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Effect on stalk rot control and yield of mulching film maize by
drip irrigation system with fungicides
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Abstract Effects of fungicides carbendazol and tebuconazole on the control efficiency of maize stalk rot and
maize yield were investigated by field experiment of chemigation under plastic film in the sandstorm semi-arid area
of western Liaoning province. The results showed that the control efficacy of stem base rot was above 54%. The
control efficacy of tebuconazole 25% WP at 140 g/667 m® of chemigation was up to 72.60%, and the average yield
reached to 948. 94 kg/667 m®, with the yield increase rate of 59. 92% significantly higher than that of inoculation
without treatment. The control efficacies and the average yields of carbendazim 50% WP at 60 g/667 m* and 120 g/
667 m* of chemigation were 54.79% and 67.99% ,755. 24 kg/667 m* and 810.43 kg/667 m*, respectively. The
ear length, ear diameter and 100-kernel weight of maize were significantly different among the different
fungicides treatments. Chemigation with carbendazim can increase the income and benefit by ¥ 218. 68 per 667 m*
each year. Chemigation with tebuconazole and carbendazim can effectively control maize stalk rot and
significantly increase the maize yield and production efficiency.

Key words chemigation; maize stalk rot; fungicide; control efficacy; production element

i A 2019-10-27 BIiTHE: 2019-12-09
EETHE:  AOPARN TR KA T 5 550 % He4: (201 7KLDAOD) 5 [H 58} 3 2314 (2014BADI12B04) 5 23 4 P47l CROD BHIE &

51 (201503105,201903119) s AL 5 44 1 32 51 S Hb Jy A4 % Ji % I (2019JH6/10100004) 5 “ Y4 1L 35 4 13l ” (XLYC1807056,
XLYC1907089, XLYC1908013) ;115 “H FJ7 AA T4 (2018921005)
* W EEH  E-mail:laasyn@126. com



47 5 11

RIS T 245 X0 BN T K S8 B B 28 B ™ i R WA 5 « 283 .

K HALIK , 36 Al AR A 245 2ot it FH
Jiti 24 07 27K I 255 DR AR A 28 IR BE 175 YL Rk 245
FHZR AR AR A 7 T Ml 9 2 1S o) R, 7 3 [0 s
FRA Ml A28 0] 25 AR T P — 48 P ik, — LA ey
JEAT 257 BOR S J » 19 7K A8 24 19 AR 1S R0 it 24 9
W7 2 BARA O 2 0 K e b SRk e, “IK 24
—RHE 257 AWFRAE “ AL (chemigation) ™,
20 IR 3 W 2R e 1 43 24 570 it o T8 /K — AR 4% 1)
Bo) e g BIE AR PR . He BRI A KW
SRAEIK 73 FIE G 1Y 24550 5 Bt L 8 I R SR A 45 4
Y. S1EGMRE AN 55 it 24 7 A L <K 25— 14
A7 B m 1 REWE KR Ty 1 24500 P L b
ANy TS e L G0 T 25 500 A FH 3RO b T
1R GEREE 5 1t 25 55 S5 2 BRAIR 1T A JE 9 o i R A
DR AT 552 R e 84 A L B il vy
Rk Jg . BlE 19 7K IR B Rk T B VR R Al 1) R
THVEAE T 2ok T R X A5 20 2 4 i R A
HE T TR RE 24 B Rl SN . R T AR AR Y
Ko FraEnh X 7 K R HTBE 7K i 24 A AL B iz
R B ER IR B T . AR M A5 T
Jit P b o bl W e i 7 R I AR 7 K = R B
Wi, B AR SRR F 85. 86 %6 ~95. 84 %6, LN Tk 4.
B Sk /K i R R T v R AR 2 I A W
R R T KR, = R I o g A ol e
AU B K TR B 2F IR TR B TR AR AE A i 2
o BIRGA S 55. 1%, 1472 17. 62% . HEMIZS B4R
TR0 WA 6, AGE A o S A

VAR 1L 748 S 1T 7 B IR T K A
T KIER 458l P X G BH T L B3 N
I AR B G RE R TR AR O M X 3% X R OK 4R i
VE . A A%k F P40 25 T8 5 (i R B iR 48 Fusarium
graminearum , BIRGRS F. monili forme 5|#2) K& J&
U, FLA U & ey T2 3 ny a #e, R
RGBT AT AR A B, 500 oK™ 5 5 i
H AR v A5 245 4 Ml X LA S0 » Bl 16 AR 55
e PR AN RIS i 5 8 R K TR R it P 22 7 R
[N N Wl A 5T £ L o ol N N 1 B =
27 A 3K 25 9 B R0 LA SO 7 R i A B R
FRISEI o LA A i 98 O 2T K 25— 1R it 25 B R FE L
J5 T 55 b DX g PR S e =

1 #R5FE

1.1 K
BRIG E RSP . 1T B 5657 1L T L B E B

TR T ALt 5

RIRZG7) .50 %0 Z 5 R vl 1L 8 77 (WP, Y195
BILBATAR S T A PR R AR 77 5 25 V6 3G i it ] {ig
PER I (WP VLI 8 FhIO T R AA PR A ]

TR 1L TR BN R A Sl B B TR 2R
Joe B B0 R B AR S iR A Fusarium graminearum
Schw. .

UEAR : FLIEH 80~120 pemm CF HE AT T /K FLAE N
700 pm) ;

TR0 A AT A BH T T B %
K& T2 T B KRR Rl v A s 2457 R
7.1C, R K i 410 mm, A 7 W E 28 R I8
600 mm, A4 ZAIE 3 200C, T T HLAPIE + A E
1.4 g/em® LTSRN 1. 6620, HAA 40 g/kg,
B 12. 5 g/kg, SHALH 80 g/kg, H A F KR/ &
20.0%,pH 2 7.0, HI F/KHEIR3. 0 mA L. JoH
] 125~133 d,

BALHER FSUZE N 2 A AR (FEA THE 65 cm,
ZEATHE 45 cmy, bR CR B B, B BN R O R
& 0. 008 mm) , FAE A 4 500 #k/667 m®, I Hb
PUR AERIE K /NS BRI R e R .

1.2 REHE

FERh 43T 2017 42 6 J] 20 HAI 2018 4F 6 H
27 HbA T8RP, SRTHEBE IR S8 U R . 7E oK
ZE—FE 2L 10 em A2 10 em F/NA  BUE K
REREFR B B R A 50 g BRI N, BT A R AR 427
SERAERN G AT H R GEUE DA ORIE S Jt T = e e 2
1) - RN T R

Wa2h A5 2017 4E 7 F 15 H #2018 4E 7 A
10 H 3y b3 R T 4 1) 7 it T 50 %6 Z2 5 2. WP
60.120 g/667 m®,25% &Mz WP 70,140 g/667 m’,
FHR KRR 50 %6 Z R WP 120 g/667 m* %
FORMLEB T HECCKD)  FERD AN 245 % B (CK2) Filig
TRIEWE AN 12 B AN it 25 % B (CK3) . AR P4 4 IR
5. /XA — K24 100 bk (RL4E W /N8, F 28
50 M) o i S B ARy R 2400 e LR
LK 2 A R e B AT A N X L
EHATHEZY DRI N X K 3

E A8 H RIS A, KRR
I I TR B A S /NI IR R B ST R R
FEIFRBIARICR 5 77 ™ s P PR I A >R FH R R
FEEE B/ NXBENLIL 5 SR B s A 2 Ak, M A
REAC RORH B TR AT REA . FORLE

SR = IR R B < 10076 5



o 284

4.9 4 47 2021

BRI = (FERh A 24 % BE DX ik R — b B
DR R) /B A i 24 X6} R X Bk % < 100 %

FIF SPSS, il i Duncan FGHT & ) 25 3 % 15056
AR TE 0T

2 FHRE5HM

2.1 EMRBREHLEARFEERFRURILE

PRI R R 14 d 5 A il 25 4k B CK2
2017 4= F 2018 4534 & 43 9l 98. 25% Fil
87. 2500 (3R 1)« 48 4F B S o 8 BE 149 2 3 ELAT Sy il
TR AR A 2R 28 57 .35 - 2018 ARAL 2017 425
T KR 111 o i WTRELS 2017 4F TR AR
KPR IR RN I 224 5

2.2 AEBEHARNTEXRZERHFTEEMN

RIS A AL B O = 5 ANZR 1 frs . $efh 14 d
Je %o BEUINX AR 4 5] g » 45 it 24 Ak B 2K JE s B i
SORITE 54% A . 50% LR WP 60 g/667 m” ji
VEALIR 2 4RI B S KT A A B 5 25 06 G e i
WP 140 g/667 m® JHEALH 2 4 By 5 t8 B vy » Herp
2017 SRR 69. 886 ki 25 i T HAh T E Ak FH A
502021 R WP 120 g/667 m” W55 %t 18 ;2018 4F [ Bl
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Table 1 Control effect of different fungicides by drip irrigation on stalk rot

G0 b3 FHE/g+ (667 m?) ! B0 B35/ % Pt /kge (667 m?) !

Year Treatment Dosage Incidence Control efficacy Yield
50%% 1 % WP 60 (43.75+1. 1Db (55.23+0. 87)d (730. 43+7. 06)cd
carbendazim 50% WP 120 (32.75=+2. 32)de (66.33£0.43)b (801. 85+9. 25)b
25 % J e it WP 70 (38.75+1.31)c (60.45+1.27)c (741. 75%5. 20)c
tebuconazole 25 % WP 140 (29.50£0. 87)e (69. 88+0.91)a (904. 96£8. 31)a
50%Z R WP (CKD)

40. 75 + +

2017 carbendazim 50% WP 120 (34.00=+0. 75)d (61.43=+0.98)¢ (657.1249.5D)e
PEos HHE (C
TR (CKZ) — (98. 2570, 48)a — (548. 6311, 94)f
Water with inoculation
s e Rh R BE (CK
/R BHRACES) - 0f — (713.30+7. 51)d
Water without inoculation
50% £ R WP 60 (38.00£0. 58)b (54.36%2.27)¢ (780. 05%7. 31)c
carbendazim 50% WP 120 (24.00+1.08)d (69. 64=+2.17)ab (819. 0245. 89)b
25 % SR M WP 70 (33.50F1.04)c (67.67+2.30)b (771. 23+5.18)c
tebuconazole 25 % WP 140 (21.25+1. 25)d (75.31£0.78)a (992. 9349. 58)a
50462 A WP (CK1)

+ + +15

2018 carbendazim 50% WP 120 (32.50=+1.04)¢ (64.91£1.48)b (720. 77£15. 86)d
W 2 %) R (CK2
/H/kﬁéﬁle. - ) — (87.25+1.18)a - (638. 22+6. 96)e
Water with inoculation
T IKAS if i (CK3
AR EAXTIR(CIES) — 0e — (797. 94-£6. 33)be
Water without inoculation
50% L H R WP 60 (40. 88=+1.23)b (54.79=+1. 14)d (755. 24=+10.49)c
carbendazim 50% WP 120 (28.38+2. 03)d (67.99+1.20)b (810. 43+6.02)b
25 %0 [ M WP 70 (36.13+1. 26)c (64.06+1. 83)c (756. 49+6. 53)¢
tebuconazole 25 % WP 140 (25.38+1.71d (72.60£1.17)a (948.94=+17. 63)a

34 509 xR WP (CK1

P S0%FWR (G 120 (33.13=£0. 64)c (63.17£2.68)c (688. 94+14. 76)d

carbendazim 50% WP
7K HeRloxt IR (CK2)

Water with inoculation
KA BRI IR (CK3)

Water without inoculation

Average

(92.7542.16)a — (593.42+18.10)e

AbF Treatment
4EJF Year
AEBE AR

Treatment * Year

0e — (755. 62+16. 63)c
P=0.007 P=0
P=0.051 P=0.002
P=0.183 P=0

D) R PBARATE bRk, 5002 R WP X BRI (CKD RS 17750, [F—4EREA RIFIARRVNG T8 0R 2253 B3 (P<<0. 05).

Data in the table are mean+SE. The treatment mode of carbendazim 50% WP(CK1)was spray. Different letters in the same column in

same year indicate significant difference (P <0. 05).
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667 m* AL FE S 5000 Z R WP FohBi %
(CKD) & /K A 32 Fhoxf BE (CK3) ¥ 06 8 3% % 5.
504 Z R WP 120 g/667 m” jii # b 3 /R0 5 fi
.5 504 Z R WP 60 g/667 m” AL 1 /K
ANEE P v BEO(CK3) 22 530K W 2, 35 7K 422 F X |
(CK2) 1) R 1 e IG5 41K T 45 T 0 it 24 40 3 AN
KA I (CK3) . HE 5040 Z R WP T3
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R2 HERASBEERELGX T E2HEFHRNT(2018 F)
Table 2 Influence of chemigation and spraying fungicide on the yield indexes (2018)

YOS FH /g (667 m?) ! FHK /mm FEHH /mm FEATH/ R AR/ R HAE/g
Treatment Dosage Ear length Ear width Rows per ear Kernels per row 100 grain weight
504 ZH R WP 60 (155.90+1.35)d  (45.89+0.43)abe (13.25+0.28)a  (31.85+0.88)a (45.11£0.71)ab
carbendazim 50% WP 120 (160. 2540. 76)cd ~ (45.24740. 17)bc  (13.7040.38)a  (31.9540.25)a  (46. 35%0. 48)a
2594 1R HBEE WP 70 (163.95+1. 60)be  (47.4740.48)a  (13.80+0.26)a  (30.70£0.9D)a  (43. 2040, 47)¢
tebuconazole 25 % WP 140 (172.70%3.54)a  (46.8840.99)ab (13.75+0.33)a  (35.6541.14)a  (43.85=+0. 65)bc

504 Z R WP (CK1)
carbendazim 50% WP (CK1)

T KR R (CK2)

Water with inoculation (CK2)

T K AR IR (CK3)

Water without inoculation (CK3)

120 (161. 85+0. 62)cd  (45.

- (156.55+1.57)d (44,

- (169. 25+3. 69)ab  (46.

5440.43)abc (13.35+£0.31D)a

00=0. 24)¢c (13.4040. 12)a

1740.94)ab  (13.60£0. 37)a

(31.2540.59)a (42.68=0.50)cd

(30.20%1. 06)a  (41.02=0. 68)d

(33.0040.94)a  (46.18=0. 61)a

2.4 ZFEmah

DL Z2 1 R A 2GRN N T4 AR~
T TR He A, a5 R (3R 3) BN i it
ZHAGFAEAE FHAC 25 120 /667 m?.if 12 J6/667 m?,
T3l W55 it 24 B3 AFff A 245 240 g/667 m’, it 24
JG/667 m”, &4 1) 55 Ak B AR AR R T AR 2 /Dt

2 W TEHENE 2 5 Z AR b b 1 25 OBk i T
M2yt 5 T shmi g5 R4 N T8 129 20 oo/
667 m”, Ji ¥ it 25 9 N 3% A 4 9T/667 m®,
oA 58T sh it %5 9% FH k2> 8026, 55 4% 55 15 55 Jifi
20 LU o TR R it 24 BT HG s IA 218. 68 gt/
667 m® « 4,

R3 EREHEHERAMSLILE"

Table 3 Benefits of chemigation and spraying fungicide

Tt 27 2% BRI /TT (667 m*) 1 HAFE N LA /T (667 m?) ! 4F77 5 /kge (667 m?) !
Application method Fungicide input Labor cost Yield
15 -3 25 i 2y Spraying fungicide 24 20 688. 94
WiTE i 2y Chemigation 12 4 810. 43
75 1iE Change —12 —16 121. 49

D KU 1. 8 56/kg (2018 4EFH 1157,
Corn price was 1. 8 yuan/kg in 2018.

3 &SIt

A5 32 W0 98 1 245 7 25 1 0 B 28 (54. 36 06 ~

75.31%) EH CHo N T 55 it 25 14 7= 9. 6296 ~
37.TAY) V4 5 3 4% (48 = B lle A 218. 68 JT/
667 m®«4F) %7 B WAL TGt gy . i L TF A
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AR DAL 1 25 /o T AR AN it 24 50 B PRt R G
R 3 Ix 38 7 STk 2 does 1o HLI: S T HE i 24
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5K XA BB B T REE R A AR A 5 BRI I G
AR FORARAFRIRATE SR E 2, R
. 25%0 Mk WP 140 g/667 m? b B = i
IKANHERT I (CK3) o 33X T B8 5 i ok 88 T30 Mk e ok A
AW IIRE A P R A KK B R A )
WA AR IA G

EARZEJE BN 2 ) P AR Al
OB E R (UM Pythivm inflatum }33)
PR ] B2 Y0 A0 J2 8 e T 5 AR T By
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Schw. , JgA b [X 73 B 24k, 5250 5 9 B IR B A
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