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Abstract: In order to investigate the dynamics of intraspecific competition and the variations in leaf functional traits across
different diameter classes, this study focused on the Pinus tabuliformis plantation located in Taiyue Mountain, Shanxi
Province. The diameter classes of P. tabuliformis were categorized at intervals of 5 ¢cm within designated sample plots. From
each diameter class, three representative P. tabuliformis individuals were selected for leaf sampling to ensure that our
measurements adequately captured the characteristics of each class.We measured several key leaf functional traits, including
intraspecific competition intensity, specific leaf area, leaf dry matter content, leaf nitrogen concentration, leaf phosphorus
levels, and the ratios of nitrogen to phosphorus in leaves across the differing diameter classes. To analyze the differences in

intraspecific competition and the associated leaf functional traits among the various diameter classes, one-way ANOVA was
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employed, while Pearson correlation analysis was utilized to explore the relationships between the leaf functional traits of
P. tabuliformis.The results indicated several significant findings: (1) Intraspecific competition for P. tabuliformis exhibited
marked differences among the different diameter classes, showing a clear trend where competition intensity decreased as the
diameter classes increased. (2) A strong power function relationship was identified between diameter at breast height
(DBH) and the competition index of P. tabuliformis, with a statistically significant correlation ( P<0.01). Specifically, the
competition index exhibited a gradual decline alongside increasing DBH, with a further pronounced reduction that stabilized
at a low level once the DBH of the target individuals surpassed 20 e¢m. This suggests that larger individuals experience less
competition, likely due to their established dominance. (3) In response to varying intensities of intraspecific competition,
the leaf functional traits demonstrated distinct adaptive strategies across the diameter classes. Smaller-diameter
P. tabuliformis trees tended to adopt a resource-acquisition strategy aimed at maximizing their leaf area and resource uptake ,
while larger-diameter individuals favored a resource-conservation strategy that allowed them to maintain their physiological
resources. (4) The specific leaf area for both annual and perennial leaves was found to be negatively correlated with leaf dry
matter content, leaf nitrogen, and the nitrogen-to-phosphorus ratio, Furthermore, leaf dry matter content exhibited a
positive correlation with leaf nitrogen concentration. Notably, a negative correlation was observed between leaf area and leaf
nitrogen in annual leaves, while a highly significant negative correlation was found in perennial leaves. It is worth
mentioning that leaf nitrogen was positively correlated with the nitrogen-to-phosphorus ratio in annual leaves, whereas
perennial leaves displayed differing relationships, further underscoring the varied constraints experienced by annual versus
perennial leaves.These findings underline the necessity of considering intraspecific competition alongside the changes in leaf
functional traits across different diameter classes when managing P. tabuliformis plantations. This comprehensive approach is
essential for developing effective protection strategies and management practices that will ultimately enhance the

sustainability and productivity of these forest ecosystems.

Key Words: intraspecific competition; competition index; diameter at breast height; leaf functional traits
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Table 1 Basic survey of Pinus tabulaeformis plantation plot

F b R %73 i) IRt R
Plot Density/ ( #£/hm?) Elevation/m Slope aspect Average DBH/cm Average height/m
1 1050 1880 AR 12° 21.58+5.7 16.53£1.7
2 1100 1889 RIRF 12° 21.58+6.0 16.53£2.0
3 917 1853 At 35° 20.47+6.1 17.39£3.9

DBH. lfij#% Diameter at breast height
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Table 2 The status of objective tree and competitor

- XA Objective tree _ e AR Competitor -

class/cm Number/#k  Number/% DBH /fm hegh jm Number/Bf  Percentage/% /fm heighjm

I 21 13.73 13.53£1.16  14.17+2.60 40 20.2 13.381.18  13.97+2.83
1l 43 28.10 17.33£1.34  15.97+2.07 45 22.73 17.38£1.23  16.18+2.31
1 42 27.45 22.46+1.50  17.10£2.38 49 24.75 22544149 17.20+2.34
v 32 20.92 27.08=1.19  18.17+1.90 43 21.72 27.02+1.37  18.01+1.96
v 12 7.84 3146075  18.54+4.32 18 9.09 31.50£0.99  18.512.82
VI 3 1.9 37.57+1.91  19.96+2.89 3 1.52 37.57+1.91 19.96:2.89
At 153 100 21.67+5.82  16.75+2.77 198 100 21.5346.24  16.65+2.86

I :DBH<15cm; Il ;15cm<DBH <20cm; I ;20cm<DBH<25cm; [V :25¢cm<DBH <30cm; V ;30cm<DBH<35cm; VI : >35¢m
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Table 3 Intraspecial competition intensity of Pinus tabulaeformis

(&t PREL TEAE AL 622 BREL TLAR A
Diameter class/cm Number/#k Competitive index( CI) || Diameter class/cm Number/#f Competitive index( CI)
| 21 4.012a \Y 12 1.415bc
11 43 3.232a VI 3 0.889¢
i} 42 2.010b 3t Total 153 13.408
v 32 1.850b

A FREARER 25 5 3 (P<0.05)
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Fig.2 Changes of leaf functional traits with diameter class of Pinus tabulaeformis
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Fig.3 Leaf functional traits and diameter classes regression analysis of Pinus tabulaeformis
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Fig.4 Correlation of leaf functional traits between annual leaves and perennial leaves
LDMC ; M-F#) Jii % & Leaf dry matter content ;SLA ; LT F Specific leaf area; LNC: "4 & f& Leaf nitrogen concentration; LPC; M- % f Leaf
phosphorus concentration ; N/P ;&8 L Leaf N/P ratio; ** P<0.01; * P<0.05
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TLEK,

4 #Hig

(1) /NRGMAS I N SR B B 5, BT AA AR S BE TN, o 9 5 40 BE 0T B IR, (2) M 5 38 PR Bz ol A7
FERRBOCR . MIAE/NT 20em A P PN 55 G0 BERCR , AR KT 20em , JHFA 1 P 35 4 i B 3 1
%o (3) ANFRGEMAN I D BEME R R IBCAS [R5 N7 SR W, Bl 25 AR A 1 2B TR S8 T R T R AR IR o) 5% LR ~F
RUEAS - (4) s Sh BEMIR 2 TR AEAE— & BYAH G SLA 5 LDMC \LPC 5 N/P SLA 5 LNC £ 3 i 2 7 4
Ktk , ZHA 0 LPC 5 LNC 2 IEAHSE IR A= 16 0 B Bt R A2 7 AR R 21
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