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ABSTRACT

Afield experiment was conducted for two consecutive wheat seasons of 2005-06 and 2006-07 at crop
research centre, GBPUA&T, Pantnagar on sandy loam soil to find out the effect of establishment
methods and weed management practices on weed dynamics and productivity of wheat grown after
harvesting of rice. Wheat was infested with Phalaris minor, Melilotus indica, Medicago denticulata,
Chenopodium album and Rumex acetosella in weedy check at 60 days after sowing (DAS). Zero till
sown wheat had significantly lesser infestation of all weeds except Rumex acetosella than other
wheat establishment methods. Hand weeding twice at 35 and 55 DAS was most effective to
minimize the weed density and their dry weight under all the wheat establishment methods. Zero
till sown crop led to recorded significantly higher grain yield than other establishment methods,
however, hand weeding twice was most effective in increasing the grain yield.
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Rice-wheat is one of the most predominant cropping
systems occupying 10.5 m ha area, specially in North
India. Sowing of wheat in this tract is generally delayed
due to cultivation of long and medium duration rice
varieties and time required in field preparation of wheat.
The conventional method of wheat sowing by giving
repeated tillage further delays sowing by 10 to 15 days,
affecting the yield adversely. The reduction in grain yield
due to delay in wheat sowing has been recorded as 37.5
kg/ha/day (Pal et al. 1996). It has been observed that zero
tillage technique not only ameliorates the problem of
delayed sowing but also reduces the incidence of most
problematic weed like Phalaris minor in wheat, which is
also a serious factor in rice-wheat cropping system.
Effective weed control enhances grain yield of wheat by
40.6% (Dixit and Bhan 1997). Keeping these points in
view, present investigation was made to evaluate the
impact of establishment methods and weed management
practices on weeds as well as wheat crop.

MATERIALS AND MATHODS

A field experiment was conducted on wheat cv. PBW
343 grown after rice during rabi seasons of 2005-06 and
2006-07 at Crop Research Centre, GBPUA&T, Pantnagar
(Uttarakhand). The soil of the experimental field was
sandy loam in texture, normal in reaction (pH 7.8) medium
in organic carbon (0.68%) and low in available nitrogen
(262 kg/ha), medium in available phosphorus (37.6 kg/ha)
and available potassium (260 kg/ha) contents. Twelve
treatments consisted with three methods of wheat
establishment viz., zero tillage (without tillage), reduced
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tillage (3 harrowings) and conventional tillage (6
harrowings) as main plot treatments and four weed
management practices, viz., hand weeding at 35 and 55
DAS, isoproturon 1.0 kg/ha, clodinafop-propargyl at 60 g
/b metsulfuron methyl (MSM) 4 g/ha and weedy check as
sub plot treatments were tested in split plot design with
three replications. Sowing of wheat was done on
November 19 and November 22 under zero tillage and on
November 25 and 29 under reduced as well as
conventional tillage in both the consecutive years. The
wheat was sown with seed rate of 100 kg/ha at a row
spacing of 20 cm apart. The herbicides were applied as
spray with the help of Maruti Foot Sprayer fitted with flat
fan nozzle. Isoproturon and clodinafop-propargyl were
applied 30 days after sowing, however, metsulfuron
methyl was applied one week after first spray.

RESULTS AND DISCUSSION

Effect on weeds

The major weed flora recorded in wheat field under
weedy check plot were little seed canary grass (Phalaris
minor) 56.0%, yellow sweet clover (Melilotus indica)
12.4%, black medick (Medicago denticulata) 8.2%,
common lambsquarters (Chenopodium album) 7.5% and
red sorrel (Rumex acetosella) 6.3%. Other minor weeds
were swinecress (Coronopus didymus), wild pea
(Lathyrus aphaca), fumitory (Fumaria parviflora),
common vetch (Vicia sativa), prostrate knot weed
(Polygonum plebejum) and purple nut sedge (Cyperus
rotundus) constituting 9.6 per cent of the total weed
population.
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Wheat sown with conventional tillage led to record
significantly higher density of Phalaris minor, Melilotus
indica, Medicago denticulata and Chenopodium album as
compared to zero till sown crop during both the years.
Weed density in conventional till sown wheat was at par
with reduced till sown crop with respect to density of
Phalaris minor during first year, however, differences
between them were significant during second year. This
was due to the fact that intensive tillage operation in
conventional tillage treatment brought out the weed seeds
from sub surface to favourable moist upper soil layer for
good germination. Contrary to this, weed seeds remained
in sub surface under zero till sown crop due to puddling
carried out during paddy transplanting and failed to
germinate because of unfavorable condition (Sinha and
Singh 2005). The density of Rumex acetosella was almost
constant in all establishment methods. The density of other
minor weeds was significantly higher under zero till
sowing as compared to other tillage and sowing methods
due to presence of some perennial weeds. All weed
management practices tested in wheat significantly
reduced the density and dry weight of all the weeds over
weedy check during both the years. Hand weeding twice at
35 and 55 DAS proved most effective in arresting weed
growth as compared to other treatments. Among
herbicidal treatments, application of clodinafop-propargyl
/b metsulfuron methyl was significantly superior to the
application of isoproturon alone (Table 1) mainly due to
broad spectrum control of weeds. Similarly, superiority of
clodinafop-propargyl over isoproturon in controlling the
grasses especially resistant bio-types of Phalaris minor
has been also reported by Chopra and Chopra (2005).

Effect on crops

Both zero and reduced till sown crops were better for
dry matter accumulation and number of spikes/m” and
spike length than conventional till sown crop, but
differences among them were non-significant. The
number of grains/spike was significantly higher under
conventional tillage as compared to zero and reduced
tillage. Zero tillage being at par with reduced tillage
recorded higher 1000-grain weight than conventional
tillage during second year. All weed management
practices had significantly higher crop dry matter
accumulation, number of spikes/m’, number of
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grains/spike and 1000-grain weight than weedy check.
Weed-crop competition index was minimum in zero till
sown crop, which was comparable to reduced till sown
crop, but former was significantly lower than
conventional till sown crop during both the years. Weedy
check had significantly higher weed-crop competition
index under all tillage and methods of sowing than all
those treatments receiving various weed control measures.

Zero till sown crop being compared to reduced till
sown crop led to register significantly higher grain yield
than conventionally till sown crop. The grain yields under
zero tillage were on an average 4.81, 7.80 and 3.22, 8.88%
higher than that of reduced and conventional tillage during
both the consecutive years, respectively. Highest grain
yield was observed in hand weeding twice at 35 and 55
DAS in both the years. All weed management practices
produced significantly higher grain yield than weedy
check (Table 2). Hand weeding twice at 35 and 55 DAS
being at par with clodinafop-propargyl fb metsulfuron
methyl produced significantly higher grain yield than
isoproturon and weedy check. These results indicated that
increase in yield attributes and grain yield was higher in
those treatments which had lower weed density and total
weed dry weight. This was because of minimum crop
weed competition under these treatments which enabled
the crop to make maximum use of natural and applied
inputs for the development of yield attributes and
consequently grain yield.

REFERENCES

Chopra N and Chopra NK. 2005. Bio-efficacy of fenoxaprop,
clodinofop, metribuzin alone and in combination against
weeds in wheat and their residual effect on succeeding crop.
Indian Journal of Weed Science 37(3&4): 163-166

Dixit A and Bhan VM. 1997. Weed control efficacy of isoproturon
applied at different concentrations and its combination with
2,4-Dinwheat. Indian Journal of Weed Science29 (1):11-14

Pal SK, Kaur J, Thakur R, Verma UN and Singh MK. 1996. Effect of
irrigation, seeding date and fertilizer on growth and yield of
wheat (Triticum aestivum L.). Indian Journal of Agronomy
41 (3):386-389.

Sinha AK and Singh RP. 2005. Influence of cultivars under different
tillage and weed management in wheat. Indian Journal of Weed
Science 37(3&4):175-179



Xopur PO - M

994 Ice 81 €1 e I'c Le 4 SN SN I're 9°0¢ L'ty oy (00 =d) AsT1
681C  TYEC (%Y cls Lee Sve €8¢ vLE 9L ['8 a4l 91Tl 6'¢6C ¥'96C Apoomy
Ly €99% 9°¢ Ve L'8¢ g8 OSY &%% v'8 98 CLST 6’861  0°68¢ ¥09¢ /S 4 INSIN ¢/ eu/8 09 dojeurpoid
oy 08Sh ¢8 s SLE cLe Ty Iy €8 8 SHSI vyel  S0S¢ 0°LyE ey/3y (' uomoxdosy
006y  0€8¥ 00 00 oy Lec €9 SO v'8 L8 'ILT v'ao1r vy 9ILE SVd S¢S pue ¢¢ MH

JeaYM Ul S9ondeId JudtmISeurU PIIAY
86T 8¢CC 'l 81 I'y SN §c (4% SN SN SN SN SN SN (s0'0=d) As1
L88E €96  T'IT col 343 yoc 0Ly 09% LL ¥'8 e 4! 9l ['eve €1ce a3e[[L], [BUONUGAUOY)
001¥  9L0F 891 6°Gl1 TLE I'Le 9t (N4 €8 ¥'8 Iest P0ST  8'¢€9¢ 8'8¥¢ oBe[[LL, PoNpay
ey ey STl L6 01y 00y  Te6c¢ oy ¢8 98 9YSI 0°SSI ['TLE S19¢ a3e[[L], 0107

SPOY)IUI JUIWYSI[GEISI JBIYAN

L0790  90-S0  L0-90 90-S0 L0790 90-S0 L0-90  90-SO L0790 90-60  L0-90  90-S0  L0-90 90-S0

(IM) xoput sva oz
(ey/3y) uonndduiod (3) 3ySrom (,w/ ou) (urd) (,u/ ou) ye (w/3) SJUIUYBAL],
PIRIA UreIn) doad paap ureas-gQ01 Mids/surean y)3ud] idg sayidg Jew L1p doa)

yeayM Ul $991dead JududGeurw pIIM pue SpoyIIw
JUIWYSI[q®)SI Aq PIjIYJe S PPIIA ureds pue xapul uonndduod doad paam ‘sidjde.aeyd SunpnqLIuoed pRIA ‘uonenundde 1yeuw A1p doa) -7 9[qe],

sisoyjuated Ul USALS San[eA [BUISLIQ 4

Radhey Shyam, Rohitashav Singh, V.K. Singh and S.K. Guru

70 0 L0 80 90 80 ) S0 [ 80 v'0 S0 vl L0 (50°0=d) as1

(Lsg)  (zog) (zzo (LD (€10 @8 (691 (¢ec) QLD (D (L9 (1L (96gn)  (£621)

vy 7 I'¢ 67T 0¢ ST LT €T LT 8T €€ 0°¢ 8y 8 Apasp

9o (6on) (i) (89 (€1 (re) (o (o0 0o (0 0o o 6¢cn (69 ®Y/3 ¥ IWNSIN

v ST €T 1 v0 01 00 00 00 00 00 00 91 L1 q/ey/3 09 doyeurpo[)

(85 (gsn  (oz) (g6 (¥'0) #o (o0 (00 00 (0 (o (1D (679 (670

LT 8T 61 61 0 0 00 00 00 00 S0 v'0 ST 0¢ ey/3y ' uoinjoidos|

(T0 o1 (2%) (871 (00 00 (o0 (0 00 (0 0o (o a9 (81

10 L0 80 €0 00 00 00 00 00 00 00 00 60 S0 SV S5 PR 5€ MH
JBYM Ul $3d1dead JududSeurUl PIIAN

0 €0 L0 90 v0 S0 SN SN 10 10 S0 S0 L0 80 (€0'0=d) ST

(€89) (zve) (¢L) L9 (0'8) 06 (v (€0 0z @9 (91 (gcn (g59)  (£89)

0¢ LT Sl 1 L1 1 L0 90 80 80 vl 1 I'¢ I'¢ 53e[[1L, [PUONUSATOD)

(L9 (980 (¢6) 09 (€9) (€9 (09 (2 0 (os) ‘L @9 (€59 @Ly)

9C 9C Sl €1 60 'l 90 v 80 80 60 60 v 8T o3e[[LL Paonpay

®00) (L o (v (e (€ @9 e (D (oo (¢ (€D (10 @LLD) aSe[1], 0107

€T v 0¢ T 90 90 90 80 S0 S0 90 S0 61 L1 i

SPOYIIU JUIWIYST[BISI JBIYAA

L0-900C 90-S00C L0-900C 90-S00C L0-900C 90-S00CT L0-900C 90-S00T L0-900CT 90-S00C L0-900C 90-S00CT L0-900C 90-S00T

vIDINIYUIP D]]250320D wnq vo1pul doutut
( —m:w%— M—owwwa oo 03vopap xXowmny wnipodouay) smop SLIDYJ SJUdW)BAL]L,
%.m. paom _..ach W/K)ISUdp P

JeIYM Ul S3ndead JudwdSeurw PIIM puE SPOYIIW JUIWYSI[ELISI AQ PIIAJJe Se SV 09 I€ IYSIOM AIp PIsm [8)0) pue AJSUIP PasA\ ‘T d[qel

72



