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Varietal Tolerance of Rice to Herbicides

By
A. MOHAMED ALK and S. SANKARAN?
ABSTRACT

Twenty nine rice varieties were tested for thair tolerance to herbicides. At normal
doses (3.5 kg a. i./ha) propanil did not cause mortality of plant but inflicted a mild chioro-
mis in Karuna, Ce, 36, = IKrishna, Veigal, IR. B, Kannskl, TKM. B, Cauvery, ADT, 27 and
GEB. 24 and severe chlorosis in PTE. 10, ASD, 5, BAM. 3, Bhavani, IR, 8. Jaganath,
Pennai, Bala, IR. 22 and |R. 20, However all these varieties recovered from chiorosis
within 10 days after application, Benthiocarb was highly seleciive on IR, 20, SH. 2R, B,
BAM, 3, GEB, 24, Kannaki and Vaigai whersas the varleties Bhavani, IR, 22, BTB, 10,
TEM, 6, Co. 32 and ADT. 27 were found to be less (olerant. \Varieties IR. 22, GEB. 24,
IR. 8, Bala, Kanchi and Bhavani were highly susceptible 1o the hethicide buiachior
whereas varieties Karuna, ADT. 27, harikalan ard Annspoorna were tolerant even to high
dose (B kg a.i./ha). Those tolerant japonica derivatives were susceptible to benthiocarb

while the suscepiible variely Ponni wes tolerant to benthiocarb.

INTRODUCTION

Rice varieties significantly differ in
their tolerance to herbicides (Badea
et al., 1970; Bueno and Cabanilla, 1971).
Chang (1971a) reported that japonica
variety Chianung 242 is more tolerant to
a herbicide Roundup (2-Chloro N-iso-
propyl acetanilide +-2, 4-D) than  other
varieties tested. For 2, 4-D application
indica varieties are more susceptible
than jeponice varieties (Anon, 1973).
The susceptibility of a particular variety
to a herbicide would not preclude the
use of this chemiceal in other varieties of
the same crop. The determination on
the effect of a new herbicide on all
popuiar varieties in a particular agrocli-
matic condition is of special impor-
tance in any weed control programme.
With this in view, trials were conduct-

ed to test the tolerance of 29 rice
varijeties to three herbicides butachiar,
benthiocarb and propanil.

MATERIALS AND METHODS

The varieties used inciuded 1all and
dwarf Jndice. dwarf mutant and
japonicas derivatives (Table). One
square metre plots were formed with
channel all round the plots. Seeds were
sown in lines with a spacing of 20x5cm
under low land condition. Germination
counts were taken on the sixth day
after sowina. |In the first trial taken in
October, 1973, herbicide benthiocarb
(G) 109, was applied on the eight day
in two concentrations namely 3 and 12
kg a.i./ha. Propanil was applied as
post-emergence spray on 21st day after
sowing at two levels namely 3 and 5.
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14 1 a. i./ha. Inthe second trial seeds
were sown in the last week of March
1974 and herbicide butachlor (G) 5 per
cent was applied on the sixth day after
sowing in three concentrations namely
2. 4 and € kg a. i./ha. The mortality of
seed|ings, if any, was recorded on the
40th day after sowing.

RESULTS AND DISCUSSION

Butachlor : The varieties greatly
very in their tolerance to herbicide. The
mean mortality percentage caused by
butschlor ranged from 15 to 72 for 2kg,
22 to 57 for 4 kg and 60 to 100 for B
kg a.i./he, Both tolerant and susceptible
varieties were found intall and dwarf
indica and japonica derivatives. In
lower dose of butachlor at 2kg a.i./ha
lesser mortality was noticed in ADT.27,
Karuna, Pennai, Karikalan, PTB. 10,
Kanchi, BAM, 3, SR. 26 B, Co. 29,
Annapoorna, IR. 20 and TN. 1. High
mortality (65-72) was noticed in IR. 22
GEB. 24, IR. 8, Ponni, Bala, Kannaki,
Krishna, DGW, Bhavani. At 4 kg a, i./ha
varieties IR. 22, Ponni, GEB. 24, ASD. 5
and Bhavani were highly susceptible
(97-88) whereas varieties Karuna, ADT,
27, Karikalan, TN. 1, PTB, 10, Pennai,
Annapoorna were moderately tolerant
(22-53). At very high dose of 8 kg
a. i.[ha the mortality ranged from 91 to
100 in most of the varieties except in
Karuna (60), ADT. 27 (80) and Karikalan
(83) which are all of japonica deriva-
tives. The other japonica derivative
Ponni is highly susceptible probably
due to the different parentage. In varie-
ties Karikalan and Karuna, ADT. 27 is
found as one of the parents and so
varieties ADT. 27, Karikalan and Karuna
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are tolerant to butachlor. [t is interest-
ing to’note that these tolerant japonica
derivatives are susceptible to herbicide
benthiocarb while the susceptible variety
Ponni is tolerant 1o herbicide bepthio-
carb (Sankaran and Mohamed Ali,
1974).

Benthiocarb: Application of
benthiocarb at 3 kg a. i./ha under wet
conditions recorded mortality percent-
age from 12 to 69 Whereas at high dose
of 12kg a. i./ha, it varied from 35 t0100
(Table). Response of varieties was the
same in both the doses of herbicide,
Both tolerant and susceptible - varieties
were found in tall and dwarf /indica
whereas the dwarf mutant and japonica
derivatives were less tolerant. The
highly tolerant varieties namely IR. 20,
SR. 26-B, BAM.3, GEB.24 and Kannaki
are either tall or dwarf /ndica types.
They are hardy in nature and the variety
SR.26. B and BAM. 3 are noted for
their saline resistance, The dwarf /ndicas
are hybrid derivatives which seem to
possess medium tolerance. The variet-
ies Bhavani, IR. 22, PTB. 10, TKM. 6,
Co. 36 and Co. 32 and ADT. 27 were
found to be least tolerant. It can be
stated that the popular tall /ndica variety
of Tamil Nadu, TKM. 6 which is noted
for its quality grain and multiple resis-
tance to pests and diseases is less
tolerant to this herbicide. The variety
GEB. 24 has independentiy behaved as
highly tolerant but on crossing with
TN. 1 the resultant progeny IR, 22 was
less tolerant. Thus, in hybrid varieties,
the tolerance seems to depend on their
parents. Chang (1971 b) observed that
the application of benthiocarb at 3 kg
a, i./ha on 4th day after transplanting
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T#ELE. Effect of herbicides butachior, benthiocarb and propanil on the mortality of rice seedling

9% Mortality and toleranee rating

' Eutachlo iocarb P *
Varlaty Parents or salection g Revthinest ropantl
2kp 4 kg 8 kg 3 ko 12 kg 14 kg
a.i.fha  aifhe  ai.Jha aifha aijha  zifha
1 2 3 4 5 G 7 B
Indica Tall .
PTE. 10 Thakka 25 B2 a4 B1 a8 24
B8 c E c E B
ASD. 5 Karthigai samba 52 B9 ag 39 28 G
C E E B E A
BAaM. 3 Bayagunda a4 74 g7 16 49 I3
g [ E A, G A
SR 26. B Kalar Samba 34 64 81 15 49 12
B D E A C A
FYR, 1 SR, 26, B xMTUL 1 - - —_ as 81 -
= o ¥y
Co, 32 Tiruchengode samba 45 6a a7 48 89 —
c D E c E A
Co. 29 Co. 4 x Co. 13 a3 Fit a8 34 73 13
8 G E B ] A
GEB. 24 Kitehili Semba 71 ap 100 12 54 7
D E E A C A
THM. & Co. 18 x GEB 24 55 75 83 a7 ] 1
c o E c E A
Ehavani Pata x BP. 176 58 as 93 45 100 10
C E E C A A
Indica Dwarf .
Krishna TH. 1x GEB. 24 1] an 93 3a 75 1
C B E 2} 0} A
Pannai TN, 1. % ASD. 1 el 83 & a4 Ba 15
A c E B E A
Annapoorna TH. 1. x PTE. 10 3n 48 an 32 a7 18
B C ] 8 E A
Bala TH. Tx N, 22 61 78 85 BB g0 82
‘ 1] D E C E C
Kanchi TN. 1 2 Co, 28 52 B3 a8 a3 73 42
i D E c o C
Cauvery TH, 1T x TEM. 8 42 71 a9 ) a4 10
C ] E B E A
Jaya TH. 1% T. 141 — — — 20 g2 8
_— B E A
Co, 37 (IET. 849) TN, 1 xCO. 29 45 ¥ a7 iz 81 4
_— [ D E A E o
Ik B Peta x Deegeo woogen 67 79 ag &2 BB —_
' D o] E C E A
1R, 20 Peta x TN, 1 IR. 262 x TEM. 6 33 i 100 18 35 15
B D E A C A
Kannaki IR. 8% THM. G &0 67 28 13 Go 22
c D E A D g8
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TABLE. Contd.

<
IR. 22 18, 8 x Tadulam 12
D
Co. 36 IR. 8 x Co. 32 Bu
C
T, 1 Taichung Mative EEE
Cee Goe woogen  Watural mutant 57
L
Dwart Mutant
Jagannth Owarl mutent from T, 141 50
C
Japonica
ADT, 27 Notin, 8 % GEE. 24 15
A
Karikalan T, 1 x ADT. 27 ZBZ
Koruna IR. & x ADT. 27 1‘:
Farnni Toichung 65 x Malayan indica 63

C

oo

A 5 £ 7
g7 100 59 100 23
E E c E ]
a7 100 28 5§ s
E E B E A
28 g1 - - '
E E
78 og - — _
8] E
78 87 45 55 5
D 3 c E A
3 B() 56 83 16
B 5] C 2 A
37 83 44 BE e
B E c E A
2z’ B0 44 86 8
B c o E )
97 a7y 24 92 20
E E B E A

Rzting for mortality: &4=0.20;

B=21-40; C=41-80; D=61-80; E=81-100%

* Propanil 3.5 kg a.l./ha caused no mortality and grade A to all varisties

caused little or no toxicity to bushy
indica TN. 1 and tall growing jeponica
variety Chainung. 242,

Propanil ; Atnormal dose of pro-
panil (3.5 | a.i./ha) no mortality of
plants was noticed but different degrees
of yellowing of leaves were observed in
all the varieties. Mild chlorosis was seen
in Karuna, Co. 36, Krishna, |ET 849
(Vaigai), IR.8, Kannaki, TKM. 6, Cauvery
ADT. 27 and GEB, 24. Marked chloro-
sis was noted in PTBE.10, ASD.5, BAM.
3, Bhavani, IR. &, Jaganath, Pennai,
Bala, IR. 22 and IR. 20, However all
these varieties recovered from chlerosis
within 10 days after application. It was
observed that plants with erect, green
thick leaves exhibited mild chiorosis
+han wide, thin, light green |eaves, At
ioxic dose, the mortality range varied
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from Oto 42 per cent (Table). The
varieties PVR.1, Co. 32, IR.8 and TKM.6
seemed to be highly tolerant whereas
Bala, PTB. 10, IR, 22 and Kannaki are
less tolerant, Smith (1961) reported that
propanil up to 13.5 kg a.i./ha did not
cause injury to rice,

From the above data, it can be
inferred that rice varieties showed
differential response to the herbicides,
Varieties IR. 22, GEB. 24, IR. 8, Bala,
Kanchi, DGW. Bhavani are highly sus-
ceptible for butachlor at 2 kg a. i./ha.
The varieties Karuna, ADT. 27, Kari-
kalan are tolerant to high doses of
butachlor of 8 kg a.i./ha. Propanil did
well on ADT. 27 whereas the varieties
IR. 20, SR. 26, B, BAM, 3 and GEB.

24, Kannakiand IET. 849 (Vaigai) were
highly selective to benthiocarb. - These
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tolerant varieties can be utilised for
breeding tolerant varieties of rice fof
the above herbicides. The highly sus-
ceptible varieties of butachlor, IR, 22
Bhavani, Bala, Kanchi were also less
tolerant to benthiocarb and propanil.
Hence lower dose of herbicides or suijt-
able mechanical weed control practices
have to be followed for the above
susceptible varieties, These results
further stressed the need for selecting a
suitable herbicide for each variety of
rice,
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