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1.1 58 XL

T 50 1l AL F VL IR Fh T AR & B0 R R
I (32°38'N, 120°52'E) , kI XY
b A XCURAAE , A LR T 19994F . 1%
DX Ml Ah S B e KU X, ELA B A 98 R 2
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By ZNELLAERN, 2014485 AWk, B4
GBS A, B4R A BEA TR, 2
(1) EgHHE, cK; (2) AL, OF, H
HN15 thm™; (3) ZEHGHE, NF, F&ENH M

AIEMFHE150%; (4) 5P M, S, BwHE
5.0t hm™; (5) %k, NT. 5P BERNFALLH

HMEY 4 Wit L & AIB210 kg hm™, @A
99 kg hm™; NF4b# A AL A315 kg hm™,
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P9 Rl AL HE 51 o i 56 v iR Y RS FT &8 R
A B HE L it F A HUIE Sy T 8 A EORCR R A
HLAE

F1 B EREBUMR (0~40 cm)

Table 1 Physical and chemical properties of tested soils (0~ 40 cm )

PRy HEFE K

+ 4 o & H BBk ) , g A Bk
ik it

Soils EC, TS pH SOC BD MBC WHC Sand Clay

(dSm™) (gkg") (gkg’)  (gkg') (gem™) (mgkg") (%) (%) (%)

el e o 4.43 1.59 9.04 1.55 1.36 59.28 17.45 13.48 20.76

H i 6.81 2.28 9.24 1.41 1.41 52.30 18.41 19.10 12.35

@ Slightly salinized soil (A); @ Moderately salinized soil (B)

1.3 #HRRESHH

TR S TR AR R RIOR JE, TE SN IX
W EREPLR A, RFEIREEHO ~ 10, 10 ~ 20,
20 ~30., 30 ~40 cm. T HEHLFRAYME R H K L
s AN 0, SR E R s
A LA I R SR T AR B AT Ak T R
WE R PR E L Y, B TS (CEC)
(10 5 2R FH R B — K KRR T, WL AL B
WSE KA AL L R E YRR (MBC) B
R SR A B R EGE T
1.4 HIEFEIRATNE

THERENE (CO,) BYIE T20134E7H £2014

AESH Z BT, R ERASR A K E
W7 3% D PR 3 ok A I I HE R CO,,
WCHT B B R E T A R, TR T 2
BRI H COHER R . 6 RN 2/, $F50 gfha
JRIBORL T 105 CHE T 14 hZ=AEE, HE WA, Bt
TG s T =AY L, B4 L PV CE
i (EAR30 em, @11 em) , RREAA I AR R 7 v 2
7 AR, 7 A PR E T R EE L
RN/ INAZ ) LIl
FHECO B AR a0 A
R=[AWx1.69/4] x [12/44]
A, ROIEWIE HHECO B (gm™d™) ;
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Fig. 1 Dynamies of electrical conductivity ( EC,) in Soils A and B relative to treatments
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T2 ARIBARWIKETEAZEMPELEEL0~20 cmTIERIER . ENBEMEEIEYVEHRATL
Table 2 Total respiration-C, soil organic carbon and microbial biomass C in Soils A and B 0 ~ 20 c¢m in depth relative to treatment and
time period
+1 b B B I LSRR T 2B e
Soils Treatments Total respiration—C Soil organic carbon Microbial biomass C
(gkg") (gkg") (mgkg™")
B SIE/NE NG TR FoRWRIE N GR A EARUGRIE N EBERE
After maize After wheat After maize After wheat After maize After wheat
harvest harvest harvest harvest harvest harvest
R CK 1.33+0.01d 3.07 £0.02d 1.45+0.09b  1.59 +0.14b 71.78 +7.26a  61.89 +9.16a
Slightly OF 1.51 £0.01b 3.48 £0.01b 1.65+0.13a  2.54+0.2la 79.22 +6.28a  92.44 + 10.66a
salinized soil NF 1.45 = 0.02¢ 3.24 +0.04c 1.65+0.12a 2.34+0.28a 78.33£6.08a  90.78 = 8.08a
(v S 1.670.01a 4.34+0.02a 1.82+0.14a 2.55+0.20a  85.67+12.00a 94.22 + 13.28a
NT 1.30 £ 0.01e 2.82+0.01e 1.58£0.20a 2.33+024a  77.61=10.64a 85.44+11.89a
WAL 4 CK 1.19£0.01c 2.60+0.01d 1.62+0.15b  2.19+0.18a 64.11 +6.69a  82.33 +1.20a
Moderately OF 1.22+0.01b 2.79 +0.01b 1.78 £0.13a  2.73 +0.61a 71.67 £2.63a  102.00 + 9.54a
salinized soil NF 1.22£0.01b 2.71+0.01c 1.77+0.29a  2.55+0.22a  69.44+7.86a 100.78 = 18.71a
() S 1.31+0.01a 3.04 £0.02a 1.91£0.12a  2.74+0.22a 77.56 +4.62a 105.33 + 18.86a
NT 1.10 £ 0.01d 2.47£0.01e 1.75£0.19a  2.50 +0.25a 68.78 + 1.64a  88.78 +7.23a

H: G HHE (CK) 5 FEHAPMIE (OF ) 5 ZJEE (NF) ; fSFFEM (S) 5 Bk (NT) o FId Note: Conventional tillage
(CK) ; Organic fertilizer (OF) ; Nitrogen fertilizer (NF) ; Straw return (S) ; No tillage (NT) . The same below
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F3FR . e BEER B - AR R TP R R
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e, Tk iR R AT B b B R, X IR
P5%; INFWORE, X B PR B R Sk ab P A
AT i 3 2 45 U 2% L 4 IS0t BRAE 2010%

HLU SR A7 dS mT B, eI H R AR 2%
18U/ N T W T ke FErP R R, RN
W Bt 2 PSR A T AN, R AR
9.5 dS m™'I, PN EHCRE AR, EI3AE 48R
T AR 5 LR AL A ) e 2 2 OE
M, BURER H R BRIE AN, Yo A AL

D50p 4 745 B
B! _ E} .
= _’ —| —
545 Y0425 6x 6,530 3427167 g 70246 35°-4.785 8x+24.35
V40t p<0.05 Q R*=0.53
7 35 p<0.05
235t =
B £30
33'0 ' o 5,
% 25 3
220} . L2
=5t =

L5 % o o £
A 1.0 e}
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K2 BRE (A) FIrP SR 4 (B) LIEMEM S5 SR LR

Fig. 2 Relationship between EC, and total respiration-C in Soils A and B

http: //pedologica. issas. ac. cn



616 + ¥ i 53 &
7@2.0‘ A }4020' B
ey 1.8} . = . o 1.8 y=0.782 8x05438 .
28 28 /e
Q 1.6} 2 9 16} r0s2
= * ] p<<0.05 .
£ 1.4} A 2 14f
I . * s
B2} 212t ¢
O © *
— Lo Ny = 1.0t
208 ¢ y=—0.900 Tx+4312 5x-3.4793 & o gl o
e . R=0.53 =4l
- p<<0.05 g
0.4 : : : : : : : : " 04 : : : : ;
® 10 12 14 16 18 20 22 24 26 28 & 05 1.0 1.5 2.0 25 3.0
H H

APk Soil organic carbon (g kg™!) APk Soil organic carbon (g kg™!)

K3 B (A) FMh B (B) HERFIE 54 HLER I &

Fig. 3 Relationship between organic carbon and total respiration-C in Soils A and B
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Fig. 4 Relationship between microbial biomass C and total respiration-C in Soils A and B

=3 AEVEAEUWRTEAZEMPERTELIBRIEE (¢CO,)
Table 3 Metabolic quotient ( gCO,) in Soils A and B relative to season

+ AR Metabolic quotient ( wgh™' mg™)

sl B2 5 L Slightly salinized soil (A) R R 1 Moderately salinized soil (B)
Treatments KRR INEWOR R EP NI/ INEWOR IR
After maize harvest After wheat harvest After maize harvest After wheat harvest

CK 7.57 + 1.30a 6.19 +0.35a 7.59 + 0.09a 3.94 +0.63a
OF 7.80 £ 0.74a 4.70 £ 0.27ab 6.96 + 0.47a 3.41+£0.16a

NF 7.57 £0.67a 4.45 £ 0.20ab 7.17 £ 0.90a 3.36 £ 0.60a

S 7.98 £ 1.28a 5.74 £ 0.74ab 6.92 +0.81a 3.60 £ 0.30a

NT 6.87 + 0.84a 4.12+0.28b 6.53+0.41a 3.47+0.13a

50%. TEFPESRBI R, FARBERF R Y 3 35 B

BRI RAR, /N2 WK 2 SRR 1 it A ) K

PV AR 16% . 17%, Tixf MAFERRIELR 3.1 AESEEEXN TIER SRS

LH M VR A Pl DU L LIRS
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Effects of Farming Practice on Soil Respiration, EC, and Organic
Carbon in Coastal Saline Soil
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Abstract In China, the pressure of the shortage of land resources is getting more and more intense gradually, so it
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is very important to develop sustainable utilization and optimal management of the coastal saline soil resources. On the other
hand, climate change is intensifying salinization of the inshore saline soil, thus causing a series of ecological environment
problems. However, soil, as an important component of the global carbon pool, plays an important role in regulating
the carbon cycle. A field experiment was carried out to study effects of various farming practices on electrical conductivity

(EC,) , total respiration, organic carbon (0OC) , microbial biomass C (MBC) , and metabolic quotient (gCO,)
in coastal saline soil. In the experiments, maize was cultivated in rotation with wheat in two tracts of saline soil different
in salinity, Soil A (slightly salinized soil ) and Soil B ( moderately salinized soil ) , and both tracts were subjected to
five different treatments or farming practices, thatis (1) CK, conventional farming; (2) OF, application of organic
fertilizer at a rate of 1.5t hm™; (3 ) NF, application of a higher rate of nitrogen fertilizer, about 150% of that in CK;

(4) S, incorporation of straw at a rate of 5.0 t hm™; and (5) NT, no tillage. It was found that after two crops were
harvested, ECe varied in the range from 4.57 to 8.20 dS m™ in Soil A, and from 4.89 to 10.13 dS m™" in Soil B, and was
the lowest in Treatment S and the highest in Treatment NT, which indicates that in corporation of straw and application
of organic fertilizer effectively reduced salt content in the surface soil. Compared to Soil B, Soil A was higher in mean soil
respiration intensity, 16% higher during the summer maize season and 18% higher during the wheat season. Treatments
OF, NF and S were all higher than CK in soil respiration in comparison with CK, and only Treatment NT was a bit lower.
In terms of soil respiration intensity measured in the end of the experiment, the treatments followed an order of S > OF >
NF > CK > NT, regardless of soil salinity. When soil ECe got higher than the critical value, soil respiration rate began
to slow down. Afier the crops were harvested, SOC and MBC tended to increase, especially in Treatment OF and S. The
treatments varied sharply in SOC and MBC content, which were significantly and positively related to soil respiration.
That is to say, with increase SOC content, content of the matrix which soil microbes can decompose into organic carbon
increased, thus releasing more CO,. However, organic carbon did not have any linear relationship with EC,. Soil A was
slightly higher than Soil B in gCO, and among the treatments, CK was the highest and NT was the lowest. Comparison of
the two groups of treatments in the experiment indicates that the soil electrical conductivity and organic carbon content were
the two main factors affecting CO, release. All in all, though Treatment NT lowers soil respiration intensity and, increases
organic carbon and microbial biomass carbon contents, it increases soil salinity too. This study holds that incorporation of
straw and application of organic fertilizer are two optimal farming practices that can be adopted to ameliorate coastal tidal
flats, improve soil fertility, promote crop growth, alleviate soil salinity and increase crop yield. Therefore, the practices
of organic fertilizer application and straw incorporation have a great potential for extension in coastal polders.

Key words Saline soil; Soil respiration; Organic carbon; Microbial biomass C; Metabolic quotient
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