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Abstract: [Objective] This paper explores the effects of different biochar additions on soil chemical
properties, soil enzyme activity and microbial community composition of riparian forest, and understands the
removal mechanism of nitrogen pollution reduction in riparian forest by biochar addition, so as to provide
scientific basis for the prevention and control of non-point source pollution in watershed and ecological
restoration technology. [Method] Using one-way ANOVA and correlation analysis, the effects of different
biochar levels (0, 3, 6 t/ha) on nitrogen pollution control were analyzed in Populus tomentosa along
Qingshui River in Baoding, Hebei Province of northern China. [Result] (1) There were significant

differences in soil chemical properties of forest with different biochar levels (P < 0.05). Compared with
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control group, total nitrogen, ammonium nitrogen, nitrate nitrogen, organic matter and organic carbon in
3 t/ha biochar addition group increased by 10.39%, 46.15%, 8.57%, 38.03% and 51.23%, respectively. In the
6 t/ha biochar addition group, total nitrogen, ammonium nitrogen, nitrate nitrogen, organic matter and
organic carbon increased by 26.62%, 92.31%, 65.00%, 78.05% and 135.47%, respectively. (2) There were
significant differences in soil enzyme activities of forest with different biochar levels (P < 0.05). Compared
with control group, the activities of urease, nitrate reductase and nitrite reductase in 3 t/ha biochar addition
group were increased by 35.00%, 69.41% and 85.71%, respectively. The activities of urease, nitrate
reductase and nitrite reductase in 6 t/ha biochar addition group increased by 63.33%, 104.31% and 77.92%,
respectively. (3) The results of high-throughput sequencing showed that the addition of biochar increased the
relative abundance of Proteobacteria, unclassified bacteria and Bacteroidota, while decreased the relative
abundance of Actinobacteriota. (4) The correlation analysis of soil chemical properties, enzyme activities
and bacterial dominant phyla showed that organic matter, organic carbon, nitrate reductase and nitrite
reductase were the main factors affecting the level of soil microbial community. [Conclusion] Biochar
addition could improve nitrogen retention and enzyme activities related to soil nitrogen cycle, improve soil
microbial community structure, and further affect the transformation and removal of nitrogen in soil. Among
different treatment groups, the application rate of 6 t/ha showed the most significant effect.

Key words: riparian buffer zone; agriculture non-point source pollution; Populus tomentosa; biochar;

microbial community; nitrogen pollution
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Fig. 1 Overview of sample plots and biochar ditch
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Tab. 1 Effects of biochar addition on soil nutrients and

enzyme activities

A3
Ei=E0N
BCO BC3 BC6
% /(gkg™) 1.54+£0.05c 1.70+0.1b  1.95+0.02a
A% /(mg-kg ™) 0.13£0.04b 0.19+0.03a 0.25+0.07a
THA%/(mg-kg ") 140+0.21b 1.52+0.23b 2.31+0.60a

HWLF /(g kg™ 8.02+0.66c 11.07+1.23b 14.28+1.11a

HHUBR/(g'kg™) 4.06+030c 6.14+0.46b 9.56+0.43a
pH1E 6.63+02la 6.61+02%9 6.72+0.19a
JIR B/ (mg-g ™) 0.60+0.03b 0.81+0.06a 0.98+0.07a
THRRIE S M/ (ng-g ™) 2.55+0.64c 432+1.01b 521+1.35a
TAYEIE R/ (mg'g")  0.77+0.15b 1.43+0.19a 1.37+0.25a

VE: ANFALEEBCO. BC3 BCORIAMRININE 537405 3+ 6 t/hm?.
AN A RER IR B — FR AR AN R AL FE W) 22 57 2.3 (P<0.05) . R [A]o
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BT 7SRRS4 1A X = B s ) L B
1T 80%, & AbBRASTEAT TR 1] (AR X 3= B2 43 71 9 BC6
(27.86%) > BC3(27.52%) > BC0(26.76%); W& T I
I7: BC3(23.84%) > BC0(22.28%) > BC6(21.37%);
£ B 118 BC0(13.09%) > BC3(9.61%) > BC6
(8.12%); & 4 25 W 1 N BC6(9.15%) > BCO
(6.64%) > BC3(4.86%); 2¢%5 B 1124 BC0(7.06%) >
BC3(6.29%) > BC6(5.22%); L #F & 11 A BC6
(7.19%) > BC3(4.84%) > BC0(4.36%) .
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TR T TR B 1A O 32 5 5 BRI T BR AT B 111
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Tab. 2 Correlation analysis of soil enzyme activity and nutrient factors

Tbx TN NO;-N NH; -N soc SOM S-NR S-NIR S-UE pH
TN 1 0.65%* 021 0.55* 0.55% 0.41 0.41 0.42 0.42
NO; N 1 0.787%4x 0.72%5% 0.72%%x 0.69** 0.69** 0.18 0.18
NH; -N 1 037 0.37 0.60%** 0.60%* -0.10 -0.10
soc 1 1.007%%x 0.64%* 0.64** -0.06 -0.06
SOM 1 0.64** 0.64** -0.06 ~0.06
S-NR 1 1,00 -0.21 -0.21
S-NIR 1 -0.21 -0.21
S-UE 1 1,00+
pH 1

i * RIS ICHEFE0. 057K P . 3, **RIRAH I METE0.0 1A 3, -+ R AHSCHEFE0. 001 KPR FL i 25 - TN A% NOS -NUEAS A NH; -N.&
A% SOC.H MUK SOM. AL ; S-NR.AHRIE R HE; S-NIR AR5 M ; S-UEIRAE. T [ .

R3 TEMEBEYBEZEMSHERELY

Tab.3 Biological coverage and diversity indices under different treatments

Ab3E Ace Chaofi % ShannonZ F£ V1R %L SimpsonZ FEPEFREL %%

BCO 2 802.2 £45.62 2796.4 +£45.58 10.12 £ 0.04 0.99 £0.00 99.96 + 0.00
BC3 2093.6 +125.69 2 089.1 +123.69 9.76 £0.39 0.99 +£0.00 99.97 +0.00
BC6 2 587.6 +£228.70 2581.2+226.47 10.14 +£0.02 0.99 +0.00 99.96 + 0.00

T BBV EME + PriEiR 2z .
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Fig. 4 Correlation analysis of soil bacterial community structure and soil chemical properties
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