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ABSTRACT. A number of soybean breeding lines and other genotypes were screened for resistance to 
stink bugs under field conditions at two locations (Mokwa and Ibadan) in Nigeria using two dates of 
planting (DOP) and no insecticides for 2 years. Stink bug populations were high during the first year 
and moderate the second year. Bug damage to pods was scored in the field and seed damage assessed in 
the laboratory using plant samples obtained from the field. Overall, damage was greater in Mokwa than 
in Ibadan. Visual damage scores ranged from 4 * 0 to 9 - 0 (scale l-9) during the first DOP in the first 
year at Mokwa and 2-6 during the second DOP. During the second year, damage scores ranged from 
an average of 3.8 to 4.9 for both DOPs. Seed damage ranged from an average of 32% to 59%. Visual 
damage scores were negatively correlated with yield, such that lower yields were obtained where 
higher scores were given. Our results show that pod and seed damage was often greater in the upper 
portion of the plant in the varieties tested, thus indicating where the feeding activity of the insects was 
concentrated. A seed damage ratio (SDR) is computed and used, among other parameters, to select 
TGx 713-09D, TGx 307-048D, TGx 306-036C and TGx 814-036D as the genotypes manifesting the 
highest level of field resistance. These results are discussed in relation to the development of soybean 
varieties resistant to stink bugs. 
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Introduction 

The insect pest complex usually encountered on 
soybeans, Glycine max (L.), in Nigeria consists of stink 
bugs, primarily Nezara viridula L. var., Acrosternum 
acuta Dallas, Aspavia spp. and Piezodorus sp. A 
comprehensive list of the insects associated with 
soybeans in Nigeria has been given by Ezueh and Dina 
(1979), and a similar list is available for Kenya 
(Kamau, 1979). Insect pests are currently not con- 
sidered to be a serious constraint on soybean pro- 
duction in Nigeria and many other countries in Africa 
(Jackai et al., 1984), but this may be somewhat mis- 
leading as severe crop losses have been reported from a 
number of locations. For example, in the forest zone 
and Guinea savanna of Nigeria, yield losses attributed 
to stink bugs range from 25% to 60% (IITA, 1983); 
other cases can be cited (Sheneen, 1977; Taylor, 1980; 
Tsedeke, Tasesse and Kemal, 1982). 

Most small farmers in Nigeria do not need to use 
insecticides to protect their soybeans; however, in 
large farms prophylactic insecticide sprays are often 
used against stink bugs. This is highly questionable for 
many locations; however, in a few locations the need 
for insecticide use is justified. In recent years, there- 
fore, research on soybean resistance to stink bugs has 
been intensified at the International Institute of 
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Tropical Agriculture (IITA) in order to forestall wide- 
spread and indiscriminate use of insecticides on a crop 
that is still largely free from pests. 

Soybean resistance to stink bugs has been the 
subject of intensive research in the USA, Brazil and 
other countries (Turnipseed and Sullivan, 1976; Jones 
and Sullivan, 1978; Gilman et al., 1982). Although 
there are no reports of soybean lines with high levels of 
resistance to stink bugs, some evidence exists to 
suggest that low levels of resistance are present in lines 
such as PI 171451, PI 171444, PI 229358, PI 227687 
and ED 73-371 (Turnipseed and Sullivan, 1976; 
Gilman et al., 1982). In many locations in Africa where 
stink bugs are not yet a serious concern, even low 
levels of plant resistance will eliminate the need to 
use insecticides, unless other pests were present for 
which insecticides provide the only solution. 

The objective of our study was to identify breeding 
lines and any other germplasm that show levels of 
resistance to stink bugs for use directly or as parents 
in breeding programmes (Jackai et al., 1985). 

Materials and methods 

1984 trial 

One hundred and eleven genotypes from the soybean 
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TABLE 1. Field rat ing scale of  s t ink bug damage to soybeans 

Damage symptoms Score 

Only slight/no pod damage* (0-10%); little or no seed abortion 1 
Low pod damage (11-30%); seed damage/abortion* * < 30% 3 
Moderate  damage (31-50%) to pods; seed damage/abortion 

less than 50% 5 
Pod damage severe on upper half of plant (51-70%); slight 

damage to other ha l f  of  pod 7 
Pods heavily damaged throughout plant (>70%); mostly 

without  seeds 9 

* Pod damage means pod shrivelling, wrinkling or premature drying following stink 
bug feeding. 

** Seed damage/abortion means seeds zre completely or partly damaged in such a 
way that this can be detected by pressing on pods, or visually as in the case of 
severe pod damage. 

breeding section at IITA were planted in two-row plots 
each 3m long with three replications in Mokwa, 
located in the Guinea sawLnna zone of Nigeria. Plant- 
ing was done mechanically, and spacing between 
plants was approximately 5cm, with an interrow 
spacing of 75cm. Phosphorus fertilizer (P205) was 
applied during land preparation at the rate of 
200 kg/ha. Weed control was carried out using a tank 
mixture of Gramoxone ® (paraquat) and Galex ® 
(metolachlor+metobromuron) as a pre-plant treat- 
ment and Blazer ® (acifl,aorfen) was used for post- 
emergence interrow weed control, at recommended 
rates. No insecticides were used on the crop at any 
time. 

At the beginning of c:rop senescence three inde- 
pendent evaluators scored each entry for stink bug 
damage to pods and seeds. The level of damage was 
determined by observing and pressing pods along the 
stem, from top to bottom, of randomly selected plants 
in each entry (Table 1). tteavily damaged pods were 
flattened and therefore did not require pressing. Scores 
given for each entry were averaged. At the end of the 
season yields were measured. There were two planting 
dates, 14 and 28 June, with the same measurements 
taken on each of the plantings. For logistical reasons it 
was not possible to assess 1:he insect pest population in 
this trial, but an adjacent plot which was planted to 
TGx 536-02D [the check (control) entry in this trial] 
was sampled twice weekly to monitor the stink bug 
population using the drop-cloth (DC) technique. Only 
third or older instars were counted, to facilitate species 
separation. 

1985 trial 

Nine genotypes were selected from the 1984 trial on 
the basis of their damage score, grain yield, plant type 
and other desirable attributes such as resistance to 
disease, seed viability arid promiscuous nodulation 
(IITA, 1984). These were planted on two dates, 20 
June and 4 July, at Mokwa in a randomized block 
design. Plot sizes were six rows 6m long and 75cm 
between rows. Each variety was replicated four times. 
Land preparation and crop management were the same 
as in 1984. 

Measurements included drop-cloth (DC) sampling 
of stink bugs twice a week, starting at flowering, until 
crop maturation. At senescence each variety was 
scored for stink bug damage as previously described. 
In addition, six whole-plant samples were randomly 
taken from each plot at full maturity. The plants were 
each divided into a lower (20 cm from ground level) 
and an upper portion in separate bags and taken back 
to the laboratory where seed and pod damage was 
assessed. Seed damage was categorized into three 
classes: zero damage, slight damage (punctures visible 
but no shrivelling) and heavy damage (seeds shrivelled, 
reduced in size, flattened and deteriorated). Slight 
damage corresponds to categories B and C, and heavy 
damage to categories D and E described by Todd 
(1976). Yield was also recorded from the centre 4m of 
the four inner rows. A similar trial was planted at 
Ibadan on 17 and 31 July, but only four plants were 
harvested per plot for use in pod and seed damage 
assessment, and no visual damage scoring was done. 
Ibadan is situated in the transitional zone of the humid 
rain forest region of southwestern Nigeria. 

The lower 20 cm portion was compared with the rest 
(upper portion) of the plant in estimating different 
damaged (Dh) seed (such that SDR=Ds:D h in the 
senting the ratio of slightly damaged (Ds) to heavily 
damaged (Dh) seed (such that SDR=Ds:Dh in the 
upper plant portion only) was used to compare seed 
damage in the upper plant portion. The seed damage 
index (Isd) (Jackai, 1982) (computed as Isd = ds x lO0/pt, 
where ds is number of damaged seeds, and pt is total 
number of pods sampled) was used to estimate seed 
damage. Results were subjected to ANOVA and mean 
separation was done using LSDs or Duncan's multiple 
range test (DMRT). Insect counts and damage per- 
centages were subjected to square root and arcsin 
transformation, respectively, before analysis. 

Results  

1984 trial 

The stink bug population during the season averaged 
15 insects per 2 m of row (2m row) and the southern 
green stink bug accounted for over 75% of all phyto- 
phagous hemipterans sampled. Damage scores and 
yields from a cross-section of the 111 entries are given 
in Table 2. There was greater damage recorded from 
the first date of planting (DOP), with the lowest damage 
scores recorded from germplasm accessions (TGm 
numbers). Many of these lines matured early and 
shattered easily. Similar results had earlier been 
reported (IITA, 1984). The lowest score from the 
breeding lines was 6 during the first DOP and 3 in the 
second DOP. A total of 19 breeding lines had an 
average score between 5 and 6.5 whereas over 56% of 
the test lines had average scores between 8 and 9. Yields 
followed a pattern simlar to that shown by the damage 
scores, with the exception of some TGm lines which 
had shattered before harvest and in which, therefore, 
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grain yield could not be assessed (Table 2). 
Lines such as TGx 539-5E, 713-09D, 307-048D, 

814-026D, 814-036D, Samsoy-1, 306-036D and 
855-60E that had damage scores ~<6" 5 and produced 
more than 1000kg/ha on average from the first and 

TABLE 2• Visual damage scores and grain yield of selected soybean 
cultivars. Mokwa, 1984 

Damage score Grain yield (kg/ha) 

Variety 1st DOP* 2nd DOP 1st DOP 2nd DOP 

TGm 1367 4.0 4.0 -- -- 
TGm 1361 4.0 4.0 -- 96 
TGm 737P 4"0 4"0 110 580 
TGm 1243 4.0 5"0 -- 40 
TGm 1909 5"0 2.0 454 397 
TGx 573-1E 6.0 6.0 781 1372 
TGm 1907 7.0 2.0 227 -- 
TGx 307-048D 7"0 5"0 596 1276 
TGx 814-36D 7.0 6.0 1448 1490 
TGx 306-036C 7"0 6-0 1091 412 
TGx 814-39D 7.0 6.0 790 838 
TGx 713-09D 7.0 5.0 1145 1634 
TGx 539-5E 7"0 4"0 1159 1935 
TGx 536-113C 7.0 3.0 611 1619 
TGx 855-60D 8"0 6"0 1933 1115 
TGx 855-78D 8.0 5.0 1516 885 
TGx 814-26D 8 '0  5"0 705 1355 
TGx 888-44C 8"0 5.0 -- 904 
TGx 297-10F 8.0 5.0 612 1933 
TGx 813-34D 8.0 5.0 606 1215 
TGx 824-19D 8"0 5.0 678 1121 
TGx 814-40D 8"0 4"0 580 1745 
TGx 304-059D 9" 0 4.0 332 480 
TGx 711-01D 9.0 4.0 445 653 

* D O P = D a t e  o f  p lant ing .  
There was a seasonal average o f  15 bugs/2 m row across variet ies.  

second planting were considered to be highly promis- 
ing under the prevailing stink bug population and were 
thus selected for further testing in 1985. We observed 
that more damage occurred on pods in the upper 
portions of the plants: this led to the inclusion of an 
assessment of pod damage between upper and lower 
pods of the plant in the 1985 trial. 

1985 trial 

The stink bug population in 1985 was much lower 
than that of the previous year, and there was a much 
higher population in Mokwa than at Ibadan (Figure 1). 
The highest population occurred during the early 
stages of podding. As in 1984, a higher stink bug 
population was recorded on the first DOP than on the 
second in Mokwa. The two DOPs in Ibadan had 
similar bug populations (Figure 1). The insect popula- 
tions recorded on the individual varieties at Mokwa 
showed that seasonal averages were 3-4 bugs/2 m row 
in the first planting and 1.6-3 bugs/2m row in the 
second planting (Table 3). However, numbers 
recorded on individual lines during various periods of 
crop development were at times higher than 10 bugs/ 
2 m row in some replications. Scores were generally 
much lower than those obtained for 1984 (Table 4) 
when the bug population was higher (IITA, 1984). 
TGx 814-26D had the lowest number of stink bugs 
recorded during both dates of planting, but many of 
the counts from the different genotypes were not 
significantly different (P>0.05) (Table 3). Damage 
scores recorded on TGx 814-036D, TGx 814-026D, 

8 MOKWA: First date of planting I._IBADAN: First date of plantin! 
(July 1985) 

"~ Aug 06 Sept13 Sept 20 Sept 2 7 S e p t ~ 8 0 c t  15 0ct 24 Sept 30 Sept 07 Oct 140ct 22Oct 2 8 ~ t  
F 

MOKWA: Second date of planting ~- IBADAN: Second date of 

I 1 I I I 1 I I I l I I I / I I I I I I I I I I I 
24Sept 04Oct 080¢t 150¢t 22Oct25Oct 26 Sept 040¢t 11 Oct 20Oet250¢t 

I Sampling dates 

FIGURE 1. Populations of stink bugs sampled across test lines during the growing season at Mokwa (Guinea savanna) and ibadan (Rain forest)~ Nigeria in 
1985 
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TABLE 3. No. of pod-sucking bugs sampled per 2 m row of soybean genc~ 
type. Mokwa, Nigeria, 1985 

No. pod-sucking bugs per 2 m row 

Variety 1st DOZ?* 2nd DOP Days tomaturity 

TGx 814-36D 2.9 _+ 2.0 abt 1.6 _+ 1.6 bc 122 
TGx 814-26D 2 . 9 _ 2 - 7 c  1 .6_+1.2c  122 
TGx713-09D 3.4_+2.8abc 2 .8_+1.7a  130 
Samsoy-1 3.6_+ 2.7 abc 2.7 _+ 1.4 ab 122 
TGx536-02D(check) 3 .6+_2.3abc 2 .7_+1-6ab 130 
TGx539-5E 3.8 _+ 2.8 abc 2 .6_+2-0ab 122 
TGx 307-048D 3 .9_+2.3ab  2.1_+ 1.8bc 130 
TGx 855-60D 4 .2_+2 .4a  2.7_+ 1-6ab 130 
TGx 306-036C 4 .2_+2 .5a  3 . 2 + 1 - 7 a  122 

* As Table 1. 
t Values followed by the same letter (vertical comparisons only) are not significantly 

different at the 0.05 level of  probability (DMRT).  Analysis performed on square 
root transformed values. 

713-09D, 306-036C and 539-5E were significantly 
different (P<0-05) from the check, TGx 536-02D 
(Table 4) during the first DOP at Mokwa, but only 
TGx 539-5E and TGx 713-09D were significantly dif- 
ferent from the check during the second planting. 

More intensive observations on pod and seed 
damage revealed some interesting differences between 
lines and locations. Over 50% pod damage was 
recorded on the check at Mokwa, and significant 
differences from this were obtained from all but TGx 
855-60E and TGx 306-036C (Tables 5 and 6). TGx 
713-09D suffered the lowest seed damage (23%) which 
was lower than TGx 307-048D <306-036D < Samsoy 
1, and all of them were significantly lower (P<0"05) 
than the check (46%) (Table 5). The first three of these 

TABLE 4. Vi:mal damage scores* and grain yield of Soybean Advanced Pod Bug Screening Trial, Mokwa, 1985 

Damage scorer Grain yield (kg/ha) 

Cultivar 1st DOP 2nd DOP Mean 1st DOP 2nd DOP Mean 

TGx 713-09D 4.4 3"8 4-1 1462 1093 1278 
TGx 814-36D 3.6 4.6 4.2 1501 1600 1551 
TGx 539-5E 4"9 3"8 4.2 1730 2197 1963 
TGx 814-26D 4.5 4"2 4-4 1265 1825 1545 
TGx 306-036C 4.8 4.6 4.7 1788 891 1339 
Samsoy-1 5.0 4.4 4.7 1644 990 1317 
TGx 307-048D 5" 1 4.7 4.9 1369 809 1089 
TGx 855-60D 5.4 4-9 5.1 1796 1933 1865 
TGx 536-02D (check) 5.9 4.8 5.4 984 1307 1145 

LSD at 0.05 1.0 0"8 569 480 
at 0.01 1"3 1"1 767 650 

CV (%) 13.7 12.6 26 43 

* See Table I. 
t Mean of  three ratings. Analysis based on square root transformed values. 

TABLE 5. Assessment of pod and seed damage to soybean by field populations of stink bugs in Mokwa, Nigeria, 1985 

Seed damage (%) 
Pod damage Seed damage 

Variety (°7o) Total Slight Heavy index, Isd* 

TGx 814-036D 29-8t 31 "0 b 46"2 abc 53 "8 abc 35.2 c 
TGx 713-09D 31 "9 d 23.1 b 59"4 a 40.6 c 41.5 c 
TGx 814-026D 35.5 cd 38.9 ab 41.2 abc 58.8 abc 60.4 abc 
Samsoy-1 36.6 cd 25.7 b 42.8 abc 57.2 abc 49.1 abc 
TGx 307-048D 37.3 cd 24.5 b 55"9 ab 44.1 bc 40.9 c 
TGx 539-5E 41-4 bcd 32.9 ab 31.5 c 68-5 a 71.6 ab 
TGx 855-60E 49.9 abc 29.1 b 41.4 abc 58-5 abc 44.8 bc 
TGx 306-036C 53.3 ab 25.4 ab 51.0 abc 49.0 abc 54.3 abc 
TGx 536-02D (check) 58.8 a 45.8 a 35.9 bc 64.1 ab 75.4 a 

* Computed as described in 'Materials and methods' section. 
t Values followed by the same letter in each column are not significantly different at P = 0 . 0 5  (DMRT).  Analysis of  percentage data based on arcsin transformed values. 

TABLE 6. Assessment of pod and seed damage to soybeans by field populations of stink bugs at Ibadan, Nigeria, 1985 

Seed damage (%) 
Pod damage Seed damage 

Variety (%) Total Slight Heavy index, Is, l* 

TGx 539-5E 11 "0 b t  7-5 bc 51 "3 a 48.7 ab 19.1 abc 
TGX 713-09D 12.8 b 6.2 c 55.9 a 44.1 b 14.2 c 
TGx 536-02D (check) 15.0 b 12.8 ab 36.4 a 63.6 ab 24.5 abc 
TGx 855-60D 15" 1 b 7"6 bc 44.2 a 55.8 ab 15 "9 bc 
TGx 307-048D 16.4 b 9"6 abc 39"6 a 60"4 ab 19.2 abc 
TGx 814-036D 17.7 b 9.9 abc 22.8 a 77" 2 ab 21.1 abc 
TGx 814-026D 21.4 ab 13.8 ab 28.5 a 71.5 a 27.2 abc 
Samsoy- 1 21.7 ab 14.1 ab 22.9 a 77-1 a 28.8 ab 
TGx 306-036D 34.2 a 14.9 a 31.5 a 68.5 ab 31.3 a 

* , t  as in Table 5. 
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lines also had less seed damage in the heavy damage 
category (Table 5). In addition, TGx 713-09D, TGx 
307-048D and TGx 814-036D had the lowest values 
for the seed damage index. There was a 50% reduction 
in seed damage in TGx 713-09D, compared with the 
check. 

Seed damage measurements were lower in Ibadan 
than at Mokwa, and differences in various categories of 
damage assessment were also less marked at the former 
location (Table 6). At Ibadan TGx 713-09D also had 
the least damage to pods, and lowest percentage seed 
damage (Table 6), even though this distinction was not 
always significant. We noted that TGx 306-036D, 
which ranked among the four best entries in the 
Mokwa trial, performed rather poorly at Ibadan. In 
general, all damage measurements at Ibadan were 
remarkably (>50%) less than those recorded at 
Mokwa. 

Damage to pods and seeds was always greater 
(P<0.05)  in the upper than in the lower part of the 
plant across varieties (Table 7), and significant dif- 
ferences were detected between varieties in the extent 
of damage to pods and seeds harvested from the 
different plant portions (Table 8). In most lines there 
were more pods and seeds on the upper than the lower 
plant portion. The best performing lines were 
observed to have a higher percentage of slightly 
damaged seed and a corresponding lower level of heavy 

TABLE 7. Comparison of overallpod and seed damage on upper and lower 
portions of nine soybean varieties by field populations of stink bugs in 
Mokwa, 1985 * 

Total Slight Heavy Seed 
Pod seed seed seed damage 

damage damage damage damage index, 
(070) (%) (070) (070) i~t 

Upper portion 44.7 37-1 44.9 55.1 68.0 
Lower (20 cm) 

portion 38.5 24.3 44.7 54.7 41.1 
SE 1.8 1.9 2-3 2 .3  3.9 
LSD at 0.05 5 '1 5-5 6-5 6 .4  11"0 

* Data subjected to arcsin transformation before analysis. 
t Computed as described in 'Materials and methods' section. 

Soybean resistance to stink bugs 

seed damage, compared with the more susceptible 
lines (Table 8). Furthermore, the seed damage ratio 
(3DR) was always greater than unity for the better- 
performing entries such as TGx 713-09D and less than 
unity in the more susceptible ones, e.g. TGx 536-02D 
(Table 8). The results comparing damage to pods and 
seeds in the upper and lower portions in the Ibadan 
trial are not presented here as they followed the same 
pattern as in Mokwa. In addition, because the bug 
population was rather low at Ibadan, most varieties 
showed no significant differences in damage measure- 
ments between upper and lower portions. 

Discuss ion 

Despite the high bug population (15 bugs per 2 m row) 
and high damage scores obtained in Mokwa on the first 
DOP in the 1984 trial, yields of up to 1700kg/ha were 
obtained from a number of entries. This population is 
much higher than has been reported by workers in 
other countries (e.g. Miner, 1966; Todd and Turnip- 
seed, 1972; Vincentine and Jimenez, 1977; Todd and 
Herzog, 1980). Visual damage scores appear to be a 
good indirect indication of yield reduction because low 
scores imply less damage and thus higher grain yield, 
with the exception of the germplasm lines, the low 
yields of which were partly attributable to their 
tendency to shatter during extremely dry weather; as a 
result, some of them had no recorded yield (Table 1). 
Lower damage scores and higher grain yield on the 
second planting were probably attributable to the 
decline in the stink bug population (Figure 1). Many of 
the same breeding lines tested in this study yielded 
well over 1500 kg/ha at this same location when fully 
protected with insecticides (IITA, 1983, 1984). Yield 
losses of over 50% have been recorded from unpro- 
tected plots in Mokwa (e.g. IITA, 1983). 

The damage rating of varieties at Mokwa and 
Ibadan in 1985 clearly suggests a location effect. 
Previous studies had also indicated that losses obtained 
in Mokwa were much higher than those obtained at 
Ibadan (IITA, 1983). Differences in the damage level 

TABLE 8. Pod and seed damage by stink bugs in upper and lower portions of soybean plants at Mokwa, Nigeria. Trial planted 4 June 1986 

I II III IV V 
Pod damage Total seed Light seed Heavy seed Seed Damage 

(%) damage (%) damage (%) damage (%) Index, Isd * 
Seed Damage 

Variety Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Ratio, S D R  t 

TGx 539-5E 45.9 36.9 42"7 23"6 30"9 32.1 69.2 67.9 88"8 54"5 0.45 
TGx 855-60E 50.7 49-2 34.8 23.5 40.6 42.6 59.5 55.9 86.5 37.1 0.69 
TGx 814-036D 31 "7 27.7 26-3 24.6 51-8 40.7 48.2 59.3 40.6 29.8 1.07 
TGx 306-036C 54.9 51.7 38.0 24.0 53.9 48.0 46.0 52.1 67.1 41.6 1.17 
TGx 814-026D 40.2 30-8 46.0 31 "8 38-2 44.2 61 "9 55"8 76.9 44.7 0.62 
TGx 713-09D 35.1 28.9 29.3 16.9 60-2 58.5 39.8 41.5 53.4 29.7 1.51 
TGx 307-048D 38.8 35.7 28.8 20.3 58.4 49.4 41-6 46-6 46.9 34.9 1.40 
Samsoy-1 38.8 34.5 31.2 20.2 39.7 45.9 60.3 54-1 61.3 36.9 0"66 
TGx 536-02D (check) 66.2 51.3 57.3 34.3 30.6 41.2 69.4 58.8 90.4 60.4 0.44 

LSD at 0.05: 
(Treatment and variety) I= 15.2 II= 16.6 III= 19.6 IV= 19.2 V=33-0  

* I~t, see Materials and methods' section. 
t SDR computed as the ratio of slightly damaged (Ds) to heavily damaged (Dh) seed in upper plant portion Ds:D h (upper). 
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between the two dates of planting in Mokwa appear to 
have been mainly caused by differences in the bug 
populations during both years (Table 3 and Figure 1). 
As a difference of only 8 days separates the earliest- and 
latest-maturing lines in this trial, maturity per se may 
not have played a predictable part in the colonization 
by stink bugs (Table 3). A wider gap in maturity is 
probably needed to observe clear-cut differences in the 
overall population of  stink bugs among the lines. 
Although damage is a function of the stink bug popula- 
tion, what is of  even greater importance is the time, vis- 
dz-vis the phenological stage of the plant, when a 
population capable of causing significant losses in 
yield is attained (Vincentine and Jimenez, 1977). I f  this 
happens to be during early podding (R2-R5; see Fehr 
and Caveness, 1976) (Figure 1), damage will be heavy. 
Therefore, despite the apparent uniformity in the stink 
bug population, nuances in the amount of time taken 
between onset of  podding and pod maturation in the 
different lines, rather than the total time taken from 
planting to harvest, may result in important dif- 
ferences in the level of  damage observed. Furthermore, 
we do not know whether certain differences observed 
in relation to damage are connected with oviposition 
preference by the insect, differences in juvenile 
development and/or mortality, etc; other studies are 
needed to determine this. 

In assessing seed damage, greater importance was 
given to the partitioning of damage between slight and 
heavy damage in the upper plant portion, as well as the 
seed damage index (Is~p. Our results show that a 
resistant variety will have, higher values for slight than 
for heavy seed damage :and, consequently the SDR 
(= Ds:Dh) in the upper portion of the plant should be 
> 1 for a resistant variety and < 1 for a susceptible 
variety thus: SDR resistant > 1 < SDR susceptible (see 
Table 8). Accordingly, TGx 713-09D, TGx 
307-048D, TGx 306-036C and TGx 814-036D 
appeared to be more resistant than other lines at 
Mokwa. Similarly, TGx 713-09D and TGx 539-5E 
were resistant at Ibadan. The same lines selected at 
both locations were outstanding for many of the other 
parameters that were considered. However, on the 
basis of  the various measurements taken it can be 
concluded that TGx 713-09D was most stable across 
both locations. 

The presence of greater damage on the upper 
portion of soybean plants is an indication of where 
most of  the feeding activity of  the insects is centred, 
and confirms similar reports from Brazil (Villas-Boas et 
al., 1985) as well as observations in the southern USA 
(D. M. Boethel, personal communication). Greater 
damage to the upper portion may also be attributed to 
the fact that pods in the lower portion were in a more 
advanced stage of development when the stink bug 
population reached damaging levels. Therefore, 
varieties in which pods matured fast may have suffered 
less bug damage by avoiding protracted feeding 
activity by the pest. 

As pod and seed damage was always greater on the 
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upper portion of  the plant, sufficient information on 
the resistance status of a variety to stink bug damage 
can be obtained using only the upper portion of  the 
plants. Furthermore, restricting the sampling unit to 
the upper part of  the plant will tend to reduce the 
probability of underestimating damage in early 
maturing varieties, because the generally older pods on 
the lower part of the stem will be excluded from such 
an assessment. It must also be pointed out that, when 
dealing with multiple soybean genotypes with 
different characteristics (e.g. indeterminate varieties), 
the earlier-formed pods are generally located nearer the 
base of the plant and are, therefore, the most likely to 
escape severe stink bug damage. Thus, in these cases 
more so than others, use of the upper (or distal) portion 
for damage assessment should be even more meaning- 
ful. 

Given the prevailing population of bugs at Mokwa 
vis-a-vis that at Ibadan, the former location is certainly 
more suitable for screening soybeans for resistance to 
stink bugs. Even though inconsistent results were 
obtained between locations for a number of entries, 
those that showed much-reduced damage levels in 
comparison to the control at Mokwa will be further 
evaluated to ascertain their scope of ecological adapta- 
bility: these include TGx 713-09D, TGx 306-048D, 
TGx 306-036D and TGx 814-036D. It is, however, 
expected that, given the high insect pressure under 
which these lines were initially selected, the level of  
resistance that they possess should be adequate for use 
in other soybean-growing areas where similar (or 
lower) stink bug population pressures have been 
recorded. 
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