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Southwest Research-Extension Center

EVALUATION OF CORN BORER RESISTANCE AND GRAIN YIELD
FOR BT AND NON-BT CORN HYBRIDS*

by
Larry Buschman, Phil Sloderbeck, Randy Higdimsid Merle Witt

SUMMARY insecticide unprotected, and the sub-plots were the
corn hybrids. The protected blocks were sprayed on
Twenty-six corn hybrids (15 Bt- and 11 non-Bt- 17 July with Capture (bifenthrin) at 0.08 Ib. Al/a. We
corn) were evaluated for corn borer resistance andsed 26 hybrids with relative maturity ratings of 110
grain yield performance. The yield losses to girdlingto 118 days. An attempt was made to pair each non-
by southwestern corn borers averaged 30 bu/a for tt8t hybrid with its Bt sister line or with another
unsprayed non-Bt hybrids, 2.9 bu/a for sprayed noreelated hybrid. Pioneer 3162IR was included as the
Bt hybrids, and 19.4 bu/a for hybrids with event 176 standard commonly used hybrid.
Hybrids with Bt11, MON810, and CBH351 had On 22 and again on 29 June, 25 to 30 neonate
virtually no yield losses. A yield loss of 20.9 bu/aEuropean corn borers (ECB) were placed in the whorls
was associated with spider mite leaf damage. Graiof 10 plants in each plot to supplement the native first
yields averaged 187.9 bu/a across all hybrids in thgeneration infestation. However, shot-hole damage
sprayed block and 165.0 bu/a in the unsprayed blockvas minimal, so no data were collected on first
generation corn borers. In Sept., spider mite damage
PROCEDURES was evaluated by examining three leaves (the ear-leaf
and the second leaf above and below it) on six plants
Corn plots were machine-planted on 13 May ain each plot. The percentage of each leaf having
30,000 seeds/a at the Southwest Research-Extensispider mite damage was recorded and averaged for
Center near Garden City, KS. Spot replanting wagach plot. Second generation corn borer infestations
done as necessary. Across hybrids, the number @fere entirely native. Data for second generation corn
plants with ears at harvest varied from 91 to 11borers were taken from five consecutive plants in one
plants per 60 row-ft. Preplant herbicides applied orof the two center rows of each plot. The plants were
10 April were 2 gt Milo-Pro, 1 qt 2,4-D and 1 pt dissected to record corn borers and corn borer
Roundup/a. Postemergence herbicides applied ontdnneling. Kernel damage was recorded as the
June were 7 oz. Accent and 0.5 pt Banvel with 0.2 gestimated percentage of kernels damaged at the tip
surfactant/a. The soil was a saline-Richfield silt-loam(mostly corn earworm) and at the base or side of the
with a pH of 7.5 to 8.0. The field was furrow irrigated ear (mostly corn borer damage). In addition, lodged
on 18 June, 2 July, 18 July, and 24 Aug. with 4.6, 4.Iplants in the middle two rows were counted and
4.2, and 4.1 inches of water, respectively. Monthlyseparated into those girdled by southwestern corn
rainfalls for April through Aug. were 0.9, 2.7, 0.9, borer (SWCB) and those that lodged from European
6.61, and 3.1 inches. The plots were four rows wide&orn borer tunneling or stalk rot. Yield was determined
(10 ft) by 30 ft long. Two border rows (5 ft) of Bt by separately harvesting ears from standing plants
corn were planted between the plots, and 10-fand from fallen plants. The lodged corn was harvested
alleyways at the end of each plot were left bare. Thby hand, and the standing corn was machine harvested.
border rows and alleyways were included to reduc&he two middle rows of each plot were harvested in
larval migration between plots. The experimentalate October. Grain yield was calculated separately
design was a split-plot with four replications. Thefor standing and fallen corn and corrected to 15.5%
main plots were insecticide-protected versusmoisture.

This research was supported by Kansas Corn Commission Check-off Funds through the Kansas Depart-
ment of Agriculture.
’Department of Entomology, Kansas State University, Manhattan.

25



Larvae/
Plant

The data were analyzed both as a two-factofig. 2. Second generation SWCB tunneling at Garden
experiment (including both sprayed and unsprayed City, KS, 1998.
plots) and as two single-factor experiments (sprayed 2 —
and unsprayed plots analyzed separately). To simplify 1o
the discussion, results are averaged across the four Bt
events and the sprayed and unsprayed non-Bt hybyids.

Plant ° ]
RESULTS AND DISCUSSION - 4
First generation corn borer pressure was light, ’ ’—‘
and no data were collected. Second generation ECB ° ‘ T ‘ ‘
and SWCB pressures averaged 0.13 and 0.35 larvae ' MONS10 CBHIST 176 Unsprayed Shrayed
per plant, respectively, in the unsprayed non-Bt plots Treatment

(Tables 1 & 2). In hybrids with Bt11, MON810,
CBH351, and Bt176 and the insecticide treatmentrig. 3. Grain yield losses caused by SWCB at Garden
second generation ECB larvae were reduced by 100,City, KS, 1998.

100, 100, 61, and 76%, respectively; second .
generation SWCB larvae were reduced by 100, \metm
100, 22, and 86% (Fig. 1); girdled plants were redﬁe'éd
by 100, 98, 99, 38, and 90%; corn borer tunnéifi§
was reduced by 100, 99, 98, 50, and 87% (Fig. 2);2° —
and yield losses from SWCB lodged plants were 15
reduced by 100, 97, 99, 35, and 90%. The yield 4
losses to girdling by SWCB averaged 30.0 bu/a for

the unsprayed non-Bt hybrids, 2.9 bu/a for sprayed . _ m
non-Bt hybrlds, anc_i 19.4_bu/a for hybrids with event Bt1  MONS1O  CBH351 176 ‘Unsprayed‘ Sprayed
176 (Fig.3). Hybrids with Bt11l, MON810, and Non-Bt  Non-Bt
CBH351 had virtually no yield loss. Treatment

Spider mite pressure was high during the hot dry
spell in August (Fig. 4). In the unsprayed block,
spider mite leaf damage averaged 59.1%, and in the
Capture-sprayed block, it averaged 27.1%. Capture

Fig. 1. Second generation SWCB larvae per plant at
Garden City, KS, 1998.

is a good miticide that apparently was able to suppress
0.35 . . . . .
03 the spider mite damage during the hot dry period in
0.25 — August. Across the Bt hybrids (with no corn borer
02 damage), the yield difference between sprayed and
015 unsprayed was 20.9 bu/a. This yield loss appeared to
0.1 be associated with a 24% difference in spider mite
0.05 leaf damage.
0 ‘ ‘ ‘ ‘ : Corn earworm damage to kernels in the ear tip
Bt11 ~ MON810  CBH351 176  Unsprayed Sprayed was relatively light, averaging only 1.5% in the

Non-Bt Non-Bt

unsprayed non-Bt (Tables 1 & 2). Hybrids with Bt11

Treatment
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and Mon810 averaged 51 and 30% reductions inumber of Bt and non-Bt hybrids were among the top
kernel damage, respectively (Fig. 5). Hybrids withyielders.
Bt176 or CBH351 and sprayed non-Bt hybrids had When the plants were at the pretassel stage, a
small reductions in kernel damage. Damage at the eaindstorm on 2 July caused significant stalk breakage
base was minor and did not differ significantly acrosgn some of the hybrids. The hybrids with the highest
the hybrids. breakage (plants broken per 60 row-ft) were as follows:
Grain yields averaged 187.9 bu/a across all hybrideKalb 621 (11.0), DeKalb 621BtY (8.3), Novartis
in the sprayed block and 165.0 bu/a in the unspraye#194 (6.0), Garst 8325Bt (5.3) Novartis Max454
block (Tables 1 & 2, Fig. 6). The standard hybrid(4.8) and Garst 8325 (4.3). The other hybrids had 4 or
Pioneer 3162IR, yielded 203.0 bu/a in the sprayeféwer plants broken per 60 row-ft.
block, but only 159.1 bu/a in the unsprayed block. A

Fig. 4. Percent of ear zone leaves with spider mite Fig. 6. Grain yield from standing and fallen plants at

damage at Garden City, KS, 1998. Garden City, KS, 1998.
% " Average of Bt1 1_,_N!0N810 and CBH351 Yleld .
60 BU/ Average of Bt11, MON810 and CBH351 Hybrids
Damage ~N
50 - Acre g0
a0 180- [ |
160 - |
30 140 ]
o 120- |
20 - 100- [ |
10 - 80- ]
60 - ||
0- Bt11 MONS810 CBH351 176 Unsprayed Sprayed Sprayed Bt 40 -
NonBt NponYBt i 20- |

%

Damage1

Treatment

0-
Bt11 MON810  CBH351 176 L prayed Bt

pray pray
Non-Bt Non-Bt

Treatment

Fig. 5. Percent of ear tip kernel damage at Garden City,
KS, 1998.
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1.5

0.5 -
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