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T SOIL ACIDITY AND NUTRIENT CONTENTS,
AND THEIR CHARACTERISTICS OF SEASONAL DYNAMIC
CHANGES UNDER 3 DIFFERENT FORESTS
OF DINGHUSHAN NATURE RESERVE

Xia Hanping Yu Qingfa Zhang Degiang
(Sauth China Institute of BotanyChinese Academy of SciencesGuangzhou 510650, China)

Abstract The soil acidity and contents of several nutrients,organic matter, hydrolysable
N,available P,K.exchangeable Ca.Mg.and their seasonal dynamic changes under 3 differ-
ent forests ,Pinus massoniana forest (PMF),pine and broadleaf mixed forest (PBMF),and
monsoon evergreen broadleaf forest(MEBF) of Dinghushan Nature Reserve were investi-
gated, Soil pH was ranked in the order PMF > PBMF >MERBF,and increased with soil
depth and the seasonal changes. The reason for the above phenomena was probably soil mi-
crobes, which had a significant correlation with soil pH. Soil nutrients were the highest in
MEBF, second in PBFM ,and lowest in PMF, In the same soil profile,they were the high-
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est in the surface horizon.and decreased with depth except exchangeable Ca. The seasonal
changes affected significantly available P,but did slightly organic matter.

Key words: forest soil, soil acidity, soil nutrients, dynamic changes of nutrients,
Dinghushan Nature Reserve.
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1.2 ahHRHsR

EXRF R LM HALR. R R EATRNE AN BE ARG ET.

L.2.1 DM (Pinas massoniana forest, PMF) (TR XK AT HEE, 419905 M o 0 WA,
BREO~200m G MERATHE EERAGFTAR B E—FXE R, M50, T WRK,
R MELMEM R, I (Eucalyptus robusia) s 8 (Castanopis fizsa) %,

1.2.2 S RE ot i8 532 (Pine and broedleaf mixed foreat ,PBMF) {FRFE W — ekl gEeogt
FEBERECE. H80E M B A A 200~ 400m A F N A THAHNGRR. EEHI®
H, e M A G - e T O N T L A O I TR R R T R o ) g L K R D AR B — A
AT AW e D B B A R R TR 2.5 6 A M 48 = A K (Schima superba) , 8 3E (Cas-
tanopis chinensis) T B2 I8 (Craibiodendron bwangtungense) . W%,

1. 2.3 % % 4% of Bk (Monsoon evergreen broadleaf forest MEBF} {2 TR EA .0 KA. B 250
~400m EAEREM AR R TR AR R AAETR BRERER LEHMEES
W, A, AR (Cryprocarya chinensis) 305 P HE (Craprocarya concinna ), I ¥ M Lindera chunni)
%,

1.3 RREESNBNE

1.3.1 ZELA E3APRBIAy M, F100345E 1. 4.7, 108 (A B RA . .80 EGITEAER IO L
M|, B20~20.20~40.40~60cm A T2 BIM#HR, 7, T B, KM A KT BERR SN
1.3.2 AT E N0 pH E AR O M. KRR (N, R (F) 8 (KD, XA (Ca) B (Mg).
WA pH EN5 1K, BRNE H YA N KCr.O-B i 112 FeSO M N A BBRIY.F 4
NH,F-HCI ##2 88 &K, Ca . Mgy NHOA: 3%, KT R HXEHNE.

2 HRGR

21 tHBMERXETHSENL

A1 s AR FTARE LB RS pH M R R R R @ s, seh L ST F @& pH 4314
(SETEHE + 95 % MTR) B M. 43+0. 03, B M4, 2700, 02, MMPR4. 21+0. C3. T R EIHRTFHEE
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Fig.1 The acil pH and its sessonel dynamic changes under 3 diffsrent forests
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Fig. 2 Contents of spil nutrients and their aessonal dynamic chenges under MEBF
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Fig. 3 Soil nutrients and their seasonsl dynamic changes in surface layers under 3 different forests
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EREFSZEMHLE, U THEMNZAHEAER HEEBARAE AR1TRY . T HREEH
SZEMEBEESEIHERESR M AL EMEMNEAEENERYRERE NS, THREE T
HEHRAEER =3 ERE =1 EMER . EEHELEARMHXERE D K BBIFA. AR
ERTTREHE.K EFEATBEREEMEM Ca MHE . SHBHAF L FRRFEEMEE.Z—A
SRR R RELRIUFERAX K BB ARSAVNRSYRS S . AMSHEFIRELE
A HEEMMEESEXCe BT WFTHEBREMN IR U AR K BSHMHEISE B HkHs
MEARZHBESHEBLRBES  PHESFRTIBESN TR Bt Ca BRE, N BEIH
HAEEE . EZNARCEX. T RANFVRSRENEN FXHUBREI - F2MEBFEMX,

W1 IFREE o+ WL R LR [ A4 R
Teble 1 Correlatlon matrix for soil chemical properties in 3 different forests

FR (i~ 20em} &+ # R (0~ 60cm!
Surface bonzonst 0~ 20em) 9=12 Whole scal profldes{i~60cm) n=236
H M N P K G Mg pH M K P K G Mg

1.400 1.02

-0.ne  1.00 0.7+ 1.00

0.81¢ 0.0+ 100 0,82+ 0.90+ 10D

-0.61# 0,42 0.47 1.00 57+ 072+ Q.85+ 100

084+ 0.3%+  035e 035 1.00 0,86+ 079+ 0.89»  Dbd»  LOC

.38 026 0.51 0.08 .57 1.6 0.3 )7 0.4l 0.n3 0.54+ 1.90

061 082+ .86k D2 X 1.00 -06le O.B4e  O.BE» 05k 077+ 033 1.0

» ZTHEEY T B F K F Significant level ax P=0. 01

BEST A AR AR 3% 5 R B BORE &, R O B AR S A BT — B
AEFF B AR B B Ca sh MM AR BERIBRBEESH T RAR BERBEHILR
I NP.K (U8R 53 08 T oMt X3 0 0 o 80 61 PR SEARTE (R B It 0 N - M BE A r E &Y
PR R 90 38 TR AR IR T B MR T &, #e 4K U B B R P 0 R SEARAER » T R o R TR A 2 [
REFER.
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Hit LB B FH S, KP pH.N. P K # Ca (U RN E . pH HEVEH AR N K.Ca WHEWE
FHTRMAAL . PHLEHEFRE IrRENEGA. 7NN IRERBEFREIRERE0H. 10
M. HUAR—42 R MUY EREREHL UL - FZAAZEARENETHET.

2 FEHEMIRERLEERERNEREFEIR (S ETED

Table 2 Effects of different forest types on the chemical properties of

soil surface layers under 3 differenl Foresis

HE !
pH 0. M. N P K Ca Mg
Forest type

Rk 4.10a* 4.72 173. 8a 1. G6a 4. 1a 0. 184a 0.132a
MEEF +0. 40+ +0. 36 +15.2 +. 44 +5.1 +0. 029 +0.013
R 4. 16a 2. 95b 95. 3b 1. 8la 37.7b 0. 130a 0. 062b
PBMF +40.03 +0.33 +8.7 +0.47 +3.5 +0.024 +0.008
i3 4. 30b 1. 82 66. B¢ 0. 66b 25. 5¢ 0.151a 0.043b
PMF +0. 03 +0.13 +5.8 +0.19 +4.0 +0. 023 +10. 005

+A—AH FAHFRRERESERAREFER (p=0.01),

Contents with different letters in the same common are statistically differenc(p=0. 01).

= EH{H+95% MEM. FTH. Mean+95% confidence limit. The same below,

FoREHRAENTBEOR.TRANEERLAARABRM S A REHEREREHEFZR. TLUE
B.BKHC 5 EZEROHBEIERT TIFTE MNP TEFFEF LT LHAERR. A5 WEHETD
oA E.GX2A R pH RO E~6im TEANSE T AR HNEIHERMNBERELESER —
HAGCHENH Mg ZRBFHAYTEEAT AR AN ELARNIRE RN ETTANE
REHHRETH LAREMRS SR ERTERTL,

3 itig
31 IMBMEEREHEWHETEMRANA

SFRHHA pH EFERERE FHFEEAFAR MARMLRAPEM XS L RER ML, 5
B T R4 B AR PR 3 O A 5 0 S o £ S 5D A B O Ronse % R B LE 1| B BT 78 46 - SR S Fr AT
FERL. B pH A B M IZE AR Popence ZHMN B HAFENEHELRFRREELE
X—Epl B, SR LINEEREATI RN LA,

BHRIPFRNERESL SR IR SHREER, TMEDOFESH R BUBASBERHF
S EHE—AGEIHNE . ARERENSETLERS R A —HR I RLHFTERTHEW . AW . &
FEABFZRMBERR . B8 LESRNFHERVEERETEACY Sollins BA WA LR HY
HEETELRERAE T I RALBRREME T, WAEDPERBTFHAEL ERARLENH
£5rEREC X THRORFA - HENE LN AU L RESHBEERONSBRETRENRE
WiER A B p)H HEVANK SRS A2RE FREXED AN FEELRERE EERLXIL
FEAERT LM pPH.XRE S DATHEHREEW AR NK S 0 pHEM AR TRESSE
ME.NKSHSTSEM el MAER T ¥ Ronse 123 . HE LRy EFRE.ANASE
W R R TRME O —HEEEF, IR KRS REE I RV LA W
XPKMpH2HRHX. MRRLIAZK SRHRESET pHOA R NBRARSHRBTFHAIRTR
gy LR R K e T R INE B TR, S B MK R L M pH FRM T ER FH RREWE
RAVHERIUESHMED Y Z EHMERFIERAYARRAIFER AANEENFIR&F3M
F9REEEXSVRBERA.LERESBDTREN INEAETRERFREM= ENRMERS.
— R SRR SR RN ET WM AR RS S EEELS . e X REY
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LA RS, B LT AR S R R R DR pH R BERT TRIHAN
Ak EE YA TRELFREX AL IRE LR ERERNREER T T REEREN
REKTIHR — AERETRERE—RAMNIEE T Bt MBERESH T E - SRERRNA HHL
B.NERSU] FAREETMNSEAERKEIRRERAARHLSHE " Funakews FRANX EERR
HERHELEEMSRM. SHUARFPEATKIRYMEHREFAS S THHK MRARERDTR
MEYEHEARROEML B —EANLERR, LU BWFRET I BX 2R BT R FE TN Ew
BUUEHSHMER pH H(EDIME AN LR (0~60cmIpH M FHEEDERE . RERAENZFATH
BiR B % RN (B E R BB R 0. 90F0 —0. 97, p<<0. 01). ML M ML A -] ph B+ 20 pH (L2 [
MERBREBEYTSAHAEBITERAHD CRBERFETWNESRES, T RATERRN. LR
BT NE3THMERN pH EHERTH. TR . BXP. TEYREDEELRELRE ZTHARNE
RERASEEDH U THNRSERIBAEAFEN EFE - SWRE LR, A E RS R
HBARMEERETEATHEFEFR EAHES KTHER. SEIS AR HEH S EH R
ERIR VLA E S R E e RO R, ATRUR, 3Rk pH 2 B B R EEFETEEE LN EE
R E BT RE R R R A 5 | R A T D 4 [ b B ) () T T A AL R B
¥ FHEGHEELIAREANSRAERARR BT
Table 3 Effects of season change on acidity and nutrients in surface solls

H {3+ Manth 18 Jan. 4 H Apr. 7H July 108 Oct.
oH ¥idk PMF 4. 30b% 0. 06" 4. 42a+0.03 4. 40a £ 0. 05 4.43a10.06
R % PEMF 4.16a+D. D3 4. 19a1 0. 08 4.11a£0.07 4.18a+0. 06
nt#k MEBF 3. 59b £ 0. 09 4. 04b1 0. 04 4.18a10. 05 4. 20a£0.05
¥ PMF 1.98a+0.33 1. 64a+ 0. 29 1.82a40.27 1. 82a10. 26
O.M. i ¥ PEMF 2. 33a+0. 28" 3. 3%10.79 3. 12at0.80 3.07a10. 82
§§ H-$k MEBF 4.99a1 0. 66 4. 782 0. 76 3.96a+ 0. 65 5. 1Bat 0. 98
Yi¥k PMF 78.2a+18. 4 56.4219.9 66, 82+ 10. 7 6. 207 7
7R ¥ PBMF 96. 3ab+ 9.1 122. lat13. 0 82.0b+18. 3 80. Bb+20. 3
a0t #% MEBF 206. 8a+35. 2 203, 2a+25. 3 145.1b+22. 3 139. $b+20. 0
3k PMF 0. 28b+ ©. 26 0. BSabt 0. 44 1.15at0. 43 0.35b+0. 24
5 PEMF 0. 80c£0.19 2. 86a+1. 24 2.23ab+1. 21 1. 36bct 0. 59
1A *-3k MEBF 0.82b+0.21 3.4la+0. 85 1. 61b+0. 61 0. 79b+ 0. 1%
Yidk PMF 40 7at 11. § 23.1b: 4. 6 19.8b+3. 4 18.5b%+2. 9
iRk PBMF 41.5a+8.1 41. 4at7.0 34. 4at 8.4 33.5a+6.9
g% MEBF 7h5ati1l.2 67.5ab1-13. 6 60, Jab+ 10, 2 55. ¢h+5. 3
3k PMF 0. 24324 0. 049 W 115b 40, 019 0.127b10. 022 0. 118b 40,643
¥ PEMF 0. 2282+ 0. D38 0.120b+ 0. 011 0. 102be £0. 019 0. 072ct O, 027
& H-# MEBF 0. 231a+ 0. 047 0.221ab+ 0. 062 0.127b+ 0. 022 0. 158ab £ 0. 088
Vi¥k PMF 0. 051a£ C. 009 0. 0472 10. 007 0.032a+ 0. 008 0. 04la = 0. 020
Mg iR PBMF 0. 053b4 0. 00% 0.097a+0. 014 0. 048b+0. 011 0.052b+0. 02
@tk MEBF 0. 119bct 0. 012 0.153ab+ 0. 033 0. 092c+ 0. 018 0. 163a+ 0. 024

CH—TH.AANEEEF S RETRE HER(P=0.01,#4F .Contents with different letrers in the same
row are statisticabtty different{P=0.01). The smae in Table 4.
3.2 ZANFERBRENFTNDEELNAE

S ERAS S RBP IR REHEH > BEH>BR ESHEEERLRRANERE—
gl B RASHIERERI RS SRANRAMAZYRIMOE ASHFRADEIEER,
AEVESHESEENYRBAAEREL AREALIREERL T EHFEN AR TSER
fy o124 dm 0 o 8 L) 2 R BRI B B B VR v USSR A 3R 4 B AR LR (R 6D, T R AL
MRS R RE Y R ABER Y EREXFAEMHERTREAFEMELR.BF
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BRESNESERXBELIRA2BMER.FL TR BUETERH T ERRE SR T A LR
Frar & MU B Y R R, '

4 HAHRYHTREBXANLIRRERNNS SRIEREFHLE
Table 4 Comparlson of soil acidity and nutrients of different layers under PBMF

R Depth (m)
0~20 20~ 40 40~ 60
1A January 4.16+0.03b 4. 27+ 1. 04a 4. 28 £0. O0da
pi 7H July 4. 11£0.07b 4.291£0.04a 4. 274+0.08a
L 1 A January 2.334+0. 28 1-09+0.16b 0. 8010, 13b
oM 7H July 3.12:£0. 80a 1.05+0. 16b 0. 8740. 16b
1 A January 96,319 1a 61. 7£9.1b 43.4£11. 3¢
N 78 July 82.0118. 3a 38.6+£7.7b 32.84+7.1b
1A January B0L0. 152 X b HiFb
F 78 July 2.23+£1. 21a 0.59+0. 25b 0. 35+0.25b
18 January 41.5+8.1a 34.019 3a 41.3+11. 7a
5 7H July 34.448. 4a 26. 81 6. 6a 27.518. da
1B January 0.2281+0. 058a 0. 22510.046a 0.22240. 051a
c 7H July 0. 102140, 01%a 0. 096 £ 0. 0314 0. 1140, 050s
1 B January 0. 053 . Q0% Q. 040+ 0. 007a 0.04210. 09a
M 7H Tly 0.048+0.011a 0. 02710, 005h 0. 028+ 0. 00Bb

®s FRMTRMERRNINRENRRDIXFNEL

Talbe 5 Differences and seasonal changes of microbial biomass and acidity in 2 forest soils

#rH Coniferous forest

1R - # Broad-leaved forest

A ¥ B Cmg/100g} R (Cmg/100g)
Month Microbial biomass pH Microbial biomass pH
1 45. B0 4, 361+0. 04 £8- 23 4.10+4Q. 06
4 44. 47 4. 470,07 635. 64 4. 174+0.05
7 44. 61 4.431+0.03 61. 72 4.2540.04
10 3575 4. 4810, 05 55. 14 4.314+0.03
Ty
42. 53 4. 431£0.03 62. 78 4.21£0-03
Mean
s PADLFRENAE NS BERE B kg /hm. 2)
Table 6 Comparison of litterfall nutrients’ return to soil by 2 different forests
il &Y
" " N P K Ca Mg
Farest type Litterfall
4% PMF 5900 13. 54 1- 69 16. 06 10. 92 2. 65
Frt 4kt MEBF 5200 129.7 6.0 43.2 3.3 12. 9

s EEAEYOA T EHERES 38 m23].
Including 2 pares, litterfall and understory production.. from reference 23.

b {vhR%EHE. 5| 8 Ce[21) . Only litterfall ,from reference 24.
BE-EENERcRFEI RS EA TS . ARAREAEIBENELFEERANGR. 22X
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FEMARERAHTE LRESARNE L RFRFUAADRRAK TRNERR IR TR
-k T RER AT A R4 E IR B R P M A RS E SRS R ARHE R WM. Popenoce F X
L] SR A AL B B AR R B M 8K TN LB R T TR AR R ER VPR LT BT
FHEHEMRTTFEFRONL T ERPRRREEEFRE T FEV. AU LR, X BRASH T REFH
TS LR AR - H . A2 EREAHE TG LM TR ERM Y, EER B E R
BFTTE.ERZA ZESTHTE AREHT LNER. ERHEH, NEFNEHTRLERE
HEAW.SBEA—-TELETF A EH 5 ARNEEEEFE SR

ES . WERELREMPENER CENS VIS EUTRENS WHX LRWRLEL T s 5t
HPEDR AT AR F L E L RANF T E R M IEEDENAN T LEE R F XM HAE
EEHEERSELENNZYIETUREENYSHEN A LRRE -8 . BRRTIBEED
TRE GRAFEELAIRTRELERF . EXHRT - ERINSVHEEAOBENEERSRH
M. EE—#AER—H I FEONEITHE P E N FTEAEL LRE—BN. IRHARINE
FHEEATE N EEKADMHEN, MEZKMAE FHORR. UERB W CHEEERFRSF
BERAH.BEHBTRMBENAE FUSEXEFR.EXFAR). A FRESMNK, TIRBHELIE
i, MEAXHHMEDHERE (FH . ARFHE B RIRMENEZ . EFAH)  AETH).FAK
R R BT R A T B R LA R A M2 B B TR WA
Vi REEA MY ERER. EA RS RECEA RS Hh TR REDTAFDFREEHHR
RETHEBWMS, M LR EABNREEAR . SEAKFUOR), . KHERY, DRNERER
BRI M SN ERETHY - FHEARAEROTENHENE SIERBRIFET
HEEHEENSERS, ATSHIR. A AEFRL B TRAREYRENBEHLRERR S HM
NS NEELSERER . ETHREHAYREANRUTERLESVEN TROES . RITE
EASHEITESAEYNETISBAE X AENHAERE RS HAEREHT~10 F2, 7]
HXEHEH ARSI~ ST ANERAREH# AL . INENENREYERT .2 HME. 72
BRI TTRE LSR5 &M 5 M R R I O 6T 288 00 AU (S 2+
SIS RBRERE L ERE, (HEFERILE N ZAREG— AT T HE B ELEERAC,
FRUEEFRUELE KB FETELES.

£ % X B

REES CRBEMYLEEEE IR P RFEH1955.03) 159~ 225

REE REGE R LEEL 8. LR FFH 1550.(12.30~43 .

(FEE REMYL AH PR T A FER 1983 (1,87 ~07

EHEALEET AHUELRPFEREHYT L MR R A L& RN B R HEPT,1985.3:1~10
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