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from which we can calenlale.

Students ‘t’ = R 'n__“ﬂq - 0'78‘} 10—2 _ .35,
v 1—R? 1-0°78"
The 1% level of Students ‘t* with n—2=8 degrees of freedom
is 336. We therefore conclude that the observer’s ranking
correlates sigoificantly with the true ranking. ‘

Spearman’s rank correlation co-efficient is thus a very useful
technique in finding out (a) whether two independent observers
show significant agreement between them in ranking a set of types
and (b) whether an experimentalist is proficient enough to judge the
various types by ranking them without any actual measurement,
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It has been pointed out by many investigators in several
instances that 2, 4-Dichlorophenoxy acetic acid, applied in herbicidal
concentrations leaves toxic effects in the svils. Attempts have been
made by workers to assess the persistence of its toxicity and in
almost all these studies the emergence of certain secdling like tomato,
cucumber and beans have becn used as criterin. Nutman et al (1945)
reported that 2, 4-D when applied in small quantities of herebicidal
concentrations had some toxic effect on soil but it disappeared in a
course of 36 days. Mitehell and Marth (1048) found soils kept in dry
conditions were toxic even at the end of 13 monthis. e Rose (1946)
Taylor (1947) and Kries (1947) all noted that 2, 4-D persists in soils
and supresses germination and growth of plants. Brown and
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Mitchell (1948), Carlson and Hamner (1948), Hernandez'.und;waﬂfeq;
(1948), Akamine (1951) have shown that the inactivation of 2,:4-D.
was greatly influenced by faclors like temperature, soil moisture, }_JH,‘
soil type, organic matter, autoelaving, rainfall, and other environ-
menial factors,

While nll this work relates to temperate conditions of climate
and soils, very little work has been done under tropieal conditions in
Indin. Some experiments were therefore conducted under regunlated
conditions- in laboratory, in the Department of Agriculture, Anna-
malai University, using two types of soils showing twa different pI
values fo study the toxic effects of 2, 4-D in ihe soils in a preli--
minary woy.

Materials and Methods: The germination and growth of Indian
fat beans (Dolichos lablah) sown at 2 week-intervals in treated and
non-treated flats wore used as critera for assessing the persistence of
2, 4-D toxicity in soils. Two types of soils, clayey and sa:fl'dji loam
with pH values of 7'8 and 6'5 respectively, were used in the experi-
menb. Wooden flate of 18"x12"x9" were filled with the soil to a
depth of 6". 2, 4-D was applied in pure acid form as a surface dusb
caleulated at 2 1b. por acre. Tifty bean seeds were sown in each flat
and at the end of 2 weeks, the extent of germination and number of
normal and abnormal seedlings in treated flats were noted and the
results compared with the control, These seedlings were pulled out
and another sowing was made immediately., Cropping was thus
- continned until the germination and growth of seedlings in treated
flats when expressed as a percentage of control was 95%, it was
assumed that the toxicity was lost. Tor each type of soil two flats
were treated and two flats were non-treated. The factor of leaching
was prevenied by allowing water in quantities just sufficient for
germination and growth of plants. To be sure that the chemical had
not been reached to the bottom, at the conclusion of the experiment
the soil in the flats was inverted and bean seeds were sown and the
germinadtion and growth of seedlings observed.,

Resulis: 2, 4-D ghowed toxic effects in sandy soils upto
8 weeks and in clayey soils upto 6 woeeks, The toxicity was lost two
weelis eavlier in clayey soils. Irrespective of soils germinating bean
seeds and scedlings exhibited various pattern of abnormalities in
treated flats. The chief modifications were formation of swollen
hypocotyl loop in certain sceds, reversion in germination, formation
of an irregularly thickened cancerous growth at base of stems from
which roots were given off, and alteration of size, Bhape, texture and
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TFre. 1.

Caneerous growihs at the base of stems of bean seedlings
induced by 2,4-13, TLeft extreme: GControl.

Alterntion in sbape, sivwe and venation of bean leaves
indueod by 2,4-D.  Loft: Treatod. Right: Control.
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venaiion -of leaves in many cases.. Fig. 1 shows the cancerous growth
at the base of stems, and Tig. 2 the alteration of size, shape and
venation of leaves. Table I shows the normal bean seedlings ex-
pressed as percentage of control until the toxicity was lost in both
soils,  Data - were also collected with regard to the emergence of
abnormal seeds and seedlings in flats treated with 2, 4-D at 2 weeks
intervals: in both soils until toxicity was lost and it is shown in
Table II. The perusal of the data in Table I will indicate that
there was a complete failure of emergence of normal seedlings for the
first 4 weeks in flats treated with 2, 4-D irrespective of the soil
types. It was interesting to note that while in sandy soils the
emergence of normal seedlings gradually increased from the 4th to
8th week, it was rather abrupt in clayey soils. By the end of
4 weeks, there was sudden emergence of normal seedlings almost
equalling the control in clayey soils.
- TABLE 1.

Percentage of emergence of normal bean seedlings at two week
intervals in sandy and clayey ‘soils treated with 2, 4.D.

Sandy Soils ) Clayoy
Intervel Counts regarding emeorgence of normal seedlings
botween
Normal Normal
treatment
0f2,4.D ; " Non- seodlings Non- seedlings
arid e O&vi ng Treated sreatad o;:gtg;s:? Treated treated oxpggszefd
seoils
(in weeks) , control control
10 Nil 7 Nil Nil 93 - Wil
2:2 Nil 70 Nil Nil 06 Nil
34 17 75 2267 7 84 0167
4'6 89 95 9368 87 88 08-86
08 RS ‘9o 08-05 P . .
TABLE Ii

Abnotmal seeds and scodlings expressed as a percentage of conirol ot
two week intervals in sandy soils and clayey -soils treated with 2, 4-D

Sandy soil - _ Glnyey soil
Tuterval between . Inlver\;nl hot\vo?n
application of I . application o
2, 4.D and sowing . Ayn(?‘;?:(;lf:(’gs 2, 4-D and sowing ﬁ};;:ﬁ{;n?
~of boon sceds - £ of bean soeds g
({in weoks) - {in weeks)
1, 0 8574 0 9189
- 2 8000 2 7500
8. 4 4666 4 5'7)
4, ({ 026 G Nil
5, 8 Nil i s
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Digcussion: Tn the resulls obtained with our exporiments it is
geen {hat sandy soil with 6'5 pll has relained toxicity for a Jonger
Lime than the dayey soil with a pll value of 7°8. In these experi-
mentg exeepb the variation in soil type and pH, every oiher factor
of environment, like temperature, moisture ete. was the same for
the different treatments, Akamine (1241) working in seils reported
that soils high in pH wvalue inactivated 2,4-D more rapidly than-
those low in plI valne. To our experiments also soile with a higher
pIH value has shown inactivalion neurly 2 weeks earlier than the soils
lower in pH wvalue. Thus our results are in consonance with
those of Akamine. In general it is further noted that abnormal
seeds and scedlings were altogether greater in sandy soils than in
clayey, although during the first sowing, the abnormal seedlings
were somewhat higher in clayey soils. Turther, the sandy soil in
the cage of our experiment has shown longer period of retention of 2,
4-D than clayey soils, These suggest that 2,4-D is more foxic in
sandy soils than clayey one. Nutman et al (1045) in attempting to
find out the toxio effects of 2,4-D in different soil types report
that in Rothamsted soil, a clayey one, 2,4-D had less marked effect
than in Wouburn soil, a sandy one. It was also interesiing to note
in our experiments that while emergence of normal seedlings was
gradual in sandy soil, ik was rather abrupt in clayey soil. Modifica-
tions exhibited by bean seeds, and seedlings were similar to those
deseribed by Zimmerman and Hitcheock (1942), De Rose (1946) and
Kries (1947).

It should be nofed that the experiments were conducted
under condilions where leaching was not permitted. When conducted
under field conditions, the amount of rainfall in a place is also likely
to influence the inactivation of 2,4-D and this has been pointed out
by De Rose (19406).

Summary and Conclusions: 2,4-D was applied as surface dust
in two types of soils with pH values 6'5 and T'8 respectively at
calculated rate of 2 lb. per acre. The germination and growth of
bean plants were used as criteria for assessing toxicity of 2,4-D in
herbicidal concentrations. The results within the limitations of the
experiments indicate that soil type and pH considerably affect the
inactivation of 2,4-D in herbicidal concentrations. Soils with high
pH value inactivated the herbicide earlier than the soil with a lower
pH value. The germination of bean sceds irrespective of soil types
exhibited warious patterns of abnormalities characteristic of the
compound 2,4-D, It was also noted that there was total failure of
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emergence of normal seedlings in soils treated with 2,4-D for the
first 4 weeks but thereafter the emergence of normal seedlings was
gradual in sandy soils while it was abrupt in clayey soils.
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