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Evaluation of Soybean Genotypes at Coimbatore*

AN, KAW! and P. MADHAVA MENDN®

) Thirty one soybean cultivars wers evaluated for eight agronomic characters at
two locations for 6 seasons in Coimbatore. The genotype mean square in the pooled
analysis significantly exceeded the mean squares for interaction of genotype x location
and genolype x season for all the traits. On black leam soil the seed yield, number
of pods. seeds and nodes and height were greater than on red sandy loam soil. Sow-
ing done in May hes resulted in maximum production of nodes, pods, seeds and seed
yield under red sandy loam soil and has produced maximum seed vield, besides 1aking
maximum number of days to mature under block loam soil. All the varieties holding
the top 10 ranks on overall mean seed yield basis wore of tropical origin. EC 7034
producen the highest seed yield/plant, number or seeds and pods and had the maximuam

height at mawrity.

The availability of well-adapted
cultivars with high yield potential for
the successful cultivation needs no em-
phasis, especially for a new crop. The
variations in yield level evidence in soy-
bean types under different environments
are most ly due to photoperiodic reguire-
ments (Weber, 19682). The photoperio-
dic sensitivity determines to & consider-
able degree, the area of adaptation and
1ime of maturily of each cultivar. Hart-
win (1970) has stressed the need for
developing cultivars adapted for produ-
ction under low-latitude areas. The
piesent study on soybeans was, there-
fore, formulated for defining possibilities
of adaptation to specific areas and
planting dates of this photosensitive
crop under Coimbatore . (11° N latitude)
conditions.

MATERIAL AND METHODS

Field experiments were conducted
at the Central Farm 'L 1) and Millets
Breeding Station (L 2) of the Tamil Nadu
Agricultural University, Coimbatore 31
ecogeographically and phenotypically
diverse sovbean (Glycine max (L.}
Merrill) varieties were evaluated at the
above two locations under 6 biomonthly
sowings. Sowings were undertaken on
15 of September and November 1970.
January, March, May and July 1971.
Sowing dates were chosen to represent
the range of environmental site at the
Millets Breeding Station (L 2) had a red
sandy loam soil of poor fertility with
low sub-soil moisture supply and a cri-
tical level (ECe 1 8 mhosicm) of soluble
salt content of irrigation water. In con-
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trast, the soil at the experimental site in
the Central Farm (L 1) was a black loam
good native fertility having high availa“
ble sub-soil moisture. The irrigation
water had a negligible sall concentration
(ECe 0.8 mhos/cm).

A randomized block design with two
replications was used for each
test. The varietal plot contained a sin-
gle row of 25 plants spaced 20 cms.
Rows were 60 cm apart. The plots
were over planted and thinned in the
seedling stage. A starter dose of 20 kg
of N, 80 kg of P.O; and 60 kg of k.,O/ha
was placed in rows at the time of plant-
ing. The seeds were treated with peat-
based commercial inoculum Nitragin
before sowing.

Except for the character days to 50
per cent flowering, which was recorded
on a plot basis, measurements for all
other characters were taken on 10 ran-
dom plants per plot in each test and the
10-plant mean was used as the plot
value for the characters seed yield (g).
number of seeds, pods and nodes, height
(cm), days to first flowering and days
1c maturity.

RESULTS AND DISCUSSION

The pooled analysis of variance for
31 genotypes evaluated under six dates
of sowing and two locations constituting
12 environments for eight agronomic
characters is presented in Table I. Highly
significant variances due to genotypes
for all the characters under study indi-
cated that the average performance of
the genotypes in all tests were signifi-
cantly different. Mean squares for
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genotype » location were also highly
significant for all traits except -days to
50 per cent flowering. Genotype X sea-
son interactions were significant for
only four characters viz., days 1o first
flowering, 50 per cent flowering and ma-
turity and height at matutity, and genc-
type x season X location interaciions for
six. of the eight characters evaluated
exception of seed yield/plant and days
taken to first flowering.

Mean yield of seed and seven otnas
agronomic characteristics for each vari-
ety over seasons and locations are pre-
sented in Taole |l and the salient obser-
vations are summarised below:

Seed vield/plant: A range in
variation from 22.68¢gto B8.71¢g was
noticed with respect to seed yield, The’
highest seed yield was produced by the
variety EC 7034 (CNS, Australia) which
was statistically equalled by EC 39824
(Thailand), EC 39506 (Ringgit, Indonesia)
and EC 14437 (Australia). Besides, EC
39822 (8-2, Thailand) also recorded sig-
nificantly superior yield to the general
mean. An overall average vield of
20.80 g was recorded on black loam
soil (L1) compared to 7.03 g onred
sandy loam sojl (L2). The highest aver-
age yield of 25.99 g was produced undar
May planting, followed by 25.84 gin
July and 22.62 g in September in L1
location (Table lII). InL2 location also
the highest yield of 9.22 g was recorded
in May planting, followed by 8.60 g in
January and 8.49 g in March.

Number of seeds/plant: The
number of seeds/plant produced under
the two Jocations was significantiy
different averaging 145.8 seeds in L1
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THELE I, Menn performance of 31 varieties tor 8 aits over 2 locations 6 sowing :-Iltea_l;ﬂndiz
replications o

{ Varieties In order of decreasing mean yield )

fleld] Mumber Numbgr Number Height

Varietins plant of ol of at - ——
(gl sopds potls nodas maturity  first 50%, . maturily
{om) flowe- flowe-
ring ring

EC 7034 22.68 234.53 114.85 19.63 B7.75 40,37 43.45 - 97.23
EC 39824 20,19 209.71 104.52 18.52 56.55 £1.78 £44.78 ) a7.11
EC 38606 19,34 209.76 104.66 17.62 67.64  39.50 42,00 93.16.
EZ 14437 19.20 220.52 108.89 18.34 65.10 , 37.08 40,08 92.64
EC 29822 18.29 163.74 78.75 16.49 48.21 34,42 37.25 81.34
=C 28811 17.58 163.84 75.36 16.20 47.37 35.04 37.50 90.62
EC 14477 17.56 896.75 48.97 14.61 46.22 38.00 40.37  89.03
Hernan-49 17.28 127.16 63.02 18.32 66.59 34.25 37.20 98.69
EC 14475 17.05 181.01 81.85 17.81 B60.57 32.83 35.45 91.38
eC 29200 16.48 174,65 80.91 19.98 §0.91 48,33 51.76 109,96
imp. Pelican 16.47 159,80 74,63 16.87 51.16 3z2.91 36.54 30.62 -
EC 27600 15.63 111.32 49.28 16.10 43.30 33.62 36.08 90.94
EC 14460 14.55 87,07 41.98 12.68 29,95 33.66 36.29  '80.62
Hezrdee 14.10 86.27 47.58 12.18 24.40 33.50 35.95 89.05
EC 16111 13.35 128.28 58,652 14.58 359,32 32.81 35.62 B3.38
EC 38895 13.18 113.18 59.04 16.59 65.48 34.66 37.45 85.79
Davis 1270 84,65  39.40 10.87 22.417  31.00 33.83  83.44
Vihlis 12.01 75,37 3217 8.82 19.05 2B.20 30.91 85.64
Eempton 11.87 62.06 20,73 5.20 19,77 27.79 30.12 83.54
Iionstto $1.78 110.82 54.90 14.70 458,27 31.25 33.83 B4.45
Bieag i0.88  71.82  32.80 9,27 2520 28.29 30.66 B354
Hill 10,87 B4.51 a7.24 10.55 24,32 31.91 34.08 B83.58
EC 2311 10,73 64.52 33.31 8.84 16.88 28.20 30.62 BE.4B6
Semmes +0.31 68.84 30.51 9.65 18.01 29.20 31.54 83.56
fizcierpiece 10.24 T2.87 38.46 11.97 28.06 27.41 30.16 82.98
Lee 5,85 64,74 27.90 B8.20 15,80 28.04 30.54 B3.26
Fichett 9.68 G0.85 27.60 8.20 15.80 28.04 30.54 83.61
Merehief 9.G8 60.35 28.30 9.00 17.42 28.62 31.41 82.79
D 60.3547 8.62 59.55 27.97 9.14 18.47 27.04 29.58 82.62
O 60.7265 3.48 60.57 28.34 9.24 18.66 27,37 29.70 82.17
Punials-1 2.71 69.04 32.52 8.30 16.B7 28.41 31.70 84.04
LSD E%, 4,35 72,30 35,47 0.53 10.46 0.65 0.36 1.58
Giand mean 13,82 114.34 54,94 13.32 37.73 32,68 35.35 BE.53
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TABLE 111,
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EVALUATION OF SOYBEAN GENOTYPES

Exparssion ol agronomic characiers under different sowing dates and locallons

(Averaged over 2 replications and 31 varieties)

Characters/Locations

Sowing dates

Sep 70 Nov 70 Jan 71  Mar 71 May 71 July 71 €. D. 8% Mean/

| 1 I I ) Vi location

Secd yield [ Ly 22.62 18.27 16.53 15.44 25.99 26.84 20 80
plant (@) Ln 6.70 3.9  8.60 849 922 521 272  7.03
Mumber of seeds| L 168.31 130.72 145,88 132,77 1567.23 202.05 145.78
plant Ly 60.73 38.72 8313 85.00 54,38 51.63 28.74 68.93
Miumber of pods L, 71.81 62.35 2B8.99 B2.52 g6.70 10212 T7.43
plant Ly 29.60 19.45 36.08 37.82 45.76 25.85 15.27% 32.44
Mumber of nodes! L, 14.41 12.749 13.68 14,85 156,42 16.22 14.58
plan: Ly 11.30 10.62 11.86 12.74 13.03 12.83 0.33 12.08
Height at maturity L 44,68 38.43 42,65 41,09 4537  46.55 43.12
(em) L= 28,29 38.69 30.92 35.81 35.11 35.71 394 a2.34
Days to first Ly 32.32 33.80 31.83 31.33 33.50 33.46 32.72
flowering Ls 32.51 33,70 33.14 31.74 32.35 32.30 0.41 32.62
Days 1o 60%, L 34,54 36.45 36.69  34.82 36,20  33.88 35.43
flowsring La 3414 356.50 36.04 34.80 36.54 38.51 0.22 35.27
Days to maturity Ly 89.88 BB.16 B3.93 93.66 87.72 84,72 £1.3%
La 80.15 84.60 82.97 84.96 85 23 BE.27 0.98 B5.63

F

Ly = Black leem soil of Central Farm

L, = fed sandy loam soil of Millets Breeding Station

location and 68.9 seeds in L2 location
(Table ). July sowing produced the
maximum of seeds (202.05) under L1
location and May sowing the highest
(24.38) number of seeds under L2 loca-
tion. The number of seeds in different
varielies varied from 234.54 to 59.55
with EC 7034 producing the maximum
number of ‘seeds. This variely was
statistically on a par with six varieties,
EC 39800 (Dunfied, Niageria) and EC
39822,

anumber of pods/plant ;. On an
average 77.4 pods were produced on
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black lcam seil, compared to 32.4 pods
on red sandy loam soil, under L1 loca-
tion 102.1 pods were recorded in July,
86.7 in May and 71.8 in Seplember
sowing, while in L2 location 45.7 pods
were produced in May sowing, 37.2 in
March and 36.1 in Jenuary. A range in

variation of 114.85 to 27.60 pods/plant
was shown by the gerotypes under
study. EC 7034 which was statistically
equalled by EC 14437, EC 38506, EC
39824, EC 39800 and EC 14475 (San-
galo, Australia) produced the hichest
number of pods,plant.
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Number of nodes/plant: A range
of 19.98 to 8.20 nodes was exhibited
by the various types under study with
EC 39800 and EC 7034 producing a high
number of nodes. An average of 14,68
and 12.06 nodes/plant were produced in
L1 and L2 locations, respectively,plants
in black loam soil have recorded greater
number of nodes under all the sowing
dates.

Plant height at maturity : Plants
from sowings made in black loam soil
have averaged to a height of 43.1 em,
compared to 32.3 cm for those under
red sandy loam soil (Table Ill). A wide
variation of 67.75 cm to 15.80 cm was
observed in respect of this attribute.
EC 39800 and EC 14475 were not signi-
ficantly different from the tallest
variety EC 7034,

Days to first flowering: No sig-
nificant difference between the two
locations was revealed in September,
November and March sowings, Under
both L1 and L2 locatjons, sowings made
in November have taken the longest
duration of 33.9 and 33.7 days for
first flowering, respectively. Variety
D 60.8647 (USA) was the earliest to
flower in 27.0 days and EC 39800 the
latest in 48.3 days. Inall, 13 varieties
were later in duration for first floweting
than the general mean, all of which
with the exception of Hardee (USA)
were of tropical or sub-tropical origin.

Days to 50°%, flowering : Except
for that in March sowings, all the other
seasons produced differential effect
under the two test locations. The range
in variation expressed with regard to
this character has been 29.45 days for
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the earliest variety Lee (USA) to 51.76
days for the latest variety EC 39800
(Nigeria), Fourteen varieties including
Improved Pelican and Hardee from USA,
have taken greater number of ‘days 10
50 per cent flowering than the ‘general
mean. Rest of the varieties of U.S. ori-
gin were early in flowering. |

Days to maturity : In black loam
soil the number of days taken for matu-
rity was more under all the six seasons
tested. Except for September and. Jan-
uary sowings,all the other sowings have
shown differential responses under the
two test locations. Under L1 location,
May sowing has resulted in significant
lateness in maturity (97.72 days) whera
as under the L2 location maximum delay
in maturity was recorded for the sowing
done in September (80.15). A range of
109.76 days to B2.17 days was obser-
ved for this character, The varieties
EC 39800 (Nigeria) and D 60.7965(USA)
were the |atest and the earliest to
mature, respectively. D 60.7965 was
on & par in maturity with 9 other varie-
ties, D 60.9647, Norchief, Masterpiece
Lee, EC 16111, Pickett, Hampton, Sem-
mes and Bragg, all with the exception
of EC 16111 (China) having their origin
in America.

Effect of locations : Invariably
more seed yield, number of pods, seeds
and nodes and plant height were produ-
ced on black loam soil of Central Farm,
besides taking more number of days to
maturity, than on red sandy-loam soil
of Millets Breeding Station. Cartter
and Hartwig (1963) have reported that
soybeans are hetter adapted for produc-
tion on clay than either Corn or Cotton
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soils. - The other probable reasons for
low seed yield at the Millets Breeding
Sta_ﬂpn could be poor natjve fertility,
low moisture retention capacity and
high soluble- salt content of irrigation
water. Sanbuich ond Gotoh (1969)have
suggested that adaptability to site is
mainly due to response to soil fertility.

Effect of seasons : Sowing done
in"‘May has resulted in maximum produc-
tion of nodes, pods seeds and seed yield
under red sandy loam soil, Under black
loam soil also maximum seed vield was
obtained besides taking the maximum
number of days to mature with the same
sowing date. The seed vield of May
planting in the later location was not,
however, significantly different to
July planting. Besides. planting in July
has also produced more number of seeds,
pods and nodes and greater height.
According to Cartter and Hartwig(1963)
no single cultural factor is more impor-
tant to soybean production than plant-
ing date. The effeét’ of planting date
was observed by Mooers (1908) who
recognized that under southern U.S.A.
conditions late May or June plantings
would often produce the best yields,

Garner and Allard (1930) discussed
the significance of day length in the
flowering behaviour of soybeans and
explained these phenomena as changes
in day length accompanying changes in
planting date From their studies of
photoperiodic response of four soybean
varieties in green house experiments,
they observed that under a daily light
exposure of 12 hrs or less all varieties
became eatly maturing ones and ‘there
was little difference in the time required
by the four varieties to reach the bloom-
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ing stage. Inthe present investigation
a maximum of 12 hrs and 30 mts day
length was available for sowing on 15
July with the progressive decrease with
subsequent sowings, whereby ail the
varieties were observed to flower with-
in 45 days and there was a |ess than threa
days difference for average first flow-
ering under different sowing dates. The
US.A. varieties of maturity groups VI,
VIl and VIl were found to be early flow,
ering and maturing like their counterparis
in early maturity groups (0,0 and Il
Similar behaviour was experienced ear-
lier in respect of elite US. varieties
when tested under Coimbatore (112 i)
conditions (Kaw and Menon, 1871).

In most evaluation studies the
performance of genotypes averaged
over environments is &n imporiant
consideration for wide adaptation
and stability of performance. Table |
reveals that the varieties EC 7034, EC
39824, EC 38506, EC 14437, EC 35822,
EC 39821, EC 14477, Hernon 49, EC
14475 and EC 39800 proved to be the
10 most adaptable types across 12 envi-
ronments. According to Allard and Erac-
shaw (1964), the varieties which coulg
maintain productivity at a high level in
response to predictable and unpredicta-
ble transient fluctuations in environmenis
would lead to stability in productivity.
All the types that proved 1o be adapted
and high yielding under Coimbatore
cgro-climatic conditions presently, wats
of tropical or sub-tropical origin. In
general, cultivars adapled Tor produsiion
in the United States of America have
given unsalisfactory results,

EC 7024 (CNS, Australia).a medium
rnaturing variety which produced the
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highest seed vield/plant, also produced
he highest number of seeds and pods
and had the maximum height at maturity’
besides being the second last to flower
end mature. The varteties EC 7034,
£ 39822, EC 39824 and EC 39821 were
zarlier identified 25 promising medium
*o early maturing types with good yield
uatential |Kaw and Menon, 1971),

Before making any final varieta)
recommendations, the above findings,
sowever, need to be confirmed undar
zolid plantings, since the yield data in
rhe present investigation were based on
:pace planted individual plants.

The authors express their gratitude
to the Tamil Nadu Agricultural Univer-
sity for providing facilities for rhe con-
duct of these investigations and for
nermission to publish the results and to
Council of Scientific and Industrial Re-
search, New Delhi, for financial assis-
tance to the first author.
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