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Effects of maize straw mulching frequency and amount
on soil mesofauna in a no-tillage system

JIANG Yunfeng, LI Angi, LIU Junnan, YAN Ting, DOU Xiaomeng, WANG Haimeng
(College of Geography Sciences and Tourism, Jilin Normal University, Siping, Jilin 136000, China)

Abstract: To understand the response of soil mesofauna to the straw mulching amount and frequency, this
study was carried out at the Conservation Tillage Research and Development Base of the Chinese Academy of Sci-
ences in Jilin Province. The study included five treatments: high frequency and low amount straw mulching ( HF-
1/3), high frequency and high amount straw mulching (HF-2/3) , low frequency and low amount straw mulching
(LF-1/3), low frequency and high amount straw mulching (LF-2/3), and conventional tillage with no straw
mulching (CT) as the control. The results showed that straw mulching significantly increased the density of soil me-
sofauna compared to CT. In spring, the total density of soil mesofauna in LF-2/3 was significantly higher than the

other treatments, being 4.6 times higher than the CT, 2.6 times higher than the HF-1/3, 2.7 times higher than the
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HF-2/3, and 2.4 times higher than the LF-1/3, respectively. In summer, the total density of soil mesofauna in
HF-1/3 was significantly higher than that in LF-1/3 being 3.8 times higher than the LF-1/3, while the HF-2/3
was 1.6 times higher than the LF-2/3 under the same amount of straw mulching. However, there was no significant
difference between the different amount straw mulching treatments under the same straw mulching frequency. In au-
tumn, the total density of soil mesofauna in HF-2/3 was significantly higher than the other treatments, being 8.2
times higher than the CT, 2.5 times higher than the HF—1/2, 2.3 times higher than the LF-1/3, and 3.4 times
higher than the LF-2/3, respectively. The community diversity index was significantly higher in LF-1/3 than that
in HF=2/3 in summer, and there were no significant differences among the treatments throughout the rest of the
season. The community evenness index in HF—2/3 was significantly higher than that in LF-2/3 in spring; HF-2/3
was significantly lower than that in CT and LF-1/3 in summer. HF —2/3 was significantly lower than that
in HF-1/3, LF-1/3 and LF-2/3 in autumn. Individual densities of the major soil mesofauna taxa groups generally
were higher in high frequency treatments than low frequency treatments under the same amount of straw mulching in
summer and autumn. The response of the density of Acari and their high proportion suborder of Oribatida to the
mulching frequency and amount was consistent with the total density of mesofauna. The density of Collembola in LF
—-2/3 was significantly higher than CT and LF-1/3 in spring; HF —1/3 was significantly higher than CT in
summer; and HF-2/3 was significantly higher than the other treatments in autumn. The density of Hypogastruridae
in LF-2/3 was significantly higher than CT in spring; HF-1/3 was significantly higher than CT and LF-1/3 in
summer ; HF-2/3 was significantly higher than LF-2/3; and HF-1/3 was significantly higher than LF-1/3 in au-
tumn. The density of Isotomidae in HF=2/3 was significantly higher than CT, HF-1/3, and LF-2/3. The density
of Entomobryidae in the high frequency straw mulching treatments was higher than that in the low frequency straw
mulching treatments. The density of Diptera larvae in spring was significantly higher in LF-2/3 than in CT; the HF
—1/3 was the highest in both summer and autumn. For the density ratio of Acari to Collembola, the LF-2/3 treat-
ment was much higher than HF-2/3 and much greater than 1 in spring, whereas it was in LF-2/3, HF-2/3, and
HF-1/3 were significantly lower than LF-1/3 and CT in autumn. Overall, under the same amount of straw retur-
ning, high—frequency straw returning is better for the survival of medium—sized soil animals than low—frequency
straw returning. However, at a certain returning frequency, the amount of returning needs to be considered.

Keywords: straw mulching frequency; straw mulching amount; soil mesofauna; community structure

A T M it T S S BRAR . AT 35 2 A 7™ ) o
PRI, HOANAAE T R i R e A POIR SR T
SER AL, R T IR MR Z R, B
Yy I SERE 5 BV | REAT AL Fr 1 E S R SR fE
S TR AE A ARk R ATIE
FET L2 Rl /b B 45 O P PR R A i it . 2 4 1
B RGeRa e Ko RS IE R AR A DL
BHI AR E 273, 7R T 4 S AR Y ) i
AR T O R IR, R T A MR T
Ziftee

R - RSN ) e o AR W) AN AT R A 4, B9
e e RN D SR (v S LR o 27 LY/ RN
SRR, M HAFEE R, eSS LA
Wy BT o3 A Ak e B R I A 5 R AT KL 45 R Y
TR, R - 8 22 o A 2 A, OF HLX - BRI A
P BT ARUR, WO D - S o A A 1 BB i
FRETO S B S SRRSO S R T 1

BT AE A, BLah SR 22 X v Y - e Sl Wy R 0 A 5
Mg B2 X I HEAT TR ST AR
KBBR8 o v R - S s 4R 4 T AR O AR
SE M AEAF IR AR T P g AR T 2R 1L
HHFEEL A BT R B AT IR
FH X - 398 P ol A T PR A 1R i A 5
RIFEFTE Z BT L esh W) A e R A
P REPERC T B S s S e B o
RUIFEFFIE H X I Sh W RV 45 1 Je Ho %
FEPERRA 8 R, RV OC T RE AT a4 11 2% 1 £ 0%
YT BT 2 R | (H 28 P ERG AT 14
IR b AESEBRAR P RS AR TR A [T A
RAEME XS B W) 7= A S HLR A {H AT N BE ST
Ao PRI, 7 Hp R 2 B 1 A R o DX 35 b LR
SLORPPEREVERIT A2 S M T A R (9 BT 5, $R 5 T 2
ISRV R AN TR A T RIS T3 ) )
AL, AU F T 58 38 G AP PR RV TR AR A AT



236 TR A X AR

542 4

BR{KF AR T SR IR
I %R RS WIRES

1.1 #FREXHER

IR XA T o R B B A MR LR B
RSP PE BV F & 5 M (43°19'N, 123°14'E; i3k
28.4 m) ,FLHbTF 2007 ST, PRI Z HT— EUR AL
GERFE ORI oK % XIUR TR 2 R,
HEMEREZW , &% T FHRIR) 6.9C 4F
BIRE K 2 614 mm, - EREA R 8 |+ B T
it
1.2 Rt

RIS TE G BERG A 7 55 38 B RE X AT, RIRK 22l
FER E RS F R RIE 5 28 1) T B 5 10 ¥ 51
ST IEFRTN A RS FT AR w A o
KA 7 500 kg » hm > (F KRR 15.46%+1.15%) ,
1CAE 1009%FEFHA H 15 P ANARS A1 oAb 2970 7
Fofr s FE AT 3 A B A0 455 e A v AT o S AR L R
G+ BEAF 33%FEFFA H (HF-1/3) 3 Sk i e
FEAT A 1T, B Sk + B 4F 67% 15 AF38 H (HF-2/3) ;
SR RS FFA I (LF-1/3) , Bl #F+58 1 4
100%FEFHA H 55 2 3 4F AR 5 e B0 2
R B +55 1.2 4F 100% F5 #8126 3 4F
AN (LF-2/3) 5 3 LU 2B VETCRE Ak Ay xf
FR(CT) (F 1), M 2008—2016 4F, i 56 [X. N 58 1
T =AM =AM E S R, A =
iR HF-1/3 Fil LF-1/3 A BUARE RS FT 878 55 16 1
HILARAE s HF-2/3 F1 LF-2/3 Ab BRAE MG AT 27
A B A AR ]

TRE R LI 30, A B 4 IR, 4%
/NX TR 261 m*(8.7 m x 30 m) . DAH HLEAEZBAE
Xl REAL 3 AR 2R EORWOR T B A5 A R bR
H/NX BB TERE KR 2R, &5 15 om, 2HE
60 cm , BRAEFP i ACSN , NS 3, R
T /N FERE AT AN FREE L, 5 0 R OR A e bE

B, — U 58 A AT U081 RS 0 428 P R NE AR, 42
SRS 1 5 /N X KA A AT 430
TERHER S A EAJAT 10 A EA), 4540 B4 it FH A
EMEEAI(N-P,0,-K,0:26-12-12) , Jiti It & #H
[a], }124F N 240 kg - hm™> P,0, 110 kg - hm™* K,0
110 kg « hm ™ VEWAE B AN AT THEK
1.3 HRmRERLE

2016 EFEF (4 HIR) (A Z (7 Hha)) Mk
(9 AEE) 2351 %F B 12 4 X K B #& Fh 3 45 19 A0
B R SR BURCREEEEBAS/NX
P £ 2 b BRI R = AR a5 RAE IR 100 em®
(10 cm X 10 em) , 43> 0~5 em 5~ 10 em A1 10~ 15
em A~ J2RAE I 3R 4302 AR I G
SR AS N, BT R AR T, R % A
Tullgren 354355 . 43 8545 2 09 v Y - BE S WA i R
AT 75% 0 RS VW, Z 05 AR R W B T B
(SMZ800,NIKON, H 7<) , 4K 45 A 56 SCHk F1 50 2 &
FO0 SE ERON H ISR

B UCRFENG A /N X A5 R A SR 2 55
YIRE SR AR, 2 )5 SRS 4 /N X S35 v R 4 3 3
P (H - m™) ISR T i AR (AT
ZEE>10%) i WAHE (HXT Z EAE 1~ 10% 2 [8])
MFA LB (HXZE<1%) , FIJHBEAKE T
Shannon—Wiener 224514458 %k (H') F1 Pielou W E
TEEL(E) S B RETE AL
1.4 #iE4aiE

K5 2553 BT LR A 2247 34 H St A FE A
RN R A S BT RN 32 B R A R R,
FH BT 3 BT FN 22 9077 25 AR TR R AR 2R 5
Ab P b A SRS MRV 25 S AT AT, AR A
FHAHRIE B 43 L A3 BT 5 Rk 38 rb 78 -+ 38 2 i v 1
BIAH S R E B W B I ST R, R A Excel
2021 FAFE B E R | v Origin 2021 R 5%
B FI#E A ffi ] Past 4. 01 A1 SPSS 21. 0 4k
PR EAE SR br

x 1 HEHAEEBHEMIEBMENREAE

Table 1 Experimental treatments with different amounts of maize straw mulching and frequency of mulching

Qb3 25 1 ANJEI First three-year cycle/% 5 2 AN JE Second three-year cycle/% 25 3 A~ JE Third three-year tycle/%
Treatment 2008 2009 2010 2011 2012 2013 2014 2015 2016
CT 0 0 0 0 0 0 0 0 0
HF-1/3 33 33 33 33 33 33 33 33 33
LF-1/3 100 100 100
HF-2/3 67 67 67 67 67 67 67 67 67
LF-2/3 100 100 100 100 100 100

T R PO FORTE AT B il I LL A

Note: The numbers in the table represent the mulching proportion of maize straw.
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