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Patterns of biomass partitioning across alpine shrubs in the Three-river
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Alsizat  Above- and belowground biomass allocation not only reflects plant growth adaptations to environment variations,
but also impacts carbon input to the soil and thus terrestrial carbon cycling. Here we investigated biomass allocation patterns
of alpine shrubs at both community and species in the Three-iver Source Region, China. Meanwhile, we explored the effects
of climate factors (i.e., mean annual temperature, MAT; mean annual precipitation, MAP) on the biomass partitioning pattern.
Our results showed that, the aboveground biomass of the community varied from 209.88 to 3 632.34 g/m’, the belowground
biomass varied from 178.81 to 2 262.03 g/m” and the shoot/root ratio (R/S) was 0.40 to 2.57. Among the species, the three
biomass variables ranged from 1.83 to 3 632.34 g/m’, 1.22 to 2 262.03 g/m” and 0.23 to 2.63, respectively. The slopes of the
allocation equations were 0.66 and 0.96 for community and species, respectively. These results indicated that the biomass
allocation was allometric for community, but the above and belowground biomass scaled isometricly for the species level.
Moreover, we examined biomass allocation patterns of four typical alpine shrubs, Rhododendron thymifolium Maxim.,
Salix oritrepha Schneid., Potentilla fruticosa Linn. and Sibiraea laevigata (Linn.) Maxim. We found isometric above- and
belowground biomass of R. thymifolium Maxim. and S. laevigata (Linn.) Maxim., but allometric biomass allocation in P.
fruticosa Linn. and S. oritrepha Schneid. Regression analysis demonstrated that the above- and belowground biomass of these
alpine shrubs were significantly influenced by MAT, with R/S not related to either MAT or MAP.
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Table 1 Basic shrub characteristics of sampling plots
i A 8 MHTE R LAY 4R (h/m) [N el THEARJZZ R A2 3 2
Sampled county Dominant shrub types Altitude Origin of shrubs Slope position Height of shrubs Canopy cover
BE3 1 L7 B B 3740 W S 070 750,
Banma Rhododendron thymifolium Maxim. Secondary Middle-lower ’ °
Py L A=HIHE &R R A PR
Banma Salix oritrepha Schneid. 3710 Primary Middle-lower 110 88%
/ST LA M R JE A s
Tiuzhi Salix oritrepha Schneid. 3720 Primary Middle L15 5%
VNG A RELATER JE Az R
Tiuzhi Rhododendron thymifolium Maxim. 3820 Primary Middle-lower 0.70 60%
/SG) i AL TR R A il
Jiuzhi Sibiraea laevigata (Linn.) Maxim. 3738 Primary Lower 0.90 70%
i L AMIHE 2R JE A= i
Gande Salix oritrepha Schneid. 4067 Primary Middle-upper 1.00 60%
s BEEMEAR JE Az i
Gande Potentilla fruticosa Linn. 4120 Primary Middle 0.35 30%
0 S IEAMIER A i
Magqin Potentilla fruticosa Linn. 4029 Primary Lower 0.40 70%
952 i A RER . S AEFERSHE R : :
(thl?:_ Rhododendron thymifolium Maxim., 3528 {i\i/;':ﬁar ;l/l—liji:d?g-lo or 0.65 78%
u Rhododendron capitatum Maxim. y W
EX) i PR AETE AR JRE R R
Yushu Sibiraea laevigata (Linn.) Maxim. 4053 Primary Middle-lower 120 65%
ES ) ELE P 4195 sk i T 0.60 70%
Yushu Rhododendron thymifolium Maxim. Primary Middle-lower ’ °
B MR AR JEE R :
Yushu Spiraea myrtilloides Rehd. 4002 Primary Middle-lower 1.20 35%
EX) BRI JRE e
Yushu Potentilla fruticosa Linn. 4132 Primary Middle 0.45 60%
2 R L BER . ik 1 055 5%
Nangqian Rhododendron thymifolium Maxim. Primary Middle-upper : °
2 L IE TR ™ vk O i L0 45
Nanggian Sibiraea laevigata (Linn.) Maxim. ) Primary Middle-lower ’ °
k% LA MR JRE LY
I
Zaduo Salix oritrepha Schneid. 4114 Primary Middle-lower 0.70 35%
1127 L AR 4156 vk T 0.40 650
Chengduo Rhododendron thymifolium Maxim. Primary Middle-lower ’ °
Wz RS JA: R
Chengduo Salix oritrepha Schneid. 4296 Primary Middle-lower 0.80 5%
Bz AR LEAR - L B 40 J0%
Chengduo Spiraea myrtilloides Rehd. Primary Middle-lower . °
Pl SRR J5AE 2t
Xinghai Potentilla fruticosa Linn. 3579 Primary Valley 0.65 65%
N SHE A 244t  Chin J Appl Environ Biol http://www.cibj.com/
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Table 2 The above-ground biomass (AGB), below-ground biomass (BGB) and R/S for community and specie shrubs in the Three-river Source Region

BE7% Community (m/g m?)

Y Specie (m/g m?)

Wy 5 0 56 N = = = : i i
i S FEARE ROKE RUME P B FERR RAH ROME  FEE P
Sample size Max Min Mean Median Sample size Max Min Mean Median
=N
o b2 . 60 3632.34  209.88 1127.94 1034.42 98 3632.34 1.83 690.58 585.83
Aboveground biomass
My ) bk . 60 2262.03 178.81 1037.11 965.93 98 2262.03 1.22 634.97 687.22
Belowground biomass
M L R/S 60 2.58 0.40 1.04 0.96 98 2.63 0.23 1.09 0.96

R3 ZITRMXEMB RS EEMEMBTEMEN S ERK

Table 3 Allocation patterns of aboveground biomass (AGB) and belowground biomass (BGB) for shrub community and species in the Three-river

Source Region

K PRI ; . B O 7 <) v
Level Sample size Slope (95% confidence interval) Intercept
HFEYE Community 60 0.38 <0.01 0.663 (0.439-0.887) 1.030
Yy Specie 98 0.91 <0.01 0.959 (0.900-1.018) 0.119
HH A FEHY Rhododendron thymifolium Maxim. 20 0.59 <0.01 0.996 (0.586-1.406) -0.034
LM Salix oritrepha Schneid. 28 0.95 <0.01 1.132 (1.025-1.239) -0.317
4> §&#t§ Potentilla fruticosa Linn. 19 0.90 <0.01 0.776 (0.646-0.905) 0.528
¢ ¥4 Sibiraea laevigata ( Linn. ) Maxim. 11 0.84 <0.01 0.911 (0.613-1.209) 0.911
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Fig. 2 Relationships between aboveground biomass (M,) and belowground biomass (My) in the Three-river Source Region. A: Community; B: Species; C:
Rhododendron thymifolium Maxim.; D: Salix oritrepha Schneid. ; E: Potentilla fruticosa Linn. ; F: Sibiraea laevigata (Linn.) Maxim.
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R4 TEEHEERELL (R/S)
Table 4 R/S of different vegetation types

TR e e W A SCHK

Vegetation type Median ~ Mean Range Reference
7# M\ Shrub 1.837 NA  0.335-4.250 [16]
F ] 3l
Grassland of China 34 6.2 0.2-16.0 (211
1R FE
Alpine grassland 38 NA 0.8-13.0 (1]
TR R
Temperature grassland 6.3 NA 04-32.2 (34]
rPE R LR AR AR
Forest of northeast China NA 0.27 0.09-0.67 351
SRS VN ENE
Alpine shrub 0.96 104 040-2.57  ppig study

NA: JeH4F. NA: no data available.
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