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Introduction 



In India, Ag1.icu1tut.c is not an agribusiness, but a way of lift. Sugal*canc i s  

one of the nwst  valuable conimercial crops coiitributing nearly 1.9'%, o f  t l ~ c  

national Gross Domestic Product (Shahi, 2002). 111 Kel-ala sugarcane is cultivated 

in an area of 3.267 hcctare with a productio~i of 26,978 tonncs arid Patakkad 

district leads in this rcgard (Govul-n~ile~~t of Kcr-ala, 2002). k i n g  n long dl1rat1011 

and wide spaced crop with initial slow growth, the pl+obIem o f  weeds in 

suprcane is severc. The weeds grow luxuria~ltly and colnpctc wilh sugarcane for 

moisture, nutrients and other growth factors. 

Studies by InaIiy ~*escarcl~crs ~.evealed dccline in yield of sugal.u;lliu duc. to 

wecds (Huns~gi  cr ~ r l ,  1976, Kannapan and Ramaswamy. 1994). Scvc-ral I I I C ~ ~ O ~ S ,  

including both i~itercropping and chemical control measures have hecn adoptcd t o  

mlninilse the i~lfcslatio~l of wccds. Pens ( 1 984) obscrvcd that [?om tllc ecological 

point of view, integrated wccd maliagement i s  i I  safc opt~on.  But a Il~gli dosc ol* 

Ilerblcidcs is uscd in dcvclopcd counlr-~cs. whcrc xr-0 t i  l lagc is p ~ ~ a u ~ i ~ c c l  

(Mcintyt-e and Harbe, 1 995). 

111 ~ C I - C ~ O I J ~ I I I ~  111 S L I ~ : I I - C : I I I C  woi~l(l I ~ c  ;I ik:~sil~lc ~ I - ; I C ~ I C C .  ' I ~ C C I I  I I I ; I I I L I I Y S  ;IS 

intercrop adds organic matter to soil and supply ~iitrogen and nutrients to thc 

following crop. The initial slow growth of sugarcane can be proiilably utilised 

initially for growing intcrcl-ups, which would rcducc evaporation Inssiss and wcctl 

growth. Uul t~~ra l  operalions are effective in cont~.olling weeds. hilt lllcy i1l.c 

label-ious and t ilne consuming. 

Keeping this in view, an experiment was conducted in Iarmer's ficld at 

Anjamile, Chit t~ir  taluk, Pallakkad district to sl i~dy [he cffcct of  l~cr.bicidcs nrld 

intercrops on f'ertility of soil. weed g~-owth, cane yiuld and quality. The following 

wcrc the major ol_?iectives oi'the study. 



2. To evaluate thc cf'fcct of ititercrops on soil rertility and wccd maiiagcmcnr 

and 

3. To study the influence of weed control methods on sugar yield and qualiry. 



Review of Literature 



Chapter 11 

I ( 1 1  c i t ~ ~ ~  l. .) is co~~sidered as ~ i l c  ul' ~ I I C  mosl 

efficient pla~il in conve~.ting solar rrzdiation to photosynthetic ~>~ .oduc~s .  I I  is vory 

nluch adapted to tropical ancl subtropical conditio~is. In India, sugarcallc is one ot 

the leading commodities in trade and industry. 

A brief review pul-laining to wcocl flora, n~ethods o f  weet-t cunttol and 

effect o f  difl'escnt herbicides oil control of' wceds; gowth,  yicld and quality 

parameters of sugarcane as well as the effect o f  green manuring crops are 

pl-esentccl in lhis chapte~,. 

2.1. WEED FLORA 

in I~lcfia, about 03 weed species belonging to 29 fa~nilies are found to 

occrrr in siigai-canc as reported by Sundara (1998). He has reported that the major 

weed flora observed ill  experimental field &ere Portulaca oleracea, Mollugo 

pen fuplydlcr. Tviunihct~~rr pot-irikrc~asmrrn, Agc.rafuna ronyzoidcs and other mi nor 

weeds are Fuphorbiu hir-ru, Corchor.~s o/itorius, Solanurn tzigram, Cjlperlrs 

rotundus, Cot~lmeiinn benghuiensis etc. Cyperus rotundus was the most dominant 

weccl accoun~ing for more than 70 percent or total weed population, where as 

C , W O ~ O I I  [luc./ylon and broad leaved weeds sl~ared 20 and 10 percent of the 

~ )o l~~r Ia t i t )~~ ,  r c q ~ c c ~ i v c l y  in thc s ~ t ~ c l ~ u x  cr~nduutctl ;it India11 Instilu~c oi' Sugarcartc 

Research, Lucknow (C:hauIian, 1992). 

Studies conducteri at Regional Rcsearch Station. Maiidya rcvcalcd ~ h c  

highest incideiice of Cgcurs ro~iitldrrs (4.7.h3'?4/o) followcd by pot-~irlacu sp. 

(28.50%). Monoctos (62%) dolili~~ated over dicots (38'Y") (SBI, 1997). On niariy 

occasioils tw i 11 irlg weeds l i kc Ipomeo hispidu, Convdt~ul~cs crt-vot~sis and other 

seasonal weeds get established after final earthing up, interfering with growth anci 

harvest o f  the cane (Mal~adevaswamy et a/.,  1994). I n  a survey conducted in 



Palakliild region by (iii-ija c)/ r r l .  ( 1903) i i  was observed [ I i a ~  1l1c1.c i s  a w~clc 

v;u~ahility i l l  l l~c extensive~iess and ~nfusiveiicss of weed flora in  sugiu-cane i ie l r l .  

2.2.1. Critical Period of Weed Competition 

Knowledge o f  critical period o f  iveed coinpelition is necessary to decide 

on any weed manageincnt practice. Weed conlpetition in early stage of sugaroa~ic 

growtli aVreuts the yield sei/erely. 'l'lic in i t ia l  00 days prr iod o r  (hc ci.01~ gro \v i l~  is 

considered as 111ost critical (Sundam, 1998). Critical period o f  wccci compctl t ~ o n  

was up to 96 days after p la~i t ing as reported by Srinivasan (1988). Cl-op-iveed 

conlpetitroii w i l l  be througliout the first tli~+ee months o f  crop age (Ki-ishna and 

Rcddy. 200 1 1. 

Lavya and Pohlan (1988) reported that tlie critical time ol' exposure to 

weed conipetitioil was 40 to 70 days after planting. Studies of Plioghat PI a/ .  

(1990) Iiave shown that sugarcane can tolcrate weed co~i~pet i t ior i  u p  to hO Ilrll'. 

Srivastava and Kumal- (1990) l i ~ i n d  Ilia( thc period betwt.cn h0  and 120 t i i ryh 

after planting was the most critical i n  spring planted sugarcane. 

2.2.2. Competition of Weeds for Moisture 

Weeds are Itiiown to ahsorb soil moisture. S(t11da1-n f 190X) fount1 tlmt 

ii~lccils prcscnt ill onc-licctarc land could remove 750-1250 1o1111c.s ol' wiltcl-. 

Weeds that are present in the fi~srows i.e. along tlie cane rows cause more harm 

than that present in rhc inter- row space. 

Study conduuled by Dua c1 al. ( 1995) proved  hat pre-ha]-vest  gation ion 

given at 6-32 days resulted i n  increased sugar productio~l pcr unit area. 

Srivastava (1996) reported that fertilizer arid irrigation contribute 3 0  and 20 

pcrcelitages, respectively to product~vi ty or' sugnrcallc in I~ id ia .  



Srivastava and C ~ ; I ~ I I I ~ I I  (2002) Sound that the rreclueiit irrigation applied 

during formative phase (uplo 120 days) favoured the weed gro~vlh also. ?'hey 

h a w  also rcportctl tli;iL pi-oscnce uT wccds ~.csuIts into grealct  duplctiotl or' wutcl- 

t h a t  amounts to one and a half times Inore than thar I-emovcd hy Ihe ci-op undcr 

weed free C O I I ~ ~  tioil. Ssivaslava c/ (11. ( 19'39) reported that sugarcanc crop tkocs 

tough C U I I I ~ I C I I L I U I I  w 1111 W C C ( I S  ILI- 11101stur.c and nulrienls diu-ing i(s curly stilgc. 

2.2.3 Coalpetitiun of Weeds for Kutrieots 

Experiment conducted by Srinivasan (1988). revealcd that wceds removed 

foul- times o r  nitl-ogcn, pliosphoi-us and two and half tiiiles of potassiium during 

the first seven weeks of growth period. Sathyavelu (t990) foiuid Illat 86.4kg. 

19.1 kg and 47.3kg N, P 2 0 5  and KzO per hectare were i+emovcd by the weeds 

witlli11 90 days. much lligller than herbicide treated plot, 

Srivastava and Chauha~i (2002) reported that weeds removed 162kg N ,  

24kg P 2 0 5  aiid 163kg KrO fro111 one hectare of sugarcane field, whereas thu 

removal of N P K  in herbicide treatmeills and in~crcsop tl-cat~nents were ~I IUCI I  

lower. Fertility of soil affected Ihe vigour of both crop plant and weeds (Muzik,  

1970). 

2.2.4 Competition of Weed for Light and Space 

(;cr-ii~i~~iit io11 01'  sug;irci~nc Ii l  kcs aholri 30 diiys i ~ n d  Ilicn i ~ h i l ~ ~ I  ~ W O  11101lths 

to cover tlie ground by foliage. Rao cl al. (1982) reported that in the initial 90 

days period tlie soil iiutrient, space and light left unutilised by the crop were 

utilised by the weeds. 



2.3.1 Ef't'ect of Weeds on (iermination o f  Sugarcane 

Sugarcane starts germination from thc second day after planting and 

contin~~es op to 30-35 days, [loring this period. fi-eqnent in-igations are heing 

given and tlils l'avoiirs rapid ge~miiiation of weeds. Si~garcane lields are I~eavrly 

inl-cstcd W I  t h  wcods t luc 10 its slow gcrnliuation :~nd wider space (I'hogha~ c J r  rrl.. 

1988). 

L:niaratha (1997) observed that heavy infestation or' wccds redi~ce 

geriniilation of sugarcane buds by 53 percelit. 111 another work dolie by Agarwal 

el r r l .  ( 1 995), it  was fot~nd lhat weeds depressed germinarioii of sugarcane by X . 4  

percent. Sing11 and Singll (1996) found that competitioi~ of weeds during 

germination and early shoot formation did not reduce tlie yield. 

According to Matliew el a/. (2002), effect of weed competition is moi-c in  

early stage (germination and lillering) of caile growth and this l i ~ n ~ l s  the cane 

yield to tlic tune of 38 per cent. Misl~i-a et a/. (2003) reported that weeds competo 

with sugarcane crop particularly dui*iilg geimiiialion for llutrieiits aud moisture. 

2.3.2 Effect of Weeds OII Tillering and Millable Cane 

Sntliy;ivelt~ ( 1'300) reported that wecd i~~fcstation causes ~.edi~ction 111 ti1 ler 

pl-oductio~i. Po~~~iuswainy ci ul .  ( I '196") aiid Uniaratlia ( 1997) ~-cpo~-lcd ;I loss 0 1 '  

5 0 - 5 2 . 8  percent in the nilnlber of niillable cane populatioii due to weed 

infestation. Weeds i l l  silgilrcilne need to be coiitrolled at fornlativc stagc or' crop 

growth according to Chauhan and Srivastava (2002).  

Phoghat el u1. (1988) got the iowesl niumber of millabIe canes in  the 

weedy clieclc due to crop wecd competition, Nagaraju r'l ~ 1 .  (2000) foii~id t l ~ i i t  

 restrict ion o t ~  tillcr. pi-oductioii and reduction 117 niil lable canes are caused due to 

weed competit~on. 



Yulscclgc ~.utluccs [IIC I~LII~~IICI. ot' ~ l i ~ l l a h l c  carlc a~lcl y ~ c l ~ l  111, l o  .i0.4  nil 

34.6 I ~ C ~ I I ~ .  respcctivcly (Dcsa i  P I  ul.,  1996). Agarwal et (11. ( 1995) Suimd that 

weeds in  sligarciule deprcssctl t j l l c r i~ lg  and mi l  lnblc cane ~lunihcr  hy 5 1 .4 iui(l 

5 1.6 percent, respectively . 

2.3.3 Effect of Weeds on Growth of Sugarcane 

Sathyavelu (1990) reported that reduction of plant height, g ~ r t h  and 

number o f  internodes o f  cane were 28.7, 20.1 and 37.7 percentage, I-cspectivcly iii 

the unweeded plot and very much lower compared to weeded plot. Mathew cr crl. 

(2002) foimd that biomass production and cane y ie ld  decreases to the tune ol' 38 

percent due to weed cornpetit ion. Singli et ul. ( 1995) tepoi-ted that ef'fect o f  wecds 

on the early growtli of sugarcane is not compeiisated at the later stages, which 

causes~substantial reductioli in  yield. 

2.3.4 Effect of Weeds on Sugarcane Yield 

Several workers have reported that there exist  a yield gap beiwee~l the 

actually harvested yield and average yield in India. The exlenl o f  damage 

depends on type of weed flora and their intensity o f  infestation (Phogat er at.. 

1988). The yicld loss due to presence of weeds was estimated as 75 percc~it 

(Sitlgh and Moolani. 1975). 30-50 percent (Sing11 and Singh, 1996)- 10-70 

percent (Srivastava, 1996) and 12-72 percent (Sundara, 1998). 

Agarwal ci a!. (1995) reported that weeds in sugarcane depressed the 

yield by 52.6 per cent. Desai er al. (1996) reported that cane y ic ld reduction to 

the tune of 34.6 percent due to weeds. About 38 percent reduction in yield has 

been reported by Chauhan and Singli (1993). Presence o f  weeds during the first 

60-1 20 days after planting results in 40 percent reduction in yield (Paiidian PI m i . .  

199 I), 35.4 percent (Srivastava, 2001) and about 62 per cent (Phoghat cr al., 

1998). 



I IIC I t > \ \  111  c;lllc y l c l ~ l  1,iII-y l ' l -~~ l~ l  20-40 ~ ~ c l ~ ~ c l ~ ~  :Is ~ ~ c j ~ o l ~ l c ( i  Iy S11yl1 o/ 

r f l  (2I)O l " )  ;111ri 1 5 - 3 0  pcr,cc~II ;13 rcpor~ctl hy HI-ill- ;irld Mcl11.a ( 19L)5). h1ch1-il ( , I  ol. 

( I O O O ]  l-cportcil tI1;1t vvcc<ih C ~ ~ ~ I l ~ ~ C t C  \VI\I\ lhc cr\)p li)l- v~lr lol ls gr l l~vt l l  I ~ ~ l ~ t O r s  2111ij 

c I h i g n i i i c ; ~ ~ ~ ~  ~ -c t l i ~u~ io t i  111 1l1c ci111c yiclrl to tlic (111lc of' 15.75 pc~-ccll l. 

Krislina and licdtly (200 1 ) proposed that il' weed control prauliccs arc no1 takcn, 

thci-c w i l l  hc ;I IY~~LICIIOII O ~ ' ; I I  Icasl 1.5 Io1111ch of'u;i~ic per l~cc t i~ rc .  

2.4. METHODS OF WEED CONTROL 

2.4.1 Mecl~art ical  Method of Weed Controt 

Mechanical control of wecds iiivolves use o f  hoes, cultivators. harrows, 

rotary weeders. disc ploughs, mowers etc. 

Agarwal ct a/ .  (1986)  reported tliat one l ioei l~g in November and three 

hoeiilgs in March, April and May. in October pla~ited sugarcane recorded a cane 

yield o f  100.46 t ha- ' ,  which was higher by 33.5 t ha-' compal+ed to the traditioiial 

practice o f  onc hand l i o e ~ ~ i g .  Hand hoe weeding showed significanlly lower dry 

weight o f  6X.Okg ha-' and higher weed co11troI efficiency as I-eyotrod by 

Katliiresan and Manoharail (1994). Saiikpal of ul. ( 1007) observed min in iu~n 

weed in ensity 111 co~itent ional wceding i .c. tl~rce hocing followcti hy 1111-cc halld 

weedi tig at monthly in te r~a l .  

Si11gl1 i111(1 SIII!:!~ ( I()%) ~JI.OVC(! tI1i11 ~ i ~ t - l / i i ! ~ g  1112 {IIII-~II): ,111ly ~ I I ~ I  I!I!;IV 

i i io~iths u o n t  rols major wceds in sugal.catic. and II1o pi+acricc of' I~arrowing acr-oss 

llie row is the 111ost common mcthod of  weed control in sugar cane crop. Angad1 

r't a). (1908) reported that hand weeding at 30.60a1ld 90 days aftel- planting gave 

I the highest weed dry yield of 432.4 kg ha' . 

Singh et a/ .  (1995) revealcd that one hocing and weeding afrer 

germination and trash ml~ lch ing  o f  3.5 1 lia-' recorded lo~vcst weed (11.y i r e~g l l l .  

Studies coi~ducted by Srivastava er ill. (1900) r-evealed tliat 11-11-cc ~nani lal  liocings 

was superior to atrazine + 2.4-D rtlid atrazine + 2.4-D+ one Iioeing. 



2.4.2 C:hur~ical Metl~od of Weed C'on trol 

2.4.2.1 Pre-emerpnce Herbicide Appticatiort of Weed Control 

He]-bicides have been discovered during 1950's and prior- to that t-tianual 

weeding was the main practice for weed control. With tlie advent o!' herbicides 

weed control coulci bc donc effectively at a low cost. 

Singh er nl. (1998) reported h a t  atrazine ki\ 2.0 kg ha.' gave satisfactory 

control o f  Triun/hen?u porrtt/urustt+irr~~, Liu (2002) proved that pre-emergonce 

application oP atrazine or diuron was more effeclive in controliing weeds. Rao 

and Veeranna ( 1996) reported that atrazine ((4 2.5kg ha" (or) 2,4-D ((u)2.5kg ha-' 

was equally effective as hand weeding, resulting in lower dry weight o f  wceds. 

Rao et a / ,  ( 1  982) studied the effect of atsazine as prc-en~ergence at 2.0 kg 

ha-' and foulid tila1 it  was effective 111 colitrolling the weeds upto 90 days in 

sugarcalic and produced lowest dry weight. Kannappan and Ranlaswamy ( 1  994) 

reported that pre-emergent application of isoprotuon at 1.0 kg ha-' effectively 

controlled the wecds In sugarcane. Siiigh et crl ( 1997) proved that oxyfluorfeii (ic 

0.23kg ha" as pre-emergence application reduccd weed competition in 

sugarcane+ mustard system. 

Studies conducted by Durai (1990) revealed that metribuzin @ 2kg ha-' as 

pre-emergent spray resulted in good'weed co~itrol. Chauhan (1988) reported that 

cfiuro~l or ~iic~ribuzir~ ( I  or 2 kg lia I )  as ~ ~ l + c - c ~ ~ ~ c r g c ~ ~ c c  I~crbicidcs Ibl. wcctl 

control resulkd in 12 pel-cent greater weed control efficiency than control plot. 

Thakur er 01. ( 1  99 1 )  reported that hand weeding+ metribuzin (4 I .Okg ha- I 

reduced the density and dry weight of wecds. Nagaraju el ul. (2000) got thc 

lowest weed index by pre-emergence applicatio~l ot'metribuzin (i$ I kg ha-'. 



Stu(llc\ cn~~(l~lctcd I>y ~ I ; I I ~ ; I ~ I C L . ; I ~ ~ V ~ I I ~ I ~  ( ,I  r l l .  ( 1004) I . C V C : I I C ~ ~  I3ci1ur \vc'ctl 

C O I I [ I ' O I  \L I 1 1 )  I ~ O ~ I  C I I I C I ' ~ C I ~ C C  ~ I ~ I ~ > ~ I C ~ I ~ I ~ \ I I  0 1  2.4-1 1. I I O I I Y ~ I I  i ~ i ~ ~ j  Y ~ I I \ ~ I ~ I ~ O L I ( I ~ ~ I ~  

( t 909) ropol-lctl t 2.4-1) .;liowcd sign! ticant ly lower sproilt~~lg ( X5.4 'h)  d ~ ~ c  to 

ils rcducctl cl'lkc.1 otl ircctl ~ I + O M : I I I  will1 ; I ( ~ V ; I I I C C  ol' 1 1 1 1 1 ~ .  K ; ~ I ~ I I I . c ~ ; ; I I ~  ; I I I ~ I  

Duraisa~ny (2001 ) reported ~ h a l  spray ilig 2.4-D (i!) 2 kg as pi-c-emergence -1 

10 percent solution of urea or- common salt as post-emergence bcroi-c floweri~~g 

stage controlled . I . I I . ~ ~ c ~  . ~ p .  up to 85 percent. 

S i ~ l ~ h  r.t (,/. ( I O X X )  ~.clx)~'tc~l [hut  2.4-D guvc ~ o o d  wccd control cFficie~;cy 

(WCE) .  Chauhan and Singh (1993) observed lowest WCE of48 percent wit11 2.4- 

D sprayed as post emergent application @ I .5 kg ha-' .  Kesearcli conducted by 

Patil er al. (1986) revealed that slow action of 2.4-D gave inferior weed c011ti*ol. 

Sailkpal et ul. ( 1  997) fo~md that spray of paraquat (<d 5kg ha-', four weeks after 

planti~~g tb t lowcci hy trash mulch in ratoon sugarcal~e reduced weed population. 

2.4.3 Herbecide Mixture to Control Weeds 

Ponnuswarny el u1. (1996) reported that pre-cniei-gence applicatioti of' 

atrazi~ie (id 2kg ha.'+ 2.4-D (i, 1 kg ha" as lank mixlure co~il~.otlcci thc wccds. 

117 the studies co~lducted by Kanwas r./ (11. (1992) i t  was fourld that 
I :lpplication 01' ; I ~ I . ; ~ Y I I ~ L '  will] 2.4-D chi lc l~ l r r l l  kg 1x1 i l l  45 1)AI' chc)~~l~.ollc8rl K O - 0 0  

percent o f  monocots and more tllall 90 pcr-cenl of dicot wccds. Application of 

atrazine combined with 2,4-D rosu lted 111 highel. nlortality o f  weeds compared to 

herbicide used alone (Tliakul. et a/ .  1996). 

CIiauhi111 and Siligh ( 1 993) reported that all-azine and 2.4-U conlbi~iat 1011 

resulted 111 28 percent lligller calic yield over unweeded contl.o[. Patel cr dl. 

( 1 993) ~.epol-~ed that combined application ol' 1.4-D - paraquat ( I .O-b 1.5 kg l i i i - ' )  

was very effective in controlling weeds than lialid wcedilig ;~lonc. 



2.4.4. Intercropping System in Sugarcane 

2,4.4.1 Iijfi.rbt rd' 111 tr~rrro1)s oa Cbalrollir~g Weeds 

Green mallui-c crops interfere with the life cyclc of weeds arid restnct Ihc 

growth of heeds and these by coii~rol of weed can be acliicvcd er'rect~vely 

Sunhemp. dainchu and blackgram ~~ostriut thc ava~lability of I~g l i~ ,  watcs arltl lboci 

materials to weeds. Tlicy are i~scful in controll~llg annual weeds 3s well a h  to 

improve the fertilily status of so11 and ent~ance cane yield. 

Bengalgram and peas in autumn planted sugarcane; and mung, u ~ d  and 

cowpea in spring piatited sugarcalie reduced the weed competition (Srivastava 

and Chauha~i. 2002). Bauniann cr u1. (2000) reported that thc relative cover of 

weeds that emerged was reduced by 4 1 percent in the intercrop and the weed dry 

matter got reduced. 

K I - ~ S I I I I ~  arid RedcIy (2001 ) reported that inlercropp~ng of sugarcane with 

blackgrani co~itrolled thc weed intensity in the early stages of cane growth. 

According lo Rao and Shetty (19771, iuterc~+opping ill cane il-rcreascs compclilivc 

ability of crops and reduced [lie weccls growth. Kaiiliappan and Ran~aswaniy 

(1995) observed that intercropping system did not influence thc  population of 

grasses, sedges or broad leaved weeds population and also that n~agnitude o f  

reduction in weed growth in intercropping of sugarcane depeiids on the nature of 

intcrcr'op a~lrl tlicir spi11i;rl :Il.r.ar~gci t lc~l~. 

2.4.4.2 Effect of Irrtercrops ort Fertility Statits cf Soil 

Intercropping of sugarcane with blackgram was Ioi111d lo bc be~icficial 

(Krishna and Reddy, 2001). Green manures as i~ilercrop adds organic matter to 

the soil aiid supply nitrogen aiid other nutrie~its to the crop (BSRI, 1 998). 

Roodagi er cli. (2000) reported that growing of sunhemp as gl-eel] manure 

significantly enhanced nitrogen uptake (249.30 kgha-I) compared to other 



~ntcl-cn,ps. I I  iv;is illst) i-upo~-tcd thal growing sunhcmp, cowpca ;)nil styahcan ;IS 

~ V L . C I I  Illiilllll.tx X I ~ I I ~  fic;~titly ~ I I C I . C B S C ~ I  301 1 I' i l l 1 ~ 1  K but cli frel-ed compared Lu sole 

sugnl-callc. Ei~ha~~ucd ni~tl.icrl~ cr'licicricy t Iuu  to sunlicml~ nnr l  c o w l ~ c ; ~  ]);I.; hcc11 

r c l ~ ~ . \ f l l  hy 'u';itlav and  I'ri~satl ( I O X O )  and Katl~il-csan 2nd Ayyaillpc~.i~~lial ( IL)OO). 

I'l~ys~cnl cll;i~-actcl-s o f  pl-oble~ll fields were iml~~.oved cluc to atl(liliorl o f  

organic ~nattel- when cowpca was grown ar; green iilanul-e (Durai cr u1., 2003). 

Mahendran rt crl. ( 1  997) foimd that dai~iclla as green mallurc was  bcttel- becaiisc 

of its liigli biomass and N acct~nlulation lhan sunliemp. 

2.4.5. 111 tegri~ttd Weed k1:lnagument 

In !lie prcsent age of escalat~oli of cost of cl~cn~icals on one lia~id and t l i ~  

scarcity of human labour on Ihe other., i t  is essciitial lo integ~.alc more than o~ lc  

method, which ensures lcast damagc to ecological balance. 

Sathyavclu ei al. (2000) reported that glyphosate with three disc 

l~arrowings reduced weed population. Singh u! al. (20017 observed that pl-e 

emergence application of alra7ine or nietri buzin followed by trash n~i~lcliiiig gave 

lower weed dry matter compared to other herbicides. Paraquat O.hlcg ha-'+ 2.4-L) 

@ 2kkg h a - '  as post-emergence followed by hand weeding at 35 DAP ~+ecorded 

lowest weed count (Nagataju et a/.. 2000). 

S L ~ ~ I I Y ~ I V C I L I  <*I (ti, (2000)  IS VCIIOI'IC(~ I/I;II J ~ I ' c - ~ ~ ~ ~ I I ~ I ~ I ~ ~  ; l ~ ~ ~ ~ ~ ~ t h ~ l l ~ ~ ~ ~ l  O/ .  

glypliosatc will1 tlirctl disc 11an.owi11gs recordcd Iiiglicr WUE (8r(.l('Xj) ;l)l~a~i olller 

treatli~ents o f  herbicides. Application of metribuzin @ 1.0 kg ha.'+ hoeing 

controls weed effectively (Naidu ct a / . .  1 996). Mahadevaswamy and Kailassm 
I ,1994) reported that application of atrazine @ I kg ha- followcd by trash 

mulcliiiig at 90 DAP recorded lesser dry matter of wecds. MisI11.a el a/. (2003) 
I observed that application o f  ametryn el; 2kg ha- as pre-enie~+gence followed by 

one hoeing at 60 DA13 recorded lowcst weed dry weight at 120 DAP. 



( ' I I ; I L I ~ I ; I ~  anrl S t r i vas l i~v ;~  (2002)  rcvcalccl tllal prc-cmcsgcllcc i1pplici111011 

of alrnzi~~c (2kg 113-I) I ~ > I I { I w c I ~  hy unc hating at 45 DAP was thc best ~ c c d  

COIIIII)~ 111t~l10il. Si11gl1 ( ' I  (11. ( I 005) I . C I X > V I C ( I  1Ili11 O I I C  I I O C I I I ~  I I I I ' C ~ C  1~ C C * ( I I I I ~  

yielded 53 percenl 1110re coniniercial cane sugar (X.36t  ha'l ) tllall wecdy cllc~li 

(5.02 t ]la-'). 

2.5. EFFECT OF HERBICIDES O?I GROWTI-1 PARAME'I'EKS O F  

SUGARCANE 

2.5.1 Effect of Herbicides on Germination of Sugarcane 

Satliyavelu (1990) reported that herbicide did not affect the germination 

of cane buds adversely. Enhancement of germination due to use of herbicides was 

observed bv Ponnuswaii~y cJt al. (1996") and Umaratha (1997). Ponnuswaiily el 

ul. (1996") ~-epol-~ed that applicatior~ of atrazine pre-emel.gence ($ 2 kg ha-' 01. 

I oxyfluorfen @, 0.18 kg ha- favoured tilIe~* germination in sugarcane. Umaratha 

(1997) fouild that pre-emergence application of atrazinc (@i I .98 kg ha") 

followed by post-emergence application of ethoxysulfuro~i (@80g ha-' at 15 and 

30 DAP increased germinatioii by 45.5 percent than uiiweeded col~trol treatlncnt. 

Gerinination of' setts was not influenced by herbicides and cult~iral 

~~ractices as reported by many workers (Nagal-aju el ul., 2000, Mathew e! crl . ,  

2002 and Phoghat el al., 1988). 

2.5.2. Effect of Herbicide on Tiller Production of Canc 

Application of pl.c-emergellce llerh~cidc coupled with o ~ i c  hoeing a1 60 or 

90 DAP. significantly increased sl~oot population (Mishl-a c! (11.. 2003). 

Singh et a/. (2001") observed that application o f  atrazine (iir 2kg ha-' as 

pre emergence followed by 2.4-D 2kg ha-l increased tiller count than control. Pr t  

and post emergence application o f  herbicides, atrazine (2kg ha-')+ isopla~iotux 

(@ 3 kg ]la" 1 i~iiproves t i Ileriiig and gel-mination (Agal-w;il rd (11.. 1995). 



Ponn~isrvaniy c/ r , / .  ( 1  996") foulid 111at pre-emcrgc~lcc application ol' 

at~.a/i~ic or oxy iloulk11 i~i~pr*ovcx l i l  lcring capncity. Application c)  f '  ~~\ctrihi i / i i~ !(I 

I kg 11o.I 2s posl-c~licr.gc~~cc sllows higl~cl. gc~.~l~it~ation (l'Iiogll;tl t r l . .  I O X H ) .  

Angadi el ul. ( 1 998) reported that herbicides did not aff'cct any of the cane quality 

parameters. 

2.5.3 Effect of Herbicide on Cane Girth and Cane Weight 

Angad1 01 I [ / .  ( 1498) reported that yield-attributing cha~actcl+s like cane 

height. cane grrth 31id cane length were not affected by herbicides. Sathyavclu L./ 

a/. (2000) reported that pre-plant application of glyphosate with rlirec disc 

harrowing registered sigl~ificaritly superior cane length. Mathew e! a/. (2002) 

reported that application of herbicides increased growth 21nd development of cane 

thereby intluencing cane girth. 

Kannappan and Ran~aswamy ( 1994) observed that appllcatiotl of 

isoproturon at 1.0 kg ha-' followed by onc hand weeding produced higher c a w  

girth (3.04cni) than control (2.84cm). Tliey reported that pre-emergence and post- 

cniergcnce application of at]-azine I-ecorded higl~er cane gil-tli and cane lcngtl~. 

~ ' O l ~ l l l l ~ ~ ~ ~ ~ t ~ ~ l ~  ( I / .  ( 1 ')'}h4') O ~ ~ S C I ' V C ~  l ~ l i l l  / ~ I ' C - C I I I ~ I ' ~ L ' I I C ~  : l ~ ) ~ > ~ ~ ~ i ~ ~ i o f l  ol' 

atrazine+ 2 .4-8 increased the cane weiglit by 64.5 percent and cane girth by 13.5 

percent coniparcd to unwecded check. 

bn~aratha ( 1997) reportcd that atrazinc as prc-cn~trgcncc l'ollowcd hy 

tliree rounds o f  post-emergence application of'etl~oxysuliitron 011 15, 30 and 15 

DAP illcreased tlic cane weight by 22 percent. 



Accol-ding to Knn11appru-t a11d Ramaswnmy ( I9943 application of 

i ~ [ ~ p r o [ i ~ l . i ) ~ ~  ( ~ 1  I .O kg I L I  ! l i ~ l l o ~ c i i  hy O I I C  I I ; L I \ ~  w c c d i ~ ~ g  gi~vc I I I ~ I I C I -  ci111c ycld 

( 173.2 t lla-') than rlie contr-01 ( 1  06.5 t ha.'). 

Sathyavclu el a/ .  (2000) repol-ted thar prc-plant rlpplicalion ar'glypl~osntc. 

wit11 three disc hai-1.owings was superior ai~cl recordcd a cane yicld or' 132.3 and 

the incl~ase was to tlie tune of 66.3 percent over control. 

Mathew cr nl. (2002) reported that the prc- and post- emcl-gcnce 

application of oxytluorfen had produced the highest cane and sugar yield. Mehl-a 

and Brar (1994) fourid cane yield increase significantly by 80 perccnt due to 

control of weecis cither through herbicidc applicatioil (diuron 1.6 Icg ha-' as prc- 

emergence) or by mechanical measures. 

C'l~aullan el irl. ( 1900) rcported that higlicr cane yield ( I0B.O t ha- ' )  \\la5 

obtained by application of ametl-yn 4 kg ha-' as car-ly post-emergcncc a \  35-45 

DAP. Nagaraju c/ crl. (2000) hund  tl~al mct1.ibuz111 alonc or in col-l~h~na~ioil wrth 
I trash mulcll @tl t ha- rccorded higher. caw yield. Singh el u l .  (2001") I-eported 

that pre- emergence aplslicatio~i 01' klass I$ 1.4kg ha-' and sencar. (rr! 0,71<g li;~ 
1 

were Ihvour-able to increase cane yield. 

AIIIOIQ! ;)I/ I I L ~ ~ I ~ I L ~ I ~ I L ~ S .  I I I ~ ~ I ~ I I ~ L I / I I I  1 ( 0 l  ,OIiy I I ~ I - I  (PI:,) l ~ ~ l l o ~ v i ~ t l  1-q ; i [ ~ w i ~ ~ t b  

I @ 2kg ha- ( P E )  registered highest sugar yield (Nagaraju ut a/.. 2000). 

Mahadevaswarny and Kai lasan1 ( 1994) reportcd that pre-nnergence application 

o f  atrazine (4 I .0 kg ha- '+ trash mulching (3.5 t 11a-l) at 90 days recorded highest 
I sugar yicld ( 10.26 t ha- ' )  Illan co~itrol (7.82 I ha- ). 



Matllcw v/ r , /  ( 2 0 0 2 )  o h s c r ~ c t l  tI1;ii > L I ~ I . O S C  pcr ccnl i111i1 ('('S ~VI.CUII~ 

were not i~l'l'cuicci i l l  11~1.b ic id~  plols con~lxlrccl 10 three l~ocing at  SO. 60 and 00 

DAP. 

Reseal-cll conducted by Singh t.! a/ .  (2002) found that Br i x .  sucrnsc pi~riry.  

and CCS wel-o affected i n  herbicide plots cornpared to hand ivceded plot. 

Srivastava el ul. ( 1  999) observed that pol percent.was not much affected 

in herb~cide p!ut ( 1  7.8) con~pared to three lioeing { I  7.7). Umaratha ( 1 997) 

reported that qilality of cane was not affected significantly by the weed 

infesta(ioi1. 

Mahadcvaswamy ei ul. (1994) proved that CCS percent was less in 

herbicide plot compared to hoeing and weeding plot. Mahadcvaswaniy and 

Ka i lasan~  (1994) studied the influence of weeds on CCS percent and found that i t  

was affected on chemical  weeded plot (7.82) comparcd to that of the plots with 

hoeing and weedil-lg (9.37). Sing11 c, 111. (200 1 'I) rcporled thal C'CS was less i l l  

herbicide plot (4.6) cornpared to hand weeding plot (5 .7)  and also found that tlie 

CCS was very less 111 weedy plot (10.36) compared to one hoeing and two 

weeding treatn-lenl ( 17.04). 

2.7. I : I ; I ; I : ~ ~  01: I t I<Rr j iu / ) l : s  A M )  I N ' I . I ; R ~ R O I ) S  ON (-AN[-< Y I I < I . D  A r i r )  

JUICE QUALI'I'Y 

2.7.1. Effect on Juice Quality 

Mahadevaswamy and Kai lasam ( 1994) reported that p1.c cmclgencc 

application o f  atrazine @I kg ha" followed by trasli mulching at 90 D A P  

improved C'CS by 1 1.51 />trce~lt than control. 



Nagal.;lju L*I 111. (2000) ~.cporlcd thal juice qua11 ty pi~r;i~llctcr.s cild 11ol dl l'l'o~' 

di~c  to herbicirlt. (rent~nents. Similar tesulrs have been reported by AgarwaI 1.I ~ r l .  

( 19'371, Sathy;~vclu p! ~ i l .  (2000) and Maihc\t c.t ir1.(2002). 

licxc;i~.c.l~ uo~l~lucrotl at 'I'hAlJ by Kaiinappa~l i l ~ l c l  li;i~llaswnniy (1005) 

~cvcaled t l~ r l t  nppllcatrt,n or ~sopsotu~-on ( r , %  1.5kg ha-'+ hantl wcccl~lig 

s~g~iiiicanlly ~~icreased Br~v pcrcent, pol percent and CCS percent to Ihc tilnc of' 

2.82. 18.97 and 13 95 over unweeded chcck (2.73, 18.00 and 13.69,respectively). 

Mishra at al. (2003) found that pendimethalin @d I kg ha-' with one hoeing 

at 60 OA P I-ecol-dcd Iligllest polarity percent ( 1 8.85) than control ( 17.82). Post- 

emergence application of sencor ((,) 1.4 kg ha-' gavc highest C:C'S percent 

compared lo all other treatments (Sing11 rt ml.. 200 1 ' ) .  Quality of juice was not 

affected by any of the herbicide treatments as reported by Chauhan PI al. (1999). 

2.7.2. Effect of intercrops 011 cane yield and quality parameters 

Dura~ ci a/ .  (2002) reportcd that cowpca as intercrop i1-1 sugarcane arid its 

i~lcol-poi,ation at 60 DA P ~.cgistcrcd liighcst canc y icld which gavc 38 percent 

incrcase over control. I lowcver. Kannappan anti Raniaswa~iiy (1?95) 1-epo1-ted 

that sugarcane y icld was the Il~ghcst ill sole sugarcane than inlcrcropping 

sugarcane ivil l i  soyabean 01. bIackg~.am. Cllakor ci nl. (1997) ubse~.ved that 

i~~tercropping blackgram w 1tl1 ca r~c  causes minimiurn reduction in nii IIable cane 

y icltl. 

Resertl.ch uoiiductcd at Indian I~istitiile of Sugarcane Research (IISR). 

Lucknow by Sh~vakurnar and Srivastava (1994) revealed minimum ~.eduction in 

cane yield under cane inturcropping with blackgl-a~n than su~ l fowc~, ,  m a i ~ c ,  

cowpca and green gram. 

34:111endran er r r l .  (1997) rcpostcd tliat daincha inlerc~apping i n  sugarcane 

l.ccorded highcr cane y~cld ( 128.26 t h a - ' j  than tlm tvith sunhenip ( 123.08 1 ha.'). 



spoqlaK pug sleualen 



'l'hcy ;~lsr, Ibund t~~ghcr  I 'C 'S  will1 daillchil (15.13 L ha I )  Illan sunlicnip 

intercropping ( 14. I I t ha. ') and that intercrops did not influence juicc quality. 

Roodagi c>i crl. (2000) foimd that intercropping oi'sunhcmp with sugarcane 

gave higher cane yield tl~an ~liat with cowpea ~ntercropping. Biradar er u1. (1905) 

Vou~id that i~llercrops did not affect the germinat1011 signi licanlly but tiller count 

at 110 Dr"I goi reduced duc to intercrops. 1Ial-lapur. ct (11. (19'15) ~.cporlcd scbcru 

reducLion in cane yield due to it~tel-c~-opping will? m a i ~ e .  

2.8 EFFEC'I' O F  HERBICIDES ON W E E D  INDEX (WI)  .AND WEED 

CONTROL El-FICIENCY (WC'F.) 

Pix-cniergencc application ol' ser-tco~ @r:  1.4 kg ha- '  - trash mulcll <+ 3.5 f 

ha" at 45 DAP Icads to lesser- weed index (Wl)  and Iliglicl- weed control 

efficicrlcy (WCE) than control ,('l'hakur ei LII . ,  1995). 

'I'lie WCE was h~ghcr for trash nlulch~ng followed by atraline+2.4-D 

(Singh, cr ul., 2002). Kathiresan and Ma~ioharan (1994) reportcd that hatid hoe 

aceding at 30 and hO IIAP rccorded the li~gliest WCE (0 1 %) i'ollowed by 

chemical spray of atrazine ( ~ 6  I .3 kg ha-'+ hand weeding. 

Sankpal P I  a/. ( 1997) reported that conventional practice (111ree IloeingL 

three weeding) results into higher WCE than herbicide treated plot PI-e-plant 

application of glyphosa~c w it11 three rlisu Ilal-rowing ~.ccol-detl Iligllcr WC'E 

(Sathyavelu er ul., 2000). Mahadevaswamy and Kailasam ( 1 994) found that 

conventional practice of hoeing at 30, 60 and 90 DAP resulted in higher WCE 

(94.6%). Atrazine and metribuzin gave higher WCE than  isoproturon and 

oxyfluorfen as reported by Nagaraju ct al. (2000). Kannappan and Ran~aswamy 

(1994) reported that weed management through isaproturon at 1.4 kg ha-' 

followed by onc hand hoeing achieved better WCE (55.88%) than control. 
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C'liapte~ I I I 

31,ATERIALS A N D  METHODS 

F~elcl cxpcr~illenta was conducted at Aiijaniile, K.K.Patty post, Chiltur 

taluk. Palakkad d~stl-~ct  to study tlie effect of d~fferent weed managemenr 

tecliniques in sugarcane on weed control. y~eld a id  quality of sugarcane. 

3.1 MATERIALS 

3. I .  l Location 

The cxpciAiii~ent was conducted in the farmer's ficld ;!I Anjamile located at 

Chittur, under irrigated condition during 2002-2003. Anja~nile is SI tuated in  

Palakkad district of Kerala at 10°46'N latitude and 76" 3 1 '  E lo~~gitude and at all 

altitude of 97m above mean sea level (MSL). 

3.1.2. Field and Soil 

Tlie soil of experime~ital field falls under black alkali with ;I pH of 7.8 .  

The soil was sandy clay loaii~ in texture. Tlie physical and chemical prapcrtics of' 

soil are given in  Table I .  

3.1 -3 Climate 

I'hc weather data observations taken during the period o f  experlnientation 

i11.c prcsc~ltcd in Fig, la and b anrl A I ) P L ' I I ~ ~ X  I .  

3.1.3 Season and Uate of Planting 

The crop was planted on 12- 1 1-2002 and liarvestcd on 23-09-2003, which 

took 3 1 1 days for niatiu-~ty. 

3.1.5 Variety 

Madhurima (Cul. 527185) was tlie test varicly used for [he expes~mciit. 

This is resistant to red rot, tolerant to drought and watcl- loggi~lg. This is suitable 

for sugar, particularly for jaggel-y PI-eparatio~l. 
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Fig. l a  Monthly weather data during the crop period (November 2002 to 
September 2003) 
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Fig-l bMonthly total rainfall (mm) during the crop period (November 2002 to September 2003) 
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3.1.6 Irrigatiou Sourtu 

I3o1.c ncll watul- w a s  tiscd tbl- irrigation u h c ~ ~ o v c r  rainl'all was ahs~llt 

3.2.1 E s p e r i ~ ~ i c ~ ~ t a l  Design and Layout 

The exper~nient was laid out in a Randoniised Block Design (RBD) wirh 

three replicatio~is and shown in Fig. 2. 

3.2.2 Treatments 

1. Absolute contl-ol (unweeded control) 

2.  Con~plete weed control (Three hocings at 30,60 and 90 DAP) 

3. Reconili~ended herbicides viz., atrazine 2kg ha" as pre- emergence (PE) 

at 3 DAP fb hoeing and earthing up at 90 DAP 

3.  Oxylluurf'en 0.20 kg ha- '  (PE) fb 2.4-D I kg ha-' at 60 DAP 

5. Amet~-y~i 2kg ha- '  (PE) tb 2.4-D I kg ha- '  at 60 DAP 

6. Glyphosatc 1 kg ha" at 20 DAP as directed spray fb 2.4-D 1 lcg ha-'  at 60 

DAP 

7,  Intercropping blackgrarn and ir-icorporation at 45 DA P 

8. Intercropping halckgram for grain and incorporation of bhusa at 90 DAY 

9. Intercropping daincha and incorporation at the time of digging at 45 DAP 

10. Intercropping sut~henip and incorporation at the time of digging at 45 

1IAl' 

1 1 .  Intel-cropping daiiicha and desiccation by 2.443 1 kg ha.' at 45 DAP 

12. lntercroppi~ig sunlienip aiid des~ccation by 2.4-D 1 kg ha-' at 45 DA P 

fb= followed by, DAP- days af ic r  planting. 

Intercrops were sown at the'time of planting sugarcane. 

3.2.3 Plot Size 

Each plot was prepared with a gross area of 6.0x6.9 m2 and planting was 

done at 75~111 x 30 c n ~  spacing in all tl-eatments. 







3.2.4. I Field ~~rq~clra t iorr  

Thc l icld was I ho~.ougl~ly plougl~cd LV it11 disc p l o l ~ g l ~  m c i  11;irt.uwcd t l 1 t . i ~ ~  

lo bring thc sol l to fine tilth A t ie l  Icvell~ng. ridgcs and Hinows were fo~.n~ed at a 

uniform spacing o f  75cni.Setts were planted at 30 cm spacing within the rows, 

Irrigation and drainage channels were provided accordiug to the slope of fields. 

3.2.4.2 Setts rrrr ti plcrrr ti118 

Healthy seed n-lalrl-ials obtained fro111 S~VCI I  111011111 old 11i1rse1.y crop NCI.U 

used hr  plant~ng. Kccommt.ndcd sccd rate a(' 35.000 sctts ha-' (thiAcc ht~ddcd 

setts) was adopted. Setts were pse-treated wit11 bavistin solution (125 gm 

bavistin+ 2 . S k g  urea ill 250 lit1.e water) for fjve rni~~utes, to control soil borne 

fungal palhogcns. Ir~.lgation water was let into tlie plots to soalt tlie soil. Thc 

setts were the11 planted ho~- i z t~~ l ta l  ly at the middlc of tlie f i~ r row by keeping all t l ~ c  

buds  a[ lalcral posi t io~i  to hci litale easy gel .~ni~ iat io~l  o f  a1 l b~tcis. 

Niti-ogen as urea (46% N), phospl~orus as rajplios (IXO/;, PzOi) and 

potassium as n~ur ia te  of  potash (60°/o KzO) were applied at the I-ate 01'225-75-75 

kgha '. Full dose of P was applied by placcmcnl in the f i~rrows at planting wl i i  le 

h and K wcrc applied in two equal splits at 45 and 90 I I A P  aloiig with car~hing 

11 1). 

Plant protection Ineastlrcs were take11 by drencl i~ng o f  chtoi.pyriphos Qr 

2.5 ml 1 . '  to coiitrol root gsuh. And also cal-hnry l 10'%1 d~is t  was applied 111 tlic 

f~rrrows to control tcrlllitc uncl white gl-i~bs. 

3.2.4.5 Irrigation 

Irrigation was scheduled during the cropping period as follows: 



.4 Geriiiinatio~i pliasc ( 1-35 days)  01)nce 111 I O days 

3.2.4.6 Weed Mclrrafiemc~~zt 

Weed management was done as per treatment schedule. 111 n~auual 

weeding (T2) hoeing was given at 30,60 and 90 DAP. ~ t raz ine ,  oxyfluorfen and 

ametryn 2kg ha-', 0.2kg ha-' and 2kg ha - ' ,  respectively were sprayed on 3 DAP as 

pre-emergence herbicide. Application o f  glypliosate I kg ha" at 20 DAP and 2.4- 

D I kg ha-' at 60 DAP were a!so given as per treatment. 

3.2.5. Sowing of Intercrops 

Seeds o f  intercrops viz.. blackgram, sunhemp and dair-icha were 

broadcasted on 3 DAP between two rows of  sugarcane. Intercropping of 

blackgrani for grairi purpose was sown at a spacing 25x 1.5 crn in Th. 

( 1 ) .  Blackgram 

The blackgram (Vipza mungo L.) variety TMV-I with a duration 85-90 

days was broadcasted i n  T7. I t  was cut and incorporated in furrows at 45 D A P  in 

the same plot. The same variety was sown at a spacing 25x 15 cm tbr grain 

purpose (Th) and I~ ivvostod i l t  q1) !>A 1'. uncl tlio hll i~sa incorpol.;~lcd il l lo t l ~ c  hoiJ ul' 

the same plot. 

(2). Daincha: Seeds of rhe dainclia was broadcasted i l l  Tr and T I  I treatment. It 

was cut and incorporated into tIlc soil at 45 DAP in the respeclive treatn~ents. 

(3).Sunhemp: Seeds o f  sunhelnp was broadcasted in Tlo and TI] treatments and 

cut and incorporated in furrows at 45 D A P  in t l ieir respective treatment, 



Ma~t~tctl C;IIICS t'~.oni 111u 11ct plol iIl.c;t 0 1 '  3 1i~x3.60m, i ~ i l c r  Icnving I W O  

bordcr I-ows ol-t h.01t1 sidc and tbur hat-dcr sows 01.1 ( i . 0 ~  sidc. Wcutis ancl 

intercrop obscrv~lt~ons wcrc recorded 011 0.Oni side leaving two outside rows ;is 

hor-dt.1 rows.  Thc ~ ~ ~ a t u r c t l  c;lncs ivcrc cut close to ~l ic  ground scparatcly. itl.ippctl 

and weighed tbr final cane yield and uxpressed as 1 lia-'. The crop was har.vcstcd 

at tlie age o f  10 months. 

3 .3  OBSERVATIONS RECORDED 

Wirllin tlie 11ct ploi  area, I0 cencs wvre sclected at rando~u, peg inarkct l  

and subsccluc~~~ly t~scd Ibl ~rucording the requir-od obsorvatioi~s. 

3.3.1. Growth Attributes 

Germi~iation counl was recorded at 30 DAP and expressed as pel-centagc 

to Ilie Iota1 ni~~ltbcr of setts pla~ltcd. 

3.3.1.2 Shoot I'o~rrrr 

The total number of shoots in each plol wcre couuted n~ii! rccol.ilcd at 90 

and 1 XO @ A  P and expressed as number of shoots per hectare. 

I~iar~ieter~ of intet~lodcs byere i.ecol-dccl at bottom. 11iicidIc and top o r  tlit 

1111 l / i l h l ~ '  LhilllCh ; I [  l l i l l n ' ~ ~ ~  1) 0111 I!\Y ;I~I'c:I(~)'  ~ ~ ' ~ ~ ' i ~ l ~ ( ~  10 i'iltjk'h ; i l l ( l  r , Y j ) l  rhh tb t !  ill t m l l l  

as caiic girth. 

3.3.1.4 Plarir Height 

Pcgs were lixcd Ilcnl. tlic bottorii 01' l u t ~  ra11 Jomly sclcutccl shoolx ;~nrl 

height measul-erlicnts ivel,c recorded fro111 tlic peg Ievc1 to llle 3"' visihlc d c ~ . I a p  

of cane (Dillewijn. 1952). The plant heiglits were taken at 90,150,2 10 OA P and 

at harvest. 



The d~stallcc betiveen two consecut~ve nodes at the ~ i ~ i d d l e  poi-li011 O L  ~ I I C  

cane at liar-vcst uns n~erlsu~.cd I ioni thc sclcctcd canes and the average value 

cxprcssctl 111 cui ;IS i i i lc~-noclc Ic l ig l l~.  

3.3.1.6 Cane Length 

Aftei- ~.emoving tlie lops of the randomly selected canes, tlic lerlglh in  cm 

were recorded at harvest and the average value e.upressed as cane length. 

Cane weight was recorded at the titi-le o f  harvest from the already selected 

I0 canes and data expressed as individual cane weight ( k g  cane-'). 

3.3.2 Crop Yield and Quality 

3.3.2.1 Carte Yield 

Canes harvested f ~ o m  the net plot area were weighed and cane yield 
I expressed in t ha- . The san-iple canes harvested for juice analysis were also 

weighed and added to net plot weight. 

3.3.2.2 Suxar Yield 

Sugar yield was calculated from the commercial cane sugar percent 

(C:C'S'h) a l  I ia~~vcst iuitl lllc c:lrlc i f l d  C ~ I I ~ O L I ~ C ( ~  ;IS d c l i ~ i l ~ ~ l  I)UIOW ;IIIC~ CXJ)I~CSSL'I~ 

I 
I 11 t ha- . 

CC'S ((YO) x Cane yield(t  ha")  
Sugar yield ( t  ha- '  ) = . 

100 

3.3.2.3 Millabfe Cane Count (MCC) 

Total number of  ~ ~ ~ i l l a h l e  cancs per plot were I-ecordetl at harvest and 

cspressed as MC'C pcr l icc~are(' 000 ha-'). 



Whel-c S-  Sucrose'X, in  juice and 

B= Corrcctcci Brix at 27"c 

3.3.2.5 Juice R ~ c o v ~ r + y  

Exti+acrable cane juice was estimated at harvest using the r'ollowing 

formula and cxpl-essed as pcrcclltage. 

Weight of'juiue 
Juice recovery (%) = .............................. X 100 

Weight o f  millable cane 

3.3.2.6 Piirity 

The purity pet. cc111 of juicc was calculated froin total soluble solids (BIw) 

arid sucrosc pel-ccnt by tlic rollow ing rormula. 

From the juice sample, [lie total soluhlc sol~ds was esti~~latccl hy t~s i i ig  hrix 

hydroiileter and sucrosc was cs~imated hy Iloriie's dry lead sub-acctatc 

clarification method (Meade and Uhen, 1977). 

3.3.3 Observations on Weeds 

3.3.3. I .  Weed Count 

Weed count was ohservcd spccics wise at 45,hO and 00 [)A I' i~s~i ig  

0 . 2 5 ~ '  quadi+;inl from two randolnly lixeti placcs i l l  diagonalIy opposite sides in 



t ach  plot otl~sirlc tlic 11ct plot alxa htlt ilisidc thc bordcr I-ows and cxpl-csscd aa 

n~lniher. of. L \ ~ C C ~ Y  ~ U I .  SqLlilrC lnctre ( ~ o . i l ~ - ' ) .  

3.3.3.2 Wecjd Dry tVca(qlit cinrl ,VPK C'oitrerrf rrf 45, 60 crrrd YO 1)AP 

The whole porliun of weeds including roots wcrc upl.ooted, waslied anti 

c l ca~~cd .  dtictl L I I I ~ ~ ~ I  sll;~tlc, tllcli ovcn dried ;I( 75-XOCc liu ;~t(nitlilig cu~~sl;~tlt 

weight and cxprcsscd 111 gl-an1 pcr square mc~rc ( g n ~ - L ) .  

Tlie oven dried weed samples were powdered and analysed Tor nilrugen 

(N), phosphorus (P) and potassiu~ll ( K )  and the total ~ e i i i o v a l  o f  IILL~TICI~~S 

expressed as Kg ha-. The following metliods were used ill estiinatlng K, P and K 

content ,of weeds aid ililercrops. 

Table 2. Metliods used for analysis of plant samples. 

-o. 1 Plant , i ~ m i e i ~ t  W ~ o d  , 1 ~ ~ ~ e r e n c e  
- - . , . , , - - - . - - 

Nit rogcii 1 M~cro-kjeldahl digest ion and Jacks011 
i 

Phosphorus Vanadornolybdate yellow colour / Koeing and 
! 

I / rncthod in HNOl medium using Jol~nson i 
-. - -  . I 

reading by 

photometer method ( 1  958) 
- . - - - - - . . - -. ----- , - 

3.3.3.3 Weed Itzdex ( Wk) 

The fol-iiii~la given by Gill and Vijaykuniar (1 969) was used to calculate 

the weed ~ n d c x  

Cailc yield in hand weeded plot - Cane yicld in treated plot 
MI1 = x 100 

Cane yield in hand weeded plot 



WPT = weed population In 11-catcd plats and expressed as percentage. 

3.3.4 Observations on Intercrops 

3.3.4.1 U'er artd Dry Weiglr f attd NPK Corzierrt of Intercrops uf Incor/~ora'criion 

The 0.25m2 quadrant was placed at two places at randomly outside the nct 

plot area hut inside tlic hol-dcr 1 . 0 ~ s .  The wliolc portions o f  t l ~ c  cliuloscd 

i~~tcrcrops were reillo~cd. The wet we~ghts were taken, dried t i l l  constant weis111 

was obtained in liot air oven at 80°C. The wet and dry weight were exprcsscd in 

kg ha-'  .The PiPK content o f  i ~ ~ t e r c ~ o p s  were estimated fi.0111 dry we~glit of' 

intercrops and pcrcelltage of- N P K .  

3.3.5 Soil Fertility Analysis 

3.3.5.1 Initial Soil Ferriliry 

One coniposite initla1 soil sample, individual plot sample:, a1 120 DAP 

al-d at post-harvest stage were taken iron1 a deptli of 30 cm. Tlie samples were 

analysed for organic carbon. avaiInble N P K  arld are expl-essed as kg ha- ' .  

Tlie nicthods folloucd for the eslimalion of soil N P K  and o~.gnnic carbon 

uontc~lr a l~d tlic i::rlilcs clh~;r~~\cd ; I I , C  givcn 111 'l';lhlc I .  

3.3.6 Statistical Analysis 

Analysis or' ~~ar iancc  was  pr~*i'orn~ed on the dala collected froni the 

cxperirne~ltal field. i~s i~ lg  stat~stical package 'MSTAT' (Fl.ccd. 1 986). 

Comparisons atliolig treatment mcans were done by using Duncan's Multiplc 

Range Test (DMRT). Correlation analysis (Singh and Choudhary, 1977) was also 

done to work 0111 the relat~onship betweeii different parameters. 





Thc 1 1 . ~ 5 ~ 1 1 1  txpcl.in-tcnt " Wccd ul;iuagcrncnt on S L I ~ ~ ~ I * C ~ I ~ C  (.Yr,r,rlrr/t.~~t~~ 

c?fYiritlrrt-r~,rr L . )  Il~rough hcl-bicides and i titcrcrops" was conducled at Chittur, 

Palakkad district during 2002-2003. Tlie data 011 various observations were 

subjected to stat~stical analysis and the results ate presented in this chapter. 

4.1 WEED COUYT 

Fuur liiajor W C C ~  SPCCICS ~ b s c r w d  i n  the cxpcrimcntal Iicld wcrc 

Portu1ac.u olrtvrccu. h.klllu,oo - pekl/uphj~i/~r, Triu,rfhei?~u p~)r.~ul~rc~u~(r-zitn and 

Agrrnllrnl L ' C I I I I ~ : O I ~ L ~ . Y .  Other m i ~ ~ o r  weeds such as E ~ p h o r b i u  hlrta, C'or-c.llo/-ri.s 

oliloriu s. Solutztlnr nigr.utt1, C'omrnulinu hengl~ulcnsi.~, Puriicpum I-epetzs, 

.cl nlarrr ntJrw.\ ~~ i t - id i .~ ,  P C I Y I ~ I C ~ I ~ ~ U ~ I  h j ~ s ~ e r o p h o r ~ ~ ~ ,  C:vnodon iicrctylon and Tridu.~ 

pt-oc.w~bcn.\ etc were also observed. 

The data in Table 3 shows that Porlzkiuca sp. was highest i n  unweeded 

plots at 45 DAP, 60 DAP and 90 DAP with a population of 15.60, 18.64 and 

18.90 per square metre, respectively. The weed population in other treatments 

was ~ i i u c l ~  ICSSCI'. 111 gc11cra1, ICSSCI' I I U I I I ~ C I .  of'I'or.irrluc~u sp. was obsc~.vcd ill plols 

treated with pre-emergence herbicide (T3, Tq and T5) compared to hand weeding 

thrice IT?) and unweeded control (TI). Among the herbicide treated plots, 

oxyfluorfcn 0.2 kg h a  (T4) registered the lowcst population which was 011 par 

wit11 atrazine 2 kg ha" as pre-emergence at 3 DAP (TI) and amctryn 2 kg ha 1 

(T5) and con~plete weed control (TI). Glyphosate spray at 20 DAP 1.0 kg ha-' 

registered comparatively higher number of weeds, which was on par with 

intercropping black gram and incorporation at 45 DAP (T;). Thc weed populat~on 

in 'r8, TO and Tlz were co~nparabiy higher. Among the intcrcrops, sunhemp 

incorporatlo~~ (TIo) or daincha des~ccation (T I I )  registered lower number of 



DAP = Days atier planting I T  = Pre-emel.gtncc 
fb = followed by 

, - . . . , . . . - - - - - - - - . - - 

-I'l-c;ltmcllts 

--- 

I 
! T - !\h!,olt~tc co11tt.ol (utiwceding) 

-- . - 

.- -- . 

Wecd cotuit (No I r l  ' )  

4 5 D A P  

1 5.00'' 

- -  - 

, . . ... /- 

~ o ~ ) A I '  1 901jJ41) 
- 

I X.04" ' 18.00' 

-- I 
! T? - C'onipletc wecd control 

T3 - Atrazine 2 kg ha.' as pre-emergent (PE) fb 
hoeing and earthing up at 90 DAP. 

T4 - Oxylluorfcn 0.20kg ]la-' (PE) fb 2.4-1) I kg ha- 
I 

at 60 DAP.  

T5 - Anletryn 2kg ha-' (PE) fb 2.4-D 1 kg ha.' at 60 
DAP. 

1.93" 

0,8of 

0.65' 

0.95~ 

I 
1.42"' ; 1 .201 : 

T,, - Glyphosate 1 kg ha'' at 20 DAP fb 2.4-D 1 kg ha-' I ar bO DAI'. 
r- 

I 
T7 - Blackg~+am incorporation at 45 DAP. 

T g  - Blackgram bhusa incorporation. 

To - Daincha incorporation at 45 DAP.  

- -. - - . . - . ---- 

T I ~  - Su~ihcnip incorporation at 45 DAt'. 

T I  - Daincha desiccation by 2.4-D 1 kg ha'' at 45 
DAI1. 

TI?  - Sunhemp desiccation by 2.4-D I kg ha-' at 45 s-- . - A - - -. . . 

0.90' 0.90' 

- -. - -  - - - -  -.- 

12.00~ 

2.50"" 2.80~' 1 

0.72' 

8.00' 

7.50' 

- . - 

3.50' 

5.30" 

,050' 

8.00 4,011' ., I 6 6 1  , 

I 

6.00" 1 4.50' 
I 
1 

4.0w 1 4 . 0 0  1 

.-.A 

- -. . - - . - -. . -. 

2 . 8 0 ~ ~  

5. go1' 

- -. - - 

0.85' 

- - . . . 

3 .5 O"~' 

. . . . . . , 

4,(10\'~ 

-. - - - -. . < 

! 

0.88' 



weeds. A t  GO LIAP. i t  was ohsu~.vcd that appl icat ion of prc-cmctgencc herbicide 

v i ~ . ,  i\trAa/inu (T;), n?iylluo~.!i'n or anietl-yn conlsollcd Por-iuluc.~ sp. 

effectively aiicl was i ls good ;l.s hoeing (T3).  TIIC T7, Ttj. T i ( )  and TI: recorded less 

populatio~l than T,,, 'I's ;111t1 'I'I 1 .  TIIC W C C C ~  ~>t>l>i l l i t t i~n  in ~ ~ I L ) I s  ~ I ' g l y p h O ~ i ~ t c  1 . O  kg 

ha- '  ; i t  70 1 )A] '  ;is dil-cclctl s l~ . ; )y  (I.,,). illtur-croppilig bliickgr;~t~l liw gr:iiri (Ts) and 

intcrc~.opping daincha and dcsiccation by 2.4-U 1.0 kg ha-' at 45 OAP ( T I  I )  

were on par. 

At 90 UAP also the herb~cidal truatmcnts IT3, T4 a11d Ti) gave equally 

effective control of portir laca and recorded the lowest weed populatloli. 

Intercropp~ng tsoalmcnts (I'$, TI;. and T I  1 )  was on par bul poor than her-bicldu 

treatments. Incorporation of blackgram (T7) and glyphosate fb 2,4-D at 45 DAP 

(To) also gavo lcss weed pop~11;it1011 but nwre than TI ,  ?'.I and Ti. 

The Molilign sp. poptllation (Tablc 4) was Iiighcst in ~~ l~wcedcd  plot at 45 

DAP, 60 DAP and 90 UAP and lesser in other treatments. 

At 45 DAP. in general, hcrbicidc treated plots tcgislered less riumbcr o!' 

weeds. Anlong all, oxyfluorfen (T3)  registered lowest weed popi11atioi1 and it 

was on par with T3 and T5 and gave control as good as hoeing. Glyphosate spray 

at 20 H A P  ('I',,). intorci+opping black gram ( ' i ' 7 )  ur  sunhel-tip dcsiccalion by 2, 4-1) 

(TI?) also gave effective control of Mollugo sp, at 45 DAP. Intercropping 

blackgram for grain (T8) registered more number of weeds and it was on par with 

intcrcr+opping dainclia (T,,) ;ind gavc Illore wccd coi~rit. 

At 60 DAP, anlong pre-emergence herbicide treated plot, oxyfuorfen 

0.20 kg h a '  as prc-emergence (T4) registered lowest number of weeds and it  was 

on par wlth alrazine 2 kg ha'' as pre-emergent at 3 DAP (TI)  and smetryn 2 kg 

h a '  as prr-emergence (T,) and intercropping blackgram for grain (Tx) and gave 

wccd colitrol even hctter than hoeing treatment (T?). Ali~o~lg i~itercrops, 

intercropping black gram for grain (T8) registered lowest 11umber of weeds. 



DAP = Days after planting PE - Pre-emergence 
fb = followed by 

'I'ahlc 4. 1:I'l'Cci r l  I '  II.C:II I I I C I I [ ~  O I I  p o l ~ i ~ l i ~ l i o ~ l  ol'i2~lollr1,qrj j~r.~t~c~l)lr~'l/o 

r , , 

Treatments 

TI - Absolute c o ~ t r o l  (unwceding) 

- - - - , - . -. -. . -. . . -. -. -. - -, . - - . - . . -. -. -. . . - - 

1': - Complete wcod uo~i l rol  

T:, - A t~ -a i~nc  2 kg ha- '  as pre-e~i~ergent (PE) fb 
hoeing and earthing up at 90 DAP. 

T4 - Oxy fluorfen 0.20kg ]la-' (PE) fb 2 . 4 4  I kg ha'' 
at 60 DAP. 

- 

T5 - Anielryn 2kg ha-'  (PE) !b 24-D I kg ha" at 60 1 

To - Glyphosate I kg ha-' at 20 DAP fb 2.4-0 1 kg ha-' 
at 60 DAP. 

Ti - Rlackgran~ incorporation at 45 DAP. . 

Tx - Bli~ckgram bhusa incol-poration. 

---.- - .. - .  , [I~-U.~C~. i ~ ~ r o r p a ~ - a i i o ~ ~  at 11 YAP. 8.64' 2 . 5 0 ~ ~  2.64"" i 
- . .  .. - . . . - . 

/ Tlo - Sunlielnp i ~ i ~ ~ l y o r r l ~ i o n  a1 45 U A P ,  4.64' 1 . 4 ~ " '  i 1 2.50.'' 

- 

TI  I - Daincha desiccation by 2.4-D 1 kg ha.' at 45 
5.64' 2.50~"' 2.80" '  

TI?  - Sunhemp desiccation by 2.4-0 I kg ha-' at 45 
1.32" 

-- 
I 

. . - - - - . 
Wuud count ( N o  i i i ~ ' ~  1 

. 

4 A 

12.00" 

. . . . - - - - - 

1 .SO'" 

' 0.95~' 

0.65' 

O,XS.lc 

2 .  6dd 

1.62"' 

H.OO" 

60-1)hl' : W OA I' 

1 4.50" I -----I 15.20" 

- - A - . . . - - - - - - . 
I 

1 .60""" 

. 

0.95" 1I.15' 1 
0.h7' 

i 
0.80' 1 

I 
- I  
0.70" I .20L' 

3.10" 3.20' ! 

2.64'" 
I 

2 . 6 3 '  i 
.- -- . 

! 
3 ?  1 5.6ll" 



, . 
I l l l c l~c l -o~~~~i  11g ~ 1 ~ ~ ; l l l ~ l c l l ~ s  ( ' I  c,. I , \  ,,, ' I . \  1 i l l l ~ l  '1.1 ;) g;ILrc heed ~ 0 f ~ 1 ~ 0 1  cl*/kci ;Is gooil 

as hooing (T?) .  Cilyphos;~tc spray IT,,) was poor than other treatn-tents but was 

hcttur lh;111 I I I I \ V C C I ~ U ~  C O I I ~ I . ~ ~  (T!) .  

At  90 IIAP also, hcrb~ctdt. treatments (TJ. T4 and Ti) except glyphosatc 

gave effect~vt. control of wecds. Intcrcropp~ng sunl~enl(:, and des~cca t~an  by 3.4- 

D (TI?)  coi~tl-olled weeds cffectively as that of lloeing (T?). I~itercl-opping 

blackgram (T?) 01- daincha (T,)) registered eq~lal wced pop~~lation followed by 

intercropping daincha 2nd cicsiccation by 2.4-1) (TI  and intcrcl-opp~ng siinhcmp 

as green nmnure (TI , , )  i ~ l i i u l i  wor-e un par and better tlial~ unweecit-d control. 

At all stages of observation, unweeded control (TI)  rcglstered 111gIlcst 

ivecd p o ~ i ~ l a t i o ~ i  (Tablc 5 ) .  At 45 DAP. herbicide treatments T,, TJ. TS and T,, 

registered less wced population [hall that in hoemg plots (T,). In t t ruropp~ns  

hlaukgrri~il ('I-&) or' su~ilicmp (T,,) LVCI-c 1~001. tJlil11 I I O U ~ I I ~  (T2) hut bcttc~. than othc!- 

intercropping treatments. Intercropping daincha (T9 and T1l)  or sunhemp 

desiccation by 2,4-D (TI2) were on par and registered higher weed populat~on 

than herbicide treatments. 

At 60 D M ,  glyphosate 1.0 kg ]la-' at 20 DAP {T,,) gave Iiighcr wecd 

pq~ululio~l bill sigr~ilicii~\tly Icssu~. 1llan LII IWCCCIC(I  c o ~ l t r ~ l .  '1'11~' ' ~ ~ . ~ ( I I I / ~ ~ c ~ I I I L I  S O .  

populations in all other lreatments were on par. 

At 90 DAP, among all the trcated plots, glyphosate 1.0 kg ha" at 20 i1Af) 

as directed spray fb 2,4-D at 60 DAP (TI,) showed higllesl weed popl~la~ion 

followed by sunhemp incorporation at 45 DAP(Tlo) and were on par with each 

other-. There was no differer~cc in Triunthcmu sp, population betwcer~ other 

treatments. 



T:tblc 5 .  Ilffi.cl 0 1 '  11-eulmt.11ts on population ol' 7i~iari l l?~~t~r.o por/lalucmuslt.r,,n 

- - - - -. . -. - . . - , .... 

..... 

Wecd count (No nl', 
-1'rcatnwnts 

I 
) ' I ' l  - Absolutc control (uiiwucding) X.52" 
I ............ - ,- . -- ... i 

T? - Con~ple~e weed control r 0.55' 0 62' 

TI - A t l a~ i nc  2 kg ha-' as pre-emergent ( P E )  fb 
hoeing and earthing up at 90 DAP. 

I 

T4 - Oxytluoricn 0.20kg lia ' (PE) fb 2.4-D I kg ha ' ! 
at 60 DAP. 

1 0.41" 

T5 - Ametryn 2kg ha-' (PE) fb 2.4-D Ikg ha-' at 60 
DAP. 

TI, - Glyphosate I kg ha-] at 20 DAP fb 2.4-D I kg ha.' 2 . ~ 0 ~ '  
at 60 DAP. 

T7 - Blackgram incorporation at 45 DAP. 1 2.64b 1 0.50' 0.67' 1 
I 

1 Ti - Daincl~a incorporation at 45 DAP. / 2.Mh 1 0.62' 1 1 .42' 1 

DAP -: Days aAer plant~ng PE - Prc-emergence 
fb = followed by 

i TI,) - S i ~ ~ l I i c t ~ l p  incorpuration a1 45 DAP 
I 

-. 

desiccation by 2.4-D I kg ha- at 45 
2.64" 0.6?' 0.62' ! 

- 

1.32' 
I 

0.56' 1 2.h4" 



Thc n u m h e ~  of Age~nturn sp. ( ~ a b l c  6)  was higher at all stages in 

~uiweeded plot. 

At 45 DAP, all herbicide lreatcd plots (Tj, TI. T5 and T(,) registered lower 

weed popula t io~~ that was on par. with hoeing (T:). intercroppi ng. in g e ~ ~ e r a l ,  gavc 

highcl- wccd coullt tilan her-bicidc but defiiiitely better ihan ~~nwccdccl  plcl ts.  

Sunhemp as interc~.opping (TI ? )  registered highest wccd populatio~i followed h y  

intercropping blackgram Ibr grain (Tx), whereas intcrcl-opping sunliemp (T l o )  

registct.cd lowcst weed population. 

At 60 DAP. among the treatments, i n ~ e r c r o p p i ~ ~ g  su~~l ie rnp  and dcs~ccation 

(TI!) gave the highest weed population (2.64 m-') followed by glypliosate (Ts) 

and intercropping black gram for grain ITN). where the weed population were 

1.32 and 1.49 pel scl m. The weed populatioil in herbicide and other intercrop 

treatmcnls wcrc significanlly lowcr than that of tlic abovc tr-eat~ncnts. 

Later at 91) DAP, anlong the treated plots, intercropping daincha and 

desiccation by 2,4-D ( T I  I )  registered lowest weed population which was on par 

with oxyflt~orfen 0.20 kg ha-' (PE)  fb 2,4-D 1.0 kg ha-' at 60 DAP ( 7 4 )  and 

anictryn 2 kg ha- '  (PE)  fb 2,4-D 1 kg ha'] at 60 DAP (Ts) whercas highest weed 

populalion was show11 by i~~lorcroppi i~g blackgram for grain (Tx). Complelt wccd 

control (T.) was on par with a t ra~ ine  2 kg h a  at 3 DAP tb hoeing and earthing 

up at 90 DAP (TI) and incorporation of blackgram at 45 DAP (T?). In 

intercropping blackgrani for grain incot-potation of bhusa (T8) 01- i ~ ~ t c t . c ~ - o p p i ~ ~ g  

sunhemp and desiccation by 2,4-D 1.0 kg h a  at 45 DAP (TI!). tlie weed 

population was higher than the other intercrop and herbicide treatments. 

4.1.5 Total Weed Population 



..... -. .... - - ...--.. 1 - - - - -  I WeccI count (No m- ) 

T2 - Complete weed cont1.01 / 0.41 1 0.45" 

T) - Atrnzine 2 kg ha-' as prc-cmergcnt (PE) fb  
hoeing and earthing up at 90 DAP. 

1 0.25 1 0.32' 

Tr - Oxyfluorfen 0.20kg ha" (PE) tb 2.4-D I kg ha" 
at 60 DAP. 

1 0.1 5 / O.lld 0.27' I I 

F.1 Ametryn 'kg h a  (Pi) fb 2.4-D lkg h a  at 60 
DAP. 

1 0.17 1 0.29' ( 0.27'. 1 
I ... ., - -- 

I 

i T,  - Glyphosatu I kg h ; ~  at 20 DAP fb 2.4-D 1 kg ha' I 

at 60 D.41'. 
- . -- 

I 

I T7 - Blackgrani incorporation at 45 DAP 
1 

Tg - Blackgrani bhusa incorporation. 

T,, - Daincha incorporation at 45 DAP 

... - -. ...... 

T I  I - Daincha desiccation by 2.4-U I kg ha" at 35 
4.50' 

DAP = Days after planting PE = Pre-emergence 
fb = followed by 

. - . , , . , 
I 

n. I sL1 o I i 
I 

- .- -. I -. TI: - SunI~~.nip dcsiccatio~i by 2.4-D I kg ha-' at 35 
DAP. 5.50" 

. . . . . .  1 
2.64" 

; ?.OJ' I 
J 



. . . . - . - . - . - - . . . . . . . . . - - . - 2 - - -  I Wccd L O L I I I I  ( N o  111 ). 

TJ - Atrazine 2 kg ha-' as pre-emergent (PE) fb 
hoeing and earthing up at 90 DAP. 

TI, - Ametryn 2kg ha.' IPE) fb 2.4-D I kg ha'] a t  60 1 1 2.9& 1 3 . 1  5 '  1 3 .52~"  { 
DAP.  

. . -. 

T, - Glyphosatc I kg ha2' at 20 DAP fb 2.4-D 1 kg ha-' 
7 , 2 3 d  

at 60 D A P .  1 6.68" 1 1.90" 

TJ - Oxyfluorfcn 0.20kg ha-' ( P E )  fb 2.4-D I kg ha'' 
at 60 L)A P. 

1 

2.15" 

T- - Hlackgtam incotpol at1011 dl 45 DAI' 24.4XL 

T x  - Blackgram bhusa incorporation. 27.70~ 

-.- 

DAP = Days after pla~lt i~lg PE = Prc-cnwl-gencc 
fb = followed by 

2 . ~ 5 '  1 2,9. 

7.95' 

.- 

1 I 70' 

I 
15 IS' 

-. - -- -. - 

TI,, - Sunhc~np incol-poration a1 45 DAP,  

TI I - Daincha desiccation by 1.4-D I kg ha.' at 45 

Dalncha ~nco~-po~.ation at 45 HAP. 23.78' 

- - - - - . . . - . - 

---1 
1 2 . 6 7  6.85c I : , . ~ ,  

.- 

1 9 . 2 6 ~  1 1.25' 



?Pllc to1;11 ibccrl L-OLIII~ ('l'ahlc 7 )  M~;IS JiigI~csi 111  L I I I W C C ~ C ~  plot (1'1 ) I I ~  ;1l1 

stagcs 01' O ~ ~ S C I - Y ; \ ~ ~ ~ ) I ~  \v i l l i  tlic V ; I I L I C S  of' 43.30, 55.G3 a ~ l d  62.35 pcr sq lnclrc at 

45, 00 and 00 DAP respectively. 

111 gcncl-al, hcrbicidc Ircated plats (T), T4 and T3) showed less number ot' 

weeds compared ro all other Ircatmcnts. at a l l  stages of obsel-vat~on. 

At 45 DAP. lowest weed population was rccorded by oxytluorkn 0 2 kg 

ha-'  as pre-emergence (T4) followed by atrazinc 2 kg ha-' (Tj)  and arnetr-yn 2 kg 

ha.' as pre-emergence ( T 5 )  Among interorops, lowest weed population of 12.67 

per square metre i + a s  registered by sunhcmp iricorporation at 45 DAP (Ti,)) 

compal-cd to othcr ilitcrcropping treatmenrs. Cornpal-ativcly highcl- wecd 

populalion was recordt.d by glyphosate spray (Tr,) and i t  was on par ~ v i t h  da i r~c l~a  

and sunhemp desiccation ( T I ,  and TI?) ,  whereas those in darncha incorporat~un 

(TL)) and b l a c k g n n ~  ~ncorporatlon iT7) werc on par and 11rghe1.. Af 60 DAP also, 

TI,, showed lesse: riu~nber of weeds. Howevcr-, at 90 DAP thesc trcatrnents 

showed morc population t t ~ a n  T7 and T I ,  slightly, but very much loner than 

unwecded control (I', ). 

4.2 DRY MATTER PRODUCTION OF WEEDS 

4.2.1 Portulaca nleraceu 

The dry m i t e r  11rocIuction at' weeds as inilucr~ced by different wecd 

colitrol treatments at different growth stages arc given ill Table 8. 

The weight of Porii~lucu was highest in ~u~-col~tr.ol!cd plot at al l  slagcs ol' 

observation. The values were 33.28, 48.46 and 52.37 g rn-' at 45. 60 and 90 

DAP, respectively. Thc lierbicidc treatments in 73, TJ and Tj gave statistically 

cqual weight and wcre loivel. a (  all stages ut'obscl.vatio~~. Thcy we1.c eff'curivu as 

good as hoeing. Intercr-opping treatmenrs (TI;, TI,. TI,,, TI  I and TI?) gavc less M~L'L'(~ 

dry matter but were not as effective as herbicide treated plots (T?, Tz and T5). 



Tablc 8 .  Fii'Ccct of tr-ciltmenls on dry niatter prod t~ctiotl o f  P o t . t l t l u ~ ~ ~  ~ / P I Y I ( , P [ ~  

T: - Conipletu wcud control 
I 

. - 

TI  - i \ t r ; ~ ~ ~ n c  2 kg ha'' as prc-emergent ( P t l  th 
1 .2XC 2.52" I 

houil~g and carthlng up at 90 DAP. 
, .- - -- - - -. - - I 

( at 60 DAP. 
I 

TI, - Amotl-yn 21cg 11a.l ( P E )  tb 2.4-U I kg ha-' at 60 
DAP. 1.52' / 1 . 7g  246' , 

- .--- 
1 

T,, - Cilyphosate I kg ha-' a t  20 DAP ib 2.4-D 1 kg ha-' 
at 60 DAP. 

I 
Ti - Hlackgram incorporation at 45 DAP. 

I 
5.25" i 7.84' I 

I 

t 
( T S  - Riackgram bllusa incorporation. 12.6' I 

T l l  - Daincha desiocariun by 2 . 4 4  I kg ha-' at 45 
DAP. 

TI? - Su~ll~ernp desiccation by 2.4-D I kg ha'' at 45 
12.80' 8.40' 

i 
DAP. 

DAP = Days after planting PE = Pre-emergence 
Fb = followed by 



A1 45 I )Al'. i l ,, lOlig i l l 1  ~ I I U  II'CLIIC~ 1>101~. ~ I ~ P I I ~ ) s ~ I L c  I .O kg h a  21 20 [)A[' 

as dircctod spray (I',,) and intetc~+opping blackgraln (T7) recorded highur dry 

matter product iu~~ and WCTC 011 pas. At 60 DAI' higher dry mattcr PI-oduction was 

regis~cred by glyphosate 1 .ij kg ha" a1 20 DAP as directed spray aftcr. unwceded 

control and it was on Pi". ~tlitli in tel-CI-opping hlackgl-am for grain (TH) 311d daincha 

desiccation by 2,4-D 1.0 kg ]la-' at 45 DAP ( T l l ) .  Among tllc intel-crops. lowest 

dry matlcr was ~.ecol-ded in blackgram inco~poratio~l at 45 DAP (T7) fi~llowed hy 

intercropping dainclia or s u ~ ~ h e m p  and incorporation at 45 DAP (TI, and Titi) and 

intercropping sunhemp and desiccation by 2,4-D at 45 DAP ( T I ? )  but wcre highel- 

than hoeing (T?). At 90 DAPI among the intercropping treatments, blackgram 

incorporation (T7) give  the lowest weed weight, followed by ir~corpuration o f  

daincha (T~I )  and desiccation of daincha by 2,4-D at 4 DAP ( T I I )  ,and 

incorporation of' sunhemp at 45 DAP (Tlo). The weed dry weights in thesc 

t rca t~i~cnts  \VCI-C s i g n ~ l i c i ~ ~ ~ l l y  higllc~. fl1i111 t l ~ ; ~ t  i l l  T3, T4 ;i~i(l Ti  hut loner t l i i t r l  

un weeded co1111'ol. 

The data on Table 9 reveals that the ,ll.Iul/ugo sp. weight was very less in 

Tj, T4 and Tj  at all stages of observation (0.27 to 0.4 g rn'hat 45 DAP, 0.55 to 

0 . 7 5 ~  m-' at 60 UAF and 0.83 to 1.25 g m' at 90 DAP) which was effective as 

good as llocing (0.h4, 1.20 ii~ld 1.72 g at 45, bV and YO DAI', I-cspcctivcly). 

The effect of intercropping was more pronounced at 60 DAP and 90 DAP. At 60 

DAP, Tx, TI], T1i1, TI I and T I  2 recorded lower weights and at 90 DAP, desiccation 

of su~ihemp by 2.4-13 (TI  !) gave the lowesl weigli~ followed by incor-pol-;ltiu~l ol' 

sunhemp at 45 DAP (TI, ,) ,  incorporation of dai~icha (TL,) atid desiccation of' 

daincha (TI  I ) .  

The data in the Table 10 shows that at 45 DAP 111c lowest ~ ~ c t ' d  dry matter- 

p~+oduction observed by oxy fluorfkn 0.20 kg ha.' as pre-emergent (T4) h a s  



T! - C'ompletc weed co~iti~ol 

'I'; - Atrazine 2 kg ha-' as pre-emergent ( P t )  fb 
hoeing and earthillg up at 90 DAP. 

I 
I 

Td - Ox! fluorf'cn 0.20kg ha I (PE) Ih 2.4-D 1 kg ha ' 
at 60 DAP. i 

0 . 7  0.53' 1 
T; - An ic tyn  ?kg ha.' ( P E )  ib 2.4-r> 1 kg ha - '  si  bO , DAY. 

T,, - Glypl~osatc 1 kg ha-' at 20 DAP tb 2.4-0 I kg lia-' 

at 60 UAP.  

? ,  . . .. 

I.. . .. 1 1 .--- ".. - ..-A 

i T, - Blackgram bhusa ~ncor.po~.ation. 

Tn - Daincha 111corpor;ttlon at 45 DAP. 

TI ]  - Sunhemp desiccation by 2.4-D 1 kg 1-ta.l at 45 1 DAP. 

DAP = Days after planting PE = Pre-emergence 
fb = followed by 

3 .4 jh  

3.6gb 
i i 2 7 s L  

1.04~ 
I 

5 . ~ 5 "  I 
I 



'fahle I 0. I'l'l'cct ol' t rca ln~cn ls  011 dry III~L~ICI. procluctiotl of' 7j*i(ltl111~,111<1 

p o ~ - t / ~ ~ ~ i ~ h ( / . ~ / l - l l ~ ~ !  

j T: - Complete weod control / 0.68' 1 I 3 1 2 . 5 7  1 
L -  
1 T i  - A l r ;u i~~c  2 kg be-' i s  pre-emerge111 (PF)  fb 
I l l o u i ~ ~ g  and r a r L l ~ i l l ~  up at 90 DAP. 
I I I 

- - -  - - -  .- . ... _.-_L 
I I + 

Ti, - Amctryn 2kg ha-' ( P E )  fb 2.4-D I kg ha'' at 60 ' 

1.07" 2.99' , 

- 
I 

- . + - .  I 

I I 1 T - Blackgrsm ~ncorpolalion at 15 DAP. 

-- I 

I)AP -- Day.; aficr planting PIE - 1'1-c-cmcrgc~~cc 
fb = foTlowcd by 



s ig~~i t ic la~i~ly  Iths 1l1;1t1 110~11ig (T1) plots ;i11(1 i t  W;IS 011 ~ x i t -  willl ;111-;1~ilic ( T I )  ;111t1 

a1nu11-yn ('I',) ( I . ~ i \ t  tlicnts. I I iglicst dry n ~ a t l c ~ .  was ~loliccd in  inlcrcroppillg 

S L I I I I I C I I I P  ;\11iI ~ C S ~ C C ' ; I (  io~l  ('I', ,) li)llowccl l ~ y  in lu rc~ .op l~ i~~g  d;~inch;i ('I'\, ) ; ~ n t l  
- 1  

daincha desiccation (T I  wcrc on par. Glyphosalc 1.0 kg ha 20  I I A I )  as 

directed splay (T,,) was as cfl'cctive as liocing (T?). 

At 60 DAP, among the treatments highest dry rnattcr pt-oductio~l was 

obsel-vcd by glypl~osate I .O kg ha-'  at 20 DAP as directed spray. The lowest dry 

n~attcr production recorded by ametryn (T5), which was on par with T3, T J .  T:, 

Tx, Tu. TI , ) ,  TI1 and T I ?  ; I I I ~  were crfcctivc 21s Ihat of hoeing. Among the 

intercrops, highest value was observed it1 daincl~a incorporation at 45 DAI' (Ti,) 

followed by daincha desiccation by 2,4-D ( T I I )  which were on par tvhereas 

lowest value was rccorded by blackgram incorporation (T;). 

At 9U DAP, oxyfluorfen 0.20 kg ha-' (T4) followed by 2,4-D I kg ha-' (T4) 

accounted for- lowest dry matter production and was on par with T1,  T5 and Tx, 

T11 and TI2 Glyphosate spray (T,,) recorded highest dry rnalter fbllowed by 

sunhe~np intct-cropping ITlo), whereas lowest dry matter was observed 111 

sunhe111p desiccation by 2.4-D (TI?). 

'I'hc t11.y I I I ~ I I I C I -  I ~ I . ~ L I L I C I I ~ I ~  of' , ~ I , ~ ~ ~ I ~ ~ I / ~ I I I I  sp .  at 45, 00 ;ii l tI  00 I JAI '  ; I IY 

given in Table 1 1. Thc cfkcl of herbicides in T3, TJ and T5 011 wccd control was 

evidcnt at all stages of obscrvatio~i. Tlic ueight of weed was lowest in thcsc 

treatmei~ts alnlost parallul to that of hoeing (T!). 

At 45 DAP, intcrcropping sunhemp and desiccatio~~ by 2,4-D (TI?)  gave 

highest weed dry matter after unweeded control followed by blackgram for grai~i  

(T8) and werc on par. .4niong intcrcrops, inlercropping sunhcmp incnrporatian 

(Ti(,) I-ecol-ded lowest dry matter ( 1.35 g m-') whereas highest dry 11i;itter (4.95 g 

In-') wa i  by s n ~ ~ l i c m p  desiccatio~i by 2,4-D (TI?).  Cilyphosatc dircctrd spray (TI.) 

was effective to control Ayercrlzrm s p .  



' I c  I I . I : l ' l i .c .~ ol' I rcat lncllls 011 tlry 111:\llc1- ~,~-oduc.(ion O I ' . , ~ ~ ~ ~ J I . ( I I I ~ I I ~  ( ~ r ~ ~ l i ~ : o i r l r ~ \  

I T; - Atraiiric 2 kg ha-' as pre-emergent (PE) tb I 
0.63" , 

hoeing and earthing up at 90 DAP. I I 

-. -.. I 
- 1 

T4 - Oxytluorf'cn 0.201<g ha-' ( P E )  fb 2.4-1) I kg l ia- I  
I 0 . 3  1 i , I J L '  1 0,40( 

;]I 60 [ I A P .  I 

Tr - Ametryn 2kg ha-' (I'E) Ib 2.4-D lkg I la- I  at 60 
UAI1. 

0 . 3 ~ ~ " '  

- 

T, - Glyphosate I kg ha.' at ZU DAP fb 2.4-D I kg ha.' 

-1 
I 

at 60 DAP. 0.24' 1.74' 2.15' 1 
i 

! ! 
T: - Rlackgrani it~corporatio~~ at 45 DAP. 1 4.14' 

I 

. . . - - - -- . - .  1 

- Blackgram bliusa incorporation. 4 . 6 ~ ~  1.74' 1 s , ~ o ' ~  - -  ! , . -- - .  

TI, - Da incha  ~ncorporation at 45 DAP.  2.33" 0.73" 1 2.3 1 

DAP - -  h y s  ~IK~cI. planting I'F. - PI-c-cmct'gcncc 
fb fi)lloivt.d by 



At 90 D.4P blackgl-am i~icorporation (T;) produced lowest dry matter 

(0.56 g rn") among all i~ltercropping treatments, whereas highcst value of 5.60 g 

m" was recorded in intercropping blackgram for grain (Tx) followed by 

intercropping sunheimp and desiccatio~l by 2.4-D (TI? ) .  Glyphosate spray (Tf,) 

was on par with daincha (Tt,) and sunhemp incorporation (TI(,). 

4.3 TOTAL WEED DRY MATTER PRODUCT[ON 

The total weed dry matter weight (Table 12)  was highest in ~u-iweedeci 

control plot (T!) at all stages of observation. The values were 76.20, 100.30 and 

1 18.50 g m-' at 45. 60 and 91) DAP ~-cs~eu t ive l~ :  

Herbicide treated plots (T3, T4 and Ts) sllowed lower dry matter 

production compared to all other treatme~its at all observations, the range bcing 

2.27-3.1 2 ,  4.78-6.73 and 8.8 1 - 1 3.25 g m" at 45$0 and 90 DAP, respectively. 

At 45 DAP lowest wecd dry matter production was observed in 

oxyfluorfen 0.2 kg ha-'  as pre-emergence (T4) fbllowed by atrazine 2 kg ha-' (T4) 
I 

;itltl ;ifiictryll 3 Iig I I ; I  ('I?,). A I I I O I I ~  I I I ~ C I ' C ' I . ~ ~ ) S .  ;111y (Icii11i1~ V ; I I - I ; ~ ~ I ~ I I  1'011ld 1101 l)c 

seen exccpt In T: and Tx which uas much 111ghct- compared to other tl-eiltments. 

Weed dry matter i n  blackgram for gtaln ( T x )  illas on par with intcrcropp~~ig 

daincha (TI)), which wiis on pal- with sunhemp desiccatinrl by 2,4-S) (TI  ,). 

At hO DAP,  interes[ingly blackgram incorporation (T7) showed lesscr dry 

mattel- production follnwed by intercroppiilg daincha (TO) arid sunhemp (T1o). 

A ~ n o n g  intel-crops, at 90 DAP wccd weight was lowest i11 blackgram 

incorporation (T7) and it  was higher in blackgram bhusa incorporation (Tg) and 

sunhemp desiccation ITlz).  



1'1 - A t r a ~ i n e  2 kg ha-' as prc-cmcrgcnt ( P E )  fb 
h o c i ~ ~ g  and tarthing up at 90 DAP. 

. . . 1 

iVciXl c i t y  l\Lllrct- ( g  111-- ) 
' l ~ l - c ~ t l l l ~ c l l l ~  . - - - , . -- 

I TI - Oxy fluorfen O20kg ha.' ( P E )  fb 2.4-D i kg ha.' 
a1 60 [>Al'. 

% X I '  I 
I 1 

T,, - Glyphosate I kg ha.' at 20 U A P  fb 2.4-D 1 kg ha I 1  

at 60 DAP. 
22 18" 25.1 oh 21.26'' / 

Blackgram incorporation at 45 I I A P .  28.32b 10.98' Ih.62' I I 
-- - -- 

I-. 

60 I IA I '  : 90 Dill' . 
. . t . i 

lOo.30'' I I X . 5 0 "  I 
I 

4s-IIAP 
- . -  , . . . . -. -- - .-. 

Tr: - Blackgram h l ~ i ~ s a  incorporat~on. 

-- 

T4) - Daincha incorporation at 45 DAP. 

. . - -. - -. -. -. - , , - - -- - - . - . . - . . - - . - - - . . - -. . . . . . . . . . . 

1'. - ('ollll>lctc W C L ' ~  ~ 0 1 1 1 1 - 0 1  I 5.20" 7 33: I I .?2 '  

- -  - > - -  

' I - I  - A hsolurc co~\ (~ . r l l  (unwcuding) 

! '1.1 - Diiiliclla iiusictallon by 2.4-D I kg h a  at 45 
I 

1 9.24' 

- -. -. . -. . ----- - ...... - - . . .. -. 

Ti? - St~nhcmp desiccation by 2.4-L) I kg ha" nt 45 i "Ap' 
DA P. zn. I 0'' 

I 

76.20" 

DAP = Days after planting PE = Pre-cmergenoe 
fb - fol l r~wcd by 



4.4 WE1711 C'ONTIIOL I~I~1:IC'II~NC'Y A N D  WIIELI INDEX 

4.4.1 Wecd Control Et'ticiency (WCX) 

Weed contl-ol cfticit.ncy as intlucnced by va~.ious wced coi~tl.ol ti-catn~c~lts 

on sugal.ciltll: a1 di l7kront grclwth slagcs ;ire pl-csontcd in Tablc 13. 

At 35 DAP w e d  control efficiency ranged from 34.52 to 94.92 pcrcent 111 

Trl and TJ. respectively. 111 PI-c-cmcrgence (PE) horbicide plots thc CVCE wurc 

highet. (43.03 to 94.92'4;,), Highest wccd control efficiency was n u t ~ c t r l  i l l  

- I  oxylluorfkn 0 .20  kg hat (T4) and wts: on par with a tra~inc 2 kg ha (T;) 2nd 

ametryn 2 kg ha-' (T5). All pre-emergence herbicides gavc bigbcr weed control 

efficiency than hoeing ( T 2 ) .  Glyphosatc 1.0 kg ha" as directed spray jT(,) showed 

lower weed control efficiency. The WCE in intercropping treatments were 

significantly lower than PE herbicide treatments. Among intercrops, sunhemp 

(TI(,) gave better weed control efficiency (70.05) than other intercropping 

treatments. Other treatments, glyphosate 1 .O kg ha-' (T(,), daincha desiccation by 

2,4-D ( T I , )  and sunhemp desiccation by 2,443 (Tt2) were on par and gave weed 

control efficiency lower tl-tan pre-emergent herbicide (T3, TJ and Tj) and 

sunhemp incorporation (Tit,). 

Both 60 and 90 DAP weed control efficiency were higher in pre- 

enlcrgence herbicide plols fb 2,4-L), which ranged tiosm 94.34 to 94.88 percent at 

60 DAP and froin 93.40 to 95.27% at 90 UAP, almost as good as hoeing ( 7 ' 2 )  

treatment (87.75 at 60 DAP and 92.27% at 90 DAP). 

Among the intercrops, sunhenlp incorporation (Tlo) gave the highest wced 

control ef'ficic~icy followed by blackgram incorporation (T7) and daincha 

incorporati011 (Ti]) a1 60 DAP .At 90 DAP, black gram incorporation (T7) gave 

the highest weed cotitrol efficiency which was on par will1 dainclla desiccat io~i  

(TI 1) followed by dairlalla (T9) and sunhen~p (T 10) incorporation. 



'I'ablt. 13. Effect of tr-ca~ments an weud control crlicicticy 

I T: - At~,a/inc 2 kg ha-' as pru-cmcrgcnt (PE) Hb 
i i hocing and carthing lip ;I[ 90 DAP. 

1 T, - Oxyfluorfen O.2Okg h a 1  ( P E )  ib 2.4-D I kg ha 

L 94.88" , 95 27'l 
at 60 DAP. 

. - - -  - , . . . . . . 

I*(, - Cilyphosate I kg 11s.' at 10 D A P  Ib 2.4-D I kg lia ' 
at 60 DAP. 

T8 - Blackgrdni bhusa incorporation 

T I  I - Daincha desiccation by 2.4-D I kg ha - ]  at 45 1 DAP.  1 54.47" 7 9 . 9 8 ' 4  Xb0XL 

Te - Daincha incorporation at 45 DAP. 43.79" 82.93h" 

I 1 

DAP = Days after plariting PE = Prc-cmcrgcncc 
fb = fbliuwud hy 

- S ~ I I ~ I ~ C I H I )  i l icorpo~. i i~ i ( l~~  ill 45 nAr. 70.05' ~ 7 . 0 0 "  



4.4.2 Ct'eed index (WI) 

Wced indcx dcnotcs thc reduction in cant  y icld in diffcrcnt 11-calmcnts 

compared to weed free plot and expressed as percentage. 

The weed index (Table 14) rangcd from 5.05 (Tlo) to 45.30 percelit ('T I ). 

The highest weed index of 45.30 percent was noticed in unweeded control (TI  ) 

followed by daincha desiccation by 2,4-D ( T I  I ) ,  which gave 33.57 pcrccnt. Thc 

lowest weed index was observed in intercropping sunheunp (Tlo) and i t  was 

followed by a l sa~ ine  2 kg ha-' (TJ), oxylluorfcn 0.20 kg ha" (TJ) and amctryn 2 

kg ha-' (Ti) w h ~ c h  gave weed index as 12.70, 1 8.86 and 19.94, respect~vely. :Ill 

treatments gave weed index significantly lower than unweeded control Anlong 

the treatments, sunhemp incorporation (Tlo) gave sig~lificantly lowest weed index 

and between other- treatments spectacular variation was not evident. 

4.5 BIOMASS PROIIUCTION A N D  NUTRIENT CONTENT OF 

INTERCROPS 

Blackgram, daincha and sunhemp were take11 as intercrops in sugarcane lo 

stucly their effect on weed control on sugarcane growth and yield. The biomass 

and nutrient content in these intercrops were estimated at 45 DAP (except i l l  TN)  

anti are givcn in Table 15. In TK, bhusa was analyscd a1 85 DAP a1 the tinic. of' 

illcol-potatioll. A ~ i i o ~ ~ g  thc i~~tcrcl-ups, t l ~ u  gt.uwtll and biomass p~.odilct lor1 was 

higher for s~ulhemp (T  and T I ? ) ,  ~ l i i ~ l i  171~0duccd wet biomass of' 10.73 to 10.79 

t ha-l and 4.96 to 5.04 t ha'' d ~ y  matter. Thc daincha (TO and T I  I )  biomass 

production was almost half to that of sunhemp. The performance of blackgr-am 

(T7 and Ts) was very poor contpared to sunhemp and daincha. Atnong lhest. 

treatments, the bhusa recovery in blackgram for grain (Ts) was lowest possibly 

because of inadequate sunlight and other growth fdctors. Blacl<gram (Tx) did not 

tlower satisfactorily and grain yield was practically nil. 

Tlie content o r  N ,  1' and K in green manures was also higher. i l l  s i~nl icn~p,  
I which ranged from 113.09 to 120.96 kg N ha-'. 2h.2 1 to 28.27 kg P ha -  anti  



T; - Atrar.ine 2. kg ha-' a h  prc-c.niergent (PE)  tb 
1 hoe~ng and earth~ng up at 90 DAP. 1 . -- 

TI - Oxy  t1uorii.11 O.2Okg ha-' {PE) fb 2 . 4 4  I kg ha- '  
at 00 DAP. I X.Xf iL  

I 1 T. - Amelryn Zkg 11a.l (PE) h 2.4-D I kg h a '  at 60 
j DAP. 

1 ~ . ' ) 4 ~ '  I 
I , ,  - Clyphor;~te lkg ha'' at 20 DAP fb 2.4-D 1 kg h a  1 

at 60 DAP. I 1 
1 T i -  Rlackgriill~ incorporiiiioniit45 I)AIJ. I 

I TI! - Sunhcnlp J ~ s i c c i l t i ~ l l  by 2.4-D lkg ha ' at 45 
1 DAP. I 2 I . I s I"' 



Tablc IS. Effcct of treatments on wet weight, dry weight and nulricnt cuntcrlt of 
intercrops 

D A P  = Days after planting 

. . 

Treatmei~ts 

. . 

Ti - Blackgram 111corpo1.ation at 45 
DAP. 

.- 

T,- U lackgran~ bhusa. 

-- - 

TI) - Daincha incorporation at 45 
DA P. 

TI11 - Sunhemp incorporation at 45 
10.79 i 5.04 120.96 ' 26.2 1 l25,50 ' 

i 
'T I ,  - I>a~nc.ha d o s ~ c c a l ~ o ~ ~  by 2.4-[) ( ( I  

lkg a , ] .  ha- '  at 45 IIAP. 
--- , 

i -. - - - - . . - 

" .. .. 
Wcr 

-- . .. --- 

NPK contunt (kg ]la- 1 1  ) 

(t ha") 

2 .72  

1 . h i  

I 
5.20 

N 

19.95 

( t  ha-') 

0.95 

0.45 

2.59 

P K 
i 

7.42 I .7 1 ' 1 1 . 3 0  

3 4 2  , 2 3 . 0 0 ~  

-- i 
I 

49.99 ' 1 1.40 

I ..-, 
! 

62.68 ' 



12 1.02 10 125.50 1% K ha- ' .  TIE c o n l c ~ ~ i  of N, P and K HI daincha was about half 

to thal of su~lheml:, and that in blackgram. 

4.6 NUTRIENT REMOVAL BY UJLEDS 

The nitrogen removal by weeds is  presented in Table 16. 

At 45 DAP. N rcmovcd by wceds ranged from 0.93 to 30.70 kg ha.', 

which were significantly different anlong treatments. In gel-~eral, the N removal 

was lower in PE herbicides cori~pared lo intcrcl-oppjng trcalnicnts. Application of '  

oxyfluorkn 0.20 kg ha-I (TI) removed the lowest N (0.93 kg ha.') at 45 IIAP 

followed by arnetryn 2 k g  h a 1  (Ti). The highest N removed by unweeded control 

(TI)  was significantly above all other treatments. Among intercrops, sunhenlp 

i ncorporalio~i (TI  removcd least nitrogen. 

I At 60 DAP. the N 1.en1oval ranged fi+0111 1.38 to 35.42 kg ha . The Iiigl~est 

nutrient removed was obscrved in unweeded control ( T I )  followod by blackgram 

intercropping (Tx and T7) alld glyphosate spray (Th). 

At 90 DAP, N removal ranged from 1.94 to 43.91 kg ha- ' .  After the 

unweeded control, the highest N removal was in  blackgram bhusa incorporation 

(l'x) and hlack gl'ani incor.poratiotl at 45 UAI' ( ' I 4 , ) ,  whc~.cas lowcst valuc rccordod 

by oxyfluorfen 0.20 kg ha-' (T4) followed by a t r a ~ i n e  2 kg ha.' (T3).  

4.6.2 Phosphorus (P) 

From the data in Table 17, i t  is clear that at 45 and 60 DAP, P r-cmoved by 

weetis ranged from 0.06 to 5.86 and 0.0'1 lo 4.70 kg l1a1, rcspcctiuely. Hcrbicidrs 

or intercrop, significantly reduced P I-emoval by weeds ovcr u~iweedud contl-ol. 

Anlong the treatments, highest P removal by weeds was recorded by 

intercropping blackgram for grain (Ts) whercas Iowest rtrnoval was in 

oxyfluorfen 2 kg h a  (Ta) fbllowed by atrazine 2 kg h a -  (Tj) and amrtryn 2 kg 
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Tablc 16. Effect or'tl-eatmonts on N re~iioval by weeds 

! 
I T: - A t r a ~ i n u  2. kg I la-I as  pse-emurgent (PE)  fh 

1 hoeing and carth~l~g up 81 90 DAP. 1.58' 1 2:36 3?4' ' 
i 

I i 
1 I TI - Oxy fl~lorfcn O.2Okg ha- '  (PE)  Ib 2.1-D I kg ha-' I 1 ar 10 D A I ~ .  i 

t-- --- 
I Tr - Amctryn 2 k g  ha.' {PE) fb 2.4-D Ikg ha.' at 60 

I T: - Blackgram incorporation at45 DAP. / 8.73' 1 13.14' ! 16.25' 1 

I I 1 71, - SUI~~ICIII~ desicci l f io~~ by 2.4-D I kg h i i .  at 45 
DAP. 1 0.1'1' I 9.hX" 1 12.77' , 

I I I 

I I I 

L-- - -- - LIl_. .- - -. I 
DAP = Days after planting P E  = Pre-cniergence 
fb = fbllowed by 

1738'' t---- I 1 6 . 7 1  -; I 
-- - -1 .- ..! 

I', - Blackgram bhusa incor-poratio~~. 

r------ 
I 

I 1 ' )  - Dairlcll;~ inco~pora~ion a t  45 IIAP. 9.9XL' 1 1 1 .22l 

I 
. .. i I 

10.42" 

I- - -, - - - 

I 



Table 1 7. Efkct of' lreatn~eilts on P removal by weeds 

................. 
I 1 I'liosphurus l.cmural III (kg 11;) 

I I T? - Complctc weed control 

I 
I T, - Atrarine 2 kg ha ' as pre-emergent (PE) fi 

I Iloe~ng and c a r t h ~ n ~  up at 90 DAP. 
1 0 7 1  1 

f- -- 

I T, - Oxyllls,rfe~l O?Okg hi' (PE) Ih 2.4-I) l kg ha.' I 

I i~lOOI),~l~. 
I I 

. ...... 

I'5 - Ametrqn 2kg ha-' (PE) tb 2.4-D I kg ha- '  at 60 0.1 5' 
D.4P. I i I 

I 

Th - l i l y p l l ~ ~ ~ t c  I kg ha-' at 20 DA P fb 2.4-D I kg ha.' 
a1 60 DAP. r-- - 

! 
1'7 - Blackgrarn incorporation at 45 DAl'. 3 . 4 2 '  

I 

TB - Rlackgram bhusa incorporation. 1.95" 2 . 5 ~ ~  4.54' 

-- -. -. .. 

! 1 1.68' 

. . .  I--. . -. - .- . . .- . . 

- SLIII~IC~II~ ~IIC~)I.~UI~;I~IOII i i ~  45 l)Al'. 0.65" 

-- 

-1'1 1 - Daincha desiccation by 2.4-D 1 kg ha- '  at 45 
2.29" 

L -- -- . - -  - I .  - - I 

DAP - Days af te r  plant~ng I'E = Pre-emcrgeucc 
fb = followed by 

- .  . . . .  - --.......- 

I TI? - Sunhemp cicsicca~~cln by 2.4-D Ikg ha" at 45 
I UAP. 

- - -  - j --- 
I I 

1 
I 0 1 2 0 6 '  1 



ha.' (Ts). Among intewrops, sunhernp incorporation (TI(,) recorded lowest 

r-en~uval at 60 DAP. At 90 DAP, oxyfl uorfen 0.20 kg ha-' (T4) recorded lowcst P 

ren  oval. ~v l icrc i ls  l1ig11cs1 vtil~lc was in  glypl~osatt. sprny (TI,). 

4.6.3 Potassium (K)  

Potassium removal by wecds by treatments gal significantly reduced over 

unweeded control at all stages. The data in Table 18 reveals that at 45 and 60 

DA13, K removed by weeds ranged from 1.19 to 27.0 and 1.67 to 37.6 kg ha". 

respectively. The K I-emoval in herbicide plots was less than that in intercropped 

plots. ,4t 60 IIAP, highest K renlaval observed in intercropping blackgram fbr 

grain (T8) followed by inter-cropping sunhemp (Tlz), whereas the lowest K was 
I removed in oxyfluorfen 0.2 k g  ha", followcd by atrazine 2 kg h a  .Among 

intel-crops, sunhenip incorporation (TI , ] )  and daincha desiccation by 2.4-D ( T I , )  

recorded lower K removal at 45 and 60 DAP. 

At 90 DAP, K removal ranged from 2.77 to 59.20 kg ha- ' .  The highest K 

removal was by weeds in intercropping sunhelnp (Tlz)  followed by blackgram fur 

grain (Td, whereas lowest K rcc,orded in oxyfluorf'cn 0.20 kg  ha- ' .  

Intercropping treatments permitted more uptake of N by weeds than PE 

herbicides and i t  was lowest in daincha desiccation by 2.4-D ( T I  ,). Althoegh the 

intcrcsops permitted mow 11utric1it re1110vill t h a ~ ~  herbicide i t  was rccyclcd into t l ~ u  

soif, which could illcrease soil fertility. 

4.7. SOIL ORGANIC CARBON (OC) A N D  NPK 

4.7.1 Soil Organic Carbon and NPK at  120 DAP 

Soil organic carbon (OC%) and NPK (kg ha") at 120 DAP are given ill 

Table 19. The highest organic carbon ( 1  -02%) obtained in the case of sunhemp 

desiccation by 2.4-D (T I? )  and it was superior to Ts, Th and T I I  and was on pal- 

with other treatments except ametryn (T5) and glyphasale spray (T(,). 



r -  --- -----I__ 

I - I Potassium t.cmova1 in ( k g  ha.' ) , 

I I'reatnicnts 

I 
Ti - Arnetryn 2kg ha-! ( I T )  fb 2.4-D I kg ha. '  at 60 1 DAP. 

I 
I 
I 1 T, - Blackgram incorpoi-ac~o~~ at 45 DAP. l?.XOL / 25.0 1 
I 
I 

7-8 - Blackgram bhusa incorporat~on. 8.63" 
-i- - -. I 

1 ~ 1 2 "  / 2616' 1 

.- 
I 

T, - Dalrlcha ~~~corpardtion at 45 DAP. 13 15" i.4 
I 

1 - Daincha desiccation by 2.4-D I kg ha.' at 45 i 1 7.18' 1 j!- 16.95' 9.209 

- - . - - - A .  - - - - - -. I 
I I I I TI: - Suohcmp desiccation by 2.4-D I kg h i t  at 45 I I 

DAP. 1 9.50c 15.30' 1 2x.9~: '  I I I I 
I--.--- L_- 1 I..- .. _ -_ 

DAP = Days aftcr planting PE = Prc-umcrgcnce 
fb follo~vud by 



Tablc 19. Efl'cct ot'll.cat111cnts on soil orgilnic carbull and NI'K at  120  DAl' 

- -. . .- -. -. .- - - . . .-- . 

i 7 '  - i \ ~ ~ - a / i i ~ c  2 kg l l a  us pl-c-eniergc~lt 
(I'E) fb hoeing anti earthing up  a1 90 1 DAP. 

i I 

TJ - O x y f l u o r f c ~ ~  0.20kg ha" (PL) !b 2.441 
I kg ha at 60 L)AP 

T5 - Arnet~yl~ 2kg ha-' {l'l!) th ? 4-11 1 kg i 

h u . a l 6 0 ~ ~ ~ .  
i 

1 T ,  - (;lypbosatc 1 kg ha-' at 20 DAP fb 2.4- 
U I kg ha ' at 60 DAP. 0.86~ 222.70" 

-- i 
-- - 

Blackgrarl~ lucorpol-ation at 45 UAP. 0.91'" 222.51'' / 23 67'1~ '  31 1.42.' I 

--- -- ,-pi. 1 -  _- 
T j 

I 
T b  - Blackgrani bhusa i ~ ~ c o ~ p o r a t i o n .  

----- 

TI,  - Daincha incorporation at 15 DAP. 

- -- -_.-.-- I 1 1 ' 1 ,  - S I I I I I I C I I I ~ )  ,iIC(jrlli)l'iiil(>i, ill  45 I>AI' .  

I - -  ----- -- -- 

) T 1 - Oiilnel~s desiccation by 2.4-0 I kg h i '  

t at 45 DAP. 
- .- -. . -- -- . . 

, T,? - St1nhu111p dcsicci~tion by 2.4-D 1 kg ]la- I 
I I at 45 DAP.  
I 



Soil Pi u t  120 IIAI' was not ilifluencc(i by various wccd control 
- 1  I t ~ c u ~ ~ ~ i u l r ~ s .  ' 1 ' 1 1 ~  soil N ~ . : i ~ g c d  l i .o~~i  222.5  1 lo 233.4 1 kg Ilu . 

The so11 P ranged fi-on1 21.94 to 24.71 kg ha". The h ~ g h c s t  so11 P was 

obset-vcd 111 sunhcmp ~~lcorporwtiot~ (TI,,).  'I'hc spectacular Incrcasc on P C O I I ~ C I ~ ~  

by intercropp~ng *as not seen, exccpt that lntei-cropping sunhemp (TI(,) was 

superior to oxylluorfel~ 0.20 kg ha" (T4), amctryn 2 kg ha" (TS), intercropping 

blackgram (br grain (T8), dai~lcha (TI ,) and sunliemp (T i?)  desiccation by 2,4-D. 

Soil K at 120 DAY was not significantly influenced by weed coi1t1.01 

treatmclits. The soil K at 120 UAP ranged from 301.8 1 to 3 17.56 kg II~I-'. 

Highcsl soil K was rcgistercd in d a i ~ ~ c h a  intcrcropping (TI)) and i t  was lowcst in 

unweeded col~trol (TI).  

4.7,2 Soil Organic Carbon and NPK at Harvest 

The soil organic carbon (OC%) and NPK (kg h a 1 )  are given i n  Table 20. 

The soil orga-nic carbon (OC%) after harvest ranged fiom 0.78 lo 0.98 

percent. Highest soil organic carbon was noticed in sunhemp desiccation by 2,4- 

D (TI?)  and lowest in oxyfluorfen (T3) plot. Between other intercrop treat~nents 

there was no difference. Similarly, between herbicide plots also there was no 

dif'fcrcr~cc. 

The soil N at harvest ranged from 224.61 to 241.56 kg haL'. Any definite 

advantage of intercropping systems in increasing soil N content over herbicide 

treatments was not evident in the expel.imcnt. Among the ii-itct-cropping 

treatments the highest soil N was obtained by sunhemp desiccation by 2,4-D (TI.) 

followed by sunhemp (TI{,) and daincha incorporation (TO). The lowest value was 

observed in daincha desiccation by 2,4-D (TI  

Soil P was not influenced by various tl-eatments. The soil P ranged horn 

18.44 to 21.96 kg 11a-l. Thc highest value obtained in intercropping sunhemp 

(TIO) W~CI-eils i t  was lowest in ametryn 2 kg h a - '  (Ti). 



I-- - .  

. . - - . . - - . . . . - - -  . - . -. .- . . .... .. ---- 
Soil li.1-t~lity 51a1us i i r  p o s ~  h;~r.vcs~ st;~gc 

' l ~ r ~ ~ l ~ l l l ~ l ~ l ~  -- - .... 

oi.Cax,) 1 N (kg lli1 I I ( ~ ~ I I ~ I  ' )  [ K { L ~  I ~ ~ , - I ~  

I - Absolutc control (unwccding) 

-- -. 

I 1.2 - (.o~ilplae \rued col,lnli 
I I 

I -- -. I- -- 
A t1-;1/1nc 2 kg II~I-' ;is p~-c-crnc~.gc~i~ 

OAP. 
(I'L) lh hoeing and carthillg i ~ p  a1 00 

I-. --7 -1 
T4 - Oxyfluorfen 0.20kg ha-' ( P E )  tb 2.4-D I 

I kg h a - '  at 60 DAP. 0.78" 1 226.84" I R.PX1 304.52 , I I I ,  
T, - Arnetryn 2kg h i '  (PE) fb 2,4-D I kg 1 I I 

I 0.12~' 1 .212,94'1hc , 1 ha-' at 60 DAI'. 18.41" 1 309.23' , 

T, - Glyphosatc I kg ha I at 20 DAP fb 2.4- 

1 T; - Blackgram incorporation a1 45 DAP. I 0.78~ 1 234.26'1'~ / 2 1.46. 1 3 12.R01 1 
-- -.--. 

I', - Rlackgranl  hl~usa incorporation. 

t- --- --- 

1 TI [ )  - SIIIII~CIIII> I I I L ~ ~ ~ ~ I ~ K ~ I I ~ I I  ;II 4.5 MI', 

- - - -- .- - -- 

TI I - Da~ncha  dcsicc;~tic~~i by 2.4-11 I kg ha ' 
at 45 DAP. 0.83'' 1 224.6 1 '  

D.4P - Days aftcr planting I'E = I ' rc -cn~cr-gc~~~c 
fb = Ibllowcd by 



Soil K was 1101 intli~c~~coc! by var-io~is wccd co~~tr 'o l  truatnlents. Thc soil l i  
1 - i.i~iigcd li-on~ 301.'12 !u 3l2.XO kg ha T h t  highest valuc obtained rn casc ill' 

inlcr-cr-opplrlg blackgni~u (T7) wliel+uas it was lowcst In sunhc111p clesiccat~on by 

2,-4-r) ( T , ~ I .  

4.8. CROP GROWTH ANL) YIELD 

The germination percentage and shoot count at 90 and 180 IIAP are given in 

Table 2 I .  

4.8.1 Germination 

Germination percentage ranged fiom 72.00 to 84-99. The germinat~on 

percent was h~gl~est  in vxyfluorfen applied plot (T4). However, ~t was 

significantly lower in glyphosate spray (Tb).  In between other treatments 

appreciable variation in gcrrnination rate could not be observed. The data suggest 

that herbicides except glyphosate sprayed plot did not affect germination of 

sugarcane. 

4.8.2 Shoot Count 

.4t 90 IIAP, shoot count ranged from 86.79 to 119.90 ('000ha"). Thc 

11iin1bcr of sl~clots was I O U ' C S ~  it1 u t ~ ~ e e d c t i  contrcll (TI) Ihllowcd hy gIyllhl>si~i~ 

sprny ('I-(,).  -l 'hu sllotll count was hrgliest In oxy lluolfcn (T4) rollowcd by atr-ii;/~ilc 

(TI) and ametryn (Tj) which was on par with incorporatior~ of sunhemp (TI(,) and 

were on par wit11 complete wced control (TI) and definitely superior lo unweedsd 

conlrol (TI) .  

At 180 DAP, shoot col~nt  ranged fi-om 99.99 to 133 ('000) ha- ' .  The 

highest shoot count was observcd ~n ~ntercruppir~g blackgi-a111 {T.), which was nli 

par with co~npletc wecd control (T?), vxyfluorfe~l 0.20kg ha" (T4), dalncha 

incorporation (Ti)), sunhcmp incorporation (Tin} and sunhemp dcsiucation hy 2.4- 

11 (TI:), Among pre-cmergcnct. lict'hlcides. amctryn 2 kg ha" IT5) gavc pour- 

pcrforn~ancu. 



'T';~hlc 2 I . t i  t3'ccl o f  Ir.c;~lrnc~its on gct~minattoii ; ~ n d  shooi count 

. , . - - - . - - - - , 
Shoot uoul~t ('090 . ha . . . '1 . - . . 

( A i IS() I)Al' 

I 

-4 TI - Absolute co1111-01 (~lnwceding) 78.90'' j 86.79" 

TI - C'omplete weed control I- 1 XI.60.' I I I X . ~ ~ ~ ' "  

1 T -  Atrarine2 k g h a  aspre-cmergcnt(PE) fb 
1 1 8.50,"' 

haeing and earthing up at 90 DAP.  

I . -- - - .. . -- - . . . . -- - -- . - - .. . - .. 

T4 - Oxyflual-fco 0.20kg ha-] (I'E) fb 2 . 4 4  1 kg 
ha-' at 60 DAP. 132.80.' I 

I I 
I 

TS - Amet~yn 2kg ha- '  (PE) fb 2.4-D I kg ha ' at L 60 DAP.  
- - v- .. i 

T,, - tilyphosate I kg ha-' at 20 DAP tb 2.4-D 1 i k g h a 1 a l 6 0 ~ ~ ~ .  107 30" 

- - -  ' -I 
I I 1 T; - Blackgl-am incorpal.utio~l i t  45 DAP. I RZ .XO1  1 1 17 .50~ '  1 112 00" 

. .- I 

TR - Blackgrani bhusa i ~~co~po ra t~on .  82.35" 122.10~' , 

! 

I Tjrj - S u n l i c ~ ~ ~ p  ~noorpor;~tio~l at 45 D A P  1 XTT 119.40,l 1 i33,00m1 i 

- -1 

I 

I 45 DAP. 
1 T,: - Su~~hcmp desiccaf~un by 2.4-D ikg ha 

X 1.45" 
I I L--- -- - - 1 J - - -  .!--- -- 

DAI' - Days after planting PE = Prc-CHIC~-gcncc 
fb = followed by 



4.8.3 Plant height 

h t ; t  on ~ l n l i ~  hcight nt 90, 150 aticl 2 10 I)AP and a( I~arvcst are prescnlctl 

in 'Table 22. 

At 00 IjAI', pl;~nt Iicight ~.;~ngctl fi+o111 154 to 106 cn1. Thc pli~llts wcrc 

highest in i~~tt .~+cropping silnhump (TI(,) fullowcd by complelc wced control ( '1 '2)  

whereas lowust value was recorded for glypliosatc spray (T(,). Between other 

treatments there was no spectacular difference in plan1 height. Complete weed 

control (T2) ; ~ S O  g;ivc irici-cascd plarit Ilcigl~t but on par with unwecded conrr+ol 

( T I ) ,  atrazine @ 2 kg ai  ha-' (T?), oxyfluorfen @ 0.20 kg ai ha" (TJ) and arnetryn 

@ 2 kg ai ha-' (T5j. A I I I O I I ~  intcrcroppi~ig systems, black gram for bhusa 

incol-poration (Tx) recorded lowest plant height. 

At 150 DAP, plant height ranged from 229 to 286 cm. The highest plant 

height recorded in atrazine 2 kg ha'] (T3), followed by oxyfluorfen 0.2 kg ha-' 

(TA), intercropping sui~hemp (Tlo) and suilheinp desiccation by 2,4-D ( T I  ?) were 

on par with all other treatments except control plot ( T I )  and glyphosate spray 

(To), whcreas lowest plant height rccordcd in unwcedcd control ( T I  ). 

At 2 10 DAP, plant height ranged ti-om 295 to 350 cm. The highest plan1 

height at 2 10 DAP recorded by intcrcroppi~ig blackgram for grain (TH) and 

inlurci-opp~ng cli~i~lcl~a ('I',)) ii)lluwcd by i~itcrc~+opping blacl<g~.ani ( '1'7) wct-c 0 1 1  pal. 

with all other treatments except unwecdcd coi~trol (TI) ,  glyphosate spray (?'(,) and 

sunhemp desiccation by 2,il-D ( T I 2 ) .  

At the time of harvest, plant height ranged from 351 cm (unweeded 

control- T I )  to 392 cm (incorporation of sunhemp-T4). Highest plant hcight was 

observed i n  incorporation of sunhemp (Tjo) followed by incorporation of daincha 

(Tv) atiil atl-azine ( T , )  oxytliiorfen 0.20 kg lia-' ('I '4) and sunliomp desiccation by 

2,4-D (TI? )  



I 
T i -  .4tra/.inc2 kgha-I aspre-emcrgcnt (PL!) : 

2Xh" I :  
: 3 ~ 9 , ' ~ '  I 

tb h o t i 1 1 ~  and e a ~ - t h ~ t ~ g  u p  a1 90 DAP. I 
I 

. . . . .  -. . I 

I I-, - ~ x y t ~ u o ~ - f c n  0.20kg ( P E )  fo 2.4-1) i 3 9 ~ ' ~ '  
I kg I I ~ I - I  i t t  00 1)tjP. 

I. 
. ...... 

'1'j - Amcl~-yn 2kg ha-' ( P E )  fb 2.4-D I kg ha- 
190"" 

I at 60 DAP. I 
I 

. . . . . .  - 

Glyphosate 1 kg ]la-' at 20 DA I' tb 2.4- I 

D 1 kg ha-' at 60 DAP. 
154" 242'" 1 0 5  1 3 7 5 '  ) 

- -. . ......- - ,- . - - . . - . . 

i 

1'- - Blackgl-am ~ncorpora~ior~ at 45 DAP. 1 9 1 " I '  275"" 343,' 1 3734'1'"1 

I ---- 

I ! 
1 T k -  Blacligi.am bliiiss I ncorpol-ation. 3 Y X'"' 

. . -........... 

7'0 - Daincha inctl~poratinn a1 45 UAP. 275."' 3.50'' 790" 

. . .  
i 

324"" I Tqj - Sunhcmp incol-pol-ation it1 45 D A P .  196'' 304" j 

- --... - - ...  -- . . . . . . . .  . ........ ... 

i I 

' T I  1 - Ualnclia desiccation by 2.4-D 1 kg h a  1 7 , ~ " ~  324"1' 36 i '~""- 
at 45 DAP.  

-- 

TI :  - Sunhcnip des~ccation by 2.4-D I kg ha - '  
305" 363'"'' ! at 45 UAI'. 

L-.. . - - - - . . - 
DAP Days aftcr planting I'E = PI-c-unierger~cc 

I j 
fl, - followcd by 



C'ailc Icngth, canc gild1 and i~iternodal length arc givcn in Tablc 23  

The highest cane length was obscrved in i11te1-cropping sunhemp (Tlr,), 

ivlicrca:, it was lowest in unweeded control (TI ) .  Complete hand weeding was on 
- 1  par with atrazlnc 2 kg ha-' oxyfluorfe~~ 0.2 kg ha-' (T4) and ametryn 2 kg ha 

(Tj) and intercropping sunhemp (TI  All pl-c-cn-lergence 11ei.bicidcs gave higlier 

cane length. Among ii~tercrops, highest cane length of 2.75 rn was recorded in 

intercroppr ~ i g  sunhemp (TI, ,) ,  while lowest of 2.10 111 was noticed in daincha 

desiccatio~i by 2,4-D (TI I ) .  

4.8.5 Cane Girth 

The cane girth (Table 23) was highest (9.66 cm) in inlercropping 

blackgram for grain (TX) was by intercropping sunhemp (T10) (9.63 cm) and 

were 011 par with all treatments except unweeded control (TI) and glyphosate 

spray (TO). All p1.e-emergence herbicides and 'intercrops gave higher cane girth 

than ~ii~weeded control. Daincha desiccation by 2,4-D 1.0 kg ha'] at 45 DAP ( T I  I )  

recorded lower cane girt11 coinpared to other intercropping treatnicnts. 

4.8.6 Internodal Length 

'I'hc intcr-~loclal IcnglI1 ('l'ablc 2.3) ~.allgcd I I ~ I I I  12.3 clrl lo 18.05 C I I I .  'J'llc 

highest internodal length recorded by complete hand weeding (T?) was followed 

by incorporation of sunhen~p (Tlo) oxyfluorfen (TJ) and atrazine (T3) and they 

were on par, whereas lowest interilodal length was rccor+cled from unwoeded 

control ( T I  ) followed by blackgrarll for grain (TS) and intcrcroppi~lg b l aokgra~~~  

(T;). All pre-emergence herbicides treated plots (T3, T4 and Ts) recorded an 

average length of 16.5 crn and were 011 par. Intercropping daincha and 

inco~poration at 45 DAP (Tu) also showed similar internodal Icnglh. 



't'! - <'mrnplctc wocd co~~ i ra l  

.- - r 
~I~t'c;itt~~cnis 

1 T: - ,Absulutc co1111-ot (unwcctlil~g) 

I 

I T: - .Att ; l~ i~ie 2 kg h a -  as pre-cmcrgcnt (YE) 
hocirlg and cashing up at 90 [>A['. 

. . . -. -. .. .- 1 
I 

Oxy  t luorfc~l  U.70kg ha-' (I't') Ih 2.4-1) 1 kg 

. -. . - -. - - --A 

I I T5 - Amet ry~ i  2kg ha-' (PE} fb 2.4-D Ikg ha.' at 

I 60 DAP. 
2.7 1" 9. I I *'" 1 5.94'' 

I I 

T(, - (ilyphvsatc I k g  ha.' a t  20 DAP lh 2.4-0 
I 

8.59' 14.W / 
1 kg ha-' at 60 DA P. 

- -. . - . , . . - -. . . -. - - - I ~ n t e r n d a l  ' 
Canc Icngth C'ane g11.111 

Tu - Uainclla rncorpol-ation ili 45 DAP. 

8 - .. . . 

' l ' l r l  - Su~~l iemp Incorporililon at 45 UAI'. 

length 
(cm) 

l2,03\l 

( m )  

1.05' 

T7 - Blackgrani i~icorpo~ation at 45 DAP. 

(cIU) 

7.00' 

13.78"' 1 
. 

L I- _-I L--. I 

DAP = Ddys after p l a l ~ t ~ ~ i g  PE = Prc-enicrgence 
fb - followed by 

Ts - Blackgram bhusu ~ncnl.pol-ation. -I 3 4 ~ 1 ~  I? .V4:  
i 

I TI! - Sunhemp desiccat~ol~ by 2.4-D I kg h a  at 
45 DAP. i 

2.22'" j 9.00.~~. 14.73' I 
I 



4,t;.? Single Cant Wcigl~t  

Table 24 shows that the single cane wrigi~t  (kg cane-') ranged f i o ~ n  0.82 

111 control (T I )  to 1.50 kg in hoeing (T2). Thc cane weight in ut~wccded control 

( T I )  was significa~~tly poor than other treatnlcnts fbllowed by dai~icha desiccatlorl 

(TI  1 ) .  The highest single uanc weight recorded from conlplete hand wccding ('1.2) 

followed by oxyllunrfcn 0.20 kg 11a-I (T4) ant1 sunhcmp incorporation at 45 1)AP 

(T,O} were on pal- wi t l~  at~-tl/,i~lc (T7) . 

4.8.8 Millable Cane Count 

Tlic millablc c;inc count ;it li;~~-vcsl ('l'al-rlc 24) was in 11 uenccd by di  l'li:~.cllt 

weed control treatments in sugarcane. 

The rniilable cane population ranged fi-om 57.04 to 613.60 ('000) ha-' from 

unweeded control (TI)  to complete weed control (T?), respectively. Aniong 

intercropping treatmcnls, sunhemp incorporation (TI,,), . daincha incorpol-ation 

(TI,) and sunhemp desiccation (TI?)  gave highcr values. A~nong PE herbicides 

oxyfluorfen 0.20 kg ha-' (T4) recorded 67.52 ('000) ha", which was on par with 

ametl-yn (T5) and atrazine ITj). All pre-emergence herbicide treated plots gavc 

higher millable cane count. Lower ]nil lable cane population was tcgistcl-t.d by 

gIyphosatc spray (T"). incorporation of black gram bhusa (TR) and daincha 

4.8.9 Cane Yield 

The data on cane yield are presented in Tablc 24. 

Cane yield was significantly ~nfluenced by different wccd control 

treatments. At-nong pre-emergence herbicide, oxyfluorfen (T4) was found the best 

one followed by atrazine (TI)  and a~l~etryt l  (Ti). Among intel-crops. sunhcmp 

~nco~pot-ation (TI, , )  was tlic best. followud by sunliemp dcs iccat lo~~ (T I? )  C'mc 

yield (102.50 t ha-') was highest in complete hand weeding (T?), wllich was on 

par with oxyfluorfen 0.20 kg ha.' (T4). Sunhemp incorporation (TI()) a11d atcanne 



Table 24. Effect of trcatnlellts on s~ngle  canc wcight. millablc cane count. cane yield and sugar yield 

c- "- 

-. -- - - - . - - . . 
Treatments 7 4 1 n ~ l c  canc N Sugar > lrld 

I ( k g u a n c ' )  count ('000 ha I )  ( t  ha ) I- - 

( T I  - 
Absolute colitral (unweedlnp) 57.04‘' 1 4 7 . l l c  I I -: , s 5 -. 

-- - -- -- 

i T2 - Co~iiplete weed control 6% 60'' I 
10290" 1 8 . - 3 -  

I 
1 .4Xd:' 67.52"" 9 ,411  

- 

T 5 -  Ametryn2kgha" (PE)fb2.3-D I k g h a - ' a t  60 DAP.  1.26' 65.  1 9'"' X2.43' 
-- - 

T - Glyphosate t kg ha-' at 20 DA1' tb 2.4-D ILg ha-' at 60 DAP. 
---- - 

T1 - Blackg1,arn incorporation at 45 DAP. I .26' 64.20"' 
-. 

8 1.30' 
. .. -- 

1's - Blackgram bllusa i n c o ~ p o r a t ~ o ~ ~ .  1.24' 63.46' 79.02'~ 
-- ---. -- - .- - .  . 

Ts - Daincha incorporatio~l a1 45 UAP. 65.08.'"' 
-- . 

-. 

TI,) - Sunhcmp incorporation at 45 DAP. 
- 

97.77 
-- .. .- 

I 
-- - , -- -- 

TI I - Daincha desiccation by 2.4-D I kg ha ' at -15 DAP. h3.19' 
- . *--- 

TI: - S u n h e n ~ p  desiccation by 2.4-U !kg ha ' at 25 D A P .  87.75'" I 8, { ()?7<L 

- -- - I -- 



Sugar yiald it1 various tl-eiltnicnts (Table 24) railgcd from 3.8X i l l  

L I I I W C C C ~ C ' ~  co11tl.01 ( T I )  fo 0.Xh I li;~.' ill S U I ~ I I C I I I ~  ~ T I C O S ~ ~ I + ; ~ ~ ~ C ~ I ~ ( ' I ~ ~ ~ ~ ) .  IIIIWCC(IC(I 

control ( T I )  was the poorest one followed by daincha desiccation by 2,4-D (TI]). 

Among 1he pre-emergence herbicide, oxyfluorfen 0.20 kg ha-'  gavc higher sugar 

yield whcr-cas in other treattncnts i t  was significantly less. Among thc intcrurops, 

sunhemp il~corl>oralioil (TI(,) gave Iiighcst siigar yield followed by stinhcmp 

desiccation (TI:) on parity with complete wced control (T!). Complcle weedi tig 

(T:) %as on par with :~trazine 2.0 kg ha-'  (T4), intercropping daincha (T,)), 

interuroppi~~g sunhemp (TI , ) )  and sunhemp desiccation by 2,4-D (TI?). Among 

intercropping treatments, dail~cha desiccation by 2,4-D ( T I ] )  performed 

significantly poor. whereas bctween othel- tt.catmcnts there was no much variation 

except that intercroppi~lg sunhcmp (TI,)) which pertornled significantly better. 

4.9 JUICE QUALITY 

The CCS percent, juice recovery, SMT Rrix. sucrose and purity are 

presented in Table 2 5 ,  

4.9. I Commercial Cane Sugar (CCS) 

'The CCS percellt ranged li-om 7.94 to 10.09 and this quality parameter- 

was not influenccd by various weed control trcatmcnts. 

4.9.2 Juice Recovery 

The juice recovery ranged from 5 1.37 to 66.07 percent. and i t  w:ts not 

nluch influe~icrsd by wrod control treatn~ents. The juice recovery was highest 

(66.07%) in sunhcliip incorporation (TI,,) fbllowed by daincha i~xorporat  io11 (T*,)  



Table 25. Effect of tt-eat~iicnts on commercial c a w  sugar, juice recovery, SMT Br~x ,  sucrose content and purity 

7- . -- .- 

1 1  - Cornplcte ibeed control 1 849"  I 6 1 . 9 ~ " ~  1 17.80"" 1 1 3 . 3 ~ ' ~  7 1 
TI  - Absolutc control (unweeding) 
. -- . - -- 

Treat~i icn ts 
-- . - - - - - - . v 

Commertial 
cane sugar 

(%) -- 

Jutce 
recovery 

I ( % I  

8.23'' 5 1 .37h 

-- - -  .. -. -. - - . 

T: - Atrazinc 2 kg ha-' as prc-trlicrgcnt (PE)  fo hoeing and 
earthing up at 90 DAP. 

I T. - Amctryn 2kg h a  (PE)  Ib Z J -D I Lg ha ar hO DAI'. 1 8.80' 1 52.72h 1 16.~9'"' 1 12.4bb , 79.57' 

16.16" ; 12.67' j 78.45,' 1 
I -1 

- .  -- - 
T4 - Oxy fluorfen O.2Okg ha ( P F )  fh 2.4-D 1 Lg ha- '  at 60 

DAP. 

-- . 

- ~ 1 ~ ~ 1 1 0 s a t e  i kg 11a.l at 20 DAP n~ 2.4-0 i kg ha.' at (10 
1 DAP. 

84.6s" 

SMT Brix 
(O'n) 

7.94" 6 0 . 7 ~ " ~  

T7 - Blackgram incorporation at 35 D A  t'. 9.05" I ~ . x G . "  ' 1 3 . 7 3 " ~  80.24'' I 
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and wcrc on pal. it,iil~ 2111 tl.calnic~lts cxcept i~~iwcddcci control ( T i )  arid i~nletry~l 

U?). 

4.9.3 SMT Brix 

The data on SMT Brix revcals that it was not significantly influenced by 

treatments, except atrazine (Tj) which was significa~ltly superior lo unweedccl 

col.~trol (TI) .  The SMT Brix values ranged from 16.1 6 to 13.42 percent. 

4.9.4 Sucrose 

Tlic sucrosc contcllt ranged from 12.46 to 14.8 t pcrcent. Thc I~ighcsl 

sucrose content was observed in sunhemp incorporation (Tlo). I t  was on par with 

all treatments except ametryn 2 kg ha (T5) which recordad lowest sucrosc 

con tent. 

4.9.5 Purity 

The different weed control treatments did not inililence significantly the 

purity of juice. The juice purity ranged fro111 70.8 1 to 85.6 1 percent. The highest 

value was recorded in sunhemp incorporation (Tlo) and it  was lowest i l l  

urlweeded control (TI) .  

4.1 0.1 C:orrelatiun betweet] Cane Y icld and Yield Cor~tributing Characters 

The col-rclatio~~ cot'fficients between canc yield and yicld Iiic1o1.s (-I ';~l>lc 

26) reveals significant positive correlation between cane yield and plant height at 

150 DAP, cane girth, cane length, internodal lel-igth, single cane weight, number 

of shoots at 90 and I80 DAP and n~illable cane count. Plant height at 90 DAP and 

at harvcst was correlated to canc yield at lowcl- levcl (5'1/;1) of significaricu only. I t  

was also ohsc~.vcd that tl1cl.u was no corr*uIation between cane yield and pla111 

height at 2 10 DAP. 
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4.1 0.2 C'orl-cla tion butwectl sugar yiolcl arirl ilumility charactc~-h 

I l i g l~ l y  s i g n i f i c i i ~ l t  posi( ivc ~0t. l-~l i i t ic)11 ('1-itblc 27) bctwccn si1gal. y ~ c l d  a t ~ d  

single cane we~ght. m~llable cane count, cornnlercial cane sugar, j u~cc  pel-ce111, 

polarity, srlcrosc pcrcent and ju icc pur~ty could bc obscrvcd. 1 1  wa:, also Ibund 

that there was no cot-relat~on between sugar yield and BI-ix. 
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Chaptcr V 

DISCUSSION 

St~ldy to understand the effect of different weed management teclzniques 

i.e. hocing, herbicides and intercroppi~lg systems on weed control, yield and 

quality of sugarcane was conducted at Anjamile, K.K. Patty Post, Chittur taluk, 

PaIakkad district during 2002-03. The results obtained in thc stlldy arc discussed 

in this chapter. 

5.1 WEED POPULAI'ION 

Fuur major weed spccies observed in the expel-imetital freld wcrt. 

Yorrulnrir olo.oc,ru. !Wol/tlgo ~ z c ~ t z t ~ ~ ~ r / l i ~ j ~ l l ~ i ,  Trianrhenz~r por./rilar~rsit-lrm and 

Agerolunr conj.zoide.s. Other weeds such as Euphorbiu hirta, f'orchorus olilorilds, 

Solanurn nigrzrm, Cornmriiuu benghulensis, Punicuni repms, Aiuararllhu.s vir-1di.s. 

Purtheniutri h-y.~terophor-us, Cynodon daclykon and Tridm proceum hens were also 

~ioted in the experimental plots in lesser nunibcr. Sugarcane requir-us wecd fi-cu 

environment for about 100 days before it  started rapid growth (IIunsig~ et al, 

1976). One of the major weeds, Portulaca olclracea was effectively controlled by 

oxyfluorfcn fh 2,4-D (TJ), atrazine fb hoeing ( T I )  and ametryn fb 2,4-D (T5) up to 

90 DAP which was as good as liocitig treatments (T2). Thc populat~oli of' 

Po~ulaolr sp. was qi~ite low by growing sunhemp or daincha as intercrop and it< 

incorporation at 45 DAP (Tlo  or To). 

Results revealed that the weed menace of Portulucu sp. in sugarcane 

could be effectively controlled by any one of the pre-emergence herbicides viz; 

oxyfluorfen (TJ), atrazine fb hoeing (T)) or ametryn (TT) followed by 2,4-D at 45 

DAP. However, growing daincha or sunhemp and their incorporation at 45 UAI' 

wuiild hc Iwrc  L ' c o - ~ ; ~ ~ c .  



Treatments 
' Fig.3. Effect of different weed control treatments 
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Thc pt-c-cinurgcnce hc1*[3i~id~ tb 2,4-U application could control other 

nxq 01- M. C C ~  SPCC it's v i/; I! fo / l~~,yo  ~ C ' I I ~ N ~ I I  \ ] / k l ,  Triunfb~'mu ~ O ~ I U / L I C ~ . F I T U ~ ~ I  and 

Agpt-ulutn c ' o r ~  \ : o i ~ i ~ ~ s  du t~ng  thc initial 90 days of' sugarcane growth. Among thc 

~ntercl-opping systenls i n  general, growing sunhenlp or daincha and their 

incorporation at 45 DAP (TI()  or TO) or their desiccation by 2,4-D at 45 D A P  (TI?  

or T I ] )  registered less population of weeds especially after 45 DAP. The 

smothering effect of intercrops in weed control is weli accepted (Rao and Shetty, 

1977; Baunlann et al., 2000 and Srivastava and Chauhan, 2002). Green manuring 

crops interferes with life cycle of weeds and reslr~cts the weed growth. I n  thc 

present study, growth of sunhemp and daincha was quite satisfactory and thereby 

less growth of weeds. The growth of blackgram in the experiment (T7 and T8) 

was very poor and possibly this may be the reason for comparatively higher weed 

popiliation in this pIots. 

The pre-emergence herbicidcs fb 2,4-D could effectively reduce the tolal 

weod population (Fig.3) including minor weeds during the early growth stages of 

sugarcane. Among the intercrops, sunhemp it~corporation registered lowest weed 

popillation at 45 DAP and 60 DAP, however, there was slight increase at 90 

DAP. At 90 DAP; the treatnlents of blackgram incorporation (T:) and daincha 

incorporation (7'1 gave thc lowost weed count. f n gt.ncl.al. i t  can bc uo~icl tdcd 

tll;i( r!~~ci.~~~.cr)ll?i~~g t1;11iirll;1 01% ~ I I I I I I C I I I ~ J  i111(1 [ 1 ) ~ ~ i 1 .  ~ ! I L * ~ I . ~ ~ ~ I ~ ; I ~ I ~ I I  4 5  I lA i ,  

maintains weed populalioli at lower PI-essul-c especially during tl-ic initial growth 

stages. Among these intcrcrops, sunhemp was found bettcr in terms of biomass 

product~on also. The performance of glyphosatc i n  weed control was very poor 

compared to other pre-eoiergence herbicides. Pre-emelagence herbicides in~gllt 

have arrested weed germination. This may be the reason for low weed 

populatio~i in this treatmen!. And post-cmerget~ce application of 2,4-D in thesc 

treatments have killed the existing weeds at 45 DAP and maintained very lot\, 

weed count up to 40 DAP. 



I 
I t V  / ( I )  I I ~ I I  2.0 kg I ~ L I V C  s ; ~ ~ ~ ~ I ' ; I u L o I - ~  

I I o 1 7 ;  O I I I  L i u (2002 ) proved th;ll pl-e-crnergcilc:~ 

appl icalion 0 1 '  nl~.sziric o r  di~11.011 W;~S 11101.~ cfli.cli vc i n  co~~tr-olling wueds. Rao 

and Veeranna ( 19%) havo sepostcd that atrazinc 2.5 kg ha" and 2,4-U 2.5 kg ha- 
I 

were equally effective as hand wecding, resulting in lower dry wcight of wceds. 

The effcct ot' oxyfluorfen as pre-emergence application in rcducing hoed  

popiilalion in sugat-canc + mustard system have been docu~~ientcd by Singh c i  ul.. 

(1997). The herbicide 2,4-D is proved to be an effective post-emergent 

weedicide against broad leaved weeds and its effect on weed control i n  sugarcane 

have been earlier repor-ted by Rao and Veeranna ( 1996); Mahadevaswaniy a/ .  

(1994) and Honyal and Yandagoudar (1999). The pre-emergence effect of 

atrazine, oxyfluorfen or anletryn and post emergence effcct of 2,4-D have 

resulted in effective weed controi in the present study. 

Relatively bctter cover of su~ihemp and daincha has resultcd i n  thc 

reduction of weed population as suggested earlier by Baumann et 01. (2000) and 

Krishna and Redciy (200 1 ). Comparatively more weed population in b lackgr~m 

inlercropped plot is possibly due to poor growth of blackgram. Kannappan and 

Ramaswamy (1995) rcported observed that Ihu nature of intercrop and their 

spatial arrangement decides the wecd population. 

As in the case of population of weeds, dry matter production of major 

weed species as well as total wccds including minor weed species could be 

inai~ltai~~cd at lower lovcls L I ~  to 90 IIAI' by prc-e~nergcnl applicalion 01' at~.a/.il~c 

fb hoeing (T3), oxyfluorfen (TJ) or anletryn (T.5) fb 2,4-D spraying. The rotal 

weed dry matter production in pre-enietgcnce herbicide plots ranged from 2.29 to 

3.12, 4.78 to 11.73 and 8.81 to 13.52 g m-' at 45, 60 and 90 DAP, r.cspcctively, 

which was ollly 4 to I 1 percent of weed dry mattes observed i n  unwecded control 

plot. Any f i~~o i i r ab le  cf'fku~ of'glyphosatc in ~vecd uor~trol was not cvicie~l~.  Tllc 

rcductioti of wccd popula~ioil and dry mattul- by pre-ernul.gcncc herbicides have 
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been earlier 1,eported by Rao er ul. ( 1982). Chauhan and Das ( I Y Y O )  and Mishra c.1 

a/. (:1003). 

In the present study weed population at all stages in pre-emergence 

herbicide treated plot was lowest and predictably lower dry matter also. Though 

there was no deiinitc appseclahlc dtff'irencc betwecn intercropping tr-eatnlunth. 

incor pol-al~o~i of'dai11ch.n (Tv) or sunhcmp (Tlcl)  were i'ound bettot- 111 I-educt~on of 

dry matter. of weeds during 60 DAP. This was possibly due to thc low wecd 

prcssure in thcsc tl-ealme~its. 

111 blackgram ~ntercr-opped (T; and Tx) plots, dry mattor pruductlon in 

early stage was morc but i t  got rcd~lued in blackgram ~ncorpor-ation (T7) \vl~ul.c 

incorporation was done at 45 DAP. The low weed dry matter product~on In thls 

plot is possibly due to digging at the time of incorporation. The desiccation 

effect of 2,4-D was less in sunhemp and associated weeds, hence more dry matter 

weights in this plot was recorded (TI?) at 90 DAP. The results curroborate w ~ t h  

the find~ngs of Bauniann ct al. (2000) who reported that the relat~ve cover of 

weeds that emerged was reduced by 41 per-cent in the intercrop and the weed dry 

matter weight got reduced. 

For sugarcane to control weed populatioq as well as weed dry matter 

production, thc techniques of prc-cmel-gent iipplic;ttinn ol' i~ f r . ; i x i~c  ? kl l ,  11;1-' 111 

hoeing (TI). oxytluorfcn 0.20 kg h i '  (T4) os ametiyn (Tr) fb 2,4-D I .O kg ha- '  

could be used. Growing daincha (TY) 01. sunhcrnp   TI^) as intercrops and their 

incorporation at 45 DAP was also found effective. 

5.3 WEE[) CONTROL EFFICIENCY (WCE) A N D  WEED INDEX(W1) 

T11e effect of pre-emergence herbicide fb 2,4-0 has becn wcll r-eflectcd ~n 

the case of weed control efticiency also (Fig.5). The WCE in thesc plots wcrc 

always l~igller at at1 stages of observations, either better or equal to complete 

weed control (T2) treatments. Thc results clearly indicate the beneficial effect of 

prc-emergent herbicides viz; atrazinu fb hoeing (T3), oxytluorfen (TJ) or anxtryn 
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(Tj) Ibllowcd by 2.3-LI i l l  tllc reduclion ol' wccd pupi11ation and t l~crcby i~lcruascd 

WCE. Si~nil:~~. i.csults I I ~ I V C  hocn ~.cporlcd lsy Singh I>/ r r l .  (2002);  I<nthil-esan ;111(l 

Manohat.a~i ( 1993); Sat~kpal cJ1 (11. ( 1997) and Nagaraju PI  ~ r l .  (2000). 

Among the intcrcrops, blackgram (Ti), daincha (Trl) and sunhemp 

inco~.poration (TI( ,)  and ciaincha desiccation (TI  I )  gave higher WCE almost 

steadily after 45 DAP. This is possibly due to better weed co~~trol  effect by 

incorporation of green manures. The effect of green manures on cotitrol of wuuds 

in sugarcane Ius been reported by Srivastava arid Chauhan'(2002). 

Weed iridex (Fig.6) indicates the reduction in yield due to weeds in a 

treatment, compared to hand weeded plot. 111 the present study, wecd index was 

(45.30) highest in unweeded control (TI)  followed by daincha desiccation by 2,3- 

D (TI , ) .  The reduction in yicld was lowest in intercroppi~lg sunhemp and 

incorporation at 45 DAP (TI(,). Pre-emergence application of atrazine fb hoeing, 

oxyfluorfen or ametryn fb 2,4-D gave lower indices coinparcd to intercropping 

treatme,nts (except TI()). The results indicate the best performance of growing 

sunhemp as intercrop and i t s  incorporation at 45 DAP (TI()) in improving rllc 

yield of sugarcane. Although p-re-emergence herbicides gave less reduction in 

yield, sunhemp incorporatio~l was found better. The benefits of pse-c~iic~.gcnue 

Iierbicidcs in decreasing weed index have been earlier reported by Thakur e/ 

l . l i  ' 1 ' 1 1 ~  g ~ . o ~ t l i  0 1 '  S~JII I~CII I~ W;IS C X L C I I U I I ~ ,  wl~icli I . C ~ L I L ' C C I  LIIC WCCCI 

population and might have provided a better condilion for thc growtll of 

sugarcane and thus increased yield. The lowcst weed index in this trcatmcnt can 

be attributed to highest yicld. 

5.4 REMOVAL OF NPK BY WEEDS 

The results revealed that the removal 01' NPK was highcst in unweeded 

control (TI). The removal of NPK at all stages of observation was very low in 

treatments of pre-emergence herbicides fb 2,4-D. The lower weed population 



;111(1 111.y III:II~L'I, of' wcctls ol~sc~.vctl ill tllchc t r .c ;~~~l ic~l(h  C ~ I I I  Iw ; ~ ~ l ~ . i l ~ i l ~ c c l  ; ~ h  thc 

reason I'ur this. 

With regard to intercrops, removal of NPK were higher than  the prc- 

elncrgeilcc herbicide treated plots and complete wced control, but quite luwcr 

than uliweeded contl-01. Among the intercrops, the weeds in blackgram plots (T: 

and Tx) tcmovcd mot-u N at all stages. This is possibly due to higher weed 

growth in these plots. Almost a similar trend was observed in case ol 'P removal 

as well. However, in the case of K such a definite variation was not obsei.i)ud. 

possibly due to variatiort in thc K content of the weeds. The I-emoval o f  h~gher  

amount of N P K  fro111 wced-infestcd plots have bccn rcported by Sathyavelu 

( 1990) and C'hauhan ( 1992). 

Among the intercrops, sunhemp incorporation at 45 DAf' ( T l o )  facilitate 

the lowest removal of NPK in general, possibly due to lower weed growth. The 

higher rclnoval of NPK in blackgra~n i~icorporation (T7) and (TS) IS clear- from 

higher weed growth in these plots. 

5.5  CROP GROWTH 

Germillation of sugarcane was not 111uch influenced by pr-e-emerge~ir 

herbicides or- intercropping tl-catmen ts. But it was inuch rcduccd by glyphosatc 

application (T(,). This i s  in lilic with Hiradar c.! c ~ l .  ( 1995) w l ~ o  statcd ' ll1a1 

intercrop did 11ot affect Ihe germinatioll sigl~ificantly . Also N ~ I ~ ~ ~ S L I J L I  u / ,  (2000 j 

reported that germination was not infl uenccd by various herbicides and cultural 

practices. 

At 90 DAP, atrarine 2 kg ha-' (Ti), oxyfluorfen 0.20 kg ha-' (T4) and 

sunhemp incorporation ( T l r l )  gave higher shoot count. At 180 DAP, oxyfluorfen 

0.20 kg h a  ( T d ) ,  blackgram incorporation (T,) and sunhcmp or daincha 

incorporation (TI{) or T9) gave higher shoot count. Reduction in tiIlel- production 

due to weed infestation has been earlier reported by Sathyavelu ( 1  990). In  
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co~~obor i i tcs  n i th  the cal-liel- till&ngs of Sathyavclu (1990), Mathew rt a/.  (2002). 

Ponnuswumy ct [ I / .  ( 1900") arid Umaralha ( 1997). 

In oxyfluorfen fh 2,4-D (T4) and also In sunhemp incorporatior1 plots {TI( ,)  

c a n t  girth. uanc length and ~ntclnodal lcngtli Lvcre better, as good as con~plctc 

wccd control (T:). and sign~ficantly superlor to unweedcd control (TI ) .  .+I si~i-trla~. 

pattern was obscl-ved in ~nlllable cane count also (Fig. 1 1 )  i n  the case of pre- 

emergence herbicide trsat~nent, wliercas i l l  the case of green ni;lnuscs millable 

cane couiit was higher in siinhen~p (TI,,) and daincha (T,]) incorporation plots. 

Better single canc weight (Fig.10) and millable cane count in pre-emsrgcnce 

herbicides fb 2,  4-D is possibly due to better weed control effect during the 

growth cycles of cane and thereby vigorous growth as suggested by Sathyavelu 

(1990), Ponnuswarny el ul. (1996~) and Umaratha (1997). Although single cane 

weight was less in daincha incorporation plot, millable cane count was higher in 

both sunhemp and daincha incorporation plots. This 1s possibly due to higher 

shoot count in these plots at 180 DAI'. 

The better effect of sunhen~p  incorporation (TI(>) is evident from higher 

single cane weight and millable cane count. Daincha incorporated plot (TL~) also 

performed equally good in case of' millable cane count. This i s  probably due to 

lcss wcctj g ~ ~ o w l l ~ .  [~cttcr, i ~ ~ i c r . ~ ) c l i ~ ~ i a t u  ant1 i nc~.c;~scd soi l  i k r ~ i l ~ t y .  ' 1 ' 11~  

competitive ability of intercrops ill r-eductioti of' weed growth havc been earlier 

reported by Rao and Shetty (1977); Krishna and Keddy (2001) and Baumann c/ 

a/. (2000). 

5.6 CANE AND SUGAR YIELD 

Cane yield is a reflection of several gl+owth and yicld 17;11-amctc1-s, such ;IS 

plant height, cane girth, cane length, inteniodal length, single cane wcight atid 

millablc canc count ctr.. 
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It1 the present study, highest cane yield (Fig. 12) was obtained in complete 

wccd co~~t ro l  IKC;I~IIIL'III  (T2- 102.01 I I ~ I " )  i.c., 1 I X pc~-cc~ll higher than i ~ n  wccclccl 

control. The cstctit of dalnagc by weeds in sugarcanc yield has becn rcportcd by 

several workers (Sundara, 1998; Singh and Singh, 1996 and Srivastava, 200 1 ) .  

Even upto 75 per cent yleld reduction have been reported by Singh and Moolani 

(1975). In the present experiment there was a reduction of 54 percent yield in 

unweeded plot (TI) conlpared to complete weed control {T2). Among, the 

herbicide treatments, oxyfluorfen fb 2,4-D (T3) and atrazine fb hoeing (T3) were 

found better in terms of cane yield. These treatments gave an additional yicld of 

52.89 t ha-' and 42.93 t ha-', respectively over unweeded control. Ametryn 

application (T5) could glve an added advantage of 35.32 t ha-' over unweeded 

cor~trol (TI). Thc cffect of p+e-erneigent herbicide fb 2.4-D in improving thc 

cane growth I S  cleal- i n  tertns of yield factors such as height, cane girth, cane 

length etc, and all lhis factors have resulted in higher cane yield. 

Among the herbicides, oxyfluorfen fb 2,4-D gave an yield equal to lhat oC 

hand hoeing whcreas in other treatments there was a reduction of upto 20.47 t 

ha-' over hand lloeings. The et'ficiency of oxyfluorfen in weed control was 

evident in the study of  Mathew et ui. (2002). Increased cane yield in weed cont~+ol 

by ametryn @ 2.0 kg ai ha-' (T5) have been reported by Chauhan er ai. (1999) and 

that of  illrnzillc hy M;thr~devnswnti~y n ~ ~ d  Kai  l i l ~ ~ 1 1 1  ( 1 Oi)4). 

Among tlic intercrops, sunhemp illcorporation at 45 DAP (TI,,) was found 

the best i n  cane production which was on par wit11 oxyfluorfen and art-azine 

trcalments. There was 2111 yicld advantage of' 108.0 pel-cent o v c ~  LII~WCCCICCI 

control (Ti). It was followed by sunhemp desiccation by 2,4-D (T t 2). which was 

on par with the abovc treatments. Better weed control and better growth and 

yield parameters have resulted in high yield as suggested by Durai er ui. (2002); 

Mahendran el a/. ( 1  997) and Roodagi et a!. (2000). 

Sugar yicld (Fig. 13) was highest in it~tercropping and incorporatioti of 

sunhemp (TI, , )  followed by oxyfluorfen U.20 kg ha-' (T4) and con~plete weed 



T1 T2 T3 T4 T5 T6 T7 T8 T9 TI0 T11 T12 

Treatments 
Fig.12. Effect of different weed control treatments on cane yield (t ha*') 



I 
control (T2) wllic11 gave an increase of 5.98, 5.52 and 4.85 t haL , respeclively 

nvcr L I I I L L ' U C ~ C ~ ~  co11t1.01 ( T I  ). Si l~ lhc~np  dcsicc;ltio~l by 2,4-1) (TI ?)  ;1!so ~ ; I L - C  

Iiighc~. sugi11. y ~ c l d  011 I I ~ I .  wit11 11icsc trealments. Sugar yicld is tlie 171-odi~ct ol' 

con~n~crc i i~ l  cailc ~ L I ~ ; \ I -  (C'C'S 'K))  ;ind c i u ~ c  yield. 'rhcse was no v a r ~ a l ~ o n  in C'C'S 

pel-ce~itage iiuc to 1r.catrilcnls. Nalutally, llie sugar yicld in thc prcscrit study was 

decided by tlie cane yield in various treatments. Thc treatments discussed above 

have Iligher catw yield and conscqut.ntly higher sugar yield also. Increase In  

sugar yiclii by cf'fkcli~ c wecd contso I h y  prc-emetgencu appl ica1io11 01' 

oxyfluorfen and atrazine 11ah.e been eatlict rcvcaled by Matliew ur c ~ 1 .  (2003) ancl 

Mahadcvaswamy a ~ i d  Kailasam ( I 994). 

5.7 JUICE QUALITY 

Any definite \.ariatio~? in juice qiiality paramelers viz., CC'S pel-cent, juice 

recovery, SM?' Brix, sucrose content and purity could not be observed between 

the trcatments. That is, growtll of weeds, herbicide treatments or intercrops did 

not influenced juice quality. Nagaraju et al. (2000) and Chauhan et ~ 1 1 .  ( 1999) 

have reported that herbicide treatments did not influence the juice quality. 

Mahendran c.! u!. (1997) reported that juice quality got influenced by growing 

~ntcrc~*ops. 

Correlatio~l belween cane yield and y icld contributing characters showed 

that there was a positive co~relation between cane yicld and yield factors viz., 

Plant height (except plant height at 2 10 DAP), c a ~ ~ e  girth, canc length, i~~tcrnodal 

length, number of shoots and cane weight. Sugar yield was well correlated with 

quality characters viz; sirlgle cane weight, nlillable cane count, CCS per cent, 

julce recovery, sucrose content and purity. 



T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 TI1 T I 2  

Treatments 

Figj3 Effect of different weed control treatments on sugar yield (t ha-') 



5.9 LC'ONOMLC' ANALYSIS 

Tlic a~ialysis of '  cco~iomic rciurns sliows that gross returIi was highest i l l  

co~i~plc tc  uccd coiitrol plot. which gave an additional retur~l of Rs.33171 h i 1  

over ~lnweeded contlul. I t  i vas  closcly followed by the treatment of oxyfluurf'cn 

ib 2,4-D {'I'4). sunhemp iricorpuration (TI()),  atrazine followed by hocing (T;) and 

sunhemp desiccation by 2,4-D {TI?)  in which the gross income incl.cased from 

Rs.24,384 to 3 1,73411a.' over unwccded control (TI) .  The trend was almost 

si~riilar in ]let ruturn also, exccpl lhat in t l ~ c  trcalment of atr-azi~lc followed hy 

hoeir~g (T?). where i t  got reduced con~parud to other promising treat~nents. The 

addilional rcrurn dclc to weed co~itrol was Iiighcs~ in coniplctc wccd coritl-ol (7':- 

Rs.33474 ha-') and that in oxyfluorkn followed by 2,4-D (T4) and sunhemp 

incorporation (TI") did not vary much (Rs.31734 and Rs.30396 ha-', 

respectively). Anlong other treatmetlts, s ~ u n h e m p  desiccation by 2,4-D (TI ?)  

followed by atrazint: (uj 2 kg ai ha-'  fh I~oeing (T3) were fo~uld better. 

Thc B:C ratio was hlghcst ill  stlnhcmp 1ncorpo1-ation (TI,,  2.2X) fblloweci 

by oxy fluorfen t̂ b 2,4-D (TJ - 2.20) and complcte wced control (T? - 2.13) Tl~c 

B:C ratio in simhemp dcsiccatio~i (Tiz) ils wcll as a t r a ~ i n c  fb hoeing (TJ) stood 

allilost cqual to the fo~-mer treatments. Thc results are in f'acous of  growing 

sur~homp atid its lncorpnratlcln at 45 DAP Among the Iierb~cidcs. oxyllour-1i.n th 

2,4-L) would bc bu~tcl'. I lowcvut., I [ ]  tcr.rila ol' cco-sal'cly 3rd o ~ I I L ' ~ .  S O I I  O U I I C ! ~  IS 

sunhemp intercropping and ~ncorporatior~ would be more advisable. 



Table 28. Economic analysis of weed control trratliients in  sugarcane 

TI - Absolutc control (unwcedi~~g) 24500 1 . 1 - 1 24500 1 47 I I 2x266 1 3766 1 - 1 1 5 i  I 

-- 

T2 - Complete weed control 24soo 1 4550 1 . 1 2 9 0 5 0  1 1 0 2 g n i  6l740 x a u o  1 i ; l ir  2 1 :  

. . - - - - - . .. 

("" 

rxcludlng 
Trcarmcnts weed 

co~itrol 

-- (Rs tla ' )  -- - 

---r - 
- 1  - -  - -- : 

~ 0 5 1  Addir~onal 1 1 

I'otal Cane ; Gross Net rcrurn duc to 1 Bcncfr! : 
w ccd manul-e 

control incu~porauon 8 xvccd control 
(Rs ha.') (R5   hi^.:) ( R s  ha- ' )  (t t R I 

! - I 

:I T:  - Blackgram I licorpo~ atlon at 45 DA P 24500 130U f 25700 81 30 18780 23080 
I 

T: - Atraziue 2 kg ha-' as pre-eniergcnt { PE) 
23500 

fb hoeing and ear~hiiig up a t  90 DAP. ... - . -. . - - 
Tq - Oxyfluorfe~i 0.20kg ha" (PE) l'h 2.4-D 

24500 
- .. 1 kg ha" at 60 DAP. 

- - .- -- 

Ti - Ametryn 2kg ha-' (PE)  fb 2.4-D I kg ha-' 24500 
at 60 DAP. . -- 

Ta - Glyphasate l kg ha-' at 20 DAP R 2 3-D 
74500 

I kg ha-' at 60 DAP. 
- .  

! 
T k  - Blackgram bhusa incuiparation. 24500 1 200 15100 1 74,02 IYl46 

i 
. .- 

i 

To - Da~ncha incorpol-ation at 45 DAP.  24500 I 200 25700 1 80 79 ! 38474 22714 :OUS 1 $s i 

I . . . . . 

TI0 - Sunhemp incot.por-ation at 45 DAP,  ::.< ! 
- . .. - -  3 

TI  I - Daincha desicuat~on 1,y 2.4-D I kg 11n-l at , . 
45 DAP. 

115UU : t>.\ , 

I . . .- . - . . -- - . . + - 

TI: - Sunhenip desicciition by '1.4-L> 1 kg ha- '  at 
23500 700 2 ~1t-1 

45 DAP. 

1 8 5 0  

2750 

1750 

I250 
.- 

i 

2.00 ' 28350 1 9004 54000 2SbSO 

32750 

23508 

21512 

- 

1-3; - 1  1 1 
2 : i t  11;: -1' 
i . i h  i 

I I 
1$99(> ! >l ! 

- 
I 

-, ... .. 

27250 

26150 

25750 

100.00 i 60000 
-- . . 

82 43 49456 
---- 

78 . i7  37'262 
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F i g 9  Effect of different weed control treatments on c;,,,, Rs/ha b 
------ 

gross return(~s.ha-') and net return(~s.ha-') I Net return Rs/ha _O 



Fig. l5 Effect of different weed control treatments on benefit cost ratio 

2.5 * 
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Summary 
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l'hc preseiit study was conducted to understand thc effect of  differenr 

weed managument tcchniqucs i.c., hoeing, herbicides and intercropping system.; 

on weed control. yield and quality of sugarcane. The field experinlent was 

conducted at Ai~janile, K.K. Patty, CIlitlur taluk, Palakkad dislrict during 2002- 

03. Herbicide treatl-tlents were atrazine 2 kg ha- '  as pre-emergence (PE) fh 

hoeing and earthing up at 911 DAP, oxyt'luorfen 0.20 kg ha" as pre-emergence 

JPE) fb 2,4-D, ametryn 2.0 kg ha.' as PE fb 2,4-D and glyphosate I kg ha- '  at 20 

DAP fb 2,4-L) at 60 DAP. The intcrcropping treatments consisted of blackgram 

incorporation at 45 DAP. su~lhemp inc01-poration at 45 DAP and i t ' s  b h ~ ~ s a  

incorporation, daincha desiccation by 2,4-D, and sunhemp dcsiccation by ?,4-D. 

T h e  d ~ u o  t weeds dominated the weed flora. Porr~t1~rc.a olevac~u, hlollugu 

penlaphyila, Trianfhentu por~ulucastmm and Ager~tzinr cun))zoid~s together 

constituted more than 80 percent of the weed flora. The other minor- {ceed 

species included Cyperus rofundus, Euphorbin hirta and T i d m  p~.ocumhc.rz.s etc. 

The pre-emergence herbicides atrazine fb hoeing, oxyfluorfen and 

amctryn Ib 2,4-D WCI-c cfikcl ivc ill co~~tro l l i~ ig  all the lilur nla~or* wuod S ~ L ' C ~ C S .  

The number of weeds as well as dry matter weight was maintained at lower level 

by pre-emergence herbicides fb 2,4-D. Growing sunhemp or daitiuha as 

intercrops could also effectively control the growth of weeds. 

In terms of weed control efficiency also, application of pre-emergence 

herbicides atrazinc, oxyfluorfen or ametryn fb 2,4-D gave higher values as good 

as hoeing. Among the intercrops, in corpora ti or^ of blackgratn, daincha or 

sunhemp at 45 DAP gave higher weed control efficiency as good as hoeing. 

Reduction in yield was lowest in intercropping and incorporation of sunhemp as 

evident from the lowest weed index, whereas it was highest i l l  unwceded control. 

The pre-emergence herbicides also gave lower weed indices. The rcsults s~~ggust 



rhat growing su11hemp 3s iiiterc~.op and its incorporation or spraying PI-u- 

c ~ n u r g ~ i c d ~ ~ l ~ ~ l ~ i ~ i c l u s  117 1,4-1) gives c~ l i ' c t i~c  conlrol o l 'wco~is  in sug:~l-cilnu ;111cl 
. * 

dcc.l-eases WL'L'CI I I I C I C S .  1 1 1 ~  I -CI I IOV; I~  0 1 '  NI'K by wecds was vcr-y low in  

tl-c;~tmcnts illcludi~ig pl-e-cmcrgcnce hcrt31cidcs or s t ~ ~ ~ i ~ e r n p  inco~.pol-ation. 

1'1.u-cnicr-gc11l.c hcrhicicics (11. r n t c r - c t o p l ~ ~ i  trcatmcnls ciid !lor at'f'cct 

germination oi'sugal-caw setts but glyphosate application reduced i t .  In general 

the pre-emcrgonco 11~1-biu~des alld intsl-CI-ops gave highcr shoor count and millablc 

cane count. Y ~ c l d  pal-atilctcrs such as cane girth, cane Icngtli and intei.nuci:~l 

length wcre also bcttcr- i n  pr-u-umurgcncc I~crbicidcs :u~d i n  intcrcroppi~~g. 

especially sunhemp i~lcorporatiol~. Single cane weight was better in atrazii~e or 

oxyfluorfen fb 2,4-0 and sunhemp i~lcorporation as good as that in conlpletc 

weed control. 

Tlie cant yield In ~~ntveeded control got redr~ced by 54 ]>el-ccnt compared 

to cornpletc ~ v e e d  control. Alnong tlie l~erbicidcs, uxyfluorfkn 0.20 kg h a  as 

pre-umergencc (PE) f l ~  2,4-D at 35 DAP and itraz,inc 2 kg ha.' as PE fb hoeing 

and earthing up at 90 DAP were found better for cane yield. Among interor.ops. 

sunhemp incorporatlar~ at 45 DAP was fou~id the best one. Sugar yielci 

production also tbllowcd the samc trend. Juice qi~alily palAarnete~.s werc not 

influenced by weed control treatments. Tlie con.elation study revealed significant 

pusilivc co~ .~ .c la l~or~  ~ L ' L U . U C I I  L ~ I I C  yicl~l and y ~ c l d  liutur-s viz.. pIa11t hcigl~l. uiulc 

length, intensodal IengtIl. slinot count, s i~igle canc weight and  illabl able canc 

population elc. Con~plc te  ivccd control plot gave an econo~nic advantage of 

about Rs.33,500 over- unweeded control. In ternis of B:C' ratio, su~ lhcmp 

incorporation gave the higl~est value fb oxyfluorfer~ and 2,J-D. 

The ovcrall r-csults indicates rhat the \vccd probleln in sllgarcatle could be 

effectively co~ltrolled by g n > u . i ~ ~ g  S L I I I ~ ~ I I ~ ~  as intctcrop and incorporating i t  at 45 

DAP or by spraying pre-emergence harbicidcs viz., osy flunl-i'cn 0.20 kg h a - '  as 

pre-c~nergence (PE)  k 2.4-D. Cirnwi~lg s~irlhe~mp ;IL I I I ~ C ~ C I Z ? ~ ' ~  and its 

incol-poration at 45 DAP would facilitate eco-safc weed control as ~tlell as 

improvement of-soil fertility. 



References 



Agarwal, M.I,.. Ali. S.A. and Malik, J.P.S. 1986. The tolc 01' different 

herbicides for co~~t ro l  ling wccds a ~ ~ d  thcir response o n  sugarcalie crop. 

ltzdi~ii~ S'idg. 12:O- 12 

Agarwal. M.I.,.. Ali, S.A. and Malik. J.P.S. 1995. Effect of' herbicidal sprays on 

the weed tl ora and sugar-canc. Bhir/-litid er Sug. 2 1 : 4 1 -42 

Agarwal, M.I,., Vcr~lia, I.D., Saxena, M.M.S.  and Si~igh, N.D. 1997. Wced 

control i 11 sugal.canc crop. I '0-i)p. S~lg .  8: 490-502 

Angadi, V.V., K u ~ t ~ b a r ,  N.S., and Rajkumar. A.S. 1998. Performance of 

herbicides in sugarcane varicty Co. 740. Bhar,aiiva Sug. 1 1 :97-98 

SBI, 1992. Sugar-cane Btccding Institute News Lctter I 1 : 2-6 

Baui'nann,D.T., Kropff, M.J. and F3astiaans.L. 2000. I~ i t e r c ropp i~ ig  lucks to 

suppress weeds. I,t'c~>d Rcs.40: 359-374 

Bil-adar. S.H., Raddar. G.D. and I-Tunshal, C.S. 1995. Intercropping of siigal-c;ilic 

and soyabean. part 1 .  Yield and quality of sugarcane, Bhur~rii,l,ir Szig. 1 2 :  

47-52 

Brar, L.S. and Mchra, S.P. 1995. Wccd management in sugarcane. Uo- 

op.sug.26: 26-28 

BSRI, 1998. Annual report 1997, S~~garcane Res. Institute, Bangladesh, p. 5 1-52 

Chakor, I.S., Manuja, S. and Vivek. 7 Studies on pulsc i t~ tercruppi~~g in 

spring planted sugal-cane. Cb-01). .C~ig. 29: 05-06 

Chauhan, R.S. 1988. Herbicide for weed control 111 sugarcane and t h c i ~  cff 'ect 

on ratoon. lrtdirrrr J .  ~vccd Sri. 30 (4): 44-47 



Chauhan. 1t.S. 1092. Wecd n~anagcment in spring plailted sugarcane. Ifidinn J. 

weed Sci. 24{3&4): 76-78 

Chauhan,R.S. and Das,F.C. 1990. Effect of wced control measures on sugar.citnc 

yields. I~ltlirrn .711g. 40:33 1-233 

Chauhan, R.S. and Singh, G.B. 1993. Chemical weed control in spring planted 

sugarcane. /fadiurr J. weed Sci. 25(I &2): 47-50 

Chauhan, R.S. and Srivastava, T.K. 2002. Influence of weed management 

practicc (111 ttlccd gl-on!tI~ alld yield 01' sugarcane. Ificlicr~z .I. Weed 3c.i. 

34(3&4): 3 I X-3 19 

Chauhan, R.S., Srivastava, T.K. and Srivastava. S.N. 1999. Evaliiat~on o f  

Arnetryn for wccd control in sugarcant. In(f i l i / r  .I. S~r~trt-canr T~izh. I4 { I ): 

38-40 

Desai, B. K.. Manjappa, 14. K.,  Ciuggari,A. K. and Pallada,Y.B. 1996. Control 

of nutgrass (C\?/IPI-U.S r-ofu?tdzts L.) with glyphosate. Wid. Weeds 8 :  47-52 

Dillewijn, C.V. 1952. Botuqr qf'Sugarcane. Chroriica Botanica Co,. Waltham, 

Mass, USA 

L)u;l. S.IJ.. Singl~, 1i .K. slid Singh, G.P. 1995. Effct of cultural and matlurial- 

practices on sugar productivity. Bhar.~~ri,l.a Sug. 2 1 (8): 1 7- 19 

Durai, R. 1990. Studics on wced contl-ol in sug;lrciinu. l ?J-op. Srtg. 2 1 : 44-47 

Durai, R., Shah, S., Thirumurugan, A. and Vcnkatachaiatn, S.R. 2002. Effects 

of green nianuring on yield a11d quality o f  sugarcane in .TEA' (T;i~~ncry 

Efflilcnt Affected) soil. Srrg. J. 27: 27-30 



Frocd, li. 1OSO. blS'I'ArI' Vel.sio~l 1.2. Ilcpartmcnt of' (.'rul-, and Soil Sciences. 

Michigan State University. USA 

G o v e s ~ ~ m ~ . n t  o f  Kerala. 2002. Eronutnic. R P V ~ P M J .  State Plan~iing Board. 

TIIII-LI\ ~ I I ~ ~ ~ I I I ~ I ~ \ ] > I I ~ ~ I I I I .  ] ) I > ,  525 

Gill, G.S. anci Vi?aykuma~.. 1969. "b'eed 1ndcx"- a new mcthod t'or repor-tlilg 

wccd conti-ol tririls. Itlu'irrti .I. Ax/-or!. 4 ( l j: 96-58 

Girija. Il.I, . ,  I'otty, N.N.. :Zhr-aha~i~, C'.T. and 7'horll;ls. C.(;. I The \i,cc.ri 

!1or;1 111 S L I ~ ~ I I - C ; I I I C  l i c l d h  of'I'~1lg1~i11 diht~-icI. .I. 7j .op.  ,,lgri{-. 3 1 : 1.37- 130 

IIarlapiir, C.I., Hilr)ashal, C.S. and Moorthy, T.D.K. 1995. Effcct ot' maize 

intercropping on yield and quality of sugarcane. Co-op. Swy. 26 ( 1  1): 857- 

859 

Hunsigi,G .,Krishl~asl~astry. I(. S., lyengal-, K .  B. C., Sankaraiah, C. and 

Marigoi~da,C. 1076. Studies on chumical weed control in siigarcanc 

(Saccharurn offic~~~ar-urn t.). iWy,sor.eJ. A ~ I - i c .  .Sci.,lO:69-77 

Honyal, S.C. and Yandagoudar, B.A. 1999. Studies on yield and growth 

parameters o f  sirgarcane as influenced by applicatian ol' herbic~de fir- 

weed co111l.ol. ,4lr~/1of.o.~~/11,(1 ,,lg~,ic.. ./. 24: 80-37 

Jackson, M.L. 1058. Soil C'!~c~mic.cr/ .4tzo/\:\-is. Prerltice Hall of' India, Pvt. Ltd, 

New DeIhi 

Kannappa~~. K. and Kamaswamy, C .  1994. Inlegrated wccd managcmcl?i in 

sugarcane based intercropping system. Co-op. Sug. 25 ( 1 I ) :  463-466 

Kannappan, K ,  a t ~ d  Riimaswarny, C. I 5 .  Sti~dies on weed ~ii;u~ugemcnt i t )  

sugarcane bascd cropping systems. Co-op. S'tig. 27 (4): 275-238 



Kanwar, R.S.. Sitlgh, S., Sodhi. R.S. and Garcha. ;\.l.S. 1992. C:omparativc 

pcrli)i-~~~;incc 01' dir'f'crc~lt 11~1-hicidc co~~thin:~(ion fi)~. wcctl control i n  

sugatcanc. It~dirln S q .  X L  I 1 (8): 62 1-625 

Kathiresan, G.  and A y y a n ~ ~ ~ c ~ ~ u t l ~ a l .  11. lO9h. F,ffect clfgrecn III~\IIL~I.C i t i tc t -~so~~b 

under differelit sowing ~ncthods and nitrogen levels on cane yield, C ' O - O / I .  

.Trig. 27: 126- 138 

Kathiresan, G.  and Dur.nisan~y, K .  2001. Striga control in sugarcane. Ki.srxr~ ~ 1 ~ 1 .  

28: 29 

Kathiresan, G .  and Manoharan, M.L. 1994. Method of application of pre 

emergence atrazin herbicide of sugarcane. Bkcrl-ar&a Sug. 20(9): 6 1-62 

Koeing, H.A. and Johnson, G.R. 1942. Colorimetric determination of 

phosphorus in biological material. Ind. Fng. Chew. (Anal.) 14: 155- 156 

Krishna, A,  and Keddy. N.V. 200 I .  Weed control and fertiliser in pl-e-seasonal 

sugarcane. I d a n  Ftng. 5 1 : 1 1 - 13 

Lavya, A. and Pohfan, J .  1988. Influence of cultivation practices on the critical 

time period of weed competition in sugarcane in Cuba. Problems of weed 

colltl'ol in 'I'tvpics, Lepzig, (;c~inlir)l  ~>enlocmt.rflicm licy~uh/ic- 12: 35-42 

Liu, M.C. 2002. Wecd control in sugarcane in Taiwan. Tuiwuil Sug. 40 ( 1 ): 8- 1 1 

Mahadevaswamy, M. and Kailasam. C. t 994. Chcmical and cultural wccd 

control in sugarcane. Weed Sci, J .  1 ( 1 ): 5-6 

Mahadevaswamy, M.,  Kailasani, C. and Srinivasali, T.R. 1994. Integrated wccd 

management in sugarcane (Sacchurum qj!l/icinarun! 1. ). Irldiutl J. Ag~-otl. 

39 ( I  ): 83-Y6 



I I I I  S .  I S I I I ~ I I I I ~ ~ I I I  .I. I I I  A. 1007. 

Ijt'f'cc~ ol' gr.ccn Illiinurcs 011 I l lu  yield and cli~ality ol' plant and riitoull c a w  

CI-017 I I I I ~ L ' I .  I - C ~ U U C ~  III~I-ogt11 Icvels and timc o r  applicz~tion. Hhurlrri,~.rr 

Srrg. 22(4): 4 1-44 

Mathew. T.,  Alcxandct, 1). i111d Jayakumar, Ci. 2002. Screening of'hel-hicides for  

cl'ikc~ive weed control in spring p1alitt.d suga1-cane. I '0-o/). S I I ~ .  3 1  (0) :  

Mcilityre, (-i. and Rarbc: C'. 1995. Oxylluor1't.n. Acetachlor, mid Meta;.achlo~.- 

NCM' 1011g rtsidual het.bicidus for wecd control i n  sugat'canc liclds. I'I.O(.. 

XI'] congt-css, Bankok. Vo1.2 

Meade, G.P. and Chen, J.U.P. I 977. ~ O I I P  Sugu~- I { ( ~ t ~ l i l ~ o ~ k .  l 'enth editloll. Joliil 

Wiley and Sons lnc., NCLV York. p.382 

Mehrn, S.P. and Brar, L.S. 1994. Economising 'N' use in spring plari~ed 

sugarcane through e f'ft'c tive wccd management. lncliut~ .I. Weed Sc, i .  

20(3&4): 94-99 

Mchra.  S.P.. Kanwar. R.S..  and Brar. L.S. 1990. Weed 111anagemenI i n  sp~.i~l_c 

plil~ltcd sllgiir-uallc. .I. I<r~.s. I'ut~ioh .-lg/-ic.. I ! r r i l ' .  27: 30 1 -307 

Mishra, P.J.. Misht-a, P .K. .  Biswal, S., Panda, S.K. and Mishi.a, M . K .  2003. 

Studics on intograted weed managenicnt practices in spri~ig planted 

sugarcallc or'coa.;1;11 ( )r-tss;~ Iilrlirt~r ,S'rig. 5 2 (  I I ?: 0 2 5 - 0 2 0  

Muzik. 1970. Weed B i o l o ~ ~ ~  atld C'on/,-o[. Mc.Graw I I i l l  Hook Co., Ncu  Y o t k ,  

p.287 

Nadagoudat, B.S., Lakcshwarappa, G. V., Dwarakanath, E., Chanrla~ali, C ,  and 

Gowda, N.A..). 1983. Problenjatic dicot weeds a ~ ~ d  111cir. control in 

sugarcane. Wc.i>dAh.~f/-. 3 I :  12 



Nagarnju. M .S., Shankararah, C.,  llunstgi. ti., Nalyappa, H .V .  and ('handrappa, 

bl. 2IjOO. llllcgriltcii heed l ~ l ~ ~ l l ~ \ g c l ~ l ~ l l l  I l l  s l l g ~ l ~ c ~ ~ l l c .  <'<>-O/). ,si/g. 3 1 ( 0 )  

723-728 

Naidu, M.R. Rao, K.L. ,  nevi, C.T., Raju, 1l .V.N.  ancl Ki~o, I . V . K .  1990, 

Economics of wucd control in sugarcane and on-farm anaIysis. C'cl-up. 

S H ~ .  27 ( 12): 9 19-923 

Pandian, B.J. Muthukrishnan, Y, and Rajasekaran, S. 1941. Weed management 

in sugarcane, lndinn .S~ig. XLI : 547-548 

Patel, M.M.. Yatel, H.S.. Patel, A.D. and Patel, M.P.  1493. C'or-rtlation and path 

analysis i l l  sugarcane. Ir~ii~irrz Sug. XLII : 365-368 

Patil, J .R. ,  MaIi. H.N.  and Salunkhe. C.D. 1986. Weed managetllcnt in pre 

seasonal sugarcane. Indiujt .I. MTwd Sci. 18 (4): 238-244 

Pcng, S.S. 1984. Riolug1q ar~d C'rn!l~rol o f  Jj'i)c~l.s ill S L ~ ~ I Z ' L ~ ~ Z L ~ .  Taiwan Sugar 

Research Institute, 'I'ai wan, (China) Elsevier, Amstel- den^, Oxford, New 

York, Tokyo.p.486 

Phogat, B.S., Bhall, V .M.  and Dhawan, R.S. 1990. Studies on the conlputillg 

abi lily oi'sugar-cr~nc w ~ t h  wcctls. I/~rlitr,t .I. W i ~ t ~ i l  ,\'c,i. 22( l&2) :  37-4 I 

Plioghat, B.S., Shrivastava, S.N.L.,  Bhau, V.M. and Singh,B. 1988. Efficacy o f  

herbicides in controlling wccds in s u g a ~ . c a n e . l ~ ~ c f i c ~ ~ r  .J. i ~ : i ~ d  S'(,i. 20 (3):  4-X 

Piper, C.S. 1942. .Soil ~r) ld  l'lunt i11rall:c.i.s. Hans Publishcss, Mumba1.p.38h 

Ponnuswamy, K.. Santhi, P. and Sankaran, S. 1996". Effect of herhicidcs on 

growth and yield of early sugarcane Val-. Co-67 1 .  Pc.~.tolog~, 20 ( lo):  22-26 

Ponnuswamy, K.. Santhi, P,  and Sankara~i, S. 1996". Efect of herbicides o n  

growth and yield of sugarcane. Philipp. Sug. C'OIHIIEZII~. 2 (7): 47-50 



Rao, K.N. ,  Bhaskaran. S., Kao, K.M. and Rao. P.N. 1982. Studies on chemical 

weed col~trol in sugarcane. I'o-oj). Sug. 13 (8) :  575-580 

ftao. N.C'. I]. anii Slictty, S.V.K.  1977. Sonic biological aspccts o f  intcrcropping 

systcti~s OII crop-ivoccl balance. In P r o ~ .  C)/- \vcv~ri .G,i. ('or!/:, Andh1-;1 

1'r.adcsIi Agricu1tur;iI IJni vcrsily, IZ:ljullcir.rinagar, I lydern bad. 

Rau, S, and Veeranna, V.S. 1 996. Chemical weed controi studics in sugarcane. .I. 

Mrrhot-rrsh~t-o Agr-ic.. Uil i~:. 2 1(3}: 254-255 

Roudagl, L.T.. Itanal, C'..). and Khandagave, 1i.B. 2 0 .  Bctter intel-crop and 

planting method fbr 111ght.r and sustained y~c ld  of sugarcanc In Nartl~crn 

dry zone of Kal-nataka. Rkrr~+lrli,y~r Sug. 2 5 ( 5 ) :  20-24 

Sankpal. V.Y, .  Cjhulvt.. S.Ci., Kliadc. K.K., and Kumbar, S.Ci. 1997. C : I ~ I L > I - I I . S  

t .o/i i t~r/lt . \  illid its control in sugarcanc. K h ( , ~ - ~ l t i ~ . a  S1lg. 22(,4): 35-38 

Sathyavcl~~,  A.  1990. Intcgratod wcod nlanagtment in sugarcane. ,Vf. ,Sr /,llg.) 

tlzcsis, Tam11 h'adu Agricultural Un~vel.s~ty, C'oi~~~bator-e. Indla. p. 8Y 

Sathyavelu, A ., Chandragir-j, K.K.. Ahamad, S.N., Umapathy, G.  a11d Ciiridha~.nri,  

S. 2000. Intluencc of nutsedgc nlangcment on tlic yield alicl y ~ c l d  

~ ~ ~ l l ~ l l ~ l ~ l ~ ~ ~  o l ' ~ ~ l l ~ , ~ ~ l - ~ ~ ~ l l l ~ ,  / ~ / l ( ~ / , / / t l ~ ( i  #>'/lay. 2.5 (5) :  20-35 

Shahi, H.K. 2002. C'rashirlg prices cause concern. Thr flin~J11 S ' t i t . i , ~ ) :  ( )J ' /nd i~ in  

Agyicultzit-e p. 1 14- 1 24 

Shahi, H.N. 1999. Dive!-sification in order. 7 A c ~  Hindzi ,Yurvc:l, r j f '  lmfian 

Agriciilti~rc p. I0 1 - 103 

Shivakumal- and Srivasrava, S.N.L. 1994. Studies on ~ntcrcsopping 111 sugarcane 

ratootl from spring harvested sugarcanc r-atoon. fo-op. .Sitg. 26 ( 1 ): 25-28 



Singh, R. K. and Choudhary, R. D. 1977. Biomett-ical metl~ods in quantitative 

genetic : t~~a lys is .  Kaly;uii Publisher-s . Ncw Dclhi, p. 21 1-238 

Singh, J . N .  and Moolani, M.K. 1975. A roview of chemical wced control in 

slrgarcanc. Prot.. T/ii,.{l All Irrrli l l  I.Yc>cd C'orrlt-01 Srr~~inlrt-. I Iisssr, p.4 1-42 

Singh, S . k .  and Singh, K.R. 1996. Weed control i n  sugarcane. Bhoruit(l'u Siq.  

p. 103- 105 

Singh, M., Srivastava. S.N.L. and Chander, S. 2002. Effect of wecd control 

methods and nitrogen levels on density and dry ~natler accumiilation of 

weed, yield ;11id quality of spring planted sugarcane. 1tidi l l11 ,I. W C ~ C ~ I /  S'c'i. 

34(1 & 2): 146- 1 40 

Singh. L.. Veeri, 0. a113 Srivastava, S .  1988. Effect of Nitrogen, Dalapon, 

Alachlor and 2,4-D on weed control cl'ficiency in sugal-cane and sprouting 

of tlitrogcn trtbers. f l f /~:ya~zu  .I. Agr.o/i. 4: 107- 1 I 1 

Singh, R.K., Singh, V.K., and Singh, V, 1995. Studies on integrated wecd 

managenlent in sugiircanc. Indiun J.  ~t)~.edSci. 27( l&2):  24-27 

Singh, D., Shaktanat, M.S., and Ncpalia, V. 1997. Weed control in a ~ ~ t u m n  

S~I~,:II~C~IIIC 1 IIILLSI;II.~ I I I I C I . C I ~ ~ \ I ~ I I I ~  syslc111 l111iit~t1 . I ,  IVVLY/ .S( ,i. 20(  I 

62-64 

Singh, S., Malik, R.K., Srivastava, S.N.L. 1998. Potency of snlfuryl urea 

herbicide for the control ot' weeds i n  sugaraanc. fi~~r:vrr~!u ,I. Agron. 14: 

87-90 

Singh, A.. Virk, A.S. Singh, J. 2001" EEt'facy of new herbicides fbr the co1it1.01 

of wccds in  sugat-cane. Sug. Trc,h. 3( I Sr2): 63-04 



Singh, S.N ., Si~igh, K. K ., ;md Sillgh, H .  300 1 '. iierbicidc cuni inlegralcd 

i~ppronch o f  W C L ' ~  I I I ~ I I I ~ I ~ C I I I C I I ~  ill spi.i~ig I J I ~ I I ~ C C I  S I I~ ; I I .C ' ; I I IC .  ~ I I ~ ~ I ~ I I  .I 

C,t"r~crl 33 (?cQ3) :  13h-138 

Srinivasan, T.K. 1 988. Weed manage11ie111 in sugal-cant.. Paper pl-cscnteti in the 

1 6"' meet ilig of Sug;~rcane Rcseal-ch and Development U70~+ku~-s hcld 011 

Aug. 4-5, 1988 at I'en~iadam, 'I'al-iii l Nadu 

Srivastava, T.K. 1 996. Managing weed menace i n  sugal+canc. Swg~it- cmt-ops 

,VPM:.I/, IISR. L u c k n u u  h:  4-5 

Srivastava, T.K. 2001. Efficacy of certain new herbicides in spring planted 

sugarcane. Irldiun J. f i e d  Srmi. 33( 1 &2): 56-58 

Srivastava. T.K. and C h a ~ ~ h a n ,  1i.S. 2002. Weed control in sugarcane. lridiiitr 

Fmg. 52( 1 1) :  46-48 

Srivastava, S.N. t. and Kumar, S. 1996. Integrated weed manage~netlt i n  spring 

]7lil l l t  ci-I sli~~,;ll.i~;!!lLL. l l / ~ l i ~ i / ~  . I ,  , s l / , f : ( / /~ (~( / / l~~  Y i , ( . l l .  I I : I 85-  I 87 

Srivastava, T.K., Si~igh. G.B. und Srivastava, S.Y ,  I .  k;t'ficucy of weecf 

control and soil pcrsistcncc 01' all-azine in sugarcane as influenced by 

irrigation and nilrogcl~. Inclir, ,/. ,4gt.o11. 44 (3): 832-840 

Subbiah, B.V. and Asija, G.L. 1956. A rapid procedure for estirnutiol~ of 

available nitrogen i n  soils. ~ ' I I I . I A .  ,li(.i. 2 5 :  259-264 

Sut~dal-a, B. 1998. Su,yu~.r(~tlr C'ulti i~u/ic)tl. Vikas Publishii~g I-Pousl- Pvt .  1-td, 

New Delhi. p. 291 



Thakur, Ci.1.. Vcr-lna. Ci.13. and Hangar. K.S. 1991. Studics on wced control in 

s ugal-cal~c. (-0-op. . C L I ~ .  23 ( 2 ) :  I 09- I I 0 

T h i ~ k u r ,  G.L ... Vcrn~a. 11.13.. and Sharmlt, K . K .  19C)S. Integrated approach !'or 

wecci control in sugarcane. I~lciian J. Agroiz. 40 (4): 71 5-7 18 

Urnaratha, 1997. Studies on chenlical corltrol of weeds in sugarcane with special 

reference to  nutgrass. M . L T ~ .  (Ag.)  lhe.5-i.c. 'Tamil Nadu Agricullural 

l!ni~crsity, i ' u in~h ;~~ur+u ,  India, 13. 02  

Watanabe, F.S. and Olscn. S.K. 1065. Test of an ascorbic acid mclhod of '  

detormiiiing phosphor-t~s in watcr- and Nal-IC'O; oxtracts ti-am suil. Proc.t?f' 

t l r c ~  .Soil Sc'i. Atncric.lc. p. 677-678 

Yadak, R.L.  and 1'1-asad. S.R. 1980. Responsc of sugarcane to j,l~osphorus 

through legumc intercropping. I)l~iiuti .I. Soj!ar'~~.a~r Tc.cdh. 3: 24-28 



Appendices 



Appendix - I 

Monlhly \i eathe:- data dui-ing the crop period from Noven~bel- 2002 to September 2003 

Mo~ith I Te111perar-(3c') 1 Kclativc humidity (Oh) ! Wind 1 Total j Mean I 
, axlmum M ~ ~ I I I I I L I I I I  \ ~ o l ' i v E v e n i n ~  speed rainfall i s~lnsl~ine 
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rainy days / (111111 i 
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4 .- 
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January 
.- 

. .- .- . 
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0 I 9 X . S  1 
. . .  

0 : 22V I I 
.-. . -* 

1 ; 1 5 2 0  1 
-. 2 i 

1 - l h 3 9  ' 
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3 1.8 

32.3 

33.2 

3.2 177.77 4.0 1 9 
.- 

i 111.4  ' 
1 J -. 
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2.9 , 1111.8 ; 1 .5  1 15 I 0 . 5  ; 
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A p ~ e l l d i x  15 
Wecd flora observed in experimental tield 

..I- _ . . . .  ..... 

- - - - - - .- - .............. 

I Nil 
........ ..... .... - - . . . . . -  , .. . f  --., 

! 
i 2 .  Triclntl~emii porlzilacustrunr L. Giant pig weed A i /.aceac ... 

A 

I I 

1 .  

1 4. A g e ~ t u t n  cqn~o ides  L. ) Goat weed 
I 

-. - 
1 Astoraccae 

- -. .. 

Pov~lllrlc~u olc.ruceu L.  

3. 

Indian purslane I Port~ilauaceat. 
- -- -- ... .... 

Molltrgo pen tuplv~ilu L . 1 Parpadakapril l r ~  (M) 1 Mul lug~~inuv;~c 
- - - - - . -. - - - - 

I I I 

II., 1 MINOR WEEDS ! 

Poaceae 

t > . -- -- . . 
I 

- -- 
A. Monocots 

I 

1 2 .  ] Zlur~/~~loc~ter~ium uqypt ium (L. ) 
I Beauv. 

Punicum repens L. Torpedo grass Astcraccac 

Echi~lochloa cvionu (L.) Link. Jungle r ice Poaceae 

Knot grass 1 . . 

C:rowfoot grass 

Poaceae 
- - 

Pusl~u/~ltn disrichrltn ( L . )  
.---. - 

I 

I B* / Dicots 

5. 

6. 

7. 

L-rt/?/i orbici h irtlr L. -- E~1171101 ~ I ; ICCC~C 
- - - - - 

C'urcho~~us olitoriu.r L. W ~ l d  safflower Ti l I aceae 
-- - 

Eleusinc itzdira (L.) Gaerth. I Goose grass Poaceat. I 
... 

Cynodon ductylllon (L.) Pers. Bermuda grass 

Cyperus rotundus L. Purple nut sedge 1 CYP>- '  LI  ~ C C ~ C  

4. 1 (brnnzelinu benghaiunsis L. 1 Asiatic day fl owes Cornll~eIir~i~cc~ic 
I . . --- 

16. !E~d/~!or+biohir faL.  1 Garden spurge p.upllol-hiacc;lc 
-- .- - - -- 

1 8. 
1 Parthenil~m hysterophoni.r L. ( Cungrcss weed Coml~osiitac 

. 
I 

- 
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ABBREVIATIONS 

U t l l  

LI ,4 I' 

ds 111.' 

tb 

. 7  g m - 

6 

11. 

K 

kg cant- '  

kill  1 1 , - - '  

I h a '  I 

M 

Thousand pcr 1lcct:ire 

Ilegtcc C'els~us 

Active ~ngl-edlcnt per hectarc 

Benefi t-cost ratio 

C'oniniei-cii11 cnnc sugal- 

C'u~~timete~' 

Days after plant1 11g 

D e c ~  siemen pel- metre 

Followed by 

Gmm pet 1netl-c: cube 

Gra111 

Hours 

Potassium 

Ki logr-ani pel. mi llahle cane 

I< 1Io111ctel. pel' 1lo11r- 

Litr-c per I~cct;i~.c 

Malayalam 

Mc11-c 

Per square Iiietre 

Square metre 

Millable cane co~mt 

Millmeter pet- day 

N itl-ogen 



NO.  m-' 

OC 

P 

PE 

I1ol 

t<H 

Rs, ha'' 

r 

SMT 

t ha- '  

WCl-: 

WI 

Wf' 

1IVli 

Number pur sq~lal-c metre 

Organic carboll 

Phosphorus 

1%-e~nerget~ce 

Polariiy 

Relative humidity 

Rupees per hectare 

Correlation coefficient 

Srnall mill test 

Ton~ies pel. hectare 

Weed control cfficie~~cy 

Weed iildcx 

Wettable powder 

-Dry matler pi-oduction 
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The pi-cscnt c;tirdy w;is cunduutcd lo ~rndcrstand rhc cl'fect ul' cjii'fur-unt 

wccd 1~ianagcnxnr tcchnique~ i . ~ . . .  hocing, herbicides and intercropping sysienls 

on weed uontl-ul, yield and quality of sugarcane. The field expcl-i~ncnt n,;~s 

conducted a t  Alijanilc, Chittur. tnluk of Palakkad district dulmg 2002-03. 

Herbicide trcatmclits were atrazine 2 kg ha.' as pre-emergince (PE) fb hocing and 

earthing up at 90 DAP. axyfluorfe~l 0.20 kg ha- '  as pr-c-emergence (PE) fb 2,4-D, 
I ametryn 2.0 kg h a  as PE fh 2,4-D and glyphosate 1 kg ha-'  at 20 DAP fb 2,4-D 

at 60 DAP. The intercropping treatments consisted of blackgram incorporation at 

45 DAP, sunl~emp incorporation at 45 DAP and its bliiisa incorporation. daincha 

desiccation by 2.4-D, r~nd sunhelnp desiccation by 3,4-L). 

The major w e d  spucius In this expol-iment were Pr)~-r~i/aco u/c/-lrcrti, 

h4oll~lgo )~e~~~ t~ )h . \ . i l u .  'li-iontlr~tna ~ ~ o r . t u / ~ r r ~ i . c ~ r ~ t m  and .4gerii11!~11 c . o t ~ ~ z ( ~ i ~ / c ~ n .  

The population as wc1I as dry nlattcl- product~on of' wecds coi~ld be cf'fkctlvcly 

controlled by t l ~ c  pre-en~ergence applicatlo~l of atrazine, oxyfluorfc~i or anlctryn 

fb 2,443 and also by growing sunhcmp or dainclia as inter-cr40ps. Higher wced 

control efficiency and lower weed indices could be observed for herbicides, thc 

atrazine and oxyiloufen; and for ~ncorporatlon of balackgram, daincha or 

sunhemp. P I - C - ~ . I ? ~ C ~ ~ C I C C  11crhicid~'s ;11111 M I I I ~ I C I I I ] )  111~01.1101.1111011 II.U;IIIIICII~~S ~ ; I V U  

better growth a id  y ~ e l d  parameters. In tel-ms of' cane production, oxyfluorftn 

0.20 kg ha-'  as pre-etnrrgence fi 2,4-D at 45 DAP and atra~ine 2.0 kg ha.' Ib 

hoeing and earthing up at 90 DAP wc1-e fo~11111 bcft~r.. 

The overall results indicates that [he wecd pl-oblcm i l l  sugarcane could bc 

effectively uontrollcd by grotiling sunl~emp as intercl.op and incorporating i t  at 45 

DAP or by spraying pre-emergence herbicides viz.. oxyfluorfen 0.20 kg haL' as 

pre-emergence (PE) fb 2,4-D. Among the intercrops, sunhcmp incorporation at 

45 DAP was found to be the best one. In terms of B:C ratio, sunhemp 

incorporation gave the highest value fb oliyfluorfen and 2,4-D. The results of 



the stiitiy 1111-ows light o n  thc cf 'ect ive and economic wccd colitr-ol iri sugarcane 

by herbicides or intcrcrups, which could I-eplace hand hoeing, wllich is n cosrlj 

affair. Uolisidering the green mattcr addi ti011 and eco-safc weed control, g r o u i ~ ~ g  

s u ~ ~ h e m p  would he IIIOI-c prcfcrablc. 
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