n g LU B B ALK AR 4 4 B % K
SEZEBAIRXRNHDEHR"
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¢ EEFHERCE

B B AWRESRE G AHTES) I R Y M T RS T B T RS e
R B R, R FATE B S L Y AR R DERAR AR RS - MA R ERT
THEHE. GREZW, ZEMRHRGEREDNRL 6. 40~12.11 t « hm 22 &, H P H{ES FHEES
B BEARCS. 6620 44 ¢ « hm ™) (HAEF4E. BB ZA(10. 624£1.25 t « hm ™), A BHFHHA
Efrs . WRIREMAMKRTERXBHA RSN TR RAREY RS B RERN, L
R RIERT S —REERETE 5 72~13.64 t - hm™* 2 0], L RMB4LYER S+ RSEHEFEE
FREFNHSMERXR AHWHEAREELBRBTFNEE, BR. A SNHE B AT DBk
TREVENEERT. BRERTERE NN 0.6928%~0.9068% :P 0.039%~0. 056%; K
0.3715%~0. 5365 ;Ca 0. 0547 % ~0. 116% ;Mg 0. 01832 ~0. 0887 %, KAy Sibl , MM B R TE
WEE 6 HEr&w, 10 AR, SERTEREN DB LITF Y N>K>Ca>P>Mg,

XA DEREREYE. ZEER.SBHL.
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PO A D TERMAE S R G B 00 5 R S EMERL, I MR 500 S 4%
BEHu R A S, BT AR E RS R T IE R AR E S AMT A RKE
I RLST . SRTT  SE AR B A 45 R B AR B R AR R B4R B X BB IE R, 2
EYNTRERBOK G NEFNWEEST AR ESER TN IFZAS TR, EME FLEGH
RUKESRSHERRNEM ., HiL, EAERKES RGNS M £ H M5 A,
PR FTAAERFBANWEY, WEISNTFIEH, ERFERESEE R AR + R
YURE TR RE W i T4 B A AT 2 Bl 5 B, REEREA RS EM AR BEFT —k
B flan, BT STE K B IR FF R R R B, b LA R S A B R 6.9 t - hm ™2, 4R
FREDER CEI B TREE T ERE R 60%, B, A DI B A vk ik
PARBEYBRTHE R TENY . B2 TSR0 T R4 2 R S0 YRR R PRz
ARG T TR B RN 34% AR EEEY 43%™, -

RIT.XTREEHF EEERWFHE — WS RB (Pinus massoniana) FREYHHEF 5 3%
W . DR RE R LA BB A Tk e e, IR s, ERE
DR ENTE RAUK FEANK, & 2EH R ERTHRN 20%™, i F 5 BMWHE SR, &
TR.AE, BERTEERBAINEEENEF L8, RARENKESREIHIERBEBE
NEE. AXHHORRMBBILEEARAREDE ARS8 IR E L RHT0EHF
R oAHE—SREATRSEBRRERIEEER.
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2.1 FHiwA

AW ERY L EREPEST. BPRELAE T REPH, RS 112°33", b4 230107
A ERAESR, E TR E Y 1927 mm, Hd 75% A3 AR 8 AH, 12 A% 2 AR
5 6%, EFHAMBE N 80%. EFHBER21.4 C, BRA Q) MRBRA T H
FAYEBESFY 12.6 T 1 28.0 T, "

[R5 X B E By 1155 hm?, A2 10% 0 A TRHEREN D RAHTE R, XE0HE
FARERP X MBS, % SRR RKEEEYAKTEOANESEW . BREIHE
S SRR R A 2~3 IR, BN 20 3. 3 ¢ - hm T RO ATRRRELPHER
PABKE AT BRI L DRI N E, BRERIER ., KR4 505, FIRBAMEREF
KB K 6. 7940. 20 m, FHIHER N 13. 7540. 63 cm PR T4 K 30. 3911, 34 £ 8K
B AL 50~200 m 2. AEBHHE TRAEA EER, BEAEYEHAT. TRHEMHERF
B3t 43 F L HEBUMESIR (hodomyrtus tomentosa) . T=H (dicranopteris linearis) &HE,

B ST R A B v, RN RELr LT, pH FE 4. 5~5. 0 Z[A]. L EEK, A
#3t 30 emt?,

WP K R XT L BEHL (paired-plot design) #it, BItH 20 3. BX EHAE (RE\EL
MR R IR RE AR T ERED AR (EARTIO#RE 1. SMRRBERY
10X 10m?, A 10 m SR, REMAISEEETE 26. 5°~34. 5°Z [A], HPH{EA 30°. #
B B MR B BEAE 50~250 m Z ],

2.2 HaRE

M (2 mm <HEA < 5mm, 0~10 cm 1B FE 1990 4£ 9 H 11 H SR WHEN
e 7 ANBURE A, SR 145, BUREIREE N 0~10 cm RS, RSHARA GF 20 1#
O 8 18] 305 DUE AR AR ROR) R T R AT

BRI LEEYE P RERRS— DHREMAMT VR LREEARER
e E MR AEK PR g B 2 mm FLA2/E, WETE 0. 25 mm FLARRE LA,

61991465 F 14 H,19914E 9 A 25 H,19924E 5 A 14 H,1993 45 5 A 14 BHAI 1995 &
6 5 4 BARIEE L. RS, 7E 1993 4 5 3 14 B4 BIAEST . W IR ST A I i #R
F#RE IR BL 10 RS .

TSR TERENE TS, TE 1991 44 A 21 H,1991 & 6 A 21 H,1991
48 A 21 H,19914E 10 A 21 H,19914 12 A 21 BA1 1992 48 2 A 21 H 451 H LA ER#EE
77 R AR

BT (0~10 cm) EF S BAFES M LIRS NEE, BTG, o
1990 4 5 B 4T . B AR, EEMRFPRBEATEE, KP— Q7T T,
HAg M EARET M, FERRE A B AU 3 &5 HIMA M RE R, (3807 3 X 20 MR
BT R E ST AR B U BRI R T IR (FE 320 MRRED .

2.3 LBRESN

SRR DT, 2= AD TR BE A SR, AR IR . TR ARE, MASOHEN L HER
FAE—4 500 ml BEFRF, MAREEEOR, BRIETF42H 2 mm 7 0. 25mm HHF. WEEAL
%% 0. 25 mm WFHH R Y RERIA.
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Table 1 Soil chemical properties in the treatment and control plots

Hadth 5 N P Al #tE P I8 K A[ZEftE Ca AT ME Mg
(%> (g/kg) (g/ke> (g/kg) (g/kg> (g/kg)
ZEECT.) @ 0.087  162.676 0. 958 0. 072 0.123 0. 078
2 0.138  141.007 2.240 0. 068 0.172 0. 078
3 0.100  206.548 1.630 . 0. 080 0. 093 0. 053
4 0.133  200.298 1.222 0. 076 0.127 0. 053
5 0.160  196.437 0. 645 0. 082 0.151 0.123
6 0.128 181,381 1.115 0. 068 0. 096 0. 074
7 0.125  167.913 1. 246 0. 068 0.127 0. 080
8§ 0.116  189.849 1. 601 0. 066 0. 084 0. 049
9 0.136  237.761 1. 683 0. 078 0. 076 0. 053
10 0.202  222.797 1. 616 0. 070 0. 140 ¢. 057
11 0¢.223  191.980 1- 679 0. 076 0.113 0. 080
12 0.103  192.565 1.371 0. 053 0-113 0. 053
13 0.110  193.552 1. 254 0. 050 0.138 0. 055
14 0.096  215.301 1. 266 0. 068 0. 084 0. 055
15 G.096  202.789 1.219 0. 066 0. 074 0. 045
16 0.117  197.435 0. 885 0. 057 0. 060 0. 043
17 0.183  235.057 1. 441 0. 055 0. 096 0. 053
18 0.115  237.414 1.278 0. 066 0. 074 0. 049
16 0.158  227.718 1. 558 0. 074 0. 076 0.051
20 0.156  179.562 1. 094 0. 059 0. 074 0. 041
TH 0.134 199,002 1. 350 0. 068 0. 105 0. 061
S.E.*  0.008 5. 749 0.078 0. 002 0. 007 0. 004
C.V.** 27.364  12.919 25.933 13. 373 29.532 31. 587
K (CH) 1 0.111 177. 468 1. 788 0. 074 0.123 0. 051
2 0.144  199.373 2.510 0. 490 0. 168 0. 144
3 0.134  183.187 1.391 0. 089 0.128 0. 054
4 0.123  205.072 1.047 0.123 0. 142 0. 053
5 0.128  202.354 1.622 0. 078 0. 082 0. 053
6 0.198  193.684 1. 499 0. 063 0. 088 0. 043
7 0.164  179.516 1.423 0. 060 0.131 0. 082
8§ 0.162  206.248 1. 677 0. 072 0.125 0. 055
9 0.132  211.499 1.495 0. 072 0. 109 0. 051
10 0.174  195.361 1. 634 0. 670 0. 092 0. 107
11 0.134  203.175 1. 205 0. 068 0.150 0. 109
12 0.136  186.318 1.188 0. 080 0.107 0. 045
13 0,204 207.334 0.971 0. 062 0. 072 0. 043
14 0.269  199.901 1.227 0. 087 0. 090 0. 058
15 0.169  222. 998 1. 098 0. 078 0. 078 0. 045
16  0.147  206.332 1.339 0. 064 0. 068 0. 049
17 0.132  243.616 1. 037 0. 067 0. 090 0. 053
18 0.150  215.850 1. 098 0. 068 0. 068 0. 053
19 0.226  218.293 0. 996 0. 062 0. 049 0. 047
20 0.119  202.493 1.012 0. 067 0. 084 0. 045
FH 0158 203.004 1. 363 0. 075 0.102 0. 062
S.E." 0.009 3. 482 0. 083 0. 003 0. 007 0. 006
C.V."* 25312 7. 672 27.187 19. 152 30. 717 43. 838

*S.E. PHERAER, « * C.V. ARRE.
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mm FLARE) P RS AR AR, R G RIS L 0. 15 mm FLARH PIORRIBEM, RIBHLE AT R
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(40/105 C); B—EAMEE M. FERBHRREAMEZHFHEREZR, HEL
F 437 U AE 5% [ I o i AL B9 52 B 52 AL AR RENES, FERFNE
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RIBS, TEERE FRECENAZE 550 'C e 5. 5 MHIER KRS T B AT RELWEIRL
105 'C {EHEMEE.
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%%ﬁ?%gﬁﬂﬂ#ﬂﬁﬁ?#ﬂﬁiﬁq“l&‘]ﬁ'/ﬂiﬁj'i“ﬁ*ﬁfﬂ’%Eﬁﬁﬁﬁ%ﬁ‘-(ﬁ . B
T K &4, e B P B S, A R AR 8% ~30 0 Z . W T BT A R
ERREFZHANTHRBER -8, XEHTHEHAHERRM. K TENERZNH
B TE 2% 44z AL X F R RS K SEEBA R SRR EEA XTS5 1990
@ﬂﬁi%ﬁ%%giﬁﬁﬁﬁ??ﬁﬁﬁf*ﬁ%ﬁﬁg%%ﬁﬁﬂﬁﬁ%@%ﬁﬂﬁi%ﬁﬁgﬁ
TEEFEERLEHBEHMEXER, X5 Gower I — AR RN RE R,
BIER L RBEETEAREACESRSRAMREYBRE A BENHEICR WM JIAA
ERTLESRETRMBAYRHEERRNE T, FARR ORI T AR 5 UL BRI 288
RN ME R TR E BB SIMERE X,

TEAR T L Y L BAS R A A BB 7. 19~12. 11 t - hm > Z B (] 1), 6 KEEH
FHE X 9.39 t » hm™2, FEALBAEMNI Y 6.40~11.24 t « hm™* Z ], 6 WiHER TFHEN
8.03 t - hm™?, FREHLEY 4R A M BRI B T A P 4 (1993) 28 ¢ A L A ML MR AR B
m(6.61t+hm™, LEEEN 0~50 cm), T Gower (1987)7 Costa Rican s A

14

O fRe ity

MHREHE G bmD

IR S i S SN ‘
9/90 5/91 9/91 5/92 5/93 6/95
EERH A

B 1 R AL B R S AR Y B LR

Fig.1 The comparison of fine root biomass between control and treatment plots
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B (3.69~6.62t » hm™2, LREE N 0~10 cm) H/AFEZLEQIIDES/MIL T ETE
FRMERA1. 62t hm™?, FREEH 0~20cm), B4, Bt 9o BHEA 5 B4 HE S
BAEMBRIMEMARE.H ABET s AR ERTAREWERNSTHBLEL, BIFE
RS £/ R AR A B EF S T (p<<0.05), FE 6 WiIHEN TFHE
ERPHEMEEETTAEEM (p<0.05), AT RPESESLRBAZDHATEA
RIS R BIRE BN B R R,

HARX L MA VR FEE-—CEEN 0, DH A X PR e 2 (B 2, 3) .7
Ry AREYES LREIURN BB KRS — SR EN R B 6 (WiHAET 3 KF

12 ¢ 0
o
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Fig. 2 Relationship between fine root biomass and soil light organic matter in the control plots
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Fig. 2 Relationship between fine root biomass and soil light organic matter in the treatment plots
TEAR B, LR A R B L TE 5. 72~13. 64 t « hm™ 222 [6], 76 &b BB b 0l A b7
6.40~11.24 t - hm™* 2 [A]., BIFRM 6 RINEH FHELE, RIFEBEHR 0. 471+
hm™2) BB T AR (8. 77 ¢ « hm™), 9 FHHEAI 5 F (AT A 0 ot 15 R — PR AR 3
B5E.9 AMBET 5 AR, R TARFBFHEE AN IREERENEME. D ERARBEKIE
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Fig. 4 Fine root biomass in different forest types

MREFTERERFCEMETRRETRMNGE 2). NEETE 0. 69284 ~0. 906842
] ;P:0.039%~0.056%;K;0.3715% ~0.536%;Ca. 0. 0547 %~ 0. 116 % ; Mg 0. 0183 % ~
0.0887% . MIRHR , ARAERTRKEE ANES,10 A BEZFERTRKENK
AR F R :N>K>Ca>P>>Mg. RIFFEMA LB e 2 (6] L&, BR T P #0 Mg PO R R
EXHBERM HAXRKEHRIAY RPN KT LB (p<<0. 00 MER, RH TR
PR IR ACHESE, B L E R R ERINE,
%2 FPOLEABARERTRRER

Table 2 The nutrient concentrations of fine root in the control and treatment plots

FHHM N (%) P (%) K (%) Ca () Mg (%)
#R1(CH
1991-6-21 0- 9068 0. 0540 0. 5360 0. 0777 0. 0887
1991-8-21 0. 7983 0. 0490 05139 0. 0567 0. 0540
1991-10-21 0. 7447 0. 0390 0. 4585 0.0783 0. 0183
1991-12-21 0. 8327 0. 0490 0. 4862 0. 1160 0. 0519
1991-2-21 0.7653 0. 0450 0. 5024 0. 0806 0. 0185
T 0. 8096 0. 0472 0. 4994 0- 0819 0. 0463
S.E.* . 0. 0285 0. 0025 0. 0130 0. 0096 0.0131
BT
1991-6-21 0- 7645 0. 0460 0. 4818 0. 0790 0. 0522
1991-8-21 0. 7730 0. 0450 0. 3890 0. 0547 0- 0469
1991-10-21 0. 6928 0. 0480 0. 4460 0. 0792 0. 0487
1991-12-21 0. 7269 0. 0460 0. 3952 0. 0857 G- 0384
1991-2-21 0. 8220 0. 0560 0. 3715 0. 0771 0. 0439
T 0. 7558 0. 0482 0. 4162 0. 0751 0. 0460
S.E.* 0- 0219 0. 0020 0. 0206 0. 0053 0. 0023

‘S.E.: THIRHEE.
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£ % X W

1 Berish, C. W.Root development in simple and complex tropicalsuccessional ecosystems. Plant and Soil,
1988,106: 73~84
R, WA T S, BT L R AT RS AR AH AR PR B A B I RLF R AR, 1993,4(3),:241~245

3 BEE,THES BLESEYEERRENREAERDS. MY ESE SNERFFEM, 1993, 17
(1):56~~60

4 Zhu, X.T., L.M. James, and ]. W. Hanover. Timber supply and demand in China. Journal of Forestry,
1987,21:41~43

5 WBWLIEMES. BEL MR B TR RS RHHA, 1982,1:11~28Mo, J. M., 5. Brown,

6 M. Lenart, G. H. Kong. Nutrient dynamics of a Human-impacted Pine Forest in a MADB Reserve of Sub-
tropical China. Biotropica,1995,27(3):290~304

7 e L E KRR K2 L R R RS R I, 1982, (1).25~38

8 Anderson, ]. M., and J. S. Ingram. Tropical soil biology and fertility: a handbook of methods. CAB In-
ternational, Wallingford ,Oxford, England. 1989

9 Scott, T. J.» M. I. Mitchell, A. Santos, and P. Destaffen. Comparison of two methods for measuring
ammonium in solution samples. Communications in Soil Science and Plant Analysis,1989,20:1131~1144

10 Luh Huang, C. Y., and E. E. Schulte, Digestion of plant tissue for analysis by ICP emission spec-

troscopy. Communications in Soil Science and Plant Analysis., 1985,16:943~G58
11 Gower, S. T.Relations Between Mineral Nutrient Availability and Fine Root Biomass in Two Costa Ri-
can Tropical Wet Forests: A Hypothesis. Biotropica,1987,19(2):171~175
12 Cuevas, E. and E. Medina. Nutrient dynamics within amazonian forests II. Fine root growth. nutrient

availability and leaf litter decoposition. Qecologia,1988,76:222~235

= 170 -



The Primary Study on the Fine Root Biomass and Its
Relationship with Light Organic Matter in a Pine
Forest in Dinghushan Biosphere Reserve

Mo Jiangming® Kong Guohui' Sandra Brown?
Zhang Youchang' Melanie Lenart®

(*South China Institute of Botany,Chinese Academy of Sciences,Guangzhou 510650)
(*University of Illinois, W—503 Turner Hall, 1102 South Goodwin, Urbana, IL 61801, USA)

ABSTRACT The fine root biomass and its relationship with light organic matter in the soil to 10 cm depth in
a pine forest in Dinghushan Biosphere Reserve of subtropical China were studied, by comparing the contrel
(no harvest) and treatment(continued harvest according to local practice) plots during a five year’s period.
The total fine root biomass was 6.40~~12.11 t » hm™% Its mean value was higher than that of adjacent
broad-leaved forest (5. 661+ 0. 44 t - hm™*), but lower than that of adjacent pine and broad-leaved mixed for-
est (10.62+1.25t « hm™*). The fine root biomass showed seasonal variation. The human activities of har-
vesting litter and understory had significantly negative effects on the fine root biomass. The light organic
matter in this forest was 5. 72~13. 64 t * hm™”. Fine root biomass was positively correlated with light organ-
ic matter. This relationship was more significant in treatment plots than in control plots, indicating that fine
root biomass was the major source of soil organic matter in this forest. The nutrient concentrations of the
fine root were: N 0. 6928~ 0. 9068%; P 0. 038% ~ 0. 056%; K 0.3715%~ 0.536%; Ca 0.0547% ~
0.116% Mg 0. 0183% ~0. 0887% and generally showed the highest in June and the lowest in October. The
nutrient concentrations of the five elements exhibited in the following order; N>K>Ca>P>Mg,

Key words Pinus massoniana, Fine root biomass, Light organic matter, Dinghushan.
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