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Effects of nitrogen-water interaction on fine root morphology and production in a mixed Pinus
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Changing soil nutrient and water profoundly influence carbon allocation in the forest ecosystem and
then impact morphology and production of tree fine roots. We studied the responses of fine root
morphology and production in scenarios of increased nitrogen deposition ( 50 kg/( ha*yr) ) and decreased
precipitation (30% throughfall about 210 mm/yr) in a broadleaf-Pinus koraiensis forest in Changbai
Mountains northeastern China. Results demonstrated that various factors ( treatment sampling date soil
layer) collectively influenced the morphology and production of fine roots. Nitrogen fertilization ( N)
significantly decreased the diameter but increased specific root length of fine roots in 0 — 10 c¢m soil
layer; the root length density in dry treatment plots ( D) had been raised by 1.55 —2. 44 times and the
production of fine roots increased by 104 g/( m>*yr) as compared with CK plots; decreased throughfall
and nitrogen fertilization ( DN) significantly increased the diameter and production of fine roots in 10 — 20
cm soil layer. Thus there might be the functional differentiation on nitrogen and water uptake of fine
roots in different soil layers in the mixed Pinus koraiensis forest and the spatialtemporal variations of fine

root morphology and production are activated by nitrogen deposition changed precipitation and their

interactions.
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1.1

1
(42°24°N.128°05E) 738 m.
500 ~ 1 100

m °
3.5C 20.5 C

(8 ) ~16.5°C(1 );
700 mm 70% ~ 80% 5—10

0 ~10 cm 0.35g/cm’ 10 ~
20cm  0.68 g/em’ 7
15.0 m
34.2 cm 560  /hm’
80% " . ( Pinus
koraienssis) ( Fraxinus
mandshurica) . ( Tilia amurensis) . ( Acer

mono) (A. barbinerve) ( 1);

( Philadelphus schrenkii) . ( Euonymus
alatus) . ( Lonicera japonica) . ( Corylus
mandshurica) ( Deutzia scabra) ;

( Anemone raddeana) . ( Cyperus
microiria) . ( Funaria officinalis) .
1
Tab.1 Stand characteristics of important
species in the study area
/
( *hm~?)
Tree Mean
. Mean canopy ~ Mean .
species X tree density/
height/m DBH/em
(trees=ha™!)
Pinus koraienssts 21.4 36.3 181
Fraxinus mandshurica 24.1 69.2 33
Tilia amurensts 13.6 25.5 274

Acer mono 2.9 1.6 1256
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1.2 ( N N N
2009 7 ( Throughfall ) =0
displacement experiment TDE) Rootedge
( Artificial fertilization experiment AFE) : .
o ( 95%) ( ) (
\Y ( ) 65 C
) 30% o o 2010
( 1 m) 2011 2010
o 50 kg/( hm® * 2011 o
a) o NH, NO, 40 L 1.4
5—10 N N
1/6 ( LSD)
. ( CK) . (N) . Pearson o
(D) ( DN) 4
3 ( 25 m x 50 2
m) 2 20 m 2.1 N
1.3 N N
240 ( 2 mm. ( 2)s 2010 0~10em 10 ~20
20 cm, 5 cm) o cm ( Do 2011
0~10 cm 2 mm (N) 0~10 cm
. 2009 9 10 (CK.D DN 1); 10 ~20 cm
( 2 5 m) 5 DN ( CK.
cm 20 cm N D 1) . 2010 0~10
o 2010 cm 10 ~20 cm (
2011 9 2) . 2011 N 0~10ecm 10 ~20 cm
0~10em 10 ~20 em (CK.D DN
2 o 2) .
2 N N
Tab.2 Effects of treatment sampling date soil layer and their interactions on morphology and production of fine roots
Factors Degree of ~ Diameter/ Specific root Root length Production/
freedom mm length/( meg™"') density/( mem~2) (gem~?)
Treatment 3 3.908** 14. 136 6. 090 5.5717
Sampling date 1 10. 246 ™ 1. 007™ 21.7247 0.138"
Soil layer 1 0. 185" 15. 107 ™ 89. 223 29. 093 **
x Treatment x sampling date 3 3.373" 13. 487 7. 089 32.923 %
X Treatment x soil layer 3 1.451™ 0. 684N 2,402 5.966
x Sampling date x soil layer 1 0.589™ 20. 272 1.588™ 20. 241
X x Treatment x sampling date x soil layer 3 0.347™ 0.451™ 4.133" 5.436
NS P>0.05;" P<0.05 ™  P<0.01;™  P<0.001. o Notes: NS means not significant P >0.05; * means

P <0.05; ™means P<0.01; ™ means P <0.001. The same below.
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0. 05 level. The same below.
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Tab.3 Pearson correlation among fine root diameter
specific root length root length density and production
in 0 —10 ¢cm and 10 - 20 cm soil layers during the
sampling period in 2010 and 2011 10
. Specific  Root length .
Soil layer Items Production
root length  density
. ~0.806™ —0.602*  0.193 ’ )
Diameter
31
0~10 cm S lenatl 0.709™ -0.319 °
Specilic root length 3.2 .
-0.136
Root length density
32
) -0.136  -0.425" -0.083 °
Diameter
10~20em 0.000  0.087
Specific root length
0.554* 3
Root length density °
N 0~10 cm
3 10 ~20 cm DN
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3.1 N N
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23
24 .
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