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Abstract: [Objective] To investigate the correlations among leaf functional traits and their phylogenetic signals in common woody
species of Yuanjiang dry-hot valley, and to provide a scientific basis for regional vegetation conservation. [ Method] Leaves from 32
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woody species representing different life forms were collected, and eight leaf functional traits were measured, including leaf area (LA),
leaf dry matter content (LDMC), and specific leaf area (SLA). Trait differences were analyzed using #-tests, Pearson correlation was
employed to assess trait relationships, and phylogenetic signals were quantified using Blomberg’s K. [Result] Significant interspecific
trait variations were observed across life forms. Evergreen species exhibited lower LA, leaf carbon content (LCC), and leaf phosphorus
content (LPC) but higher LDMC and N : P ratios compared to deciduous species (P << 0.05). Trees showed higher LA, leaf thickness
(LT), LCC, and LPC, but lower LDMC, SLA, and N : P than shrubs (P << 0.05). Trait correlations varied by life form: In evergreens,
LNC and LPC, as well as LDMC and SLA, were positively correlated (P << 0.05), while LT and LNC, and N . P were negatively
correlated (P << 0.05). In deciduous species, LT and LA, and LNC and N . P showed positive correlations (P << 0.05), whereas LT and
LDMC, and SLA were negatively correlated (P << 0.05). Trees displayed positive correlations between LCC and LNC,and N © P (P <
0.05), while shrubs showed positive correlations between LT and LDMC, and LNC and LCC (P < 0.05). Principal component analysis
(PCA) identified LA, LT, and LCC as key trait indicators, classifying the 32 species into four functional groups: high LNC, N © P, SLA;
high LA, LCC, LPC; high LT, and high LDMC. All traits exhibited detectable but weak phylogenetic signals (0 < K < 1, P=0.01),
suggesting environmental selection outweighs phylogenetic constraints in trait evolution. [ Conclusion] Evergreen and shrub species
adapt to the dry-hot environment through high LDMC and LT, reflecting conservative resource-use strategies, while deciduous and tree
species employ large LA, high C, N, P, and SLA for rapid resource acquisition. LA, LT, and LCC serve as diagnostic traits for these
adaptive strategies. Phylogenetic history weakly influences trait variation, these findings provide functional evidence for understanding

plant adaptation mechanisms in dry-hot valleys.

Keywords: woody species; leaf functional traits; different life forms; phylogeny; Yuanjiang dry-hot valley
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Table 1 Plant list and life forms

55 No. fli 4 Species £l Family J& Genus HEIE Y Life form
1 ST Phyllanthus emblica K F} Euphorbiaceae R ERE Phyllanthus W EER
2 S5 2E 1% ' Bauhinia brachycarpa B} Leguminosae EIE W& Bauhinia HARTER
3 £ 2B Bauhinia comosa T F} Leguminosae 1 8 Bauhinia HEEREAR
4 P&l Carissa spinarum JerT Bk EF Apocynaceae B8 H)E Carissa AR
5 EFLHY Barleria cristata E3PRF} Acanthaceae BALES )& Barleria HRER
6 B0 Jasminum mesnyi A FEE} Oleaceae HKEE Jasminum HEEREA
7 WR-F4¢ Woodfordia fruticosa T 2EF} Lythraceae WR-F1E )8 Woodfordia HEREAR
8 A 2 % W Tarenna depauperata P4 5] Rubiaceae G104 & Tarenna HERREA
9 325 K Maytenus orbiculatus T E} Celastraceae EARE AR B Maytenus HORREAR
10 %2251 Dodonaea viscosa JC T #} Sapindaceae EZ& 1 J& Dodonaea HARREAR
11 B Murraya exotica ZE&FL Rutaceae HEHE Murraya HERREAR
12 4NE:H Huberantha cerasoides 7 F Rl Annonaceae % J& Polyalthia HETAR
13 BT Pistacia weinmannifolia W Anacardiaceae WIEARE Pistacia WETEAR
14 45 Ziziphus rugosa 2%l Rhamnaceae A& Ziziphus TR
15 Hi 7 # 9f] Vitex negundo JEEA} Lamiaceae IR Vitex IR
16 LM 15 K Strophioblachia glandulosa Kk £} Euphorbiaceae 162K )@ Strophioblachia TEMREAR
17 [& 587 Campylotropis latifolia F &} Leguminosae T8 Campylotropis TEMEAR
18 M 4. Cajanus niveus F#} Leguminosae K5 J& Cajanus P ER
19 WA AW Indigofera cassioides 7%} Leguminosae A5 JE Indigofera VR HEAR

20 5 H KW Indigofera mengtzeana E R} Leguminosae AR5 JE Indigofera TR EAR
21 W LT Waltheria indica Hi 25 %} Malvaceae YT & Waltheria TEHREAR
22 VG /NATFY Osteomeles schweriniae R} Rosaceae INGFRJE Osteomeles VEHE AR
23 BRI Jatropha curcas K#F} Euphorbiaceae RIS & Jatropha I TRA
24 VUESAN Celtis tetrandra KE} Cannabaceae K& Celtis PANET/N
25 W #E Albizia kalkora Bl Leguminosae E W@ Albizia AN
26 F% K Leucomeris decora % B} Asteraceae H%G A& Leucomeris VTR AR
27 HAGHT Fraxinus malacophylla AJEF} Oleaceae ¥ )& Fraxinus TR
28 =& Searsia paniculata M Anacardiaceae =R g Terminthia HANET/N
29 T & Buchanania latifolia MRl Anacardiaceae Wik T J@ Buchanania VEIH TR AR
30 JE M Lannea coromandelica M AL Anacardiaceae JE W& Lannea HANETYN
31 LR Haldina cordifolia 74 5 R} Rubiaceae UMK & Haldina VEIH TR A
32 WM~ Terminalia franchetii {7 F%} Combretaceae WA~ J& Terminalia HANETSN
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Fig.1 Comparison of leaf functional traits among different plant life forms
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Fig. 2 Correlation heatmap of leaf functional traits across plant life forms
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