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Characteristics of the aboveground biomass and diversity along
altitudinal gradients in alpine meadows of the
upper reaches of the Yarlung Zangbo River

ZHANG Min, WANG Xiaoli,» MA Yushou™ » WANG Yanlong, QIN Jinping, DONG Ruizhen

(Qinghai Key Laboratory of Alpine Grassland Adaptive Management, Qinghai Academy of Animal Husbandry and Veterinary
Sciences, Qinghai University, Xining 810016, China)

Abstract [ Objective] The Yarlung Zangbo River is the most important river in the Tibetan Plateau, and
the study of aboveground biomass and species diversity of the Yarlung Zangbo River is of great significance
for the understanding of grassland resources and ecological conservation in the region. [ Methods] This
study investigated the characteristics of vegetations along elevation gradients in the alpine meadows in the
upper reaches of the Yarlung Zangbo River, the distributional differences of aboveground biomass and spe-

cies diversity along the gradients, and the relationship between aboveground biomass and species diversity.
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We also studied the effects of environmental factors on aboveground biomass and species diversity.
[Results] (1) There was no significant relationship between aboveground biomass and elevation, tempera-
ture and precipitation (P >>0.05). (2) Species diversity indices showed a significant negative correlation
with elevations, and the Shannon-Weiner index (H) and Patrick index (R) showed a declining trend with
elevation. Species diversity showed a significant positive correlation with temperature and precipitation (P
<C0.05). (3) Aboveground biomass and diversity showed a negative correlation, and the explanation of
aboveground biomass by the Shannon-Weiner index (H) reached 70% (P <C0. 01). [Conclusion| There
was no significant correlation between aboveground biomass and elevation, and species diversity indices
showed a significant negative correlation with elevation. These results provide basis for the rational utiliza-

tion of grassland resources and species diversity conservation in the upper reaches of the Yarlung Zangbo

River basin.
Key words

environmental factors
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Table 1 Information of sample plots in the upper reaches of the Yarlung Zangbo River
44l
e wpokit T
. po 2R (273 R&(E) L4 (ND SR Annual
i B . 7K#“‘? Altitudes The east The north Precipitations average
No. Areas Sample sites . - of one year
/m longitudes latitudes /mm temperature
/C
{4 & RRMXITY . oo 11 I -
1 Rinbung County Jiangdang Town, Sangzhuzi District 377 8972474 2971240 168.50 1.82
AKX RIRMIX T H IS oyl al o10laol
2 Sangzhuzi District  Nierixiong Town, Sangzhuzi District 3818 8874013 29°19°32 293.99 5. 14
3 _FBa L HIBIEGSILE 3853 89°17'52" 29°4'57" 153. 08 1.97
Bainang County Luojiang Town, Bainang County
4 AL A A 3935 87°10'47" 29°11'45" 277. 65 4.68
Lazi County Lazi Town, Lazi County
v N <3
5 L AR RE S 4010 89°32'36" 28°57'27" 221.71 3.68
Gyangzé County Zijin Town, Gyangzé County
ks = ps =
=] IKEEE? [=] Fig.‘ Z‘\‘HE%E o ! " o ! " o
6 Gyirong County Zongga Town, Gyirong County 4096 8571842 28°52°36 210.88 8.01
wihE 1] & WhHE 7 R oral11n ooql gt
7 Xietongmen County Kaga Town, Xietongmen County 4335 88719711 29°29°4 154.94 0.82
EHE A H B Wi R4 om sl o 1olal
8 Tingri County Xiegeer Town, Tingri County 1404 8675536 28°42°8 174.69 0.41
B g B B I B o oraloql o010l aqh -
9 Saga County Jiajia Town. Saga County 4 444 85°19°29 29°19°34 215.75 1.52
WARH WRE Hg s " - o
10 Yadong County Duina Town, Yadong County 4469 89714734 2775845 149.36 0.98
e B P & fiik g - o1l om0l ol o
11 Zhongba County Larang Town, Zhongba County 4 542 8374418 29752723 240. 02 1.01
12 R & RS T S 4589 88°40'19" 28°18'21" 170. 90 —1.03

Kamba County Longzhong Town, Kamba County
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Table 2 Indicators for model judgment

[8] 943 M1 48 b5 Indicators for regression analysis [a] J9 255 Regression types AIC BIC
28 % [B1 )9 Linear regression 558. 087 561. 254
N ~‘~4 H- =
Altitude%x% Ey?i‘zfgjr:off?n% biomass R WA Quadratic regression 552.591 557.342
= WRI A H Cubic regression 554. 452 560. 786
28 M\ Linear regression 7.572 10. 739
o 4 s v
/\lli(?u{ilﬁn{?lhéﬁﬁggo?w:i;z? %&dex R Quadratic regression 9.371 14.121
=W A Cubic regression 11. 360 17. 694
28 ML B Linear regression —61.989 —58. 822
YT HE Qi - 1=
Alti(?uzi%n\:lugipr:;rij: i%%dex TR Quadratic regression —61.152 —56.402
=W T Cubic regression —60. 452 —54.117
28 M\l Linear regression —66.981 —63.814
/\lti{{ﬁuﬁi%nl:c’llefl’(igo}s iifdex R Quadratic regression —66.223 —61.473
=R I [A )9 Cubic regression —66.397 —60. 063
Z )T Linear regression 217.621 220. 788
Ahf‘fﬁﬂ?ﬁﬁﬁjﬁ %‘ dex ORI A Quadratic regression 219.582 224.333
=W B H Cubic regression 219. 580 225.914
P11 Linear regression 537. 550 540. 717
i F A Y= 5 Shannon-Weiner 8 %%
Above-ground biomass and YR [E] 9 Quadratic regression 523.917 528. 667
Shannon-Weiner index
=R I 8] )4 Cubic regression 520.431 526. 765
£ 0] 9 Linear regression 547.142 550. 309
! EE Qe G g
Abovefigmrfmﬁzd#%iin?jl:rlllzlszrilrrﬁ)fgn index ORI E A Quadratic regression 544,121 548. 872
=T [a )9 Cubic regression 542.893 549. 227
26V 0] 7 Linear regression 545. 352 548.519
! Ry = H =¥5
Above;ﬁiolzu%ﬁ%ifm?:l:}ﬁiug;ﬂe%u index IR Quadratic regression 547.216 551. 967
=T [B] )T Cubic regression 546,797 553.131
&V 0] 9 Linear regression 557.997 561. 164
b . E=y = atric =S
AboVefigﬁi(Jﬁr%#%i?m‘jj?;:id;’ir%k index ORI Quadratic regression 557. 461 562.211
=T A1) Cubic regression 557. 435 563. 769
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Table 3 Main species of the alpine meadows
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“g 2500
@ .
\% 2000
g 2
g 1500F 3=0.0044x°-36.484x+75725
ﬂg L 000 . R=0.22
= ' P>0.05
& :
o s00f v 8 v §
- e '
.8 5 H TR i
2 0 - - - -
3600 3800 4000 4200 4400 4600 4800
1§ Altitude/m
K2 HhEREYESERGER
Fig.2 Total above-ground biomass as a

function of the altitude

2.2.2 BHESHM

HiP 3 Wl € 5L fa) B ) A V% Shannon-
Weiner $8 50 (H) F1 Patrick #8480 (R) i) H K (H ¥ 4k
TR R R L B T R B B T R, 1
B 58 7, #F 3% 5 Shannon-Weiner 8 %( ( H)
Patrick 880 (R) i $5 L 4005 S £ 1k [l 1, 6 25 A K

(P<C0.05), P4 Shannon-Weiner 8% (H ) # Pat-
rick $6 %0 (R) Btk Tt = R R PEFRE AR, WIS
Simpson 840 (D) 1 Pielou 8 %0 (J ) F A 484 il £k
J =W, BAR R ST (HZ P=>>0. 05, NREfif BB
TR T AR A R B
2.3 BEEAMIAEYESHEYEESHEENXR
i EAEY)EMZ LR WME 4 s, Shan-
non-Weiner ¥4 (H ) . Simpson 8§40 (D) 5 #h I 4=
Yy [ H 53 A R4S R A = I 2 32, Pielou 48
OS5 EAEY) EUG B — R R B
K (P <0.05), Shannon-Weiner 8 %t ( H ).
Simpson 84 (D) 1 Pielou 1850 (J OB E #L F 4
AL 5 8/ H Shannon-Weiner 5 %0 CH ) Xt
LAY R RN E] 70% ., Patrick $840(R) 5 Hb
Y R EAIE D — R R B H R P>>0. 05, A EE
fit BBl Patrick 880 (RO G Inih H AP & 2L W% T
e At



13y WA, A T A VT b U e JE A M b 2R W S SRR T T AR RS B 1 A AL 4 iE 159
307 107 .
251 ! 08¢} . ......... ! ..... S — '
- Sidhenn i ¥ v Ty (T
2.0 r g 06t : ' .
mo1st _ " Q ) )
Y 0'(?%’“1?'4848 04F  y=1.4x107°%-1.7563x10 °x+0.07x-104
1o} =0. 2
R=0.13
P<0.05
02t P>0.05
0.5
0 s : : : : ) 0 : : : : : )
3600 3800 4000 4200 4400 4600 4800 3600 3800 4000 4200 4400 4600 4800
1.0 r 30 [
. . 1)
0.8} i 25
s !- .................................. 3 i 20} S,
06F ¥ s B e
- ) ) i
04} y=16x10 9x3-2.09z685X10 x*+0.09x-124 =15 3=-0.0059x-+43.421
R=0.12 101 . R=0.12
oal P>0.05 sl P<0.05
0 s : : : : ) 0 : : : : : )
3600 3800 4000 4200 4400 4600 4800 3600 3800 4000 4200 4400 4600 4800
3R Altitude/m 3R Altitude/m
K3 N[ROSR N M B VR 2 RE AR B b1 Bl
Fig. 3 Diversity indices of plant communities at different altitudes
_ - 3 2 -
L, 23000 p=-4265.41x"+27360.36x"-58661x+42500 o 2300 108825.30x°+260585.34x-207855.90x +
g R R*=0.70 2 |- 5572830 °
. £ 2000 . P . £ 2000 043
el el
%< 1500 < 1500 P<0.05
w5 E #5E
82 1000 . <82 1000}
H S H S
5 500} 5 500
el el
= =
0 : : : : : : ; 0 : : : : ;
1.25 145 165 1.85 2.05 225 2.45 2.65 0.5 0.6 0.7 0.8 0.9 1.0
H D
25007 25007
é 2000 ’ é 2000
S 3=-3351.08x+2930.90 -2 y=-21.21x+1037.44
S50 1500 R=032 S5 1500f R=0.04
H §§D P<0.01 ¥ ggb P<0.05
Hg21000f el H 5= 1000f Lt
28 el 28 .
% 500F . P, 5 500 | A ror
£ PP s e . £ . i,
< . gt < o
0 : : ) 0 -
0.5 0.6 0.7 0.8 0.9 0 10 20 30
J R

4 Mo b AR 2R TER E R
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Table 4 Pearson correlation analysis of above-ground biomass., diversity index, and environmental factors of alpine meadow

b L "

Total above- R SN S
it H H D J R ground Altitudes Precipitations Temperature
Items . . of one year o
biomass /m I m /C
/(g/m*) !
H 1
D 0.665" 1
J 0.686" 0.713" 1
R 0.374" —0. 044 —0.386" 1
Mo b A
Total abov&grognd —0.675" —0.537" —0.569™ —0.196 1
biomass/(g/mz)
1 Altitude/m —0.385" —0.259 —0.188 —0.343" 0. 190 1
AE =N
.. JT—F%]J(E 0.252 0. 318 0.412° —0.228 —0.079 —0. 306 1
Precipitation of one year/mm
KR Temperature/C 0.602" 0.323 0.117 0.588 " —0.192 —0.701"" 0.487" 1
e % FIRTE 0. 05 7K OB ARG L3 . ¢ FRIRAE 0. 01 7K OBUR) A OCHE 3%
Note: * indicates significant correlation at the 0. 05 level (two-tailed). %% indicates correlation is significant at the 0. 01 level (two-

tailed).
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X BB A 2 0. 190, —0. 079, —0. 192, ¥4 i
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RIRZ AT LK R .
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