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Integrated weed management with. new low rate herbicide and non-
chemical methods for rice-rice-green gram cropping system
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Abstract : Experiments were carried out to study the integrated methods of weed management using
acetochlor the new low rate herbicide, incorporation of biomass of weed Lantana camara L., and azolla
with two different land preparation methods in ‘rice-rice-greengram’ cropping system. Land preparation
methods of paraquat at 1,0 kg ha' + tractor ploughing with cage wheel by one pass and tractor ploughing
with cage wheel by two passes are comparable in weed control. Acetochlor 30 g ha! was selective and
efficient in checking the weeds than the higher dose (75 g ha') in both the rice crops. Acctochlor
application of 8 DAT + HW controlled the weeds efficiently than applied at transplanting. Among the
nan-chemical weed management methods, lantana incorporation + HW showed effective weed contral
(especially the sedges) due to the release of allelo chemicals and addition of nitrogen through lantana
incorporation also complemented for the increased grain and straw vield, resulting in higher net income.
The lantana biomass incorporation is ecologically safe, because it Is noi causing any residue problem.
(Key words : Acetochlor, Butachlor, Paraguat, Lantana camara L., rice, cropping system, integrated

weed management)

Weed infestation was the primary
constraint in rice production, Yield reduction caused
by uncontrolled weed growth through a crop season
has been estimated to be from 16 to 86 per cent
Cropping systems play a vital role in weed
management. Rotation of low land rice with upland
crop will reduce infestation of weeds in rice
(Srinivasan et al, 1992). Land preparation
especially pudding and harrowing provided weed
free conditions at planting and helped in better crop
establishment. In intensive cropping, use of
herbicides form an integral part of crop
production technology. The over dependence and
over use of herbicides for weed management
resulted in greater pressure on farmers to reduce
herbicide use and the need to reorient our efforts
towards non-chemical and non-hazardous means of
weed management, Hence an integrated weed
management strategy was formulated to reduce the

technological gap in weed management of rice
based cropping system integrating the tillage
methods, herbicide (new low rate herbicides
"acetochlor”, butachlor and paraquat) and non
chemical methods of using Lantana camara
biormass and azolla for effective alternative for weed
control in ‘rice-rice-greengram’ cropping system.

Materials and Methods

Field experiments were carried oul at Tamil
Nadu Agricultural University, Coimbatore from
June, 1996 to April 1998 (o evaluate the efficacy of
land preparation methods and integrated methods

of weed managment using the low rate new
herbicide acetochlor and incorporation of a weed
Lantana camara L. biomass and azolla in the "rice
(CORH1)-rice (Co 45) - greengram (KM-2)"
cropping system. Experiments were laid out in split
plot design, replicated thrice. The main plot
treatment includes two land preparation methods
viz., tractor ploughing with cage wheel by two
passes (M1) and spraying paraquat at 1.0 ke ha' (7
days before tractor ploughing) + tractor ploughing
with cage wheel by one pass (M2). The sub-plot
treatment include ten weed management methods
viz., acetochlor at 50 g ha" at transplanting + HW
(40 DAT) (8,), acetochlor at 50 g ha" at 8 DAT +
HW (40 DAT) (8,), acetochlor at 75 g ha' at
transplanting (S,), acetochlor at 75 g ha at 8 DAT
(S,), Lantana camara L. biomass incorporation at 3
t ha' + acetochlor at 50 g ha' at 8 DAT (8),
Lantana camara L. biomass incorporation at 5t ha:
'+ HW (40 DAT) (S,), acetochlor at 50 g ha' at
% DAT + azolla inoculation as dual culture at 2.5
tha' (S,), butachlor at 1.25 kg ha' as pre emergence
+ HW (40 DAT) (S,), hand weeding twice (20 and
40 DAT) (8,) and control (S,). The experiment
was carried out for two years, (ie.) kharif, rabi and
summer of 1996-97 (1 year) and kharif, mabi and
summer of 1997-98 (IT year). The other practices
(fertilizer, irrigation and plant protection) given were
same to all treatment as per the recommendation.

Results and Discussion
Weed spectrum

The weed spectrum observed consisted of
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cleven species, of which three were grasses, three
sedées, and five broad leaved and aquatic weeds,
The predominant weeds were Echinochloa crus-galli
L. in grass, Cyperus iria L. in sedges, Eclipla alba
L. in broad leaved weeds and Marsilea quadrifolia
L. in aquatic weeds. The other weeds recorded in
the experimental fields were, Echinochloa colona
L. Paspalum distichum L. Cyperus difformis
L. Fimbristelis miliacea L. Ammania baccifera
L. Ludwigia parviflora, Monochoria vaginalis L.

Weed population

In both the years (1996-97 & 1997-98) there
was not significant differences observed
between the land preparation methods on grass weed
population (Except Ist crop, 1996-97) at 20 DAT
(Table 1). In crop I (1996-97) paraquat + tractor
ploughing with cage wheel by one pass exerted a
marked influence on the control of grass weeds
(12.44m™) compared to tractor ploughing with cage
wheel by two passes (14.12 m?). The similar trend
was observed in the control of broad leaved weeds
also. However, the sedges population was
effectively controlled by the land preparation
methods of paraquat + tractor ploughing with cage
wheel by one pass compared to tractor ploughing
with cage wheel by two passes in Ist and TInd crops
of both the vears. The similar trend was observed
by Choudhury (1995) and Kandasamy and Krishna
Kumar (1997).

Among the weed management methods,
acetochlor 50 g ha' at 8 DAT + HW recorded lower
grasses and broad leaved weeds population in | &
11 crops of both the years, The sedges were
effectively controlled by lantana incorporation +
HW treatment. Both these treatments were on poor
and significantly superior than the control and the
recommended practice of butachlor 1.25 kg ha”
+HW.

Weed Control Efficiency (WCE) and Weed
Index (W1}

Among the land preparation methods, paraquat
application + tractor ploughing with cage wheel by one
pass recorded higher WCE and lower W1 per cent in all
the crops in both the years, in controlling the grasses.
sedges and broad leaved weeds than the tractor plough-
ing with cage wheel by two passes (Table 2).

Among the weed managemenit mcthods,
acetochlor 50 ¢ ha' at 8 DAT + HW recorded higher
WCE in controlling grasses. Where as the sedges
were effectively controlled by lantana biomass-
incorporation + HW than any other treatment. It
was higher WCE and lower W1 than the

recommended practice of butachlor 1.25 kg ha'
HW and the control in both the years of study.

Grain yield and Economics

In both the vears in rice-rice system the land
preparation methods did not show any significant in-
fluence on the grain and straw yield of rice and net in-
come and B:C ratio. However, the values arc numeri-
cally higher in paraquat + tractor ploughing with cage
wheel by one pass than the tractor ploughing with cage
wheel by two passes (Table 3),

Among the weed management methods
acetochlor 50 g ha at 8 DAT +HW recorded higher
grain and straw yield, net income and B:C ratio of
rice in both the years of rice crops and it was on
par with lantana incorporation +HW. It was superior
to all other weed management treatments. The
lowest grain vield, straw yield, net income and B:C
ratio recorded in unweeded control plot.

Studies on Lantana

The fresh biomass of lantana was analysed
for its nutrient potential. The results showed that
nitrogen, phosphorus and potassium content of fresh
foliage was. 0.85 per cent, 0.15 per cent and 0.92
per cent, respectively. Sharma et al. (1938) also
reported similar findings regarding the nutrient
content of lantana plant.

The total phenol content in the fresh
biomass were estimated as per the procedure given
by Bray and Thorpe (1954). The result showed
that the total phenol content was 265 pg/g in fresh
leaves. Many reports indicated that allelopathy plays
an important role in weed-weed interaction
(Newman and Rovira, 1975). Arora and Kohli
(1993) observed that lantana incorporation reduced
both the radicle and plumule growth of weed seeds.

Herbicide residuve

Research on herbicides applied to rice crop
were rarely a problem in the succeeding crops. The
residue of the new herbicide acetochlor in soil and
grain samples were estimated by adopting the
procedure given by (Anonymous, 1995). The result
showed that, there was no residue in soil and grain
sample after the harvest of crops. In all the samples,
the residue was below detectable limit (BDL). 1t
was below 0.01 mg g' of sample tested. Similar
observations were also made in maize crop by
Bhagat et af. (1996). The growth and yield of
succeeding green gram crop was not affected by
the acetochlor, (or) but achlor herbicides. But the
weed management methods adopted in the rice



k. Umapathi ¢f al.,

(S0 hed)
€20 610 ag'0 g1°0 G170 6T°0 HE0 9z0 g £T'0 L0 a9zl an
1o oo 10 ai'n T 800 PO 610 il RE0 1o ol El'n Tas
(gg°2) | Wog) {rea) (o' gh to1°c) (e ) tried {go°¢) (ge'g {nz'e) (zs ) {er-e)
T EEnl - Tl L6 E6°LT Le it F9L1 Tt aL 6l 08'® ESTT BLIE BEHE g

L) {1z (90°gd {fe't (c871) fa17Eh togz) tgr'z) (rgl) fzgzh tgo°g) (osg)

a0°T F1'6 £8'¢ £E°E) Sf°t r6'9 L& L ré’e [t ¥ 67751 s | oy Cl g
(e 1) ez (gg5°1) ler-z) teg°1) feg'1) (u671) trrg) (68°1) (+e Tl £95°7) (ro°z)

el o SEL 96 e ag't 60 ¢ L6 o' zis £6°01 ozt s
(WA ] ({co°g) (roz) [ PAF: oLz (o T) {zg't (£e°7) el (Log) (rezh (Legd

a0 €1zl 69°% G6FCH gR'ZI 69°% gLrl RT°% LRE Lo 1€l €Ll ‘s
(69°0) LLozd tog 1) {o1°z) (9971) (oLl (eez) {yo-2) (ret) Lea td i6g1) (ev'zT)

000 Z6h'E i L1 9T€ 18°E LE°8 69°¢ 29z GEP o't ET s
{go 1) trzz (og1) (£9°2) (g971) torz) (og z) (51°¢) {6671) (LEE) {(go°7) (La-g)

ran GEL A L8l 01'E 919 6578 < RETY ZEE 0Lg LI e el s
Loe 1) (1+2) lz1ro (og ¢l (fz°z) (ro'z Lep el (6671) (cz g) ez ) lzg o) (oe't

o ard £1°a £0°9 Gt gl 0EL 6% 96 [ 6L 0L gLl 08 €| g
(58°1) (£9°z (1t (60°€) (Lrg) (a1"T) 68 Tl (8EE) (£T°T) foL gl {zo°2) (66" T)

Tor Lg 1l £Ei6 £6°61 86 69 6675 | 088 nEL 08 EN 01°Ll 68 L1 g
tgs 1) |. (BT'T (a1t (£2°T) (1 te1-z) (czz) (6" 1) {og 1) Lea'z) tosz) ez )

a9c g TiL BEE €501 BLL LE'E 6t L ot 0T loe 21701 Lgd g
{9g°1) (gz°¢) a1zl (£8°0) (117gd (ei-z) (ogT) {1z} {zz't) lLzt) (asg) 9+ ¢)

9Lt LLt FE9 sari ST°9 e £6°01 £1°6 12 g9°L raol 0L'6 ‘g

(0 0=d)

£1°0 SH SO0 £0°0 SN M SN N 1o con SN 8O0 as

00 r00 100 1aa” 90°0 600 SO0 070 oo 1070 90°0 00 "as
L1ET1) (gic) (ra-z) fgogh ttogl (671) 55 (et tLgr1) (gr'e (gL (Lo°g)

1L E 69°% STl reg oS V66 L6 L 6tH F66 BIEL el | i
ter g (ot ez (zg8°2) Av1 T (ee° @) (zgT) {gez) tri-eh (£5°T) (eoz) (ge-zl

97T 90701 0¢9 78 3 0’9 179 ool giw rTY SE01 FEel zI Tt "m
dosa ] dois | doia 1 doas | doaa (] doion | doid |] dosay doxz || dora | dosa | dora |

(. op) (W op) (-t opg) gt o) (oW OR) - o) Ul |
gpass paaca) prolg safipag SISEUI DY Spaas paand| prolg sadpasg EISTELINY
86-LG66] L6966 |

12

WIEAS Pons-2200 W (W E 0L 1) simjoweied poaas o SIUSWIEEDN juswaivuew pass paresdalug Jo naggd 1 el




)

i anud

ich

d menagement with new low rate herh
non-chemical methods for rice-rice-green gram cropping system

Intcgeated wee

pasipoue yop - Vi
. En‘ﬂ =4
¥in VN ¥ VM 6ol1l 1Tk L9L L] Vi VN VM VN GEIT 1LL 158 rFov ao
v VN YN VM LS LTI BLE 994 VN YN VN Vi -FEal 09% oLy a1l "ag
(] o gLLc GELE BELS LOEY §6TL OLRT 9r'Te EL°T GETON gELZI 605 aoog 199¢ §THE e
e el ClLs R0 race SE9c EBOE ELSE 8L 96T TO6E] L9091 IkED CE806 a1gr 8019 ‘g
| Fa GL°T 1T9901 CEORFI FEEL 118 (LR BN IZps eL'L Tt IEF51 CECL| FESL 99TH kL IO ‘e
[} £T°C Lole 1696 GEIL 0ESD rooy GELF 4% FI'E BlZEd 55891 ERSL IrEd FoLy a0 5
9T GL'T ECELL LEOE] SLEL O5LE ErZE TRLS 16°L LEE glaLl FLEG] Lotrh sZ0ai FETH 21L9 's
m_m__”“ 26°1 TLOG T9(s LEDL Iely EBST TLlk LE°L £6'T gronl LLEQ] £5pE SLLIG 6Lk CIES g
971 LI L 9195 D696 A GOED ETrE rElF £f'e G0°E 06601 G6IE] SLkL $Ti8 BELE 9195 'g
Le ] 6’| STLE 0oge oTer 900 SOLE OEre kLT 98T 0g1ol S80I LECg 996l BOEE free ‘s
£9°z Le'f SELEL 05661 o1rE CEOOT E6FE IgLY ST'E BL°E Siagl G50z SE08 UERRR! L] ooes g
£ L R TErLL rorol Lo5L BILE ERR T QEES L8 L 9T°E L&GTEL BE691 FIZL SLEOT 0ZTEYy CRTD ‘s
Egp =4
M Vi YH ¥ M SM 5N SN VM VN VN Wi e M SN M a2
Vi YN VN W £ie SFL 08T FET L W Y VN FE £Fl 1% 09 fag
[ e 99°T 6056 CE0TI 6L 06CL SEbY 18P Le'tT BTE Crost CLOL] SC6L Bbba $651 £Li9 I
g8 FE'T Lo0R 29001 ELFS E699 L g CLFP &r'i 66°T £81€1 0LO91] SE6T L6 baft TEGE iy
doso gy | dossy |doss g |dosay |doso |dosa dosa gy | desay | dosaqy | dosay |deoso g [dosap |desaqy |dessy [ doss 1| doas g
S LTETTT
(.Y (.mq (.0 {,.my {.eY (oY
oiima 0 OUEL Tt 5 i -
: J:H 1) swosuy 1apy | %) p1a1f meng | 9x) pp2ik vivin ner4 %) swoaw 12y | Ty) ppord mong | 8y) praad utgan 3L
Bo-La6l LG=%66 ]
WAEAS 2214-2010 U) SPOYIAW INIWITRUR W PO JO SI1MOUOID PUL Plai g ¢ ageg
pagdiuue Leansnie)s 108 si0m tug
s6'1v | TO8S - . - - - - 9T°65 | ¥6'IT - - - 3 . - s
LI'Ze | 6roce 08 €5 8 ze 0% 6v | z8'9r | zi'T) 19 0¢ is it 9 , 9F 'S
sT's1 | 0T 6l £8 £§ rds 99 ¥ g9 | g971z | ev0l SL 4 Lt £¢ 99 8¢ ‘s
G6ERI 1E'SE 86 gE or [4= o 5 CELE SE°C] gL BC 2% s 5 ke ‘g
oL 9i°¢cl ool oL Lg BL £8 it Lol £g'0 09 I 0 ¥ 58 gy ’s
cT'al 99°6E 16 9 £s LS 5B re FLGE 111 BS a9 ar 19 £9 LE ‘g
69°6¢ | 01°LE L £¢ £€ rt 99 g5 g2¢°6f | 6191 e £L g1 L9 33 is 's
£cer | 9Tsr 9¢ : €l 87 £33 6+ 19°05 | 0§°£2 (44 ce Ll 6¢ 9% 8 8
A EQ 1 ¥o £ £ o 9 [ o T 65°E £ LL FE EL B9 £L .m
el | oLt PL 09 €€ 9¢ 1L £c gL'gl 656 a9t s g1 59 59 99 .
98 1T 86l £8 e or. ac Lif A £q L DE L'l 15 09 o ac 6% Le “m....
LL°EL ErSL BL 8¥ 1t oF a9 £EE P &E el GF HE (i £F o9 s 39
dosa | | desa | jdosayy | dosa [doas ) | doso g dosa g | dosa doso 1} | dosa ) .m_npu 11 | doaa g dots g | dosa | | desa gy | dois g
- Epoad Epaam
safpa SOSEOIN sadpag a5 Tuanm
o xIpUL pas M pasua] proig ] 95 XIpul paoph paana) prorg pas o Sjad g
. ; (84) A2UAI3(133 |0AIUOD Pod AL (o5) Louataigya |odjuoa paay
86°L66 L6966

wa1sLs 9914-a910 UL (M) X2pul paas pue (A0 M) A2UIID]11]a [ONUOD PIaM WD SPOYII M JU W TRUE I Pasm J0 12a1)5 Z Iqul,



14 K. Umapathi ef al,

significantly increased the yicld of following green
gram crop, But the weed management methods
adopted in the rice significantly increased the yield
of succeeding green gram,

Reference

Anonymous (1995). Standard operating
procedure for determination of residues
of acetochlor in soil and crop samples,
Zeneca Agro Chemicals (ICI, Jealott's
Research Station, Bractnell, UK, Tech.
Bull., PP. 3-8.

Arora, RK and Kohli, R.K.(1993). Auto toxic effect
of decomposed leaf and inflorescence of
Lantana camaravar. camara L. on its seed
germinationparameters, Indian J. Ecology,
20 (2) : 109-112.

Bhagat. R.M.. Bhuiyan, S.V., and Moody, K. (1996).
Water and tillage and weed interaction in
low land tropical rice : A review. Agric. Water
Management, 33(3) : 165-184,

Bray, H.G. and Thorpe, W.V., (1954). Analysis
of phenolic compounds of interest in
metabolism. Meth. Biochem. Anal, 1:27-52.

Choudhury, D.R., (1995). Effect of weed control
method adopted in rice on succeeding summer
green gram (Phaselous radiata). lhdian J.
Agic. Sci., 65(9) : 67-682.

Kandasamy, 0.8, and Krishna Kumar, L. (1997).
Effcct of tillage system and weed
management practices in two transplanied
lowland rice crops grown in sequence, Acia
Agronomica Hungarica, 45(1) : 63-67.

Newman, E.1 and Rovira, A.D.(1975). Allclopathy
among some British grass land species.
J. Ecol, 63 : 727-737.

Sharma, S.K., Sharma, C.M. and Chaker, 1.S. (1988),
Effect of industrial organic waste and lantana
incorporation on soil propertics and yield of
vice. Indian J, Agron. 33(2) : 225-226.

Srinivasan, G., Pothiraj, P and Sankaran, S. (1992).
Effect of management practtices on weed

dynamics in rice based cropping system.
Indian J. Agron., 37 : 13-17,

(Received : June 1999 ; Revised : October 2000)

Madras Agric, J., B7(1-3): 14 - 20 fanuary - March 2000

Genetic evaluation for resistance to rice white backed planthopper
Sogatella furcifera (Horvath) in brown planthopper resistant rice varieties
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Abstract : Of 15 planthopper resistant varieties evaluated for resistance to Sagatella furcifera, nine bad
high levels of resistance. Among the IR varietics, IR 36 and IR 56 had ficld resistance to S furcifera as
indicated by their susceptibility in the standard secdbox test and resistance as older plants in the modified
seedbox test. Insect growth and development, food intake, longevity and egg hatchability differed
significantly among varicties of the same age and at different plant ages within the same varicty. Population
increase on resistant varicties was low at the two plant ages tested. (Key words : Fhitebacked planthopper,
Sogatella furcifera; Mechanisms of resistance, Plant resistance to insects)

The whitebacked planthopper, Sogatella
furcifera (Horvath) has emerged as a serious pest
of rice in many Asian countries. Serious oufbreaks
of the pest have been reported in Bangladesh, China,
Nepal, Pakistan, Taiwan, Vietnam and India (Alam
and Alam, 1988; Mochida et al,, 1982; Gyawali,

1983; Khush, 1984). In India, serious outbreaks of
S.furcifera and subsequent yicld reduction have been
reported from Madhya Pradesh, Haryana, Punjab,
Uttar Pradesh, Orissa, West Bengal, Andhra Pradesh
and Tamil Nadu (Kuswaha and Kapoor, 1986). The
increased incidence of S furcifera is attributed to



