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Effects of straw retention with mixing maize straw by alfalfa straw or N fertilizer on carbon and nitrogen min-
eralization and microbial functional diversity

LI Tao*? GE Xiao-ying*, HE Chun-e!, OUYANG Zhu*

(1.Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chi-
nese Academy of Sciences, Beijing 100101, China: 2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract . Based on C/N ratio, an indoor-incubation experiment was used to study the effect of applying maize straw with high quality alfalfa
straw or N fertilizer on C and N mineralization and microbial functional diversity under the same C/N ratio(25:1). Four incubation experi—
ments were : soil with no addition(CK); soil amended with maize straw(M); soil amended with alfalfa straw and maize straw with an adjust—
ed C/N ratio of 25:1(MM ); soil amended with inorganic nitrogen fertilizer and maize straw with an adjusted C/N ratio of 25:1( MF ). The
incubation was conducted at 25 °C in the whole experiment duration. The results showed that: compared to treatments of M and MF, MM
treatment improved cumulative CO, emissions, but leaded to a lowest C mineralization rate. MM treatment had the highest of SOC content a—
mong the three treatments. Maize straw leaded to a N immobilization during the 270 d of incubation. Combined application of alfalfa and
maize straw and combined application mineral N fertilizer alleviate the N immobilization and increase soil mineral N content. Compared to
MF treatment, MM treatment prolonged N availability during the incubation. Straw retention improved the community-level metabolic activi—
ty, but straw retention had little impact on soil microbial functional diversity. The content of added N and soil mineral N content significantly
affected the community-level physiological profile.

Keywords: legume straw; maize straw; C/N ratio; C and N mineralization; soil microorganism
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Table 1 Basic properties of the tested soil in 0~20 cm
F L% Organic 4% Total N/ 47% Total P/ 44 Total K/ 34 Available #%(H Available EEZLH Available H
matter/g-kg™ g-kg™ g-kg™ g-kg* N/mg-kg™ P/mg-kg™ K/mg-kg™ P
7.71+0.20 0.95+0.02 1.10+0.06 20.34+1.11 77.36+3.04 22.87+3.48 140.33+16.75 8.47+0.05
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Table 2 Carbon and nitrogen content added in each treatment

AEBE BRUEEN A Added C FURASE Added N CIN L
Treatments  content/g-kg™ soil content/g- kg™ soil C/N ratio
M 4.54 0.096 47.3
MM 7.19 0.288 25
MF 454 0.180 25
CK — — —
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Figure 2 Effects of different treatments on soil mineral N
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Table 3 Substrate utilization rate of microbial communities in different treatments

RIEF2E Carbon source CK MM MF
HiZE Carbohydrates 2.81+0.42ab 2.35+0.86b 3.46+0.07a 3.32+0.50a
FRIRZE Carboxylic acids 0.14+0.07c 0.78+0.41bc 1.66+0.59a 1.12+0.44ab
FHEARZE Amino acids 0.60+0.32b 0.95+0.48ab 1.48+0.48a 1.57+0.10a
RAEYZE Polymers 0.37+0.31a 0.34+0.23a 0.75+0.32a 0.68+0.20a
2% Amines 0.001 2+0.000 4c 0.013 0+0.003 2ab 0.005 7+0.001 Obc 0.018 8+0.009 7a
HAthZ Others 0.052 8+0.045 5c¢ 0.24+0.05b 0.36+0.08a 0.34+0.05ab

T AT/ NE FRERORA R AL BEAE P<0.05 B i 22 5 i 354k .

Note: Different letters of row indicate significant difference between treatments at P<0.05.



BN Y £ 3B EFE12H

2382
357
= 30] a A 3
> T s Y |
3 25 b
a P e
s 7 2.0
= = 15¢
=1 |
g .. |
5 £ 10¢
n o= |
= 05}
o) PSS NS N W N S —
CcK M MM MF
1.0§'
~ | a a
2 st a T a .
® g 0'8§ LT, e
e |
2 g6t
!
5 |
@ 202
<
=
a A I A R
ol L L I S N i
CK M MM MF

E 4 RE4EXT Shannon SHFHEIEEFIS 5 BSOS N
Figure 4 Functional diversity indexes of soil microbial
communities under different treatments

3 itig

3.1 AEECHEALIE R ik B ARSI
TEARBZRIET, 5 FORFEFT AL BEAR L, B
A Tt AT B UM T e R K RS T A PR v 1 L SRR
CO, Feiftiet . FATIEA L35 , fE L Ay~ fL ] 2
=B, BRI R AL, SRS B W g, fJim ik
PSR E BB B, X SR A2 4l 5. R T
HR BRI BILBR AT 500 o 23 e o CANEASS #8146 ) X
SR 23 CURAR B0, AE 55 3R BRI T 5 o
BRI A AN T LS DI A I, R IR i v
CO, Bttt , Bl 55 SR iF 18] A HEE , 5y 70 Ak 2150 32
THFESEE, CO, BB R, B H— AR X1y
BB MRy CO, RBVBIE KA ,MM 4b 2 iE.
FE T CO, RBURE, MF AL BAH EL T M AR B
fem 1 CO, RBURIE  HER AR ML T HAb
ARBE, MM AEBESE R 1 A MR v e BTG 1, R
MM Kb P 42 5 CO, RBREICE FIRES MM Ab B
AR PR R AT OG0 MM AR B rh S Rl A s P D L T
REE T FORFEAT AN AE TS AT AR & 2800, AR
VIR 2 R T R T R RE AR 20 i A BT
BT IR AR Y R A AL R AR Y 2 8]

(958 ELALN RE A T - SR A W 6 BT e Ak, R T
FFMERR T g A A W 1, DN R ) T - 4
TR DX R R A A0 22, B A 3R HE R R MM
Ab PR TCHLA S i fe iy, JOHLR S i (3R i (A5 - 4 6
AYITETERR S EUE T CO, MR, MR A4 HLIK
WALFRE MM AP AT MF A1 M b3, ATGE
5 MM Ab 3R B Rk A A %, PR A R A5
WA Bl ) A iR 028 TR 5 Ry i 3R 45 oA it AR Ak 3
() 3 BB &, MM b B HLRR & B g, MF Ak
PRI , 2 I B A AP IO b TR RS FT AL PR Ry T 44
B ML i, X6 - SRR A R

FeORFE R Bt Ak BRAE #1770 () e B A
RIGERFEA, B R AT 28 U8 B FORAS A A0 3
Pm T R TOHLAR S R T R ER . X5
NIBIFST 25 5 25 fplie-2-0-92 |1 g o i R AT o AU A
it P B s At A - R e it - IR 4 L DA
AN L, FARFEFF b FEICHLA & & 0
ZARTXTHE, BB R R W EREA,
7 Tt = RUIE T bt R K R AR A PRI 28 i T 46
AW R I RV, 7 a] BN B 5% A AT
U ERPIANAL B S AR, B 7 f AR Rt Ad
PR FEFE A 7 d FFER RIS R Z 0 B HEER A&
NEFLG A ZE 15 d FFIR RN XT R Z B FEH B
e R Tt 760 0 AU Tt Yo 2 1 4 st 1) 1= 1 2 5% P
SEEANA R R . e R e I, B RS RAT
et Ak BEAF b N e it A BRAR AT T AR AT LR
F L E S RO AL P 7R 195 120 d TR, 1M AR At
AbFEINERS 210 d FF4h , 2 B B 18 R AT IO bt AR 6 U1
it 7 AT A AESE T R 3 MR, e e A T &
A R B A e RREe i ] ), ZERVEAE D)
AT OLT , SRR ARON; 2 U RS VE T R 75 3R

121

[any
o
S
ot
o

..............

2]

T8 Pk
Soil organic carbon/g-kg™

N

] M SN N S N —
M MM MF

5 AEGEBEFERN TEANBREE
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