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Effect of water content on composition of water hyacinth Eichhornia crassipes
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SHI Lin-Lin"?, SHEN Ming-Xing"?, CHANG Zhi-Zhou®*, WANG Hai-Hou'”?, LU Chang-Ying'?,
CHEN Feng-Sheng'?, SONG Hao'?
(1. Institute of Agricultural Sciences in Taihu Lake District, Suzhou 215155, China; 2. Key Scientific Observation & Experiment
Station of Paddy Field Eco-environment, Ministry of Agriculture, Suzhou 215155, China; 3. Institute of Agricultural
Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract  Although, residue of water hyacinth, Eichhornia crassipes (Mart.) Solms, is better compost because it has a smaller
volume and a higher dry matter content after being extruded, not much research exists on it. To determine suitable compost water
content of water hyacinth, an experiment that focused mainly on the effects of water on compost and environment factors was con-
ducted. Static compost piles were set at 65%, 70%, 75%, and 80% water content through controlling mixing proportion of water hya-
cinth residue and rice straw. The temperature, pH, carbon, nitrogen and greenhouse gas of the composts were determined. The results
showed that pH, humic acid (after composting for 7 d) and fulvic acid contents of the compost were not significantly affected (P >
0.05) by water content. However, temperature, Kjeldahl-N, soluble carbon, humic acid (after composting for 50 d), nitrate-N and
ammonium-N were significantly affected (P < 0.05) by water content of the compost. The 75% water content treatment was espe-
cially attractive in temperature-rising of the composts and reached the highest temperature of 53.4 °C just after 6 d. On the 50® d, the
Kjeldahl-N, nitrate-N and ammonium-N of the 75% water content treatment were higher (P < 0.05) than those of 65% and 70% water
content treatments. Compared with at the 7% d under the 75% water content treatment, at the 50" d, Kjeldahl-N content decreased by
21.1% (the highest change), nitrate-N increased by 434% (the highest change), and ammonium-N decreased by 14.1% (the lowest
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change). Although no significant differences in CH, emission fluxes among the water content treatments were noted, differences in
N>O and CO, emission fluxes were pronounced. N,O emission flux in 80% water content treatment was 3.9~23.1 times higher than
in other treatments. CO, flux in 75% water content treatment was 1.9~2.5 times higher than in other treatments. The study therefore

suggested that using water hyacinth residue and rice straw compost at 75% water content was the best in terms of compost efficiency

and quality better in the term of environment.
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KR BRI LRI R e R, K
FEE T 2009 4 5—6 HMFETKE, HRAEK
% 9 R, RITEMOLITE . BITEEKE A1
HNEZRKE/NF 5 om, BLBREXFEVNEHRTE,
RIS EKEN 88%MKII A EEE ., KBHEFT

2008 £ 10 A 4R B KM X Rk B3 5% Fridie
M, 25T S N RSN E 3R, KR
ZHT EYIEIR 5~7 ecm K&, K SREEHEL
HRILE 1,

WA EE T 2009 4E 9 A 15 H—11 A 9 H AT,
B LR KA X AL B 3T B B B IR =, TR
FWEARRN 12 m’, HEN 2.8 m, KIBHEHEBHE
IR o T P KRB R AR BB A E iR i
HeARK AT 60%AEANKER P 73.9 kg, KFEFEFF
26.1 kg, WA K <R xH =108 cmx64.5 cmx53
cm; 70%ALFRAN/KBH 5 79.5 kg . KFEFEFT 20.5 kg,
G MR K x5 xJ=181 ¢mx103 cmx42 cm; 75%4b
FEMUKH A 90.9 kg, KAEFEFF 9.1 kg, VA
K xFExE=160 cmx70 cmx45 cm; 80%4EFRIN/K BT
5 96.6 kg JKFEFEFF 3.4 kg, FIAMERK T xE=150
cmx80 cmx37 cmo A{RIEMERA B SRR T FHE
5698, B E—Kr A HEE RO R, & 7d
I p T e AR S KR, MAER BXKHFE
WelkK Ay, FHTEMEMARIR B BB TR, SRIRAT#
WAL, 43 PIFE 14d, 26d. 37 d 147 d B,

1.2 HEREEREESRNERZ

B K 50 cm KER IR B THE A MR RT S A2 4 U,
FEXT AL O 20 cm &b, R EH 9:00 5
15:00 BEBURE . MR 7 d 7R BRI 20 cm &b
BEHLAT 3 mEUEE 500 g B2, FrECHERCHELE 60 C
ZAFTHE 24 0, ZJEHPET 0.5 mm A,

pH W% : BB 3 AEAE A 200 mL J
OB, # 10 10wh)IMAEE T K, 25 CHk
% 30 min, pH U %E .

BARRASHASEME: FRE10 g o i
A 200 mL ¥8H8, hnA 100 mL 2 mol'L™ KCl, 7
25 C£MT 150 rmin™' #&¥% 30 min /5 I8, HIBHK
BABLKIR, A MgO Z&1%, BT =<7 IL NH;,

F 1 HREHRIRLIER

Table 1 Physical and chemical properties of compost materials

HEAE AR ALK LA WAL BIKHE x5
Compost materials Organic carbon (g'kg™')  Kjeldahl-N (gkg™)  Ratio of carbon to nitrogen ~ Water content (%) Ash (%)
JKFF i Water hyacinth residue 481.63+3.57 29.13+0.88 16.5 88+0.02 7.87+0.60
JKFEFEFT Rice straw 506.65+7.03 10.55+0.23 48.0 13£0.10 14.05£0.27
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0.01 molL™ H,S80, MMM =N, Fi+H
NH,;*-N"S, Rl H_EiRBHE# 2 mL, fIA 1 mL 2 mol-L™
HCl, FEEFA#FEZE 50 mL, 4 500 rmin™ .0 5
min, FFEBHAREBRUEIIIAEENE
NO; NI

HEAESL IR B A2 : FREL 0.25 g i FHEARRE &,
A H,SO, SHMHE A MEFEE, HEARER
&, AERERE,

AR DRI E: FREX 0.10~0.20 g 13 e AR AR
i, TIAWBEE S E&BRH 170 CEB Smin, IHH
FeSO, &, B IERHN 1.080',

KIEPERR . SIEER . B ERNE: FREGT R
RERES: 5.00 g F 100 mL OB F, A 30mL £5
FKFE 70 CH&M4 FEBAKBEIRS 1 h, I 5 000
rmin” &0 10 min, FEBHIEZE 50 mL FEHE
7, WUEWR SR KRR . [FIRH B RO
G ERE M A 30 mL 0.1 mol'L”' NaOH #1 0.1
mol-L™! Nas,P,0, IBA W, HAI7E 70 CTEBRIRYG#
B 1h, 5000 rmin™ #5.0> 10 min, FHBERZR 50 mL,
IV B AT R R SE SR BB B R o MR BB 3R R R
¥ 30 mL, fA H,SO4 387 pH 24 1.0~1.5, #£ 70 C
TR 2 h, BESE, ERHARRIE, BENE
Hig, BEBEESR. BELHHEBRITER 60 C
0.05 mol-L™! NaOH i5f# A 50 mL B8+, HEX,
BN S 8. WRTOKEBER. 5 BB
R R IR AR - S IR 40 ALk e 18,

BESEKNE: RENBEFHE, FiEEHR
0.012 m®, FJEMEFR 0.04 m®, Wi RAERE B RE ik A M
kR ERE, REMSEARERFAKSETBE . R
mHE) R ERE E 9:00—10:00, BUSIARTSCBIRIEES
SRR, S0 LR 30 min /5BUA
EEG, HEABESHESTRE, 8MA0EER 3
Ko SRR FSAE B35 (Agilent 7890A), CO,.
CH, 1 FID #lj, N,O fi ECD ¥e#ll . H3#UTF AR
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HERESEEMGRIE: FopxVxdCx273/[Sxdx
Q73+D)], HH F B E S HRGE E [mgh ™ m ™),
p MM EEFERET WEBECO, A 1.977
kgm™, CH, H 0.717 kgm™, N,O 28 1.978 kgm ™), V
HRBER R AFR(m®), dC/dr 3 RRERR BN S
PR AR L3, T A R B P SRR NP 2R
BE(C), S HRAEA R T AE A (m?).
1.3 BERSZKIT SS9

RABHEREFE08, Z2EHRERAH LSD &,
B E/KFEE P=0.05,

2 HRESH
21 HEEBEES pH T

BB, 0~14 d HAEBKBER
(B la), FABEFPFHHERIAETF 39.7 C, B
FRIBRE 10 CLLE; 78 6 d W REE X RS,
He 75%4b BMERRE &R (53.4 C), HAeKS
PRI B AL TE 44.4~46.6 "C 200 . TEHEAIR B B
BT REES BT AT EE, K 144d. 26d. 37d
BRI SRR, D WdBBENEERE
BNHE, SOBEEKREE 720 WAFEH34.1C
FREFH 423 CU L, RAHEBEKRBERF 48d 5
FRok Mk, BIEAHASRE, SLOEBEERRESH
BRERZE, WAL R,

EEANBESRE S, S8R pH HREH
B, 7613 diABI & (8 1b), Hrh 80%Ab 3 pH &,
H 8.12, HIRBIREBEUED 51K 75%. 70% . 65%AL L,
HEAE 14 d BAHE, & AbFEMEIR pH HFRME, 15 d HRF
&, 15 d JE & Ab B A& pH 85 7E 7.88~8.20,
22 HESEPBAFRSHETH
221 HEBRFA/EL

B 2 AT40, AR 7 d 65% 5 70%A4b kA B
BREBET 75%5 80%AL#, 50 d &4bHRIA VLK
TREXER, B S0d57d Mk, FAEAEVLR

85rp

80r

6.5 . . . . . . . . )
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HEAERKHX Composting time (d)
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Fig. 1 Dynamic changes of temperature (a) and pH (b) during the water hyacinth residue compost under different water conditions
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Table 2 Changes of carbon nutrition during the water hyacinth residue compost under different water conditions
Kb B orsant A ALK o TR MR . . ﬁﬂ@@ L . E‘E@ .
Water content treatment ganic carbon (g-kg ) Soluble carbon (mg-kg ™) Humic acid (mg-kg™) Fulvic acid (mg-kg™)
7d 50d 7d 50d 7d 50d 7d 50d
65% 361.07a 345.47a 27.07a 19.14a 28.08a 41.52a 22.01a 12.51a
70% 346.56b 333.46a 21.72b 15.90b 25.95a 32.57b 18.06a 15.88a
75% 343.30b 333.70a 18.47¢ 16.13b 30.75a 37.05b 17.75a 14.20a
80% 353.71b 334.85a 16.77¢ 15.41b 28.06a 36.79b 19.03a 17.83a

FIFIARE/NE 78RR 4B E £ F B 2 (P<0.05) Different small letters in the same column indicate significant difference at 0.05 level.

¥ 8 3 (P<0.05, T R)FEIR, 65%4b 3 H HLER MK
4.3%, T0%AEFEREAR 3.7%, T5%ALFRREIR 2.7%, 80%
AbFEREAR 5.3%,

HEAE 7 d 5 50 d 65%AbFAKIEHEKR S BN EE
T HAMALTE, 7 d 65%AL K IEHERK L 80%4LH R
10.03 mgkg™', 50 d HIKE MK 80%ALH R 3.73
mgkg'. REACERER 50 d 5 7 d ML, KR
¥ B E AL, P 65%A4b B HE iR K U 5 R AR
29.3%, TO%ALFRFER 26.7%, T5%ALFRREAR 12.7%,
80%Ab FEFEAIK 8.1%.

HAE 7 d AFAERHERE B TR EZER, 50
d 65%Ah FHHE (R EA BURR i 2 S T AL 3], RR AL
ik 50d57drtk, SAEBEEMREEY M, K
65%K4L FHEA BRI N 47.9%, T0%AL BRI AN 25.5%,
T5%Ab FRIEAN 20.5%, 80%AL BRI 31.1%, 7 d 5 50
d RE/KAAEEERRBEEBRSEYITEEER,
BARELAEEE 50 d5 7 dHK, FLAHEEERE
EREAR, 65%AL TR 43.1%, 70%AEFEFEAE 12.1%,
75%4L FRFEAE 20.0%, 80%ALHRFE(K 6.3%.

222 HEEREFSEN

& 2a AT, HEAR 7 d 75%5 80%4b B AL
KASEBEEST 65%5 70%403 , 0~29 d &5 4b3
YRAESEZHTE, 29 dLTEME, 80%ALFYLK
BEE, 2 65%1 1.3 15, X5 & IR A Rk
&%, 12 50 d B} 75%5 80%AHIBER T 65%5
70%403, 50d 5 7d ANEGHEIREAHMEL, 65%5
70%Ab B YL R B AT BIFRIE 12.4%F 10.5%, 75%5
80%Ab T 4> B 21.1%F1 15.1%

HE 2b w75, #EdEP &L NO,-N |
NH, N §— &%, RRELE NOy,-N Hyfpgi
H, T NH,-N #HERKE EF.

WA 7 d RRIL ST HER 1.86 gkg™,
65%A0HE 5 5 T HAb F(E 2b), HAL 50 d /&
WA S A PSRN 7.76 gkg', 80%5 75%
AEBAHERAEEST 65%5 70%43, K403
A EMEAR 50d 5 7 d Mt 65%5 T0%AbBEAHAS
ELAF BRI 120%F0 321%, 75%5 80%ALFAE SR 4

FIHEAN 434%F0 612%.,

HAE 7 d ARIAEHESEEYR 0.52 gk,
T5% b BESE B ES THMOHEE 2¢). 7EH#RE
0~29 d £ AbBREE A R RFEERRAR, 29 dF35150.17 gkg ™,
ZERAEESRRFEAR, 50 d FLBESEFR

18 1
171
167
15t
14 1
13
121
11r
10 |
9t

- 65%
—- 70%
—&— 75%
> 80%

o0

—_

O~ RN W Hh WU J® OO
— T T 1

0.62
0.57
0.52
047
042
037
032
027 +
022 |
0.17 r
0.12

5 10 15 20 25 30 35 40 45 50
HEFERHL Composting time (d)

AR A Ammonium-N content (g'kg™) 75 & & Nitrate-N content (g'kg™) FLIRA S & Kjedahl-N content (gkg™)

B2 FTRKSEEKEFESEHETEEFINRE ().
HEFEOMERSHOSENTL
Fig. 2 Dynamic changes of the Kjeldahl-N (a), nitrate-N (b)
and ammonium-N (c¢) of the water hyacinth residue compost
under different water conditions
*FN 0.05 KFERBEZER, THE, “* presents significant dif-
ference at 0.05 level. The same below.
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¥ 039 gkg™', T5%AL BB E S FHMAHE, %4
FHERAS R 50 d 55 7 d ML, 65%4b BEHERES R
AR 27.6%, T0%ALBEFEMR 17.0%, 75%A4b 38 FEAR
14.1%, 80%4b FEFEAK 36.8%.
2.3 HEPRERIRESEHEA

M 3 AT, ZEK#H AR R T, CO, MHER
FEEPAEER 0~224d, 7 d & CO, Hip g, H,

75%Ab B HE R CO, HERGHE & 2 HAb ALY 1.9~2.5 £,

HERE 29 d J5 &AL FMEE TR B CO, HERL .

o 180000 - 65%
S 16000 [ - 70%
& 14000 —A— 75%
i & 12000 | - 80%
§§ % 10000 |
AL u .
= g 8000
8 g 6000
E 4000
S 2000
Q

0
025

020

0151

0.10 [

005

CHHHHGE R
CH, emission flux (mg-h-m™?)

0.00
257

201

15r

10}

N,OHEBGE &
N,O emission flux (mg-h!-m2)

o = : — -
5 10 15 20 25 30 35 40 45 50
HHER ¥ Composting time (d)

B3 FEKSFH TR EHRIETEHE COya).
CH(b)¥n N,O(c)Hi B ER T
Fig. 3 Dynamic changes of CO, (a), CHy4 (b) and N,O (c)
flows during water hyacinth residue compost under different
water content conditions

CH, 5 CO, HFB AN, ik CH, Hiisk
REEHAE 0~22d, HP 7dCH, #FGER R K, HE
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MREBIMER A 75%40 BE>80%4E B >65%40 B >70%
b7, BHERE 22 d JEA LB T B CH, HEM .

HEAE SRR A N,O HERBCEE N 0~22 d. HH 80%
ROFRHER B M B, 15 d BY 80%ALFE R N,O HEil &

B, H N0 HEpGHE &2 H AL 3R 3.9~23.1 /%, 22d
i N,O B2 H A4 H# A 3.2~10.8 fF, FEEEHEL
B 65%. 70%. 75%Ab3EE] N,O HEBGER LR &%
5, BHERE 29 d JE &AL B AT B N,O HEM .

3 itig

FEHERE AT (0~15 d), FACFERRERS, IE
BB M KRS BEER AT, HHRABA
—RERYFHRAE, X A fER A I oA K A AS #F
B K 4y, FIBHLET THABRE L . FLERE
LS, R REH, 75%4 1A FHREE S
B, RIHBIFHHELEHR,

HE{k pH #£ 0~14 d MIPRTE TS S5 HAA PR
SHBEREA R, T 14 d B R KBRS HE L
BB FBOEAE pH BMEMERZ —, Ftds TR
R R MR &I, A LR, HkaEARRES
ToE R B S AR S AL pH 15 dFRFGIRE,
BAbEHEA B, U 65%~80%M)7K /Xt HE AL
pH LB EFW,

WEB R RE— RS ET KSR, BH
REEBERSZELSBED, HEBRUZS TS,
ARBKEER,. EERAVIERSBETLHERS
ZARRFE . HEABSEIR(S0 A, ZALIEEER 65%4L 2
IR VERR S OB B 35 T H AL F SN, HAthib 3
EKBFEMER .. SERMAMBRY LR EER, X&
B 65%~80% K 43 4% B AT B8 AN 2 5 e 1 A o 4
FEHFERE, FSEEREEREG0dS 74K
Bk, EERAHERSERKSARSEESR
EEF, RIK A AbH K AN R PR R
K, HEBRESEERER, FEOEH F&LHE
B A T 7K 4 B 3 i VR YT K R RS AT 5K 3 1 i B
A B R, 7K 438 BE VR 5 B[R] B o e T 3k 4k
AL . BEMKASESHEE.

B R E BKF M2 IR R 5 A LB ER,
HEPYRETENBIELREINEABRNERS S,
HERE R A A B M AL IR R LA, SR
ESHIEHBEAT 5>, H 75%5 80%4bBE7EHE
HEZS R AL R BB, (HIRIAT 75%A0 3 AL
RABMAERLES, X 21.1% HER—FEHEHT
IKHF SRR (29.13 gkg™), H—HEE
5% R B, EMAEYHERT, BHLERN
T AR E BT

WIEHESASESBENERFS, HIER
75%%5 80%LHEEZERE, HP 75% L BEEMS
AMERRKT 80%ALH, MAEAMNMEEREE
EKAT AL BB IR A E S, EAMEAEY R ILARR
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W, HALERIRESR, FITHARE R, I 75%4:
SRR BIBRAR, FY 75%4b B4 ) T
BABABKR, AR SBAES R,

HEARRESEMHR SHERE., O, 78,
ATERUAIAEXRR, ARBEL4H CO,H 5
MR A, T5%A BB R BRE, CO, HiE
BURK, BB 75%GEBEERESERLE . O,
BREFMHHBAEEMEYHREER, WLt
¥ CH, Hik EZEE P BRI, e
RERFEEBABE=4 TR, WHETHERE
O,, A7 CH, MG ShIRML T 5. 403 E CH,
BB E T B EE R, HIKSEBSKERTE
FEAEAE BB, A5 RERS

HEAR N,O B HER 5 B8 a3 A AL 5 R R4k
EM, O, B BEXBHREREK., RiXKF, 80%4H8
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MR ESHEE, O, H R, i@ MAeY M
7= NoOo NLO HER S e B A H BU7E HE IR B i i
Bi(6~7 d), R RZERME K ENTE . F
BHKEHFT BHEAL N,O AR FEk A TrfblEA, K
2 29 d F &AL EMAR KIS, MHirERREE,
HEAUWIE] N,O 72, BRKRE, 5H AR
BHAE HL, K3 7 M AR AR HE RO, kA&
4 T B WK A AR N,O HEN, R k4
HERE, REHEARLL 0, KT,

4 4Lt

MK FEREFF 5K BIBG AL, #5% T K
P EEEREPAERE R, TYREERGARFE
Me, AR T KB A ) o Ak B R Aok T B U A6
PR SEBR A 7 (] R o A 5T R B, 65%~80%7K 3488 BE Xof
HERE pH. JK¥EMERR . E BB . SIHMEBM CH, %1
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BA. CO,. N,O FEEWNEBE, ZFABIEME. &
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