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INTRODUCTON

In the previous paper the effects of phe-
noxy herbicides (MCPA, 2,4,5-T and
Silvex) and propanil on the plant heig}y and
root length of four rice varieties were re-
ported

Silvex increased plant height of Taichung
Native 1 in foliar spray and decreased root
length of Bluebonnet and PI245717 when ap -
plied via root at all levels. All phenoxy her-
bicides over 4 ppm decreased plant height
in all varieties tested when applied to root.

In this paper the effects on organ differ-
entiation that is, number of new root and
tiller were reported,

The results strongly suggest that phenoxy
herbicide has a close relation to nitrogen
metabolism of rice.

MATERIALS AND METHODS

The same samples of previous report (3)
were used for investigation of number of
new root and tiller two weeks after herb-
icide treatment,

Four rice varieties, Taichung Native 1,
Caloro, Bluebonnet 50 and PI 245717 were
grown by water culture based on Kirkby et
a]-(lﬂ).

After 40 days-growing three phenoxy her-

bicides, MCPA (2, methyl- 4, chloroph-
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acid},

trichloro phenoxy acetic acid) Silvex(2, 4, 5~

enoxy acetic

trichlorphenoxy propionic acid) and
propanil (3, 4 — dichloropropioanilide) for
10 levels by

foliar spray and root administration.

comparison were applied at

RESULTS

Number of new Roots; Effects of herbi-
cide on number of new roots were shown in
Table 1 and 2. Propanil had no effect on
new root formation ., But 10 ppm of pro-
panil on Bluebonnet showed inhibition of new
formation in root application. When applied
via foliage PI 245717 was inhibited over 4 ppm.
Phenoxy herbicides in contrast with propanil

had great increase in new root formation.

2,45-T (2,4,5-

Maximum increase, 1300%, was observed
at (1.2 ppm of silvex in Taichung when app-
lied to root. In MCPA the highest incease
was shown in Taichung at the lowest con-
centration. The effect of foilar spray was
lower than in root application. Maximum
increase in foliar spray was 470% in silvex.
Taichung variety had the maximum value in
the case of root application. But the herbicide
concentration was 0.8 ppm which is 4 times
higher than in root application.

Varietal response were clearly different.
Taichung, Caloro, PI 245717 and Bluebonnet
were in decreasing order of response in
new root formation in root application and
foliar spray. In silvex and MCPA, a sharp
decrease in the effect by the increased her-

bicide concentration was found in Taichung

Table 1. The effect of herbicides on number of new root of rice (Root admininistration, %

increase, control . 100)

CoRCOM ppm 0.2 04 0.6 08 1.0 20 4.0 6.0 80  10.0
. C 126 110 100 122 9 100 100 120 100 100
Propanil 1 gs 90 g 95 00 100 9% 9% 95 100
B 110 100 105 95 00 92 92 100 114 100
P 100 650 110 98 100 95 105 100 95 70
MCPA C 600 420 560 502 540 75 - - -
T 1200 122 367 133 iy 0 0 - -
B 20 150 67 84 46 67 0 - - -
P 255 150 100 91 60 25 0 0 - -
24,5-T  C - - - - L - - - -
T 560 233 100 40 - ~ - - - -
B 50 83 125 - - - - - -
P 175 166 75 - - - - - - -
Silvex C 750 700 850 1050 600 550 467 400 - -
T 1300 650 500 280 467 420 0 0 0 0
B 67 200 125 100 115 &0 30 0 0 0
P 230 75 100 250 23 o0 105 38 40 50
C :Caloro T : Taichung B :Bluetonnet P PI1245717 —:dead

- 46 o
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Table 2. The effect of herbicides on number of new root of rice

control . 100)

(foliar spray, %increase,

Herbicide ppm 0.2 04 0.6 08 1.0 2.0 4.0 6.0 80  10.0
Propanil T 110 109 120 90 00 120 15 100 101 70
B 10 112 100 101 100 101 101 99 70 40
P 18 120 95 100 105 107 60 70 0 0
MCPA T 378 289 313 361 320 50 40 70 - -
B 246 100 167 105 70 0 0 67 0 0
P 175 153 133 166 200 70 60 40 0 0
24,5T T 150 60 0 0 0 - - - -
B 133 99 43 33 - - - - -
P 110 50 70 30 0 - - - -
Silvex T 100 173 214 470 2% 333 150 161 173 117
B 199 160 90 133 127 142 226 117 125 0
P 120 40 150 217 147 200 217 100 157 40

T : Taichung Native | B :Bluebonnet

but not in Caloro. MCPA had inhibition effect
in new root formation in the high concent-
ration range from either foliar or root app-
lication, Comparing with root application foli -
ar spray gave somewhat greater fructuation
in percent effect, Main reason of this fruc-
tuation will be attributed to spray which co-
uld not give exact amount of herbicide in
each levels as in root application,

Number of tiller; Effect of herbicides on
number of tiller were shown in Table 3 and
4. Propanil did not show any effect on till-
ering, High stimulating effect was found in MC
PA ana‘silvex in root application or foliar
spray. In the case of 2,4,5— T applied via
root, Taichung and PI 245717 were comple-
tely inhibited while Bluebonnet was stimulated.
In foliar spray no effect was found in 2,4,5-
T. It is difficut to evaluate 2,4,5—T effect
due to the effect of oil used as spray mixt-
mentioned. MCPA

was strongly stimulative to the 2 ppm

ure as  previously
level

and over this level inhibited in all verieties

PPl 245717

-1 dead

in root application. The highest perecentage
increase was 880 at 0.2 ppm of MCPA.

In the case of foliar spray all levels sho-
wed increase effect in all varieteties but Blu
Contrasting to MCPA,
a trend to give stimulating effect at

silvex had
high

ebonnet,

concentation.
tillering
Silv -

ex was most effective in PI 245717 showing

Varietal response to herbicide in

was also clear in root administration.

600% as maximum while other varieties sh-
owed below 300%. In foliar spray Taichung
had the highest response by 500% in silvex.
In Taichung silvex was more effective in
foliar spray and MCPA was more effective
in root administration while in PI 245717, sil-
vex was more effective in root application
and MCPA was more effective in foliar s-

pray.

DI SCUSSI ON

Propanil had no effect on new root form-
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Table 3. The effect of herbicides on number of tiller of rice

(Root administration, % increase, ccairai; 100
Herbicide ppm 0.2 04 0.6  Ox 1.0 2.0
Propanii C 100 100 100 100 100 100
T 100 100 100 100 100 100
B 100 100 100 10 100 100
p 100 100 100 100 100 100
MCPA C 334 220 182 18 140 100
T 100 80 360 467 32 240
B 300 240 240 180 2406 160
P 100 220 180 260 200 220
m_“fﬁzf - - - -
T 0 0 0 0 .
B 50 w0 w0 - - -
P 0 0 0 = - -
Silvex  C 100 100 100 100 100 100
T 100 100 200 132 268 80
B 100 100 100 100 234 100
p 10 100 600 100 250 100
C . Caloro T : Taiching Native 1 B : Bluebonnet P 1’1 245717

Table 4. The effect of herbicides on number of tiller of rice

(foliar spray, % increase, control. 100)

[

Herbicide ppm 0.2 04 06 08 10 2.

Propani T 100 100 100 100 100 100
B 100 100 100 100 160 100
P 100 100 100 100 100 100

"MCPA T 234 33 300 234 20 234
B 100 200 100 100 100 100
P 250 180 366 100 140 260

245-T T 100 100 100 100 00 -~
B 100 100 100 100 -
P 100 100 100 100 .

Silvex T 100 133 100 100 100 100
B 100 100 100 200 100 100
P 100 M40 100 100 140 100

T : Taichung Native 1 B Bluebornet P : P1245717 - dead

48 -

M

Faee Plam
1.0 6.0
100 100
100 100
100 100
100 100
0 0
100 -
100 0
200 200
132 0
140 200
220 400

-7 dead

40 6.0
100 100
100 100
100 100
380 340
100 370
200 180

i W500" 7 >100
100 100

200 160

8.0 10.0
100 100
100 100
100 100
100 100
0 0
0 0
67 0
100 200
300 300

80 100
100 100
100 100
100 100
150 360
100 100
180 234
00 220
100 100
300

100
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ation and tillering. In the field test no vari-
etal difference in response to propanil was
observed (16).

Phenoxy herbicides had more stimulative
effect in new root formation and tillering
than in plant height and root length in either
root administration or foliar spray. Kinetin
and IAA balances in plant affect the format-
ion of new buds (3). Phenoxy herbicides
in rice may change the hormonal balance in
a way to increase the tiller number and new
roots, It is not clear from the present
experiment whether the stimulation effect on
tillering and new root formation inhibits slant
height and root length. Even though there
were evidences that plant height was assoc-
iated with tillering (17). The study on this
subject in connection with hormonal balance
is hard to determine,

The effect on growth pattern was differ-
ent between herbicides, MCPA had the same
trend in the effect on tillering and on the
new root formation with its concentration
change while silvex required higher concen-
tration for tillering than for the new root
formation, From this result it could be con-
cluded that MCPA can be expected to incr-
ease tiller number around usual applicable
range but silvex can be expected to be eff-
ective only for new root formation at  the
same range.

The classification of rice variety is not a
easy one(2) and the degree of nitrogen
responsiveness is also difficult to be deter-
mined. But they can be grouped with some
relative boundaries (1,17). Varietal resp-
onse to the phenoxy herbicides showed some
relation to varietal nitrogen response. It can
be said that Taichung Native 1, Caloro. P1
245717 and Bluebonnet 50were in the decr-
easing order of nitrogenresponse in field

condition (8, 9,14,18). From

previously

mentioned results Taichung, Caloro PI 2457-
17, and Bluebonnet stimulated tiller and new
root formation in the decreasing order. It
can be concluded that of high response to
phenoxy herbicides. High nitrogen response
variety in community (field condition) has usu-
ally low nitrogen respone in the isolated con-
dition (17, 18).

Nitrogen response of rice is not yet eluc-
idated in relation with nitrogen and carboh-
ydrate metabolism, According to above res-
ult high nitrogen response variety may have
low nitrogen assimilation power in its gene-
tic characteristics, However nitrogen resp-
onsiveness depends not only nitrogen assim-
ilation power but also on carbohydrate met-
abolism. Since nitrogen responsiveness is
measured by dry matter yield in connection
with nitrogen level It is well known that phe-
noxy herbicides stiimulate protein synthesis,
Jarvis et al (7) reported the effect of
2.4-—D on the RNA synthes. Wort et al
19 observed that low concentrattn of 2, 4
— D increased protein content but depressed
the content of reducing sugars and 13 free
amino acids while MacLeod %'  found that
MCPA increased amino acids and sugare
at toxic lovel By these results phenoxy
herbicides in stimulating levels may increase
it could

protein synthesis. Consequently

be possible that high nitrogen response
variety is stimulated in protein synthesis by
phenoxy herbicides. In Schrader pointed out
the importance of growth regulator in car-
bon nitrogen that “C0, was more incor-
porated into amino acids by 2, 4 — D tre-
atment (16, It is clear that there are close
relationonship among nitrogen response pro-
teins systhesis, phenoxy herbicides, and
growth pattern.

Taichnng and Caloro are short grain vari

eties, P1245717 and Bluebonnet 50 are long
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grain varieties. Taichung is indica and
Caloro is Japonica variety. Taichung was
more sensitive of inceasing trend.of tiller num-
ber observed in field condition is supported
by this experiment. There is another factor
MCPA and 2,4 -D

were applied 15 to 25 days after

of application time,
trans-
planting (5, 6,12) in field Nurery life is
about 40 to 45 days.
herbicides were treated about 15 days ear-

In this experiment

lier than in field experiment

Yield increase in MCPA plot (4) might
be related with increasing tiller number.
There is other possibillity of MCPA effect
on high yield of rice as a growth stimulant
as indicated by this experiment. It is the
effect on new root formation. By the stim-
ulation of new root development rice root
can overcame the harmful reduction status
of rootzone,

Further studies are required for the eluc
idation of the above mentioned five possible

ways of phenoxy herbicides on rice yield.

SUMMARY

The effects of propani, MCPA; 2,4 5_T
and silvex on the numder of new

root and tiller on Taichung Native ], Caloro,

P1245717 and Bluebonnet 50 by root administ-

ration and foliar spray at 10 levels of conce-
ntration were investigated. Phenoxy herbicides
changed the growth pottern in the way of
increased number of tillers and new roots
rather than plant height or root length, It
was suggested that MCPA is only possible to
increase tillering around applicable range. Sil-
vex stimulated tillering at higher level than
that required to stimulate new root formation.
Varietal response on herbicides were diffe-
rent along with herbicide feeding part. There
higher

was trends that the nitrogen

response varieties also have a greater resp-

onse to stimulating effect of herbicide. Prop-

anil had no effect on growth and no injury

even about 20times of higher concentration

of phenoxy herbicide,
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