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A canmparative study on biological production of major vegetation
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Abstract Based on the field data of 18 plant communities and the estimated data from 1013 forest
inventory plots, biomass and N PP (net primary productivity) of major vegetation types on the T ibetan
Plateau were analyzed The results indicate as follow s (1) In alpine Picea-A hies forest the total live-
biomass ismore than 300 t/hm? in general, w ith maximum up to 1600 t/hm?, The leaf biomass isfrom 8 to
40 t/hm? the rate of the underground to aboveground live-biomass is about 0. 1 0.2, and theN PP is 8
13 t/bm? (2) In alpine scrub, the total live-biomass ismostly betw een 20 and 40 t/hm? the leaf biomass is
from 3 to 6 t/hm?, the rateof the underground to aboveground live-biomassis0.4 0.8,andNPP is4 7
t/bm? (3) In alpinemeadow. the total live-biomass is generally 20 60 t/hm?, but more than 100t/hm? in
the svanp meadow. The leaf biomass is from 2.5 to 5.5 t/tm? the rate of the underground to
aboveground live-biomassisup to 8 20,and theNPP is4 9t/im?2 (4) The annual biomass accumulation
of wheat on the plateau can be up to 26 30 t/hm? The leaf biomass is 12 16 t/hm? and the rate of the
underground to aboveground live-biomass is only 0.06 (5)A s for the altitudinal distribution patterns,
biomass increases from low er to higher altitudes until themaximum reaches in an optimum elevation, and
then biomass declines as the altitude continues increasing In contrast, N PP decreases progressively. It
indicates that the decrease in themal indices limits the biological production (6) In comparion w ith the
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other part of China, there is a higher biomasson the plateau for the sane forest types,
significant differences in their N PP.

Key words T ibetan Plateau; vegetation; biomass net primary productivity
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Table 1 Desription of the field plots of standing bianassand NPP on the Tibetan Plateau

1

PlotNa L ocation V egetation type Dominant gecies Source of data
1 Cyclobalangpsis oxy odon (1998)
Evergreen broadleaved Phoebe .
forest
2 P inus yunnanensis (1998)
M ountain pine Pteridium aquilinum
3 Picea likiangensis (1998)
A Ipine gpruce-fir var. balf ouriana
forest A bies salauensis
4 Picea likiangensis (1995)
A Ipine gpruce-fir var. linzhiensis
forest
56 A bies f abri (1998)
A Ipine gpruce-fir
forest
7 Picea crassif olia (1991)
A Ipine gpruce-fir
forest
8 Pulus davidiana (1988)
D eciduous broadleaved
forest
9 (1998)
A Ipine scrub Rhododendron p rzev alskii
10 Salix 9. (1993)
A Ipine scrub
11 Rhododendron p. (1993)
A Ipine scrub
12 B erberis 9 (1993)
A Ipine scrub
13 Potentilla . (1993)
A ipine scrub
14 K obresia humilis (1988)
A Ipine meadow
15 K obresia pygmaea (1998)
A Ipine meadow
16 K obresia tibetica (1998)
A Ipine sv anp meadow
17 W inter w heat (1998)
Cultivated w inter
w heat
18, 19 Spring w heat (1982)

Cultivated ring
w heat
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2.1
3, ) 2100m - - ( 1)
271.48t/hm? 17.669t/tm* a; 2200m ( 2)
365. 01t/hm? 13.449t/hm? g 3500m - ( 3) 511.62 t/
hm?  8.402t/hm?* g 4200m ( 9) 38.97t/hm?
3.864t//m?* a oy
2200m ( ) 220.08t/hm? 9. 96t/hm? g 2570
2780m ( ) 367 568t/m? 9 10t/hm%*a 2900 3200m
352 544t/tm? 11 13t/hm*a, 3600m 280 283t/tm* 1 5t/im?*a
3
Table3 Canparisonsof standing bianassand NPP of vegetation typeson the T ibetan Plateau
A boveground U nderground
‘e L eaf
Ann Ann
mass
PlotNa Alt (m) Tenp. Pre Biomass NPP Biomass NPP (t/hm?)
() (mm) (t/hm?)  (t/m2a) (t/hm?)  (t/im2a)
1 2100 13.0 800 249.75 16. 843 21.73 0.826 14. 07
2 2200 12.4 800 329. 92 13. 093 35.09 0. 356 8.02
3 3500 4.6 800 477.98 8. 046 33. 64 0. 356 14.31
4 2750 8.5 900 1438. 61 15. 280 131. 33 0.525 38.72
5 3040 3.9 1938 275.59 9.578 59. 31 2.149 7.97
6 3040 3.9 1938 211.29 14. 382 48.02 2.087 11.36
7 3000 1.5 551 133.83 12. 447 21.16 1. 058 21.04
8 2650 2.9 552 65. 10 14. 369 9.41 1. 000 9.40
9 4200 0.4 800 25.54 3.730 13.43 0.134 3.51
10 2970 2.0 570 21.89 5.586 12.43 0.731 4.16
11 3050 2.0 570 29. 86 4.832 10. 97 0. 645 2.76
12 2733 2.0 570 10. 63 6. 251 6.03 0. 670 5.70
13 2910 2.0 570 7.50 4.769 5.81 0. 447 4.54
14 3250 - 1.7 600 2.51 2.769 19.88 6. 036 2.51"
15 3500 - 1.7 600 3.68 3.684 56. 05 3.68"
16 3500 - 1.7 600 5.18 5.184 111.83 5.18"
17 3700 7.9 425 25.076 25.076 1. 642 1. 642 12.54"
18 2900 3.8 175 30. 753 30. 753 15.56"
19 2900 3.8 175 12. 391 12. 391 6.37"
* . Green leaf massof grasslands and croplands equals their shoot biomass
*ox 1, 1 Site 1 is evergreen broad-leaved forest,

site 2 montane pine forest, site 3 7 alpine ruce-fir forests, site 8 deciduous broad-leaved forest, site 9 13 alpine
shrubs, site 14 16 alpinemeadow s, and site 17 19 croplandsof wheat The detailed information of location, dom inant
gecies and reference can be seen in table 1
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2.2
, 300t/hm? , 1600t/tm?;
8 13t/hm?. a( 1 8) 20 40t/hm?, 35. 166t/
hm? 4 7t/hma 5.559+ 1. 165t/hm2. a( 9 13) 20 60t/
hm?, 100t/hm? , 4 9t/hm> a( 14 16)
26 30t/hm?( 17 19) ) ()
(3
: 3 : 8t/tm? 39t/hm? /
0.1 0.2 3 6t/tm?, / 0.4 0.8
2.5 5.5t/m? / 8 20 12 16t/
hm?, ; / 0.06 ,
3 , (3 13

550 900mm) > (0.4 2 570 800mm) > (- 17 600nm )

’ ’ ’ 1

, 70 80an ,0 10am 12% 27%
30 40an , 83% 0 10an
4 (t/hm?)

Table 4 Distribution of root live-biomass in var ious layer s of soil for major vegetation typeson the Tibetan Plateau

0 10 10 20 20 30 30 40 40 60 60 80

. ) A ltitude Depth Depth Depth Depth Depth Depth
L ocation V egetation type

(m) (am) (am) (am) (am) (am) (am)
3000 6.05 12. 87 1.67 1.88 0.80 0.20
(11 Picea forest
3500 9.20 17. 60 5.57 0. 68 0. 56
(1 A bies forest
2200 4.04 4.74 14. 02 9.69 2.60
[ P inus yunnanensis
forest
4200 11. 26 1.52 0.49 0.16
[ Rhododendron scrub
3200 16. 50 1. 56 1.13 0.70
(181 K obresia m eadow
5 160
: (t/hm®. a): (15 16)> ( ,12
15)> ( 13 14)> (12 13)> (11 12)>
( ,10 16)> ( ,8 9)
5 ./
, , 11. 10+ 2. 86, 11. 26+ 2. 68,

9. 52+ 3.58, 6. 90+ 2. 28, 8.27+ 1.78, 6. 40+ 1.54,
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8.80+ 3.24
5
Table5 Averaged standing bianassand NPP for different forest types on the Tibetan Plateau
LA
Forest types Biomass N PP Averaged LA | Plots
(t/hm2) (t/hm?2. a) (hm2/hm?)
238. 60 15.39 6.90+ 2.28 48
Evergreen broad-leaved forest
237.04 11. 65 6.40+ 1.54 82
Quercus evergreen forest
296. 95 12.81 8.27+ 1.78 11
Evergreen-deciduous broad-leaved forest
151. 27 13.41 8.80+ 3.24 47
M ountainousB etula-P gpulus forest
281. 22 8.15 9.52+ 3.58 649
Sporuce-fir forest
156. 63 8.51 6. 95+ 0.37 17
L arix forest
149. 97 10. 30 11. 10+ 2.86 101
Pinus densata forest
269. 64 16. 35 11. 26+ 2. 86 9
Pinus amandii forest
140. 17 10.98 5.13+ 0.37 4
Pinus tabulagf omiis forest
231. 83 14.75 5.37+ 0.11 64
P inus yunnanensis forest
188. 99 11. 67 12.24+ 4.00 20
Cupressus forest
2.3
6 , )
, 130 200a, 5, 800 1900mm,
458. 462+ 86.913t/hm?® 12.958+ 2.014t/hm* & 200a, -
1.8 , 940mm, 285.240t/hm?  13.450t/hm** a
, 367 568t/hm?, 329t/hm?;
: ( ) (6
(9 :

, 1996,
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, : 238.60t/hm?*a  15.39/hm> a, 179. 41t/hm? 15.59%/hm? g
296.95t/hm? 12.81t/tm? a, 177+ 63t/hm? 15.59t/hm? g :
151. 27t/hm? 13.41t/hm?*a, 125.03t/hm? 13.27t/hm*a 281. 22t/hm?

8.15t/hm? a, 220. 33 t/hm?

6

8.40t/hm*a

)

1

Table 6 Camparisons of standing biamass and NPP for major forest types on the Tibetan Plateau and in Changbai

M ountain of Northeastern China

L ocation Forest type Alt Pre Teamp. Age Density  Biomass N PP
(m) (mm) () (a) (t /m?) (t/m?  (t/hm? a)
(2] 2750 880 8.5 350 172 1569. 94 15. 805
(1] 3500 800 4.6 200 230 511. 620 8. 402
(1 3150 1881 3.0 131 274 544.519 12. 930
(1] 3040 1938 3.9 126 211 351.844  11.335
(1] 2920 1898 4.3 128 164 425. 863 11. 762
(1l 2780 1774 5.4 460 117 568. 008 10. 067
(1] 2570 1620 6.2 310 186 367. 225 9. 850
) - 1400 940 - 1.8 200 1432 285. 240 13. 450
Y 800 740 1.2 150 560 328.750  20.190
1) , 1981
(2):34 50
3.1 18 1013 ,
300t/tm?
1600t/hm?, 8 39t/tm? 0.1 0.2, 8 13t/hm%* g
20 40t/hm?, 3 6t/hm? 0.4 0.8, 4 Tt/tm%* 3 20 60t/
hm?, 100t/hm? , 2.5 5.5t/hm? 8 20, 4 9t/tm?>a
26 30t/hm?, 12 16t/hm?, 0.06 ,
3.2 , , : :
3.3 , ,
[1] ,1998.183 268
[2]
. 1995.44 58
[3] ,

2 . : ,1998.10 15
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