. Journal of Plant Ecology, 39(11): 1093-1100. [#H 3, K073,
HHEZ, 55, 2015 PIMELES AR Y I B J5 400 R A58 i A B 8 1 HOBfR4P
Pl (0], HEAESTHR, 39(11): 1093-1100. ]
LIDL,JINY Q, CUI MF, et al., 2019. Effects of shading on photosynthetic characteristics

and leaf anatomical structure of Cercidiphyllum japonicum seedlings [J]. Acta Botanica Sinica



of Northwest China, 39(6):1053-1063. [Z=44k, &HERE, @A ML, 55, 2019, BT IER
WG GRS i gl s A g ). PEALRE SR, 39(6): 1053-1063.]

LI XF, YANG R, AN MT, et al., 2015. Preliminary study on photosynthetic characteristics of
Ormosia saxatilis seedlings [J]. Anhui Agricultural Sciences, 43(27): 158-160. [ZE075 , %,
ZE, 55, 2015 HALTEHACEGREYISH R [J]. B R, 43(27):
158-160. ]

LI X Q, LU Y M, HUANG A M, et al., 2022. Study on light response model fitting and
photosynthetic characteristics of 10 Ferns species in subtropical regions [J]. Acta Ecologica
Sinica, 42(8): 3333-3344. [Z5 %5, 2, WEM, 55, 2022. WA 10 FIEEEYE
W AR R A G AR AT [T]. RS, 42(8): 3333-3344.]

LIANG W B, DUAN Z J, 2007. Characteristics of Ormosia pinnata and their application in
gardens [J]. Tropical Forestry, 12(3):37-38+36. [X2 )%, BAER, 2007, 5 40 S R
MBI [J]. #ardkolk, 12(3): 37-38+36.]

LIU W W, RAO D D, WU E H, et al.,, 2024. Effects of shading on leaf traits and
photosynthetic characteristics of Alsophila spinulosa seedlings [J]. Journal of Shanxi
Agricultural University (Natural Science Edition), 44(2): 52-62. [X5258, HefHPh, %=k,
S5, 2024, BEFDORSAD D ET RO R PEIR KOG A RE R (1], hia ALK S AR (H AR
REERR), 44(2): 52-62. ]

LIU X X, ZHANG M R, WEN G S, et al., 2012. Photosynthetic characteristics of 15 common
tree species in Zhejiang Province [J]. Journal of Zhejiang A&F University, 29(2): 173-179.
DARIR, skEHGn, iREME, 5, 2012 WL w0 15 MRF OGS RE ] WLk
MR 24], 29(2): 173-179.]

LONG S P, BERNACCHI C J, 2003. Gas exchange measurements, what can they tell us
about the underlying limitations to photosynthesis? [J]. Procedures and sources of error.
Journal of Experimental Botany, 54(392): 2393-2401.

LU Y Y, TAN C Q, ZHU J Y, et al, 2015. Diurgenic variation characteristics of
photosynthesis in 10 precious tree species [J]. Guangxi Forestry Sciences, 44(2): 120-125. [€
A, ERKE, KRR, &, 2015 10 MESIMAOGE HACRHE (1], 7 IEMLAR,

44(2): 120-125.]



LUO S X, ZHANG D X, 2004. Leaf epidermal morphology of Ormosia plants in China [J].
Journal of Tropical and Subtropical Botany, 12(4):298-308. [&' {2, K253, 2004. 1 [E 4L
SBEMNI R EIEAY: [J]. #GF IR EY R, 12(4): 298-308.]

PENG L H, CHEN N, YANG Z, et al., 2024. Comparative study on photosynthetic
characteristics and leaf anatomical structures of three rare and endangered Dendrobium plants
[J]. Chinese Medicinal Materials, 47(12): 2966-2973. [S2NN#E, MRde, #8, %, 2024. =
FRES M0 WG A b B AL D6 & 5 U S ) 25 M A LL BT FE (0], R EGHE, 47(12):
2966-2973.]

SHEN L M, DAI Z W, ZHONG H, et al., 2021. Photosynthetic characteristics of three species
of Amaryllis [1]. Journal of Tropical Crops, 42(5): 1355-1360. [JLOLBH, #irpu, #hHE, 25,
2021. 3 FlphGR = BED A RE 7). #GREDFAR, 42(5): 1355-1360. ]

TANG J M, ZOU R, WEI X, et al., 2023. Complete chloroplast genome sequences of five
Ormosia species: molecular structure, comparative analysis, and phylogenetic analysis [J].
Horticulturae, 9(7): 9070796.

TERASHIMA I, HANBA'Y T, TAZOE Y, et al., 2006. Irradiance and phenotype: comparative
eco-development of sun and shade leaves in relation to photosynthetic CO, diffusion [J].
Journal of Experimental Botany, 57(2): 343-354.

VASS I, CSER K, CHEREGI O, 2007. Molecular mechanisms of light stress of
photosynthesis[J]. Annals of the New York Academy of Sciences, 1113:114-122.

VONA V, RIGANO V D, ANDREOLI C, et al., 2018. Comparative analysis of photosynthetic
and respiratory parameters in the psychrophilic unicellular green alga Koliella antarctica,
cultured in indoor and outdoor photo-bioreactors[J]. Physiology and Molecular Biology of
Plants, 24(6): 1139-1146.

WANG K, WEI X J, LIU K, et al., 2019. Photosynthetic characteristics and leaf anatomical
structure adaptation to light environment of Camellia multiflorum from Vietnam [J]. Forestry
Research, 32(4): 105-113. [£3, Flbeas, XL, %, 2019. 82 ESERFDGERE
R 25 A X Y BR IR B 3G N [J]. MRMLRFERFFS, 32(4): 105-113.]

WANG X D, LIU P, LIU M J, et al., 2018. Research status of biological and ecological

characteristics of Ormosia plants in China [J]. Acta Botanica Sinica, 36(3): 440-451. [T/N7R,



XM, XUE4E, 4, 2018. WHELGRED LY S ESRAER IR [J]. EYE
., 36(3): 440-451.]

WEI L X, WANG L H, YANG Z D, et al., 2002. Comparative study on chlorophyll content of
several acacia tree species [J]. Guangxi Forestry Sciences, 12(4):206-207. [F53.75, TR,
WIRAE, &, 2002. JURMHRE R RIS S E AT BT (0] TR, 12(4):
206-207.]

XIEY X, LINM X, XU H, et al., 2019. Responses of Ormosia balansae seedlings to nitrogen
and phosphorus addition in different soils and their feedback on soil nutrients [J]. Ecological
Science, 38(2): 56-66. [f# V3%, AR, VP, %5, 2019, KL 400 AKX AN R 135
SUBEAS I 5 2 x H IR IRy B ()], AESREE, 38(2): 56-66. ]

XU A Z, JIANG H D, PU Q K, et al., 2024. Comparative study on the leaf anatomical
structure and photosynthetic characteristics of three species of plants of the genus Geodorum
[J]. Guihaia, 44(1): 113-125. [VF %L, TLIGHR, THE2HE, 55, 2024, —PpHh= 2 @ Ynt
R AR RO S R R BT T (00, T PUAEA, 44(1): 113-125.]

YE Z P, 2010. Research progress on the response model of photosynthesis to light and CO> [J].
Journal of Plant Ecology, 34(6): 727-740. [, 2010. Sa&E1EH GG CO, M AR Y 1)
WHFCHERE [ ARSI, 34(6): 727-740.]

YINTH, DALY L, HE G Q, et al., 2019. Light response characteristics of 16 types of ground
cover plants and their garden applications [J]. Journal of Hunan Agricultural University
(Natural Science Edition), 45(4): 355-361. [F 5, iR, fIE5E, %, 2019. 16 Fiith
WAEYIEI G R A P RS [J]. TR AL R 22 (E ARBE 2 IR), 45(4): 355-361. ]
YOKOYA N S, NECCHI O, MARTINS A P, et al, 2007. Growth responses and
photosynthetic characteristics of wild and phycoerythrin-deficient strains of Hypnea
musciformis (Rhodophyta) [J]. Journal of Applied Phycology, 19(3): 197-205.

YU H Q, PENG X X, YAN X L, et al., 2006. Effects of phosphorus deficiency on the
microstructure and photosynthesis of soybean leaves [J]. Journal of Jilin Agricultural
University, 12(2): 127-132. [ T¥gAK, B8, ™/, 5, 2006. SRS 250
5K SOt EER I 1), F AR 24k, 12(2): 127-132. ]

ZHAO P, ZENG X P, PENG S L, et al., 2000. Diuronal variations of gas exchange, stomatal



conductance and water use efficiency in summer leaves of Ormosia pinnata [J]. Journal of
Tropical and Subtropical Botany, 12(1):35-42. [X~F, /NP, 3208, 45, 2000. #Frd 40
.(Ormosia pinnata) A2 RS e SALF EENUK R RCERFT H A2 1] i
PATEYAR, 12(1): 35-42.]

ZONG J W, DENG H F, CAI R Y, et al., 2025. The effect of AM fungi on the coupling of
Xanthoceras sorbifolium Bunge root morphology and leaf structure under drought stress [J].
Biotechnology Bulletin,41(6):167-178. [sR&EfH, XSig75, ZPcli, %, 2025. AM E R X}

TR MHE T SOE RAR RS F S5 E s (1], AYIERIER, 41(6): 167-178. ]



