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Abstract: The wild resources of Ormosia hosiei are increasingly being depleted, and its slow

seedling-stage growth poses significant constraints on ex-situ conservation efforts in wild habitats.
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This study focused on ex-situ conserved seedlings of O. hosiei and established a grading system
based on diameter at ground level (DGL) and seedling height (SH). Through one-way ANOVA,
we systematically analyzed the growth performance and leaf functional traits of seedlings across
different grades. The research aims to enrich the scientific dataset of O. hosiei and establish a
fundamental basis for subsequent studies for its population restoration and ex-situ conservation
technology optimization. The results were as follows: (1) Seedlings of O. hosiei exhibited
allometric growth patterns (Pi.o < 0.01), with preferential vertical growth. (2) Among different
grade seedlings, leaf functional traits including leaf area, leaf thickness, carbon content,
phosphorus content, stable carbon-13 isotope (0'3C), intrinsic water use efficiency (iWUE), and
relative chlorophyll content (SPAD) showed no significant differences, except for leaf nitrogen (N)
content (P < 0.05). The leaf N:P ratio < 14 suggested that O. hosiei is susceptible to N limitation
during the early growth stage. (3) Correlation analysis revealed a highly significant positive
correlation between DGL and iWUE (P < 0.01), as well as a significant positive correlation
between SH and SPAD value (P < 0.01). However, there was significant negative correlation
between leaf N content and ¢'*C (P < 0.01). Conclusively, during wild reintroduction planting, O.
hosiei seedlings demonstrate a resource allocation strategy prioritizing vertical growth, coupled
with suboptimal water use efficiency. Ex-situ conservation management should therefore
emphasize enhanced nitrogen fertilization practices to address the nitrogen limitation identified in
early growth stages.
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JUM5E T 151 (SH, seedling height). F| F 58 AlAx #E 72 (Niklas, 1995)% A 73 N3N ELH, Hifz
DGL = Mean+1/2SD H. 1 5 SH = Mean+1/2SD N 1%, M-1/2SD < DGL < Mean+1/2SD H.
M-1/2SD<SH<Mean+1/2SD NI1Zk, DGLAISH<Mean-1/2SDNIIZ (1),

R1 AR %
Table 1 Grading of Seedlings
ARG Hutz Hi
Seedling grade Diameter at ground level (mm) Seedling height (m)
I DGL=15.43 SH=1.05
II 14.07<DGL<15.43 0.91<SH<1.05
I DGL<14.07 SH<<0.91
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BT 01CHH T 5 A 7E 7K 23 B 2 (intrinsic water-use efficiency, iWUE){# (Tang et al.,
2022;Pan et al., 2024). M R EGEBKFEIALZR 3 HERABPCOTHRE AR T
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P1 o denotes the significance of the difference between the slopes in the standardized major axis estimation and the

theoretical value of 1.0.
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Fig. 1 Allometric growth characteristics of seedlings
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Different lowercase letters indicate that the results of statistical analysis are significant at the P < 0.05 level.
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Fig. 2 Functional traits of plant leaves
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FHRAE M 45 SR E W], DGLAIWUEZ 8] 24 22 IEAH R K R (P <0.01), XML R
T SHHISPADE 2 [A] K BL(P < 0.01). SPAD{H 73 7 FIPT KX LA Z 8] M| 2 . 3 TEAH IR (P < 0.05),
FJ/F MCEE. LAFILTH RIE E EAXRRP <0.05). AETIZ, NFEMSPC., NF&E
AIN:P. CE&EAC:PM AN EZ FMAHEKRP<0.01), SPADFIWUE. F./F,f1C:P¥) &
BEFAFEP <0.05; E3).

o 2 S
£ Z e P
REZ&wreaz ooz 2355
DGL o —T 1.0
SH e F0.8
SPAD * * %
FJF, * * 06
PI F0.4
* P<0.05 P oz
P01 u L '
c ] Fo
CN e
F-02
C:P
N:P *k -.04
I3C
0.6
iWUE
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LT 1.0

DGLHISHZ} B R /R HiAR (AR A E ;. SPAD{E 2 RALH Fy i K & B 45 FW/F.ONPS TR
R PUELEEMMERETEEL CN, C:P, NPUDYHFCy NAPSRELE; 6PCHvEPIM A 1 R L
M IWUENDZ VIR NAEK I MR LAY AR, LT f 5.

DGL and SH denote the diameter at ground level and seedling height, respectively; the SPAD value serves as a
crucial parameter for quantifying chlorophyll content in leaves; F\/F, represents the maximum photochemical

efficiency of photosystem Il (PSII); PI is the photosynthetic performance index; C:N, C:P, and N:P refer to the

ratios of C, N, and P contents in leaves; 6'°C indicates the carbon isotope value of plant leaves; iWUE stands for



the intrinsic water use efficiency of plants; LA and LT represent leaf area and leaf thickness, respectively.
Bl 3 BARAKAA TR AR R AE H AR SR

Fig. 3 The correlations between seedling growth and leaf functional traits
3 WikH4R

3.1 ZENAEEFEREAREAEKLH]

HBAR R e P S A KO R RO T R I ) R R R ELRNAR 1) A KRBT, = A
B BRI IR R T P I 25 B CE %, 2021). ASHIF A A AN [R] 45 4 20 5 ¥ A 22 T fry 3t
PRI AR o A KA X S RFESF(2023) MW 7045 SRANIR], FL 5 DR AT e A o
R RS S 25 S (T4, 2021). ARITARRG MFRRAERE, voe T HEAREK
A ORI S A R, A R P AR B e DR A K P AR e AR K LU BIOG R, T A AR
A, KBS H &R A KB AR CR RS, 2022). MR, A0BiE, K
Gy R AR S S TR 22 B M AN 1 K/ AT 528 L 2E KA 2{(Dinnage et al., 2019). AHF5LH,
A EGMEARFEAEKRR L2 E KR TR, WA~ anH, Nt KGEE)
MR & AR AR K CET IR, SXRIL T 20 G B AR S\ ) 26 K DA o e HERT 2 [ B R
BRUR A FCALA] o FC 5 DR RT BB ST HBAL W R S v s S AR B, 2 AR B BAT R R A AR
BRI R, HOBMRA A AL, M4 K IR R R (REFA 4, 2024 FEELAE, 2025).
AN TR D LE B2 IR SR EURTR A b A7 75 BT 5% S (Wrright et al., 2004), 21 G R Se g 1 A4 K 1) 3R
%, FTREAN TR IR AEE T, il R AR K TR, WA AE NI R . meE
PG ARA T RIAAR R E R 25T, Hobth EAH R 3K AE SR, wTRES e et
FEA) o3 B 25 IR R o B A b, DS 4 B 20 IR BRI, (R B 2 fRIFAR R A 28K,
PAAERF K 3 RN TR0 UL o TTARSE SR AC T H B8 Tl & A R A KIS Z IR, A K21,
FESERAE KT, AR IR R A K AR b 304 BE 18 15 0, i b B3R 4 A K
Malbit, AN ROREAT AR, I m Bk KOR B (NIIESE, 2024). HARFFUHEH:
A FMEE N B, S AEKICRAR, B8 A KO R SR AR IR & e, oY)
SR IER IR IR, B RS0, Hh AR AR K 2 k5 (4, 2021), RS
RV SR A R B AR Rl A KOG, AT TE LU S — 2B RN
3.2 GBI ThRE R AR B 5&E ML

R TEAS TR 2 BAARE T  K/N . TR I e R T B IR S5 AR HE S5 1 SR M (5K B 5E
2021). M FT AN 2 21 50 27 R TR (20.57~27.27 em?) AT JE F#(0.25~0.26 mm),
I3 AR 30 T AR 0 25 6 T 4 S (R AT 9 5 SR I TR (23.56 em?), AELIE 5 8 £ 9 (0.4
mm). & B 45 SR 5 ) 1 S5 DA AT R P T RRURI I B AR MR R L 2 AR LR S, R
RIS ORI, JREE. K5, AHFEIMIR A B3 2 ROk H RS, 2021).

FEL %o B 53 19035 IS A [ B 36 A 5 ) FE 335 7 R B0 R v ) 2 T i A A R IR SR A



(Pigliucci et al., 2006). T 7 IE FRITER & & B TR PR 5877 53 IR DL IR 3 B 17 L (Ma
etal., 2015), C. N. P {EJyte) st 4n i 450 LR 4EF Ko D Re i Gk A= dn oo 22, HIH | oo
FRHIES B B 45 M Re I DL BT AL IR SR A7 75 S % B R (Sardans et al., 2012). ZHF 78 H 41 R
A C(480.26~480.80 g-kg) & & im T-H EEYIM - C(436.8 g-kg )R BRI A=A C(464
g-kg )T ¥ & & (Elser et al., 2000; Tang et al., 2018); P(1.79~1.81 g-kg )& & & T+ E Y
R P(1.21 g-kg") ¥ 7 & (Tang et al., 2018), {EAK T2 F P(1.99 gkg!) P& &
(Elser et al., 2000), N(23.32~23.52 g-kg) & & M2 & T A B (18.60 g-kg ) I A ERAEY)
I (20.60 g-kg™") ) F-2 4 & (Elser et al., 2000; Han et al., 2005). M- C:N(20.42~20.60)3% 11
FABRT M F C:N(22.50), C:P(265.01~269.05) UK T 4= BR-F- 141 F C:P(469.16)){H (Han et
al., 2005). M F N:P {HFIX [ 12.97~13.06, & T AERAEYH A N:P(12.7) F#5{E (Reich and
Oleksyn, 2004; Han et al., 2005). Mt4h, 1ZBFFE 2L G HED K 5 N BR#(Chapin et al.,
2011)0 ZA 78 H1513C(-28.40%0~-28.23%o) (B FE Rl C3 FE A 1 6'3C B8 [H]-20%0 52-37%o0 [X [H]
Z [#}(Kohn, 2010), F&F6"3C A THH I N TEK 20 FI FH 203 iWUE 0] 1 7K 5 R AR5k
B WMAVE AN 48 AR 2 — (Pan et al., 2024) . 20 T B (1 N TE K 4> F F 20 % N 41.54~42.50
umol-mol' (&l 2), HEUEART AT R M 77 K (59.79 pmol-mol) - 5 (S Hi N 55
2024), FALLLEM I NIEK DRI S, HEREEFRGAE— P iR, 5612
B ARG BR 1M T 40 AT, AR SR 70 75 45 38 A 25 1R (FIEE 1 9 ZE /K 43 R FH 8 ) FAE B AR
AN, FETH I AMEE AT

R A SRR, SPAD e, RIS R & Ellm, R OGRE IR
i, A TR AR BEARNR, (R — A ARk & 2 A B & (Xiong et al.,, 2015). A&
HFFCH L0 G (1) SPAD {E N 29.48~30.66, IX KT CA BT Fu ik iE H i A SPAD(36.72)1I1E
(RIS, 2023), HJFRGEMFARFE, F SPAD HIMEAF HAK IR UL AE KB BOARTH,
F SPAD fH/MA AT ZE 7, WifE a7 . HIBAE )y RAFFAEE T, Fom /v SPAD fH P RE 2> 5 i,
RZ AT Reo il BEAh, %t SPAD HIE % LA, BEE M /4K K E, SPAD fH=
BET T TRE . FuF, 2GRS PS MR IOu a1 r=a, HAUE R T PS I M
HHCMBE 1 B KOk 22 3R (Materdn et al., 2015). Y6&1E A MERE TR 5 PI #e i p ki o B
A HE MRS AR, e A BUhTOLRE, MK a MR b WIEIEH,
AR TAEARBA RO N BEAT U, o6& 1 4R 4L 78 2 (1 58 & K U8 (Rodriguez et al,
2023) AHWFFH PLH F/F, Z B2 IEMHICK R, X5 OAUHFTRES KK, B PIA
F\/Fn 2 [BIAELE IEAH 5255 £ (Sun and Wang, 2018; Yue et al., 2023).

LA TMI R IhREMERE G RE, % 2Rkt i & 5FE Y (Wright et al., 2004) 54 ,
HM-Z 5w T “PuREHR” EaRE R et KSR R Sg, X0l fgs e
HrRe AR BRI 6 IR B B TR SR DV R DG, A T — B AU S
3.3 EARAKSH R IIREHR KA S



T, HU AR LK S R R 2 18] RAR R EA R R, 1M & FISPADME 2
B35 TEAH DG . 2RI AR (2018) W FE 45 AR W, ZL G B AR (Ormosia hosiei) &1 [8] AH G
SitgE Rt S, MeS A R HIRIERR O RE NEY], AEFR A R
BB o PR A, BIF IR 41 G &0 1 3t A A K AR R e A T AR 2R A K X A 44,
113 P 1R 52 AR 2R A K i B ) S (R SCHR %, 2023), AT I T A A A 1 v IR B2 A ARG 2 T AR
AR 2R A K X S (TR D545, 2015)0 %M T I RIFAIR IR R A A 560 1 A 1) HL A5
AR, AR USRI SE R AR R . WA R W] 20 G (w2 T AR 0%, R
FIEFELEREIIR K 78R TAKSLICGETF IS, 2021), JESE0 Tt 45 & IR
PRI FORE T A0 ] U5 P A 1) 2 SR D S 2850

R FANE T T % R B (R S . B 2 KU IR 48 R4 G AR
AN WS R FOT RS . S, TR R T AL SR AR B 43 T SR (T A K
A ER), TERFA NG AR, AT ORI R 5% 4 99 8 2s M 70 M (R A 8 (= PE 33
GEARIEIBR) , DURCHAN A AR SRR R, el b BRDG REAS xd A K BR . 85, #aoms 17 3%
HIAREKZ RIS, TR B s IR B, e I s R4S A SR
Y] e AR B L AR I, PTG A A e R ), AR AR R, (Rt AR S,
W T RIS PITE K R SR B, ST RS2k FR ik Bk o S e Cln Rk
e, OFEWM R E TR WA, e T R BN R IX s AR R, T
56 DRI SR i R K Sy, RN HARAK A R RCR A . BeAh, LS 0T T 45 & it A%
o5 R (TG 5 A PE 7K 43 ) X R) FAE SRR (B R UIE), 4R T LT AR A R D %2 . (H 24
T 483 7~ £ AR 10 A 28508 N W B AT OR3P L], 55 7 AT A ST B Al b 78 S B P45 [ 1
W, G2 YR HTHESS, 0 S A M B K B (R A0 B RN R ) AR
Ol K FHREE) Y EAEHEFEAGRHEY), L TMT R SRR LA, Fh AR
RV FEEUENE), B THERREFSEMMERER ST, ST ORISR < A5
HETH - 75 o0 R ) R4 TR AL B " IR G &, RTHEFAM AT 2.
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