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PLFA analysis showed that the configuration modes of sloping crop-mulberry

systems affect the soil microbial community structure
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Abstract: The soil microbial community is sensitive to the ecological environment, and it can indicate changes in soil
quality and determine the ecological functions of the soil. Phospholipid-derived fatty acids ( PLFA) analysis was used to
study the response of soil microorganisms to different configuration modes of sloping crop-mulberry systems on purple soil.
The results showed that planting mulberry hedges significantly increased PLFA levels and improved the soil microbial
community structure, when compared with no hedge control. The total PLFA level after T1 treatment (two belts of contour
mulberry) was 20.54 nmol/g, which was 66.99% higher than the control. The number of soil bacteria after T1 treatment
also increased significantly. The richness of fungi after T5 treatment (two belts of vertical mulberry) was relatively higher
than that after the other treatments. The diversity and evenness indexes after T1 treatment and the richness index after T2
treatment ( three belts of contour mulberry) were the highest among the treatments. Principal component ( PC) analysis

showed that 58.2% of PC1 was composed of straight-chain saturated and polyunsaturated fatty acids of al7; 0, 16: 1 w5c,
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and 17; 0, while 77.5% of PC2 was composed of monounsaturated and cyclo fatty acids of i12: 0 30H, 20: 1 ®9c, and
cyl9: 0 ®8c. Tl and T2 treatments resulted in similar soil microorganisms that differed from the control. Redundancy
analysis showed that the microbial community structure was mainly affected by total soil phosphorus, pH, total nitrogen,
organic matter, and soil nitrate content. G+, branched saturated fatty acids, and bacteria were mainly affected by total

phosphorus and total nitrogen, whereas G~ was mainly influenced by soil pH. The amount of runoff was significantly and

positively correlated with i16; 0, 10Mel7; 0, al7; 0, and 18; 3 w6c (6,9,12) at P<0.05 and positively correlated with
20: 1 ®9c at P<0.001. The amount of sediments had a significant and positive correlation with 18 0, i16; 0, and 117 3
wbe (6,9,12) at P<0.05 and with 20: 1 w9c at P<0.001, whereas it had a significant and negative correlation with 183
wbe (6,9,12) at P<0.05.

Key Words: soil microorganisms; PLFA; purple soil; sloping crop-mulberry lands
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Fig.1 Location of study site in Chongqing, China
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PP i SR B S A AR LOER IR R ER . TEMSRIUIRE (2014 48 3 H) TER /DX B& | B3
HE N T E S AR 0—20 em HEFUR L B ES 3 5 IREEIE 500 ¢ IRA A I E
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Fig.2 Arrangement of mulberry belts of each treatment
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FIA < OH™ B MR TF 3R BB M0 B (MR BE T, 28 A o B =4 B) 1

2 HREH

2.1 BEHRHL- S R G 1 FEEb M T Y R

e 1 Al PR SRR B S, T1—T5 AbFH 0—20em + )2 3 pH B HTH K, LR TS K 2.309%—
10.85% , CK W] 4 BAR R (R a3 AR RT3/ 0.81% , T1—T5 Kb BRI 58 25 5 04 T/ )s , Bb Aok wi s /s
1.43%—7.16% ,CK WK 0.76% , #5403 + 4R 2wk 28 ALY LR T AT BT 88, 38 08 4350 4
8.84—25.31% 54.55—73.17% .17.85—34.10% Fl 25.20—42.53% , T1—T5 30t 7 Lo FhA i35 fn 2.92—
33.70% , CK Wk /b 1.40% . A 5500 A ZCH B3 1 73512 25.92—49.58% 1 4.17—60.07% ., HH AT UL, SA)
HRMES , AE O HLEBH A2 E 5 95 v A5 AR i R 4 498 35U - e 5 B 4 /=
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Table 1 Comparison of chemical and physical properties of different treatments before and after planting mulberry trees

ALY B Tl D A B R

LR Before planting mulberry trees After planting mulberry trees
Physical and chemical properties

CK T1 T2 T3 T4 T5 CK T1 T2 T3 T4 T5
pH(1:2.5) pH value 5.4 7.6 5.6 5.4 5.4 6.1 5.4 7.9 6.6 6.1 5.8 6.2
Y Bulk density 1.30 1.28 1.24 1.26 1.29 1.24 1.31 1.20 1.20 1.24 1.20 1.17
2% Total nitrogen/ (g/kg) 1.04 1.00 1.00 1.04 1.04 1.17 1.14 1.26 1.32 1.39 1.32 1.51
22T Total phosphorus/ ( g/kg) 0.81 0.77 0.77 0.81 0.81 1.09 1.88 2.87 2.26 2.05 2.06 2.40
24 Total potassium/ ( g/kg) 19.7 20.1 20.1 19.7 19.7 18.9 24.9 30.5 27.9 27.9 24.0 24.0
FHLIT Organic matter/ (mg/kg)  14.7 14.1 14.1 14.7 14.7 14.7 25.6 23.6 21.9 20.5 19.7  20.4

1.1 7. 7. 1.1 1.1 4. . 2 103. 114. 121.2  141.7
Available nitrogen/ ( mg/kg) ? 87.6 87.6 ? o 4.0 898 %0 03.9 ?
ﬁ)&ﬁﬁ 27.2 30.5 30.5 27.2 27.2 36.1 48.3 41.2 45.0 65.5 54.0 69.4
Available phosphorus/ ( mg/kg)
AR

. 7 i . . 122. 102. 147.4 165. 234.2 170.2  128.
Available potassium/ ( mg/kg) 93.5 96 96 93.5 93.5 9 02.9 65.8 3 0 8.3

22 HHRH-FNZENLERIRENREEN YW

Il 3 AT, 5 ASAEFRSEAGI Y 46 FRBERERRINIER , Hoh 16.0 A& S ,16:0,19:0,18: 1 w9c Fli15:0
BRI o5 A B R A ) 37.20% ¥4 G 0 R A9 B B S 4 Pl BT BE AR RN AG  R ( SFA) | 4 X H i B Y 19,
50% , Hi 16.0 F:2  HOR 2 3 P2 N RIS TR (PFA ) F1 2 Fh EL5E SN RIS iR ( MFA) |, 46 %) 2 & 5
1 21.20% , HP 322 181 09c Fl 16:1 wSc; SLHERANRIIIR (BFA )4 Ff 4ax5 5 i 5 S 19 9.17% ; 3R N
YeNG R (CFA) 2 48X} 2 i 5 1 5.96%

M 4 FIfzs, T1 ARSI R & 2 v T A AL B HL B A AR AR D R & e 5 T CK, S
FNG IR &5 i 0 3 5 T T2 T3 A1 T4, BRI e D7 1Rtk 2 5 1 T2, 7 4% 1 I i R B s LAt A 38 s (R A
KB EMKE, ARSI R & 2 A BE 2R,

2 ATLUE T SRR B i &, 8 20.54 nmol/g, i & T CK T2, T3 Fl T4, 5 T5 %A &M
25 T1.T3 A1 TS BINEHT R A4 9 b CK 34011 T 66.99% 6.02% 11 21.95% , 1fij T2 11 T4 W/ T 1.38% Fl
1.54% , AT UL AR Rl T4, SO T L3RR R B2
2.3 BkHb- A R G A W TE AR 5

0 TR 0 BEL R — PR A RUR NI S el B RR R , FLrh 22 [CRAPE AN I ( G-) FE A AR5 R Al
R RENG TR , 1 8 2% FC PHPE AN TR (G+) 5 SCRERR IR ™, (8 KRN 2245 A i A & A3 3 250 T4 40 L X 114
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Fig.3 PLFA compositions and their amount of sloping crop-mulberry systems
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Microbial community structure and their amount of

sloping crop-mulberry systems

3% 3 W A5 A0 FE 3 G+/G-HUNRIGIR & B He ik 1.14—2.16, T1 fe AR, EL B/ 20 B 1 Eo 491 mT sz ke
BRI A0 A 2 2 0 7 AR TR R A AR R AR X T AR RO BB/ AN B A R D R 5 = LR 0.11—0.18,
CK 5%, T5 ferm, Ui TS5 b FH 4 398 op B0 TR 19 =F & BE ARG 55 v, 0k TRT/ 20 B8 1) i O TR 5 &2 L A9 0.013—
0.018,T1 Ak, T4 f5er . HER TR/ EL B 1 G R & &t HL A 0.083—0.13, T1 5 fI%, CK fermy . UERH AN R i 5%
B ZR G0 0+ 49 B RN A0 B 4 A K R R BRI, T AR (2 45 %) AN 46 % % s i o, (R H B B AR
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Table 2 Soil PLFA amount of each treatment of sloping crop-mulberry systems

PLFAs &4 AbPH Treatment
PLFAs content CK Tl T2 T3 T4 T5
A3t Total 12.3b 20.54+6.62a 12.13+1.35b 13.04+4.4b 12.11£2.09b 15£2.35ab

iy 3 AP IE e bRk 22 s Bl R A ducan 4301 | Rl —47 PR R REFOR 22 57 .35 (P<0.05)

R3I WHMH-RNREREMERFLLS

Table 3 Microbial flora proportions of sloping crop-mulberry systems

AP REE 25 QbR Treatment

Microbial community structure CK T1 ™ T3 T4 T5
G+/G- 2.16 1.14 1.53 1.61 1.67 1.57
HCLR T/ 41T Actinomycetes/Bacteria 0.0149 0.0128 0.0147 0.0147 0.0184 0.0157
H /N Fungi/Bacteria 0.1153 0.1551 0.1669 0.1615 0.1626 0.1804
LR/ B Actinomycetes/ Fungi 0.1294 0.0828 0.0882 0.0909 0.1132 0.0870

B 30 46 FPARITITR AT LASr B> 2R A (18] 3) ,PCL Al PC2 PIAS o & ik 8 - U E W i
V&SSP LY 86.85% , HAXIN 13.15% A HAMFNKREY) . Hih PC1 FEZ il BB AR TR | 2 A0 F0 i 15
PRS2 BEAR IR IR AL, o5 T MR 25 R 78 S 1Y 64.71% 3 Horf a17:0,a15:0,115:0.,18.0 %5 9 N84
&, S Y 58.15% , PC2 GLFE ELEE SRR R AR DT 2 20 PR e iR 7 198 RN S B A0 R B D 2, i R A 4
TEVR S A AR S 10 22.14% , 51 112:0 30H 201 09¢.i16:0.i17:0 1 ¢y19.:0 w8c 25 5 M RHFBRAL, 5
9 S PC2 1 77.50% , XPAS[RIEC BT 1B RE A 105 R 1 32 o0 43 A (61 4) |, 45 SRR W45 Ab #5565
—EWA R IEA S, T A T2 55 2 350328 HIEAR G, oAb #1555 — 2 sy R ARG, LI
TAEIRER S5 T LA Ay =R AY  T1 5 CK A T WM, 11 T3 T4\ T5 T3 K12 far o345, =& )L
- H S, MARTERI B 25 0, T1 A T2 A W BEE 45 /AR, A R T 3 AR K i KRR i A:
PR

Shannon ZFEPEFEEL  Pielou 5] BEFEEUR Margalef -5 BEFREUR M S MAE M) ZFEVERY S 2468 bR, ZHE1E

B AU IRV i S AR S 3 A 34 2 FE AR AR , 38 50 BEFR B0 A8 Ak 32 B8 s v h DL 30y 2 2 1y A8
PSR, 2F B B AR A0 A8 TR e R P A — 3 A Bkl D SR A TR ST il R 4 sh 2R
FREC(H') 51 BE48 () FE 8 BEAE A (R) S5 HR bR A AT AN [ C 5 1 SRR S A b 28 e %of B U2k W i s 2 HE 1k
BISENR , ZAEVERR RO S s B i 1 o T, ¥ R 25 T CK, F R ERAE MR 2 T3, W m T
CK.T1,

x4 J[LELEMEVMER SRR

Table 4 Diversity indexes of soil microbial flora of each treatment

s LRESER ) HISIREARECD) ERBEARER)
Treatment Diversity index Evenness index Richness index
CK 2.63b 0.8b 6.11b
T1 2.83+0a 0.85+0.01a 5.87+0.25b
T2 2.75+0.16ab 0.8+0.03b 7.12+£0.87a
T3 2.69+0.05ab 0.78+0.02b 7.22+0.25a
T4 2.71+0.05ab 0.81+0.01b 6.61+0.57ab
TS 2.7+0.01ab 0.79+0.01b 6.62+0.51ab

2.4 AR S IR B XSG R
Tl e o A QR 5 3 R PR B DR O, A SO A= W Wi S i I R R AT A 340 17 3 7 ( DCAY) |, 7 21 B¢
KA TE N 0.5, R B Yy ok N5 A 17 2 XoF A58 PR 5 1) g o7 2 R P 19 DR OhG , 3 e R R PR A L ST AR 20
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Table 5 Correlative analysis of soil PLFA and soil erosion amount
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