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Abstract: As a bridge of material exchange and nutrient cycle between plant and soil, root system has been a research hot
spot in ecology. The aim of this study was to explore the potential ecological relationship between the roots of two species.
We carried out the research in the growing season in July 2017. The root system was collected in 11 years nitrogen ( N)

control simulation test sample of Betula platyphylla & Populus davidiana natural secondary forest in Changbai Mountains.
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The root sequence method was used to reveal responses of the root morphology and anatomical structure to different gradients
of N addition. In the study, three N addition gradients were set, which were ambient environment (CK, 0.0 g Nm~a™'),
low nitrogen addition (T, , 2.5 g N m~”a™"), and high nitrogen addition (T,,50gNm" *a™"), respectively. The results
were as follows. 1) The T, significantly inhibited growth of the cortical thickness of the first three levels of roots of Betula
platyphylla and Populus davidiana. Betula platyphylla reduced cortical thickness by increasing cortical cell diameter (the
primary root increased by 72.77%, the secondary root increased by 53.22%, and the third level root increased by
39.96% ). While Populus davidiana reduced cortical thickness mainly by decreasing cortical cell diameter (the primary root
and the secondary root decreased by 40.80% and 28.17%, respectively). 2) The T, significantly inhibited the growth of the
first three levels of roots of Populus davidiana, which was inhibited mainly by increasing the thickness of the cortex (the
primary root increased by 68.78%, the secondary root increased by 50.81%, and the third level root increased by 88.53% )
and by decreasing the cross sectional area of the catheter so as to affect growth. 3) By comparing the T, with the T, , fine
roots diameter of Betula platyphylla showed growth inhibition by inhibiting the growth of the stele diameter ( the primary root
decreased by 17.61% , the secondary root decreased by 16.89% , and the third level root decreased by 20.62% ). The
results indicate that the fine roots of Betula platyphylla and Populus davidiana respond differently to N deposition of different

concentrations in the same site conditions.

Key Words: nitrogen deposition; Betula platyphylla and Populus davidiana natural secondary forest; fine root

morphological characteristics; fine root anatomical structure
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Table 1 Effects of nitrogen addition on contents and ratios of C, N and P in 1—3 fine roots of Betula platyphylla and Populus davidiana

i AL 2 2 A e AT

Treatments TOC/ (g/kg) TN/ (g/kg) TP/ (g/kg) C:N C:P N:P
e CK 554.85+4.31a 9.17+0.33b 0.94+0.80a 60.52+1.30a 594.78+26.85a 9.82+0.24b
Betula platyphylla Low-N (T,) 549.75+6.72a  10.98+0.72a 0.89+0.70a 50.14+1.40b  617.65+23.21a 12..32+0.12a

High-N (Ty) 552.55+3.32a 10.90+0.04a 0.89+1.40a 51.62+0.06b  635.98+46.23a 12.32+0.88a
7 CK 527.75+19.73a  10.52+0.48a 0.90+1.30a 50.25+£2.01b  589.02+47.59a 11.69+0.51ab
Populus davidiana Low-N (T,) 534.05+0.78a 9.33+0.10b 0.87+0.20a 57.22+0.25a  612.98+8.75a 10.71£0.20b

High-N (Ty) 537.90+34.22a 10.30+0.20a 0.82+0.90a 52.27+2.15h  660.97+52.43a 12.61+0.52a
IR 22 SRR R 7R TE P<0.05 KF ER2E 5 %
2.2 AEZKFE N BN 4RI A4 1 5% 0
N IR Z BN T FAERT =SR2 H AR (P<0.05) 76 T, B, — ARG N 34.22% , — AR T0 39.65% ,
—RARIGN 29.90% ; 7E T, B, — ARG /N 13.36% , — ARG N 35.10% , = HARKE N 14.58% , {H T Al LT
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in different nitrogen levels
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¥ S22 BEAE T B A — R 3 R (P<0.05) , — AR FEAR 32.45% , " FARFEAR 33.06% , = AR T ik
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FEAK 31.99% , 256 AT LLAZ ANAR ELAE A28 Pk T 6T LU A% 32 05 2o 0028 7 J2 40 M A8 R i 4l G iz J2 R B K A
AR LAE AN N ek As (| 2) .

eSS BN B Y HARTE T 34 W 5 (P<0.05) , S8 D EE I 130% , 581 X B ARG
25.05% ; T AR LT T 3 W2 REAK (P<0.05) , 2B MBI AIK 60.14% , 45 T HARFRAK 17.85%
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Fig.2 Changes of cortical cell diameter, cortical thickness, stele diameter, ratio of stele to root diameter of fine roots of Betula platyphylla

and Populus davidiana 1—3 fine roots in different nitrogen levels
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