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Impact of Microbial Aggregating Agents on Soil Aggregate Stability Under

Addition of Exogenous Nutrients
MO Yan-hua, TANG Jia, ZHANG Ren-duo, LI Fang-zhou

(School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: In this study, we investigated the effects of biological aggregating agents ( fungal hyphae and microbial extracellular
polysaccharides) soil aggregate (with different sizes) stability under addition of exogenous nutrients. The exogenous nutrients included
glucose and ammonium nitrate. Experiments were conducted in a 30 d incubation period with three treatments; (D the control (0.5
mg-g~" soil) ; @ CN5 (0.5 mg-g™" soil, 0.1 mg-g~" soil, C/N=5); 3 CNIO (0.5 mg-g~" soil, 0.05 mg-g~" soil, C/N =10).
Results showed that soil respiration rates were not significantly different among the three treatments, with maximums being about 3. 10
mg* (h-kg) ~', indicating that the impact of inorganic nitrogen fertilizer was not obvious in a short term. Aside from 5 d,
macroaggregates amount of CK (15.67% ) was observably lower than those of CN5 (25.32% ) and CN10 (24.63% ), there were no
remarkable discrepancies among 3 treatments in other incubation period. The insignificant difference in the aggregate amounts among
the three treatments suggested that the influence of glucose on microbial activities surpassed the inorganic nitrogen fertilizer in short-
term in the study.

Key words: glucose; inorganic nitrogen; soil aggregate; fungal hyphae; microbial extracellular polysaccharides

SRR A RN T BOE 235 AR S R IR R
BINRMAAF ARG Skt R R, 1 mil R 2 i I
RN A IR Z —. TIERIRIRE Ry 1+ 45 Y
AR LR 0, %) S B AL 2 A0 A W T
AL TR AR . R, 3 A SRR T DLOR ]
SR N BB AT BIL B - 9 20 R A o g o e T
M 3 R & AR L2

LI IR AR B BURIAS A2 32 3 2 ol [K 2R A 2 [
SN, HEIN - S8 v RS A BILJT R Bl SRR
S DR 2R R 8 A P R AR R
[DGR7/peeth e SN L (IR ALCIZIE XN
M EER R Dk, R ¥ H T
Elliott %' 7 1986 AF4 1 1 A R M 43 J2 3 5T
TREEWIRES ) (U0 FOH T 22 MR W A 2 B 45
TE A R AN B B M . ZEAR R BT

T W 6t 45 300 A AT SR A 3 78 v S 3 OA ) A .
Abiven 55U A5 & B W 0 A 22 W 9 AR 16 5 A
RIRR e T B 3 B9 AH O P, T Bossuyt e
FEWFFE A & I A R A SRR TE i A ke
) 2 O HE SR . o] P Gl 2 ) 26 45 ) 7 AT SR AR AL
b e RS B B A T BT SR P B 3
BEAE HP I PRI RS L RS X S A R b 2
S SRR BT AR AT 2l SRR P 4L

T T ) TR I -3 b B SR A A AL A PR R
(kR , ik 4R R Ak, 5% e+ HERP IR R £
SR A TR 0T 3 L A SR 2 A I R A

s HER: 2011-03-18; f&ITHHA: 2011-09-20

ELWH.: HEARFAELTH (51039007,51179212)

EE/IA, SEH M (1986 ~ ), il +, F BHF 55 7 10 Ry K + FRBE,
E-mail ; moyanhua811@ gmail. com

# JE B R A, E-mail ; zhangrd@ mail. sysu. edu. cn



3 4 SRR AR . AMINE SRR TR W B 25 500 b S P SR AR B 5 ) 953

S TR Y A RO U B R W
P o7 B G Six AEN R IR Y RN AU A
B, 38 v %) R AR /20 TR A ) i LB S AR
VLA —E PR b, 00 B A — 7 /Y 30 i 4 .
Treseder' " WFFE 22 B, TCHL AN A 3K 2400 F1 0175 1
T, 2 B R HER) pH E, DTS i B A P e A
1. DU X R IE AR 2R W A0 S B EUUR 2350 3 (R 1k
A= IR T Sl AU s A BT

24 L b B RAE W M R R A A R A
I, b2 R ma B A MRG58 /Y 2 W A A AT
S 2] P SR AA I RIS E . K T I ST AN IR S i A
Xof A SR AR 5 M 1) SCHRER /L. ARG B 1158 56, #E AR IR
FoRBEIF A [RS8 B ST, A e
RS0 0 EhAE XoF - 9 AT SR AT JS RN AR E R 1 S ]
LKA [RPRLAR TSR AR N I A e 7 1R 8 AR A 1L

1 HRETE

1.1 HEERAE KA #

M R E )M R R T KB B A Bl (R A A
N23°1328.9" ,E113°25'14. 8" ,H 229 m) , $\ % + 1
FEAIAE R E EEL0 ~ 15 em )2 3, A 1]
LI AR A A FRIRAE 229 BR ARt
LN 0.25 mm i, I FEHR G, L5 B T3 i
FFETE L. £ C N F &N 112 mg-g ™ Al
1.1 mg-g™",C: N #H10. 2.

1.2 REEEE R TR

S 3 ARSIk D “XFHR” (£ -
AW E B, Z2ik5 0.5 mg.g™', CK),
@ C/N =5 (FE L3R A5 NH,NO, ¥,
i He k%] 0.5 mg-g ' F10.1 mg-g~',CN5), ®
C/N = 10(7E 3R A %565 A1 NH,NO, 38,
ZHWEIRFN 0.5 mg-g ' F10.05 mg-g~", CN10). #i
ZPFERI NH,NO, M A =S SR 11, 12]. Kb 2
JIr s RIS NH,NO, HR 5 Eb ] v B C A, 1
100 g JA 500 mL 3532, I e i 2 b vk
JEE BV TR A ST W 2 . 22 3 A L A TR] A
W B K 33% , Z 5 1E 4°CHE IR R B — Ml 2

16 25°C IR T HE5% 30 d, 3557 109 6] ) 8 ki
W IEEK R E(E. BRI E S SR 4 24 h
PR IR i A3 AESR 5. 10, 15,20, 25,30 d
X T AE AT R R SO

30 Ao PR T G 3 3 o ) R A A AT SR AR
(53 ~250 pm; >250 pm). FréE RS 8 mm

i e AT B 40 ¢ KU AR E T 250 pm A1 53 pm
[ 1, 2 min FEK BN FE8h 50 k. BUT PR B 7E
ARG EA 14, 105°C FHE24 b Fr.

FH 2 b A8 1 S S B AR
W22 K BE R AN A D Ptk FB28 YL fh
WE B B 22 K8 I o B B AR .
DAPI(4',6- k32 2R K05 W ) Y (e 2 240 B A= 9
. BRI HE 4 66 B R - S 2 ek
HEET 0.5 mol-L ™' iR T, % £, 121°C, 103 kPa
T 1 h, 490 nm WA O BEAE, IFH A
WE.

1.3 HdEabr

BT A5 %0 F SPSS 13. 0 341547 ANOVA 4347,
SRJ5 FH LSD VA6 90 45 8 b 78 45 A0 B 1) 1) 22 5, JF X
AR (XFIR C/N =5 .C/N =10) , AN[apki#2 A B
& ( >250 pm, 53 ~250 wm) e AS[a] R RE I ] 34T
LR 25081, H Origin 7. 5 #EAT/ER.

2 HRE5H

2.1 HIERPIGHR

HE 1 T RLE 3 N AhBE 2 A A S R I e
RARW LT, FESS IR T 25 2 d I, PRI A T 4R
FHOM, ZE S d BB KM [ 430N 3,05,
3.10, 3. 17 mg- (h-kg) -1 1. ¥R s5d J5, 3 A Lk 7
(10 P 3 2 B, RS FREE 10 d TR AR, 3 M4k
1 - A P R 3R

3.5
—a—CK
1.0 —e— (N5
: —A—CNI10
E 2.5
=)
6En 20
B
= 15+
=
jnd
L0k
0.5
l] L - 1 L 1 L L 1
0 5 10 15 20 25 30

B fR)/d

1 #2555 30 d 193 M AEERIMFIRER
Fig. 1 Respiration rates during the 30 d of incubation

for the three applied treatments

2.2 HHERIRMTREE
K2 (a) Bz, 3 bR R SR A5 B I 1)
AR AL AR L. B3R B AT 15 d,3 A A R AT 2R



954 2D 5%

B 2 33 %

AR it 43 B8 30 iR B R A K. KR 3R 5 S d, CNS Al
CN10 YR AT SRR £ (4390 Ry 25. 32% 1 24.63% )
BEET CK(15.67% ). M5, 3 ANAbHEL KA R4
i AR 10 d B 5k, 55 15 d ) IE(E, 1
H CN5 Fl CN10 Ay AT 3R 44 5 it 53 50w = T CK. 35
IR 15 d J&, 3 b K A R A it i 3 500C B E
25 RRE/NIE I BT B . AR5 I R], CNS

FCN10 1Y K A1 SR AL il 2 01 0 b 35 M 22 5. KD 2
(b) Fi7s e AL FR ], 3 AN A B2 8] (1) /N A 3
I NI I B E M2 5. M50t T 2148 10 d B,
3 AN b 3 /0N A SRR B o 2 30 W (38, 18% ~
39.35% ). ZEdF— Bt a )R 2 Jm B B, 48 25
d I/ NATR AR, 565 30 d I, /N R AR B A
UEETLRIIEAE (32. 48% ~44.09% ).

60 - (a) 774 CKRH Rk
CNSK A%k
[ CN10K %4k
50 +
s 40
&
;.5_,
o D, .
= 30 bi cpC BCD
iﬁ% bb BC BC,
20 a B a AB% B
A aphd
a Ay
| %;I
5 10 15 20 25 30
it figrd

60 F (b) P72 CK/hE B4k
Bz CNS /A J ik
CJ CN10 NSk
50
C
.CBC . BC
Caa C C ct
40 a a BC
a
B
30 ‘
BB
a
20
A
A
a
10 -
5 10 15 20 25
i} fil/d

AN /INES T 271 (] — SRR IR 1) AN [a] b BT F) S8 25 P25 S K- (P < 0. 5) 5 ARIRE 8RR W) — b Bt
AN TR R TH] F) dik 25 M 22 5K F (P <0.5) , R[]
B2 AREEFHANTERABEERE( >250 pm) F/NABERKE (53 ~250 pm)
Fig. 2 Amounts of macroaggregates ( >250 wm) and microaggregates (53-250 wm) in three treatments.

2.3 R RESS R AN A W B A AN DR AR A SR AR
T oA

HIZR 1 AT, 3 b B 2 ] O AT SR A o 8 T
BRI 22 1 JEE BN ] 0 Sl ks S0, #RAESR 10 d 3k
B MIRAEL 1 — A5 R A AT 3R ) 2l e 4 — B BR SR
10 d &k, 3 ANAbH 8] S AT SR (A Hh A LB T 22 4 2

T 2R S 3 A A BRI /N DA SR A v 9 T 22 05 B
R BER/IN AR BE A I ) G2 12 34 1<, 31026 30 d BT
A K B 3 >4 F 2 [ /) PSR A A T 22
FEZE BRI R A B W] . BRES 10 d A5 30 d
ZAN, 3 AR R P SRR 1Y R T 22 K R AR B
RT/INARIR A LR B 22 K

F1 TRABFHPHEEFELKE /m-g!

Table 1  Fungi hyphae length in different treatments/m-g ="
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