Warmlng up the forest: short-term fate of deposﬂed
nitrogen in temperate forest
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We designed an infrared heating system to warm up the forest to 2°C in order to:
* To understand how forest may respond to warming
* To explore the fate of deposited N in a warmer forest
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Qingyuan Forest CERN M) S 19y
MAP: 700-850 (810.9) mm
MAT: 3.9-5.4 (4.7) °C

Frost-free period: 130 days
Soil type: Clay loam

Dominant Forest stands: Larch/mixed forest
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« 3 warming and 3 control plots
« 24-7 warming by infrared heater from Apr. to Nov.

Qingyuan

Forest Warming . 2°C warming of top10 cm mineral soil layer
» Auto temperature control and measure system
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Warming & Control

Cr‘edit: Yugi Liu

© Authors. All rights reserved



\ oMz nsdatn

IAE Institute of Applied Ecology, Chinese Academy of Sciences

University of Chinese Academy of Sciences

5 T s RXE (EGUss=m, 2020

!
Treatment

25+

= control |
— warmed !
— warmed-tontrol

Mineral soil warming

N
o

With this infrared heating

-
(S}
I}

system, warming plots

maintain 2 °C temperature

-
o
|

difference above the

Warming

()]

control plots in the top

Mineral soil (0-10cm) temperature (°C)

2°C

| S

mineral soil layer. - -

1 l
19/05/01 19/06/01 19/07/01 19/08/01 19/09/01 19/10/01 19/11/01 19/12/01
Date

Credit: Kai Huang

6
© Authors. All rights reserved



. eazEmB iR Rad s

' IAE Institute of Applied Ecology, Chinese Academy of Sciences

O MG L (EGUss=, 2020

> University of Chinese Academy of Sciences

|
101 ()¢
| ' 2.0
151 | | :
. . 0s°C
Whole-soil warming i l
£ 1 15 5
: &, ! | B
Stable warming were also = 25 | J | @
- ] ®
. 0 . Q by |
achieved in the whole-soil 9 301 | | '8 : 1.0 §
- . et iOJ'c ’\J’|C A l, x
profile after continuously 3 # \ ! 2
| Ry b
heating. 40 - o | 'll | : :| 0.5
451 | | : ‘&| : :|
) |
50 - |’ N 0T 3 =os~c 0.0
| 1 ' '
55+ | 1 | |
o | 0.5
604 | . | \ . e
» » » » » » VV\d”IIIWg » N A
& F & & \@ﬁf“— SO
N N N
Q pe © N Q
'99 \QQ \Q} \Q@h '\Q@ Q@ Q’Q Q ( \ @ ’LQ\
Date Credit: Kai Huang

© Authors. All rights reserved



. FeasEms iR hatn

IAE Institute of Applied Ecology, Chinese Academy of Sciences

6B TN TRRA @Uﬁs::.;ag.y 2020

University of Chinese Academy of Sciences

15N labelling-Pulse Addition

Add "NH4'°NO3 (50 atom %) to the
forest floor, addition dose 50mg "°>N/m?
Dissolve the tracer in water and uniformly
spray above the ground vegetation with

backpack sprayers
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Short-term change
of applied 1°N in
different N stock

In the short-term(90d), warming
had little effect on the
redistribution of >N in grass,
litter and organic layer

In the short term(90d), warming
increased the retention of >N in

the top mineral soil layer
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Soil leaching of NO;/NH, from June to October during warming

* Warming decreased NO; leaching in the early warming months (June and July)

* Warming had no effect on the NH, leaching from soil

and
o

Soil water NO4

@ Control
@ Warming

N W s O OO N O O

Soil water NO; concentraction (mg/L)

—
L

o

Soil water NH, concentraction (mg/L)

© Authors. All rights reserved

Sample time(month)

9

1.2

0.8

0.4

Soil water NH,

@ Control
@ Warming

7 8 9 10

Sample time(month)



A\ i LEL Y LR ST

Institute of Applied Ecology, Chinese Academy of Sci

& University of Chinese Academy of Sciences

“ ?(Q 7 Rz @Uﬁ??frﬁadly 2020

Recovery of 1°N in different N stock under the forest floor
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Summary

* In the short-term of >N application and warming (90d), bulk of the >N was located
on grass, litter, organic;

 Warming could increase the retention of deposited N in the top mineral soil layer
(0-10cm);

* Warming decreased the leaching of NO; in June and July, this relocated nitrite by
warming maybe uptake by trees or lost as gas;

 Warming may largely affect the redistribution of deposited N in the early growing

season, namely June and July.

© Authors. All rights reserved



PR TR EGUSssr, 2020

Assembly

N Az i At hat s

IAE Institute of Applied Ecology, Chinese Academy of Sciences

University of Chinese Academy of Sciences

Special thanks

\ vadsnmsing st
’ Institute of Applied Ecology.Chinese Academy of Sciences

L.

Eey; Laboratery, of Stabie ) Isotope  Technigoe: ' 2nd "Apphcatton:  Liconag ' Mrovance

© Authors. All rights reserved



