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Effects of experimental soil warming on plant biomass allocation during the early
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Abstract: Climate warming is known to increase the plant productivity of temperate forest ecosystems, but it is unclear
whether this occurs in subtropical forests. Improved understanding of plant growth in subtropical forests is important when
studying climate warming because considerable amounts of carbon are sequestered by these ecosystems. In this study, a heat
cable was used to assess the effects of warming ( +5%C ) on the growth and biomass allocation of herbaceous and woody

plants in a mid - subtropical forest. The results showed that warming increased the height of Miscanthus floridulus
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(herbaceous plant) , Trema dielsiana ( woody plant) and Mallotus lianus ( woody plant), but deceased the height of
Gahnia tristis (herbaceous plant). Aboveground biomass, bhelowground biomass and total biomass of woody plants increased
in response to warming but there was reduced the aboveground biomass, belowground biomass and total biomass of
herbaceous. The branches mass ratio (BMR) for woody plants increased, but the stem mass ratio (SMR) decreased in
response to warming. However, the leaf mass ratio (LMR) and the root mass ratio ( RMR) showed no direct response to
warming , while there was a significant reduction in the proportion of fine-root biomass to total root biomass. The community
as a whole was resistant to short —term warming and showed no significant changes the patterns of biomass allocation.
However, the woody plant biomass allocation patterns between organs did change with warming. This suggests that woody

plants could adapt to climate warming in the future by adjusting their biomass allocation pattern.

Key Words: subtropical ; soil warming; herbaceous; woody; biomass; allocation
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Table 1  Soil bulk density before and after backfilling (g/cm?)
+J2 Soil layer/cm

Wi H Item
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Fig.1 Dynamics of soil moisture and soil temperature at 0—10cm soil depth in differnt treatments
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Table 2 The response of wood specie stem diameter (a), height

(b) of wood and herbaceous plants to soil warming ( means +

standard errors, n=3)

% .
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Fig.2 Effects of warming on woody plants of total fine root biomass
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R4 BEXNRKEY EXEYRELERAXENENESBHHW (FHEARER,n=3)

Table 4 Effects of warming on biomass allocation of plants ( means + standard errors, n=3)

-t/ p ] P b3 M MAEYELL  BEYEE TAwEL R AL
Types Species Treatment root shoot ratio  leaf mass ratio  stem mass ratio branch mass ratio root mass ratio  root to leaf ratio
A L3RR X8 Control 0.170.02 0.14+0.06 0.150.03 0.53+0.07 0.150.01 1.29+0.72
Woody Trema dielsiana 438 Warming 0.190.02 0.14£0.06 0.2320.05 0.43+0.01 0.16£0.01 1.38+0.98
R AR %t Control 0.16+0.05 0.28+0.05 0.58+0.08 0.14+0.04 0.49+0.06
Mallotus lianus $438 Warming 0.1120.05 0.300.03 0.610.06 0.090.04 0.3220.13
NN %t Control 0.120.03 0.44£0.18 0.46+0.18 0.110.02 0.28+0.10
Rhus chinensis 4 Warming 0.08+0.01 0.48+0.07 0.44+0.07 0.080.01 0.170.04
He Xt Control 0.44+0.32 0.1720.15 0.050.06 0.48+0.17 0.28+0.16 1.180.35
Other 43 Warming 1.08£1.15 0.2020.13 0.060.06 0.350.17 0.37£0.31 0.85+0.07
BAEYE X Control 0.18+0.03 0.14£0.06 0.13:0.04b  0.56x0.04a 0.150.02 3.7620.59h
Total 438 Warming 0.190.01 0.19£0.01 0.19:0.03a  0.43:0.01b  0.16+0.01 4.58+0.72a
HA mAFBHR X8 Control 3.0620.40
Herbaceous  Scleria terrestris H4IE Warming 1.47£1.35
R Xt Control 8.35+3.94
Gahnia tristis H4IE Warming 5.47+4.90
HoArs T Control 4.75+0.71
Miscanthus floridulus 3 Warming 4.61£2.57
He I Control 4.90+0.36
Other H4IE Warming 4.71+0.80
YR Xt Control 9.68+8.45
Total 436 Warming 8.75+2.19

NI B R R R B A B2 ] 22 57 18 3 (p < 0.05) , LMR, M/ g4 SMR, T/ 84 Py BMR B/ B A4 e RMR AR/ B A e s RLR AR/ I A it

ABEFE A 3 M B REACAE ) A IO I R R A5 A AR ) (P 2) o Bl , 7 ot e B S 3 T, ml g
TR A G R, T EL AR AT e R S RIS N e A T R PR, BIRS 3 Rh R Y
P TC RN (H R AR A Y R AR R AT R DR R A S R SR BT R (AN 1
IR ), A R TAEIX I7 00 A, DR T BE Bk 70 e 22 3t 1 3R 20 (B UL 5 oA T 52 e I 3R 5|
i B KR BRI S 801 bR AR D LA 239 AT R R 5 B HE K T 2 8.7% (&
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