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Abstract: [Objective] Branch CO, efflux is one of the important components of stand carbon release.
Studying the change of branch CO, efflux of Larix principis-rupprechtii under simulated nitrogen deposition
could provide a theoretical basis for the management of carbon sequestration and sink increase of L.
principis-rupprechtii forest under the background of nitrogen deposition. [Method] 25-year-old and 32-
year-old plantations of L. principis-rupprechtii were selected. Four nitrogen addition treatments, i.e. control
(CK, 0 kg/(ha-year)), low nitrogen (N1, 75 kg/(ha-year)), medium nitrogen (N2, 150 kg/(ha-year)) and high
nitrogen (N3, 225 kg/(ha-year)) were set. From June to October in 2021, the branch CO, efflux was
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monitored in situ using LI-8100A, and the branch samples were collected to determine the nitrogen content.
[Result] (1) The CO, efflux and air temperature of L. principis-rupprechtii branches basically showed a
“single-peak” monthly change, and the peak appeared from June to August. The air temperature could
explain the changes of branch CO, efflux of two stands by 37%—82% and 40%—70%, respectively.
(2) The average branch CO, efflux of L. principis-rupprechtii at 25-year-old and 32-year-old from June to
October showed an increasing trend with the increase of N addition intensity, but only differed significantly
under N3 treatment (P < 0.05). The CO, efflux of CK, N1 and N2 treatments at 25-year-old was
significantly higher than that at 32-year-old (P < 0.05). The temperature sensitivity (Q;,) of branch CO,
efflux was decreased by N addition except for 32-year-old plantations under N1 treatment. (3) Nitrogen
addition significantly increased the 25-year-old branch nitrogen content; there was no significant change in
shoot nitrogen content in 32-year-old branch nitrogen content (P > 0.05). There was a significantly negative
linear relationship between the branch CO, efflux of L. principis-rupprechtii and the branch nitrogen content
at both ages (P < 0.01). The nitrogen content can explain 16% (25-year-old) and 32% (32-year-old) variation
of branch CO, efflux. [Conclusion] The branch CO, efflux is affected by air temperature, nitrogen addition

and forest age. All three factors should be considered when constructing a tree carbon release model of L.

principis-rupprechtii.

Key words: nitrogen addition; Larix principis-rupprechtii; branch CO, efflux; nitrogen content
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Tab. 1 Basic information of the sample plots

2544 25-year-old

3244 32-year-old

Trment AR T SR WABR/(Rm ™ R FEI
Stand density/(tree-ha’)  Mean DBH/cm  Mean tree height/m  Stand density /(tree-ha’)  Mean DBH/cm  Mean tree height/m
CK 3175 10.8 10.9 1500 12.4 14.3
N1 3625 10.1 11.8 1325 14.9 13.7
N2 3225 10.0 11.5 1425 15.1 13.1
N3 3200 10.1 11.4 1450 13.6 13.3

1 CKACEE AN &5 & (7K AE % HE AR N1 N2, N3ARHE 4 B A

A E AL, 4 BRI AR INEEEE TS5, 1505 225 kg/(hm*-a), T

[A]. Notes: The CK treatment was the addition of equal amounts of water as a control treatment; the N1, N2, and N3 treatments were low, medium, and
high nitrogen treatments, corresponding to nitrogen addition of 75, 150 and 225 kg/(ha-year) respectively. The same below.
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Tab. 2 Basic information of the sampling trees

2544 25-year-old

3244 32-year-old

AL " e BATHH  RAHR . . HATHE  HAER
Treatment Jig4z: P . . M1z =t . .

DBH/ Tree-height/ Mean height of Diameter of DBH/ Tree heicht/ Mean height of Diameter of

om ree-herghtim branch/m branch/cm om ree heightim branch/m branch/cm

CK 13.5 12.2 7.5 1.42~2.69 16.7 14.4 7.9 1.38 ~2.83
N1 15.2 12.8 7.6 1.36 ~2.03 17.8 15.4 8.8 1.87 ~2.81
N2 13.9 11.8 7.5 1.22~1.88 18.8 14.5 8.4 248 ~3.23
N3 12.8 11.7 7.3 144 ~1.52 20.0 14.8 8.2 2.50 ~3.20
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Fig. 1 Monthly variation of branch CO, efflux and air temperature
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Tab.3 Regression equation of branch CO, efflux and air temperature
FiNte JOsE EVEWYE P R FEAR 0
Forest age Treatment Regression equation Sample size 10
CK In E=0.145T—2.738 <0.01 0.707 3 66 4.26
254 25 d N1 In E=0.1217-2.286 <0.01 0.823 7 75 3.35
“year-o N2 In £=0.1307— 2.431 <0.01 05203 75 3.68
N3 InE=0.1187-2.137 <0.01 0.376 2 75 3.26
CK In E=0.129T—2.956 <0.01 0.703 0 73 3.63
4 3 d N1 In E=0.154T—3.143 <0.01 0.561 3 75 4.68
- Jo-yearo N2 InE=0.110T—2.512 <0.01 0.6897 71 2.99
N3 In £=0.0907 - 1.896 <0.01 0.484 5 75 2.47

VE: ENBCO B R, THZ SR, Q0 NIEEBUR AR EL . Notes: E is branch CO, efflux, T is air temperature, and 0, is the temperature sensitivity

coefficient.
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same below.
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