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, 1034106 ~ 10344 27 E; 31 48
~31°54 55'N ,

10~ 117C , 210¢C 4
071.5C 490 mm
2.1~ 3.4 ,
( Caryopieris)
(Ajania potaninii) ( Onos-
ma) ( Sorphora vreifolia)
(Bauhinia) ; ,
( Miscanthus sinensis A nderss. ) ( T hemeda

triandra ) ( Asparagus filicinus
Ham .Ex D. Don) ( Selaginella pulvina
ta) ( Setaria glauca (L.) Beauv.)

( Aristida adscensionis L. )

( Achnatherum inaequiglume Keng. ) [1, 7J;

L8

21
2001- 08

Sm X 5m

22

” 3"“ 5
> , 8T
( :ML2X, : , : X2%),
0~ 20cm s
3
3.1
3.1.1 ( Caryopteris spp- )
( Caryopteris incana Miq.) (C. odora-

ta(D. Don)B. L. R. L. Robinson)
(C. terniflora Maxim.)
1 800~ 2 100 m

B

( Onosma farrerii Johnst. )
( Sorphora vreif olia) ( Bauhinia
Jabert var. microphylla ) ( Indigofera

bungeana Steud.) ,
( Rhamnus rosthornii Pritz. )
(Lespedeza floribunda Bunge) ( Wik-
stroemia modesta ( Rehd.) Domke) ( Rosa
hugonis Hemsl. ) ; 80 ~
100cm, , 15% ~ 80%,
50% ~ 65% ( 1)
( Themeda triandra) ( Hetero-

pogon contortus )

(Steud.) Dandy)

( Poa chalarantha )

LindL )

( Arthraxon prionodes
( A ntemisia spp. )
( Scilla scilloides

( Mazus spicatus V aniot)

(Aster poliothamnus Diels.) ,

( Dendrathema chanetii ( Levl.)

Shih)

( Potentilla leuconota ). Don)
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( Capillipedium parviflorum )

(Setaria glauca (L.) Beauv.) (Allium
plurifoliatum Rend. ) ( Leontop odium leon—
topodioides ( Willd. ) Beauv. ) ( Cre-
manthodium potaninii C. Winkl. )
(Seseli inciso-dentatum K. T. Fu)
( Pedicularis davidii Franch.) ( Spodio-

pogon sibiricus Trin. ) ( Bupleurum mi-

crocephalum Diels)
(Hack. ) Kuntze)
(Hemsl. ) Dandy)
sis) ( Chenopodium acuminatum Willd. )
60~ 95 cm,

( Eulalia quadrinervis
( Fagopyrum gracilipes

( Isodon setschw anen—

40% ~ 85%
31.2

1700~ 2200m ,

( Caryopteris
spp- ) ( Dap hne tangutica
M axim. ) ( Prunus da-
vidiana ( Carr.) Franch.) ( Ceratoides
arborescens (Losinsk.) Tsien et C. G. Ma)

40~ 50 cm, 20% ~ 65%,

45%~ 55% (2

?

(S. ramarus

Keng. ) ( Phemeda hookert (Griseb.) A. Ca
mus) (A. albescene
(DC. ) Hand. - Mazz. ) ( Salsola collina
Pall.) ( Silene fortunei Vis. )

( Carex crebra V. Krecz)
( Eulaliopsis binata (Retz.) C. E. Hudd. )
, 30~ 40 cm, 60% ~ 80%
31.3

(Ajania potaninii )

B

B )

1500~ 2 000 m

2

(Indigd era amblyantha Craib. )

(Lespedeza vir-
gata (Thunb.) DC.)

30~ 50cm, 57%~ 65%( 3)

( Calamagrostis pur-
purea (Trin.) Trin.) ( Sedum spp. )
( Chloris virgata Sw.) ( Tragus bert

eronianus Schult.) ( Selaginella pulvina-

ta) ( Carex spp-)
( Aristida adscensionis
L.) ( Achnatherum inaequiglume
Keng.) 20~ 40 cm,
, 5% ~ 10%
3.2
3.2.1

, I~ 3

, 4 819. 8 kg*hm™ 2,

, 1
652.9 kg*hm™° 1 407.2kg*hm™ *;
., 2089.8~
6457.5 kg*hm™ *;
, 304. 2~ 5 804. 7
kg*hm™? 241.1~ 3 889.2 kg*hm™*
2 9 2
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1

Table 1 Species composition and aboveground biomass of Caryopteris shrub in different plot(kg*hm~2)

(kg* hm™?)

Altitude Soil moisture Coverage Aboveground
Slope, exposure Composition of shrub species .

(m) (%) (%) biomass
1930 39, ubac 11.18 55 | | ' 5804. 7
1980 40, ubac 15. 95 51 s s 2127. 2
2005 33, adret 13. 83 50 | | | | 510. 8
2010 28, adret 14. 19 15 s s 304. 2
2046 32, adret 12. 09 65 ’ ’ ’ 737. 4
2055 28, adret 14. 70 45 ’ ’ ’ ’ 1534.0
2070 32, adret 13.77 65 ' ' ' 946. 9
2075 35, adret 17. 24 80 | | ' 826.7
2095 33, adret 18. 94 65 ' | | 2083. 8
1652. 9

-2

2 (kg hm 7)

Table2 Species com position and aboveground biomass of Onosma farreri shrub in different plot( kg® hm~ 2)
Altitude Soil moisture Coverage . . Aboveground

Slope, exposure Composition of shrub species
(m) (%) (%) biomass
1790 40, ubac 12. 42 40 s s 361. 2
1830 40,  ubac 9. 85 55 . . , 4319
1940 38, adret 8. 38 45 R R R 1096. 2
1975 25, adret 14. 14 25 s R 241. 1
2105 32, adret 16. 10 65 s s s 3889. 2
2120 32, adret 14. 35 45 s s s 2486. 3
2135 30, adret 13. 45 20 . . . 1344. 3

1407. 2
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3 (kg*hm™?)

Table 3 Species composition and aboveground biom ass of A pnia potaninii shrub in different plot(kg® hm~2)

Altitude Soil moisture Coverage . . Aboveground
Slope, exposure Composition of shrub species
(m) (%) (%) biomass
1670 35, adret 3.92 63 s R s 2089. 8
1720 36, adret 4. 30 63 R R R 5382.2
1760 39, adret 4.27 57 R R s 4722. 8
1800 38, adret 5. 08 60 R R R 5944. 6
1840 36, adret 512 65 , , s 4221. 8
1880 36, adret 9.25 60 , R s 6457. 5
1920 36, adret 7.57 62 R R R 4920. 0
4819. 8
9
, !
9
. 2
?
. 2 2 2
( 7
) 2 2 ”
, 4% 9% , 8%
~ 16% , ,
: (1 1%~ 19%
3.2.2 ,
2 2 2
2 2
) ) ( 2; )
2
, , , ( 3B 30,
) ( 3A)
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Fig. 1 Ditribution of shrub aboveground

biomass along altitude gradient

£k R (%)

Ak (%)

S £23.1¢Y)

(A-

20r
19 F y = 0.0284x - 43.002 3
g 1t R® = 0.3817
o L *
§ Ul A
£ 16 F .
[=]
MERCH
9]
; 14 F
= 5}
7 xz[
72} 11 »
10 1 ) Il ']
1900 1950 2000 2050 2100
M Altitude(n)
177
9 [
g 16 B
- 15}
=
S 14 p
3 [
S 13# o
o2k
b
s 11 p
L 0 y = 0.0119x - 10.95
= [ ° R = 0.3859
» 9 r o
8 o L R N ,
1760 1800 1900 2000 2100 2200
®i& Altitude(m)
10p
L]
9 F
& y = 0.0187x - 28.027
< 8 ] R® = 0.6913
Q -]
-
2t
Q
5 6 [‘
3
I
» 5 F
gt
3 'y L . . A —t
1650 1700 1750 1800 1850 1900 1950
B4 Altitude(n)
,B- ,C- )

(A- Caryopteris shrub, B— Onosma farrerii shrub,

C- Ajania potaninii shrub)

2
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Distribution Regulation of Aboveground Biomass of Three Main
Shrub Typesin the Dry Valley of Minjiang River

LIU Gue-hua', ZHANG Jieyu',ZHANG Yuxin®, ZHOU Jiar-yun®,
GUAN Wenbing”, MA Ke-ming', and FU Bo-jie'
(1. Key Laboratory of System Ecology, Research Center for Eco— Environmental Sciences, Chinese
Academy of Sciences, Beijing 100085, China; 2. Beijing Forestry University, Beijing 100083, China; 3. Northwestern
Science and Technology University of Agriculture and Forestry, Yangling, Shaanxi Province, 712100 China)

Abstract: Shrub is one of the main vegetation types in the Dry Valley of Minjiang River. It isalso one of
the stable ecosystems, and plays an important role in the water and soil conservation in this region. In
this paper, aboveground biomass and its distribution regulation of Caryopteris shrub, Onosma farrerii
shrub and Ajania potaninii shrub are studied according to the field investigations and experiments. The
results show that (1) Among the 3 shrubs, average aboveground biomass of Ajania potaninii shrub, up to
4819. 8 kg*hm™ %, is the biggest. That of Caryopteris shrub is 1652. 9 kg*hm~ % And that of Onosma far
rerii shrub, only 1407. 2 kg*hm™ 2, is the smallest. (2) Aboveground biomass is very different in each plot
in the same shrub type. Aboveground biomass of Caryopteris shrub changes from 304. 2 to 5804. 7 kg*
hm™ % in 9 plots that of Onosma farreriishrub changes from 241. 1 to 3889. 2 kg*hm™ *in 7 plots and A-
jania potaninii shrub changes form 2089.8 to 6457.5 kg*hm *in7 plots. (3) Among the 3 shrub types,
aboveground biomass is well correlated with the altitude gradient. Aboveground biomass of Caryopteris
shrub decreases along with altitude increasing, while that of the other two increase. (4) Among the 3
shrub types, soil water content is the highest in Caryopteris shrub, and that is lowest in Ajania potaninii
shrub. That means Ajania potaninii shrub is better to adapt the environments of the Dry Valley. Above-
ground biomass of 3 shrub types is affected by soil water content. Aboveground biomass of Onosma far
rerii shrub and Ajania potaninii shrub and their soil water content have correlated commendably, while
there is not a good correlation between that of Caryopteris shrub and itssoil water. As a whole, soil wa-

ter content isthe main limited factor fer shrub growth in the Dry Valley of Minjiang River. The results
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of this study can provide scientific bases for shrub vegetation protection and degraded e cosystem rehabilk

itation in the Dry Valley of Minjiang River.

Key words: Caryopteris shrub; Onosma farrerii shrub; Ajania potaninii shrub; aboveground biomass, dis-

tribution regulation; the dry valley, Minjiang River
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2002 « M CJCR) , 2002
1447 » 51 40
10 12 ( ):
1 1.816 1 847
2 1.493 2 823
3 1. 469 3 753
4 1.249 4 551
5 1. 047 5 441
6 1.035 6 432
7 0.975 7 420
8 0.953 8 415
9 0. 888 9 322
10 0. 809 10 296
11 0.791 11 281
12 0.691 12 278
13 0. 564 13 224
14 0. 500 14 221
15 0.473 15 205
16 0. 466 16 200
17 0. 463 17 198
18 0.462 18 188
19 0.431 19 181
20 0.392 20 161
21 0.350 21 151
22 0.325 22 147
23 0.316 23 147
24 0.309 24 140
25 0.303 25 138
26 0.298 26 134
27 0.287 27 130
28 0.262 28 121
29 0.259 29 112
30 0.251 30 103
31 0.225 31 101
32 0.208 32 95
33 0. 181 33 83
34 0.181 34 80
35 0.179 35 67
36 0.176 36 59
37 0.175 37 55
38 0. 155 38 50
39 0.102 39 48
40 0.093 40 31




