HoT R AR K F 5 4R, 2025,43(X): 1-10 https://zIxb.zafu.edu.cn
Journal of Zhejiang A&F University DOI: 10.11833/j.issn.2095-0756.20240505

SIRAE: #E b, sk ah, B, 55, KB REA I0A F A RE MR 1 X073 S AL D). W7 VAR R 27241, 2025,
43(X): 1-10. GUO Meimiao, ZHANG Bona, TANG Luyao, et al. Regional differentiation patterns of common functional traits of
Salix matsudana in precipitation gradient zones[J]. Journal of Zhejiang A&F University, 2025, 43(X): 1-10.

BekthEHHAEMENI s R XG5S FE
FEP, KWA, I, LK, W, ERE

(1. BT AN Mlb 5 A AR 4B 4 SR AL W G R B R SR, Wi AU 3113005 2. F2%
Mol iR Sul, I8 o8 214206)

WE: [ B89 ) 5B R E 569 A A FM Salix matsudana 2 Re bR 69 & FAFAE R L IR B F, B5 FHEANE
FALTWE R RERB S, [ FE]2021 F 79 AXFTE RSB AQHEFARL TS, SHEKBE ;m;»ﬁ
W S, Z0Tk, AN, KRB, ZE, 25, R, BR. BRI 10 AMES, ALAF T B ARG, ME
rtxtvfﬁ(ALM) éflm VA (H). BAERFRRFRAERRE (A F 16 Mhabrbdk, KA LA EH Z50 . HPHEKR
BIRFOE KM A TR T e B Rk, A EA DBt — T B TR MR EFHEILAEAT, [£F]
OFHr 2 t iJkﬁﬁD&/\B%}ﬁ BRI RRAROEE, PR EAT TATER KT THEI ML, Lyt
ERERKGF SR EFPOREEFEEARFFFFEEZXTEARFFER (P<0.05); rtEmr, £FRER
Fob FEREFNTRARFFFE (P<005), QFMELMHEAETHFRZARPETIRTRAAZLELS, Xk
RIRFHRRAZREN, FHREZBPDAEERK, FHRBREREARI MRS TFFR (2.124), BEAR (2.013), ¥
HR (1.838), FFFRE (1. 681)- FHRERBAK BN IMRR A FFFK (0.750), FRER (0.700), FFKE (0.576), &
HR (0.505); FRBEARZAFERK, #0400, LRZFFER, AFEH 0325, QAR R F 1M RA A FH AR50
BREREFORNKERNDIRIRAAF T HBRARE 2157%). 2k FERSHAHLBIH (1973%). £,k EFH AR
(11.94%), ¥Anik 53.24%, |48 BAREURZBHFMAREREBES>FHITEERT. B4E3 440

KA MK BAKRBET, AERT; F4

FESES: S7184 XRAARERD: A NERE: 2095-0756(2025)00-0001-10

Regional differentiation patterns of common functional traits of
Salix matsudana in precipitation gradient zones

GUO Meimiao', ZHANG Bona', TANG Luyao®, YE Linfeng', XIE Jiangbo', WANG Zhongyuan'

(1. State Key Laboratory of Subtropical Silviculture, College of Forestry and Biotechnology, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China; 2. Yixing Forestry Guidance Station, Wuxi 214206, Jiangsu, China)

Abstract: [Objective] The objective is to analyze the variation characteristics and driving factors of functional
traits of Salix matsudana, a common species distributed along the precipitation gradient, and reveal the
adaptation mechanism and potential of S. matsudana under climate change. [Method] From July to
September 2021, taking the transect from southeast to northwest of China as its research platform, 10 sampling
points were selected along the precipitation gradient in Xuancheng, Xinyang, Sanmenxia, Tongchuan,
Qingyang, Wuzhong, Jinchang, Zhangye, Jiuquan, and Hami. The common species of S. matsudana was used as
the target plant and 16 functional traits including leaf mass per area (4;,,), Huber value (H,), and maximum net

photosynthetic rate per unit mass (4,,,s) Wwere measured. One-way ANOVA and plant trait network were used to
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explore the variation characteristics and adaptation strategies of S. matsudana in the precipitation gradient. The
main climatic factors driving trait variation were further revealed by hierarchical partitioning method. [Result]
(1) There were regional differences in functional traits of S. matsudana. A,,,s, H, and A;,, all reached extreme
values under moderate rainfall. 4., and H,, in semi-humid and semi-arid regions were significantly higher than
those in humid and arid regions (P<<0.05), while A;,; was the opposite, significantly lower in semi-humid and
semi-arid regions than in humid and arid regions (P<< 0.05). (2) S. matsudana exhibited higher resource
utilization efficiency in semi-humid and semi-arid regions with more favorable conditions, where the average
path length was shorter, and the average clustering coefficient and edge density were higher. The average path
length in descending order was as follows: arid region (2.124), humid region (2.013), semi-humid region
(1.838), and semi-arid region (1.681). The average clustering coefficient from high to low was semi-arid region
(0.750), semi-humid region (0.700), arid region (0.576), and humid region (0.505). The semi-humid region had
the highest edge density, which was 0.400, followed by the semi-arid region at 0.325. (3) The contribution rate
of climatic factors to the variation of the overall functional traits of S. matsudana along precipitation gradient
from high to low was as follows: mean annual precipitation (21.57%), photosynthetically active radiation during
the growing season (19.73%), and mean temperature during the growing season (11.94%), totalling 53.24%.
[Conclusion] Precipitation change is the main climatic factor driving the regional differentiation of functional
traits of S. matsudana. [Ch, 4 fig. 3 tab. 40 ref.]

Key words: plant functional traits; precipitation gradient zone; climatic factor; Salix matsudana
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Table 1 Coordinates of 10 sites and their climatic characteristics

X sk FER HEN) SEE) ERFFEC AFHRKEMmm AERFEE ARG (mol - m?-d)

1RIHEIX IR 30.33° 118.77° 25.3 1394.6 384
T X {5 32.06° 113.85° 24.7 10823 40.2
PRIEIX =1k 34.48° 110.54° 23.8 555.6 41.1
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TR LE¥ 42.62° 93.44° 23.4 44.2 54.5
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X (<200 mm).
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Table 2 Symbols and units of functional traits
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My, g HHELME U =MJ/AL, gom?)., THARE (H=AgA4, x10° mm? cm?), 07 i KiEHE
BHR (Appass=Po/Arms pmol-g'+sH)PL,
134 Kp3pmgal gz BEBCR IR R ETHBOIFRIE, VI 0.5 em KA/MERER o RIB, MBS
R A K R A, R A ERKETEUS 1.0 em, 5E 0.5 cm AU RRESL, 2 FL S E O
AT R Sk A% B o Leica DM 3000 {2 S5 7E SO f5 8% T 408 A B VI MR, e R/ T
60°H b JE X 38, FH Image-Pro Plus 4 I #2: bsi 2 X 38 v FRURI T 6 X 38 P 45 A5, DA BAC S i 4
WRE (N, k- pum ), FE 200 f555 N 45404 5 sk Mt A I RIS, Ak BCR /N T 20 548, H
Image-Pro Plus X F i8I H 544 518 (D, pm), FEEEE (T, um), M P8 HAE (Dyeap, um) FIIT S5 BE
JZ (Tiear, um)o

FH T R £ /NS BORE SR B, A B 5k i S B 2 AR (1), FEET 75 C MEAAHL 48 h s, TAE
T (my), THEAREEREE (Dy=my/V, g-cm)%,
13.5 HBAEE A7k KBS 2UITIREMIR 2SR AR S R 8 (Vo) Sk ifk, RARE
J5 2253 BT (one-way ANOVA) FlI Tukey £ 58 He B e MR TEA 6] X Il H] 7y 22 57 (P<<0.05). HIAE#) Dy g



55 43 B4 X ) SRIRWPAF BB LA I R D) RE TR A DX 300 S B 5

AR G2 (PTNs) 4387 773 X6 4% DX IR A0 bR (B WM VE 2 LA B B USRI ACR BEATIEAN o PR 2% i e . e
JHl Origin 2024 #£47 Pearson AHOCPESM AT, FEAOC R BUE M, FRE AU 2 A Gephi 0.10.0 I /EMEAR M 2%
B, DADhReMR o A, MR R “ih” |, IS BN RIESE, UV HgaERE . F
VIRBRBORN B . PR N2 b BT A S B AR 0 34908 IR R BN M 48 A 1 R
KARBIME ;s 2% B2 MR 0 2 bSO 3] 1) 30 A 28 6 5 e KOV PR 85 1 e fB . >R rdacca.hp
T2 E (HP), WA X AR DI BE R DA K 16 D TREMRAS S BTlkoR 43 Hr Bk sh A
Yo etk s S B AN 72, ] Excel. Minitab 2021 1 R 4.3.1 43744, Origin 2024 F1 Gephi
0.10.0 fEA .

2 HREH
21 BkBETEMENEMRNES R

HPE 1 Af T M RE MR AR R K B BE A -3 70 -
FTEAE S, HARSRE 2 SR, AIRetkR iy 2E 60 [T
S A R BRI SALIT IR I3 (62.4%) . A AL ¢ A
G (51.8%). AL R R RGOS R (47.9%) B0
Ko FIHIRCR (36.9%) . Fe KEHGA HE (30.9%). z 501
R EHR (29.1%). FEEE (28.8%). IALEE 20 1
(26.7%). < AL T B o> B 252%). T E H &2 10 - HHHHHHHHHHH
(24.6%). PR (23.6%), T (22.8%), HIMA G B TR A 1 L
IRAE (22.1%). K AL K/ 21.3%), T4 BE R %< TP

WA DR PEIR
WIThREEIRTT B TR & XL 2.
B 1 FHshaeteked THF 23

Figure 1  Coefficients of variation of functional traits of S. matsudana
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Figure2 Regional differentiation of functional traits of S. matsudana
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Figure 3 Functional trait network diagram of S. matsudana in different regions
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Table 3  Variation of the overall parameters of the trait network in the four climatic regions
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Figure 4 Effect of climatic factors on functional traits of S. matsudana
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