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A comparative study on biological production of major vegetation

types on the Tibetan Plateau
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cademy of Scrences, Ximng B10001.China)

Abstract Based on the field data of 158 plant communities and the estumated data from 1013 forest invento-
ry plots. biomass and NPP{net primary productivity > of major vegetation types on the Tibetan Piateau
were analyzed. The results indicate as follows,; (13[n alpine Picea-Akies forest. the total live-biomess is
more than 300 t/hm®in general. with maximum up te 1600 t/hm?®.The leaf bicmass is from 2 to 40 t/hm?;
the rate of the underground te aboveground live-biomass is about 0. 1~ 2,and the NPP is 8~13 t/hm®.
(2)In alpine scrub,the total live-biomass 15 mostly between 20 and 40 t/hm?. the leaf biomass is from 3 to
6 t/hm®. the rate of the underground to aboveground live-bicmass is 0. 4~0. 8.and NPP is 4~7 t/hm’.
{3)In alpine meadow. the total live-biomass is generally 20~ B0 t/hm?®.but more than 100t /hm® in the
swamp meadow. The leaf biomass is from 2.5 to 5. 5 t/hm?, the rate of the underground to aboveground
live-biomass 15 up to 8~20,and the NFP is 4~9 t/hm®. (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)As for the altitudinal distribution patterns. biomass increas-
es from lower to higher zltitudes until the maximum reaches in an optimum elevation, and then biomass
declines as the altitude continues increasing. ln cuntrast. NPP decreases progressively. It indicates that

the decrease 10 thermal indices limits the binlogical production. {6)In comparisen with the other part of
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China. there is a higher biomass un the plateau for the same furest types. but there are not significant dif-
ference~ in their NPP.
Key words: Tibetan Plateau; vegetation; biomass; net primary productvity
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Table 1 Description of the Field plots of standing blomass and NPF on the Tibetan Plateaun

IR AT EEBH PR
Plot No. Location Vegetation 1ype Deminant species Source of data
1 [l %-4:] R o A B W [ Cyclobalancpsis sxyodon F A (19982
TFHEAE Evergreen broadleaved A Phoebe sp-
forest
2 i 40 Ll R B Z e Parus vunnanensis Hor iR 15980
= AMRE Mountain pine W& Ptendium aquilinuem
3 HEER TF &5 L B oF K NP =3 Picea hikiangensis H3m o 21908
R Alpine spruce-fir var. balfouriana
{orest ¥k Abies salauensis
4 W E T E A K WY Piceg fikiangensis # AL (1995
- Tair, 45N Alpine spruce-Ffir var. fnzhiensis
{Urest
5.6 (el [Tt S o JUH - gy 3 R AE Abres fabr ¥ Ho1gsm
th#k £ Alpine spruce-fir
{orest
7 Frig ol o= AI8] T u e 3 WAz Puea crassifolia E=F: 48 LT
o bk Alpine spruce-fir
forest
8 wamkAE  ETReK ¥ Populus davidiana ML (1988)
ek E Deciduons broadleaved
forest
9 KR  HLEL pik Fid ] £ JELEY
T Alpine scrub Rhododendron prrewalskii
10 wHIE AL WA Satix sp, SRMEF(1993)
FEEHE Alpine scrub
1 wHIE  WLEL A8 M M Rhododendron sp, RPME F1993)
EHEHE Alpine scrub
1z AwE  ALEHR " BE N Berberis sp Sk E (19930
EEWH LA Alpine scrub
13 Al L=00E: LN SR Potentiila sp. P EEF1953)
HEHEHKE Aipine scrub
14 TRy TRERA EXE Kobresia humilis e E % 108R)
£=EW Alpine meadow
15 WaEElL TEEEA P E Kobresia pygmaea %1998}
=ER Alpine meadow
18 wmglt HELESR W E Kobresea tibetica o A% (1998)
ETH Alpine swamp meadow
17 [l £id =l RAE]F & /v Winter wheat Fr A 1998)
Ly Culiivated winter
wheat
18,19 HME sk FHE|E # /¥ Spring wheat o3 21 1982)
A £k Culiivared spring

wheat
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2.1 HERABEEEF T EIEEHEREWEr R L

FHEFEENEEINME AR K FHREDEFHUMFMETF R BNt E-EMNEE
SARbBEREE NFIFH EHERBKE . EE 2100m & F-S-BL A SR KBS 189
R =R 271 48t/bm® 1 17. 665t/hm® « a, M 2200m ML B EF (B S 29 £ B E
P& 365, 01t/hm® F1 13, 449t /hm® « a; MFH 3500m SO HB-E N EHREES DN D RAE R Y
511. 62 t/hm” fl 8. 402t/hm’ « o, M3 4200m M U BHE A (BHES D9 EHBHNETR S
38.97t/hm® f1 3. 864t/hm’ » a. EWHRABMUMHAFTFA A UAE FEBHBFEEFHEAY EHE~ R
WEN, (L F sk 2200m B FFH RS FH BN EH R E =R A 220, 08t/hm’ H 9. 961/
hm' = a; #HE 2670~ 2780m P& XM (FHE K. B B 367~368t/hm? § 9~ 10t /hm? « a; @i
PAEHEHE 2900~ 3200m &b 352~ 5441/hm” # 11~ 13t /hm « a, TG 815 3600m L4 HiHF % 280~ 283t/
hm® #1 1~5t/hm® v a, BHTR, A FRZADTEML REET KO EFH T DS R, HEE
a2 RERE.f - EBHEEER . SEREAREHBRUBEE TR ML RESFEFAET K
ERREH KR AREFEESRAGTAMNENER. SHERNKXMNSHLIES S HE3ES.
R SEDME, — Bt BT ISEK, SEMY R AL, B H SRR TR S EHE,
HAEANEET W THAMHFE LML B EHEEERESNIEFR. SR BIREEEFENEEK.H
HL.REHMRAEENNEAXATAAREN SR BHER I ERAMESHEL . EHRETS
PR B LUEEMN ST A R RS,

%3 WREEZRESRDS: S >~ ReoH: 5
Table 3 <Comparisons of standing blomass and NPF of vegetation types on the Tibetan Plateau

EH ERE b H # T

M g | 5. 1 Aboveground Underground ot &
% EE Ann. Ann, tn% kPR AWE AR
Plot No. Alt, (m) Temp. Pre. Biomass NPP Biomass NPP (+/hm?)

(RSP {mm) (t/hm*y  G/hmtad  (thm?) (¢/hmioa)
1 2100 13.0 800 249. 75 16. 843 21. 73 0. B26 14. 07
2 2200 12.4 I 326. 92 13. 093 35.08 0. 356 8. 02
3 3500 4.6 8017 477. 58 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 58. 31 2. 149 7. 97
& 3040 39 1938 211.29 14. 382 48. 02 2. 087 11.36
7 3000 1.5 531 133.83 12. 447 21.16 1.058 2104
g 2650 2.9 552 5. 10 14. 369 % 41 1. 000 .40
g 4200 0.4 800 25. 54 3.730 13. 43 0. 134 3.51
¢ 2070 2.0 570 21.89 5. 586 12. 43 0. 731 4. 16
11 3060 2.0 370 29. 86 4.832 10. 97 0. 6435 2.76
12 2733 2.0 570 10. 63 6. 251 6. 03 . 670 5. 70
13 2910 2.0 570 7. 50 4. 768 5.81 0. 447 4.34
14 3250 -1.7 600 2. 51 2. 769 1%. 88 6 036 3.51"
15 3501 -7 600 3. 68 2. 684 56. 05 1. 68"
14 3500 -1.7 500 5. 18 5.184 111. 83 5. 18"
17 3700 7.9 435 25. 076 25.076 1. 642 1. 642 12. 54+
18 2900 3.8 175 30. 753 0. 753 15.56*
19 2600 3.8 175 12. 351 12,391 6. 37"

+ HEEEHAHEHEEZHEN K. Green leal mass of grasslands and croplands equals their shoot hiomass,

* o+ HEMRERFRL A MAEE HWERDEEEEFIEL R L. Site 1 is evergreen broad-leaved {orest.
site 2 montane pine forests site 3~ 7 alpine spruce-fir {orests. site B deciduous broad-leaved forest, stte 9~ 13 alpme
shrubs. site |4~ 16 alpine meadows, and site 17~ 19 croplands of wheat. The detailed information of location. dominant
spectes and reference can be seen in table 1.
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2.2 REARESEAYEY Er=Ra T

WA AR B 2 W R AU HE AT 81 R A L R AT AR EY A4 B — R 300t/hm B b, B R R AAEY 1600t/
hm® e B — B 8~ 13c/hmba (S 1 ~8). FHINEMAR T E R’ — BN 20 ~40t/bmf, T 1
35. 166t/hm® L PN 4 ~Tt/hm? 2. F#¥ 5. 550 1. 165t/hm?® a(HEH T 9~13). MEFE G LR —FL
20~60 t/hm? IR HAEE 100t/bm? L B AR R 4~0t/bm . a (8T 14~16). BHELAEREL]
FEEEWEEEE 26 ~300/hm* (B E 1710, BRA.FEHAEHRTE~RETEACA) EaH,
BRI ENEIFEIBESASBEME TREAREN EY ™R R 3,

B MR I TEEY.FHR e R — B S hm? BLE LB R TT i 30/hm® b T/ B R
R— R 0.1~0. 2, F LA A E B — B 3~6t/hm’ LM T /i B SR  0.4~0. B, IR
A EH RN 2. 5~5 5t/ F/H B REFEh s~ 20, BN ERNENFHT AR 12~
16c/hm?  SAEFTH EHBREYS A T FEHBHEH 0.05. BR.EIFVBERABARE LSKER
A EHASHESCRNBEARESENAX. AE 32 0E . BFHRENFER KR HFEIHFERH 3~
13T H1 550 —900mm) > MM (0. 4 ~2TH 570~ 800mm >R (— 1. TCH 600mm) . W hFEHF BB 7E
BEMTBASFESHE REREEMBEH /| ENEESBARAT R ATHEREEZHOXE.ZH
EHEEHIEENE, 94 HEELBEFHAARSELSERTEYREMT/E EEHREANESR.
EAENW, BHEEEELEPRHSWIRE —BIE 70~80cm LAFM.0~10cm +EHBREMNY 12% ~274.
7T 0 L1 b, T 75 8 24 A 4 R I 0 A 7E 30 — a0em AR P 83 MR B FTFE 0~10cm LB H.

®4 WREEZERARAETAR S 0EZE T BFE) S (1 /hm?
Table 4 Distribution of root live-blomass im various layers of soll for major vegetation types on the Tlhetan Plateau

373 0~10 10~240 20~30 30—40 40~ 60 60~80

e MR ]
Altitude Depth Depth Depth Depth Depth Depth

Location Vegetation type

(m?) (em) (erm> (e} (cm) [em) (cm}
[if % %3 = 3000 6. 05 12.87 1. 87 1. B8 0. 80 Q.20
T T Hkag Pirea forest
it 5.1 wER 3500 9. 20 17 60 5.37 0. 68 .58
HrEmm Abies forest
Lif &1 ZHBA 2200 4. 04 4.74 14. 02 4. 89 2. 60
Fan] Pronus yunnanenses

loresi

[if, 3.4 bl T 1LY 4200 11. 26 1.52 0. 4% 5. 186
AEE Rrododendron serub
WL EEREM 3200 16. 50 1.58 1.13 0. 70

L Xy TR Kobresia meadow

F s REAKE SR R AN R 160 PHRERE SR TRARRUNTY., T
R e =R, /RN G/t 2 W EEN RO~ 16 > B s T (E dE i A k.2
~ 153> O B o K LD M R HERK, 13~ 1O > R E N H A2~ 13> R SR (11~ 12> B4
PR GRE IR S B L 10~ 160> SR E Y R (TS e~ ),

HEEEH R m KT EE R —, WNE S PE . S/ RS Ay of I HEE
F— i R M E SR L WL B DR AR 1. 1042, 88 BB IR R 10, 26 2. 68, T EH N
9.52 = 3. 58, TH WML 6.00=2. 28 HHRFEH R L 8. 27 =1 78. WH W EBE T H N 6. 401


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

6 A FXHF SRR TEEERAEWE-RYLHAT 29
L 54, (MO BEAR 2 8. 80+ 3. 24,
% WEEETESERDEmEf0d -~ REh ki E R
Table § Averaged standing biomass and NPP for different forest types on the Tibetan Platean
N LR e LALFHE  HrY
Foret types Biomass NFPP Averaged LAI Plots
(v hmt (t/hm?. a) thm*/hm?)
B 23B. 80 15. 3% B. Hut 2. 2 18
Evergreen broad-leaved forest
B o h A 237,04 11. BS 6 40+ 1. 54 &2
Quercus evergreen forest
WERE T HH® 296. 95 12. 81 8.27+1.78 11
Evergreen-deciduous broad-leaved forest
e e 151. 27 13. 41 B- BOrE 3. 04 47
Mountainous Betuda-Populus [orest
THER 281. 22 8. 15 5. 5243 58 £45
Spruce-fir forest
I 156. 63 8. 51 6. 95z 0. 37 17
Larir forest
[ 149. 97 1o, 30 11. 10+ 2. 85 101
Praus densata forest
Bl 265- 64 15- 35 1T. 262, 86 a
Pinus armandi? forest
wE 140. 17 14 98 5. 130, 37 1
Pirtus tabuiaeformes forest
TE R 231.83 14.75 5.37+0.11 54
Pinus varnaneasis torest
T AH 188. 9% 11. 67 12. 24+4. 00 20

Cupressus forest

23 FEAEIEEHRAEDE-RS2ERBTMHE

e xR FEEES . FESM AN ERAER TR KRALUM T 4. ML Em &8 Y.
75 7Y R B2 PR F0 0 15T B (L AR IR L R S 130~ 200a, SE S8 3~50  EREKE 500~ 1900mm. EEH &

4 By 458. 462+ 86, 913t /hm?® #T 12. 938 =2. 014t/hm? -
B—1. 8 C RN 940mm, BB = | 285, 240t /hm” 1 13, 450t/hm?

ar FER ALK, o /£ 2000, 5F 1 5
ca, AR EBEH

MR ST HRE B B & T 1K O L BT ET #0 FRR R ST BR 7E TR Ml O 367 ~ 568t/bm’ ZE R H 1L % 328¢/hm:;
HEEEFRETEROUHRE A FESHIFREIFmMEERRGE ),

FEEELESH LD THEY S =] (E 5 S LFARISTA FIATD . o 0T &
HEERUNS . FESER - R AR E YR FET 2B FIyAF. M E R T, 6

11 ?{#*1996 lﬁiﬁi:
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. R R IR 238. 60r/hm® ¢+ 2 #1115 39t /hm? - a. 2 E 179, 41r/hm® B 15, 59c/hm® « ac B
Ry S F 206, 95t/hmt F0 12, 81v/hm? » 2. 2 EH 177 ¢ 63c/hm® F1 15. 58t /hme « a: LW 1R
HEdk s . HF#ETS R 151- 271/hm* $1 13- d1tshm® » 2.4 E 125, 03c/hm? #1 13. 27t/hm” » s TR EH A B &

AR 281, 22t/hm® §1 8. L5t/hm® » a. & H 220, 33 o /hm® 0 8 401/hm® » a2, WiEHH  FESEMERZT A .
RHEL S M. EERCEE bR TR EM RS, HE AL EMERM O IDHE SK I
HILESHEEEPEEY FESEEFFNEYRE R ARE LU HETHR BRS04 R,

e WHEFRERLGESEREQUNELESHE AT EHE =MLY
Table ¢ Comparisons of standing biomass and NPP for major forest types on the Tibetan Plateau and in Changbai Moun-
tain of Northeastern China

Wi B 7K A L3 K ¥ £=%

& Lk & 3ivh
Location Forest tspe Alt. Pre. Temp. Age Drensicy Biomass MNPF
(m! (mm? e (a) vtr. fhm®y  (t/hm® it/hm-. a}
T A i BEZTH 2750 ARO 5.5 330 172 1568. 04 15. 85
Lif, &4 18y FEES AR 3500 ANy 4.6 200 23y 311. 62u 8. 402
il J1Vp1sy R 3150 18%] L0 131 274 544.319 12,930
T LRs] R 30 1938 .3 126 211 351. 814 1. 338
T Las R R 2620 1898 4.3 128 164 425. 863 11. 7R2
FE LD EHEREE 2780 1774 504 160 117 E58. 0U8 10. UBT
FE Ll EHERBET 2570 1620 § o 310 186 43D 25 a, R5Q
e =NITE A E- 1400 9411 -1.8 200 1432 285, 240 13. 450
S L e S 80 740 1.2 156 560 328. 750 M.150

DFEXHES 8L KE N ITEESREEHRE=RHHR. FPEMERELUSREST UM RRREE £ 50
TR T 2> 34~50.
3 4 it
3.1 AL 18 FrEE KA THEER 1013 e AR TEE SR . FR R TIEETH
BEHETEHABERA S RMAHNERRES RS, EELEH SR —BE 300t/ hm’ L
L BETT LY 1600t /ho?, AT 8~ 39t/bm? MR H 0. 1~0. 2 B ™8 8~ 13t/hm’ - a; BB M KR
H 4 20~ 40t /hm®. 04 B 3~ 6t /he R 0. 4~0. 8, 5B 4~ Tt/hm - s BRSO W E
¥ 20~60t/hm? . B LA FiE 1oot/hm® LA E 4l 2o 5~5. Si/hm® R ZE W B~2a, = # 4~ %t /hm?
I EA R EE Y R 26~ 30t /hmt L B 12 ~16t/hm L AR AT 0. 06, B4R
HERERXEE L SXSEA, LKA EAMREMN S KETHE.
3.2 FEEARYH. HEEETS. CHREH. . EERaFiR X SRBEFSEDE U RE
TR MEFRESERTR REARAY RSB BEAFEER FEmMRaRAaHEHEA.
33 SeEMAR. REgBEEERESEXRAT S FEREF SHHEBAVOE DRSS T2E
MEH A R E S ERERFT.
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