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Composting and Returning of Spartina alterniflora Straw/Goat Feces and Its Amelioration Effect on the Coastal
Saline Soil: Laboratory Study

CHEN Jin—hai, WANG Hong-li, WANG Lei", LI Yan-li, ZHANG Wen—quan, FU Xiao—hua, LE Yi-quan

(State Key Laboratory of Pollution Control and Resources Reuse, College of Environmental Science and Engineering, Tongji University,
Shanghai 200092, China)

Abstract: Spartina alterniflora 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 alterniflora 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—
Sflora 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 alterniflora 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

TR T kg HEH 3 AN H 5 M kg 10 min it F/g ke 2 h ik /g kg 10 min B #5555 /%
10 8.2 2.95:0.12 8.12+0.18 36.320.16

R BUR LI 2D 10 min JBEER R (2 h I R T 1.4 T
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Figure 1 Schematic of composting test
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Table 3 The basic properties of composting material
PRI 2R TClg kg™ A% TN/g kg™ /A AT TP/g- kg™ A TK/g- kg™
HAEK A 390.7 9.76 40.03 0.64 8.03
T 339.1 20.86 16.26 5.55 6.22
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Table 4 The basic properties of maturity compost

AL TOC/g- kg 4% TN/g kg 40 TP/g- kg

A4 TK/g- kg™

PEREEC AL /mg glucose+ g +d™! TEYEICFU - g

34.31 2.36 0.11

0.58 30.36

8.37E+09

%5 U A

Table 5 Physical and chemical properties of test soils

HHElgcm™ BKE % pH L TOC/g kg™
1.723 19.38 7.8 5.7

A% TN/mg - kg™
71.549 1.403 19.603 342
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Figure 2 Seasonal variations of TC and TN in different part of
Spartina alterniflora
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Figure 3 Seasonal variations of TP and TK in different pan of
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Table 6 C/N ratio of different part and season of
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T E A I
= 24.22 26.62 21.35
H 41.92 38.03 23.82
K 40.03 45.99 31.25
% 61.35 61.88 39.40
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Figure 5 Variation of E4/E6 ratio during the composting i RIEE LB EH o
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Table 7 Comparison desalination efficiency of Spartina alterniflora and compost
BRI ]
WA R 10 min 2h 10 min Vel 46 %/%
M 32/ S em™ O thi/g kg M4/ S em™ O thi/g kg
L AR 962.3x35.8 2.37+0.05 3322.3£1025 7.9320.12 29.87x1.32
B AR 3 720+95.6 8.87+0.12 4 555+123.6 10.84+0.16 81.83+2.36
# 8 ANIn)ib H - s AL BT AR A
Table 8 Variation of physical and chemical properties of soil in different treatment
/g cm™ WU/ kg™ A% /mg kg A /mg - kg™ AxHf/mg kg™ b/ kg
34 AL T 1.469+0.12a 8.6+0.3a 283.56+8.5a 2.30+0.15a 23.70+1.25a 2.78+0.12a
R 1.667+0.13b 5.2+0.2b 82.60+5.6b 1.50+0.08b 18.01x1.02a 3.35+0.15a

VA AT AH R RERR UL B AS [ A 3R] C 235 22 5% (LSD 7%, P>0.05) , TR,

R 9 AP A S Y A R AR A

Table 9 Variation of microbiological activity of soil and plant biomass in different treatment

A RICFU - g
A H AL 2.10E+09+3.0E+08a
papitst 1.38E+08+2.5E+07h

BBl FF i/ mg (CHNOY gt h!
3.85+0.26a
1.60£0.15h

BEREEE AL /mg glucose+ g +d™! T e
12.99+1.20a 149.31+9.2a
5.26+0.78h 39.96+1.6h
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