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Evaluation of Fertilizer Value of Biochars Using Water Plants
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To develop biochar for soil conditioner using water plants, characteristics of nutrients release of biochars were
investigated under different water plants, manufacturing times and manufacturing temperatures. Under
different water plants for manufacturing biochar, the concentrations of T-N and P,Os in the water with
biochars were higher in the order of CRXDM > ZIZILA > PHRCO > TYHOR > MISSA. The concentrations
of K;O in the water were in the order of TYHOR = CRXDM > ZIZILA > PHRCO > MISSA. Under different
manufacturing times for biochar, the concentrations of T-N, P,Os and K;O in the water with biochars were
higher in the order of 2 hr > 30 min = 1 hr. The concentrations of T-N, P,Os and K;O in the water with
biochars were on the order of 350C > 500°C > 600°C under different manufacturing temperatures. Total
amounts of T-N and KO releases in the water with biochars were higher in the order of CRXDM > ZIZLA >
PHRCO > TYHOR > MISSA. Using biochars by water plants, total amounts of P,Os releases in the water with
biochars were on the order of CRXDM > ZIZI1.A > MISSA >PHRCO > TYHOR. The results of this study
suggest that biochars by water plants can supply some of the nutrient requirements of crops and can be a
valuable fertilizer.

Key words: Biochar, Water plants, Fertilizer
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Fig. 1. Particle size distributions of the biochar used.
TYHOR, Typha orientalis PRESL Cumbungi; PHRCO,
Phragmites australis; MISSA, Miscanthus sacchariflorus
Benth.; ZIZLA, Zizania latifolia; CRXDM, Carex
dimorpholepis STEUD.

Table 1. Chemical characteristics of the water plants biochar used.

Biochar conditions

- Water plants T-N T-P K
Temp. Time
T hr mg kg’
TYHOR 7.54 + 0.32 2780.6 £ 1123  1344.1 + 582  2991.3 + 132.1
ZIZLA 10.01 £ 0.46 5307.0 + 132.8 16822 + 63.4 15991.3 + 804.6
350 1 PHRCO 7.60 = 0.26 7067.6 £ 104.3 793.9 £ 44.6  5911.3 + 326.2
CRXDM 7.95 + 0.24 6353.8 = 1129 18964 + 58.6 11591.3 + 497.8
MISSA 9.25 + 0.34 6202.6 = 94.2 2016.9 £ 61.2 124913 + 536.7
0.5 MISSA 9.61 + 0.33 63184 + 133.5 22146 + 63.6 12831.2 + 484.1
500 1 MISSA 9.55 + 0.38 59943 + 121.7 1978.8 £ 57.9 12183.3 + 477.2
2 MISSA 9.79 + 0.24 5871.2 + 105.6  1942.8 + 53.2 12242.8 + 439.0
600 1 MISSA 9.63 + 0.46 59119 + 123.0 1888.3 + 56.8 11918.7 + 446.8

TYHOR: Typha orientalis PRESL Cumbungi, PHRCO: Phragmites australis, MISSA: Miscanthus sacchariflorus Benth., ZIZLA:

Zizania latifolia, CRXDM: Carex dimorpholepis STEUD



796 ShEs - Aed - A - H o AYHE
W, 2o QAomRE S 10%eke el ofAlel U4
dig)2 HE50] 0.15 mm, £°] 0,10 mm, Zt)7} 0.16 mm,

A7k 0.21 mm R OJAARE 0,50 mmolRow], 5
A (I4E 97 £o= Hasae o) e ggomy

B 2 60%5E= UAT 10%%)= YA H] ¢ dso dio )

L BEo| 6,06, £°| 9.09, Zth7} 588, =7} 4.29
2 o]ARA}E 15,83 o|Th (Seo et al,, 2011), =712 A
Z2H 20F dEtt /AP 2o 71 =99t
YAEEZA E Apol7t glo] Hlszsh3tt

Al SAYAES 0]83 biochar EVHEFAC]
H|=3H2] 712 H7FE 98l biochard] 84E SR,
A=Azt 2 A2 =0 ARt e IYATF 85
S48 AR & &S AMdskslTh 2429 biochar

25 g% 374 100 mlg 2UY 20C, 175 rpmo| Al
e}, X9 %0, 0.2 (104), 0.4 (25%), 0.7 (403),
1, 2, 4, 8, 16, 24, 48 U 72A|17F Sof Z+zt A S F
5101 GE/C olg}A|2 olaiet F §EAAT
P05 ¥ Ko08] EAJE ARSI

of w2 pH, T-N,

EAMgH P8-S 083 biochar EYHHAIL
H| 8238k 712 H71E 98| biochar?] $AUAIE ZFW,
AzAZE B A2 At TE Y[ &=

S48 A7) flsto] o1dt ARe EHTEAl
H (Choi et al,, 2004) % APHA®] standard method (APHA,
1995)0] =sho] thZat o] EAsHIE T-N& AHej 45
ﬂﬂi‘ﬂ (UV2550PC, PerkinElmer), P;Os= ofAFZHIAL
S (UV2550PC, PerkinElmer), KoO= ICP (ICPE-9000,
Shimadzu) & #A5F3ATt,

el

Zn Y D

$MAIS =24 biochar?| HUHF REEM 4
MAE 225 biocharo| A T-N, P.0s U K02 £5E&
e 2ARRE AT Fig, 204 i ujel o] AW o
2 BE $AAE biocharo| A €= 3 4A17tof HoigheF
= Ha O o|FREE x| mEshs dHbAQl B
= H3ich

2= blochar—J T-N 3EFS 82 B 0ko| 3k
o] 322.8 mg kg o|gjont _@E 3 4A|7ko) Rzt Zhash
2744 mg kg & VERNTE 25 biochar?] P,Os FHek

2 82 T A7k HhEEkel 368.8 mg kg o] A
2} 7Fashe Agkolqlth £2 5 4A]7bo] 353.6 mg kg !
o7 zARE9loH o] xsMIHo| =ECt KO T

o 8= T 95K 1793 g kg ' OE RS ®HYw

3 AN - BB AR 254
85 F VRV OBt % a o 45 F aAz
SRt F1910} 1741 ¢ k2. Tl ol25ick

= biochar®] T-N, PgOr 1 K082 8= 5 4/\]7]'
of Z+z} 352.0 mg kg ', 772.5 mg kg U 12,74 g kg '
O & HofehE YERHGLAL o] x3PfEol o] 2T},

Y biochare] T-N 3L 82 T 1080 Hofa=F
9] 173.6 mg kg ' ©|tl. 7 biochar®] P05 I K,0
Fge 85 F aAte] Hoig=re Yepfigleon gk
7} 509.6 mg kg ' W 12,74 g kg 0|3l o]F x3}
Jefol] o] 2F[rt,

o]*wi biochar®] T-N, P05 X
T axZte| HfEES Hols Ao R 1 gk 747t

o

ox flo oo

1600

1200

T-N, mg kg'1
©
3

-3
8

0 0.8 1.6 24 3.2 4
Time, min.
2000 ——TYHOR —=—22ZA
—A—PHRCO  —o—CRXDM
—%—MISSA
24 3.2 4
Time, min.
% r —e—TYHOR —=—2ZZA
—A—PHRCO  —o—CRXDM
—%—MISSA
%
i i
L
& &
X T - S
24 3.2 4
Time, min

Fig. 2. Characteristics of nutrients release in the water
with biochar under different water plants. TYHOR, Typha
orientalis PRESL. Cumbungi; PHRCO, Phragmites australis;
MISSA, Miscanthus sacchariflorus Benth.; ZIZ1.A, Zizania
latifolia; CRXDM, Carex dimorpholepis STEUD.
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