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Effects of Ostrinia furnacalis (Guenée) on maize yield and treatment threshold

LI Yanying, LI Meimei, YANG Qi, CHEN Lihui, LI Boliao, FANG Aisheng, HE Kehang,
DONG Jiguang, ZHAO Yuwan, YU Zhihao, HAO Yinchuan*, WU Junxiang*

(College of Plant Protection , Northwest A & F University, Yangling 712100, China)

Abstract In order to determine the economic loss of maize caused by Ostrinia furnacalis (Guenée), and
reasonably determine the control indexes and make timely and scientific control of the corn borer. The occurrence
and damage of corn borer on different maize varieties were investigated in the field in 2018 and 2019. Meanwhile,
the statistical relationships between population densities and yield loss rates were analyzed. The results showed that
the degree of occurrence and damage of O. furnacalis (Guenée) was more serious in 2018 than in 2019, and the
damage degree of maize ears was more severe than that of stalk. With increasing insect population densities from
zero to four individuals per plant, the population density was negatively correlated with single spike weight, but
positively correlated with the yield loss rate. Regression analysis shows that the relationship between corn borer
population density (X) and yield loss rate (Z) of tested varieties in 2018 was Zzpgss = 1. 367X —1.539, R* =
0.978 05 Zspoos =2. 059X —2. 317, R*=0.926 25 Zspsso =2. 139X —1. 495, R*=0.9559; Zxprr =1. 908X —1. 97,
R?*=0.978 93 Zzyson =1.309X —1.147, R*=0.989 8; while the relationship in 2019 was Zzpss = 1. 241 3X —
1.094 2, R?=0.954 1; Zspsos=1.867 7X—1.766 4, R*=0.981 4; Zspso =1.603 5X—1.692 0, R*=0.970 1.
According to the data analysis of eight groups of five maize varieties investigated in two years, combined with the
actual control cost of local corn borers, the treatment threshold of the corn borer was 3. 15 individuals per plant or
315 individuals per 100 plants. The results provided a theoretical basis for scientifically managing and controlling
the corn borer in compliance with the principle of reducing pesticide use and increasing efficiency.
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Table 1 Occurrence and damages of the Ostrinia furnacalis on different maize varieties in 2018 and 2019

wER/ % s /3k
AEpy fn Damage rate Insects number
Year  Variety Rk 2R et [ER7S BT [ER
Whole plant Stalk Spike 100 plants 100 stalks 100 spikes

2018 FEA 958  (84.3342.0D)a
BlEa 609  (88.00£1. 22)a

BB 650  (83.67+3.22)a

T 47 (86.3370.82)a

PEE 8911 (69.33+1.80)b

(33.6745.39)a  (81.0042.15)b
(29.3342.27)a  (87.00%1.62)a
(29.6745.01)a  (78.3342.30)b
(29.6712.00)a  (82.67=20. 85)ab
(23.33%2.17)a  (61.33%1.62)c

(161. 67411. 43)ab (48.33£10.03)a
(172.00%4. 93)ab  (37.33%£2.82)a
(152.007. 88)b  (39.33=£7.95)a
(178.00%1. 62)a  (41.67£2.93)a
(115.00£5. 14)c  (29. 33+£3. 36)a

(113.33£2. 70)b
(134. 67£6.27)a
(112. 67£3.19b
(136.33%1.93)a

(85. 6744, 46)c

-t Average 82. 33 29.13 78.07

155. 73 39. 20 116. 53

2019 #8958  (18.50%3.02)a
[2eh 609  (17.50%4. 50)a
BeEA 650  (22.50+4.87)a
B A7 (10.6742.12)b
PEE 8911  (10.3341.36)b

(4.50£2.15a  (16.50%2.57)a
(3.00£3.00)a  (16.00=%3.67)a
(4.00£1.00)a  (19.50=%5.39)a
(1.33%£0. 26)b  (10. 50==0. 38)b
(1. 2040. 46)b (9.3340. 31)b

(18.00=41. 84)a
(16. 50=£3. 67)a
(24.50=£6.04)a

(23.5044. 23)a (5.50£3.10)a
(19. 50=£5. 61)a (3.00£3. 00)a
(28.50%5. 22)a (4.00=£1. 00)a
(12.00=3.12)b (2. 08=£0.7Db (10. 7441. 54)b
(11.5042.37)b  (1.65%0.44)b (10. 26+1. 39)b

44 Average 15.9 2.81 14. 37

19 3925 16

D RAPEE N P E S RIER . [FFEERE A NG T B3R ZXE T AR 27 AR TE 0. 05 KF22 5% 3%

Data are mean=®=SD. Different lowercase letter in the same column indicate significant difference at 0. 05 level based on Duncan’s new multiple

range test.
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Table 2 Correlation coefficient matrix of seven indicators

[K-F Factor X1 X2 X3 X4 X5 X6 X7

X1 1 —0.586 0. 004 —0.023 —0. 151 0. 526 0. 508
X2 —0. 586 1 —0. 285 —0. 431 0.768 —0. 954 —0. 648
X3 0. 004 —0. 285 1 0. 484 —0.26 0. 49 0.779
X4 —0.023 —0.431 0. 484 1 —0.042 0. 646 0.178
X5 —0. 151 0. 768 —0.26 —0.042 1 —0.639 —0.588
X6 0.526 —0.954 0. 49 0. 646 —0.639 1 0. 697
X7 0. 508 —0. 648 0. 779 0.178 —0. 588 0. 697 1

D X1: BHO0FF 1; X2: BH1FF 05 X3: BE1AF1; X4: B 1FF 2; X5: FH2FF0; X6: FH2FF 1; X7: $2FF 2. RIPIMHCRECEL, 7 MEdx
DR € 70 eSS B~ 3 1173 s [ N i
X1 Spike 0 stalk 1; X2: Spike 1 stalk 0; X3: Spike 1 stalk 1;X4: Spike 1 stalk 2; X5 Spike 2 stalk 0; X6: Spike 2 stalk 1; X7; Spike

2 stalk 2. The correlation coefficients are calculated based on the yield loss rate of seven indicators. The same applies below.

R3 HMFEERENERSEFHHERBE

Table 3 Variance contribution rates of principal component factors affecting yield loss

WG RFAE(E SR A T A
B Initial eigenvalue Extraction sums of squared loadings
Principal K FZEES/ % BRI E TR/ % S FHEHES /% BB TR/ %
component ATI Percentage Total variance ~ Percentage Total contribution
Eigenvalue . 0. Eigenvalue . .
of variance contribution rate of variance rate of variance

MF1 3.953 56.471 56. 470 3.953 56. 470 56. 47
MEF2 1. 310 18. 709 75.180 1. 310 18. 709 75.18
MF3 0. 925 13. 208 88. 388
MF4 0. 813 11.612 100
MF5 0 0 100
MF6 0 0 100
MEF7 0 0 100

1) MF1~ MF7 il st 7 #2807 4~ 8050 .

MF1—MF?7 are seven principal components obtained by analyzing seven treatments, respectively.

® 4 TANERBEFEEERE

Table 4 Matrix of initial factor loading of seven indicators

GRS #ff  Loading

Factor MF1 MF2
X1 0. 536 —0. 602
X2 —0.925 0. 240
X3 0. 622 0. 607
X4 0. 505 0.672
X5 —0.709 0. 262
X6 0. 964 0. 027
X7 0. 858 —0.014

1) MF1,MF2 43512 88— 5 56— F 7.
MF1 and MF2 are the first and second principal components.
respectively.
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Fig. 1 Relationships between the Ostrinia furnacalis population density and the corn single-spike weight and yield loss rate in 2018
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Fig. 2 Relationships between the Ostrinia furnacalis
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Table 5 Economic injury levels and control indexes of
Ostrinia furnacalis in 2018 and 2019

L
By SR TS & I
. (667m?) . .
Year Variety Yield Economic Economic
1€ injury level threshold
2018 FREA 958 605. 21 3.043 7 3.352 4
[Be 2 609 582. 30 3.163 5 2.661 7
[ 2A 650 541.62 3.401 1 2.289 0
B 47 546. 71 3. 369 4 2.798 4
#E 8911 489. 33 3.764 5 3.752 1
2019 B 958 502. 56 3. 665 4 3.834 4
[ A 609 513. 50 3.587 4 2. 866 5
[ BA 650 437. 85 4.207 2 3.679 0
S Average 527.39 3.525 3 3.154 2
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