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Effects of Different Types of StraW Returmng on the Bacterlal Communlty,

Organic Carbon Mmerallzatlon anﬂ Maize Yield in, Upland Red Soil

KONG, Peicjun' %, ZHENG Jiel, LUAN Lu' CHEN Zifyur”, XUE Jing-rong" , SUN Bo' , JIANG Yusji' . f = &
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Abstraﬁt To'i mvestlgate e G‘ffE‘Clb of straw returninglon the Pactefial commumty, 01gamc carbon mineralization, and maize yield v an upland red soil, a long-term field
experiment (established in 2011) with different types of sitaw retufning in-a Lo_r_n-mono cropping system was performed at the National Agro- Ewsystem Observation and
Research Station in Yingtan._ The diversity and structure of the soil bactetfal community were evaluated under five treatments ( CK, no fertilizer; N, chemical fertilizer; NS,
chemical fe;’[ﬂizer with straw; NSM, chemical fertilizer with straw and manure; and NB, chemical fertilizer with biochar) using high-throughput sequencing technology. The
effect of the bacterial community on maize yield and soil organic carbon (SOC) mineralization was revealed. The results showed that fertilization treatments significantly
changed the chemical properties of the red soil, such that the NSM treatment had the highest level of soil fertility and the maximal maize yield. The straw returning treatments
(NS, NSM, and NB) significantly increased the bacterial diversity compared to that under the CK and N treatments. The principal component analysis (PCA) indicated that
the straw returning treatments significantly affected the bacterial community structure. Straw returning significantly improved SOC mineralization capacity, with the maximal
SOC accumulation and mineralization rate under the NSM treatment. Correlation analysis indicated that the structure of the soil bacterial community was greatly influenced by
the AN/AP ratio. Structural equation modeling suggested that the AN/AP ratio may indirectly improve SOC mineralization capacity and maize yield by shaping the hacterial
diversity and community structure. Our results provide the basis for synergistically improving the microbial diversity and soil fertility and protecting the health of red soil
ecosystems and food security.

Key words: straw returning; dryland red soil; hacterial community; organic carbon mineralization; maize yield
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FE [R5 A VL P4 4 T VR A AR S R G I A BT
HMIFFE RGN (116°55'E, 28°13'N) . ik X & H 7 #4
WA KA, AR 3SR 17.8°C, AR 2 B /K B 1795
mm, JCFE 262 d. (58 FER U8 20 3 - B
KE WA LT S (FLIR T E kL) R, A
BT R B 250K ARG T AR AT 82 13 (0
~20 cm) FEARF L MR, pH 4.73, A & 1.31
S w(APK) 2.52 g-kg™' . w (2A) 0.40

gecm

g-keg ™' o (THfEA )38.30 mg-kg ™' . w(£WE)0.23
gk o (EBHE)O0.76 mg-kg ', w (FHEH)
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AW . ARES R HE BRI R 4, BN Ab 3 3 Ik
FA, I/ N X A AR 100 m* (5 m x20 m) ,
SKHIBEALIX ZHHEF , 45 /N X 22 18] FH 7K U A b 25 (31
ATREE=60 em). F 2011 4552, By CK 4, 434 4 1

— WA PR ZE (N 150 kg-hm' ) (45 BE Mk A2
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. A BRSS9 3 4y, 1y AR, T E
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WAL J). L HE pH R AL AW E (K: + =
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JE U5 Jg P ARG U e B8 1) 6 PR 2L DNA. 8 R XTIz 24
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Y120 wL)f 5 5 x FastPfu ZE WK 4 pL, 1E 25|
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e 3 FE
1.5 AHLRE LR TR

TS LA A I SR 2 N PR IR 5 5 B
TR I 2 A HLBR A BT AR R FRE 100 ¢
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7 M IR KK s TR B R R K i 60% ~ 70%
B AT KB, Y 5 IRl TR Y L8 b SR 5 %
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JHECE TR IR 8 55 5 R o %5 B CE 7 25°C
TR FEAR N, SRS A R A3 1 A He— e il
EIPE (R385 1,.2.3.5,8, 12, 16421, 26 131

Q) RO, TR 0 NaOH Fisbd 13y s

ek § IO 1 900 A
B 1 ol - 157G BaCl, ¥4 20 mL 4 47 53 L 4
R VK FEH 0. 8 mol - L™ g HCL v s K
FER ) NaOH , BT (112K, 3 HCLAH FEHET T35
COLFRML L) = a L~

R LB LR (L CO, BRI )

c(HCl) x (V, - V,) x22/0. 1
A, c(HCD) HERFRUE (mol - L") |V, NZS I E
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S P A B Y IR P 91 R AT DR | PF R iR B
BEADT 20 A B FC AT R 0. PR S &
B g (5 (0ot 53080 IR T 25% RSB a3 41 T3] IR of
P4 o i AT A A U, XA AR S LA 97 % AR
WIMEFEAT OTU (W 48AE 20 S8 800 R b BT
RN OTU X RLAYHIFPIr 205 B, SR DL - 5
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RGO b, I 93 WIAE & A 43 22 IKF : domain
(1)  kingdom (#%) . phylum ( []) . class (24) . order
(H) family (£}) genus (J& ) Fl species (Fl) F i 4%
FEARTRE VR AL L. AL R 1A (version 3. 6.2) #HE
B A4 ( vegan , randomForest il stats) 17 5% 48 /K K
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(PCA) TR ANG#E + & FE 45 40 ( Chaol ) W £

~

A T

FEPEFE %0 ( Shannon-Wienner index ) | 4l B BE T 4 A%, |
A P L R 2, AR 7R T3 T A
PR A BLERE AN FOK P i 22 (R OC 2R . 21 1] 22
SW) R 4 M1 SR A LEfSe ( http ://huttenhower. org/
galaxy/ ) HEAT. 7E SPSS 24. 0 B rh kA7 BA IR & Ty 22
M1 (one-way ANOVA) | i fiidk ge it , R B BIEAT
BAERS0 F )5 26 550, 2 8 BCR AT LSD ¥ (i
FMARFEN a =0.05) . i LR 234 i 1 1 25
RN SOC B fb i A B oK = i iy 3 K 1 A
PR ¥, 7E AMOS 23 51 {4 v #4454 5 2 A 7Y
(SEM) , AG3r 38 4 27 1 Joe R A= R v xof 1
A LA AL K P 25 G 52 .

2 HFREHMW

2.1 BEMRS AR

R I BRI S M 2T S8 (2 7 e A S
(%1). 5 CK g3 Ml LU, N 4bFEF 43 pH R {IE 5
4.51,NS Fil NSM 4b 3 158 pH P& 44414, 50,
ifi NB b B - e pH I IR 4.53. 55 CK bkl
FE, N, NS NSM™Fil NB AbFE #5425 1 £ 5 SO@ 'IN |
TP il AN, FLA NB AgHASOC 16 CK Al N 4k HLb#
T 155%/197% 4 Ny NS Hl NB Ab¥H B 54 md
43TP Al K RN T 79%. 8891 75%
NSM Ab#f @5 $ % 1 L3 TN (TP A1 AN, H P TN

SR CK AN AR BRSNS 819% 1 36%, TP 4 1

187% F160%, AN /T 69% 1 35% . F&FFiE HIF
+BEH RS> AP FI AK B AT g 52 (P <0.05) ,
NSM 4ZbHE) AP 435 e CK A1 N AR FEBE T T 35. 66
f5H1 4. 86 5, AK B4NT 152% £ 35% . JL4h, R AT
MR T A e (B 1) AT CK FIN
AbEL NB AbBR L E L T TC/TN HfE (P <0.05);
5 CK A AR, N Fil NSM 4b B 53 25 A AIG 1T +
TC/TP HAE(P <0.05), 1 NB &b #F TC/TP H1H
AL EA I ; A% T CK AbHE N NS Il NSM 4k
FHIA I FFEAR T 4 TN/TP B (P <0.05) , Hr
NSM 5 SR f k835 5 CK ARHRAH L, 3 RS FT IR
FH b 34 5 2 AR T 398 AN/AP A (P <0.05). #
b CK AT N AbHE, 3 FhAS FF 8 H AL BRI 38 &5 T £ oK
Fed, Hod NSM AR B R K A Y 4R i RSO B
B, 5 CK N 4b B4R R T 32.08 fiF Al
3.60 1.
2.2 BB RN SRR AR

AN it A A B A A8 1 48 40 B R 22 R (R
2) N ACHREEAS T AP R0 MRS AR AL F R
TN ZFEE. NS A HR A 2T 340 3 2 & 48 5000 )
F CK FI N AbFRER 5 T 15, 78% i1 14. 52%, NSM 4b
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Table 1 Soil chemical properties and maize yield under different treatments
v EL
b o SOC?1 TNi1 TP?1 AN | AP | AK | ?’:E,z
/g-kg /g-kg /g kg /mg-kg /mg-kg /mg-kg /kg+hm
CK 4.70 £0.0la  3.32+0.39b  0.42+0.20b  0.24 £0.02¢  13.31 £0.36c¢  1.36 £0.37¢  59.33 +0.67d 211 £58¢
N 4.51 £0.02b  4.28 £0.34b  0.56 £0.15b  0.43 +0.01b  16.59 +0.74b  8.51 £0.65b 111.00 +4.58¢c 1938 +870bc
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