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endangered plant Ormosia henryi to plant size and

environmental gradients
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Abstract: To clarify how leaf functional traits of the endangered plant Ormosia henryi respond to
environmental changes and ontogenetic processes, our study selected 105 individuals from 24
wild populations in Jiangxi Province. Four key traits—leaf thickness (LT), specific leaf area
(SLA), leaf dry matter content (LDMC), and leaf tissue density (LTD)—were measured. By
integrating data on tree diameter at breast height (DBH), climate, and soil properties, and
employing correlation analysis, principal component analysis, and linear mixed-effects models,
our study systematically analyzed the primary drivers of leaf trait variation in O. henryi. The
results were as follows: (1) The variation differs among leaf traits of O. henryi exhibited
significant variation. SLA was the most variable trait (CV = 30.87%), whereas LDMC was the
most conservative (CV = 8.03%). (2) Variation in LT, SLA, and LTD was primarily driven by plant
size (DBH), whereas LDMC was most sensitive to climatic factors. (3) As plant size increased, the
ecological strategy of O. henryi shifted from an "acquisitive" to a "conservative" strategy,
characterized by a significant decrease in SLA and significant increases in LT, LDMC, and LTD;
(4) Along climatic gradients, increased annual precipitation and precipitation seasonality, as well
as increased mean annual temperature and reduced temperature seasonality, were associated with a
more conservative trait syndrome in O. henryi. Our study demonstrates that leaf trait variation in
O. henryi is co-regulated by plant ontogeny (size) and environmental factors, revealing its unique
ecological adaptation strategy. Specifically, Ormosia henryi tends to adopt a more conservative
resource-use strategy as individuals grow larger and under conditions of higher precipitation (and

its seasonality) or warmer temperatures with reduced thermal seasonality. These findings provide a
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theoretical foundation for understanding the endangerment mechanisms of O. henryi and for
developing targeted conservation measures.
Key words: endangered plant, Ormosia henryi, leaf functional traits, tree size, environmental

gradients, adaptation strategy

LR (Ormosia henryi) JE4LSLJ@ B GITA, RFERHAT IS 5T F BRI A EA
JBTER AR Y. Beoh, TERIARTEERERMBER 450 L RO RS MRS 5 7 T R #5 EE %
TER, R EEEPMH MMM L —. R, BT HESUHREEN R ZE. BRER
TR, I B E MR | G R AT RSN, AR AT A A L T 8 7 UR 1 A
R (F/NINEE, 2014; XUMS%%E, 2019; #F A1 Jel, 2021). AFFEHEY DI REVEIR AU
KA AELIE NS (Violle et al., 2007; Diaz et al., 2016), XS AN FEARA [ f7
P EWE HA R L.

WIS AL D8 0 o AT Y A L PR, X PR AR A BURR, T RR PR 1) A S R AE A
TR LR S W T Wk B N A A S EHLEE (McGill et al., 2006; Laughlin, 2024). i, A
PRICAEARA T RE IR XT PSR AR A0 15 4 KR 7 A B AR i EATL A1), AN BEAR L A 250 O S s £
S, R i 5 A SR Mt R R o T e SR S TR A IR 7T R B R AR T LU F
FREAEREA AR T RIZH B PEIR (E/NR%E, 2018; && 5%, 2021; 7RAiss, 2021; FHk
A, 2023), DLRNEERIZH 2 T8 7 HogtA% 2 4E 0 5 IE LI (Zhou et al., 2023; Zhou et al.,
2025).  H TR H IR AR 5 R AR A SRS P T ATV IO =, AT P B BELAS T AERE AR ) OR
HIRE % TAE.

RV AT EE R E AT, A& A WAL & AR KR & (7 5 il o
CAAEBF SR, A IR AR 5 3 B2 W R OK ) R 3 . IR % 5 MR B o TEREE M
J b, Bl KSR S AT 7 S IR AT R FE AR R, AR £h B OR SR N B < SR
FEMg (BhI5iE%, 2018; Ordonez et al., 2009; Gong & Gao, 2019; Wang et al., 2021), TEFRH
FHH ARG R RSP S BRI MR ELRE T, AR, BT
A AR A A7 BT 7 BEAT SRR, LB I SRS AT e BRI SRS B [ LR~ SR mE (MK
B4, 2018; Funk et al., 2020; FJEhE2%, 2021; Havrilla et al., 2021), EARR I H - R
BN TR S RIS . AT, WA ORIL, BERAR AR, R SRR
SR A RBC K (CEBR M &6, 2024) o HETHTAEK R B MR 0 i 3L R
SRR PR AR AT A AE L, — SR BB (BAMACR AN S 2 MR AR
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M B E, MR RIS T RIK O A RO S A 5 IR X AR A S R R W AR
(Barton, 2023; Liu et al., 2020). 53— FlRL s A - PEARSE AR KNI B2 AF 3L R R Y, (H
AN R INKE IR AR S (R R /N T3R8 R 7 (Zheng et al., 2022). @A T AE KR B ML
A7 n sz fE AR A VIR AL 57t S SLARXS ik, AU B IR <E KR E 177 5B
TESFAER E B Th A BRI, T ELRES I BZ A AR B R v DL R
SR B B TR A B M) P S 5 3 S ML

CATE IBIE TR YT VU 2 AEARAR B BAF R ARORAZ O o0 AR X 22—, St E AT EEAF SR AR R
P REWET] CRBIEE, 2021), ABFFOZR R PERAR 2 IR 4L 7 BRI B 2R3 . ASHT T LT
VB4 24 ANEFAEFEEN 105 NMERIAR  (Ormosia henryi) AMNMERBF TN G, K E R 4347
REMPAERF G U5, 8 BB SRR N TERRA I PEIR AR 5 A R2 I, SR
WEAF R (D R REEA KR T RN MRS T anf e (2) 345
PR S REL R /IR I PR AR S AR N AR AT 2 (3) FEMEIAR I BEI5UR] SR e AR KR
ANFR SRS LA AR 2 3 1 2R G AT L3 i L, 5 76 ) B AR A AE e o 2 355 v 1 B R
SRME 53 S AL, AT B AR ARG N . TR O SR AR A i B, B f 8 T D g
PEIR BB X PRI 5 W FE Tt 1 i AL 5 SRR -

1 MRS 532
1.1 BB

ARFFECL A TULPE UL . BN BT SO A b ey St (AR A BT 2R
BTN R (B 1D o R X AL 24°29'~30°05", AR 4E 113°35'~118°29", ANFRE R
FRURIE AR X ) E B SGE 5y, BE) A AL GRS ARSE, 2021). AT X TR
A 2 XU IX 1 B LA R 48, AU RHE SRR B RIS, U5 8, BRI, 7
SIRTE 18 °C, ACNEZEMNLH, FHEE 28.8°C, RIKFIREN 6.1°C. HERZ,
JRTIEEE . AAWEFMN, PHRBKIER 1675 mm, BKATY, KX WEST
VML, X B D, RN E 2 A AR S (WA %, 2021).
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Fig. 1 Distribution of sampling sites for Ormosia henryi in Jiangxi Province
1.2 EFAMKARE

AW FEEE T )5 % OOl S TV B VLS A B IAERER BRI, R T 2024 4
8-10 H XS TERAHEAT RAE « AW FLILREE T 24 NEFAEFIEEN) 105 MMM FE 5 (B 1D
HY GPS CRBEAFIREMILE . LEEEANER, TR SRS U A s it . A2 RO 5E 4
MAMERIMI1E (diameter at breast height, DBH) fEJyME R K /INMEbR. fELMERT T, RALHE
PRI R A2 i e R AR, [ BB AR O B BT B (Price et al., 2014). B4
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AMENIRS P B b4 DTT AR T RS AMI L i 5 42 H oo JUE 10 58 BRIk 3~5
(IR 3 1) o RERERZBIRGH AN B EHEE, BN UK G IR, IR 0] SE 56 = s HEAT

Jr Bl

1.3 MR E
fii ] CanoScan LiDE 120 A EAT v 3998, I8 imaged BAFiHSH AR . 1T
FEAE A BRI K, AN N B A B A, AR BT STHE N I ELR B AT 4
(Pérez-Harguindeguy et al., 2013). 45 1 0.001 g T RFRREMEEE CRE P
WHIIERKD o FERERRER G 0.01 mm) X 10 MMt By dy T Essk4T &,
TR 3 UCEUE AP A B BA 10 ARy st ek JEERE, R R BN — 2.
g Ak o K TR (i B [P S0 5 B T HEA I EAT 105 °CRF 2 h, FEA 80 °CHET 48 h
fEHE, H0.001 g WHETRFHRFE, AWFFTILESE T HEE (leaf thickness, LT)  H4)
i & (leaf dry matter content, LDMC) . LUHFHIAN (specific leaf area, SLA) FIH-2H Z1%5 &
(leaf tissue density, LTD) & 4 MEFRIEATINE, X 4 AN b5 REAR L M S e 9 i) w2 V51
%% (Fantinato et al., 2025; Kelly et al., 2021). MR A R T
temt AN (SLA, cm?g!) = M (em?) /HFE (g)
HFY5 & (LDMC, ggl) = HF&E (g) /MEFE (g)
HHHEE (LTD, gem?) = HTE (g) / (HEA (em?) xHEE (cm) )

1.4 HRSEEERE
DAAE B AT 9 3 B 7K A SR AR R L 338 JIE ) 222 S 2 SR B P HR A% S 1) DG B (K] 3% (Bruelheidee et
al., 2018; Joswig et al., 2021; Wright et al., 2017) . AW 5 1% B S A% 8 b B 45 45 P 2 <R
(mean annual temperature, MAT) . “F#44:[#7K (mean annual precipitation, MAP) . i 2
T4 (temperature seasonality, TS) FI[E/KZEF114 (precipitation seasonality, PS) , i 13
73 FE AR I HL 1 B6 % & (alkali-hydrolysable nitrogen, AN) \ i % (available phosphorus, AP) .
BT Cavailable potassium, AK) HFIFH & 52 #2455 (cation exchange capacity, CEC) , LA
FIX SRR R VPN KGR AR LI IR A OB S, R R IR AR S 1) SRR R T
(Fantinato et al., 2025; Moore et al., 2020) . A 5T B < A% 20 4 Sk I8 T WorldClim % ¥ &
Chttp://www.worldclim.org) (Fick & Hijmans, 2017), Z[a]4r#5% K4 30 90>, ZEHEECAE

SRR IR A 5 AU S A5 22 N A ANSGE, RA R R Il 5Etk . 138
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Mo SRR T [ - e R S (CSDLv2) , B4R RGBS T R E KR 3 i 1A
A5 = AR, SR N 0~30 cm, 2 [A] 43 EEEN 30 GFS (Shietal., 2024), AE&F
s e [ b A A R LA R M T B0 Rk ) o5 A R R R E R, AT SRR
R XA AR AE SR L. F T A AU B 24 ANFREEE BRI 1 km, IR EOE 105
G R o ATRE ARUCIC,  BERS T ORI ST SR R 740407

i

=

s
=
i

1.5 BRI

AR AT R B (coefficient of variation, CV) EALZHMARMIZ ZFEE . MR
IR ESYE, ABFFONFTE BEE AT T BL 10 AR (ogio) ¥4, KA SRR
(maximum likelihood, ML) 7k kIR AR I M R SRR ORI L IR 7 (R
oA A EIEAE I3 AR B IR &R, FFE— B 0 M AR RN ARG R 7508 IR 27 5 5
AR EE A BEHLIR 1o 3 “car” (0 Hh 1) VIF B ORI (5 25 B i) AL 2k, SIBR VIF <5 101
Ak, BT MAP 5HAh 5 AR B G LA, ROREAERARI . Oy 7 VRS Ed T
REAFTE 1 2% (] A DG E, 487 “spdep™ £ 4 1) moran.test #3505 T FE 59 (1% 72 )AL 84 Pk 1)
Moran 's 1 Giit&, [FIIREH] geary.test B ETH 5 Geary 's C BEAT R MEAGLS, S5 REBYIA
PR DR B0 408 1) AN A7 A 2 35 O 45 ) E A5G . AT “FactoMineR™ L H1 K] PCA. B HO0 IR Ho s
FIREEH FHEAT PCA 2041, FEr T MEIR PCA R S HEME K/ B T PCA HliIAH %
Ao FTEHHE GBS S HTIITE R BF (RA 4.4.2) F5E/ (R Core Team, 2024).

2 R G0H
2. 1 FERRAR MR B S 2R S R AIE

TSR AEREA ) 4 AR AR S B R EAT R Ak b (3R 1D, S5 00K B, LM AR (SLAD
(1A S A P e v (A S R € = 30.87%), T M T 51 & & (LDMC) AL St 8 /N (CV = 8.03% ).
MR (LT) 5HHALZVERE (LTD) AR REUHIE (40905 17.85%AM1 19.36%) « L E4E

RRW], BUEHTEREARAN R R (0 T PR A AR ROR ZE 57
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Table 1 Variation characteristics of leaf traits of Ormosia henryi in Jiangxi Province

ERTN FEEEbRHE R B/MA IS IN - A5 AR
Traits Mean = SD Minimum  Maximum  Coefficient of variation (%)
R
.03=+0. . . .

Leaf thickness (cm) 0.03+0.01 0.02 0.04 17.85
AL NITEA

126.75+39.14 12 218.22 .
Specific leaf area (cm?+g™) 6.75+39 66 8 30.87
L e
T 1. 45.19+£3.63 36.10 62.11 8.03
Leaf dry matter content (g g™)
H-4H 4R 25 iF
HASE 0.33+0.06 0.22 0.59 19.36

Leaf tissue density (g-cm™)

2.2 JEREAR MR BERE R R/ N ZRAL
TRAROSAERY (FOREIBEALROS ) S5 SRR, R NR 4 AN sE PR Y B AT B35 50
Mg (B 2) o BARTIE , BEHE ARG R, TEREAR IR (LT) « M4 5 & & (LDMC)
LM-HLVERE (LTD) &2 BT, MMM (SLA) MR TR DLESREN], M
KA W B SR ETEREA AR U R, AT 51 S5CH R U8 TR P 51 A8 10 S Y R

04

051}

I Js
log,, (LT)

-0.7 -

-0.8 |

e i
log;o (SLA)

0.6 |-

R=013%s | o

1%
log;, (DBH)

BEMAKF: *P<0.05; %% P<0.01; *** P<0.001.
Significance level: * P <0. 05; ** P<0. 01; *** P<0.001.
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log,, (LDMC)

-4 2H %
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Fig. 2 Linear mixed-effects model estimates the effect of plant size on leaf traits of Ormosia henryi

This version posted 2026-05-22.
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2. 3 AL R F AR R /N FEARA IR ZE 5 AR X 2R 2

AL HE— 20 73 BT IR R 7 AR R RN BRI AR IR AR R R 5 5 m ( 3D, S5RER
B RN ERE (LT o MR (SLAY FIMHZH4U% 5 (LTD) A8 5 3 B UK B A
T A R P 5 B (LDMC) (3R St 1 AR o NS MRS Rk
TR K /N5 B 555 DR - ) A e e J2 5 A S5 1) 23%, L PR R R /N TR R R R e (71.37%s
K 3: a) , HIRIE SR xR AR S TT R AR (2093008 27.55%A1 1.08%, K] 3:
a) ; PRBEERIT AR AR R /N A -4 o 5 A 5 (R AR PR 350 24%, U R 1 IR RE X R
Jifei® (79.77%, B 3: b) , HIEEE AR NKZ (535105 10.59%1 9.64%, B 3: b);
Xof B I THAR AR 7 B AR 00 23%, RO/ N DTk 1 55.89% (18 3: o), TR+
R T2 TR T 22.20%F1 21.25%: A 2 2308 B2 A8 St (1) S AR 708 40%,  HerhoRLRR K/
e THIRAK R (TIBR 1 42.2%, B 3: &, KA B 7 1 5Tk 2 0 39.39%F
18.41% (&3: d) o LA ESSRUH], FEHIRM MR AL RIAAAE VR s e 1k, PR ik
R/NTT BEARE B PR SCBE R 3R, LG 5 R4, P AR A0 i P PR A8 S PO g R 5
A 23%~40%, FREITIA A L] 1038 3 RGO B TR 5 FITReRe vl e B AR M II &2: F ek
BRI T P AL 4540 AEA) A RS BB AL 7

Rm=021 @ Rm=0.24 b
100 ' 100 '
-_..i_~ MAT o DBH
— TS . AN
75 i 75 1
P PS ) AP
| |
' AN — AK
¥ 50 : AP 30 ; CEC
v 1
% ! AK | —— MAT
e 25 K 1
- : cee B = TS
B o : —DBH *** — PS
m - 0 D — 0 _—
g 3;'3 -0.4 0.0 0.4 -0.25 0.00 0.25
Rm=023 Rm=0.40
= o 100, . € 100 . d
2 , AN » AN
= ' : -
O C "
e~ 75 ! AP 75 :
. | - | i
: CEC : CEC
50 : 50 :
— MAT = MAT
— TS —_— TS 3 Soil
25 25 ! - o 5% Climate
Ps ' S FERER A Size
DBH ##* DBH ***
0 [ S 0 _
-0.25 0.00 0.25 -0.250.00 0.25
FRYEALIE H R B LR HAEVEES 4
Parameter estimate Parameter estimate

a. MERE: b, FETR & & e HURFTIAR; d. HPAEZRSE R . BB /KT #P < 0.05; ** P < 0.01; *** P <0.001.
a. leaf thickness, b. leaf dry matter content, c. specific leaf area, d. leaf tissue density. Significance level: * P <

0.05; ** P<0.01; *** P<0.001.

B 3 KM (RRMLEETF) WA MR R AR

Fig. 3 Relative effects of predictors on leaf trait of Ormosia henryi

This version posted 2026-05-22.
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2. 4 TEREA IR BEARL IR X /N FISR S5865 B IR AR AL LR

3 T FREE R AR BEAT PCA 43 #,  3E— 25 43 HTRe R X /INRIFRBE R 1 o AL At
Fr o IEF SRS R (B4, B SD , G5RREL: mHMERIR PCT Bt AR Mk K /N 386 o 2. 2
LTt RIIBERE RAR /NI, TEAR AR SR HEE e 1< PR s (B 40 a) o 1E
M T I7 1, IR PCL Al 5% PCL Bl B B35 IEAHOG, 10505k PC2 il & 35 U 5%
(B 4: by e, MRS o BLESRREW], TERARM F SHEA R Sms ChmER PCT fihiR
i) R 2 BIANME K & MBS SN 710 535 8%, LSR5 M@ K 43 1 B 2348 S =)
(B/K M RSZAE) DUHAR M/ R IE. GRS 5210 01 R4 4 .

5.0

25 g
= 0,/,///’///—0_
E 00 8y

-2.5

H-FEARP leﬂﬁ
Leal trails PC1

r=0.54, P<0.001 r=020, P<0.05 r=-0.26, P<0.01

0 10 20 30 -2 0 2 4 -3 -2 -1 0 1 2

Mt A ARPCIN LIRPC2AIN
DBH Climate PC1 Climate PC2

B 4 FERFA R BT B SR R BEAR R R /N R IR R 7 2R A
Fig 4 Leaf resource utilization strategies of Ormosia henryi change with plant size and

environmental factors

3 WhiwH4R

RBFTECRIL, TERIA MRS R AMEE KR E (UMK AN RAE) 55M5%, 1355%
P 7 IL R A R, AR MR O IR ) R A AE 2 . BT &, AR KN
JEEE (LT o MR (SLA) R4 (LTD) A8 S (KGR 7, iMinF40 0 & &
(LDMC) | = Z2S K 1 I 4 . X — 45 R 3R 0, FERE SO D Re MR K b A 28 S 16
WO F I 25 FEA AR R B R RIS R B 4 4, ELAS IR AN [ 3R 3 DR 2% 1 ) S A7 1 2 5
X RISCRE T TR A S I — A E A MR R 2 E N I EIE R P, 3L
AR B MR I A S T BEIT 5 (Bruelheide et al., 2018; Dayrell et al., 2018; Joswig et al.,
2021). HEMTERRH T R AR 6 38R LB K IR A8, TR R
AL 0365 8 7 S A 353 1 2 1 A B ot B85 B9 1 R PR 7, vk 2 B S5 0 1 B 1 RS R BRI
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ALK Z (Dai et al., 2025; Pérez-Harguindeguy et al., 2013; Vile et al., 2005). #1415
F A K 3 OREF R i A S RE ) (FTHESE S, 2022) 3X 4 AN PRIR7E B U IR U RN
R ORAE T oL BAMAThEE, LM R T A TE < SREC 5 PR~ SR 2 (] JEA T AL (1
KEEAERE . ABFTT, 4 ASHPIRT AR KR B AR 58 TR 32 14 22 S AR S T e AT IHE R A
A7 S W v 7R AN ] £ £

BEAh, AW TR AR AR BE A A R R I R PE AL : SLA R FI%,
ifii LT. LDMC #1 LTD %3800, R M1 H255E (leaf economics spectrum, LES) ¥
W: ® SLA. fk LDMC ik LTD AR IR Hn, BEPOEAREATAK: R MR
RARSTHNE, B RS M Z A AMATERE (Reich & Cornelissen, 2014; Wright et al., 2004).
Ik, AR IR TR A KR B AR g, SR UER SRS vT e 0 17 AN RE £
SO SRME ARAMEREAR o X — RIS DA TR ACHIEAR IR Fo 4510 — 30 (KB ISR, 2018;
JLBESE, 2021; Jietal., 2021; Mason et al., 2013). U1, XFE4% (Eucalyptus regnans) I 7T
RIL, BEEREHN, SLA W/ E RN (England & Attiwill, 2006) o X ¥ f& 47 4
KAMWAEA (Disanthus cercidifolius var. longipes) « KM= (Platycrater arguta) IR 5T HE
RKILT AR B IR, R BT U5 F SRS H e SREC 1)< PRy e A8 IR ISR, 2018; F 9%
B4, 2021) o XL AR 1) Y FEATLEE AT R U T BE U 2 FOAR e b AR KR B I FE 11 %2 (Dayrell
etal.,, 2018; Chen et al., 2024; Kozlowski, 1992) . TEZIHFIZIMENEL, MEEN, bTFHF
JZ, THIE ' B S G FRE o K A A7 UK o BN, 4 BR BE USRS 38088 TR g B o i RO & T
iR K (i SLA)  MEEUAMRI T B, AR TR b G R A, Sel ade 4= K DK
WEES . BENTMGE, 1 —Fh R R eple 32 30 5mE (Mediavilla et al., 2013) o [FRf, %2
VI I RIS PO 2L %5 B it/ 1 IR A . B REAR AR, b T 2 BT e 2 A
AR, HIRBUG IR RE 3G 5%, (H [F A I S0 R B ie. Canxe, 780D Kt fr

AT RITPEAR PCy S S5 PCy R B35 IEMIDE, 155005 PCo il 2 W35 1A G
Zh 5 MR RS R T PCA 40 T4 SR AT 41, PR PCy Rl AR RO R fR <7 SR s AUAT
T3 A5 0% PC 41 3 B FAE B/ BRI B/ 24 1, /A0 PCo b U = 8 J i i R HL 2 AR A
DA bS5 5ER M, 78 K B WK AR S PR e (R PR 5 v, DA R 7 35 T v 7 2 U )/ 1 2 Ao
T TEREA T Bl 1] TR ECCR S5 s o DL R4 BT 546 G S it g K vr 2 KR
BFFEARTE, DA (R mA R 7K R S A 5 o (A R AL SLA I LDMC 3R 5
W& LA 7e 20 AR %55 (Wright et al., 2004; Ordonez et al., 2009). 41, 4xEREGA XI5 R E T 5T
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RIS SLA B AE S8R A B K RGN TR (Xing etal, 2021), {ERJEFEEARMYEZE
LA RIS (Wang et al., 2021). ABFFLE RS 2 MBS TR 2 55, AT TR0 3R
555 DR VRN () A M SR (RO MA L, 17 S B A T R U i RO o <<y PR i+ i B K T R
R 7K o HERLERT ) b R ANy, AECE R RMNE . TS IR HRIRE R M B RGE AR E,
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