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Fig.1 The piled burnt residues of the nematode-infected harvest of Pinus massoniana



1378 + B

(B
A
=
i
W
<
%

JEH 10 MER.
1.3 HRIEES5HH
20223 H3H Gk 1dE) , BERRmK
Gy Ja . AEKHER [F AL B A5 0 AR KB AL, F0~5
cm A1 5 ~ 10 cm 735l AT 5 SO SIHURE, 2 etk
IRERFEVR G AN — A, KIEHG . KHEL G IR
Kpe 3% 10 MEE, it 60 tr L. R Lifis
FSIG =5, BRI, AR5 2 )6 2 mm 6. o
i e ) R S E AR, AT 8% pHL i E
HAKE. AHUR. & C MRS RN EENE S
T,
oK L 25 1A 5, H pHit (Starter

3100, SEE) MlE 3 pH, 1A YU KA HHE

(&) E; IS C N SERHATER
S ¥4 (Vario ISOTOPE cube, fE[E) e, 11
4 P& EH H,S0,-HCIO, & . B8P L ikl 2

(LY/T 1232—1999) ; FHBA S S TR RIS
4% (PE Optima 8000, 3&[E) iz L1573 o &

(K. Ca. Mg. Na. Fe. Mn. AD 4&; H] HCI-
H,S0, = . e aEle AR P& &

(LY/T 1233—1999) ; Z:H AB-DTPA 24274 (1
mol L' NH,HCO,-0.005 mol L' DTPA) &,
ICP-OES (PE Optima 8000, %[E) & +3%#7%45 70

6 -
(a)
5r Aa Aa B, Al Ag g,
4 L
T3
2 L
1 L
0 .
0~5 5~10
12 (em)
Soil depth
400 -(c) "
~ *é Aa
WE300F g,
& 2 Ab Ab
SN
i 2 99 =
& g
i .9
= g 100
'
0
0~5 5~10
+JZ (cm)
Soil depth

% (K. Ca. Mg. Na. Fe. Mn. AD HHEESE.
3% SPAR fTHE A 20 Reo.

SPAR =(Na+K)/(Ca+ Mg)'"? (D

X, SPAR NSy ittt CE&ESD , Na. K.
Ca Fl Mg 5 EORZIUMCRITE S S E (mgkeg ™)
1.4 EELE
KHMHEZE T Z 58 (Two-way ANOVA) H5ill
RN E . BRI BEAERX AR S
SR ERMARSGRE A EREW, KA
N ZE 7 (LSD) #HTHH 5 (a=0.05) .
Xof Kb B TA) 22 S N 3 ) R T AT R b
(PCA) , FZHUFFAEAE R T 1 Wby E 07 i 3 B4
e WA [ Ab B 3 R Z R E BT, BT
Guit b BT AALIAAE R (vA.1.1) kAT

2 HRE5SMH

2.1 REERISKYHERENT + IR {0 14 BT A 220

WK 2 fior, AFEMERA B ALK -3 pH. i
GSAKE, AN CEEREREER (P<
0.05) , FEHELT B A ZE M52 BAE R X R A AL
PR ZE 0 (P>0.05) « fF£0~5cm A1 5~10
em 2, KCHEF AR HEID 2 135 pH 43 A LR K

100 N .
o) dee W [ 3
SR=
~ o Aa Aa
] ; Ba Bb Ab Ab
% 2 50
-z
o &
B = 25
wn
0
0~5 5~10
+J2 (em)
Soil depth
100
(d)
- Aa
=55 A
2 8 Ba
by @
= =
0.8 S0f BbABbAD
4o 8
5 E 25
e
0
0~5 5~10
+JZ (em)
Soil depth

ARG RN A — LR ARG ERE LR (P<0.05) , ARG FREFRFA—EAR LR REER (P<0.05) . FH.
B2 HfEREX T 1% pH RE S/KE . BRI R

Fig.2 Effects of pile burning on soil pH, moisture content, organic matter and total carbon content
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BRAEERET T 3.78% 1 2.60% (K 2a) ; HERE
IR E SRR AR C sz R K HEAL
B (B 2b-d) , HRAELEMEEL, KHEFL
A LI R A KR AVURAA C S ES I EE
FRAK T 14.66%- 15.90% F1 19.97%, i K HEid 2 kb
LR E SRR AVURMA C SRR KL
BEEFEESR (P>0.05 . NALERESKE.
HHURMAE C HERBAEREER (P<0.001) , 0~
Sem LEFES/KE. AEME CSREEEST
5~10ecm 12, HEpHAELENEREEER (P>
0.05) -
22 REFEUHREGLERS TEEENEIN
AN R HE e Ao B R 0 2 1 22 ELAE 6 38 9R 43 ot

KEBLEELT (P>0.05) . BRI#EES N, H
R HARFR Sy TR B LR ERN (R 1D, B
e A NSO HE R e B BN . AR 0 ~ 5 em Al
5~10cm 12, KOS N SRR K
PRAEEEERIKT 17.25%; LR KBetE, Higk
Ja )4 & K. Ca. Mg. Fe. Mn fl Al & & 521
b, H2E RSB ARE R BEMEKT (P>0.05) .
AL E4E N, Py K. Cafll Al S BAFAEREEZE
% (P<0.05 , HF0o~5ecmEZ4E N, PA
CatEREETS5~10cm T ZE, M0~5cm LZ
ZEKMAIFZERZEKT 5~10em LZ. AFL
FE4E Mg, Fe. MnflNa BB LR EER (P>
0.05) .

R 1 HERERNIERSTREENRME(2=10)

Table 1 Effects of pile burning on the total contents of soil nutrient elements (n=10)
+)2 (em) fE N P K Ca Mg Fe Mn Al Na
Soil depth Location  (gkg™) (gkgh (gkgh (gkgh (gkgh (gkgh (gkgh (gkgh (gkg"
0~5 by 3.54+022Ba 0.50+0.02 Aa 4.33+0.19 Ab 0.56 £ 0.07 Aa 1.48 +0.06 Aa 11.00 £ 0.48 Aa 0.53+0.16 Aa 31.12+ 1.29 Ab 0.18 + 0.01 Aa

W% 4.12+0.28 ABa 0.52 +0.03 Aa 4.35+0.18 Ab 0.55+0.05 Aa 1.58 +0.08 Aa 11.56+ 0.58 Aa 0.51 +0.08 Aa 31.81 + 1.59 Ab 0.19 £ 0.01 Aa
MR 4.53+£0.27Aa 0.55+0.02 Aa 4.07 £0.23 Ab 0.47 £ 0.05 Aa 1.48 +0.09 Aa 10.87 £0.72 Aa 0.41 = 0.06 Aa 29.48 £ 1.49 Ab 0.18 £ 0.01 Aa

5~10 il

2.52+0.16 Bb 0.39+0.03 Ab 4.62+0.23 Aa 0.34+0.04 Ab 1.61 £0.11 Aa 11.81 +0.83 Aa 0.47 +0.16 Aa 34.99 £2.11 Aa 0.20 £ 0.01 Aa

A% 2.74+0.08 ABb 0.43 +0.02 Ab 4.58 = 0.14 Aa 0.36 = 0.03 Ab 1.57 = 0.08 Aa 11.17 £ 0.56 Aa 0.39 + 0.06 Aa 33.31 = 1.55 Aa 0.19 = 0.01 Aa
AHE 2.78+0.12 Ab_ 0.41 +0.03 Ab 4.54 +0.20 Aa 0.30 £ 0.03 Ab 1.50 +0.13 Aa 10.94 = 0.94 Aa 0.33 + 0.05 Aa 33.08 + 1.98 Aa 0.20 + 0.03 Aa

e RPEHRI LTI £ SRR EROR . ARREG FREORE — L RARGEBFEREER (P<0.05) , AFANGFRITRE—ABEAR 1)

AR EER (P<0.05) .

2.3 FEFISHERST HER S TTEASTSSENIN

AN TR HE B Ao B AN+ 2 1) 28 BAE A L35 A 2% P
FAEREZERI (P<0.05) , Mt HARKEFRD T
RERBLEELW (P>0.05) (£2) . HEX)
THAENESP. KM CaZBARERN (P<
0.05) o HEke Xt A % P YR A £ i
(K3a) , £0~5cm 12, SKAkEHEML,
KHEF O A T IEE M P S ERERE T 67.88%,
MHEREXT 5~ 10 cm TIEH M P & EE A L E M
(P>0.05) - f£0~5cm M 5~10cm L2, kK%
JE LA MRS KM Ca ZEEZER T 50.83%

56.13% (& 3b-c) ; K#EJ5 0~5cmH 5~10 cm
TIEAHE KM Ca B BEEZ® T R kELIE (P<
0.05) o kKFeJ5 LIEA XA Mgy Mn Fl Na & &340
(¥ 3d, 31, 3h) , LEEARES Fe fil Al B E 2 T %
o (Kl 3e,3g) , HERBRERBEWKE (P>
0.05) . AR L)ELEAENE K. Ca. Mg, Fe,
Mn fl Al EEAEREZR (P<0.0D) , Hf 0~
5cm L2 HIEHHE K. Cas Mg, Fe. Mn & &
ZET 5~10ecm )2, M 0~5cm BHERME Al
SERBEMT S5~10cm 1. RELEEHRSP
M Na HELEEZER (P>0.05) .

R2 MEMEMIENTBEARESHATENRNERAESTER

Table 2 Tow-way ANOVA results for the effects of pile location and soil layer on soil available nutrient elements

[SES
ANOVA P K Ca Mg Fe Mn Al Na
Factor
(A= F 4.871 4.871 7.322 3.029 2.573 0.351 1.325 0.403
P 0.011" 0.012° 0.001" 0.057 0.086 0.705 0.274 0.670
+Z F 0.654 38.508 41.298 72.395 8.233 20.380 44.525 2.460
P 0.422 0.000"*" 0.000"*" 0.000"** 0.005" 0.000"* 0.000"* 0.123
A= F 3.519 0.418 1.677 1.216 1.375 0.016 0.234 0.239
P 0.037" 0.661 0.197 0.305 0.262 0.984 0.792 0.788

VE: *FIR/RP<0.05, **KR/P<0.01, ***FRP<0.001.
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Fig.3 Effect of pile burning on the available contents of soil nutrient elements
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Fig.5 Principal component analysis of soil physiochemical properties and nutrients

x3 BIMSHEE FELILMBRiITTEHE

Table 3 Eigenvalue, variance proportion and cumulative contribution of each principal component

_ ES %
£JZ (em) o Principal component
Soil depth Parameter
PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PCY9 PC10
0~5 ERNRIE 4.6630 2.3783 1.4761 0.5505 0.3886 0.2573 0.1737 0.0561 0.0403 0.0161
T2 (%) 46.63 23.78 14.76 5.51 3.89 257 1.74 0.56 0.40 0.16
R TR E (%) 46.63 70.41 85.17 90.68 94.57 97.14 98.88 99.44 99.84 100
5~10 FEAEAY 5.0322 2.6296 0.9000 0.6621 0.3231 0.1807 0.1269 0.0686 0.0572 0.0196
T2 (%) 50.32 26.30 9.00 6.62 3.23 1.81 1.27 0.69 0.57 0.19
R TTERE: (%) 50.32 76.62 85.62 92.24 95.47 97.28 98.55 99.24 99.81 100
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F4 BI=A PCA EMSTRATFHETRY
Table 4 Soil parameter loadings of the first three principal components of PCA

+ 3R T 0~5cm 5~10cm

Soil parameter PCI PC2 PC3 PCl PC2 PC3
pH —0.255 —0.031 —0.568 —0.026 0.379 0.687
MC 0.349 —0.102 —0.243 —0.346 -0.267 0.182
OM 0.350 —0.389 —0.036 —0.233 —0.480 0.056
TC 0.386 -0.309 —-0.020 -0.330 -0.364 -0.010
TN 0.356 -0.375 -0.113 —0.365 —0.288 0.072
AP —0.225 -0.152 0.631 0.253 —0.047 —0.538
AK -0.219 —0.491 0.110 —0.383 0.194 -0.233
ACa —0.328 —0.396 —0.101 —0.362 0.308 —0.073
Ca/Al —0.323 —0.423 0.013 —0.341 0.314 —0.369
Ca/Mg -0.321 -0.027 —0.428 —0.354 0.325 —0.030

VE: MC: Jis&/KE; OM: AHUE; TC: &0k TN: &% AP: AW AK: AR Aca: HRUS: Ca/Al: HRUS/AMES; CaMg: AR/
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Effects of Pile Burning on Soil Nutrient Contents in a Harvested Pinus
massoniana Plantation

WANG Kuan', LIANG Shi-qgiang?, CHENG Liu-tao®, YAO Zhi*, MAN Jia-rui’, HU Ya-lin', WANG Yu-zhe!”
(1. College of JunCao Science and Ecology, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Luoyuan State-owned Forest Farm, Luoyuan
350600, China; 3. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: [Objective] The aim was to investigate the short-term effect of piled burning nematode-infected harvest residues of Pinus
massoniana on soil nutrient availability, in order to provide insightful information for maintaining soil fertility and enhancing vegetation
restoration in the burnt plantation. [Method] Soils were collected at 0 ~ 5 and 5 ~ 10 cm depth from the unburnt area and different
positions (center and edge) of the post-fire piles one day after burning in a recently harvested P. massoniana in mid-subtropical China.
Soil pH, moisture content, organic matter, total carbon (C), the total and available contents of (N, P, K, Ca, Mg, Na, Fe, Mn, and Al) were
measured, and Fe/Mn, Ca/Al, Ca/Mg, and SPAR were also calculated. [Result] O Soil pH, available K and Ca concentrations, and
Ca/Mg in the burnt area were significantly increased by 3.19%, 50.83%, 56.13%, and 28.01% compared to the unburnt control. @ Soil
moisture, organic matter, total C and total N concentrations in the center of the piles were significantly reduced by 14.66%, 15.90%,
19.97%, and 17.25%, respectively. However, the burning increased soil Ca/Al ratio by 107.01%. There was no significant difference in
soil moisture, organic matter, and total C concentrations as well as the Ca/Al ratio between the edge of the burnt pile and the control. 3
Soil available P concentration at 0 ~ 5 cm depth in the center of the pile was significantly increased by 67.88% than that of the unburnt
control, while no significant change was observed in the 5 ~ 10 cm soil. @Pile burning had no significant effect on soil total P, K, Ca,
Mg, Na, Fe, Mn, and Al concentrations, and Fe/Mn and SPAR. B&The principal component analysis showed that pile burning changed
soil properties at the 0 - 5 cm but not the 5 - 10 cm soil layer, and soil total C was the key factor driving the change in soil properties.
[Conclusion] Pile burning improved the availabilities of P, K and Ca in recently harvested P. massoniana plantations in the short term,
and the center of piles should be taken into account in maintaining forest fertility and restoring vegetation.

Key words: Pile burning; Pinus massoniana; Soil nutrient; Availability; Element ratio
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