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Effects of deep tillage on population occurrence of Pentfaleus major and

Petrobia latens under reduced fertilizer application in wheat fields
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Abstract: To explore the effects of different tillage methods and fertilizer levels on the population
occurrences of two species of pest mites ( Pentfaleus major and Petrobia latens) in wheat fields in 2019 —
2020 the nymphs adults and population dynamics were studied under shallow tillage ( tillage depth of
13 ¢cm) versus deep tillage ( tillage depth of 25 c¢m) and standard fertilizer ( 600 kg/hm®) versus
reduced fertilizer (375 kg/hm®) . The results showed that the incidence of P. major was significantly
higher than that of P. latens in the same fertilizer and tillage treatments thus the P. major was the main

pest mite in wheat fields. Compared with standard fertilizer treatments reduced fertilizer application
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significantly decreased the occurrence of P. latens nymphs under both shallow and deep tillage in 2019

while significantly reduced the population of P. latens only under deep tillage in 2020. On the other hand

compared with shallow tillage
2019
and P. major in 2019 and 2020

the occurrence of P. major adult in 2019 and 2020

deep tillage significantly reduced the occurrence of P. latens nymphs in
and the population occurrences of P. latens

in fields with a standard fertilizer. Our results showed that both reduced

fertilizer application and deep tillage treatments can decrease the population abundances of P. latens and

P. major in wheat fields which would be conducive to the ecological prevention and control of pest mites.

Wheat fields;

population occurrence

Key words:

( Pandey
et al. 2021) ,
( Wu et al.
2003) .
( 2019) .
( 2020) .
o 21
( 2020)
( Robertson et al.  2009;
2010) .
( Kaur et al. 2007; 2007)
. ( Gong
et al. 2009) .

(2017)

shallow and deep tillage;

(

2014; 2014;

Penifaleus major)
Petrobia latens)

o

2~3
2012) . 3
; 4
6
(
6.38%
40% (
et al. 2016) . 2011
32%
2012) .
(
13 cm)

(375 kg/hm*)

P. major

reduced fertilizer application;

wheat mites;

2012;
2016) .

3~4 (
1
;5 -
10
2012) .
10% ~20%
2020) .
( Vaccino
2.67  hm’
20 (
25 cm) (
(600 kg/hm®)
P. latens



842 Journal of Environmental Entomology 43

1
1.1
(36°58'N 117°13°E) .
12.8°C 195 d
124. 4 / em’ 583.3 mm
7-9
( 2019) .
1.2
22 ( 231.4 d)
(NP,0,XK,0: 1720-5)
1.3
( Shallow tillage ST) ( 13 cm) ( Deep
tillage DT) ( 25 cm) ;
( Normal fertilizer NF)
600 kg/hm* ( 40 kg/ ) ( Reduce
fertilizer RF) 375 kg/hm*> (25 kg/ ).
4 + ( STNF) .
+ ( STRF) . + ( DTNF) .
+ ( DTRF) .
100 mx 15m 1500 m’
50 m x
15m 750 m’ Im
o 2018 2019 10 10 -
15
15 ¢cm 16 kg,
1.4
o 2019 2020
4 10 10d 5
6 33.3 e¢m

33.3 cm x 13 ¢m

( 2003) .
1.5

Excel 2016 N
Shapiro-Wilk test

Levenes test (P>0.05)
SPSS 20. 0 ( Four-way
ANOVA) (2019 2020
) - ( DT ST)
( NF RF)
(P. major P. latens) N
LSD
(P<0.05)
2
2.1

(F=8.243 P =0.005<0.01)
(F=48.209 P <0.001) (F=
120.837 P <0.001)
( 1),
(F=23.059 P<0.001) .
(F=14.719 P <0.001) .
(F=5.057 P=0.027 <0.05)

N (F=6.093 P=
0.016 < 0. 05) N
(F=4.517 P =0.037 <0.05) N
(F=8.750 P =0.004
<0.01)
( 1o
( 1),
2019
(P<
0. 05; 1) 5
2019 2020
(P>0.05; 1)
2019
(P<0.05; 1A D).
2019

(P<0.05; 1A C).



4 843
1 N N ( ) N
(F/P )
Table 1 Four-way ANOVA of the effects of sampling year fertilizer level tillage type and mite species and their
interactions on the population dynamics of the nymphs adults and total individuals of two species of wheat mites
Pentfaleus major and Petrobia latens ( F/P values)
Factor ( /33.3 cm ) ( /33.3 cm ) ( /33.3 cm )
Nymph abundance Adult abundance Population abundance
Years (Y) 48.209 <0.001*** 27.035 <0.001*** 36.813 <0.001 "~
Fertilizer ( F) 0.289/0.592 4.574/0.036 2.423/0. 123
Tillage ( T) 8.243/0. 005" 19.233 <0.001*** 15.275 <0.001 ***
Mites ( M) 120. 837 <0. 001 *** 117. 542 <0.001*** 126. 329 <0.001***
X (YxF) 0.455/0.502 0.004/0. 947 0.099/0. 754
X (YxT) 2.572/0. 113 5.121/0.026" 4.270/0. 042"
X (T xM) 23.059 <0.001* "~ 20.179 <0.001*** 22.630 <0.001* "~
X (FxT) 14.719 <0.001 *** 10. 497/0. 002 ™~ 12.832/0. 0014 *
X (FxM) 0.077/0.783 1.498/0. 225 0.428/0.515
X (T x M) 5.057/0.027° 11.358/0.0011** 9.125/0.003**
X X (YXFxT) 6.093/0.016° 3.004/0. 087 4.347/0.040°
X X (YxFxM) 0.346/0. 558 0.023/0. 879 0.020/0. 887
X X (YXTxM) 4.517/0.037" 6.324/0.014" 5.930/0.017°
X X (FxTxM) 8.750/0. 004" 8.304/0. 005 ™ * 9.013/0. 004 ™ *
(Yx;xTxifl) * 3.111/0.082 2.023/0. 159 2.576/0. 112
7 P<0.0§ YT P<0.0L U777 P<0.001. Note 7 P<0.0§ “**7 P<0.0L “*7"7 P<0.00L
2.2 (F=8.304 P =0.005<0.01)
(F=4.574 P =0.036 <0.05) ( 1.
(F=19.233 P<0.001)
( 2).
(F=27.035 P<0.001) 2019
(F=117.542 P <0.001) (P<
( Do 0. 05; 2)
(F=5121 P=0.026 <0.05) . 2019 2020
(F=20.179 P < (P>0.05 2.
0.001) . ( F =10.497 2019 2020
P=0.002 <0.01) . (P<0.05; 2-A C. 2E G),
(F=11.358 P =0.0011<0.01) N 2019
(F=6.324 P = (P <0.05; 2-A
0.014 <0. 05) N B) .
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Fig. 1  Population dynamics of two wheat mite nymphs of Penifaleus major and Petrobia latens under shallow (A B E F)
and deep (C D G H) tillage and at normal (A C E G) and reduced (B D F H) fertilizer application
in 2019 ( A-D) and 2020 ( E-H)

: 2019 A. B. C.D; 2020 E. F. G. H “”

(A, C. E. ©)

WwE oy

LSD P <0.05. Note different lowercase and
uppercase letters indicated that significant differences in the population dynamics of mite nymphs between P. major and P. latens
under same tillage and fertilizer application in same year and between different fertilizer application under same tillage treatment in
same year and between different tillage treatment under same fertilizer application in same year for same wheat mites by the LSD

test at P <0.05 respectively.

2.3 (F=15.275 P <0.001) (F=
36.813 P <0.001) (F
126.329 P <0.001)
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Fig. 2 Population dynamics of two wheat mite adults of Pentfaleus major and Petrobia latens under shallow (A B E F)
and deep (C D G H) tillage and at normal (A C E G) and reduced (B D F H) fertilizer application
in 2019 ( A-D) and 2020 ( E-H)
: 2019 A. B.C.D; 2020 E. F. G. H “”~

Gy

different lowercase and uppercase

LSD P <0.05, Note
letters indicated that significant differences in the population dynamics of mite adults between P. major and P. latens under same tillage
and fertilizer application in same year and between different fertilizer application under same tillage treatment in same year and

between different tillage treatment under same fertilizer application in same year for same wheat mites by the LSD test at P <0.05

respectively.
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Fig.3 Population dynamics of two wheat mite adults of Penifaleus major and Petrobia latens under shallow (A B E F)

and deep (C D G H) tillage and at normal (A C E G) and reduced (B D F H) fertilizer application

: 2019 A. B. C. D;
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tillage and fertilizer application in same year
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and between different tillage treatment under same fertilizer application in same year for same wheat mites by the LSD test at P <0. 05

respectively.
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