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Abstract: The temporal dynamic chara cteristics of soil total organic carbon (TOC) content, soil microbial
biomass carbon (SMBC) content, and the fractal characteristics of soil TOC content with SMBC content of
poplar (Populus deltoides ‘1-35°) plantations in coastal areas of northern Jiangsu Province were studied. Five
nitrogen (N) levels were set in the sampled area, namely No(N 0 g-m=-a™, control), N;(N 5 g-m?-a™), N, (N
10 gem™+a™), N3s(N 15 g-m™-a™), and N,(N 30 g-m™?-a™). Soil samples for laboratory analyses were collected
in April, June, August, October, and December 2015, and fractal theory was used to analyze the data. Results
showed that the soil TOC mass fraction for the different concentrations of N added treatments were highly sig-
nificant (P<<0.01), and the fractal dimension D of the soil TOC mass fraction with time ranged from 1.805 to
1.949. The fractal dimension D was ranked as N;>N,>N,>N,>N,. In June and October, different concentra-
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tions of N added treatments had no significant effects on the SMBC mass fraction (P>0.05). In April, August,
and December, the effects of the SMBC mass fraction for different concentrations of N added treatments were
highly significant (P<<0.01), and the fractal dimension D of the soil TOC mass fraction with time ranged from
1.728 to 1.963. The fractal dimension D was ranked as N,>>N;>N,>N,>N,. The fractal dimension D of the
soil TOC mass fraction with the SMBC mass fraction for different concentrations of N added ranged from 2.207
to 2.342, and the fractal dimension D was ranked as N;>N,>N,>N,>N,. The fractal dimension D of the soil
TOC mass fraction with the SMBC mass fraction for different months ranged from 1.650 to 6.149, and the frac-
tal dimension D was ranked as June >October > April > August >December. N, and N; were obtained. Under
the medium concentration of nitrogen treatment, the time dynamics of soil TOC and SMBC and soil TOC varies
with SMBC were more random and complex than other concentrations; In June and October, the soil TOC varies
with SMBC was more flexible and complex. [ Ch, 2 fig. 4 tab. 37 ref.]

Key words: forest soil science; nitrogen addition; soil total organic carbon; soil microbial biomass carbon; frac-

tal theory; poplar plantation

B O A BR A VTR ™ E Y X2 — o AU TR AT E - BB bR A 25 R G T RE A B A R
Wi o RRAK SRR A e 24 7 4 Bkt S 0 T0% , LA AZ At n] RE 2 BOR U AR A ek R K AR
EORR B " L RUE Y TE RE AL 10 5 e 4 . SR M PR DL SO A A K A A P i O A A
@ES LY 5 2RI T RN, %) s pH R S R A A M A P SR A R R
SMIR RS A SRR Y B e i TR L AR S AR G IR 2 5 DL AN R R 2R B A e S R SRR T
TiEf A2 82 JBE 2 S S DR T AN SR ) 700 SR AR W O 5 3 AT BB (total organic carbon, TOC) Y
RARWHUIME R . FER PRI + 5 b, 3B ) 4 9 1% (soil microbial biomass carbon, SMBC)
JBt i S B B A AL A 3 TOC 43 BEAT SRR BE 35+ 20 REABL™ s AR 20 SR B AR T DI o 4 7 4K
ER AR — e A R SRR ORE R L AN Sl LK e S A B A 4 T
RS, P Z M AR R IR Z o FATIA A [ AM IR U5 AR L3 TOC #i SMBC Jf A 2
A B 2 PR SO R AR G , T — R R 2 AR IIO A S G AR o Ik, FERESE P Z 18] A9 RLAEE I 5] A0 B
HOIE ™, BRI 2 4 TR L % . BURROUGH ™1 Yf 4 T Bl iz HI F 3Rl g v, 45
R 5 Bl AR EE Kl 2 SR R R BT 0 S M ) I s AR AR AE AR L, P 23R 2 R o O ) A A
ARk, [E N AMR Z 22 E ok 0 e Bgis T — R 9 L8 Jm PE S 2 A AL LR A W50 v S AR T
TLIRAE R B AR B A SESR ke, s H 0 TR BB il 1 A [] & AP R U s A% SMBC. [t 73 B0F - 3
TOC J5t it 73 B BE I 1] A2 A 1 S AR DL BGX 2 MR PR I -G G AR, X T + 3% TOC Ay R 22 4k
YRS S WA [R) 2298 7 ST b S e 9 A 7 Wk I R

1 AR5 7%

11 HRRER

RS X VAR VT 3548 3R 00 T BE N I AR 2 b3, HCH B 37 8 Wy 32°48'40°N, 120°49'31"E., 75 & Mz
REVLF5 A R BB 2, BT 1965 4F, J& T BRI A R A WO X, ORI, AR S AU
H14.6 °C, 4EXTCREM 2250 d, FBFEKER 1051.0 mm, X HBEECY 2 169.6 h, T3
b -, RO AP L, pH ERERYE . KRR T 2012 4F 2 A R4, ik A TAME A A
BB R R SRUITT IR A 0 MR 220 8 A TR MG 0 7 2% R A A [T SO0, 7E bR I B % 11 4R A AR
W Populus deltoides  *1-35° N TAKSr, OBEHIEBL: /N 20 m x 90 m, 3 AT, QLR 7
B BATEFHARE S B 10 m x 20 m BT (BEHLIX 415250 07 1L HER] ), FEJ7 2 1 8 ol 52 10 m,
BB 20 m x 90 m, @SLHALH ALy RS AL I NoOiE % 0 g=m+a™!, XFIR), N (HEi% S g
m?-a”), No(hi% 10 g-m™+a™), Ny(ii% 15 g-m?-a™), NJ(i% 30 g-m?-a™), FEAHAFEAYERK T 5-10
AHATHAAL IR, 1y A, JE 6 vc-atie,



658 TR AN N N = 1 2019 4 8 1 20 H

12 BRRESHHAE

e 2015 AR HAR 50 . AESCIRREHLN, T4, 6, 8, 10, 12 7 7E45 ANl &R 7 N BEHLE I 5 4
RFES, L EE0~10 em 2488, HERESHF I SCI0 = 0, K W — Al JRE T PG 5 4% - HERE AL T
SHRG 1A%, Ot 7548, BEE RS 2 0y, — M Aa)E, o 2 mm BN S #EAT SMBC I &
T— B BRRT . A4k i 2 mm 055 AT+ HERG HLER (TOC) LA J pH (B 45 I Ath 48 #5190 o + 4
TOC Rl 55 TOC-VCPH 2 Hr G sz ™ s £ 3 GlE 9 A 4 i i ok 0 B 28 - iR p i 4 e ™ +
18 pH (R m(4):m(K)=1.02.5 BRI ™" 3R Z (NOS-N )R DR K AN ee B il 2 2

F A Origin 8.5, SPSS 19.0 fil Excel 2016 25 11744 43 A7 A e 4b B, SR FH o &2 900 55y 22 43 A LB
KR 7 22 53 B A [R) it K 7 1248 TOC F1 SMBC 19 22 52 i P, JFXEA R T o A ) 5 U AT A 42
TOC Jfi 53 %k . SMBC Jit it 43 B 2 5 L B (S 3 MK 0.05)
1.3 TEHSEEENITE

HAUSDORFF 7 1919 4R 42 1 T i 2245 [ i ME &, st 28 R e B0 T LAIE S by, B vl DU 3
o vl DU, FROMSEE RAER, W— AN IEAIR S R4y N AN K/NRDE 25 58 e MR /N, 4 —
AN B2 B2 2 SR TR 19 r A, D 552 738 I 4450 D=lim[1ogN (r)/log (1/r) |, T3 1 JEA [ 3k 43 T S 40
TG — o bR BE A, BIVIU R B0 ek RURE $e BR — BRI 8 RO AN AR fk ,  RIAE XSO B Ak dr AR 18, I35 Al
INCTRBAUS K EHK, HRRE 50TR4ER D ZEA WM T KR D=f(k). REAARGME, X
BREL D=f (k)W A AH R, 4R FH 22 55 o6 K005 (semivariogram , SV FAR 45 ) 52 335 %5 B 125 31 55 43 4E (power
spectrum density, PSD)™'%  AMF 57 K F PSD 543 #7 + 4% TOC 1 SMBC Ffi A 11 A2 AL 1) 53 T 5 & LA K+
HE TOC 5 SMBC (/08 6 R o 208 PSD 4k AT F AR T REE R

S(f)ecf ™, (1)
XD fRR, A TREAG; S¢) & PSD, EAMI P35 TOC, SMBC; w J& PSD
iy 26 ) 2 Il 05 r A5 Il L ER R . ARER w 5B 4EE D IR N
D=(5-w)/2, (2)

L (2)H: D g R FRAE T 4 TOC F1 SMBC [ 7 15 28 1k (1 &2 24 B2 B2 LA e £ 4 TOC Joii it 43 B i SMBC Jii #t
I BB B 2R R EE

2 HERGAH

21 FMANT L1 TOC MR BN

R AXS 3 TOC Jit it 70 B i .35 (P<<0.05) , &l ATEAS R A x5 3 TOC 57 &2 73 B0 52 Wil A
F(E 1), @ZHR 24500, 4, 6, 8, 10, 12 AR L3 TOC T i 43 B0 i il i 3 (P<
0.01), ZHALLIET 1458 TOC i s FiEAE K 2 6-8 H BEREAL, FEdEAERKZ 10-12 | 12-4 J B3
B 2 XA R AU A KSE R 48 TOC i 43

3
(=]
1

" . N — e Ab
WM TR, LPURR B AKET L TR | o AN A
RO R 5 AR 5 (P<0.01). sl AnyBb Abab ppE R
o " N = c B (4 <] b2
W5 X R it UKCOF - TOC i oy sebamd il <, | =LA = B/ n R | A
AN S 4 = = Py = :':‘ = ’1:4
LA DV T (R Do i L B No 2, 0] = B S | 2
VKT B TOC R APHCS R L REAEER S0 P00 B | S E il
DR = | (e = || = | (7S = ||
. MARKEEEAT s N N RINGBRUCE TR = OoBee HIS S8 HIAR R
|42 s 8l g gl
TOC i A8 R fl b B e b, Nk o LR E His HIE HE
4 6 10 12

KPR 4 TOC Joi i 73 %555 1 1] 1 5 4R A 2 35 1

8
A
MG, X5 IR B R AT — 2 AR IXOR BN, MmN, AN, BN, BN,
ol SRR P F R TOC Ttk Syt el Aoty D Apfy RS FHFR 10 2 M2 53 B A(P<0.05):

A NG 7 B R R BAL L2 1) %2 7 B 3 (P<<0.05)
A1 SWATHHAILKLIE TOC 6 afE3h &

Figure 1 Dynamics of total organic carbon in poplar plantations
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Table 1 Dynamics fractal characteristics of total organic carbon

under nitrogen treatment

i Z K WA Ji iR R*  AYIBHEAL(PSD i)
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Figure 2 Dynamics of soil microbial biomass carbon in

poplar plantations under nitrogen treatment
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Table 2 Dynamics fractal characteristics of soil microbial

biomass carbon under nitrogen treatment
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Table 3 Dynamics fractal characteristics of soil microbial Table 4  Dynamics fractal characteristics of soil microbial
biomass carbon with total organic carbon under biomass carbon with total organic carbon under
nitrogen treatment different months
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