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Anal ysis of Soil Chemcal Properties Between a Pure Sand of G nnanonum

canphora and a Pure Sand of P nus nassoni ana Under Acid Deposition

L! Zhi-yongl, CGHEN Ji an-jun2, WANG Yan- hui 3

(1 Gllege of Agriculture, Henan Lhiversity of Science and Technol ogy, Luoyang 471003, (China, 2 Gl |l ege of Agricul ture,

South China Agric. Lhiv. , GQuangzhou 510642, China, 3 Institute of Forest Ecol ogy, Environnent and Protection, (i nese
Acadeny of Forestry; Key Laboratory of Forest Ecol ogical Environnent, The Sate Forestry Admnistration, Beljing 100091, China)
Abstract: A conparative I nvestigation was nade on soil chemcal properties between a pure stand of G n-
nanonmum canphora and a pure stand of PInus massoni ana, which grew under geographically simlar con-
ditions and were exposed to acid deposition. The results showed that the average pH val ues I n the upper,
m ddl e and | ower soil |ayers in the pure stand of QG nnanonum canphora were 3.91,4. 23 and 4. 62, and
base saturation (BS) val ues were 13.11% 45.06% and 55. 14% respectively. The average pH val ues
In the upper, mddle and |ower soil |layers in pure stand of Pinus nassoniana were 3.78, 3.88 and 3, 89,
and BS val ues were 9.25% 11.68% and 20.96% , respectively. Contents of organic nmatter in the md-
dle soil layer, total Pin the mddle and | ower soil |ayers and exchangeabl e base cations (Ca2~ and
M2+ ) 1n all soil layers in the pure stand of QG nnanmormum canphora were significantly higher than those
In the pure stand of Pinus nassoniana ( P < O 05 ). Contents of exchangeable A13+ and H + 1ons 1 n the
m ddl e and | ower soil layers and Fe3+ in the upper and mddle soil layers in the pure stand of Q nnano-
mum canphora were clearly |ower than those in the pure stand of Pinus massoniana ( P < 0. 05 ). The
results fromthis study iIindicated that the pure stand of G nnanonum canphora coul d sl ow down soil acidi -
fication and I nprove soil fertility.

Key words:acid deposition; Cinnamonmum canphora; Pinus massoni ana; solil chem cal properties
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nus massoniana FIF&HE Cinnamomum camphora &P E 1%
X8 Z LR, B XS BRUTRE #1123 BR 1L By §i Pk 2= 7))
RR. S REAME I Va R b X 1) 3 E 4T MR F, ZEIE AR
A fEE A, X BR VTR A - SRR AL S R R (R
K FRE, HEAHPEL LEENZED, gt
RERE LT RERSE; MEBEENEFEZENERN
AR ZEE AR P A B R, HBUBRRE R L 2
R EZFENAAFH A KEE AL HE R
T EFHE. — AN, HERUIRES | R B0 L 58RIk e
SHAE PR R FISR - IR R 2 T R RN IR B £ R R
H E I, BRI BRUTFE 2 F ZR0K - S B4k M TR
AR ME S BRURTA S — 25 RXBRITE
2T DR IR AL 4R S (B Y ARl
=R RS SRR ZE7 Kt
55, N, AW ST SR TE BR UTRE 2 M T B A A SE Hb 1Y
T FPAERKWEF RIS B SR, 2 LR E
I L= T, T E N BRTIE R IR E S R
Gr ik B A B HR AL SR AR TR,
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Bl XA T EH R VLAE X 8k LU PR3, T B
PR B AR 6 7 [, BT A K2y 25 km, 4R T LS
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28 %

29°38' FlIFR 42 106°41' , ¥R 512 ~579 m, g W PG
SR, FERIR 18 C,FEHFREKE 1 100 mm, F1
S SAHXHE B 80% (3T 1971—2000 FF5E) , -3
AEDE AT E, L EREE 50 ~ 80 cm,
FHEARE1.25~1.34 g+ em ™, HIEFLBE 47% ~
50% . R 1L FEAL T I )1 23 PN , 32 45 BR HLIE B 52 1
B% A AR L R EC BRI, MU P 28, = [ T a1
A, ImzE/D , BHEHE R ES KR Z Y8 B
W T R AR E SR, BRI RERE, K
HEMERR, Ik 2% ~5% ,f&K pH {HA] 3£ 4.0 ~
4.2,90,  BFE5EBuK47~5Tgm™ - g 10
H T RIEZ BTN , IR E.

FEF RSN B B B BB AL 2K N 31T L 584k
FHREAA. FEARALS BRI S 1980 5
&, BRI 26 a(RBEBRINHER 2 a),
EAMLLRT PR R RAEY, MR E X, E4 Z A8 LA
WL H Y N =, B 1F Bk Woodwardia japonica FI3E &
BEE PR Dryopteris fuscipes 55 , By BB AN SEAR P A 4 R 7
FEFH £ K Cunninghamia lanceolata 15 [X] Cyclo-
banopsis gauca. 2004 4£ 5 A FE A TEPI SN A&
% 20 m x 15 m BEHL 3 4>, AL PR 518 m, £
P A FHh, AL F AR B 3k, A LR 1. &4
SEHUFER 2 (Bl AR B B BT AR AR [E], B A
IR B TR AU AT .

A E R RSN

Tab.1 A survey of the investigating and sampling plots

%) FE R 5 H B LA dominant tree
stand plot no. density / T g SHnt B R
(#k + hm™?) mean mean diameter at mean defoliation
height/m breast height/cm percentage/ %

FAR A K 1 1 067 9.9 16.2 13
Cinnamomum 2 1133 ] [ 17.3 3
camphora stand 3 1 367 9.8 16. 1 16
IRy =28 N 4 1 167 9.4 14.5 25
Pinus massoniana 5 1 100 0.9 15.2 10
stand 6 1 333 9.1 14. 1 53

1) #E et FRK F MMM 47

2 BESMNERZE

FF+ 85T B 40 B, £ 84 10 em,
B 25 em 21K 100 em. TEEFEHL PN 23 HIZEEL 4 3R
RHEARVERER, ZFEENT 1.0 m B3R TER
it 4 MAHNEAHE | TEAER, 70 ~20.21 ~

40 141 ~60 em( 2 HEH LT JR)3 I EIKH
FE. R —RE R B SRR — ek AR W B R AR B 1 (]
—ERK 4 M ERBERASRSERRT, wEHE
NG, FLMOFE, AGH A% AU EELEL
P, ERTF BT 20 B LR, B2y 300 g =AM
BEE% AL AT T IRIE R AF LS 21T
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MAE &2 A PEPI B (K" Na® (Ca®t | 3 BE-HIRIR B 3 K. FE4KE S =R
Mg“* Al'Y Fe’' Mn** H"))SE NS N. 2P, és + 3 pH {EH 43518 3. 91 4. 23 F14. 62, L S A GiAK
AL S A pH {H. T H3E A Het: B I i) H’J’% 78.3. 88 F13. 89 45l & 0. 13.0. 35 F10. 73, 73,
BWIEREI LTI H K (Na* [ Ca®' \Mg*'. TEIEMEREBEKFE(P<0.05). RUIFES
A" Fe'* Mn*' 4P 4 S HEEME /A IRIS In- MR EAOBRAEER TS EMEEK.
trepid [ GRS B FRRFRGDEIEMNE; 22 3.2 ZTHRERERF HEBRES FHNHERNE
Wtk H' HE e ; H3E pH{ER 1 mol - LT[ TR (FR3) FXYH, 5SS EMAIMAE L, F#E
KCl 242, 7Kt 1:2. 5, EEMMIENE; 2N 4t P . FTELE K BEESES K 51.19% |
LIRERENE. HLE . £ N2 P £ SHPUTIHE 11.21% M 19.70% ,Na™ Jii & 43 2051 K 3. 14% .
. B R SPSS12. 0 Geit 5t it #r. 16.61% F117.17% ; £ ."p . TR 13 Ca™' JRE 31

A E 46. 83% (194. 70% F1 61.65% , Mg** [ &4
3 &ERIAM B BE 56. 15% 207. 93% #1 116. 80% , 2= 7R3k
3.1 TEFYIEHpH E BFKF(P<0.05); b B . FEIFELHBRELE R

=T

M2, S LELEGIREES  B9515 28.47% 154.87% #162.94% . | .. T2
FHRELS t,ﬁﬁ__%si%ﬁiﬁﬁhnﬁﬁﬁ%ﬁ FREAMN E. 13 A RE 48 5 5K 23.67% . 66.55% F
b TFREAIERVNEE RSB SRR S 89.40% ., . TEF+ENEZREBEEKFE (P <
6.80% \77.66% #19.28% , FZ+IEHWEREBE 0.05); L. P . TELHE M FESES IS

IK(P <0.05) . RIHF BB HLETE AT £
P R5E T B B 4K,

750.04% 213. 2% #115.05% , | HE+IE Fe’ ' JiR
B B0y 3K 43.68% F1 46.06% , F )2 + 85
M 3R] I, B 3 EpHEMKTEHEE 102.75% , 5 ¥535BZ/KE(P<0.05); F. . F
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Tab.2 Contents of total N, total P, total S and organic matter of soil layers in the pure stand of Cinnamomum camphora

)=+

and the pure stand of Pinus massoniana

W LHER  w(£Ntotal N)/  w(4 P total P)/ w(4 s total S)/  w(#HLK organic matter)/

stand soil layer (g-kg™') (g kg™) (g-kg™') (g-kg™)
F ATl F 1.3849+0.1087b  0.3864+0.0098b  0.1752+0.0112b  25.0559+1.706 1d
Cinnamomum i 0.849 8 +0.062 8a  0.451 8 +0.0325¢  0.181 7 +0.012 6b 20.535 5 +0.432 1c
camphora stand T 0.950 5+0.024 1a  0.3694+0.0334b  0.127 5+0.003 9a 8.792 0 +0.192 6a
LY e NI IS 0.968 9 +0.093 1a  0.3859 +0.012 8b 0.158 8 +0.008 Ob 23.460 4 +2.198 6d
Pinus massoniana o 0.908 3 +0.0502a  0.2951+0.0213a  0.1752 +0.013 4b 11.558 6 +0.353 5b
stand F 0.9609 +0.037 8a  0.2380+0.023 6a  0.208 0 +0.007 7b 8.045 7 +0.289 Sa

YA PEAFEHME 742 B #MEELRRAFHEETLE2F R E(P<0.05)
X3 FEEGHNDERGHTIENSHRUREF SEEFE (BS) 1 pH &Y

Tab.3 Contents of exchangeable cations, base saturation ( BS) and pH values of soil layers in the pure stand of Cinnamo-

mum camphora and the pure stand of Pinus massoniana

b{ L #MEMHE F exchangeable cation)/( cmol « kg = 1)

M stand i BY % pH
soll ayer K+ Na* Ca?* Mg? * AP+ Fe? + Mn2 * H *

AR 0.0531+0.0020b 0.009+0.0002a 0.4072+0.0031b 002420048 1.66420.1067 0.0051+0.02% 0.121740.00% 2.2541+0.1216c  13.11  3.9120.09a
Cinnamonmum 1t 0.087:0.0001a 0.0952+0.047a 1.188120.0115 0.2960.001d 0.798x0,0174b 0.005020,0072 0.1938=0.0113d 1.02070.118% 4506 4.23+0.02b
camphora stund F 00206000250 0.0780£0.0057a 149500924 0.4418+0.013le 02021001362 00078200007 0.181220.0079d 0.4597+0,01452  55.14  4.62+0.0b
LR L 0047220083 0.0068+0.00% 0277300842 0.0592+0.0090a 2.180520.2146c 0.04520.044d 0.04320.007a 24670280 925  3.78:0.10a
Finus massonian - 0.098+0.0082  0.114220.006% 040822001526 0.097320.0051b 21518202100c 0.09320.0007b 0.061 8200053 2498820104 1168  3.88+0.022
stand F 0.042+0.0060a 0.9276+0.0067c 0.203810.0172¢ 2.071+0.29% 0.008920,005a 0.1575+0.0183c 2.489:0.052% 20.% 3.8 :0.03

0.027 0+0.003 Ob

)R FPAAATFHEA AL, RN #EEELRRAFEETEFEF(P<0.05)
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ELXEH RE 22 5K 7.87% . 59. 11% F0
81.49% . TETEHNEREEEKFE (P <
0.05); L. TETHEERE F L &5 51K
13.25% .58.91% Hi 81. 60% . & ]2 1 338 +h Fo4f0 F1 B
¥ T SR,
3.3 I@meN£SHEP

AR (F2) RN, 5L ENAMAE L, FE
MRS N RESER 42.94% . =REBE
(P <0.05), 4. F &FE L FE5 MK 6.45% Fi
1.09%; L P . TELTELP FRESESTHINE
0.13% 53.11% F1 55.18% , . TR+ HEHNE R X
BEKE(P<0.05); + . HETEHEL2 S JRESES
S5 10.36% #1 3.73% , T |2 + 384K 38. 72% , F &2
TENERKBEKFE(P<0.05).

4 TREHER

AR BRRIIFFERKB™EZm FHERT
BRI EESEEE T ST AR (L | 25 ()RR T | 5 BT 4R AR i
A8 7] B9 AT B PEAR 4 9 55 B2 4 7 B A 4 Al AR 3t
FAELETHEERAEENER. FEAKE E
TP MERILE T (Ca® 1 Mg™" ) & B AL A0
B T 5 B di A8 ] 2 IR ) 3T REAE, T AL |
H' 81K, 70 ~60 cm + =, HFEAMA pH (HEE
{LFE 3.91 ~4.62 Z[a], T A S AR pH {H AL 7E
3.78 ~3.89 Z 6], B A THERN L FEH, FHL
EMAMN T ERUHVZWMEEC AR TERER,
TR R LA &, FEAgNESR
Wk TIRRACHIBE ). B TR R AR £ (8] L
B B, ShaP it M BR UTRE IR N i 2 —FE 1, 13
PIIRERE WM AHZEA K, T H _E N E 8K, Ef]
EEERENRIIEGABRBASEINNRA, B
AR ERFAFE—EEMN EFE]RE A RBE
F I BN SEAR AL FE 4T v I 95 40 20-4% T B SR ROl e
NERTCRESH S EF =4 1 N IE R (I7EHE Y 5 i
SV RV o % EH N B T B RO AR R =Y
S YIHRAFERS B AR BEBZ, M
BRARHEEYT S S8R, FRBRYER, B
A F) -+ S BT R L D R AR

MRS BRI E R R R A AHE R W
MARFILE RSN E R 0+ K425 DA BFSE
GERNE FEAK L EAEYE.C Mg FEM
RN K pH (HEAE T 5 BAA AR, Akt + 3 %

-

#28 %

BRIV S MPRE 1K, XA M T R R U RE XS B R AR
HIfEE , R ARRTHERMRRKF(FR1).

A, N TR R LR GE R K F , TERR TR
o, ERARER A LR AR & LB
TIEPER, AT LAF AR BE O R di AR 1 A
SR, LA BRI HIRAIER.
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