https://doi.org/10.29321/MAJ.10.A03487

Variability of Agronomic Characters in Soybean
(Glycine max (I..) Merrill) at Coimbatore, S. India

by
RAM NATH KAW! and P, MADHAVA MENON?

Introduction : Given the suitable variety and the required cultural
conditions, soybean with its 42% of high quality prute:n and 21% of oil, has a
high potential in India. A survey of the variability exlstmg in the material is
of primary importance, on which depends the correct choice of a suitable
variety for growing in a particular tract having a particular set of environ-
mental conditions. The greater the genetic diversity, the wider is the scope
for improvement.

Very little data on the genetic variability of different agronomic
characters in soybean have so far been reported in India, The present
investigation was undertaken to collect information on the range of variability
in 37 varieties of soybean with accredited performance elsewhere to test their
suitability for direct introduction and for future hybridization programmes,
Because of their high sensitivily to conditions of light and temperature, the
nced for well adapted soybcan varieties with the highest yield potential for a
particular latitudinal range hardly needs any emphasis. In addition, the
sensitivity of varieties to alkaline soil and irrigation water with high soluble
salt content is an important feature requiring attention in this region.

Materials and Methods : The data reported herein were collected [rom
two sets of field plantings of 37 varieties from U.S.A. (22), Australia (7),
Thailand (3), India (2); S. Africa (1), Nigeria (1) and China (1). The
experiment was laid ont in the Central Farm, Agricultural College and
Research Institute, Coimbatore (11°N) during 1969-70 in a split-plot design
with two replications. The main plots constituted the two sowing dates
(December 20, 1969 and January 20, 1970) and cach sub-plot consisted of
single rows of each variety 5 meters long and spaced 60 cm apart, with plants
in the row being spaced 20 cm apart, A basic dressing of Nay, PsO; 80 and
K40 60 kgs/hectare of fertilizers was applied. The soil *pH * value was 8.4
with a high soluble salt content of irrigation water (E. C, 4.2),

Data were collected on individual plant basis on 10 randomly sclected
planls per replication on; (1) Number of days to first ﬂnmring. (2) Number
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of days 1o 50% fowering, (3) Maturity - number of days taken from the day
of seeding to the maturity of the plant for harvest, (4) Number of nodes per
plant, (5) Number of pods per plant, (6) Number of beans per plant, (7) Hc:ght'
and (8) Bean yicld per plant,

Results : The varicetal differences exhibited by the various types.under
study for all the characters were highly significant (Table 1). Highly signi-
ficant differences were also recorded by sowing dates and varieties interaction
for the four characters, days to first flowering, days to 50% fiowering, maturity
and nodes per plant, whereas the interaction ‘in the remaining four characters
were not-significant' * Even though a markedly greater *F ' value was obtained
for sowing dates for the various characters under swdy, the significance of
difference turned out o be not - significant for want of sufficient degrees of
freedom for the error (a) component, except for the character maturity which
was, however, significant at 5%, level.

The varieties were broadly classified into various groups.on the basis of
general mean with its 95% confidence limits for the various characters under
study. The summary of the results are presented in Table 2. .

. Number of days to first flowering : _A range of 27.8 to 56.5 days was
observed for this character. Of the 37 varieties tested, 25 varieties inclmjiqg
20 form U.S.A., one from India, and four from Australia took the lowest
mean number of days for first flowering to be classified as very early (below 33
days) under Coimbatore (11°N) conditions. Eight varieties, viz., EC 3982_]'
and EC 39822 (Thailand), EC 27500 (Geduld, S. Africa), Tmproved Pelican
and Hill (U.S.A)), EC 14450 (Hernon 116) and Mamloxi (Australia) and
PLSo-15 (India) were classified as early (33.1-40.0 days). The varieties EC
7034 (CNS, Australia) and EC 9824 (Thailand) which took 43.5 and 45.3 days
for first flowering, respectively, were grouped as medium (40 1-47.0 days),
Easy-Cook (51.0 days) as medium late (47.1-54. {}] and EC 39800 {Dumﬁtd
Nigeria) as late—(54.1-61.0 days).

A significant interaction of sﬁwing dates and varieties was revealed
in respect of this character. The varicties EC 7034, Tmproved Pelican and
Petersen 90 Brand (U.S.A.) and EC 39822 and EC 39821 (Thalland} have taken
significantly lesser number of days for first flowering under the second sowing,

2. Number of days to 509 flowering : The variation in this character
ranged from 29.5to 59.7 days, The twenty-five varicties which were ‘very
early’ for first flowering could be grouped as very early for 50% blooming also,
taking less than 37 days in respect of this characteristic, Eight varieties, viz.,

EC 27500, EC 39821, EC 39822, Hill, Improved Pelican, EC 14450, PLSo-15

and Mamloxi were grouped und:r the early category (37. 1-44ﬂdays} an H;‘
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TasLe 2. The summary of performance of 31 Soybean varietles

Bean Days Days .
Vari vield Beans Pods to to Plant Height Mode:
aricty per per per  first  50% maturily (cm) P
plant  plant  plant flower- fower. (days) plani
(gm) ing ing
EC 7034 (CNS) 10.70 159.9 78.1 43.5 49.0 2.7 45,0 174
EC 39822 9.61 1050 538 34.3 373 856 M7 14.5
EC 39824 746 113.4 568 45.3 49.0 01.3 40.0 16.2
LEC 39821 7.24 75.4 A40.8 338 -373 B4.2 320 13.2
EC 14475 (Sangalo) 5.83 768 330 325 MB  BOS5 340 137
EC 27500 (Geduld) 582 539 245 345 370 8B 268 137
Lee 5.81 48.5 224 280+ 295 734, 168 68
EC 39800 (Dumiied) 5.68 no.1 51.5 56.5 59.7 105.4 4069 174
Davis 547 540 254 328 353 8L7 196 90
Wills 5.15 54.7 229 29.5 31.5 732 17.2 7.4
Hernon 49 4,87 56.8 208 320 36.3 8.6 49.G 158
Hill 4.68 51.3 234 335 37.5 78.0 197 8.7
Improved Pelican 4.62 569 294 348 380 g56 336 126
Hamplon-266 3,70 284 152 200 3L3 BL5 161 7.2
EC 14450 (Hernon 116) 3.53 3.6 18,1 35.3 38.3 83.2 0.2 8.5
Pickett 347 320 158 288 305 748 411 . 69
Mamlozi ) 3.38 62.8 0.5 37.8 40.0 ar6 20,7 9.8
Easy-Cook 3.23 500 235 510 383 1267 463 163
Semmes 3.26 356 16.8 28.0 L5 124 170 7.5
Hardee 324 383 200 325 358 799 171 86
D 60,9647 - 319 1.8 156 278 208 179 15.6 8.0
Tunjab-1 315 288 15.2 290 313 726 151 7.1
Worchief 3ill 20.0 138 0.0 35 M5 126 6.9
Masterpicce 3.02 267 148 283 310 87 1719 89
Monctta 3.02 356 176 3035 335 733 336 120
Dare 266 LT 133 313 333 739 18.5 8.3
E.74 246 38.0 17.6 320 33.3 Bi.5 14.7 79
PLS0O-15 ?,45 29.6 17.2 6.0 8.0 B7.4 24.5 124
Disoy 240 15.7 0.2 28.5 323 72.8 23.0 86
Clark-63 2.20 23.5 10.2 283 29.8 751 229 a7
Bragg 2,19 252 115 200 313 722 225 79
Rampage 207 223 116 285 300 723- 218 93
Peterson 90 Brand 1.80 216 128  2TE 295 0.8 221 59
Hood - 189 234 111 318 - 335 Bl6 193 78
Magoa 1.50 11.1 85 28,5 318 84.5 184 . 81
Chippewa 147 18.5 79 301 - 330 47 186 8.0
Jackson 142 16.4 10.1 28,0 208 70.3 201 7.2
General mean 307 464 230 330 358 813 M6 102
Varieti { 5.E. 067 + 837 +420 0316 0314 070 =136 + 035
S e, @ 5% 180 2359 1140 089 088 197 385 099
Varictiesy. | S-E. - — — +066 L0655+ 139 — +073
- 225

Sowingdates | C.D, @ 5%  — — = 219 204 285

b
L
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EC 7034 and EC 39824 under medium category (44.1-51.0 days). While none
- could be classified as medium late (51.1-58.0 days) for 509 flower production,
Easy-Cook (58.3 days) and EC 39800 (59.7 days) were classified as late types.
A significant earliness in 50% flower production?was exhibited by the varicties
EC 39821, EC 7034, Improved Pelican, EC 39822 and Davis (U.5.A.) under
the late sowing,

3. Maturity : The earliest maturing variety Jackson (70.3 days) was
statistically equalled by Peterson 90 Brand (70.8 days), Bragg (72.2 days) and
Rampage (72.3 days) all from U,S.A.  The other varicties also classified as
very early maturing types (72.4-80.3 days) in the present study include 13 from
U S.A., Punjab-1 from India and Wills from Australia, Whereas no variely
could be classificd as medium late (96.4-104.3 days), the varicties, Easy-Cook
and EC 39800 took 126.7 and 105.4 days, respectively, to mature and were
classed as late lypes (above 104,3 days), The varieties which could be con-
sidered as conforming 1o eariy (80.4 to 88.3 days) and medium (88.4-96.3 days)
groups suitable for Coimbatore conditions included EC 14475 (Australia),
Hampton-266, Hood, Davis (U.S.A.), K. 74, EC 14450, Hernon 49 (Australia),
EC 39821 (Thailand), Magna, Improved Pelican (U.S,A.), EC 39822 (Thailand),
PLSo-15 (India), Mamloxi (Australia) and EC 27500 (S. Africa) in their
ascending order of maturity in the former and two EC 39824 (Thailand) and
EC 7034 (Australia) in the latter gronp.

The different varieties have taken significantly more number of days for
maturity under the earlier sowing. With a delay of 31 days in sowing, a mean
carly maturity of approximately three days was recorded. A higly significant
interaction of sowing dates and varieties was cxhibited by the analysis of
variance for this character. The varicties EC 39824, Mamloxi, PLSo-15,
EC 7034, EC 39822, K.74, Hernon 49, Wills, Semmes, Bragg, Magna, EC 14430,
Pickett, Hardee, Dare, Peterson 90 Brand, and Jackson have, however,
behaved more or less similarly under both the sowing dates.

4. Number of nodes per plant: The number of nodes per plant varied
from 68 to 17.4 with varietics EC 39800 and EC 7034 having the highest
number (17.4), closely followed by Easy-Cook (16.3), EC 39824 (16.2) and
Hernon 49 (15.8). Seven varicties produced medium number of nodes per
plant, seven others had low number of nodes and cighteen varicties exhibited
very low number of nodes. Except for Punjab-1 and Wills, all the remaining
sixteen varieties producing very low number of nodes were from U.S.A.
Varieties Jackson, EC 14450, Hernon 49, EC 27500, Improved Pelican,
EC 39822, and PLSo-15 had lesser mumber, while all the remaining thirty
varieties produced greater number of nodes per plant in the first sowing than
in the second sowing, though deviation was significant only in EC 39800 and
Mamloxi.



286 The Madras Agricultural Journal

5. Number of pods per plant : The mean number ol pods per plant
varied from 7.9 to 78.1 with the varicty EC 7034 producing the highest number
of pods. Among the other four varieties that cxcceded the upper confidance
Jimit of the general mean, varicties EC 39824 with 56.8 pods, EC 39822 with
53.8 pods, and EC 39800 with 51,5 pods per plant were statistically at par and
diflcred significantly from the variety EC 39821 producing 40.8 pods-per plant,
Fourteen varicties were classified as having medium number (17.3-40.1) of
pods per plant, whercas ‘eighteen varicties, viz., PLSo-15 (India), Semmes,
Pickett, D60.9647 (U.S.A.), Punjub-1 (India), Himpton-266, Masterpicce,
Norchief, Dare, Peterson 90 Brand, Rampage, Bragg, Hood, Clark-63, Jackson,
Disoy, Magna and Chippewa (U.S.A.) in the descending. order, were Jow
bearers (5,8-17.2 pods per plant). There was no signiflcunl interaclion belween
variciics and sowing daics as pointed out earlier,

6. Number of beans per plant : A very wide range in values from [1.]
to 159.9 was observed with respect to this character and the variety EC 7024
exhibited the highest bean number (159.9) per plant, followed by EC 39824
(113.4), EC 39822 (105.0) and EC 39800 (99.1) in the very high group. Three
varieties EC 14475 (76.8), EC 39821 (75.4) and Mamloxi (62.8) were found to
be having a high (58.5-82.1) bean number per plant. Twelve varieties which
were statistically at par constituted the medium class (34.8-58.4) and the
remaining cighteen varieties also at par, had a Jow (11 1-34.7) bean number
per plant. Except for EC 14450 (Australia), PLSo-15 and Punjab-l (India)
all the low bearers were of U.S.A. erigin,

7. Height : The plant height varied from 12,6 em to 49 6 cm, variety
Hernon 49 from Australia being the tallest, closely followed by EC 39800
(46.9 cm), Easy-Cook (46.3 cm) and EC 7034 (45.6 cm).  Seven varicties, viz.
EC 39824 (400 cm), EC 39822 (34.7 cm), EC 14475 (34.0 cm), Moncita
(33.6 cm), Improved Pelican (33.6 cm), EC 39821 (32.9 cm) and EC 27500
(26.8 cm) could be classified as medium 1all (26.6-42,0 cm). Twenty-six
varieties were classified as short (i1.1-26,5 cm) under Coimbatore conditions
with variety Norchief (12.6 cm) from U.S.A. which was statistically cqualled
by five others, viz.,, Picketr, K,74, Punjab-1, D 60,9647 and Hampron-266,
being the shortest, '

8. Bean yicld per plant; The bean yield per plant in different varieties
varied from 1.42 gm to 10.70 gm, The highest yield of 10,7 gm was recorded
by EC 7034 (CNS), a variety from Australia which was statistically at par with
FC 39822 a variety from Thailand giving a yield of 9.6] gm and was followed
by EC 39824 and EC 39821 also from Thailand with a yield of 7.46 gm and
7.24 gm respectively, Six varieties, viz.,, EC 14475, EC 27500, Lee, EC 39800,
Davis and Wills producing statistically cqual yields have been classified as
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~medium yielders and the remaining 27 varieties as low yielders, The lowest
yield of 1.42.pm per plant was cxhibited by the varinlf Jackson, which was
statistically -at par with 19 varicties, viz., Chippews, Magna, Hood, Peterson
90 Brand, Rampage, Brapg, Clark-63, Disoy (U.5.A.), PLSo-15 (India), K.74
"(Australia), Dare, Monetia, Ma'ster-piecc, Norchief (U.5.A.), Punjab-1 (India),
‘D) 060.9647, Hardee, Semmes (U.S.A.) and Easy-Cook (China).

- Discussien: Most of the varieties of U,S.A. origin were the earlicst to
procuce flowers under Coimbatore conditions and the varieties of tropical
origin were cither medium in first flowering like EC 7034 (Australia) and
EC 39824 (Thailand), medium late like Easy-Cook {Originally from China)
or late like EC 39800 (Nigeria), Variety Eusy-Cook was however, late in 503

 flowering Tike EC 39800. That soybean varieties are adapted to rather narrow
‘belts of latitude is well known (Cartter, 1958). According to Parker and
Borthwick (1920), the length of period of darkness determined the flowering in
soybeans, The best-known example of this photoperiodic effect is the earliness
in date of blooming and maturity of a soybean variety as it is moved south,
Garner and Allard (1920) have reported reduction in the period of germination
to blossoming for four soybean varicties grown under summer day conditions
from 27-105 days to 21-28 days, when the daylight was shortened to 12 hours,

Mooers (1908) concluded that there is.pet only a steady shortening
of the season of growth as the date of planting is made late, but also that the
shortening is much more marked in some éurietics than in others., Similar to
these conclusions, a significant shortening of days to blooming was exhibited
by varieties EC 7034, Improved Pelican, EC 39822, EC 39821 and Peterson 20
Brand by delayed planting.

Seventeen of the 22 U.S. A, varieties belonging to maturity Group O to
Group VIII (Morse and Cartter, 1949) included in the present study were
found to have very early maturity. The variery Jackson (Group VII) showed
a mean maturity period of 70.3 days, Bragg (Group VII) of 72.2 days, Semmes
(Group VII1) of 72.4 days, Monetta (Group VIII) of 73.3 days and Lee (Group
VI) of 73.4 days compared to the varieties Chippewa (Group Q) which showed
a mean of 74,7 days, Norchicf (Group O) of 77.5 days and Magna (Group 11)
of §4.5 days. Hariwig (1954) from Mississippi and Garper and Allard (1920)
from Washington, D. C., among others have reported similar results. In
Mississippi, Wabash a Group IV strain matured 33 days later for a 72-day
delay in planting, whereas Roancke, a Group VII variety showed only a five
day difference in maturity for the same delay. At Washington, D.C, on
shortening the day light exposure to 12 beurs in a study on feur varieties
of soybzans, the period from germination to blossoming of the earliest variety
was reduced only slightly by the shortened day lepgth, whereas that of the
lale variety, Biloxi was radically reduced,
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The accession EC 7034 (CNS, Australia) the highest bean yielder-
(10,70 gm per plant) with a height of 45,6 cm had incidentally the highest
number of pods per plant, beans per plant and nodes per plant, besides being
medium in maturity (92.7 days). This variety was statistically at parin bean "
yield per plant with EC 39822 (a variety from Thailand) with a yield of
9.61 gm, a fairly high number of pods (53.8) and beans (105.0) per plant and
having medium height (34.7 cm) and carly maturity (85.6 days). These
varieties were closely followed in bean yield by EC 39824 and EC 39821 (both
from Thailand) with a yield of 7.46 gm and 7.24 gm respectively, Both these
cultures were medium tall with variety EC 39824 having sccond highest
number of pods (56.8), number of beans (113.4) and number of nodes (16 2)
besides being medium in maturity (91.3 days). The variety EC 39821 also
exhibited a fairly high number of beans per plant (75.4), high number of nodes
per plant (13 2) and was classed as an early maturing type. All these four
varieties, viz., EC 7034, EC 39822, EC 39824 and EC 39821 had yellow shining
beans, were non-shattering, besides being fairly tolerant 1o Rhizoctonia rot and
could as such, be considered as the more suitable types for immediate
cultivation as long as no variety better in yield and adaptability and producing
bolder beans is available. The superior performance of three of these in
July-October season has earlier been indicated by investigations at the Indian
Agrl, Research Institute Regional Station, Coimbatore (Krishnaswami, 1970).

Besides the above, the varieties Hernon 49, Wills, from Australia,
EC 27500 from South Africa and EC 39800 from Nigeria need special mention.
All these varicties produced bright green, luxuriant vegetative growth in the
early stages, undeterred by the high salinity and ‘pH’ of soil and water in
addition to having other desirable agronomic traits. These varieties could
not, however, produce impressive yield of beans on account of their high
susceptibility to Rhizoctonia disease in January sowing. The varieties EC 27500,
Hernon 4% and Wills proved 10 have high shatiering resistance and good bold
grains, EC 39800 exhibited the highest number of nodes per plant and
produced a reasonably high number of pods per plant and beans per plant.
On account of these desirable attributes, the varieties could be utilised in
suitable breediog programmes with other agronomically desirable types for
recovering superior recombinants.

Amongst the twenty-two varieties from U.S.A. included in the present
study, all excepting Lee and Davis identified themselves as low yielders. The
varieties Lee with a yield of 5.81 gm per plant, Davis with 5.47 gm per plant
from amongst the medium yielders and Hill with 4,68 gm per plant from
the low yielders, have, however, shown some promise. The varieties Lee and
Davis had very bold grains and all the three had medium number of pods
per plant, medium number of beans per plant and low node number, The
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variely Davis had early maturity (81.7 days) whereas Lee (73.4 days) and Hill
(78.0 days) were very early maturing types. The significant variability for the
agronomic characteristics expressed by the varieties studied, would point to
the potentialities in breeding new types by hybridization for improving the
yield itself and for incorporating synchronization of flowering and detcrminate
growth habit, in addition to the resistance to various diseases and to their use
in direct cultivation when early maturing types are desired,

The very low nodulation of the soybeans even after bacterial inoculation
under the conditions of high soluble salt content and PH’ of irrigation water
and soil, has been mainly responsible for less 1mpr¢fswc yields obtained,
These edaphic conditions also inhibited the efficiency of ‘active’ iron utiliza-
tion, resulting in chlorosis which had to be corrected by foliar application
of iron. Weiss (1943) and Mc George (1949) have stressed the significance
of plant acidity in keeping iron active. Another factor responsible for causing
low yield was the onset of Rhizoctonia root rot in January, 1970 sowing and
onwards, when the weather became warm and humid. It may be that these
tests have not fully revealed the varietal potentialities but the greater efficiency
of the better performers under adverse conditions obtained herein, is clearly
indicative of their superior potential.

Summary: A set of 37 varieties of soybeans of diverse origin was
evaluated 1o find out the range of variability. Observations were recorded
for 1wo sets of sowings with respect to the attributes—days to first flowering,
days to 50% flowering, days to maturity, number of nodes per plant, number
of pods per plant, number of beans per plant, plant height and bean yield
per plant.

The varictal differences for all the characters were highly significant,
Highly significant differences for sowing dates and varicties interaction were
recorded for four characters, viz., days to first flowering, days to 50¢ flowering,
days to maturity and nodes per plant. Except for days to maturity, the
differences exhibited by the two sowing dates were not significant, Most of
the varieties from U.S.A. were found to be very early to bloom, whereas
those of tropical origin were ‘medium to late under Coimbatore conditions,
The varieties from U.S.A. belonging to late maturiyy Groups (VI, VII, VIII)
were found to be early maturing like their counterparts in the early maturity
groups, (01, II). Delayed sowing in January in general, resulted in carlier
fHower production, earlier maturity, lesser number of nodes and peds per plant
and lesser yield per plant than when sown in December,

EC 7034 (Australia), a medium maturing variey gave the best yicld
performance, followed by EC 39822, EC 39824 and EC 39821 (all from
Thailand). This variety also produced the highest number of pods, beans and
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nodes per plant. EC 39824 was second only to EC 7034 in aumber. of pods
per plant and number of beans per plant,  All.the four varieties listed, proved
to be suitable to Coimbatore conditions and tolerant to high salinity.
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