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Effects of rainfall reallocation on nutrient
dynamic of a pine forest in Dinghushan
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Abstract: Effects of rainfall reallocation on nutrient dynamic of a pine forest in Dinghushan were studied using
small catchment method during the period of 1997~1999. Results indicated that pH values were all acid and
varied in the following order: stemflow™> throughfall>runoff>>rainfall. Similarly, nutrient concentrations in
different processes showed the highest in stemflow and the lowest in rainfall. Comparing with different ele-
ments, their concentration order was; Ca>>N>>Mg>>P. Monthly rhythm of nutrient concentrations was sig-
nificant for Ca, P and Mg in all processes, but not for pH values and N. Nutrients in this ecosystem were ac-
cumulating, with nutrient input by rainfall (kg « hm2 - al). 20. 629(N), 1. 015(P), 46. 332(Ca), 3. 508
(Mg), and output via runoff(kg « hm2 » a'1); 7, 120(N), 0. 632(P), 23. 640(Ca), 2. 133(Mg), respective-
ly. The amount of nutrient leaching via stemflow and throughfall was(kg « hmz « al): 1.414(N), 0. 531
(P), 46.897(Ca), 1.057(Mg). The characteristic of biogeochemical cycling of this ecosystem was discussed
in this paper
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AR ESMLARRPRXEST. RIPRMUT
IHREFE,112°33° E, 23°10' N, S @K 1 155
hm?, K2 1045 A S RBMMATE R, BAEXNHE
SAEFELHREWERN 1 927 mm, HH 759 43 6 1E
SAB 8 A#, M 12 AP 2 A4 6. FFHH
XHREER 800, F L HBRE R 21.4 °C, HEBR A (1
FOMB#RAT AWM FHRESLS R 12.6 °C
28.0 °CL2,
BOHOREMEARE BT A TR E., B
PETE 26. 5°~34, 5°Z 8] , -3y 30°, IR F AL 50
~250 m, AU GREWMAE, EH LB K%
(Eucalyptus robusta) , 10 a A ,.H T RiF Yk
REEMHTEMEEYETE, SBEHTDEMHK
FERAL, FHH 700 #k - hm?, LHEEH
11. 38 m, Vg4 15. 4 cm, I EH 40 a, K
WHRERTENEAR EX BEKEXHEYERE. KT
HY LAk & I8 (Rhodomyrtus tomentosa ) . 15 3 (Di-
cranopteris linearis) WX . BN A AW E.
AR AR R, pHEA T 4.5~5.0 2,
+EHE(20~30 cm)?,
1.2 A%k

ERFAXAL KX E, EKXERA 1. 85
hm?, K FEKE B RS KIE, RO LN BA
Kii. EERAEAMKE LT ZXERITERS, N E
AEFEK(EHS: 00 B, AHE-RBHHWE

i, LS R AN 0 E B K B E] L35 BE AnfR kS R . W
LR AR B RE W B, MBCRE &R E MK
MR TERE. REEBAKREESR  EEMES
20 BREBRBEBBEAR . ERXEEARZEZT EARIFHR
ZEERGE, 5K PEE 30°MA. ATHIERAK,®
5RTEmARKEREN. ARRESIHEEH O
WA WENE. &SRR RN R &AL
BE AN EREFENEE, WEANBRNETE
WE. FERAKXHOLRE B THARMHESR, WE
EHEH(BEBRERML TR .

1997 FHBEENGE . WENEEHP SR —K
KEEBEATRREF N P.Ca Mg $F TR TR
. SFIRSWBEM pH KA FYENE =4
FAGHRMEYEHE. pH AREITNE, A5
FRAFREHREGER T ER. BAEER
ME UL, H T E 3% T R ¥ B AR R WOk
R, HLERERE,K TRELRIERE.
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Fig. 1 Patterns of rainfall in a pine forest of
Dinghushan(1997~1999 year)
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AL & . MK IETE 5~8 A#r,iX 3~ AEEK
BE T4 66.9%~71.9%,1 11,12 AR/
K(<3.62), EESABRT (B D, TRLFEKKA
FRAE 3R W Bk .

PR o #h T 3 A0 B3, SR ZRbROK o e B
FEKERNRA L, BEBMEROBREREN X B F
HEBAEAY YR A YA MY
HERB BERMHAKBREGERI TER 1. AEK
1o WL, KB BHEHITEF SRS, FEWS
82. 7% WRERMEF 17. 2% W F ¥ 0. 15% ., BEsKE

EAR4FJE 34 %0 B R W AW, FoR 66263 L
HEREBEXEEKRIE.
22 BAKEFSESED pHE.FOIREMNEL
BekBEHRNE . ERE M T K THEHY AL
REFREHASPREBH S, EHIRT,pHE
REWABTUGE2). 3B pH EKDZEHB
Fh-ZR>BASTEW>HEK. AR pHERE
ZEBFHRDMA—HBEMNYE R, T H AR
KRR, AT, AR MBRERHEUR
SREMHNBRWER —ERFEA.

£1 RPBLUDELKAKRTH(1997~1999

Table 1 The water balance of a pine forest in Dinghushan(1997~1999)
BEK B FEWH R =ik A 7% RARE
Rainfall Throughfall Interception Stemflow Runoff Evapotranspiration
(mm) (mm) % (mm) % (mm) ) (mm) %) (mm) %)
2 209.9 1 826.9 82.67 379.6 17.18 3.37 0.15 751. 4 34. 00 1 458.5 66. 00

®2 DRLKRAEFSEIBTHERFI TRRED

Table 2 pH and nutrient concentrations in different processes ofrainfall redistribution of a pine forest!?’

m A ltems

pH

N (mg/L)

P (mg/L)

Ca (mg/L)

Mg (mg/L.)

M HME Rainfall
ZEE Throughfall
# T2 ¥t Stemflow

¥t Runoff

5.438(0.1948
5.603(0.330)
6. 052(0. 156>
5,900(0. 475)

0.935(0. 185)
1.012(0.290)
1.233(0. 264)
0. 958(0. 476)

0. 046(0. 028)
0.075(0.039)
0. 084(0. 050)
0.085(0.077)

2.100(1.374)
4.641(3.572)
18. 636(7.299)
3.181(4.089)

0.159(0. 196)
0.216(0.142)
0.679(0. 303)
0.287(0. 284)

DIFEANEEZ VS, E.in parentheses

S pHEZMEAR EHEM, KA TERELE
ERBPHEAYUERES, BARKCGE 2).
R, TREFEELA BT EABRERETCEAR
s, X BEKPKFH:Ca>Mg>P>N, Ca g
RWERE W T 250 5B RSN B
8.87, N JLERWBENN 1. 30,8 TH/KX} Ca T &
FIWAE S8R, % N TR B . FRICRKELE
B B ER/AKF R :Ca>N>Mg>P,
2.30Kk5 pHE.FHREMATAE

B2aR,&d8 pHEEAREL 3 B 4HEX
BEEARZHAK. HIEK pH ETE 5. 25~
5. 71 HE . WMTERNNFEWELERELLET
MO, S ERAREM BERNN pHHTRRK
i, TE N BZ4S pH 8 8 BRI, i
THBHREHE, TTE Ca.P M Mg TR
TEMEGR, S BYER U REL. HEET
BER .TEXFEZRALTIMEARKMEL RS MES
MR EFRERFIERERR , EEEMW KT
FEK RN (5.6.8 B 10 M BE/K R g, & 1) R

AE X BAR .
24 EBREFDFE
DEMHRESRENKRSBEAEBHFES G
E N.P.Ca,Mg) B EH 71. 484 kg » hm? - a1, 3
FLIJTER Ca WEABR K, 5 EEM 64.49%, KK E
JEEN, 5 28.72%, 0% P.Mg & B4 BB A%, X
HL4M4e9%, BdRAMEIGHEEN
33.525 kg » hm? - al , KFHERUT K Ca TR
K, G B 70.52%, HRMKKF 21. 24%(N),
6.366(Mg).1. 88% (P). FR4r% 4 Fud A 46 #E,
EBERGEEFRSBIREARR, LBEN 37.96 kg -
hm?2 < al , LK Ca F1 N 5 59. 78 %% 35. 59%
(& 3.

3 W %
3.1 SRR T S0 5% 53 B 5 2

EFRGEREH, R LDERMKBFEETH
BT ZERFTHPER (kg « hm? » a1)% 1. 414(N)
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Table 3 Nutrient balance of a pine forest ecosystem in Dinghushan!’

mH N P
Items (kg » hm? + a!) (kge+ hm?

&K ¥ A Input by rainfall 20. 629(0.036) 1. 015(0. 002)
1% Hi 4 5 Output via runoff 7.120€0.501) 0. 632(0.044)
4> F-# Nutrient balance 13.509(0.537) 0. 383(0. 046)

Ca Mg 4 it Total
+al) (kg+hm?+al) (kg+hm?+al) (kge+hm?.al)
46.332(0.080) 3.508(0.006) 71.484(0.124)
23.640(1. 665) 2.133(0.150) 33.525(2. 361)
22.692(1.745) 1.375(0.156) 37.96(2. 485)

DIEBHREREMEE VS, E. in parentheses

1.20
1.00
0.80
0.60
0.40
0.20 §
0.00

concentration (mg/L)

54> ¥ Nutrient

3 4 5 6 7 8 9

0.16

0.12

0.08

0.04

FE4rIREE Nutrient

concentration (mg/L)

2.00
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H#? Month
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Fig. 2 The monthly rhythm of pH and nutrient concentrations

0.531(P).46.897(Ca).1. 057(Mg), 5 T K< B&EK
BIEFEDB AL 6. 8%.52. 3%, 101. 22% #
30. 13%(% 3)., ST ERXDGREMAKBIFESHEE
B (12.52(N).0. 07(P).46. 53(Ca) .25. 93(Mg) kg
«hm? « al) L BRT N Mg KA K& Ca #H Y4
SPRIEE. RN SCE>ESEMHKEE, K
P.Ca Mg h i B HIH TS E B B MR (0. 117
(P).1. 544(Ca).0. 566 (Mg)kg « hm? « a1)(4

AR AFREBNFSRERLER, LHE Ca
TR ENBASHKEAHEY HERFULEAT
BHHE) Ca bt . HIRETREH TIREMK
BB AL FER G XS, 5 Bk B 20 B A0 B AR FH BE S
B, GRMMAEYERTRBLKR5IE. BAIW
IKXt AR e BB, A TETE RN R
B AT B AR Y R AN R INEE T 5 40 9535, L B
BIEIFR T WBEX TARE L WEFEABHNTEN
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HESRAFRSTHAEARETEEENALE XL,
3.2 S HEER L F IR IRHFAE
FHESRENHERICETE TR — DR
FHRAR BIRENFLSBWANE D, LISEEAE
AU HBERBRALEN FHMEFES. —BOkik,
BHRESRGELTREREHN, REWFEIBARM
WHEATE, YRIRAKRTHRIGHE,. R854
EERNBR.EFIHFLRADBERTD, NEX
WRERE . SRMMHITE N.P,Ca, Mg Hik EHK
WK 0.345.0. 622.0. 510.0. 608, &K AFES &
BH 46. 9% @3 RMM A (FE 3) . WEIKTFIILE
RORMWHAIEF K FE(N.P.Ca.Mg LK FKK

2.852.0. 106.0. 643.,0. 937), W& T[] — s X F A,
W 4% N AR B9 3R 43 3 < 3 (0. 803, 0. 436.0. 465,
1.535)G:9 , db o] AW, AR D RERMKES
RERABBWFSBRRRES.
3.3IFEYIBRAFBERISAE

FE4> B A Y ER AL R IR, BR Y NSRS Bl 4
YRERABFEPENIER . RESENW—TE
ERHTS. FRASE. ER EFBTHESTEY
HMELRELUTABRHRVEEERRMAERER.
EHEYGXNZD R AIED B E Y TR BT B,
RILZR A% ERMEYERSSEREIT
HoA: Yy b BR A S 08 B AFAE .

x4 DRERFITREWBRUEZRIR

Table 4 Biogeochemical cycling in pine forest ecosystem in Dinghushan

F B v N P Ca Mg 4 it Total
Processes of cycling (kg » hm?2 ¢« al) (kg - hm? « al) (kg+ hm? « al) (kg * hm?2 - a!) (kg *» hm? - al)
KE KA Input by rainfall 20.629 1.015 46.332 3.508 71,484
%% Throughfall 1. 407 0.530 46.422 1. 041 49, 400
# T XM Stemflow 0.008 0,001 0.476 0,016 0. 501
W ¥t Leaching by throughfall and stemflow 1,414 0.531 46.897 1. 057 49, 899
H Y B Plant absorption 20. 760 0. 580 8. 400 1. 250 30.990
BEPIHED Return by litters 17.130 0. 480 5.680 0.850 24,140
HWE BV Plant retenion 3.630 0. 100 2.720 0. 400 6. 850
# ¥ Output via runoff 7.120 0.632 23. 640 2.133 33.525
EEBRARGREH A Accumulation of ecosystem 13,509 0.383 22.692 1,375 37.959
+ M K18 Input to soil 39,173 2.0269 8. 909 5.415 145,523
T35 1 Output from soil 27.880 1,212 32.040 3. 383 64. 515
T ELR Accumulation of soil 11,293 0.814 66. 869 2,032 81. 008

DMESIH AT (1999) Data from Mo Jiangming, et al. (1999)¢2

ME AT R, NEBKEABFES>DHREEY
358 B 1. 204 (N). 2. 114(P).8. 157(Ca). 4. 127
(M), &5 R FE WA K 46. 8496 ~64, 78%.
AR, KSMEKPFEIBMANEER.., WHMESE
Gigror LB 3R A4y 37. 959 kg » bm2 - al,
RAEYIEF 531k (6. 850 kg » hm2 « al) i 5 15
Z. HPUTK Ca ZRB A AIAR. HETEED
AFMBEXRALEYMRAEFERBRERTEYRE
B, RATLEAEZHNRLSBRBEUR L RIIEHE
AR . AT, SRMWHRERL BRI ER
O ANARXTHANRARETRER. MAKET
T CAERERNETHBRBET RIS HF.
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