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Abstract

This study examined the variations in soil particle size composition, fractal dimension, and nutrient
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content within Schima superba firebreak forests of varying stand ages. Soil samples from 8-year-old,
18-year-old, and 32-year-old Schima superba firebreak forests were analyzed for particle size frac-
tions and concentrations of total nitrogen (TN), total phosphorus (TP), total potassium (TK), alkali-
hydrolyzable nitrogen (AN), available phosphorus (AP), and available potassium (AK). One-way anal-
ysis of variance (ANOVA) and regression analyses were used to investigate the relationships between
fractal dimension and the measured nutrient indices. The results indicated that the soil was pre-
dominantly composed of sand and silt, with a low clay content. As stand age increased, the sand con-
tent first decreased and then increased, the silt content initially increased before decreasing, and the
clay content progressively increased. Conversely, the fractal dimension successively decreased, with
values of 2.72, 2.64, and 2.58 recorded for the 8a, 18a, and 32a stands, respectively. The concentra-
tions of TN, TP, TK, AN, and AK generally rose with increasing stand age, whereas AP did not differ
significantly among the stand ages. A significant negative correlation was observed between the frac-
tal dimension and TP, TK, and AN; however, its correlations with TN, AP, and AK were not statistically
significant. The establishment of Schima superba firebreak forests enhanced soil nutrient accumula-
tion, although the soil texture remained predominantly sandy. These findings offer a scientific basis
for assessing soil quality and guiding the sustainable management of Schima superba firebreak forests
in southern China.
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ERRAE MK IR EREL 8 8 Tiiks, SURARRR (R S T 2R ok SRR R TR S i <
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P w7 A BB R ARG (Schima superba)lis KM EAE 7 FIM I ESENE K PR A RUK 5 7 TR
WE[T], AHIIAEA B BAT IR R ISR KA RAE, IR E PEXE DL R R iz
MRS SR ZL IR AR G BRI O S AR Bk b, 35T B S AR S T RE T IR AL XU (4] AT,
BUAT AR IR R 2 M BT AR O3 5 R R 55 15 R BE VA [3] (8], BN AT B Sty - IR AL RFE 1) & LT 7T
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SCRAT MM 7 TR (11 BEFURM], TR 4RSI RS RAL H R AR /N A sy — R L, IR
SRE R IR ESK R SR AR R OR AR S 2 FAE L, [R]I AERI T  3a [A] AR  e
FA 18R 5 2R AR T A2 00 RS B RF L 4 12]-[15]0 T utk, B 70 LLNE A AS ) Ak R A A iy bk
NG, M IR . RS IR R (IR R AR B SEAN [ AR AT 17 AR SR
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DOI: 10.12677/hjss.2026.144021 214 LIkl


https://doi.org/10.12677/hjss.2026.144021
http://creativecommons.org/licenses/by/4.0/

it

2. B G3E
2.1. AARXER

WFFE XA T T 2R 28 2 PR T A AR Ll B AR AR A [ (112°29'0"E~112°29'40"E, 23°6'39"N~23°7'12"N), J&
T IR R 2R R X . PR DA B U N, RE BN R & BRI Z 4. M
B A S A B kAR 2 el AR AR A B bR 1 23 P I 58 e B B TR (1994~2007 4R )R LIS
LB 28 3 B 7 KR 265.46 km, 78 S5 THIFY 386.11 AW; 1 T.FE(2008~2016 )ik — 5 ¥ AR 4%,
K E 160 km- AR 310 2B AR5 LLARTR (Schima superba) 3 B RER B, & M7 15 % & 92.9%.
BEEAT, X R TR B KO A BE 425.46 km,  EHTARIE 696.11 Ak

2.2. HmERESHE

AN 8 H(8a)s 18 HFE(18a) /¢ 32 (32a) A = ANANRIFRES (I AAar By KM T e 1 3 AR AR (55 1)

X = ASMRES 20 3 X LA N ARSI I R AR, W] RG0S AR A [R) A K 7 o B 1 45
PERR R . BN R AR BN 20 m x 20 m IET T, KA “S” EESLRAT RCRAE i, B PR %
BHIINEREREX . ZIEHEEm, SRy TR ERE: 8 FAEMR AU EEEL 20cm; 18 4F
A 30 AEAE IR B R R IR, (B 2 HORE SR 20~25 em. IR FERAREE — 3, TS — R
£ 0~20 cm LEMNRGFES, H TGS LIEEAG I BRI E 5 0. BURLZE A FH 2 SO L FE o3 A3k
17 3R AT IS E(TN) EBE(TP) 481 (TK) 2 Ad F LK 8 205 NaOH &Rk - 4H8hHT b (i
WGE; HAE(AN) HABEAP) B AK) 7 A RS B0% . 3R - SR IS MBS IR 52
BTN E o

Table 1. Overview of the sample plot
= 1. R

FE R R /m RG> 2 BE /B ha! PRI /om R SOC/gkg™ pH
8a 208 2600 9.63 26 21.37 4.09
18a 220 1600 16.34 23 30.34 4.04
32a 219 1200 19.33 24 31.38 439
2.3. HiEAbE

- SFURL LR A 1 26 [ 1) > Gtk R AT R 4y, KRR /N T 0.002 mm (52 A FRL, /T 0.002 mm 5
0.05 mm Z [A] U A0RL, TRIARAE 0.05 mm 2 2 mm 36 B N N AR ER . ASHT 77 5% B 3 2 T A R 1
HAIER TR 11]. KA SPSS 19.0 HHAT K 3= 77 253 H1(One-way ANOVA), LUK IR A [RIARES A7 B
KM I T R 2

3. RS
3.1. HIRBIRFN S FL 4 BT I HFAE

R A R AR R A R T, RGBT 93%, BRI EEUK. BEERRIRIN, BRSE Rk
5 THOAR AL a3, 8a MR 2> B 1 (52.66%), 18a MK7r 1% (44.36%), 32a K7 [HITH 4 48.62%, % ARid(A) 2
FYERZEAKFE ). MRS Ef @S SRR, 8a MR Hk42.93%), 18a Mo F+ 2k
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(49.22%), 32a MK [EE 44.87%, 18a M BE ST 8a Ml 32a #hoy, G - HIMLEEZEER ., RSk
MW INFES T, 8a AR 4.40%, 18a Fl 32a AR HIMEE 6.42%H1 6.51%, % 8a M4 B4R TF
45.9%%1 48.0%, 18a 5 32a oy =R ARE, H - HWEZEST 8a k.

390 T HE R BE AR S 1 B VR B, 8a. 18a A1 32a #RAr 20 5HIA 2.72. 2.64 Al 2.58, & Mhikia) 2 745
LR EKF. 8a MMAWRIE ERm . B SERIK, SAEREK: 18a MR AE R & 215 2 &
B, OTEAERE 2 BRAG 32a MR RPRLE A 18a W NI, (HEMR S BYERrfae, Hm4Esul— bk
1%,
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Figure 1. Characteristics of soil particle size and fractal dimension variation. Different lowercase letters indicate significant
differences (P < 0.05)
1. HRRBRMATHERTUBE. FRNEFBRTERRE(P <0.05)

3.2. TMFASFHEM S HERRIX R

AR, HEAKTEL 18a Mo m(2.10 gke), SEMET 8a M4r(1.58 g/kg), 32a R4y
(1.87 ghkg) /v T = #F Z18), H5WMEHITEEZE Z S . SRR 2N 23— 800 BRI In Rt =
i, 32a MR 20(0.38 g/kg)F1AH(14.81 ghkg)d W& =T 8a Ml 18a #h7y, M 32a 1 8a 4xfifeFt
52.0%, LT 30.1%, FIARGE BT SO KR B, fonR R R R A W R REER .

TETR I TT 10, WA S B AR RS G B IR Ty, 8a. 18a Al 32a #K4343 714 0.14. 0.18 F1 0.22
g/kg, FWRESIH) 2 I8 B2 K, 32a 5% 8a /Tt 57.1%, S Mt H 205G 205 P o bk ikt 4y o 7 e A BBURK
RAER-E B 18a Al 32a R3] JC 2 25 25 5(38.21 A1 38.87 mg/kg), 1HIE T 8a #h73(23.21 mg/kg), 1
MRZ) 66%. A RS B SME LR E 2R, ZRACH 2.32~2.48 mg/kg.
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I TR 75 o Fahn 2 U DG A, (A DGR 5 B DR 97 23 b 2B AN [ T A7 7 IR 2 23 (1) 2). TN
AP. AK 50 4E50 vk ZE0(RY) 518 0.02. 0.07 #10.02, H P>0.05, MRMELHREEEZKT, £
AR SRR 2 TR ARFEAE LA SRR IR =R S s AR R . AHELZ R, TP. TK. AN 550 TE4E5
2 EEAMRP <0.01), R2KK N 030, 0.33 F10.26, Hr TK B3NSR BAL. 2 TR4EH0M A, FAE
AR ZE o o5 LU, T TP TK. AN SRS 2 RE MM, RIS LR SRR, =
HEEETHEA.
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Figure 2. Relationship between soil nutrient characteristics and fractal dimension

2. HIEFHSEER S AR X R
4. it
4.1. TIRIELE R KT DHEFRE A RIHEE AR BB A =R 14

TR R EWEEREFR BRI KRN, ERHDZISRrEREERST 8 4
Moy, RBLWERIFR 0 E RN . 1ZERE T~42 ARG N TR LA WIS 161, BRA RS,
18 4F\ 32 AFAEM I R G H R EE ST 8 M. RERE 9~12 H e GRS
FVED, AHREAIAEN KRGS I, D3RG KA 4E B0 A ROR i . AR KE
MR, MRRARN FG AR UGS T B K 4UR0RL [ T 3B A2 7 KALBE, 2t — P hn el - 4%
BSAG[17], WETERIEERL, Bk S EREAES T, BEIE VX R BEAKEREE N, RS R LT
i, (B IR TRAERUR TTHZE AR . 70 AR 9 RAL ORI ) A7 R 2 AT B AU I 2R 5 FR AT
FAH BRI 3, FHIBURLA AR A% . RHLERA[15]. MBS BuF, RS & 0038 ROk Eh 7 TR 4E 50t =,
HAW SR E AT TR, DA TR AR R & B — R e, MRk, A
RLRIRRL =& AR ZR A B 29[ 110 18a AR RLAI KL A4 [ I 1 A R0RE 7 Ak T2 511888, 7378
UER 8a T FE; 5 32a Mgy, MRS W] VR RR 4R AR E , OB LN =417 AR S T bk -
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MRS, BRIV, SRR — PRI, RS BMWRINERE, RETHRSKE
AR AR kS [ ) ZN A HEE . 8a AIARMTEL, MORAR P FEAC. HRARER, PR KU AN A T B
KRR, ORAERTE 4 BEEMRINIIN, WRMEY . FyEAR R NSOC H 21.37 7+ % 30.34
g'kg™"), MRARFE T EHBFIDHNIGHE, BRI ED ETt.

4.2. RS HEHF S HFHERR T

AW, IR TE4EES TN, AP I AK HIAHSRIE RIS R #E K, M5 TP, TK 1 AN 2 &3
AR, HERAREARE REESFHE. X415 06 T s8R FERKER: 2Rk
B TAERE AR . SRR SE 2 8BS, IR R 07D A b By BT 7T
WERY, HHEHRS SR, S EYEE EMIC13][17]; HEg it 3 Fh 75k s 20w R R RER
W, 4R SR . BRES R R IEASC[18]. SR, [HF L 3 i SRR A5 S A BB 7 S
T SRR 5O RS 25 1 2 5 2 SR AR DR 18] 3 A 2 S AR A R DRI FE T 40 T 4 50 ) A 75 25 25 SUBB I 7T
R - R AR AL, o ASHIF 7T (X AR 5T 398 T 4T 0k B B = S TR 8a bR 40 BB A BN 4.40%,
32a IRAN A2 7%, FIRE S I 7L X L3R B TR AR TUE, & &8RS X AERME 5414 (pH 4.04~4.39)
AR AR B A SR B VR B, AR LA Fe-P A1 AL-P JEZG & %2, 17 AR MR B B s B0 E B AE T IR AR
WA Z ], RO A R AR ], 5 BURCRH A S BN K11 [12]. AR U SkE S I8 T 1 SR AR 1)
PIERRVERI[11]: 182 A1 32a MRAXIRURV KL, BhRIIGINA & E 2 Ak, WMEGILEN L, RIS
PR BRI A R . X 58 L E X R A g R — 3, TSR TR S AR, A
i R AEOE, UL TR YRR 7795 I 0% RAEAS [ (1) - 38 2R RIAIT 5 2% AF T 7 Bt S BAH S (1 A
K[19].

4.3. HER

ABTFCRA RIS IE] 7 T3k B AEHR R AN R R R 2 7 s, (BJoiR e bR Lty dh
A R 2 TR S P X ARV J O B (TS AE SN, % PRI R It BRE AR, (B rv)  AE % Jmy AR e s 52
T REAFEAROZE T, IXAE—E AR L LRI REOR 1 Bifnt 1 LSS RN . AN, 2L iR 3
M PR, ABEFOCRE T 0~20 em R)Z H3E, REEERIRZPBRALE S IR B IR, A
AR AR, HARAIHAE TIRECEE AR B Rl AL 18 N AR A 22 A £ o7 S 7Y
oA

5. &g

AHEFEIHT T A RIS AT Bl KOs - ERORL ZH B 3 TR AR S 7 73 & B AR AR S A LR &R
W TEIX A SRR ALl DARD KL AR, =38 S it HOBE 93%, FRS EAMR, IR a A R .
BEE RIS N, RS B R SERE R TGS, BrRL S BT . RRE B s, TR
UEROBUFRAR, A ARES IR 22 57 Bk B2k, RIS AR AR 2R KL B RL AN R KL BC S5 4 (1 41
Hl2y, A BRR S B R - ERE. BIEAE. e, SR A R S B AR R Ak
ST, Hrh ek, ARG RS PRI (R 22 B, A RO RS (R T B2 2 R H AR T
HERWEAKT, BT LRI R EZRBIE 7. B HrRY], R4S R, SRR R R
FEHAR, HRE. ABBEERH PRI ARE B AT, S 73 T 4EBO AN R 57 70 B AR e 147
FEWIER 73t o AT Bl KRS R A T 6 3857 70 R R EAT W S e st AR 5 v el g SR el 0 R e
Wi 3 fe UK. AR, BRI EENE M T RER TS - WA R A E IRER S, HER SR
AR LA Bl K 285, AP A8 A B o SR A B R 25 B e P S I 75 i 4
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