R fdR 2022, 44 (1) 230 -236 http: //hjkexb. alljournals. net
Journal of Environmental Entomology doi; 10.3969/]. issn. 1674 —0858. 2022. 01. 26

R E, R, AR, %, A7, BT, &8 A P Roet £ R4 F iR 968 it —BEm- e 0o [J]. BB R R,
2022, 44 (1) 230 -236.

M B MR X oK SR a2 #h IR 968 B 18]
— BEM b B E RIS I

MEE, E OB, RAK, £ F, B F,H 7, AHM"
(L. SRR B ABFIE AR, M Ll 520 5 T 92005 LA M R 95 R 003, S 550025
2. A MRRRE B SRS BRI 100097
3. AR BT RGISEh L, Tk DNA AR T8 ML S A3, L3 100097)

. M0 (Acari; Tetranychidae) &2 28 N E K= W E RN Z —, Hi B8 Tetranychus urticae Koch
RIEFXK Fewmuyst— A7 P EEEWZ — B FER BT 2E MBI ERZ — AR UK
V2 AE B ORISR 968 M HBEATT 724 AR 92, Hik 335 KHABEA PHOWC, AXA PHACV R 5%
X, BT MELGAE T BN W R R LRV REZhA, SRR T Bkt R BB IR R B % 5 R b
PUERAH DG, B ZE BTG EOR N o MR S H U R DG R SRR, BB 968 b iy T BE I i R 2
JE BT E 335, LLH Bkl kA oM TRAR, XRTEGEAT (R) BT AT HE Y, AR
592 > 7R} 968 > PHACY > 51 724 > S5 T 335 > PHOWC,, A BN & A 5 A R EBHEREELHE, 5
TR I S UG . A, TR, R B FORPL Rt R IO B MEA . B
GBI A A P bR, AR 7R R AVE TR 968 REMS R it ZBEnt i . AWFR AR R T F ORI Ry B AR i
PEP R EZAER], S R A R F AR T —E B ER AR

KR 5P 968; Jok 3355 BEMME; ARSI, MR, REBHEE

RESFES: (0965; S89 XRABRIRAG: A XEHS: 1674 -0858 (2022) 01 —0230 -07

Effects of leaf physical characters of maize hybrid Jingke 968 on the

resistance to Tetranychus urticae Koch ( Acari: Tetranychidae)

CHEN Ya-Feng'”, WANG Su’, ZHAO Jiu-Ran’, REN Wen’, SHI Zi’, DI Ning’*, JIN Dao-Chao'"
(1. Institute of Entomology, Guizhou University, Guizhou Provincial Key Laboratory for Agricultural Pest
Management of the Mountainous Region, Scientific Observing and Experimental Station of Crop Pests in
Guiyang, Ministry of Agricultural and Rural Affairs, P. R. China, Guiyang 550025, China; 2. Institute
of Plant and Environment Protection, Beijing Academy of Agriculture & Forestry Sciences, Beijing
100097, China; 3. Maize Research Center, Beijing Academy of Agriculture & Forestry Sciences, Beijing
Key Laboratory of Maize DNA Fingerprinting and Molecular Breeding, Beijing 100097, China)
Abstract: Damage by spider mites (Acari; Tetranychidae) is one of the important causes of maize yield
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Zea mays L. varieties resistant to spider mites is one of the effective methods to reduce the loss. To clarify
the relationship between the spider mite resistance of maize and leaf physical characters (leaf thickness and
trichome density) , the maize hybrid Jingke 968, which is a variety widely cultivated in China, and its
female parent Jing 724 and male parent Jing 92, as well as the hybrid Xianyu 335 and its female parent
PH6WC and male parent PH4CV were used as materials to determine the roles of these characters in
against T. urticae. Firstly, the population dynamics of T. urticae on different maize materials were
compared under field conditions. Then the correlations of the resistance to T. urticae in the maize with
different leaf thicknesses and trichome densities were further studied. The results showed that T. urticae
population density of Jingke 968 was significantly lower than that of Xianyu 335. The resistance of the six
maize materials to T. urticae was as follows: Jing 92 > Jingke 968 > PH4CV > Jing 724 > Xianyu 335 >
PH6WC according to its daily average amount. We also found that the daily average amount of 7. urticae
was positively correlated with trichome density, and,negatively correlated with leaf thickness. In addition,
regression analyses showed that trichome density played an important role in maize resistance to T. urticae.
From the view of managing T. urticae, Jingke 968 was proposed as a better variety to reduce T. urticae
damage in the production. This study revealed that leaf physical characteristics of maize played an
important role in spider mite resistance and provided a theoretical basis for the breeding of spider mite
resistance of maize varieties.

Key words: Jingke 968; Xianyu 335; Tetranychus urticae; population dynamics; leaf thickness;

trichome density

K Zea mays L. ZAt RFEEE K. H
Wi 2 M B 'R NRIEY (B A RS,
2016) o FESEPRA Y, B KM B 52 25 HH b
M3 B R T AR S ( Deutsch et al. , 2018 ; F 4R
EMEREN  2019) , Wi (Acari: Tetranychidae)
AN BT, X KA P AN RS e ()
HEFN Z —, 78 R4 i 0 A A S A E K
W IO E (e A5, 20135 B ARk
58, 2016) o HATA ™ th By i i i R A A2 B
B, REYCREE, B &8
AW AT — RV AR, a0 E .
AR DL SRR ) “3RY [l (Pt A AF,
2013) o N RFECAN £ 6 7T LUA S i6 i i, 2
AT R A R . B A K, B ETTE
KHEAVEY b 0 Ry H] 18 M 2 52 B 2R 7 1Y /5 5K
(fopge 4, 2013) , Fik Cry3Bbl 49 Bt ( Bacillus
thuringiensis, 5234 2P AT E) K B0 A7 24K
M E K W& Pyrausta nubilalis ( Hubern ) #1 %5 B
Mythimna separata ( Walker) 2§73 HIJoHX}nf
W= A HitE (Li and Romeis, 2010) . Rk, @it
B TR A IR AR N K 06 Y 3 SR P —
FIATHFEE . U5 A RO BN A I A B 45 07 1, s
JE NS I Ry R AR A BN TR — (3L
845, 2015) .

RN A 0 £ 95 2H e v A S h v
(A A X, 2005) o Horpr, w54 B AR
YERH R — &5, XHEY PR — &
o (S, 2012) . BUREMER B ER S T
TR B AL R 2R, (B[R] 2 T B
it 14 R K& 4= 2t 28 ( Duvick, 2005; Jiao et al. ,
2014) . N, ATkl SESEw M FRE T
At v 3R B b, X B Ao Xt AU AR
TS5 BE 77 A2 2 (Chen et al. , 2015) . — 8ok
uh, MR B GE  JE R R SR
Wk (XTI SR, 19975 X ZE O AE, 1999;
Hasnain et al. , 2009), Yuan et al. (2021) #}5%
R, TEF N0 Lycopersicon esculentum "8 & 31K
SIARF4 FEPR 5 B i v 3 Je B2 EHG I, i xF
MR BRI . (B A TSR], MR
B B L BURAINRAE Gossypium spp. il P70 g 1 55
s (9K SR, 1993) 0 SR, FEXSE KM AR
BT S R JEE B2 X6 I 156 52 i) 14 A OC 4 3l
(BASCIR, 2016) . PRI, BEFEVTH oK A2 58 )
HOEAS i 06 B BTk, BB BRI R
ARZIBISEF, ANMEAG BT T i 5 KT i s (9 4t
PEBL], 0] S 36 ok 5 K & o4 (1 8 g
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W 4 Acari %% M H Trombidiformes M- i3 Bl
Tetranychidae , IR EF KA TR R ER (5K
=gy, 20165 FIREFER, 2019), HhH i
JEKN AR SR K, HEMKRER T, 5
B 968 & b 5t T AR AARBE - BE E KR FE O DUt
724 FEEA . BT 92 HAAREE B F KM (X £
&5, 2019) . iz At A 2011 4R3I FE 5 E DOk 2R
THET AR T A 1 2R, MO FRIE 3 SR
PR EAREFMHMZ— (Luo et al. , 2018),
Az R IR 968 7 H (] 3R 80 H 55 14 T i 1
A oAl T Kt bl -l Sy T 7 2 48 A1 O
T, HURE 968 AT3AR RE MK LR AF AH X E FE A I #, A
WF7E A ELRE 968 Fl e K 335 LA S Hi 3% A Ay iF 5% %
%, TWRE N TR Bt il 5 A H (R RR R sl A
K LUEE BB PTE, 3B oK R R R
J B0 B R B B A DG, DA KRBT
AU s P& o QUK TS S dUrE Gt/ LY IS/

1 #HR57S

1.1 A #
TREH T 2019 4R 8 A SRAE A bR ARMR}

B EAGI 5B 58 58 200 Sk e 056 7
BN (27°C £1°C, 40% +5%) H#ak=s
Phaseolus vulgaris L. #f7EFY %, P &g ha
PR 10 d Bpr sl it e NS G BT R, B B
ZE I, DR .

B K B T B 968 (JK968 ) Kz H Bk A
724 (J724) RMIAC AR 92 (J92), & & 335
(XY335) KFHEFA PHOWC FIAL A PH4CV ¥yt
ST ARMB 2 B B ORBIFFE O PR
1.2 ZTHErtisH e FEE s

6 FhZ A BT 2020 4£ 5 H 6 HEEJL T &
XA R AL RS R A EA R
(E116°23'09", N40°10'42") [ FR, Wik 56 H
R RN R 7.5 m BIETT AL, A P35 45
RO KA 2.5 m BIEFIE/NX, AR RHBEL
AR /N (B 1), H 3 AN/ BXAE =
FIAFIAE F oK. BN AR 40 B8 F oK (BRER
0.3 m, 7#E 0.6 m), Ml REAHE EAKFER
MHRI I REm, BT MK A 7.5 m, &
J3.5 m BBTHRK (40 H) EEAE. B oA
it AT AT A2 245550

25m 1.0m
P — <>

JK968 =A TH PHEWC | #H 1724 PH4CV | &H | XY335 PH6WC | =H JK968 XY335 | PHACV | FH
PH4CV | ZH | XY335 PHACV | &H ] =1 1724 192 SH PH4CV | J724 =Y PH6WC| 192 JK968

J724 |PH6WC| J92 192 JK968 | XY¥335 JK968 | H#H |PH6WC J92 [ xXv335 | %H = 1724 =H

Bl 1 R A
Fig. 1  Field experiment layout
FMEAEKZEERERKETED (6 A M JERRE AR K B B . M BRI A 2 X 28

6 H), M Kamali et al. (1989) [ )7 B 4E & #k
Tkt TR R RS A S — B AT 50 Sk B
Pl O 6 1) 2 L o RS ERR S d WA
LR, RS SRR, AN XA ()
BEMLIE A 5 Bk T K Bir A i R b i 5 i i A
B Sp a S DAL R o R v D el SR u .
R FEA R EARBY P B AR (Archer et al.
1994) o sl G BRSNS IR A B AN X SR A
kR gt S N EA
L3 EXRMHRFEEMREEZENE
FEEARA K B SE 20 e, 78 ] B AL
PERCE At (FR) 3 B E KT 7 AL il g

HE (1999) FPRAEA S (1996) Wi, WU
MR 2 FAA [ ZE W (FAA Fix Soution, Jb 5Tk
SRR A RA R, FE) [ E 5 A,
VK%Y HL (CM3050S, Leica, Germany) Y] A,
FHFEAYA 1 h 5, 7F e Nt 5 R,
2 % FE I 2 BEA SCAR] (2016) /97 k3T
LS . K g TR SR RS (VHX-6000,
Keyence, Japan) T, #5kn 5 FREALZEE 10 4>
PP, 0 ET 1.0 em® Y1 [ Y 0 3R 2 B AL
i, BCPWEERZ R L BHE (REKE
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1.4 RS

B B SPSS 26. 0 SE)ie Z3 47 kX HH J]
MRES SRR EAT | g Fefb, RV ERTT 22007
(Duncan FHTE MR, P <0.05) g[m— i)
ANTR] JE Kb A 22 T - gl o B 4 38 ) 22 5 ol 1k
PABCA R A L B ot R JE 88 AR 3 B2 6 % 2 10 22 5
F M R Person 3L HI H M4 AR i (H Y
g A = Il R A A R A KRR SRR
Bz T HE A 7 JE R 2 TR A O R R SR b
(1 047 LA W 2 Bz B % 5 5 I JREJEE X H
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Fig. 2 Field population dynamics of Tetranychus urticae

on different maize strains

2.2 AEEKRGF (R) HEYEER
ANFEEKRH FIEERAEREES (F =
14.953; df=5, 17; P<0.001), Hrf JK968 it
FiJE, PHOWC By i, AR EoK IR K £
BREE R R (F=121.59; df=5, 17; P<
0.001), oW AR N KK EHERm H
PHOWC, R BHERANMHFI2 (£1),

x1 AREREM (R) HAHNEERREETE
Table 1 Leaf thickness and densityof trichome

on different maize strains

BEA R MR (pm) REEHE (H/em’)
Genotypes Leaf thickness Density of trichome
AR 968 (JK968) 159.8 2.2 a 43.9+0.3 ¢
792 (J92) 152.8 +4.7 a 17.7 0.3 d
724 (J724) 131.5+3.7 b 71.0+1.7b
#5335 (XY335) 126.5+2.4b 49.7+1.2 ¢
PH4CV 130.4 +6.3 b 72.3+2.9b
PH6WC 124.1+2.2 b 86.5+4.1 a

T RPEER - FEIME « bR, RSB S A [ 7R/
FRAE P <0.05 K |22 5 [ %, Note: Data in the table
represented means + SE. Different letters in the same column
indicated the significant difference at the level of 0.05 (P <
0.05).

2.3 MAEWEERX B ML E RN

FORM AR S My A AR R R IR 3 A
K (R=-0.858; P=0.29); T RHAIMBNE
BEEES B R AR R R FEEMRL (R =
0.868; P =0.025) ., KW Frik)=, i TEEM
AN, I S A AR (1B 3) o 2Pk Il R M
KU, AR AR HEAL A R B - 0. 464, 3%
BB AARHEAR I T R RO 0.517, Fr At 3%
BB REERS H Hy it gl A A B2 S R

3 #RSiie

AHIFSE I i % B i 7E JK968 il XY335 &
HEAS 10 H () R Bl A A, DL B kA
St F Y Bk R RS, W T K B
N R JEE 85X I 1) e A 5 DL R s ), 25 SR
F R BT R ARAY JO2 B rE R, XAl e SRR
9 B 2% B2 B R AE i R 3% TR SR AL R AT
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Fig. 3  Correlation between physical characteristics of maize leaves and the daily average amount of Tetranychus urticae
T A, SRS H Y T RE A A AR DG s B, KB om’ 5 H B T BE R A A OCHE . Note: A,

Correlation between leaf thickness (um) and the daily average amount of T. wurticae; B, Correlation between number of

trichome per ¢cm” and the daily average amount of T. urticae.

K (B4 AL IR T, 20095 7 /N 55 AT A,
2011) o MR B ORI RS2, T RER
F 3 PG %) 3R R = 1T 2% B B i A B Y I 2
(B A5, 2001) o JIr DAAEST 0 o b 8 75 I 0 2%
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Ak

TEFE I I 1A 4% It 3 XY335 - 1) — E Il o 7
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PESE T XY335, AR RY, JKO68 Xif Wil £ K
W& Ostrinia furnacalis ( Guenée ) . % B Mythimna
separata ( Walker ) Fll R & %5 45 WF Rhopalosiphum
padi (L) [HCER S T XY335, H JK968 i
& T A W B A T XY335 (0 B A
2019) , AWF5E A IS & 3 JK968 [ALA J92 | —
TRE Pl b AR 5 R A R AR B AIROK R, T JK968
BEAC J724 1 9 g iR 4 5 5 JK968 AT J92 R,
X # B JK968 (1) Bt ik 14 ] B 3= 2ok R F HACAR
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R R ) AR (Song et al. , 2017) o BFFEHR
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R E-B- 114, SRTTAE H B 2 i R £ oK
H, XA AR LS R 2K (Guo et al.
2019) o ABIFFER Y 0 5 i 7E — 8 B B bk A

T A 06 Sy W | R ORS00 5 A 1 Y
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TR IR S R I 2 5

PUA X T K B 5 v A AF 5 22 A ) — sk 1]
SR ESREOEA (HACHSE, 20085 45 H 5 %,
2015; JLMGIEAEAE, 2015) , TR X i 7 AN [R]
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