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ZAEYRE12.8°C, JEFE206 d. AT HRE K
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FRBRUE W, FHNLTE4S °C TR JE, A HAl3F
FIERH PR ME 100 pg, K100 pghIWLEE(PHIFR1)
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Table 1 Physicochemical properties of the salinized soils in the Yellow River Delta

S . HLHEC A HLISOC 2ATN AL
p - - -
Item (uS cm™) (g kg™ (gkg™h C/N
LS 7.82+0.03 335.8+11.5 8.81+0.45 0.91+0.03 9.66+0.17
MS 8.14+0.10 587.8£22.6 5.43+0.22 0.61 £0.05 8.97 £0.65
p<0.01 p<0.01 p<0.01 p<0.01 p>0.05
Significant level
i 5 A Bkl Bk WL
N
IH Available P Available K Clay Silt Sand
tem
(mg kg™ (mg kg™ (%) (%) (%)
LS 17.4+1.2 306.3 £26.1 4.35+0.14 28.0+4.6 67.6+4.5
MS 222+3.4 382.9+25.3 4.44£0.07 26.7+2.0 68.8+2.0
25
p<0.05 p<0.01 p>0.05 p>0.05 p>0.05

Significant level

. LSERBESRFE L, MSERTEEF+ . FIHNote: LS stands for light-salinized soil and MS for moderate-

salinized soil. The same below
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22 FEHFLEIAEMAIBRARER
RIFE
B LTT UL, SR AT e 4 S L 2
A RELW ., GluNTE3F RS & i, A
laf] WL, 2P h 7 1 A GluN ) 75 524 282.6 mg
kg, BEEHTHERMNL, &Lk 72.6%.
BRI S, GalNfEFGIluN, %5 FMurA.,

WEIbA LIFE ), GaINTEREHR B &8
143.9 mg kg', EPEHE L (57.6 mg kg )
254, ZS MR EKF (p<0.01) , X5GIuN
i 2BV AEAI R . R 1T W, MurA & & 7E
A ER AL 153 R 5 GluN A GalNAH 11
A PESRT L TPMurAR S EiE#117.7 mg
kg™', WRIEBEERN 1 39.0% (p<0.01) . Rha K
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i (LIGIuN. GalNFIMurA & & mmmER ) s R T50.7% (p<0.01) , X 5GIuN,

Ma, BESRT LR ESEFR 1721 mg kg, GaINf ZEFFEEAHE (E1d)
400 400
a b
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—~ 300 300+
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0 [ : 0 :
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400 o] 600 X q
5500 -
3001 ®
Tbl) ~ 400 +
Z 2
E 2001 T 300
< =
§ B ’}“ mlmﬁ 200
100 [ - frc
i% 100 -
0 & 0 . L
BEEE T LS JEEE - MS REEH L LS B+ MS

H: R —3EAFESESCF R R 2R MR (p<0.01) . T[H Note: Different letters affixed to the same index mean for significant
difference at 0.01 level. The same below
K1 eI rh R R P E IR A M GIuN (a) . Z K FLIMEGaIN (b) . JIEERRMurA (o) & it DL BM SR (d)
Fig. 1 Contents of glucosamine (GluN), galacosamine (GalN), muramic acid (MurA) and total amino sugars in the light- and

moderate-salinized soils in the Yellow River Delta

23 FRABFIIEGEBESELAE. e (p<0.01) ; Wi E2bAT 0L, SEi#E A, GluN/
B2 R LL1E MurA & 3 A R R AR o FE R A,
mE2am W, 7EREHRF P, GluN/ GluN/MurAik#3.38, B&FE®E THERKE L

GalN{UK1.95, BEMF P EERTEEM2.85 1.40 ( p<0.01) .

5 5
a b
4_
<
23t A 5
Q 7 =
Z,l z
&) G)

0
BEHB L LS ESHE MS
P2 e eb B2 AR 5T 4 P E R A GluN 5 A E I GalN (a) . MEBEFRMurA (b) LLE 21k
Fig. 2 Ratios of glucosamine (GluN) to galacosamine (GalN) and to muramic acid (MurA) in the light- and moderate-salinized soils

in the Yellow River Delta
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24 AREBFITEEES HIEBUERBXR
B = AR R SR A S 1 5 HR AR S
+3EpH, EC. SOC., TNXC/NZEIH KR, W&
2, MWHATHI, GluN, GalN., ZHH S DL K GluN/
MurA5pH, ECHIEM B E ML (p<0.01) , 5
SOC. TNYJEM B EIEME (p<0.01) , M5C/N
A EPER BE (p>0.05) o KT, % TMurA .

GluN/GaINTii &, SHi4 25 rM b, XA
F AN R R BT Y G AR R A B A
Kk, SpH. ECHILR W sl i 35 1EAH ¢ (p<0.05
#Hp<0.01) , MHSOC. TNy §F ik B
* (p<0.055p<0.01) , MurA'5C/NEW &7
% (p<0.01) , TMGIuUN/GalN5C/NAH PR 3
(p>0.05) .

R I@REEESTREBAMRZEMNEXYE

Table 2 Correlation analysis of soil amino sugars and basic physicochemical properties of the salinized soils

Iji HItem pH EC SOC TN C/N
GluN -0.927%x* -0.962%* 0.947%* 0.940%* 0.620
GalN -0.940%* -0.982%* 0.981%* 0.970%* 0.643

MurA 0.786* 0.880%* -0.841%%* -0.771%* -0.836%*
S B it Total AS -0.936%* -0.961%* 0.959%* 0.964%* 0.567
GluN/GalN 0.915%* 0.974%* -0.988%* -0.974%% -0.638
GluN/MurA -0.890%* -0.936%* 0.918%* 0.902%* 0.645

* p<0.05 level; **, p<0.01 level.
3 0
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[ Objective ] Soil salinization is one of the most severe agro-ecological problems
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that brings about widespread influences on ecosystem security and sustainable development of the
agriculture, especially in the Yellow River Delta. It has been demonstrated that soil salinization has
significant influences, too, on activity and structure of the soil microbial community through changing soil
physicochemical properties. Yet, little has been documented about responses of microbial residues to soil
salinization and relative contributions of microbial residues different in kind to soil organic matter (SOM)
accumulation. As important constituents of microbial cell walls, amino sugars are considered to be a storage
pool for immobilized C and N. Additionally, amino sugars are reliable microbial residue biomarkers thanks
to their different origins. Muramic acid (MurA), glucosamine (GluN) and galactosamine (GalN) are amino
sugars of particular importance, so far identified. MurA originates uniquely from bacteria as a component
of peptidoglycan of bacterial cell walls, while GluN is mainly derived from fungal chitin, although bacterial
cell walls and exoskeletons of soil invertebrates also make some contribution. GalN constitutes a significant
fraction of the total amino sugar pool, but its origin in soil is still under debate. Therefore, amino sugars
as unique and powerful microbial residue biomarkers can be used to indicate time-integrated microbial
immobilization of extraneous C and N and stabilization of SOM on a relatively long-term scale, which is
termed as “memory effect” . [ Method ] Here, investigations were made of accumulation characteristics
of the three types of amino sugars in the topsoil layers (0 ~20 cm) of two crop fields of salinized soils,
different in salinization level, i.e. light-salinized soil (LS) and moderate-salinized soil (MS), in the Yellow
River Delta. In addition, relative contributions of fungal and bacterial residues to SOM accumulation
and stabilization were explored by calculating ratio of GluN to MurA. [ Result ] Results show that soil
salinization had significant influences on accumulations of total amino sugars and each. Total amino sugar
was significantly higher in LS than in MS, but amino sugars of different kinds responded differently in
content to salinization because of their specific origin. GluN content was much higher in LS than in MS.
Although it is still not clear as to origin of GalN, it was similar to GluN in accumulation characteristics.
Coming solely from bacteria, MurA was much higher in MS than in LS. Besides, the much lower ratio
of GIuN to MurA in MS than in LS suggests that the relative contribution of bacterial residue to SOM
accumulation was much higher in MS than in LS, and that the dominance of microbial groups shifted from
fungi group to bacteria group with increasing soil salinity. [ Conclusion ] As a whole, accumulation of
fungal and bacterial residues is closely related to soil salinity, thus playing an important role in regulating
stabilization and turnover of SOM in salinized soils. All the findings in this study have enriched our
knowledge about microbial processes and related mechanisms of SOM transformation in salinized soils.
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