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Effect of Biochar on Root Morphological Characteristics of Wetland- Plants and

Purification Capacity of Constructed Wetland e
XU De-fu'*?, PAN Qian-cheng'”*, LI Ying-xué', CHEN Xiao-yi'” WANC ]m Jun- , ZHOU Lei"; i Jk

i
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Abstract; A canstructed wetland with Acorus cala.mwa “was built. Straw biochar, ,reed biochar? and sawdust biocharwas-added 1nt0_-
the cohstructed w‘etldnd individually to study the effect of dlfferent biochars on the root orphology dissolved oxygen, and purlfl.catlon
ability| of [the constructed wetland. The results §how thatjthe total root length, total projection ared total volume, total surface area,
ropt-iumber, branch number, and root dry w,alght of |Acoruis calamus L. significantly. increased when all three kinds of biochf were
addeg into; 'the constrhcted wetland (P<0:05). Slmllarly, adding the biochars into ‘the constructed wetland also significantly increased
dissolyed ‘oxygen @ontent in the wetland (P <0. 059 Addltlo_lg.-o'T sawdust biochar into the constructed wetland increased the root
length , fpréjection area, surface area, total volume, number of root tips, number of branches, and root dry weight of Acorus calamus L.
by 96. 1%“‘, 106. 2% ,. 185.6% , 172.5% , 75.3% , 121.6% , and 84.9% , respectively. After adding biochars into the constructed
wetland, the root morphology of Acorus calamus L. and dissolved oxygen content was significantly correlated with removal rate of TN,
TP, and COD, respectively. Addition of sawdust biochar into the constructed wetland significantly increased the removal rates of total
nitrogen , total phosphorus, and COD when the hydraulic load was 0. 022 m® - (m?-d) ™' (P <0.05). These results suggested that the
addition of sawdust biochar to the constructed wetland increased the root growth of Acorus calamus L. and enhanced dissolved oxygen
content, resulting in purification capacity of the constructed wetland.

Key words : biochar; constructed wetlands; purification capacity; wetland plants; dissolved oxygen
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AT H T 2017 4F 5 H &7, I A5 Kz
15, FEs 73], BRI A 1 RIS K AR A 3
IERAER. £ 10 A 20 H,MATSK 8 L, SJE7EN
AEKE%%L4ﬁ6MW§T*ﬁﬁﬁ¢%\
0.03 Fil 0. 02 /miaf m?+d) ~' W& A THEHE PVC 45
R T éj\%lJEWri/%ﬁmktPgﬁ"
Al BN CoD S 1 3 H ME%MEEPEZ

tﬂ%Fﬁﬁ§Mﬁ S S BT HR O, 6 A
Y. /&y (¥ _-
1.3 SR

m#¢%%aﬁ%m%&ﬁﬁﬁrgmgﬁ;
SRR PR Gl 40 2 A S A, 2

R PR 8 40O B Bl 2, COD SR FH AR 4

AR BRI S IOk 12]. AN TR HiE
fiff S R I A U (IR RE JPB-607 A) T
BV R BREK . BAREGE A, BAR R, BAR
TRF, AR R EORN 43 A B F i 52K Regent 23 ] 1
WinRHIZO R & 73 RG853 17
TGU) LB R R AR R,
s = o)

K, e, AVIRTGIPHRTE , mg - L
P mg- L7
1.4 HdEowr

FIH Microsoft Office Excel 2003 #E47 54 4b #
IF2E 5 R SPSS 22. 0 BEATEUIE 4347 , R TR R
J7 25453 A LSD 3k L AsA [m] A 3L ) MR 208 25 RN
A SR SEBER COD KBRFEM 2R FIH Pearson
*ﬁﬂé?%ﬁ/\ﬁ*ﬁ%ﬁ} ST ERR | A
iZlEﬂé’ﬁﬁﬂéfﬁ&ﬁ%‘ﬂ@F,@?ﬁ’iﬂ)ﬁﬂmﬁﬁ%ﬂj
{8 + PrifE2E LR,

x 100%

e, BRI

.."‘-l..



7 ] TR

: AW N TR YIR R IE S

SRR S5 RE T 5 T 3189

2 ZEREHW

2.1 AW N TR 2B A AR

IMATGIK 2 d J& , LA FEFF o + diab . 2=
B+ AP RIS o + A0 0 N T3 0 20 R 2 B o
SR mA Y » N T H (CK) A7 E 2 50 38 n
29.9% . 38. 6% F123.2% , He P @R 5w N T
MM E CK A X A A M AR FEREZEF (P <
0.05). V5/KIMA 4 dJ5,5 CK ALBAHLL, It AAY)
BN TN M % 22 0 2 B 3R 43 S 1S I 36. 0%
51.9% F127. 0% , A AR FF ¢ . 235 MRS
AN TR A PR 5 CK M LI 7 AE i 35 2=
(P <0.05). MAIE/K6 dJi,5 CK ZbBRAH L,
T 9 7% i N T3 b o 420 280 A 25 B R 49 391 186 i
11.36% . 14.75% F1 8. 24% , 45 4b B [6) 4 G & 3% 22
S(E2). HUILAT FER BN (4 d) A A = A]
PR IEN TR 2 0 KB 5 B i T 6 d ),
PR BT N TR PR T B R, A4
HXT AT IRH E AR RE S N ARJEH > 7
FFo > P %,

50

40

——
=
o .
HHe

B
3

s = B

Y —
R —
R S—
Wi + AR [

e Y —
D —
gwh + B [ e
s L —T

CK
AIRp + REFFHE
S+ PR

Y + A 5

[}
-9
.
[-%
>

RREVNEFRFTR P <0.05 225 B3R, TR
B2 ALERMWMEAMNERE

Fig. 2 Removal rate of ammonia nitrogen by the constructed wetland
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Fig. 3 Removal rate of total nitrogen by the constructed wetland
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Fig. 4 Removal rate of total phosphorus by the constructed wetland
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Table 2 Correlation analysis of the root system features of the wetland plants with water quality indices
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