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On the Growth Stimulating Action of D-D Emulsion
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It is a well-known fact that the application of D-D for the co.ntrol.of nema-
todes results in the increase of yield of various crops. Although it 18 believed that
the nematode control causes the increased yield, the authors have- some dqubt
about it sincc increased yield is often experienced when the population of nema-
todes is not so big. It is considered to be due to the fact that a smll amount of
D-D stays in the soil and stimulates the growth of the plant. With the assump-
tion that the soil application of small amount of D-D in the form of . E.IG be effec-
tive similar to or better than in the case of its application as nema,nc.lde, the ex-
periment Was carried out. Unexpectedly satisfactory results were obtained _bo.th.m
the laboratory and field tests. Now authors are reporting this fact since it 18 1N~
teresting to be utilized widely as a stimulant to be applied in the soil.

MATERIALS

D-D soil fumigant (commercial sample) supplied by Shell Sekiyu KK
D-D EC—The above mentioned D-D 90% +-10% emulsifier to make emul-
sion (w/w). |
The test seeds used for the laboratory test—
Paddy rice, “Shin-Sembon”
Naked barley, “Tokai Hadaka No. 17
Lettuce, “Shiro Kaki Chisha” obtained in the market.
" Cucumber, “Ao-Dai-Kvuri” obtained in the market.

METHODS

Laboratory test—In order to find out the favourable or unfavourable effect of
D-D EC to the growth of root of the plant after germination, 5 cc each of D-D
EC diluted at fixed concentrations were put iato a petri dish where a piece of
cheese cloth was placed. 15 or 20 seeds were placed on the cheese cloth and kept
at 25°C for 72—120 hours. Then the length of the main root or the total root
length was measured. In the case of paddy rice, the soaked seen had already been
kf:‘pt at 25°C for 3 days and germinated 1-2 mm long before the experiment. One
trlal. consisted of 6-9 different D-D EC concentrations with 3 replications was
carried out from 8th January to 4th February. '

Pot test—Rice seedlings sown on dried seedbed on 9th July were transplanted
on 3rd August to pots (1/1,000 &.) treated as follows:
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1. D-D at 2 cc per pot (equivalent to 20 £./10 a.)’
D-D was injected at 15 cm depth on 28th July and soil was aerated on
2nd August. ‘

2. D-D EC treatment before flooding at 0.4 cc per pot (4 £./10 a.) _
D-D 90% EC diluted with water at 1:400 was sprinkled on the surface
of the soil.

3. D-D EC treatment after flooding at 0.4 cc per pot (4 £./10 a.)

D-D EC 90% diluted with water at 1:100 was poured in the pot after
irrigation followed by paddling.

4. D-D EC treatment after flooding at 0.2 cc per pot (2 £./10 a.)

0.2 cc of D-D EC 90% were treated in the similar way to (3).

5. No treatment.

A square 1/1,000 a. concrete pot was used for the experiment, planted with
3 seedlings per hill, 4 hills per pot, and 3 pots per treatment. Ammonium sulphate,
potassium chloride, calcium superphosphate were applied as basic fertiliser at 5 g.
each per pot. Top dressing was not made.

Fig. 1. The yield of spinach. Left—D-D EC 4 litre plot, Middle—D-D EC 2
litre plot, Right-—Check. '

_Sinf:e the starting of the experiment was late, a long-day treatment was madé
by lighting 60 w. white electric bulbs fixed at 30-50 cm above the top of the rice
plants for two hours (from 2-4 o’clock in the morning). On 23rd October, the

examination was made on the plant height, length of the 3rd leaf {(the 3rd from
the last leaf), and the number of stems which would bear heads.

Field test—
' Soil property: The test field was of granite alluvial and sandy loam (clay
4 - content 10%3).
Plots:

i 0.15 a. per plot, no replications.
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1. D-DEG 4 £./10 a.
2. D-DEC 2 £./10 a.
3. No treatment.

Treatment: ~ 1WO days before seeding, D-D emulsions were sprinkled at
100 £./a. in the seeding TOW where the water had been applied
at 200 £./a. and covered with soil. On 5th September, the
seeds of spinach soaked in water for 24 hours were sown 1n
the seeding row.

Fertilisation:  No basic fertiliser was given but on 27th September ammoni-
um sulphate dissolved in water was given at the rate of 1
kg./a. :

The distance between the plants was about 30.cm x 15 cm
after thinning.

Fxamination: On 21st December, 20 plants each were sampled at random
from the centre of each plot, and the exarnination on the state
of galls and yield was made. The state of gall infestation is
expressed in the form of “root-knot index” shown below.

S\(grade value X No. of plants in same grade)

: x 1
Total mumber of examined plants X 4 00%

Grade value—-4-Severe infestation
3-Many '
2-Medium
1-Little
0-None

The examination on yield was made on the length and weight

of the root, height of plant and weight of foliage of indi-
vidual plant.

1
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Results

ot i:?ric:to;ﬁ ;ﬁi—"r}}e }z;lverage root l_eng_th by each petri dish with 3 replications
T in Table 1. '.Thc 51gn_1ﬁcant difference between treatments at
2% level was observed by analysis of variance.

trcatf;.ddly r1(c::;:dwas treated for 3 days and 5 days. In the 3 day treatment D-D
Centmt.p ots1 id not show better root growth than check plots. In higher con-
ot 1(1351 1: g}tls, e.i. 9(;1 ppm plot, the rqot growth was inferior to that in the check
p}am; ; 15 : ought that the phytotoxic effect inhibited the root growth of the
10-5'_9 n 5 day treatrne-nt plots, th.c length of the roots in the treated plots at 9%
e o ppm was ?uperlor to that in the check, which is considered to be due to

stimulating action of D-D. The fact that the growth of the root in the treated

Eiots:at 90 ppm was not much better than the check plot may be the result that
e stimulation action offset the inhibition of the plant growth.
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Table 1. ‘The effect of D-D EC application to the growth of the
root of the crop after germination (25°C).

;Avcﬂ:!gﬂer}_g_th of the root {mm)

Nazked* .
D-D ‘Paddy rice barley Lettuce Cucumber
Concentration 3 days 5 days 3 days 5 days 4 E,rs
Check O 31.7 54.3 110.3 33.3 33.3
90 27.3 58.7 146 30.0 40.7
9 33 66.0 127 24.7 46.3
0.9 29.7 66.7 127 29.3 417
0.09 32.3 61.7 129.3 37.0 46.3
0.009 23.0 61.7 © 1373 36.0 49.3
0. 0009 — 64.0 119.3 40. % 52.0
0. 00009 — 68.3 116.7 40.7 47.0
0: 000009 — 56.0 T = — 49.3
LS.D. 5% 1.67 . 5.32 20. 1 5.65 3.84
"LSD. % 2,37 7.32 27.9 7.84 52

* Total length of the roots

1n the naked barley trial, roots were significantly longer in 90 ppm and 9x
10~ ppm plots. Since the root length of the plant in the 90 ppm—9 X% 10~% ppm
plots indicated 15% more growth than that in the check plots, concentrations be-
tween 9 x 10~2—90 ppm can be said to have stimulant action to the plant.

In the lettuce trial, inhibition of the root growth was observed in treated plots
between 9% 10-1—90 ppm, while at the lower concentrations than 9x 107 ppm
significant stimulating action was observed. Similar to the case of rice, it is con-
sidered that the inhibition of root growth and stimulant action offsets each other
between concentrations 9 x 1071 —90 ppm.

In the cucumber trial, the same stimulant action in the case of other plants
was observed.

. Pot test—The growing state of rice plants transplanted to the experiment po
in general was rather satisfactory except that some light phytotoxic effect was ob-

Table 2. The examination on the growth of paddy rice in D-D treated pots.

Application of D-D Time of Plant Length of No. of stems
per pot per 10 a. application height 3rd leaf with the
cc litre cm em last lcaf*

D-D 2 20 Before irrigation 99. 3 55.9 12.3

D-DEC 0.4 4 # " [02. 1 56. 3 13.9

»” 0.4 4 After #” 90.4 50.6 10.9

P 0.2 2 p " 93.5 52.8 10.6

Check e — 94.9 53.0 9.0
LSD. 5% ’ 2.09
1% - 3,05

* Which would bear heads.




ed in the D-D treated pots immediately after transplagting wit1.1 unhealthy
e - of leaves and late rooting. At the time of early tillering, no dli.TCI‘CIICC be-
colo (: eatments was observed. later the leaf-colour and plant he.lght of the
tWC@? irl; the plots where 0.4 cc of D-D EC were applied before irrigatlor.l, b.ccame
E:;‘tlef than in other plots, showing conspicuous difference at the beginning of
September. The examination on yield was ixr}poss.ible due to the latg t.rantsigﬁuz)tr-l
ing resulting in late heading ;ngl inzcomplct ripening. The last exammg

is shown in Table 2. . |

e P’E?; Elrll(:r‘:g; 1of stems with the last leaf which .would bear heads: in th% glotz
where 0.4 cc of D-D EC were applied before_irri_gatlon was many, be;ng1 ;5 oa‘(:c
{hat in the check. This means that the al?pllcatl.ﬂn of D-D EC at 4 ¢. /T'h a.algjovc
better yield of rice than that of D-D sqﬂ fumigant at 20 ﬁ./;ot . ;:n
phenomena may be due to the phytotoxicity caused by D-D at the beginning.

Field test—Table 3 shows the yield of spinach and the state of infestation by
rootknot nematodes.

Table 3. The yield of spinach and the state of infestation by rootknot nematodes.

Root : Weight of |
. Length of . Plant leaves & Total .
Application ~ Rootknot Diameter t(::;)groot Weight height stems wit.
per 10 a. index mm em . " em g g.
D-DEC4 L. 37.5 11. 4 19.3 7.4 30.0 48.0 55.4
v 28 23.8 8.8 15.5 3.4 26.9 24.7 28, 1
Check 32.5 6.7 14. 4 2.6 22.9 15.4 18.2
LS.D. 5% — 1.49 1.81 I.58 2.42 11.35 12. 67
1% — 2.00 2.42 2.1 3.24 15.17 16.93

State of infestion of Meloidogyne incognita acrila-is shown in rootknot index.
There was not much difference on the gall index between D-D EC 4 litre plot
and the check. IHowever, the yield in D-D 4 litre plot was almost as three times
as much of that in the check. ' '

Thus the application of D~D EC at the dosage rate of 4 £./10 a. is not enough
to control nematodes (1/5 of the usual dosage rate), but to accelerate the growth
of the crop resulting in the remarkably increased yield. It was concluded that
D-D EC application at 2 £./10 a. was too little to affect the yield significantly.

Discussion

Casida and Allen and many other researchers have reported that many erganic
fungicides and insecticides indicate stimulating action as well as inhibiting action
of plant growth. It has been clarificd by the authors that a small amount of D-D
stimulates the growth of the root of the crop through examination of the length
of the root of the germinating seeds. (Table 1.) When the concentration of D-D
was higher, the inhibition of root growth was ohserved on some plants, e.g. lettuce
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at 9% 107*—9 ppm., though in the range of proper concentration the ggrow.th of
the root was stimulated, .g. lettuce at less than 9 x 10™* ppm. }}s shown in Fig. 2,
this range is fairly wide, though it differs by the kind of the object crop.

150 ‘s 9x%10” "~9 x10”° ppm'—-é‘
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Fig. 2. Root length of some crops in several D-D concentrations.

Since distilled water was used in this germination experiment, the secondary
effects found in the usual D-D application test in the soil such as the increase of
ammonia or total-N content do not interfere the result, so that it can be assumed
that this vigorous growth of the root is entirely due to the direct stimulation of
D-D to the growth of the root. In the pot experiment, the application of 4 £./10
a. (1/5 of usual dosage rate) gave better effect than the application at 20 £./10 &
It is also thought that the small amount of D-D remained in the soil after the gas
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cvaporation stimulated the root of rice plants in the similar way to the EC ap-
plication, which resulted in the ncrease of stems in the D-D application at 20
£./10 a. plot. When D-D EC was applied in the irrigated water, D-D might not
directly contact with the root, and it was not so effective as in the case of D-D
application to the soil before irrigation.

In the field test, the D-D EC application of 1/5 amount of the usual dosage

rate did not show any noticeable nematicidal effect as shown in the gall index,

however, the yield was more than 3 time as much as that in the check plot. Thus
it may be concluded that in the similar way to the germination trial, a small
amount of D-D existing in the soil gave stimulating action f0 the crop for a long

time, resulting in the increase of yield.
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