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EFFECT OF THE HERBICIDE RAMROD
ON THE CELLULOSE-DECOMPOSING ACTIVITY OF SOIL

Maritza Institute for Vegetable Crops, Plovdiv, Bulgaria

The wide use of herbicides in agriculture made it necessary to in-
vestigate their influence not only on weeds and their phytotoxicity re-
garding crops, but also the interaction with soil microorganisms. There
are some literature data about the effect of the herbicides on the cellu-
lose-decomposing microorganisms [1, 2, 5, 13, 14]. Our previously works
were also connected with this problem [7, 8]. In this work, the effect
of the herbicide Ramrod (N-isopropyl-a-chloracetamilid) on the activity
of cellulose-decomposing bacteria in field and laboratory conditions has
been examined.

METHODS

The herbicide, in the doses of 3.25 kg, 4.55 kg and 6.50 kg/ha, has
been used in stationary plots of 4 m? without crop, non manured with
40 t/ha of FYM (farmyard manure) or peat.

The laboratory experiments have been carried out at 20-22°C in the
soil of 65% water capacity. The model experiments has been carried
out: the first on the alluvial meadow soil with different fertilization;
mineral Py, Koy, organic 40 t/ha of FYM and organo-mineral 40 t/ha
of FYM and Ny, Psgp, Koyg. The second laboratory experiment has been
performed in the soils with different physico-echemical properties: allu-
vial-meadow soil leached chernozem — smolnitza with a heavy texture,
clay silt fraction 51,7% [9] with humus content of 3,3% and neutral re-
action. In the third model experiment the activity of herbicides in the
doses of 5,50 and 500 ppm at different temperatures (2-3° and 20-22°C)
has been examined.
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Fig. 1. Effect of the treatment with Ramrod on cellulose-decomposing activity of alluvial-meadow soil

1a — basiec, 2a — potential cellulose-decorposing activity; variants: 1 — control, 2 — 3.25 kg/ha of Ramrod, 3 — 4.55 kg/ha of Ramrod, 4 — 6.50
kg/ha of Ramrod, § — 40 t/ha of FYM (non-treated), 6 — 40 t/ha of FYM+3.25 kg/ha of Ramrod, 7 — 40 t/ha of FYM + 6.50 kg/ha of Ram-
rod, 8 — 40 t/ha of peat (non-treated), 9 — 40 t/ha of peat - 3.25 kg/ha of Ramrod, 10 — 40 t/ha of peat + 6.50 kg/ha of Ramrod
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The soil has been analyzed at 20, 50 and 100 days after the herbicide
treatment.

The activity of the cellulose-decomposition, basic and potential, has
been determined after the method of Pokorna-Kozowa [8]. The
results have been calculated according to the formula of Grunda [3]

CD, = »f—, where CD, — activity of cellulose-decomposition, p — amount

of decomposed cellulose in %, ¢t — time of incubation in days.
RESULTS

The field experiments showed that Ramrod, in the dose of 3,25 kg/ha
after 20 days of soil treatment caused an increase in the activity of cel-
lulose decomposition in the soil (Fig. 1). The similar results have been
obtained previously [9]. The herbicide used in the higher doses decreased
both basic and potential activity of cellulose-decomposition in the soil
layers 0-10 cm and 10-20 cm. The decrease of the basic activity of
cellulose decomposition caused by the highest dose of Ramrod persisted
up to the 150th day after soil treatment with this herbicide.

The introduction of 40 t/ha of FYM in the soil reduced the toxic
influence of herbicide on the activity of cellulose decomposition to the
different extent depending on the incubation time.

When Ramrod in the dose of 3,25 kg/ha with peat was introduced
into the soil, the increase in the cellulose decomposition was noted.
This stimulating effect of peat addition was reduced in the presence
of Ramrod in the dose of 6,50 kg/ha. Generally, the peat addition to
the soil reduced the inhibitory effect of Ramrod on the cellulose de-
composition to a lesser extent than FYM addition.

It has been known that the fertilization accelerates cellulose de-
composition in soil [7, 4, 16]. The model experiments confirmed it
(Fig. 2). The organo-mineral fertilization was found to be most effective
in the Ramrod presence of 5 and 50 ppm.

The incubation at different temperature caused some changes in the
activity of cellulose-decomposition.

The doses of Ramrod 500 and 1000 ppm were very toxic and inhibited
the process of cellulose decomposition.

The inhibiting effect of Ramrod on cellulose decomposition in the
chernozem-smolnitza soil was slighter than in the alluvial-meadow soil
(Fig. 3). This was probably caused by the humus and silt fraction content
in the leached chernozem-smolnitza soil. The humus content in the soil
and some physicochemical soil properties changes the toxicity of the
others herbicides on soil microflora [11, 12]. too.
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Fig. 2. Change of the cellulose-decomposing activity of alluvial meadow soil

la — basie, 22 — potential; variants: 1 — control, 2 — 5 ppm of Ramrod, 3 — 50 ppm of
Ramrod, 4 — 300 ppm of Ramrod, 5 — 1000 ppm of Ramrod (the same variants apply to

Cellulose—decomposing activity (CAa)

44 Non fertilized

31

] -

. —7 I
S 5 ,

44 Nzus Pauo Kzuo

1 mill

T

172 3 495
thh

treated with Ramrod and manured

Fig. 3 and Fig. 4)




P

Busi
I
-

44 —
L-"‘—'l
1
3_ ;
3 _‘ |
5 !
22 ;
< I
7 |
|
T T IL = H T
12345 17234565 12345
Days 20 50t 100"

Fig. 3. Effect of Ramrod on cellulose-decomposing activity of different soils in
controlled conditions

1a — a}luvial-meadow soil, 2a — leached chernozem-smolnitza; 1 . 5§ — as in Fig. 2
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Fig. 4. Effect of Ramrod on cellulose-decomposing activity of alluviél-meadow
soil at different temperatures; explanation as in Figs 2 and 3
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WPELYW HERBICYDU RAMROD NA AKTYWNOSC CELULOLITYCZNA GLEBY

Instytut Ogrodnictwa Marica, Plovdiv, Bulgaria

Streszczenie

W do$wiadczeniu polowym i doswiadczeniu modelowym badano wplyw N-izo-
propyl-a-chloroacetanilidu na celulolityczng aktywno$é aluwialnej gleby Igkowej.
Stwierdzono, ze Ramrod w dawkach 3,25 kg/ha stymulowal rozkiad celulozy, pod-
czas gdy w dawkach 4,55 i 6,50 kg/ha hamowal ten proces. Zahamowanie pod
wplywem dawki 4,55 kg/ha bylo krotkotrwale, przy podwyzszeniu dawki trwato
dtuzej.

Stosowanie herbicydéw na polu nawozonym obornikiem (40 t/ha) przyspieszalo
rozklad celulozy w stopniu znaczniejszym anizeli przy nawozeniu torfem. Efekt
ten widoczny byt po uplywic 100-150 dni od zastosowania nawozenia i herbicydu.

W doswiadczeniu $cistym hamujgce dzialanie herbicydu w dawce 5 i 50 ppm
zmniejszatlo sie pod wplywem nawozenia oraz w glebach ilastych i o wysokiej
zawarto$ci humusu. Zmiany temperatury (od 2-3° do 20-22°C) nie mialy wyraZnego
wplywu na zmiany w rozkladzie celulozy w obecno$ci herbicydu.
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BIVAHUE TEPBUILIMIA PAMPOX
HA LIEJIOJOIUTUYECKYIO AKTUBHOCTE IIOYBBI

Uncruryr OsowHbix Kyneryp Mapuna, IlnoBaus, Boarapus

PezwomMme

UccsienoBanyu B IOJECBOM M MOJEJIBHOM OIbITe BJIMAHME paMpoja Ha Iellro-
JOMUTUYECKYIO aKTHMBHOCTE aJJIIOBUAJILHOM JIyTOBO¥ IOuBbl. PamMpoxn B mo3e 3,25 xr/ra
CTUMYJIMPOBAJ Pa3MHOXKEHMe KJeTdyaTK¥M a B gJo3ax 4,55 u 6,50 kr/ra murnbuposal.
OcnabyieHue LEJIOJONUTUYECKOM aKTMBHOCTM OBIJIO KOPOTKOBPeMeHHO npu 4,55 Kr
M HEeCKOJBbKO JoJibile npu 6,50 xr/ra.

IIpumenenue repbuinmaa Ha mnojxe ynobpeHHoM HaBo3oM (40 T/ra) yCKOPAIO
pa3jioXeHue KJEeTYaTKM CUIbHee 4eM INpu ynobpeHunu topdom. BToT sdderT 6nIn
3aMeTteH mocie 100-150 pHelt OT mpMMEeHeHMA repOMLMZa U yRoGpeHm.

B MOJzennHOM OINbITe MHIUMOMpyrouMe nevictBue repbuumpma 5 m 50 ppm yMmeH-
maJock OCO0EHHO B MPUCYTCTBWII YyZoOpeHMs wm Oosbllero KOJMYECTBa TryMmyca.

Bausanue repbuuyia Ha pPa3MHOXKEHMe KJETYaTKM He 3aBUCUT OT XoJebaumit
TeMmepaTypbl: 2-3° mo 20-22°C.






