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INTERNATIONAL INSTITUTE OF TROPICAL AGRICULTURE 
P. M.B. 5320, Ibadan, Nigeria 

Nigeria 

1) Constraints in using seed leachate characteristics to estimate seed 
vigor for varietal seed keeping quality comparisons in soybeans 

Summary. Recent research has provided good evidence that characteris-
tics of seed leachate, such as electrical conductivity and optical density, 
can be used as a measure of relative vigor for different seed lots of the 
same variety. Because plant breeders selec ting for better seed longevity 
must make comparisons among varieties, studies were conduc ted to determine 
if leachate characteristics could be used to compare seed vigor among varie-
ties that vary in seed size, seed color and seed coat permeability. 

Seeds of a yellow- seeded variety (TGm 579) and a black-seeded variety 
(TGM 618) were soaked with seed coats either intact or removed. To mimic 
varietal differences in seed size, samples of 8, 10, 12 and 14 seeds were 
used. A second experiment was conducted to determine if varietal differences 
in hard seededness would confound varietal comparisons in seed vigor. Leach-
ate conduc t ivities of 5 varieties with slow seed imbibit i on were compar ed 
with those f r om 5 va rieties that imbibe rapidly. 

These studies showed that seed coat pigments influence optical density 
values of leachate and that varietal differences in hard seededness influ-
ence conductivity . Thus, it appears that for comparisons among varieties, 
seed coat removal would be necessary. Seed size also influences leachate 
conductivity values such that seeds would need to be weighed to adj ust con-
ductivity scores to remove the influence of seed size . Because seed coat 
removal i s time consuming it seems unlikely that seed leachate analysis will 
be used as a scr eenin g cri t erion by plant breeders who require rapid tests 
for comparisons amon g different genotypes . 

Introduction. Soybean seeds have a relatively s hort storage life and 
rapid loss of seed vigor is an acute problem in the tropics where high tem-
peratures and high relative humidities hasten seed deterioration. Varieties 
with genetically superior seed storability have been identified (Wien and 
Kuenema n, 1981) , and c r osses have been made to incorporate the improved seed 
l ongevity into high yielding backgrounds adapted to different tropical re-
gions. Thousands of progenies ar e being screened at IITA fo r their inherent 
storability . Seeds of breeding lines are aged , either by a modified accele-
rated aging technique (IITA, Annual Report, 1977) or by ambient storage , and 
subsequently evaluated for their relative vigor by emergence t ests from soi l . 

lt was felt that a l aboratory test for seed vigor after aging might 
improve screening precision . Seed l eachate charac teristics such as electri-
cal conductivity and optical density have shown promise as means to evaluate 
the relative vigor of different seed lots of the same variety (Matthews and 
Bradnock, 1968; Parrish and Leopold, 1977; McDonald , 1977; Yakl i c h and Kulik, 
1979). Little informa tion, however , is available on seed factors that might 
influence the use of leachate characteristics for relative seed vigor evalua -
tion among varieties . Effects of three seed characteris tics (seed size, seed 
coat color a nd seed coat permeability), thought likely to confound compari-
son among varieties, were evaluated in this study . 
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Materials and Methods. Experiment 1: Two soybean varieties that 
varied in seed coat color but were similar in seed size were chosen for the 
study. Yellow-seeded TGm 579 and black-seeded TGm 618 had seed sizes of 
11.7 and 11.3 g/100 seeds, respectively. Seedling emergence from soil was 
greater than 80% for both varieties, indicating high seed vigor. 

Two lots of 8, 10, 12 and 14 seeds of each variety -- one lot with in-
tact seed coats and the other lot with seed coats removed -- were separately 
soaked in 20 mls of distilled water in glass vials for 4 hr. The experi-
ment was completely randomized with three replications. After soaking, 
the solution was decanted into fresh vials for measurement of leachate con-
ductivity (µ mho/cm) and optical density at 390 run. 

Experiment 2: This experiment was conducted to determine whether 
varietal differences in seed coat permeability would confound comparison in 
seed vigor determined from seed leachate conductivity measurements. Ten 
IITA germplasm lines were harvested at physiological maturity (when pods 
were yellow) and kept in a dry environment to eliminate field weathering. 
After all pods were dry (4 weeks), plants were threshed by hand. From a 
previous study it was known that TGm 1, TGm 80, TGm 479, TGm 715 and TGm 
748 are soft seeded (imbibe water rapidly), while TGm 46, TGm 94, TGm 106, 
TGm 112 and TGm 920 hav e a high percentage of hard seed. One hundred seeds 
of each of the 10 varieties were soaked in 60 mls of distilled water in pe-
tri dishes. After 1 hr soaking the number of unimbibed seeds was recorded. 
The leachate conductivity of the solution in which the seeds were soaked 
was measured for each of the 10 varieties. This experiment was completely 
randomized with 2 replications. 

Results and Discussion. Effects of seed size: Increasing the number 
of seeds soaked from 8 to 14 increased the electrical conductivity and op-
tical density of leachate (Tables la and lb). This suggests that varietal 
differences in seed size could confound varietal comparisons for seed vigor 
based on leachate characteristics. This is in contrast with results of 
Tao (1978) who did not find significant differences in leachates conducti-
vity among seed size groups within a variety. As in our study, Yaklich et 
al. (1979) found seed size to have a measurable effect on leachate conduc-
tivity. They noted, and we concur, that the effect of seed size can be 
minimized by reporting leachate conduc tivity inµ mhos/cm/g seed. 

Effects of seed coat pigments: Leachate electrical conductivity values 
increased similarly for both varieties when seed coats were removed (Table 
2a), suggesting that pigments do not inf luence conductivity scores and, 
therefore, it would not be necessary to r emove seed coats when comparing 
storability of varieties with dif f erent seed coat colors. In contrast, seed 
coat removal did result in a markedly different response for the 2 varieties 
in regard to optical density of leachate (Table 2b). Optical density values 
were higher for black-seeded TGm 618 than for TGm 579 when coats were left 
intact, but were higher for TGm 579 when . coats were removed. Consequently, 
it would be necessary to remove seed coats for varietal comparisons of seed 
vigor based on leachate optical density va lues. Seed coat removal is a slow 
process and, therefore, not practical for breeders who need to evaluate large 
numbers of progenies. Optical density measurements of leachate may, how-
ever, be a useful measure of seed deterioration for seed physiologists 
(Priestly and Leopold, 1980) when only relatively few sample s are to be 
tested. 
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Effects of differential seed coat permeability: Five varieties with 
high per centage of hard seeds had significantly lower leachate conductivity 
scores than the five varieties with a low percentage of hard seeds (Fig . 1) , 
suggesting that varietal differences in seed coat permeability could con-
found varietal comparisons for seed vigor based on conductivity scores. For 
breeding purposes, it would be necessary to remove seed coats for varietal 
comparisons . 

Conclusions. Seed leachate characteristics such as electrical conduc-
tivity and optical density do not readily lend themselves for use as a screen-
ing method for making varietal comparisons for seed keeping quality because 
seed coa ts would necessarily have to be removed. Further, adjustments in 
leachate conductivity or optical density scores would need to be made for 
varietal differences in seed size. Replicated seedling emergence tests from 
uniform seed bed appear to be a better method for relative seed vigor evalua-
tions among varieties . 

Table la. Effect of varieties and seed number on leachate conductivity 
( µ mhos/cm) of TGm S79 and TGm 618 

Number of seeds soaked L.S . D. 
Varieties 8 10 12 14 Mean (.OS) 

TGm S79 1S7.S 267.3 304.0 298.7 2S6.9 32.67 

TGm 618 llS.8 138.8 190.2 241.2 171. s 
Mean 136.7 203.l 247.1 269.9 

L.S.D . 46 .2 (. 05) 

Mean a 17.08 20.3 20.6 19 .3 

aMeans after dividing the conductivity score by the number of seeds 
soaked to remove the effect of seed size. 

Table lb. Effect of varieties and the number of seed soaked on leachate op-
tical density at 390 nm, of TGm S79 and TGm 618 

Number of seeds soaked L . S.D. 
Varieties 8 10 12 14 Mean (.OS) 
TGm S79 0 . 089 0.128 0.1S4 o. 177 0.137 0. 108 
TGm 618 o. 173 0.214 0.2S2 0.307 0.237 
Mean 0.131 0. 171 0.203 o. 242 
L.S.D. (.OS) 0.153 

Mean a 0.016 0.017 0 . 017 0. 017 
a 

Means after dividing the optical density score by number of seeds 
soaked to remove the effect of seed size. 
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Table 2a . Effect of varieties and seed coa t on leachate conductivity 
(µ mhos/cm) of TGm 579 a nd TGm 618 

Varieties With Without Mean L.S.D. 
seed coat seed coat (. 05) 

TGm 579 200.2 313 . 6 256.9 32 . 67 
TGm 618 135.8 207.2 171.5 
Mean 168.0 260.4 
L.S.D. (.05) 32 . 67 

Table 2b . Effect of varieties and seed coat on leachate optical density at 
390 nm of TGm 579 and TGm 618 

Varieties With Without Mean L. S .D. 
seed coat seed coat ( . 05) 

TGm 579 0.025 o. 249 0 . 137 0 .108 

TGm 618 0 . 339 0. 134 0.237 

Mean 0. 182 0. 192 

L.S .D. ( . 05) 0.108 

Table 3 . Leachate conductivity of 5 soybean varieties with high percentage 
of hardseed and 5 varieties with low percentage of hardseed 

Variety 

High percentage of hardseed 
TGm 94 
TGm 11 2 

TGm 46 

TGm 106 
TGm 920 

Low percentage of hard seed 
TGm 479 
TGm 715 

TGm 80 

TGm 748 

TGm 1 

% hardseed 

31 
32 

38 

43 
44 

0 
2 
2 

7 

12 

Conductivity 
(m ho/cm) 

85 
75 
61 

128 
108 

250 
148 
199 

307 
212 
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