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Influence of Different Straws Returning with Landfill on Soil Microbial

Community Structure Under Dry and Water Farming

LAN Mu-ling, GAO Ming"
(College of Resources and Environment , Southwest University , Chongqing 400715, China)

Abstract: Based on rice, wheat, corn straw and rape, broad bean green stalk as the research object, using phospholipid fatty acid
(PLFA) method, combining principal component analysis method to study the soil microbial quantity, distribution of flora, community
structure characteristics under dry and water farming as two different cultivated land use types. The PLFA analysis results showed that
under dry farming, total PLFA quantity ranged 8.35-25.15 nmol-g~ ', showed rape > broad bean > corn > rice > wheat, rape and
broad bean significantly increased total PLFA quantity by 1. 18 and 1. 08 times compared to the treatment without straw; PLFA quantity
of bacterial flora in treatments with straws was higher than that without straw, and fungal biomass was significantly increased, so was
the species richness of microbial community. Under water faming, the treatments of different straws returning with landfill have
improved the PLFA quantity of total soil microbial and flora comparing with the treatment without straw, fungi significantly increased,
and species richness of microbial communities value also increased significantly. Total PLFA quantity ranged 4. 04-22. 19 nmol-g~ ',
showed rice > corn > wheat > broad bean > rape, which in rape and broad bean treatments were lower than the treatment without straw;
fungal PLFA amount in 5 kinds of straw except broad bean treatment was significantly higher than that of the treatment without straw,
bacteria and total PLFA quantity in broad bean processing were significantly lower than those of other treatments, actinomycetes, G* ,
G~ had no significant difference between all treatments; rice, wheat, corn, rape could significantly increase the soil microbial species
richness index and dominance index under water faming. The results of principal component analysis showed that broad bean green
stalk had the greatest impact on the microbial community structure in the dry soil, rape green stalk and wheat straw had the biggest
influence on soil microbial community structure in water soil.

Key words :staw; soil microbial communities; PLFA; dry farming; water farming
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Table 1  Basic physical and chemical properties of the tested soil

- AL 2R e €t B Ak B
b /g-kg™! /g-kg ! /g-kg™! /g-kg ! /mg-kg ! /mg-kg ! /mg-kg !
6.34 14.8 1.4 0.729 14.9 60.3 41.2 217

1.2 fEFsFF

T 2014 4F 5 75 5 PR JURT X P8 /K
AN R 5 Fh s AAE W RS A OKREFE . N
FEoERFF, MRHFH, ELHFF), LREV

e I M A T AR, AWM, S em
Lt /NBL, 60 CHE T RIHE , AR AF, 5 —
PRI 1 mm G A L. RS AT AR bl B AR R AL
*®2.

K2 FEHAEREFMER

Table 2 Basic properties of the straw samples

. ik A 3 B .
T AR Jgrkg”! Jarkg"! Jgekg”! Jarkg"! AL
INEZFEFT 452.8 3.77 2.36 2.07 120. 11
IKFERERT 395.6 6. 56 4.27 16. 84 60. 30
E N T 418.9 6. 14 6.02 18.48 68.22
BEHH 392. 8 7.38 4.56 7.95 53.22
T AT 385.5 7.94 7.07 32.18 48.55

1.3 LRkt

SEYGVEHCE L (D) FK H (P B R EEE 7,
Sy 80 g it 1 mm S /K AERSFF (D-SD |, P-SD) |
/N FEFF (D-XM, P-XM) . F K5 FF (D-YM, P-
YM) | l3FFF(D-YC, P-YC) | &G HFT(D-CD,
P-CD) 5 2 kg i L8R 5T, 75 I AN US IS #4b 2
YERX IR (D-CK | P-CK) , B TfLI20 100 H\4kje
Jemgs e 312 N b NGB 3 ANEE. SR
2014 4F 5 H 30 H B4l Je e M4 A R K
MR R 2 IS om, W] 2 R 55 5%, K HFp
FKAE. HEARZEE e MAET 2014 429 H 30 Hi

KRG U BOGE LR T 4CUKAR R AR OF T —
JE N 58 LR NE TR ( PLEA ) B 7€ .
1.4 WEmH

BRI B AL R R A AT O A
% Bligh 2577 B 5 B BUH fef + 38 P PLFA, 22
— RHVRECH AL B )5 , F Agilent 6850 < AH {1 i
AL (FID #:02%) 43 M1 PLFA B0, {ai 46140 . HP-
5 #(25.0 m x200 um x0. 33 pm) , FFFEE 1 pl, 4>
W 10: 1, 8 Hy, B2 N, AR =
LU 0. 8 mLe-min ', JRALE IR 250°C , K A%
TREE R 300°C , FERTHE 10. 0 psi. FHEFENR: 170°CE
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C9-C20 HYNE Wi R B As , PLFA JH C19: O S #x, #&
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b R 1Y PLFA bR ic 26 1F 4% 5 B ).
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cyl7:0 25230 Hb 15,0, «l5:0,i16:0, i17:0
fREW 2R MEMEMNE (6™, 100 20H,
12:0 20H, 14.020H. 16:020H. 16:lw7c,
cyl7:0, cyl9:0 fCFEM 2 RATEME (G )™,
% HEH KM E I 18.206, 18:109c,
18:1w9t; 10Mel8.0 fRF B LIRS — ity
FUGIARR A 12:0, 13.0, 14.0 ZEZ flit, AN
WAL A 16 107c, cyl7:0 FZ Fit, 744
PLFA L) i14.0, i15:0, i16.0 &2 Ffit, R 5L
ald 0, al5.0 %52 it
1.5 ZHdlaba
FH 458 PLFA & i1 HR SRR Wy i Rl AR
e AR E R )R R Y
é;gﬁ[%,ﬂ]‘
Y= & B Shannon 8L (H) MITHHE AN
H =- > PlnP, (1)
Her P, =N/N, 2 N, IESS i # PLFA &,
N %+ W B PLFA & i Pielou ¥ 75) B 45 %
(E) Wit A 0l
E = H/InS (2)
K, S Az T HE PLFA 2800 58085 ; Simpson 34
FE(D) AR
D=1->FP (3)
BER FH Microsoft Excel 2007 . SPSS 17. 0 47
AL LSD i T 2 E A (a0 =0. 05) , il R
Origin 7. 0 3R {F.

2 HRE5HM

2.1 ORN[A)FS AT B0 IA B X+ 5 PLFA S8 K i
VTR G341 Y 5 e

HE 1(a) iTEH, RHORE AL EE 43 PLFA &
HULR A B, GT. G, EW . )
PLFA & /3 fii %I AN [F]. PLFA & 728 i O 8. 35 ~

25.15 nmol- g~ N IMAFSFFAL S 45 i T L e AE
YJ PLFA W&, K/NF R D-YC > D-CD > D-XM >
D-SD > D-YM > D-CK, H:7 D-YC, D-CD 435/ & D-
CKI2.18,2.08 fff, 2R B%E; MH. G, G,
FLH SO PLFA A8 M8 4351k 4. 27 ~18.49 |
1.02~8.74. 1.24 ~5.89_ 0.14 ~0.39, 8.35 ~
25.15 nmol-g ™", 5 FREFFAL BRI P25 T R
Y145 W R PLFA &, 2P D-YM, D-YC, D-CD 4b#f
) G~ FN4H & PLFA £ 35 D-CK &b 25 73 g 3%
HALBEE] G R B PLFA 12 T I 3 22 5,5 Ff
FEAT AL BE A9 I 1 PLFA 235 D-CK b # £ 7
BE.

I 1(b) AIE K AR AL 3+ 3 PLFA
WK HBE(ME, GT, G, HE., MELR)
PLFA &/ fi ¥ AN [6]. PLFA i B 28 0F 4 4.04 ~
22.19 nmol-g~', H:H P-SD, P-YM, P-XM # P-CK
a3, 71% . 7.53% . 4.36% , 6l P-CD g 3
R TH A FE, 407 PLFA S=480E 4 2. 17 ~ 16. 70
nmol-g ', H:A1{¢ P-SD, P-YM & F P-CK,P-CD
FRTHAB AL B, G- PLFA 875§ 4 0. 83 ~4.70
nmol-g ™" {¢ P-CD & F P-CK, H.45 kb B G . 3 2%
55 G*PLFA S75 0% 4 0. 81 ~8.36 nmol-g~ ', Hirp
L P-YC FI P-CD {& T P-CK; ELW PLFA 725l Hy
0.19 ~1. 11 nmol-g~",5 P 5 FF 4L B = F P-CK,
HPBg P-CD A H 42 4b ¥R B 3 = F P-CK; KA
PLFA 875N 0 ~0. 12 nmol-g ™", P-CK < 46 1l 1]
JIZR T PLFA LA A 3] TG o) 25 25 5

[ A, S R K 2 e B S AN R X 1
AT R 5 b 5 RS R 3ELA T A R T
Pm R HEAC TR PLFA & S Al O R B R,
MK IR B, /NAZ | 7K e 0 KA A B A
FH J 6 3945 B RE PLFA 55 R I FF A 3G (3%
FE5 SR A SRS AR RO R AR T K T A A TR
PLFA 1.

2.2 R[AIFEFT B4 A T XF 3G A AR o 3 R 1Y
Al

P/ EHE . G /G R HRFRIELIEES R
GipkaE M, K, T A S R ™.
M MR SRS A e A A K g
R pH ., (R I FIR AW E T, 58 PLFA/
JL5ERE PLEA {E#OK. L, — 57 PLFA/ 5744
PLFA (A9 AR SO A5G 0. 2T B A 1D iR
(cyl7:0 Fl cyl9.0) X5 MR RO 57 FURR, mT A
PoPE TS L A
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Fig. 1

N 3 TTLAE 1, Fih 34 PLFA/ R 5744
PLFA {ELL D-YC 2b¥E /N, B B KT D-CK, ik
J& D-SD, HAAb 3 1 25 5 F D-CK; PR %E PLFA
{HLA D-SD Zb¥i 5/, Bk D-XM, D-YM & % & F D-
CK 4, HiAxab ¥ 5 D-CK KB & 25, ME/ EHHE
{ELA D-YC AP/ (HA& AL PR TE & 2 55 G*/
G {HLL D-CD fie/h, H 5 FfGFFAL S 25K T D-
CK. /KM +3 58 PLFA/JZ 544 PLFA {4 P-XM
AbBR RN, Hod P-SD | P-YC {355 T P-CK, Hifnkb
HLHA AR T P-CK; FAPI%E PLFA {H LA P-CD Ab3H
B/, LT P-CK, b 5 P-CK Tl 2%

Influences of different straws returning with landfill on total PLFA and bacterial flora distribution under different farming

Sty d0/ HEHE L P-CD 4 FE /N, H 5 FhFS FFAL
PRI 2L T P-CK; G*/G ™ {H L P-CD &b 3 %
/N AR AL BRE TE 2 22 5. SRR T T A R AT I
T 5 Ml - S AR O 1) Jh A /N T K 8 Y S A
FFIFCHT S - SR E Wy i i BN N L EOK
T FF A S 7 AF X K 33 /0.
2.3 N[EIREFFEHHE A T 1 e G A W A B R AE 1)
|

I PLFA & 5] 5 - BE i A M Vs
fIEfH (£ 4). G5 FRW AR LR A
VRSB BB R AR AR — 1 25 7
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YR EE R, RHAUK S FIRESFF AP P,
B4 D-YC, D-CD 4b# i 3 %= T D-CK, /K H Bk P-
CD AMHAR AL HR Y ) 25 5 T P-CK, [l B st AH [R5 FF
U, 5 B FE X 2 B0 X 5 b - SR AR AR IE 1Y
YiRh s B R K B R DA A AR B i

BISTEEAR AL, R ih 5 PP RS AR AL BRI AR F D-CK, K H
DU BRAR S, AN TR RS AT Ak B o] 552 3 A0 7K FH G 2% 22
Sty RAE R, Y D-YC, D-SD A& T D-
CK,{HIC i ¥ 22 5% /K HIBR P-CD SMHA AL YY) b 2%
1T P-CK, [RIIH N 7% 5 Ab 2 o A K 22 57 0 3

R®3 TIERAEYE LR PLFA LL{E"

Table 3  Rations of different microorganism PLFA contents in soil

Qb B S:H PLFA/ LS4 PLFA A HE PLFA/nmol - g ™! Yl BT/ ELEA G*/G~
D-CK 0.97 £0. 02a 0.59 £0. 05abe 13.2 +0.34a 1.23 £0.09a
D-XM 1.61 £0. 16¢ 1.04 £0. 08¢ 14.08 £0. 76a 0.71 £0. 1b
D-SD 0.78 £0. 05ab 0.31 £0.07a 12.3 +0. 02a 0.74 £0. 06b
D-YM 1.41 £0.07¢ 0.89 0. 21bc 12.55 £0. 37a 0.83 £0.03b
D-YC 0.55 +£0.07b 0.45 +£0. 12ab 11. 88 +0.28a 0.69 £0.01b
D-CD 1.42 £0.02¢ 0. 83 £0. 16abce 12.28 0. 15a 0.67 £0. 02b
P-CK 1.24 £0. 08a 0.9 +0. 03ac 49.72 +£2.26a 1.96 £0.61a
P-XM 0.58 £0. 08b 0.33 £0. 14ab 14.47 £2. 02bc 1.49 £0. 05a
P-SD 1.49 0. 12d 1.23 £0. 3¢ 16.89 +1.47¢ 1.9 +£0.31a
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