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NET PRODUCTIVITY AND TURNOVER RATE OF FINE ROOTS IN MIXED FOREST
OF CUNNINGHAMIA LANCEOLATA AND TSOONGIOD ENDRON ODORUM
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Absract: Sudieson biomass, net productivity and annua turnover rate of fine roots in mixed fores of Cunninghamia
lanced ata and Tsoongiodendron odorum and in pure gand of Cunninghamia lanced ata a 27 years old were carried out.
The exigting anount of living fine roots in both stands were up to 3. 872 and 3.315t- hm™ ?, and their seamnd changes
showed two peaks in March and Septermber , and those of dead fine roots ampunted to 1. 509 and 1. 269t hm' ? | being low-
eg in May or March. The net productivity of fine roots in both stands totaled to 4. 124 and 3.528t- hm 2a™ !, accounted
for 22.9 % and 20. 9 % o totad net primery productivity of community , regpectively. In both gands, annud nortdity of
fine roots were 2. 119 and 1.894 t- hm 2 , regectively , amourted 31. 4 % and 27. 8 % of annua aboveground litterfall .
Annua turrover rate of fine roots was 1. 07 in mixed gand and 1. 06 in pure gand, which decreased successvely from
Tsoongiodendron odorum , Cunninghamia lancedl ata in mixed foregt to the pure sand , and that of undergronth were higher
than that of tree grdumin both sands. It was concluded that annua turnover o fine roots was an important way for organic
metter in communities returning to foreg floor.
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( 26°11'30" , 117°26 00") ,
, 9.1 1749 mm, 1585. 0 nm, 81%,
300d , 1973 , 3000 -hm?,
( 31 1100 -hm'?, (A)
(D) 19.3m 23.6cm, 0.80, 95 %:;
907 -hm? 450 -hm *( 21, H D 20.88m 25.1
cm, H D 17.81m 17.0cm, 0.95, 80 %
2
2.1
1999-01 3 20mx20m ,  1999-01  2000-01
6.8cm 10 ,
1m , ,
, <2mm ,
) 3 (1 2mMmm 0.5 1mm <0.5mm) ,
80 , :
(t-hm?) = (g x 100/t (6.8/2)°]
2.2
(0 20cm) ( 3 )
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, 10cm , 100
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(McQaugherty et al. , 1982) ,
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311 1 , <2nmm 5.381t-
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14.1% 19.0%( 1), ,

73,



(70.1 29.9;65.6 34.4) ( ,1999)
<0.5mm <2mm 60.5% 64.2%, <0.5mm
1 0 100cm
Tab.1 Theamount of exigting fine rocts in the soil layer of 0 100 cm (t-hm 2)
Anmount of exiging fine roots
Qommunity type Secies Diameter dass Living roots Dead roots Total
1 2mm 0.627(16. 4) 0.232(6.1) 0.859(22.5)
0.5 1mm 0.439(11.5) 0.162(4.3) 0.601(15.8)
C. lanced ata <0.5mm 1.623(42. 6) 0.728(19.1) 2.351(61.7)
Qubtotal 2.689(70. 5) 1.122(29.5) 3.811(100)
1 2mm 0.110(13.5) 0.051(6. 3) 0.161(19.8)
Mixed fores T odorum 0.5 1mm 0.091(11.2) 0.039(4.8) 0.13(16.0)
<0.5mMm 0.389(47.8) 0.133(16.4) 0.522(64. 2)
SQubtota 0.590(72.5) 0.223(27.5) 0. 813(100)
Undergrowth <2mm 0.593(78.3) 0.164(21.7) 0. 757(100)
Totd 5.381
1 2mm 0.635(17.1) 0.234(6.3) 0.869(23.4)
0.5 1mm 0.415(11.2) 0.181(4.9) 0.596(16.1)
C. lancedl ata <0.5mm 1.590(42. 4) 0.656(18.1) 2.246(60. 5)
Pure forest Subtotd 2.640(70.7) 1.071(29.3) 3.711(100)
Undergrowth <2mm 0.675(77.3) 0.198(22.7) 0. 873(100)
Totd 4.584

The figures in the brackets are the proportions ( %)
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Fg.1 Dynamics changesin exiging avount of Fg.2 Dynamics changesin biomass of exiging
fine roots hiomess in the tree sratum fine roots in the undergowth
C. lanced ata in mixed fores : Living Mixed foreg : Living roots,
roots, Dead roots; T. odorum: A Dead roots; Purefores: A Living roots,
Living roots, Dead roots; C. lancedatain Dead roots.
purefores: e Living roots, © Dead roots.
3.2
( ,1998) 1
: ( 2
( ,1995) |
( ) 2 : ,
2 6 : X/ % =ep(- k) ( + Xo . X
td k ) (Olon, 1963) , (
0.80 ), k(2 2 , k ,
k , k
2 la
Tab.2 Decomposition codfficient and weight loss rate o fine roots in different gands
Community type Layer Diameter dass (mm) Weight loss rate ( %) Deconpostion codficient
12 87.8 0. 0059
T. odorum 0.5 1 90.1 0. 0066
<0.5 92.2 0.0073
Vixed fores 12 60.5 0. 0026
e C. lancedlata 05 1 62.1 0.0028
<0.5 63.3 0. 0029
Undergronth <2 97.6 0.0104

Pure fores Undergronth <2 9.1 0.0110
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1 , McCaughery
(1982) 3
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Tab.3 Annual net production, mortality and turnover rate o fine roots in different foresds
; Living fine Dead fine Annud mess . Annud net
Gommunity Foecies Dl(;laraer root biomass root biomass loss l\::;rtalzlty 1 production Tulrrover _r.;;te
o thm?d  @m?)  (hmzay CMAD ey (mea)
1 2mm 0.627 0.232 0.140 0.325 0.559 0.89
0.5 1mm 0.439 0.162 0.101 0.220 0.413 0.94
C.lancedata  <0.5mm 1.623 0.728 0.461 0.916 1.507 0.98
Subtotal 2.689 1.122 0.702 1.461 2.569 0.9
1 2mm 0.11 0.051 0.045 0.069 0.123 1.12
0.5 1mm 0.001 0.039 0.035 0.055 0. 104 1.14
Mixed forest T. odorum <0.5mMm 0.389 0.133 0.123 0.224 0. 460 1.18
Subtotal 0.59 0.223 0.203 0.348 0. 687 1.16
Undergronth <2nmm 0.593 0. 164 0. 160 0.310 0.868 1.46
Totdl 3.872 1.509 1.065 2.119 4.124 1.07
1 2mm 0.635 0.234 0.142 0.338 0.567 0.89
0.5 1mm 0.415 0.181 0.112 0.238 0.381 0.92
C.lancedata  <0.5mm 1.590 0. 656 0.415 0.943 1.556 0.98
Pure foreg Subtotal 2.64 1.071 0.669 1.519 2.504 0.95
<2nmm 0.675 0.198 0.194 0.375 1.024 1.52
Undergronth
Totdl 3.315 1. 269 0.863 1. 894 3.528 1.06
3 , :<0.5mMmm>1
2mm>0.5 1mm, <0.5mMm
2.119 1.894t-hm?, (6.759 6.804t-hm?) 3L4%
27.8%, 1.461 0.348 1.519t-hm *,
4.182 1.086 5.021t-hm *( ),
34.9% 32.0% 30.3%, 60% ( ,1993)
(<5mm) 24.1% ( ,1999) ,
( ,1995)
10.9% 15.6%
4.124t-hm%a’ ', 1.17 ( 3); ,
(1.137 7.372t-hm?a’ ') ( 4)
(18.003 16.846t- hm*a ', ) 22.9%
20.9%, (19. 4 %) ( ,1993)
(<5mm) (16.8% 17.4%) ( ,1999) |
(254.906  200.605t- hm ?) (21% 2.3%)
, (Bar-
tch , 1987) (

,1992) 1.16, (0.96)
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Tab.4 Comparison o fine root biomass, net productivity and turnover rate in tree sratum for different types o foreds
Fol o Annual Annual Turrover
| Nigrot Deadmot  fine root % Boduivity
Fored type Ste . . - mess loss nortaity rate
@ o o BOMESS ¢ 1m-2a-1) (¢ fm-2a- ) & ™22 (e o1y
(thm=2)  (thm2) (thm?)
Monsoon evergr
reen leaved fored Dirghushan 4.62 1.97 0.90 1.59 2.65 0.57
Mixed coniferous
andl broad - [eaved foret Dirghushen 3.51 1.84 5.35 0.37 0.62 121 0.38
Pure forest of Cunning-
hamia lanceolata Huitong 11 0.88 0.235 1.115 0.144 0.497 1.137 1.29
 Pure forest of Mid . 1 3.085 0.3%8 3.4 0.369 0.5%5 4318 142
elia macclurel Huitong
Mixed forest of _C' . 1 1.56 0.565 2.125 0.435 1.149 2.179 1.40
lancedlata and M. maccl urei Huitong
Broad - leaved Ko~
rean Fine forest Changbai Mourtain 5.049 1.882 6.931 1.058 2.343 4. 860 0.9
Castanopsis eyeri Wuyi Mourtain 76 10. 645 7.372 0.69
Pinus sylvestris Certral 120 4.6 2.3 0.5
Picea sitchersis Sotland 0 5 5.25 1.05
Abies amabilis Washingon 23 2.89 131 0.45
Abies amabilis Washingon 180 7.39 5.35 0.72
( ,1999)
( ,1998) (Peron, 1983) (Vogt et al. , 1983) ,
( ,1993) (Deans, 1981) ,
( 1995) (- 4) :
: ( )
, (10a ) (27a )
) ,1995)
4
(1)27a 21% 2.3%,
22.9% 20.9%,
2 2.119t-hm'?  1.894t-hm 2,
3.4% 27.8%,



(3 > > ,

. . ,1993 4(4) 241 245
, . . ,1992 ,11(4) :46 49
) ) . . ,1998 ,9(4) :337 340
, , . . ,1995 ,6(1) :7 10
. . ,1992
) ) . . ,1999 ,23(4) :361 369
,1998
,1996
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