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O R A R A R (1) B B A, th S
M R " TR R AR
MERAZE 7= T3 B Ay e T AR DRI, R A A
FE T AR ey I AR Y R o B . (HOC Ty
i 35 R 3t DX PR A AL B 1) A 0 O 5 A A T
P X HEASRIE A 2. 98 x 10° hm” , A B UL
3 A PRI AR B O, SRS M IX 3 2 A bl B 9
Z—o P, R IZH X 5 FERE R P 451 5
THRE K AWy R 53 BCRRAE , AT LR AN 3B X 5
MR ML Z R E ORI KA LR S s e 1AL
U IR R LR TR o

1 WF5T X A

TR G AL T 5 148 VR JE T A
Jl b, 27K >4 200 m, B AR 3 510 m, e A
6 621 m, Wb PR B KB T 89°35' ~97°55'E,27°
35" ~36°35'N, NS HARBEZH, KRz
I RAERZET ~8 N H (EEE 4 ~5 A A 4%
TFEM . AAEFER T TIBAYY AR -5.6 ~
—3.9C AEFAR AR - 42°C , 5 5 S0 28°C , 4F A
XHRE N 55. 2% AF 2R K & 463. 7 mm, 4F [ K
1 246.3 ~658.5 mm, 4EFE K1 698.1 ~1 155.4
mm, 4F H BRIECF >2 500 h, OGRS SR

623.5 ~674.7 kI/m”, 258 AU B T 1 25 <
TRREMK1/3~12, REERIZ, RF LMH K
L5 KBRS H AR R ™ I 2036 A M X R
Ak mEE " .

A SCWTFE 0 JLRD 32 22 0 A AY . fif 5L 4K ( Sibi-
raea laevigata ( Linn. ) Maxim. ) BEZ& . 0 B HFFFY
( Rhododendron thymifolium Maxim. ) Ff Z AL 55 2%
35 ( Spiraea myrtilloides Rehd. ) 't % | 4x %5 #F ( Poten-
tilla fruticosa Linn. ) B Z& . L A= M P\ ( Salix orit-
repha Schneid. ) FEZ o WF5THb X AL Hb %) FE A1 10 40
=1,

2 BRIk

2.1 EIMAE

2011 47 %2 8 M A K B R 2, %)
TENEVR A T3 28 BERRACTRYERE L, A TREVR S
A, IR FFE DT ORI 00 e s b A=, X
ANIFIHENERY o3 5 et b, T M 15 3
5o WEARRETTHAUN S m x5 m, 53 Bl s 7 N
KIZHEVR S ZH0 RNE = B i BE N 2 B 4 5l ok
FETTJE BB A A58 DR AR 0, ansil B L - 58K 4 T4
L T B R b B AR A A5, 3 R T 30
TERAET s B R A E T m x 1T m

x1 HIRMREMERFR

Table 1~ Outline of plots in study sites

HER A SRAF 15, £y i Ik Yo T HaR R
Shrub type Sample position Longitude Latitude Altitude/m Slope/°© Moisture/ %

I W EEERS 33°02'23.20"N 96°51'45.49"F, 4053 39 FirAlH]

I AL 33°02'05. 04"N 96°50'13. 83"E 4195 45 o

i} T B B A 33°02'52.90"N 96°51'15. 46"E 4002 48 th

\Y T L 33°02'08. 11"N 96°5044. 15", 4132 30 o

\ FHE MG 31°52'33.92"N 96°35'01. 54"F, 4128 28 T

VI Eos SNCEIpI S 31°52'40.89"N 96°53'08. 83"F. 4 034 35 e

VI e DRI 4 32°53'28.01"N 95°17'55.24"F, 4114 45 e

VI PR B AR SCHR 33°19'41.39"N 97°07'00. 93"E, 4156 43 th

X [IC AR S 33°19'19. 68"N 97°07'15. 03"E 4296 39 i

X [IC AR S 33°21'19. 40"N 96°59'16. 72"F. 3715 31 i

TE: I SEBLAEHE R 1. [ AL RS RE AR I OB AR R s IV RERIFRER. s V. A AL ASRER VI BEBLAERE 2 VI WL ZEMIRE R L |
FABOE R IX. AR R X AL 35 RE SR . Notes: [ . Sibiraea laevigata ( Linn. ) Maxim. ; Il. Rhododendron thymifolium Maxim. ;1. Spi-
raea myrtilloides Rehd. ;IN. Potentilla fruticosa Linn. ; V. Rhododendron thymifolium Maxim; VI. Sibiraea laevigata( Linn. ) Maxim. ; V. Rhododendron
thymifolium Maxim. ;VII. Rhododendron thymifolium Maxim. ;IX. Rhododendron thymifolium Maxim. ; X. Spiraea myrtilloides Rehd. .
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B9/ NEETT SRR %, o HE b B A i A 0
BRI FIA T, SR AERE DT B DU A 0 0l B 4 A 1
m x 1 m BRA/NMETT AR Yy AT IO, ik
90 MEETT o FRAEREIT N BCE— 1 m x 1 m Bk
T7 R REAR A VY (RLFRAS v W B S5 8 ) 19 AR
Wik, #5R5  w Z FED R RE DT B A, 3 A
RETT M B3 B4 A P S (EL R O RE A AR A
i
2.2 ENLEBERSN

He BF PR BT AAE AT 0] S 3628, 78 85°C B 2
QLA o R O E S SN S A R 2 S o o
R A5 A B (0 S 2 ) e B TR AR T BB
B E VATTRSAGE X 7/ o8

3 G50

3.1 AEENEBIBEFE

fief ULAE A LR R B AL R R L
AN 4 TR AT, BETE S5 40% ~ 65% , HEK)Z
0.78 ~1.20 m, F EAFFAGHENGIRRAFAE H BAE
FEBS , £l 2B Fh A VR S L 1L AR A BV
68% ~T12% ,EAJZE 0.41 ~0.71 m, 4UAEGELE45
TEON B AL 3 Tl A A0 A 45 4 4, BE 9% 36 T 30% ~
80% ,HEARJZTE 0.65 ~1.78 m, £ EEHFHEN F 2L
WP H ST, FFESEE 5% ~ 62% JEAR)Z
0.31 ~0.53 m, LA MIE A B ZEAR S FP A 1L AR,
ARl A L AR L OB A R A S R R
45% ~60% ,FEAJEE 0.39 ~1.20 m, 1ZHLIX A

JZTF HEAR)RE ETLLE S B (Kobresia humilis ( C.
A. Mey. ex Trautv. ) Sergiev) . & ¥ ( Carex tristachya
Thunb. ) 25 ( Kobresia capillifolia ( Decne. ) C.
B. Clarke) ¥k 23 ( Polygonum wviviparum Linn. ) 5§
T FE LAY R AR
3.2 AEEBIFEMM FEYERHSE

HEHL AR S A AR ER B AR i RO
JEH EA YR e Y R A, AR 2 ]
H, AR Y B Al B 2R i ) 43 T 25 S R
TEARSCIIHTHY 5 FhiE N B, Al 55 22 45 HE A b,
A i d KA 34,33 1/hm? | £ SR A A Hb
AR RN R 21061 vhm®, H LA R A
21.61 ~34.33 vhm®, FiHEH L AR5 A i /N
G MRUIE: - ARG LA HEIN > G FLAEREIN > 111 2E W)
TEON > 71 LA AL HSHE DN > SRR MHIE

ZHIXHE N & T FEREIN TETR A i, AR 2
RYR)HEN I b 35070 W e 240 R o A vh TERE AR
JZ2 TREARZ TN B A 2 F v ) 0t o5 A 104 L A9 A
XPEL /N, ARG 2 3 HERJZ W AR ) i R,
29.29 vhm? , GHEACR B LA Y 85. 33% 5 45
M HE N VE R )Z B b A N, O 11,36 v/
hm? , 15 4 B HEE N S 0 b AR ik (1) 52.55% . Ak
e FTREERY S R AR RIE R E- Y AR
21,74 vhm®, H NS 3 a0 73. 34%
IR A A HEA 2 A i G E NS AL St B A )
SRR LU R R 2 HE A F AR )
I3 ATEEAL i B — N R U, TERE AR W) o) D
W Jm b E A SR REARZ AR R R NIRIIR

R2 MIREMENARERFRL

Table 2 the species distribution in study plots

HEAJZ Shrub type

BRI : i AR
T Sl A o -
Shrub type Dominant species Auxiliary species coverage/ % Herb layer dominant species
1 EELIE WA=, 4 R A 45 65.32 2R Kobresia capillifolia ( Decne. ) C. B. Clarke
1 LT 60. 66 5 Kobresia humilis (C. A. Mey. ex Trautv. ) Sergiev
W BR 2F 38 Kobresia humilis (C. A. Mey. ex Trautv. ) Sergiev .
I} [ERET anit! &R 77.67
Polygonum viviparum Linn.
SEREE K Sk BE T Kobresia humilis (C. A. Mey. ex Trautv. )
X 1A= ARG, BRI 69.83
N Sergiev Scirpus distigmaticus ( Kukenth. ) Tang et Wang
X A 68.33 = BBCOR Kobresia myosuroides ( Villars) Foiri, Poa nemoralis
AL G5 2 3 .

Linn. subsp. Nemoralis

W D BRI SBERER . T REMRER IVILAENRER. ; V. i8S LR, Notes: 1. Sibiraea laevigata ( Linn. ) Maxim. ;
II. Potentilla fruticosa Linn. ; lll. Rhododendron thymifolium Maxim. ;IN. Rhododendron thymifolium Maxim. ; V. Spiraea myrtilloides Rehd. .
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ANTRITHE A TR (1 B A J22 A ) i A C B A A 22
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A > ERLAETEN > T BLA AL RGVE N > AHA S5 2 A5 T
N

RIS R A AE 2. 82 ~4. 65 v/hm*, -
¥4 3. 66 t/hm®, (5 Hb b 2E 45 Y il 7E 8. 23% ~
16.30% , i, GEEMHE N J 75 ) A W e BT oG
FeBil i K, N 16.30% o HEAJRIE W2 W B i K
AN HEFIAR U - 1 A A RS VEE A > fief B AR T I\
> G BEMREIN > 1A MIE N > AR5 R A5 HE
3.3 AEEBWENEHMEMER LN BT

AR 35 B K, Z R AR,
TEREVE ZE R AN & e Fl S S B A . A
by DXL 5 2 AR 3R D 2B ) 6 0 T AR AN
3 Fime W4 ol LIaHr il £ HE ALY
RN b AR R R S O AE . 5 R A AR
ARERR A AR YR 11.36 ~29.29 vhm®, fip K
P G A 45 2 2 HE DN, L R AP M | AR ) R
29.29 vhm’, F/MYJE S TEARTEN , R
AR 11,36 vhm o FE R/ HEFK U - 40
LA > BEOAE > G EEM > ILAEN > | B A&

HSo 5 FhiE N RERD M b A= i AR Z AR
Yris (i LE I 7E 89% ~100% . Hivh, 4k 25 2k 4 A
GG 7 A S LR A HE AT G BR MFE A M B A=)t
I HE Bl R, 2 100% , R, 73k 2R E AR BR T
SRRERPAL, SR B B PEE Rl I AEMI G L A M
MNAEY R RN, O 89.26% o 5 Tl A R
R AR A 4 A EARE R R 3 b A= i L
BN HES h WA 256 > S AL > [ 1L
ALY > INAMD > S ER A, 7EA RSB,
A ERER BT A P B S R T AR R T AR
Yo 2 AR 3 ~ 11 4% 5 Bl AZE PR R ol
B AWy /NI HES ) 2 - A0A S5 44 > fif A
16> ARG > A0 > e g iy ; i A ) A
RANUHES 2« AL > 1 B AL RS > 1A 40 >
ML LA > e Fahl

4 hg

1o FEHE NIE: H Tt € 1) v A 50 5 A AR R I 34
TR B A AE A , 2 75 ey D A A 218 28 ) o SR 2 ol
g1o FRATHIMFFE LSRR W] - 76 TR b X 5347 i JLF
FELHE N A g [ A R AE 21,61 ~ 34,33
v/hm® | BEVE A W 7F 31.23 7 ~55.18 v/hm®, 1R
MASERFTERAE " > 74 s IR B AR
20 ~40 t/hm* , -394 35. 166 /hm® A Ho X 3 A
HETE AR Wy A S 2 LSRR R R 45 R = R 2, R
PRI AT RE 55 T DAREVR (R AT IS A5 /) e 2 LA S A S
PR AT S T R 0 I A X B BF 5T
G5 R] L TE 8 HIR GBI R A il 3Rk
{E, 4 25. 878 v/hm® , BA & i/ N T 5 40 1L X (14 4 5 A
R B RPN PEA A - RS R

R3 FRENLBEFHMEYERSE

Table 3 The biomass of and distribution of dominant specie in different shrub types

H: W biomass/ (t/hm?)

HENHH N o - o o - o
je:giail UREEL7/hy AR/ Es Mo LAY W R AP PEEEL//E
shrub type
dominant specie leaf branch aboveground belowground total
I fif BLTE, 5.06 £1.31 18.99 £3.55 24.05 +4.86 22.03 £3.27 46.08 £8.13
I ML 2.43£0.13 26.86 +1.53 29.29 £1.66 25.89 +0.57 55.18 +2.23
Il| 1A 3.78 £0.41 15.24 +4.27 19.02 £4.68 23.15+2.78 42.17 £7.46
v HEAHA 3.96 +0.28 16.64 £0.79 20.59 +1.07 22.08 £2.20 42.68 £1.09
A% i 2.37£0.51 8.99 +1.09 11.36 +1.60 19.87 £1.10 31.23 £3.27
SE44) Average 3.52+£0.53 17.34 £2.25 20.86 £2.77 22.60 £1.98 43.67 +4.44
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(i 2%

R4 AEENERM FEMERSE
Table 4 The biomass of aboveground and its allocation

in different shrub types

Hhi |2 48 Aboveground biomass/ (t/hm?)

A . - .
N
Community
Shrub layer ~ Herb layer  Litter layers Total

| 25.42+4.86 3.64+0.42 4.26+0.54 33.33 £5.82
I 21.32+1.07 3.47=0.58 4.65£0.16 29.44 +1.81
M 29.29x1.66 2.21£1.22 2.82+0.54 34.33+3.42
V  11.36£1.60 6.73+0.49 3.52=0.11 21.61 £2.20
\ 21.3+4.68 5.12x1.62 3.07£0.32 29.49 +6.62
Average 21.74£2.25 4.23+0.87 3.66+0.33 29.64 £3.97
T 1. SRR I 77 HU e bk ST AN TIL. A 55 £ 34 AN IV

MR V. AW (TR . Notes: 1. Sibiraea laevigata
(Linn. ) Maxim. shrub; 1. Rhododendron thymifolium Maxim. shrub;

Il. Spiraea myrtilloides Rehd. shrub; V. Potentilla fruticosa Linn. shrub;
V. Salix oritrepha Schneid. shrub.

B, HBEV% AL W) 7E 38.99 ~47.72 v/hm”, EMf X
{14 B B TE NV A 46. 08 £8.13 t/hm” | 55
HAF AR — 2 X E AN BRI X
TN b A= o, 22 BT RV AR Ml L 2B ) fe i
KN 115. 54 vhm® X1k R AR FERNE H ARG X %
JINE = LI AR ARE R i 58 R T, Hoth B3 7 S A=)
R 25.22 vhm® o 33 A4 b XA B 2 R B K A
Yyt Hb A b DX E A B AR W AR IME £
A X R W) A O A 25 R R A
(1 e I 7 N A S 1 A 1 5 8
915

R T E R A b DX R M A Y
SEM R, FRATTAEAE J7 ) A () il b o3BT HE AT
TEREIE A S IAEE IR 7 S5 VE b b A= 4 1) G
LB 1 ~3 R, W9 B, 50 1% 0 X A )
H 2B R TR 25 R MR B R R 5 bR
FH 7 22552 M) 12 s, DX A 4 26 ) o 1) J 22 IR,
THORMBR M, TovE A PPAL . T W) b DA 8 Al [
A i B A VAR ) L T T R R o R R 1) R B
LA ) | N )

5 #5ig
L. AT 5 10 45 SR AT BT AT, 1 T X 43 A

14 32 N RUAT e AR TE N T LA AR RS HE AN 20
KCGE LRAGHE N LI AEAITE AN B B AHE N, P A A

55 - y=-0.01962+99.385
sol R*=0.2893
45t
< o 40}
W g 35)
] £ 30}
L3
g 20} *
15 } * .
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) ; ) L e )
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1R /m
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Fig. 1 The relationship between altitude and shrub biomass
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Fig.2  The relationship between altitude and shrub biomass
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Fig.3  The relationship between tree height and shrub biomass
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T, WA 2 M b A= W o A M B A ) R
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AR 20 B 2 0.51 ~ 1,08 mo HAE RKIIK
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The Main Shrubs Aboveground Biomass and Effect Factors
in Yushu, Qinghai, China

ZHONG Zebing'* ,YANG Lucun',LIU Hechun'*,SONG Wenzhu',LI Fan',ZHOU Guoying'

(1. Northwest Institute of Plateaw Biology, Chinese Academy of Sciences,Xining 810008 , China ;
2. University of Chinese Academy of Sciences , Bejjing 100049 , China)

Abstract ; In this paper, we study the main shrub types: Sibiraea laevigaia ( Linn. ) Maxim. shrub; Rhododendron
thymifolium Maxim. shrub; Spiraea myrtilloides Rehd. shrub; Potentilla fruticosa Linn. shrub; Salix oritrepha
Schneid. shrub as the research objects, in the Yushu city, Qinghai province, China. We use the sample harvest
method study and analysis the five shrubs aboveground biomass and its allocation patterns. Our results show that;
the 5 types of shrub aboveground biomass fluctuated between 21.61 ~34.33 t/hm”, the largest aboveground bio-
mass is Spiraea myrtilloides Rehd. shrub Potentilla fruticosa Linn. shrub, and the smallest is Potentilla fruticosa
Linn. shrub , the average biomass is 29. 64 t/hm’. Different levels of the aboveground biomass order is :shrub layers
> herb layers > litter layers, the proportions is 73.35% .14.27% .12. 35% , respectively. The dominant species
aboveground biomass are arranged in order is that: Spiraea 1myrtilloides Rehd. ,Potentilla fruticosa Linn. > Rhodo-
dendron thymifolium Maxim > Sibiraea laevigata ( Linn. ) Maxim. > Salix oritrepha Schneid. The shrub above-
ground biomass of decline with the rise the altitude, and increase with the community coverage and shrub height.

Grazing on shrub aboveground biomass mechanism is not clear.

Key words: Yushu; shrub; formation; aboveground biomass
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