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Effects of nitrogen addition and understory removal on soil respiratory components in a
sandy Pinus sylvestris var. mongolica plantation. LI Yan-zhen'?, XIE Yao'?, ZHANG Jing-
ling"?, ZHAO Qiong', ZENG De-hui'* ('CAS Key Laboratory of Forest Ecology and Manage-
ment , Daqinggou Ecological Station, Institute of Applied Ecology, Chinese Academy of Sciences
Shenyang 110016, China; *University of Chinese Academy of Sciences, Beijing 100049, China).

Abstract ; Soil respiration is a key component in the carbon cycle of forest ecosystems, which can
be divided into soil microbial respiration and root respiration. Effects of nitrogen addition and
understory removal on soil microbial respiration and root respiration would be different. In this
study, we investigated the effects of nitrogen addition (N, ) and understory removal (U_) on soil
respiration and its components in a Pinus sylvesiris var. mongolica plantation in Horqgin Sandy
Land during the growing season of 2018. The results showed that soil microbial respiration was the
main contributor to soil respiration in this ecosystem, with a contribution rate of 85.53%. The
contribution rate of root respiration was smaller, being 14.47%. During the growing season, the

average values of soil respiration were 1.59 (CK), 1.73 (N,), 1.66 (U_), and 1.89 (N,U_)

pmol C + m™ « s™'. Nitrogen addition had a positive effect on soil respiration during the early and

late stages of the growing season, while understory removal showed a positive effect during vigor-
ous growth season. Under the effects of nitrogen addition+vegetation removal , soil respiration rate
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increased significantly, indicating that nitrogen addition + vegetation removal had synergistic
effects on soil respiration. Soil microbial respiration rates were 1.36 (CK), 1.45 (N,), 1.44
(U_) and 1.52 (N,U_) wmol C - m™ - s™", without variation among different treatments. Both
nitrogen addition and understory removal reduced the temperature sensitivity of soil microbial res-
piration. The R, of root respiration changed more greatly than that of the microbial respiration un-
der each treatment, indicating that root respiration responded more sensitive to each treatment
than soil microbial respiration. Under the influence of soil water content, soil respiration and soil
temperature showed different changes, indicating that soil water content is the limiting factor for
soil respiration in Pinus sylvesiris var. mongolica plantation in Horqin Sandy Land. Our results
help understand carbon cycling and its modeling of sandy Pinus sylvestris var. mongolica planta-
tion.

Key words: carbon cycle; Horqin Sandy Land; Pinus sylvestris var. mongolica ; temperature sen-

sitivity ; R,,.
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Table 1 Stand and soil characteristics in a Pinus sylvestris var. mongolica plantation

B ] g4z +)2 pH ZERiIR 3 AR HAE Eoe) S C:N
(m) (em) (em)  (1:25H,0) (g-kg') (mg-kg') (mg-kg') (g-kg') (mg-kg™")
CK  8.16:0.58 a 14.49+1.53a 0~10  5.58+0.08a 3.56+0.22bc 1.81x0.36 L  2.15:1.37b  0.380.12 ab 73.94+5.03 a  9.37
10~20  6.21:0.28 A 3.31:0.36 AB 1.11+025 B  2.20+1.51 B 0.37+0.08 AB 80.87x21.50 A 8.95
N,  7.98:091a 1530x1.83a 0~10  5.06:0.18 b 4.47+029a 12.14+329a 19.40:621a 0.58£022a 64.77+18.90a 7.71
10~20  590:0.19 A 3.81+0.38 A 1.67+0.54 A 18.13:2.56 A 0.47+0.15 A 77.73:2331 A 8.11
U 7.78:0.67a 1517+128a 0~10  5.54x0.10a 3.13+025b  1.25:0.13hL  225x128 b 0.33z0.11 b  76.94+15.03 a 9.48
10~20 630040 A 2.59:032B  1.06:0.16 B 1.90:+1.88 B 0.29:0.10 B 64.78x18.90 A 8.93
N,U. 7.63:1.12a 14.60x1.34a  0~10  5.05:020b 4.02+0.39 ac 13.70£5.13a 1544+1.94a 0.47+0.12 ab 85.84+2325a 8.55
10~20  5.84+0.48 A 3.09:0.49 AB 1.54x0.34 AB 19.98+3.84 A 0.39+0.12 AB 77.73x2331 A 7.92

LB AP E AR R 2 . FISIAFR/ NG FRACEAR RN HL AR B3R )ZE (0~ 10 em) RIEFFIEAFAFE2E 5 (P<0.05) , RIFIA R R E FERAL
LRI F )2 (10~20 em) THIHEHELETE 2 5 (P<0.05) .
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Fig.1 Variation of soil respiration in a Pinus sylvestris var. mongolica plantation
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Table 2 Variance analysis of soil respiration in different stages of growing season
AEREH (4 HR—6 1) A KIEE (7—8 1) AR EARI (9—10 H#0)
CK—N, CK—U.  CK—N,U._ CK—N, CK—U_.  CK—N,U._ CK—N, CK—U_.  CK—N,U._
P 0.030 0.435 0.002 0.503 0.007 0.002 0.044 0.867 0.011
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Fig.2 Relationships between soil respiration (R, ), soil microbial respiration (R, ) and soil temperature
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Table 3 Fitted Q,, and R,, values based on soil respiration
(R,) , soil microbial respiration (R,) to soil temperature

ies b3 Qo Ry
(pmol » m™2 - s7")
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Fig.3 Seasonal variation of soil temperature and soil water content
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