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ABSTRACT

An experiment was conducted at SKRAU, Bikaner during 2016—18 comprising 28 treatments combinations having
four crop establishment methods and seven weed management practices in a strip-plot design with four replications
in wheat (7riticum aestivum L.) crop and its residual effect on succeeding greengram (Vigna radiata L.) crop was
observed. Among crop establishment methods, stale seedbed (SSB)+ glyphosate 2.0 kg/ha significantly reduced the
dry matter of weeds, viz. Chenopodium album, Rumex dentatus, Cyperus rotundus and Cynodon dactylon at all the
stages, and increased the number of effective tillers, grain and straw yield of wheat to the tune of 8.02, 10.14 and 8.08,
10.28 and 8.09, 10.85 percent (%) in comparison to deep and conventional tillage, respectively. Metsulfuron methyl
4.0 g/ha + one hand hoeing registered the lowest dry matter of all the weeds except Cyperus rotundus and Cynodon
dactylon at 60 DAS and harvest and it also produced the maximum number of effective tillers (105.75), spike length
(6.26 cm), grains per spike (38.53), grain yield (3354 kg) and straw yield (4403 kg) over other herbicidal treatments.
In succeeding greengram crop the weed dry matter was not significantly affected due to crop establishment methods
except C. rotundus and C. dactylon. Yield of greengram was also not influenced by applied treatment in wheat.
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Wheat (Triticum aestivum L.) is an important crop as
it contribute major portion of staple food for the world's
rising population. Globally it contributes about 49% of food
grain production. In India, wheat is grown on 30.6 m ha
with total production of 98.38 mt and average productivity
of 2961 kg/ha (Anonymous 2016a). In Rajasthan, wheat
occupies prime place amongst all the cereal crops grown in
the state, occupying 3.34 m ha area with 12.43 mt production
and average productivity 3356 kg/ha (Anonymous 2016b).
Infestation of weeds both annual and perennial is the
important constraints in the low productivity of wheat.
Weeds compete with crops for water, soil, nutrients, light
and space; finally reduce crop yields (Das 2008). Verma
et al. (2008) reported infestation of weed throughout crop
growth period caused 43.63 (%) reduction in grain yield
of wheat. Weed is one of the major biotic constraints in
wheat production. Wheat is infested by diverse type of
weed flora as it is grown different agroclimatic condition,
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tillage and irrigation regime, (Yadav and Malik 2005). There
are several techniques that address the weeds issues before
the sowing of crop and SSB technique is one of them.
SSB technique is preventive method of weed management.
This technique involves the soil preparation of a seed bed
to promote germination of weeds, a number of days or
weeks before the actual sowing or planting of the crop,
thus depleting the seed bank in the surface layer of soil and
reducing subsequent emergence of weeds (Rao et al. 2007).
SSB technique yielded higher grain yield and the effect of
weeding regime was significant on effective tillers, spike
length and grain per spike and weeds suppression (Khatun
et al. 2016). Herbicides play an important role for weed
control in close spaced crops like wheat, where manual
or mechanical weeding is difficult (Chhokar ez al. 2012).
Systematic research has not been conducted in arid climate
of Rajasthan to determine feasibility of SSB technique in
combination with herbicides and their effects on wheat yield
and residual effect on succeeding summer greengram. Hence
present investigation was carried out to evaluate the effect
of SSB along with different tillage conditions and herbicides
on weeds in wheat and their residual effect on succeeding
summer greengram under North West Rajasthan conditions.

MATERIALS AND METHODS

A field study was conducted during rabi 2016—17 and
2017-18 at Instructional Farm (28.01°N latitude and 73.22°E
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longitude at an altitude of 234.7 M amsl) of SKRAU,
Bikaner. The soil was loamy sand, low in organic carbon
(0.08%) and available N (78 kg/ha) and medium in available
P,0O; (22 kg/ha) and available K,O (210 kg/ha) with pH
8.3. The treatments comprising 28 combinations having 4
crop establishment method (Stale seed bed (SSB) using
shallow tillage, SSB using glyphosate 2.0 kg/ha, deep tillage
and conventional tillage) and 7 weed management (Weedy
check, weed free, one hand weeding at 30 DAS, 2,4-D 0.5
kg/ha 30 DAS, metsulfuron methyl 4.0 g/ha, 2, 4-D 0.5 kg/
ha 30 DAS + one hand hoeing and metsulfuron methyl 4.0
g/ha+ One hand hoeing) was laid out in a strip plot design
with four replications. Wheat variety ‘Raj-3077” was sown
at 22.5 cm row spacing using seed rate of 100 kg/ha. In
stale seed bed technique, after seed bed preparation, the field
was irrigated and left unsown to allow weeds to germinate
and then killed by glyphosate and by carrying out shallow
tillage prior to the sowing. Whereas, in deep tillage, disc
plough and in conventional tillage, one harrow along with
one cultivator was done. Metsulfuron methyl 4.0 g/ha and
2,4-D 0.5 kg/ha were applied as post emergence (30 DAS)
in 500 litre water with the help of sprayer fitted with flat-
fan nozzle. Weed dry matter was recorded at 30, 60 DAS
and at harvest from 0.25 per square meter area by placing
a quadrate of 0.5 x 0.5 m randomly at three places in each
plot in wheat. In greengram weed dry matter accumulation
was recorded at 30 DAS. Weeds were dried in oven till a
constant weight was observed and then transformed into
gram per square meter. Plant sample were collected of one
meter row length for calculate the dry matter from each plot
at 30, 60 and harvest stage. Plant sample were collected
from net plot after harvest sun dried and weigh the each
plot individually and converted into hectare. Total weed
dry matter was subjected to square root transformation to
normalize their distribution (Gomez and Gomez 1984). The
standard error of mean (SE) and least significant difference
(LSD) were worked out for comparing the treatment means
of each of the studied variables of crops and weeds.

RESULTS AND DISCUSSION

Crop establishment methods: SSB using glyphosate 2.0
kg/ha significantly decreased the dry matter of Chenopodium
album, Rumex dentatus, Cyperus rotundus and Cynodon
dactylon at 30, 60 DAS and harvest followed by SSB using
shallow tillage (Table 1). The detrimental effect on weed dry
matter might be due to the mortality of most of germinated
seed, which were active in upper top soil layer, without
disturbing the soil in comparison to deep and conventional
tillage. The perennial weeds, i.e. C. rotundus and C. dactylon
were difficult to control because of its re-germinating
capacity, whereas adoption of SSB technique particularly
using glyphosate 2.0 kg/ha significantly controlled these
weeds this might be due to the fact that glyphosate destroyed
reserve food material in its rhizomes by its systemic action
(Kumar 2015). SSB using glyphosate 2.0 kg/ha recorded
significantly higher dry matter accumulation at harvest,
effective tillers, grain yield and straw yield than deep and
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conventional tillage that could be due to better weed control
and comparatively higher growth which leads to higher
yield attributing characters of wheat compared to deep and
conventional tillage (Table 2). The increase in grain yield
due to adoption of SSB using glyphosate 2.0 kg/ha was
to the tune of 10.0 and 7.7% than deep and conventional
tillage, respectively. These results are in agreement with the
findings of Khatun et al. (2016) and Kumar et al. (2015).

Weed management: Metsulfuron methyl 4.0 g/ha +
one hand hoeing was found the most superior treatment
which controlled the weeds, viz. C. album, R. dentatus, C.
rotundus and C. dactylon to the extent of 99.1, 98.8, 97.8
and 99.3%, respectively in comparison to weedy check at
harvest (Table 1). This might be because of the fact that
metsulfuron methyl 4.0 g/ha controlled R. dentatus more
effectively and reduced the dry matter of the weed compared
to 2,4-D 0.5 kg/ha. Regeneration of R. dentatus was noticed
in 2,4-D 0.5 kg/ha applied plots and thus increased the dry
matter of the weed as compared to metsulfuron methyl
treatment. Both the herbicides failed in controlling perennial
weeds, however, integration of these herbicides with one
hand hoeing resulted in significant control of the perennial
weeds. Amare et al. (2016) also reported similar results
that integration of one hand hoeing with 2,4-D significantly
reduced the dry matter of total weeds. Lowest dry weight
of most of the broad leaved weeds, viz. Chenopodium
species and R. dentatus and total weeds at 30, 60 DAS
and harvest were observed under metsulfuron methyl 4 g/
ha + one hand hoeing. Similar results were also observed
by Singh ef al. (2017).

Application of metsulfuron methyl 4.0 g/ha + one
hand hoeing significantly increased the grain and straw
yield over one hand hoeing at 30 DAS and 2,4-D 0.5 kg/
ha. The increase in grain yield due to applied weed control
measures like metsulfuron methyl 4.0 g/ha + one hand
hoeing, 2,4-D 0.5 kg/ha + one hand hoeing and metsulfuron
methyl 4.0 g/ha alone was to the extent of 102.1, 98.9 and
92.0% (%) than weedy check (Table 2). The lowest values
of yield attributes and yield under weedy check may be due
to severe competition by weeds for resources, which made
the crop plant incompetent to take up more moisture and
nutrients; consequently crop growth was adversely affected.
Poor growth and less uptake of nutrients in weedy check
might have produced less photosynthates and partitioned
less assimilates to numerous metabolic sink and ultimately
poor development of yield components. It was also supported
by Patil et al. (2014) and Pisal ef al. (2013).

Results indicated that most of weeds present in
succeeding greengram were not significantly affected by
crop establishment technique of wheat except C. rotundus
and C. dactylon (Table 2). SSB using glyphosate 2.0 kg/
ha had significant effect on dry matter of C. rotundus and
C. dactylon that might be due to the effective control of
these perennial weeds. These results corroborate the findings
of Kumar et al. (2015). Adoption of crop establishment
methods in wheat did not cause any significant variation
in seed, straw and biological yield of summer greengram.



1463

WHEAT-GREENGRAM CROP SEQUENCE

October 2021]

Paq Paas O[e)S — gSS kx4 PUE SIN[BA [BUISLIO 4 © G'O+X\ O} POULIOJSUBL]

vb0 09°0 80°0 €€0 91°0 ¥0°0 80°0 01°0 ¥0°0 L1°0 ¥T0 80°0 Z40) 970 ¥0°0 (s0'0=d) as1
SI°0 120 €0°0 110 S0°0 100 €00 €0°0 100 90°0 80°0 €00 80°0 60°0 10°0 Fwgs
Svda st
je Surooy puey duQ
(9ceD  (s0'9)  (zoeD  (9sD) (s0'9) (812 (6£°0) (00°0) (952 91°2) (00°0) (96°¢) 9Tv) (00°0) (€€ +svaoseus oy
IL¢ SeT €9°¢ Wl SeT 19'1 ¥6°0 1L°0 Tl SLT 1L°0 0S'C LTT 1L°0 89'T  TAew uomMyNSION
SVA St ye urooy
(LzoD  (g8'9)  (8sTD (LD (€8°9) (S12) (0€'0) (000 (2] (05'8) (00°0) (Ls9) (69°9) (00°0) (ze'®) puey sup + SVA
80t 0SC 85°¢ 6v'1 0S'C 091 68°0 1L°0 Tl 86'C 1L°0 vh'C LY 1L°0 L9'T  0€ey/3Y S0 d-+TC
(0'¢6n)  (1LLs) (99 (8961)  (zeor) (1) (8891  (s66D) (15D (s8¢9)  (18°9) (€L¢)  (szso)  (£99) Lz svaogeys ot
L691 SSL 85°¢ 16°¢1 0S¥ 091 €Iy a7 L1 LTL €0°¢ 9T 667 86'C 991 AW uoIyNSIPN
(Tr199) (666 (sscr)  (Feor)  FLow) 1o 9691  (9¢07)  (ss0)  (6T1io) (L) (g59)  (8'8¢))  (oz9n)  (1€0) sva
€5°€T 06’6 96°¢ SOY1 % 091 a7 €Sy €Ll ISl LY9 1T 1€11 Y0y L9T  0€ ®YABY S0 A+
(ccr)  (rLe) Ve  (6Lze)  (81°8) (0172 (sL9) (ss'2) s LoD (091 (ae6s) (99 (c661) (1D SVa 0¢
Sadl 80°9 w9¢ 1L 06T 651 19T SLT Tl YT 01 Sa! 6¥'C s Ly 691 e Sureoy puey suQ
(000) (00°0) (00°0) (00°0) (00°0) (000) (00°0) (000) (000) 01 (00°0) (00°0) (00°0) (00°0) (000)
1L°0 L0 1L°0 1L°0 L0 1L°0 L0 1L°0 L0 L0 1L°0 L0 1L°0 L0 1L°0 331) pasp
(o1sen)  (0880)  (bo'e1)  (begr)  (co10)  (81D)  (cTLm) (6900)  (ssT)  (8¢€79)  (8eTin)  (009)  (s9Ly)  (61€n)  (TED)
95°9¢ 1L°91 €9°¢ 60°S1 LSV 19'1 LTV 96y wi €8T LY01 1S°C 0L'1T LETT L91 309Yd Apaopy
N§m§m%§\§§ ENN\R
St°0 S€0 LO0 €0 6070 €0°0 90°0 6070 ¥0°0 S1°0 LT°0 90°0 ST0 v1°0 €0°0 (s00=d) as1
S1°0 7o 200 110 €00 100 200 €0°0 10°0 S0°0 90°0 700 80°0 S0°0 100 Fwgs
(96cy)  (zoze)  (LsD (€892  (wevyD (s (®soD (@81 (2oe)  (s691)  (orce)  (g91) (gszen)  (1zee)  (SSQ)
S6°ST vy L 8¢ $9'8 LS€ 691 18°C 68°C 81 886 ¥8'¢ e T8 SOt 0L1  98e[[ [BUOKUDAUOD
18e)  WLer)  (9gcr) (19901  (LLeD) (€20 696)  (sL11) (L2 (99s1) (0852  (L1's)  (g5801) (6v'00)  (LTQ)
v0'S1 €0'L 43 66'L 433 19'1 1L 88°C vLl 056 SS¢ 8T 9L v8'¢ 9°1 a3e|n doaq
(Ts9o)  (osy) (g9 (9169  (6+'9) (L9°0) (s8+) (1Ls) Qo1 (gzen)  (sssm) (1) (06'8L)  (1eLm)  (OFD) ey/8y 0'C
6€°T1 €S 1ST €09 LT LOT 10T 01'C YTl 61°8 $8'C 81 849 €0°¢ LE'T  oyesoydAI3sursngss
(®cce)  (bes9)  ve)  (8v68) (81T (L6'D (1¢'8) (06°6) (161 i1en  @rio (69 e (o1 (LD aSe|[n moy[eys
6L€l 8¢9 10°¢ LTL STe €S'1 1S¢C 99T 161 09°'8 0T'¢ 07T 80°L 9¢'¢ SP'T  SUISN  gSSuxs
poyau juaurysiqnisa do.y)
1SoATey 1SoATey 1SOATeY 1SoATey 1SOATey
W SVao09 Svdog W SVa 09 svd og W SVa 09 svd o€ W SVa 09 Svd o€ v SVao09 Svdaog
Iopew AIp [e)0L u0jA1op uopoul) snpunjod sn.adq) SsnInIUdP Xouny wnqn wnipodouay) JUSWIIBAL],
(s1eok

om} jo eyep pojood) doio Jo oFejs 3soarey pue ()9 ‘O¢ Je (1930w arenbs 1od weid) uonenWNOoE 19)3BW AIP POOM UO JBOUM UI JUSWASBUBW POdM pUB juawysijqelsd doio Jo 1009 | 9[qel




[Indian Journal of Agricultural Sciences 91 (10)

SHIVRAN ET AL.

SN SN SN SN SN SN SN 19¢ LT1 ¥0°€ (N0 879 ors (S0°0=d) as1
¥C 10°0 <00 Iro S0°0 90°0 050 16 84 90°1 €00 9CC 8L'1 FWgS
Svda sy
je 3urooy puey duQ
+SVA 0g e/ 3 0F
8% (UM 6l'1 16’1 €80 0L0 ¥8° 0¥ €ovy 14333 €6°8¢ 9C'9 SL'SOI €0'8S1 [Agow uomynsiojy
SV st ¥e Sureoy
puey auQ + Svd
ce8 €'l €Tl S6'1 86°0 ¥8°0 8¢ 1Y €y 00¢€€ ¥69¢ €C9 91’01 SL9CT 0€ BU/3Y S°0 A-+'C
SvVa og eu/3 0y
LEY 40! YTl ¥0°C 160 €L0 ol'ly 120y L8I€ 00°S¢ 09 SL00I €9°CS1 [Agow uomynsiojy
Sva
€e8 €'l STl ¥0°C 88°0 90 €501 L8EE 19T 16°1¢ 4% 00°68 €SSyl 0€ BY/3Y S0 A-+'C
Sva
8¢8 (U 0Tl 00C L60 080 16°0¥ 6v6¢ 1L6T 8C°CE S09 6186 I8 IS 0€ e Sureoy puey duQ
9L8 60'1 811 68’1 160 6L°0 8L 1Y 96SY 98¥¢ 18°6¢ 679 I¥°LOT SLI9T 991 PIIM
€8 1 1Tl cre 98°0 €90 ¥8° 0¥ 9¢€1cT 8L91 9r'LT 06°S 05°89 0S°101 o9y0 Apaop
JuawWaIVUDU PIIY
SN €0°0 cro SN SN SN SN 191 1€l SN SN So¢ 6¢'C (S0°0=d) as1
1C 10°0 ¥0°0 80°0 ¥0°0 00 9¢°0 143 144 290 €00 €1 18°0 FWwHS
808 'l Se'l 80°C ¥6°0 LLO £9°0v 129¢ 808¢ €L'EE 0r9 Sv'l6 08°0v1 93e[[1} [RUONUGAUOD)
0¢€8 LT'T 6C'1 90°C 060 L0 Iy €ELE LL8T yeee €19 19°¢6 Yoyl o3e[n deo
Y3 0'C
888 $6°0 86°0 881 880 IL°0 IV 1v 90¥ 0€le 89°G¢ 09 LLTO0T ARy aresoydA|3 Suisn gss
a3e[n
€68 [4N! €Tl S6'1 060 IL°0 Iy L06€ L96T €1'se 91’9 8186 88'8F1  MO[[BYS SUISN S Sy
poyiau juautysiqnisa do.)
(TIN) 1saATRY
(ey/3Y) uoj1ovp  SNpunjod  S1LISaLLI] puiIuIUL sn.aopfiq 3) (ey/3y) (ey/3y) oyids  (wo) ySusp  sIMN 18 (8)
pIolf uteln  uopoud?  sniadd) snnqiy sypsdyg  snayoua) SOM 1S9 P[OIA MBI)S P[OIA poog  /UIRID) oyidg oAndogy  Jepew A1Qg JUOWIIBAI],

(s104k omy JOo

e1ep pojood) weidusaid Jo p[oIk pue werduoaid ul Sy (€ Jo)eWw AIp POam Pue JBIYM JO P[IIA pue soInqLiie plolk YimoI3 uo JuowdSeustl podm pue Juowysijqeisd doio Jo 100q 7 9qeL



October 2021]

These results corroborate the findings of Nithya and
Chinnusamy (2015) and Singh (2015). Weed management
treatments of wheat did not cause any significant variation
in dry matter of weeds as well as seed, straw and biological
yield of succeeding greengram (Table 2). Similar results
were also reported by Singh et al. (2015) and Yadav et
al. (2004).
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