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Effects of nitrogen fertilizer forms on growth and chromium accumulation of Leersia hexandra Swartz

CHEN Shigqi, LIU Jie', JIANG Xusheng, HAN Qingkun, WANG Luyang

(Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology, Guilin 541004,
China)

Abstract: In order to optimize the nitrogen application efficiency of Leersia hexandra Swartz in soil chromium (Cr) remediation, the effects
of five nitrogen fertilizer forms (calcium nitrate, urea, ammonium chloride, ammonium nitrate and ammonium sulfate) on Cr remediation
efficiency, growth index, and root index of L. hexandra were assessed in pot experiments. The results showed that, compared with the
control, the five nitrogen fertilizer forms promoted the growth and the root activity of L. hexandra and changed its root morphological
characteristics; these changes improved Cr content, rate of Cr accumulation, bioconcentration factor (BCF), and the soil Cr removal rate of
itself. The biomass and average root diameter of L. hexandra were greatest under ammonium sulfate treatment, with values 5.54 times and
1.51 times of the control, respectively, and the root activity increased by 108% compared with the control. The total root surface area and
total root volume were greatest under ammonium nitrate, with values that were 2.17 times and 1.99 times of the control, respectively (P<
0.05). The results of correlation analysis showed that the biomass, average root diameter, total root surface area, total root volume, and root
activity of L. hexandra were related to the efficiency of soil Cr remediation. Among these factors, the BCF and soil Cr removal rate were
highest under ammonium sulfate treatment, with values that were 1.45 times and 5.56 times of the control, respectively. Therefore, the
application of ammonium sulfate is more conducive to improve the remediation efficiency of Cr—contaminated soil than other forms of
nitrogen fertilizer.
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Figure 3 Effects of different nitrogen forms on root index of L. hexandra

PEFZ IR, W 6 (o) Fin , 15 %5 B EL , S010 82 /4 BCF
FEAR 10.2%, AEIRES PR 25 A BR B2 B 12 B 43 3138
T 16.6%.27.2%.22.2% 46.2% ., 33 P 5 1Y 2 R
WP 6(d) Bz , it i RUIE A 2 FG R Y - 3985 2 o 1y
AR, X IR Y 3.23~5.56 1% .

P 1%) WHARTY

26 ERAEENNFNTESHEFTRREKEEN
ZREJEXE

K Pearson FH 5 73 i PEAL £ S B0 28 [OR % 1&
ERCR R, 45 R 7 Ui o % 55 R £ HL
AT A AR A SR S Y 5



B4y 4 R AU A X8 FC R4 R 0 B 1255

121 (a) % 4r (b) 0.61 (¢)
K K K
r 9T ¥ 37 i
< = < 04f
2 = .8
E o6 £ oo} £
g g g
< < <
g g g 02f
S5l S oL <
i # #
¥ ® ¥
0 0 . 0
MR K Z AL AT -0 R TF S IR IR GERS TR 2- MU HEN A R oK R ALY
cis—Zeatin—-O—glucoside riboside N6-Isopentenyl-adenine=7-glucoside 2—-Methylthio—cis—zeatin riboside
025 (d) . 207 (o) 81 (D
- - -
0201 50 o0
o B o15¢ b o6
2 oist E E
g E 1o0f E 4}
= s =
g 0101 g S
s = =
S S 0.5F S 2
0,05 o =
¥ ¥ ¥
0 - 0 - - 0
N6—53 AR NS P R EENG ~ O~ R B I S - F KK -9-B-H AR
N6-isopentenyladenine N6-Isopentenyl-adenine—9-glucoside trans—Zeatin—O—glucoside
O #ifR%% Ammonium sulfate O JRZ Urea
*P<0.05, ¥*P<0.01, ***P<0.001(n=3) .
B 4 MEMBREREEFIR BXZRAM F MM RN
Figure 4 Effects of ammonium sulfate and urea on plant hormones in leaves of L. hexandra
3601 (a) O 587 Residual state O w44 4L7S Oxidizable state
—~ a e b b od d O "8 )57 Reducible state (b)
Top O FFFRIEEUA Weak acid extractable state
T 270 100
lﬂéﬂé
T = I
£ 7 180t o 0
=5 =
= =
HE g 6of
g 9 &
— )
&) = 40r
R
0 s
CK X UN NC NN NS 201
Qb P Treatment
0 a b c b
CK X UN NC NN NS
6.0 (c) N AL PR Treatment
b ¢ d

A3 pH Soil pH
wooe
= n

—_
W
T

CK X UN NC NN NS
AbFE Treatment

B 5 fEmARREREN TS EMESR pH KIR20E

Figure 5 Effects of different nitrogen fertilizer forms on Cr content and forms and pH in soil

www.daes.org.an




m@g 1256

RAIFERIZ 2R MEEREL A

O M Leaf

3007 (a) O 2= Stem

150

150

300

% it Cr content/(mg-kg™)

450

CK X UN NC NN NS

AbBE Treatment
081
(c) a

0.6 < 2 he
=
2 d e
B L
e 0.4
&
Bl

02

0

CK X UN NC NN NS
AbF Treatment

O i Leaf

e
1000 (b) [ 55 Stem

O 4 Root ,

500 |

& R

Cr accumulation/(pg-pot™)

500

1000

1500 CK X UN NC NN NS
Kb B Treatment

—_
o

[ (d)

oo
=

be
cd

& [=2}
T
o

(3]
T
@

A HE4R F2 5% Soil Cr removal rate/%

o

CK X UN NC NN NS
AbF Treatment

Elo pEmnR R SRR REEE LT

Figure 6 Effects of different nitrogen fertilizer forms on Cr remediation of L. hexandra

0.5

%%%‘50%
%%%>ﬁw %%%r

@?ﬁ@@ @ Tt N

Ho bR
R

o E AR HBUE
R AR
WHERKL
bR R

%é%@y@é&éﬁ %ﬁ Zﬁ@ﬁ

#P<0.05, *¥P<0.01,
E7 ZRARKEENES5EMS M T ESHHEXME

Figure 7 Correlation of Cr remediation efficiency of L. hexandra with plant parameters and soil parameters
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