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Effects of - Mulchlng and’ Slow release Fertilizer Appllcatlep Reductlon on Sonl
Microbial Con‘lmumty Structure 111-l Rapeseed Field Under Two Different Rainfall

Conditions .
FENG ]unl 2, SHI Chao' , Hafiz Athar Hussain'*, LIU Yd;g-hp;;.-Eiﬂ-l:[‘ian-pengz, LI Yong-hong® , LIU Jun-feng” , WANG Long-chang' *

(1. Engineeri‘ﬁg Research Center of South Upland Agriculture, Ministry of Education, Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of
Educalion,l College of Agronomy and Biotechnology, Southwest University, Chongqing 400715, China; 2. Rice and Sorghum Research Institute, Sichuan Academy of
Agricultural Sciences, Deyang 618000, China; 3. Key Laboratory of Agro-Environment, Ministry of Agriculture, Institute of Environment and Sustainable Development in
Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 4. Luding Bureau of Agriculture, Animal Husbandry and Science & Technology, Luding
626100, China)

Abstract; In order to investigate the effects of furrow and ridge rainwater harvesting, straw mulching, and reduced and slow-release fertilizer on soil microbial community
structure of rapeseed, a two-year field study was conducted in rainy (2016-2017) and drought (2017-2018) seasons, which included three cultivation patterns; (D)
conventional flat planting, @) straw mulching, and 3) ridge-furrow rainfall harvesting system and four fertilization patterns; () conventional fertilization (100% of the
amount) , @ reduced slow-release fertilizer [ (80% of the amount) , @) reduced slow-release fertilizer I (60% of the amount) , and @) no fertilizer. The results indicated
that it was rainy in 2016-2017, with seasonal drought during the nutritional growth stage in 2017-2018. The two technologies ( siraw mulching +80% slow-release fertilizer,
J80 and ridge-furrow rainfall harvesting system +80% slow-release fertilizer, M80) were beneficial to boost the soil microbial activity. J80 and M80 increased the microbial
biomass carbon by 9.94% and 10.32% and microbial biomass nitrogen by 2.38% and 1. 19% , respectively, compared with that of the local cultivation pattern under two
different climate conditions. The total amount of microbial phospholipid fatty acid (PLFA) decreased by 30. 75% in the rainy year compared with that in the drought year, and
mulching technology could effectively increase the total amount of soil PLFA. The PLFA contents of soil bacteria and fungi in the rainy year were 33.67% and 53.21%,
respectively, lower than those in the drought year. However, the PLFA content of actinomycetes increased by 13.04%. Microbial communities were sensitive to abnormal
precipitation. The bacteria/fungi ratio increased in rainy weather. The drought climate heighted the ratio of straight chain saturated fatty acid/straight chain monounsaturated
fatty acid and straight chain monounsaturated fatty acid/cyclopropane acid. In conclusion, adopting the optimal cultivation technologies can stabilize the soil microenvironment
under abnormal precipitation, relieve water and nutrient stress, and provide an effective means for rapeseed sustainable development.

Key words: precipitate ; rapeseed; straw mulching; ridge-furrow rainfall harvesting system; slow release fertilizer; soil microbial hiomass; phospholipid fatty acid (PLFA)

2021 A2 1S TR o B PR SER 2 RoA 9 4 WKim B 2021-11-13; 1&iTHHA: 2021-12-25

g W NI RREE KR mR T Y 2 < [R] B A B A Eﬁlﬁﬁ:/Ag%@ik(%dk)$4EH§~IDT(201503127); P3RS
, . 4T H (31271673, 31700364, 31871583 )
HARFS Y = RGN BRI TEA IR E emma. w4 (1982 ~ ), &, 1, BT - b

TR . . i mail ;2565566364 @ qq. com
Eﬁ&jﬂﬂ lz: {EE K ( Brassica napus L. ) Ziﬁi" EIJ ﬁrﬁu é/‘] . é = W EVEH , E-mail ; wanglc2003@ 163. com



8 19 AR TR R KT B S ZREAL A X i 3 A MRV A R A R 4323

TR SRR A S B B K SR d K
3 G B B S Gl A A v A B T ) -
B3 AR AR S IR A ) AR S AR
e A BUREE bR, SR ) A KA SR 3 AR

R VR TR ] I A S WA FH A+ S BR 55 A
e, PR 52 23 QT il A A Eﬁiﬁiil%

TR R A 4 w8 VR et v (0 A SR 1R A
R IR, FEFFE 35 RE R N - 8 2 i &, P2
YEY) ™ i ; MR 55 BB 6% 1 4275 0 ~ 30 em 12
o e YRR, RS A R ) B R AR RS
R T R I AN T R R R A R B B
SR PRI AL A, B e e L
B, B 75 AT A R it R 5 A 1 I8, oA R i v 3
TS e B AR R AR ngg REAE 5 181 551 i
Jiti B = T IEHUE W RE TS 1Y Shannon ZAE R 4L
Simpson ZFEPEFE EL AT Mclntosh YJ25) & ; 54T H
Pt 2 e HE AT B T 2 o b 393 A 0k | AR
T L RE T 2R T AR - R TG 2R

%%W*ﬁ@aéﬁﬁﬁfﬂﬁﬁi‘ A IR, ﬂ%itﬂ%*ﬁ

NG R T GRS A

VR S804k o5 AR ‘ét{

M%f“lﬂﬁﬂ*?lﬂ?ﬁﬁﬁ'hjﬁ{m/\ P KQ"?"%}E
Lﬁ%&%%ﬁﬂ#ﬁjéﬁi*ﬂi@% J X 15'
*T% lﬂ?%i/*ﬂ’l%ﬁiﬁiﬁﬁ{ﬂa”‘*iﬁ WERSE R |

WA T, 5 R IRT AE BFER, %t;(ﬁclﬂ 7

SRR TH’JiE‘%MHF&XT%ﬁE&ﬁE’JHHﬁ R
AR ARSI T 2 5 R R R, Hede
ARG T, e Sl A ik S0 B 2k Wy A

Vi SRR RE X S B AR B e R LU O i — 2B TR
AT AISE B 1 U T P R S o T Rk
Jr S At PR A

1 #RE5FE

1.1 R X HEAL

T2016 ~2018 4EFE & KT = FHR L (RE
108°54",4t.£6 30°55") it A H g A 3R 55 120 1l
Y Fr Bz Ll X ST AR A, AEF AR 18, 7°C, AF
IR 900 mm, 4F H #1500 h 2247, JTC 7 1 304
d. fat 4 5 b 55 R . B TR A A A0E D
30 ~20 cm HIEFAEHAR AT . 2016 ~2017 4F, +
HEARIESY (N, P A K) 43510 0.90, 0.34 FI
21.70 g-kg™'; ijﬁz?%\(N P F1K) 435120 72. 40
6.60 194.00 mg-kg™'; pH7.5. 2017 ~ 2018fﬁ +
%%xﬁ?‘?ﬁ(N P I K) 4350 0. 83 0. 34 il

23.50 g-kg ') #ELFEIF(N, PO K)ﬁ%ljﬁy 66 40,
7.30 #189. 00 mg-kg '3 pH 7. 8. }_f" |
1.2 Wit ‘ < S

é%ﬁiﬁﬂz<j?§3ﬂﬁEE*ﬁnn$¢ “ SIS B jﬁﬁi
KR l?l‘ﬁﬂl:%ﬁﬁ*ﬂ‘ ¥ 3 ﬁ**jai*%aﬁ@ 547
A AL A PALA R 12 NV, 3 &R, 36 K
[X. ﬁiﬂ’mﬁ@éﬁ R s (straw mulchinig, SM)
15 28 74 B ( ridge and furrow rainfall harvestlng,
RFRH) F11% 4 - AF ( conventional planting, CP) ; Jifi
HEZK P fL 4 TG AL , 22 B A Uit 209 ( sk 2 it
JE 1) | ZeRERC Bl 40% (o it HE 11 ) ATt AE
(CK). ARl 4k PR A B A4S it W36 1.

F1 FELETHEHKESE

Table 1  Planting patterns of rapeseed with different treatments
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Fig. 1 Sketch of the ridge-furrow rainfall harvesting technology
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