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Occurrence of maize eyespot and control effect of fertilizer
and film application against the disease
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Abstract: In order to determine the effects of varieties, fertilizer and film application to control maize
eyes pot, the occurrence of maize eyespot was investigated in northeastern China with five-point sam-
pling method in 2016—2018, and the correlation between climatic factors and disease occurrence
were determined by using linear regression analysis. The disease resistance of 101 maize varieties was
identified, and the control effects of fertilizer application, types and film to maize eyespot were ana-
lyzed. The results showed that the maize eyespot in 2016—2018 occurred widely in northeastern Chi-
na, and seriously in Jilin and Heilongjiang provinces. Severity of the disease occurrence was closely
related to the average temperature and rainfall from July to August. Among the test varieties, four vari-
eties (Liaodan 752, Henongjiu, Zhongyuan 999, Shanyucheng 1) showed high resistance to maize eye-
spot, and immune variety were not found. Severity of maize eyespot reduced when the amount of bas-
al fertilizer and topdressing was 675 kg/hm® and 150 kg/hm’® respectively, with the disease index of
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18.61. Thirty percent fertilizer reduction did not aggravate the disease occurrence. Slow-release fertiliz-

er and film application could effectively alleviate the disease occurrence. The results demonstrated that

planting disease-resistant varieties, rational application of fertilizers and film could control effectively

maize eyespot in northeastern China.

Key words: maize eyespot; occurrence and damage; variety resistance; low releasing fertilizer; film
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& Kabatiella zeae 5| 1) , 32853 A0 7610 BE A8
Ul PR 8 4 0 v P T S 4% KA X (Army et
al., 1971; dos Santos, 2007) . 1959 4=, Narita & Hi-
ratsuka (1959) B ¥C 2% H A & A= K0 J7 R JE 0 5
1963—1964 4F , 1% T TE TR [ 75 M ik FE 45 T
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AR 8 S Ay 3 2 i Ff s K020 958 S AR | 3
JEE I it A 5 BT AT K A R U BH Ak K2
O3 E) AL TR AR B B BRI T 5 AR Ak
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BERHE 20 g, ZRIB/KE A5 1 Ly ERREREAR (Ka-
batiella zeae , KZ ) WARKGFHE R FLLF YR 10 g FF
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1.2 Fik
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HER 1.2.1,

1.2.3 FEMedr XfesK-F 23 2K AT RIBR A 6800

P FBEA 958 T K Ah 1T 20184F 4 H 28 HAKFH T
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FLitt A 3B AE FH AL B, AbFE 1~4 Sy . FEAT 450 kg/hm?,
JB AR 54 0,150,225 F11300 kg/hm?; ZbHi 5~8 g Hk
JIE 600 kg/hm?, B JE 535124 0,150,225 F1300 kg/hm’;
9~12 FFHHE 675 kg/hm?, 38 AL 4351 24 0,150,225 Fl
300 kg/hm?; 13~16 & B& I 750 kg/hm?, 36 I 4 0.
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H3IWHEHE
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1.3 #HESH

IR R T SPSS 22.0 A A TEEH 434, i
FH Duncan [GRT &t 25 1564 722 5 W 2 PEAS 9 o

2 HER55H

2.1 EXRIARERBELZFHE

2016—2018 4F, T AT Jr A IEL I 7E AR L 45 b X
RAFEEIBAE ., 20164F, 67 IR 7EVH A5 b
XA Ko o 5 Mo B e VT A5 b X & A4

&S ECN 51.22~64.44 , BT &k A R G
FEBON 64.44 ;10 T B HIX K A58 (G A A
(B R AR N IETEECH 56.56. 2017 4F, RAb4%
M DX AR TR, KR AE T B IE A R
R Ho R T kA L TS R ROk 36.67, Bk
TR HE X | AR AL 74 45 L X & A A P 3
B, 20184F, KAV AR fE AR L4 M3 A5 &
Az e A R i () b DXATS A BRI e T FR RO
61.52, 1% E LR ITAE K AR & TH WA, W
TSR M 32.67~61.52 F1136.66~39.36 , fE1L T4
()RR B % R T AR BN 11.68~38.52,
AERIA S HTR, 7 8 A TR S ok
T3 BN KA T B R 2 [R) 2 3 A G (R=0.571,
F=14.292>F, ,,=0.04, &l 1-A) , -4 3% & /1% 0] A5 A1)
T E LA 7.8 A FRIREN i 5i%0m & kB H
FRPE 5 3 A G (R=0.319, F=5.143>F, ,,=0.44, [¥]
1-B), Ut 7.8 A - PR M E R o &A™

A 2016 % MR TETREL The degree of maize eyespot occurrence in various regions in 2016

*  2017%HIRETREL The degree of maize eyespot occurrence in various regions in 2017

o 2018FHHIEIEEL The degree of maize eyespot occurrence in various regions in 2018

- 2016848 The trend line of 2016
— — —=2017#&%4£R The trend line of 2017
—2018#%F4R The trend line 0of 2016
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Fig. 1 Correlation between severity of maize eyespot and climatic factors
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22 ER@MIERILFTREFPTIELEE
K A BT TR AL TS BRI HTIE 48 4 R R
1, B 101 A R SRR S e Bt L R e T

5B 44.55% ; Tk 33 1 B 27 FIAE R 969 45 41
AR R S R & R 40.59% 5 iE T 179
FEV 2 555 9 A RR R G AR B 8.91%;

S PR PGB 752 AR ot 999 Al IEFE 38 JESEV 145 2 Al Bl O i A o B Y
515 44 SR m R 5 R0 3.96%; B 1.98%, R KRB FI (K1),
E 88 ML 265 FIMRER 18 45 45 4> i Rl Bk dt
F1 X101 M ERBFHNERIEFREFRHIIELEE
Table 1 Identification resistant of 101 germplasm resources to maize eyespot disease
P P P
FOR Al %ﬂ EE NREE %ﬂ EEP NRTLL %iﬂ
) ) Disease ) ) Disease ) ) Disease
Maize variety . Maize variety . Maize variety .
resistance resistance resistance
type type type
il #1752 Liaodan 752 HR  [fER} 288 Yanke 288 R & [ 985 Fumin 985 MR
A9 Henong 9 HR 2519 Jidan 519 R K 969 Xianyu 969 MR
176999 Zhongyuan 999 HR " 18 Nendan 18 R & % 25 Heyu 25 MR
11538 15 Shanyucheng 1 HR  [K[ 3307 Damin 3307 R i #A. 19 Nendan 19 MR
K % 88 Liangyu 88 R . 22 Nendan 22 R LA¢F} 728 Jingnongke 728 MR
PEE 21 Shenyu 21 R 7K 07 Fenghe 07 R % 15 Keyu 15 MR
P&+t 16 Shendan 16 R #%#% 1 Xinxin 1 R 2% % 23 Suiyu 23 MR
PLE 17 Shenyu 17 R B2 45 Liidan 2 R % 17 Keyu 17 MR
#RHF 58 Tieyan 58 R 1<1£ 101 Nonghua 101 R ST 1 Xingdan 1 MR
KL E 66 Liangyu 66 R 1A % 29 Heyu 29 R 7k 33 Shenyu 33 MR
iL #2701 Liaodan 2701 R Pl E 2 Xinkeyu 2 R k75 801 Shenyu 801 MR
K & 335 Liangyu 335 R (% 23 Dunyu 23 R K % 99 Liangyu 99 MR
535k 365 Pengcheng 365 R #54¢ £ 10 Yinongyu 10 R 3024 MR
HFE 15 Jicheng 1 R K H 4 Hetian 4 R I F575 Liaodan 575 MR
& [ 58 Fumin 58 R ¢4 107 Nonghua 107 R L 51707 Liaodan 707 MR
T 5150 Jidan 50 R Ve E 1224 Xianyu 1224 MR [ 2127 Jidan 27 MR
it 519 Dika 519 R B2 Fk 107 Jinong 107 MR A2 958 Zhengdan 958 MR
7 81 Jidong 81 R AR K 889 Jinongda 889 MR P 335 Xianyu 335 MR
5 £ 16 Jiayu 16 R K g 669 Tianlonghuayu 669 MR [JLTE Jo 3 Jiuyu Jo 3 MR
JLE Mo 3 Jiuyu Mo 3 R L7318 Jiuyang 318 MR  [[#i3% 888 Bosheng 888 MR
47 100 Jinyu 100 R WEF} 107 Yuanke 107 MR  [KJE4EE 5918 Tianlonghuayu 5918 MR
RA% I Tiannongjiu R 754 K 935 Jinongda 935 MR ({3 818 Fulai 818 MR
A K 819 Jinongda 819 R 55 339 Meiyu 339 MR |3 179 Shengfeng 179 S
e 518 Xiongyu 518 R i . 258 Tongdan 258 MR  [ER 139 Fengken 139 S
72 288 Junyu 288 R % 4k 56 Jidong 56 MR [ 198 Xiangyu 198 S
7% 24 15 Hongxing 1 R 5B 968 Jingke 968 MR [ifi % 585 Xiongyu 585 S
M 582 Xiongyu 582 R B2 Fi 108 Jinong 108 MR  [K& 108 Tianyu 108 S
§7E 118 Qianyu 118 R Bk 15 Keyu 15 MR  [£FH 518 Junyu 518 S
4% 1881 Jinongyu 1881 R S5 217 Xianyu 217 MR P72 169 Ping’an 169 S
H%: 75 Jidong 75 R [tF3K 7755 Fulai 7755 MR  [ffi3%3 2 Demeiya 2 S
JLH.318 Jiudan 318 R [ 511402 Jidan 1402 MR {32V 3 Demeiya 3 S
JU%K 581 Jiushenghe 581 R 87K 368 Yuhe 368 MR [iT#} 38 Liaoke 38 HS
AR 358 Yuqing 358 R 11 7% 939 Liaoji 939 MR [f#E3EF. 1 Demeiya 1 HS
JUK 524 Jiushenghe 524 R JL2K 523 Jiushenghe 523 MR

HR: &#i; R: ik MR: H9e; S: JBO% ; HS: =8¢, HR: Highly resistant; R: resistant; MR: moderately resistant; S:

susceptible; HS: highly susceptible.
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2.3 HEREA K FI/KF 3 E KA FHRIERE R RN
231 HAfefeib fest R E 6w R

FENCARIE AT 4t H AT A 0 oK T B IE v
(R A, AN [k B 5 A A R B A i 2 e,
L B I HH 24351124 750 kg/hm? #1150 kg/hm?
I, 320 A AR R e T AR RO 35.07; BRIE

36 RE it FH #2495k 600 keg/hm? #1150 kg/hm? B}, 1%
W R AR TR R RIS TR B 18.61, 3% 2 M Ab B
() T & AR AR B A i 2/ N UG R AN [R] EAE A
T8 O it P Ak FER ) ) K BRI 7 i A A i 2
S TE4.43~36.24 g Z ] (F2),

F2 ERFIERHEAEN ERILFRERR LTI

Table 2 Control effect on maize eyespot by application topdressing and basal fertilizer

FEAE-+IB AL it P =

- . UCHIEE R
Application topdressing

Disease index

ARG g

and basal fertilizer

Increase yield per ear

HFEAE-HIE At P

o . HIEE R BN g
Application topdressing

. Disease index Increase yield per ear
and basal fertilizer

450 kg/hm*+0 kg/hm?  23.41+1.70b 23.9544.32 cd
450 kg/hm*+150 kg/hm?  29.83+1.50 bede  14.87+4.39 efgh
450 kg/hm*+225 kg/hm®  30.5741.92de  10.27+2.27 ghi
450 kg/hm*+300 kg/hm®  30.03+0.90 cde  12.01+2.87 fghi
600 kg/hm*+0 kg/hm®  30.59+1.96 de 7.60+1.79 hi
600 kg/hm*+150 kg/hm?  18.61+0.87 ¢ 41.1941.54 a
600 kg/hm*225 kg/hm®  27.37+1.72bed  17.2143.54 defg
600 kg/hm*+300 kg/hm® 24.73+1.39ab  20.17+1.94 cde

23 19 % HE Blank CK 43.32+1.89 f -

675 kg/hm*+0 kg/hm®  22.49+0.54 b 34.46+1.67 ab
675 kg/hm>+150 kg/hm®  21.94+1.56 a 36.2440.62 a
675 kg/hm*225 kg/hm®  24.93+1.05 abc ~ 19.22+2.33 def
675 kg/hm*+300 kg/hm®  28.25+1.44 bed  16.34+0.91 defg
750 kg/hm*+0 kg/hm?  23.23+1.44b  27.62+1.68 be
750 kg/hm>+150 kg/hm®  35.07+1.81 e 443£1.82 i
750 kg/hm*+225 kg/hm®  33.60+2.08 e 7.18+2.30 hi
750 kg/hm*+300 kg/hm?®  32.13+1.85 de 7.22+1.94 hi

FPBAE T BB br 2 . [WAEUR G AS R 7 B3 78 28 Duncan [GHT 2 W 275K 56 46 P<0.05 /K P22 7 % . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

2.3.2  BIEA IR A
VBAEA BN T KA T e JEd Y & A TG H S 52,
2 Pl I A B T HE KR 24.85~25.24, 5% MG AR Ab

AR R024.92 A0 122525 57 5 2 FhosAL AL PR 2

T 10 22.11~22.66 g, 5 BUMEAL Zb B IH] G B 3%
255 RUIE BEE IR SN EIZR E I & BT
A AL AL BRI T TR R B B T2 O IR 25
WEI AT AT S0 BRI IR A (B 3) .

3 BABAIERT F KL ARIE R & A RIS E

Table 3 Control effect on maize eyespot by application fertilizer reduction

I AL FE Fertilizer reduction I TR 8 Disease index PAFHEIA R I Increasing yield per ear/g
HHUEAE Normal fertilizers amount 24.9242.00 a 22.58+1.13 a
85% " WAL 85% fertilizers amount 25.2442.85a 22.11+0.88 a
70% i B AL 70% fertilizers amount 24.85+2.57 a 22.66+0.91 a
73 14 B Blank CK 43.32+1.89b -

FEP B R R bR 22 o IR EOE J5 AN [R] 7 B 3R 28 Duncan FCHT ) 22 15K B0 7F P<0.05 7K °F- 22 5+ .3 . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

233 ZBRAEGH A

Tt FH 22 TR JIES T A =5 Dl A T R AL T ARG 14 K
Az it FH G B R A R IE I 320 B A A= R A A
2 5 il R BN AL B A Fe 4R 17.32, W 2
AR T3 R N A BN 25 %k R, X BB 7l
A, RN Rk 38.87 g(K4).
2.4 BRAMARN ERILFRERE ERIR00

Hb RSN TC HREEAL P KA Ty B A A ™
e BEAF AR 35 22 S, b B A RS 1) 17 4

33.30~34.68, i E AL T ICHB B AL B, {H 2 For b J5 Ak B
[B) TG ik 25 2 57, HL34 0 20T s U0 R, SRR Y
6 AT 5008 B A, ELGE PR e L
— CEREEE AR, b 1 I I 2 A 3 ) B
539K 5.67 g F16.81 g(FK5) , e Wb R 2 X g 75
() A AR B T B S sl

3 it

A i 725 3 AR A 11 ARAE TR FAR
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DX AU T7 5 JE A FH ) B SR A AR L, A2 B2 5 A
T SRR, R IR LT BB
WAL BT T RN T S ELAERER LR,
FW1 7.8 A3 (- 1 IR R o 2 R ORI
7 BRI A U FEE A 1 , ot T AR ) T2

TR AETAT , H AT T AT BARN Y R A% v
NERE . FRE IR VTA 7—8 H i th A2k
(19 0K AT 322 52 T 18 SR A1, JC i e it b AL 2%
PF %0 E AT e 2 A, DRI TE ANLEL A 3£
AR AT S MUt Tl 2570 A TR 3P

R4 ERIELENERIEFRERE EHRIT

Table 4 Control effect on maize eyespot by application low releasing fertilizer

AE}L4b P Fertilizer treatment T8 %% Disease index FATEME P Increasing yield per ear/g
ZitifIt Low releasing fertilizer 17.32+0.55 a 38.37+5.16 a

B AL Fertilizer 24.9242.00 b 22.58+1.13 b

23 4] B Blank CK 43.3241.89 ¢ -

F PRI VBRI 2E o RSB IS AN [F) 8RR R 48 Duncan [OBT R 22 I 50 7E P<0.05 /K722 5+ i 3% . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

RS BRMEXEXILFRERE LR

Table 5 Control effect on maize eyespot by application film

AbFH Treatment R TEF5 8 Disease index AR I Increasing yield per ear/g
HifE 1 Film 1 34.68+1.55 a 5.671.28 a
HifEE 2 Film 2 33.30+1.50 a 6.81£1.49 a
25 1% B Blank CK 43.32+1.89b -

T PRI R T BB 22 . RSB IS R R B3R 4 Duncan FOBT &% 25 546G 56 7 P<0.05 /K V24 5+ [ % . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

E NN A B R BT, FOK GBI 7 BRI
IOEAREEER 6y e N I E B Y DO s/
99 1 B0 P R B 4 (Smiljakovie & Pencic, 1971 ; 1%
FE 20005 IMERESE,2016) , ATRIR A
SEALE I N TR E T 101 A AR AU HB I HE) T Fh
A Y K RO A6 7 IR B PP, 45 R R oK
AT AL s SR R PT AR I 25 5 o e
PO BT B e SR AR A o S 3.96%
44.55%.40.59% .8.91% F11.98% . Hi{E 4L X
HET AR Y K S R bR A B R, 2 i
b dr s AP =P BRI AR S A BT, AT
RE ST AR AR AL X KA 7 i i 2 R A 1
TR DR T R DXy Vg U S it A, 1B R4
TR TG P4 i A LAV R0 3 A T, [] s I R
TSR E PRSP AR i T AT B F
o i PR A A8 A 7 RIS o

AT E KRB Y & B AT BRI E
HEVE I A 28k B AL A A it FH B 2 (i U A
BPRTE,2015) o 5= At L 2 ol R A ke AT
PRI BERE N, B e FH )/ NS A B T Dt L A
1RYL (WA, 2019) , AIRIRLE LI, SLALFIE AL
910 675 kg/hm? Fl 150 kg/hm>BF b 7 5= JH90 &

A fe B, o it S R S B 4T R fin e T i A&
Ao ZE TR, A B Ul IS REAS AT i 2 oK
KL ETE, B EN L AR

F 2015 LI, FRIE LA (5 5L 7% B 1 AR
PN T Mt B 339% 1 A AT A 24 (3K L 4%
2019) , AABAR 24 0ok St it FH Y R 1 A2 AR AR G e R
PR A LR R R CE R EREIR Ak
7 A P AL T R AR R SO IR S AR
RIS EE T, & TR R R A Ty B By & AR
TCH R F 0, 70% R AE 2 A 7 ARIE = i () JE Atk
b AEBOEEIRER R . SE IR, B R
FUA RS AR R A, B = AR R R i &2
ARG X IREE 5 Y SR A (5 BUR R BE, 2007 5 95
WA, 2000) . ARG & B B AL A A7 Bh T2 5
FERE TR T WA T B 0 & 2 o AT RR A Ry
RN RENS ORI F AT B A 702 5= 4
R AR RS R T — UM SE it AE Ak 1 B ) e S
1 AU 1A AR X RR B A (I #1,2019) .

T AR F A 2R G X K A 0 oK
PR — T DR R B K
O EEAL IR, SR R KA K R E
FE AR TR AP, R ok (2 A 5
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451997 ; T B P4, 1998 A4 T°45,2004) . Li et
al. (1999) & B b FEE 78 75 P A7 R0 A ok vy B0 0L 2 3K
K R AR B[R] A 5 22 A4 A (2018) BF IR 45 R 3R
W R B R A B E R R R B
2T iR MR 3 1 €8 b AR 5 R RN R A b R AT
ARG IR ENRAEBRE TR ER ., A
AFF 58 L, 53 ] i BT 0l 2 oK b 7 A 1Y K
A XA e EOKA B IR, e ) T AR e BE R R
A%,

Brigt 1L T RV B B ORBESE I s RI DRSS 5 bR
AT AR BE AT B RIETTA AR B 57 57
MR BE EASRAITFE 61 FRIETL A AN AR Be 22 Ak 7 Bre 1R 55
RIS GO AR A T K ARl R BN
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