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Composting and Returning of Spartina alterniflora Straw/Goat Feces and Its Amelioration Effect on the Coastal
Saline Soil : Laboratory Study
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Abstract; Spartina dlterniflora as an alien species, has spread on coastal beach in China in recent years because of lacking resource utiliza—
tion way, and has been a serious threat to the survival of indigenous living creatures, leading to the decline of biodiversity. In order to explore
a possible way of utilizing Spartina dlterniflora straw, the feasibility of using Spartina alterniflora as straw resource to ameliorate coastal saline
soil was studied in this work. Firstly, the seasonal dynamic of different parts of Spartina alterniflora was studied, and then the Spartina alterni—
flora with proper seasonal and part was selected to compost for humitying and desalinizing before its returning land. The result showed that
Spartina alterniflora straw harvested in autumn was much more suitable for aerobic composting and returning in the view of plant biomass and
ratio of C/N. During the composting process, the E4/E6 value of the extract of Spartina alterniflora/goat feces compost increased from initial
3.35 t0 9.21 of after 54 days under the interaction by salt—tolerant and VT bacteria, indicating the compost had preliminary humitied. The de—
salination rate of the straw after composting by washing for 10 minutes was 81.83%; it was much higher than raw straw. The pot test (50 kg
scale )showed that after returning composted Spartina alterniflora to saline soil for 8 months, soil bulk density and salinity reduced, while soil
organic carbon TN, TP and invertase significantly increased(P<0.05). And plant biomass increased by 274% comparing to the control. These
results preliminary indicated that composting and returning Spartina dlierniflora straw/goat feces could improve the chemical and physical
properties of saline soil, increase soil fertility and plant biomass yield, and was a possible utilization way. Pilot scale experiment has been in
process in Chongming Dongtan, China.
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Table 1 The weight variations and desalination efficiency of Spartina alterniflora in trial test

BRI kg Rl 34~ A e Bk /kg 10 min fihft/g kg™ 2 h Jiidh g kg 10 min JitER3R/%
10 8.2 2.95:+0.12 8.12:0.18 36.30.16

W RPFE LU TEI ;R 10 min JihE 2 h BRI R 1.4 57,
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REFRFER S I35 2, ERE AR A B AR B 3% 3
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Table 2 The ingredient of M9 culture medium
A4 Na,HPO,  KH,PO, NaCl NH.C1 Hi%ikE
SRR/ 12.8 3 0.5 1 4

1.3 #iRwigit

FARREK T 2009 4F 4 A F 11 ARG K%
B e e SRR T T o BRI E Y W S B AR A
TP, R IEAR A PVC AR, #05 30 cm,
K FEA 40 cm, A E K 0.048 m®, 24 HAE 2~4
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B B E 1 BN 2R XT BT 3 NS
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IRA R A R W3R 4, X+ 3 B S AR
A AR R L2 5,

Sok BRI A 223 4, B 1L R
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Figure 1 Schematic of composting test

3 HRREHEERER

Table 3 The basic properties of composting material

RIS 4% TClg-kg™ 4% TN/g-kg™ BRIA 4% TP/g-kg™ 448 TK/g kg™
HAbKE 390.7 9.76 40.03 0.64 8.03
= 339.1 20.86 16.26 5.55 6.22
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Table 4 The basic properties of maturity compost

B Pk TOC/g kg 245 TN/g-kg™ 2% TP/g-kg™ 4245 TK/g-kg™ FERESE (L B /mg glucose- g™ -d™ WAEYE/CFU gt
34.31 2.36 0.11 0.58 30.36 8.37E+09
5 il T EEAMR
Table 5 Physical and chemical properties of test soils
AE/g-om® BIKERI% pH AR TOC/g kg! 2% TN/mg-kg? 28§ TP/mg-kg” 248 TK/mg-kg?  FihB/g-ke!
1.723 19.38 7.8 5.7 71.549 1.403 19.603 3.42

B8 G BERE, R 10 min J5 WETR K B8 H
KA T BRI & F MR . ¥ 150 kg -1
30 kg BRIl KRB RIERHE G SRS ET 31
FATREIRA, XHATA 50 kg IRE ML, I
T 2009 4 5 A SRR HER T (B4 50 kL), i E
TE BRI TR . BEEL G DMEGE R Rl IRt (R
XFRR[FAD ) , EAEBRFE R , e A K ZEitn 2
AHUE(EBREAE 1 k), 77 11 AREFFIEIRY
1.4 S¥7E

X Fi1 & E Elementar /A 5] Vario EL Il JC & 20 #7
{0 E BAEKEARFEFRAH C N TR & E. R
B A H] MileStone s.r.l.2> &) ETHOS E #0078 #4304
R H KB AIRAL, WEFBRRRE R A X E Jar-
rell-Ash corn—pany [ J-A1 100 &I B B G255 Tk
HBOLIEL (ICP-AES) & R K i P.K,
Na,

BIREMEG HAT 2 SORAE, TR BEA AR
ko E4/E6 UZE : FRIX 5.00 g fEAMEEE A 50 mL 78
WK FEZEIR T T 200 remin™ #z% 1 h J5, BL.0E 08,
BB 437 F 465 nm Fl 665 nm 4k b €41 52 15 E4/
E6",

RSN AL G B AR B R 280% , BOEAE
SEHBTTRE 5.00 g, A 50 mL Z8487K 43 3542 10 min
M 2ho LIRMEAEEAEARE XS IR, R MG Ay hydrolab
L2 B EHR R A B 3, JF S L& 8k
o MENDHE S AL BN AR TR PRI E J7 v A 3%

A LT 2009 £F 11 AJRHATREE , EBRERE
1~2 em 1 )2, R AR TR SORME, RIS fy 2 A0K
HR WSR3 1y, B LA I wh,
— BT 4 CHAEA T LEBE YRR IIE , 75 —hr
TR B AR KT 2% BIFEE 3 60 H i, A B #14%
FATERACE BT E

TIEAERMARITIENE ; HEEHEE 15 -
K IR, KA A Hydrolab 225 %50ill {30 By, 5

R IFRE R SR SR YR (TOC) R &t
A HUBRL I RE A TOC ~VPN 5 s TN SR iR
PREA -SSP B BN E TP TK I [F] B AR K
TN ITRIWGE ; FEMERALEERH 3, 5- &Ky
B2 LE A I e s 1358 B BERE MR E < BB
T 0 S SR PN AR R . DA A
HR-B-D-AMHE MIRY) , 7 37 CHRAF T ERSESE 1h,
410 nm T B B0 58 S 0 AR A 7 4 R A 2 B (p—
nitrophenol , PNP) f & /(mg PNP kg™ + -h™); i =4
B R AR AR TR EE S B HEG YA Y
R AR TR T .
L5 HiEsbiE

GEitor R A SPSS13.0 B4 SE AL, X &R #EAT
ANOVA J5 245017, ZAREEIEH1T LSD ZH I
B, 22 Origin 7.5 8158 Ao

2 HRE5SH

21 BERAELRFEBUEFRINETER

HE 2 AT 00, BEARKELARER 5259 TC & & FT
BRI N ERFE R, LHFEFRM R TC 5 &
BN 247.10 g- kg, EEH = H 325.55 g-kg™;
ZEI TC S BEF RN 316.84 g-kg', BkET AT &
BB K 390.70 g-kg ' I TC S EEH AR N
BB, BATRR, B TC & B R #399.80
g kg, ZEHAN 31840 g-kg', HALKEIEA[FZE
TEBAIH TC FREAREW . KET B, R
TC & R &HAR, ZE0 TC & EAEXHE .

HEIKRERNAFTRA TN & EEE A E
B BRERE TREGEE WM TN §BEER
R AR 9.28 g-kg! F1 13.08 g-ke, JEBMWIREAG, &
Tk, MK TN SBEEFEZR SN 1696 g kg™, &
Z TN SEMFEZRAMN 8.08 g-kg's HIALKETEARF]
FEREIALN TN SREBMERAZIUERL R, B
TRBNEIE, AERARIFES, H>ZE51R,
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Figure 2 Seasonal variations of TC and TN in different part of

Spartina dlterniflora

Hi & 3 ] B AR K FAR R RIER AL TP & &%
WIS B RE R, BB A KPR, &5
LN TP & BZF WL, 253 TP ES BRALH
0.64 g-kg'c M TP FERTEEEGN 2.19g°kg"s B
K FAEAR R KAL) TP & BAR L HA L .
A>AR>ZE

K 3 R BEARKE RN &AL TK & B3
AR SEEE B, BRI TK SR&RER
1291 g-kg™, A28 TK & &R Z R R 2.56 g-
kg™, MRER TK & BAERAMN 3.95 g kg, UFHE
WK 8.03 gkg?s AT TK S REFWARMAK, B
AR EAEARF S LI TK B LA L
HAKZEMHI TK S E&S, REAFEZMTK SEE
L ARER TK & 2

Hi & 4 7] DL B AR KR BRI AL Na B BV 5)
S, ERER R, LAFEERR. R Na SBRESFEK
VI & BREN 5.50 g-kg”, HEXBNHRMERN
1543 g-kg! KA E T E R TR, 22 M3 Na &K
WA GRE—, KFEHE Na FEE X
19.38 g-kg ™,

F 6 AARFEN EIKREARRITAOA C:N HAE,
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Figure 3 Seasonal variations of TP and TK in different part of
Spartina alterniflora
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Figure 4 Seasonal variations of TNa in different part of
Spartina alterniflora

& 6 FRAFVARAPLKRER C:N EE
Table 6 C/N ratio of different part and season of

Spartina alterniflora
=1 = m i
F=3 24.22 26.62 21.35
B 41.92 38.03 23.82
% 40.03 45.99 31.25
£ 61.35 61.88 39.40
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BROTRI AR, VIR AR S A RRIR A fE
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RoERES, YR, HERKIZ I A E4/E6 T+
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Figure 5 Variation of E4/E6 ratio during the composting

BRECPL, 7E 54 d BHEBWEE 9.21, AP IR1ERY 2.75
o P—ME KRBT A B SR8 XUE HERHY E4/E6
(A FTT g, FEALEIRTE 7.5~8 2], XFEHZ 54d
S8R S R R R SR L B AL, BE S i — 4
HAIFERE

37, AE KA SERMERKIRE 10
min [RGB HI 2.37.8.87 g-kg !, R 2 h
JE 453514 7.93.10.84 g-kg™ BIHEHE 2 h J5EE AT &
TR, 23 HERREBUE 10 min BEER R X 81.83%,
ERIEAL A 29.87% K IEHE R o X FRIFAMEAL TR EH
HIER SIS i, BRI KPR AT ik R4k 0,
HHEASSFEGRATEHEPHRE,
23 BREBKE/EHRSENMABIENUR
RISy HT

B AR A R 2K Yk A T Ak R 528
ARMERER AR 18, FEE A A G0 B Rl 52 1 it (A HR
), BRECHOE , 1 A K St — e B Aa bl
JE 8 AN A Ja St - BEFN BT Rl R R R 4T 2 E AT,
GER N 8. K9

HZ 8 I, INFERGERIAL Y 3 A FATHE
1 A BB IR BRI 11.9%, THRREERE
(P<0.05), +3EA MK TN TP 50 B Kig e, 1
IR (P<0.05), TK & BgA LI, HESThamA
MBS R RA TR E LR

RT EERXESERER BRI ELE

Table 7 Comparison desalination efficiency of Spartina alterniflora and compost

BHERHA
Wy vy S 10 min 2h 10 min BEEEEZR/%
154 /S - cm™ CEN YO 154 /S - cm™ CEN YO
HEFIERE 962.3+35.8 2.37+0.05 3 322.3+102.5 7.9320.12 29.87+1.32
R 3 720£95.6 8.87+0.12 4 555+123.6 10.84+0.16 81.83+2.36

R 8 FEIAELRENERHETL

Table 8 Variation of physical and chemical properties of soil in different treatment

K Elgem® Bblik/g kg £R/mg kg 2f/mg kg 2#f/mg kg i kg
i HAb 1.469+0.12a 8.6+0.3a 283.56+8.5a 2.30+0.15a 23.70+1.25a 2.78+0.12a
payiisl 1.667+0.13b 5.2+0.2b 82.60+5.6b 1.50+0.08b 18.01+1.02a 3.35+0.15a
AR B TR AL TR . 2 22 52(LSD 2%, P>0.05), F .
R FELELEMEMFEREWENENHTH
Table 9 Variation of microbiological activity of soil and plant biomass in different treatment
WEYR/CFU- g B/ mg(CHNO,) g7 -h  BEFEEL (LA /mg glucose-g™-d” T YR g
W H AL 2.10E+09+3.0E+08a 3.85+0.26a 12.99+1.20a 149.31+9.2a
oyt 1.38E+08+2.5E+07b 1.60+0.15b 5.26+0.78b 39.96+1.6b
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H3R 9 A UL, SO AHERI AL B AY 3 S ATHERY
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it 5 0 BERE HL 22 57 B8 (P<0.05) . MM A= W & g B
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3 iFig
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— AL R AR B R T AR (B AR )P, AR
SR FZKIZ IR BUSAERR , T IR P K4 T B8
MR (BAIR ) 5K/, EE R /N T IS B iR, E4/E6
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AR RS BB HE TR , Mk i R 5E I i 48 A FE Alfe e
PEBE— A 3R =2, A IR B A A T8 3 S
B 5 , e A T T HRIR 2 , i TR R AT
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KEFEN B ALK ERE A AE MM BB NRERE
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R WA B SRR F N AR Y  7EE N AR
HaTE A R B BTN SR A 1 , X e A Y AN 43I A il
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KELNERLF 54 , R FA I R S r= A K
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MEwEER RN

Bk 1| 2256 ] EORFS AT HE A IR H % BLAE &
KRAEFFHEAE AL AR Eb T HoAth b B 3G HLR & B A
BB B 69.74% , £ R B3, LR
A F & RS E Y YL, 13 TN TP
A TARKMPE S - AR L5 R &I, it B AR KB/
FERSHLREBEERS IEAIESE (RS
39.53%),TN.TP & & th B Z 11 (P<0.05) . X 30
HHAbREDREFHERAE L, BERW B IR E/
FERGWRE HW TR IS, XEHTFEH
WRESEFRAGEFNEIR LSS, HEAEXK
HAWERER, TS ARG &, IR
HERIESREMESENSGARR, LEERE
KA RAFREARHE H A WiE 3h, AT 3G ek + 3
FAr R ALFIHER, , A R FAEMAE KD, S R E
ARG 2 AR BN N RN LR IATHEAL, R
FAAFEAERA MR, T HEAEN TR, LA
YR . B AR )1 S0 F R RS AP AR B AT AR S
G, & Bt FH 3 AR 5 398 B0RH L 40 B L R T
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