














mipkj dqy [kjirokj
 ?kuRo 
¼la-@eh2½ 

dqy [kjirokj
 'kq"d Hkkj 
¼xzk-@eh2½ 

mit 
¼V-@gs-½ 

Qly LFkkiuk rduhd 

vfHklkef;d Hkwifj"dj.k & vfHklkef;d Hkwifj"dj.k& 1-7¼60-8½ 1-3¼31-2½ 1-51 

vfHklkef;d Hkwifj"dj.k& Hkwifj"dj.k& Hkwifj"dj.k 1-7¼60-0½ 1-3¼29-2½ 1-52 

vfHklkef;d Hkwifj"dj.k& vfHklkef;d Hkwifj"dj.k &Hkwifj"dj.k& 1-7¼60-1½ 1-3¼30-1½ 1-50 

Hkwifj"dj.k& Hkwifj"dj.k& Hkwifj"dj.k& Hkwifj"dj.k 1-8¼73-3½ 1-4¼38-3½ 1-33 

Hkwifj"dj.k$Qly vo’ks"k&Hkwifj"dj.k$Qly vo’ks"k & Hkwifj"dj.k 1-7¼70-9½ 1-4¼37-3½ 1-36 
,y,lMh¾¼ih 0-05½ ,u,l ,u,l ,u,l 

[kjirokj fu;a=.k 

laLrqr 'kkduk’kh  1-7¼56-0½ 1-3¼21-4½ 1-65 

,dhd̀r [kjirokj izca/ku ¼'kkduk’kh $ ;kaf=d fujkÃ  $ vUrZorhZ; Qly ½ 1-3¼19-7½ 0-8¼3-9½ 1-91 

vuohMsM 2-1¼119-3½ 1-9¼74-7½ 0-77 
,y,lMh¾¼ih 0-05½ 0-11 0-11 0-16 







E. colona E.  crus-galli

72 64
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Morphological characters

Germination (%)

Emergence (days)

Dry weight at 25 DAE (g/plant)

Flowering (days)

No. of seeds/plant

No. of seeds/m2

1000 seed weight (g) 0.031 0.039



Treatments Total 

Weed 

density*

Total Weed 

dry 
weight*

(g/m2)

Yield 

(t/ha)

Crop establishment technique

CT - CT - 1.7(60.8) 1.3(31.2) 1.51

CT – ZT - ZT 1.7(60.0) 1.3(29.2) 1.52

CT –

 

CT -

 

ZT

 

1.7(60.1) 1.3(30.1) 1.50

ZT –

 

ZT -ZT

 

1.8(73.3) 1.4(38.3) 1.33

 

ZT+R-ZT+R-ZT

 
(no./m2)

  

1.7(70.9) 1.4(37.8) 1.36

CD (P=0.05)

 

NS

 

NS NS

Weed control

 

Recommended 

herbicide

 

1.7(56.0) 1.3(21.4) 1.6 5

IWM  (herbicide + 

mechanical 

weeding + 

intercrop)  

1.3(19.7) 0.8(3.9) 1.91

Unweeded 
 

2.1(119.3) 1.9(74.7) 0.77

LS D (P=0.05) 0.11 0.11 0.16

Original values are given in (  )

x + 0.05 transformed values

( vi )



( vii )



Training and distribution of inputs to tribal farmers by Ranchi centre

( viii )





Centre 

 

Scientific Technical 

(Including Driver) 

Administrative Supporting

Sanctioned Filled Sanctioned Filled Sanctioned Filled Sanctioned Filled 

PAU, Ludhiana 4 4 3 3 1 1 2 2 

UAS, Bengaluru 4 4 3 2 1 - 2 2 

JNKVV, Gwalior 4 3 2 2 1 1 2 2 

GBPUAT, Pantnagar 4 4 3 3 1 1 2 2 

CSKHPKV, Palampur 4 4 3 3 1 1 2 2 

AAU, Jorhat 4 4 3 3 1 1 2 1 

VNMKV, Parbhani 4 3 3 3 1 1 2 1 

AAU, Anand 4 3 3 3 1 - 2 2 

TNAU, Coimbatore 4 4 3 3 1 1 2 2 

NDUAT, Faizabad 4 4 2 2 1 - 2 2 

VB,Sriniketan 3 3 2 2 1 1 1 1 

BAU, Ranchi 3 2 2 2 1 1 1 1 

CSAUAT,Kanpur 3 3 1 1 1 1 1 1 

KAU, Thrissur 3 3 2 1 1 1 1 - 

OUAT, Bhubaneshwar 3 3 2 2 1 1 1 1 

ANGRAU, Hyderabad 3 3 1 1 1 1 1 1 

CCSHAU, Hisar 3 3 2 2 1 - 1 - 

RAU, Pusa 3 3 2 - 1 - 1 1 

DBSKKV, Dapoli 2 2 1 1 1 1 1 1 

IGKVV, Raipur 2 2 1 1 1 1 1 1 

UAS, Dharwad 2 2 1 1 1 1 1 1 

SKRAU, Bikaner 2 2 1 1 1 - 1 1 

Total 72 68 46 42 22 16 32 28 



Sl. 

No.  

Centre name  Pay & 

Allowances

 

TA  Recurring 

Contingency

 

IT TSP Total
(ICAR
share)

1  PAU, Ludhiana 32.77  0.60  2.78 0.00  0.00  36.15

2  UAS, Bengaluru 36.74  0.45  1.80 0.00  0.00  38.99

3  RVSKVV, Gwalior 35.94  0.60  2.78 0.00  7.70  47.02

4
 

GBPUAT, Pantnagar 31.09
 

0.60
 

2.78 0.00
 

0.00
 

34.47

5
 

CSKHPKV, Palampur 42.52
 

0.60
 

2.40 0.00
 

5.50
 

51.02

6
 

AAU, Jorhat 54.88
 

0.60
 

19.40 2.00
 

7.70
 

84.58

7
 

VNMKV, Parbhani 27.29
 

0.45
 

1.80 0.00
 

0.00
 

29.54

8
 

AAU, Anand 30.06
 

0.45
 

1.80 0.00
 
13.20

 
45.51

9
 

TNAU, Coimbatore 35.55
 

0.60
 

2.40 0.00
 

0.00
 

38.55

10
 

NDUAT, Faizabad 40.90
 

0.60
 

2.78 0.00
 

0.00
 

44.28

11
 

V.B.Sriniketan 14.97
 

0.60
 

2.40 0.00
 

0.00
 

17.97

12
 

BAU, Ranchi 22.79
 

0.30
 

1.58 0.00
 
13 .20

 
37.87

13

 

CSAUAT,Kanpur 20.19

 

0.45

 

2.18 0.00

 

0.00

 

22.82

14

 

KAU, Thrissur 36.40

 

0.45

 

1.80 0.00

 

0.00

 

38.65

15

 

OUAT, Bhubaneshwar 25.60

 

0.30

 

1.20 0.00

 

23.10

 

50.20

16

 

ANGRAU, Hyderabad 26.25

 

0.45

 

2.18 0.00

 

0.00

 

28.88

17

 

CCSHAU, Hisar 25.76

 

0.45

 

1.80 0. 00

 

0.00

 

28.01

18

 

RAU, Pusa 11.89

 

0.45

 

1.80 0.00

 

0.00

 

14.14

19

 

DBSKKV, Dapoli 16.25

 

0.30

 

1.58 0.00

 

2.20

 

20.33

20

 

IGKVV, Raipur 29.78

 

0.30

 

1.58 0.00

 

18.70

 

50.36

21

 

UAS, Dharwad 14.81

 

0.30

 

1.58 0.00

 

0.00

 

16.69

22

 

SKRAU, Bikaner 11.95

 

0.30

 

1.58 0.00

 

7.70

 

21.53

  

Total 

 

624.38

 

10.20

 

61.98 2.00

 

99.00

 

797.56

Volunteer Centres

23

 

DPDKV, Akola 0.00

 

0.00

 

0.20 0.00

 

0.00

 

0.20

24

 

SKUAST, Kashmir 0.00

 

0.00

 

0.30 0.00

 

0.00

 

0.30

25

 

PJNCARI, Karaikal 0.00

 

0.00

 

0.10 0.00

 

0.00

 

0.10

26

 

ACRI, Madurai 0.00

 

0.00

 

0.10 0.00

 

0.00

 

0.10

Total 0.00 0.00 0.70 0.00 0.00 0.70

Total ICAR share 624.38 10.20 62.68 2.00 99.00 798.26











Morphological characters  E. colona E. crus-galli  

Germination (%)  72  64  

Emergence (days)  4-5 3-4 

Dry weight at 25 DAE (g/plant)  0.27  0.32  

Flowering (days)  28  31  

No. of seeds/plant  568  641  

No. of seeds/m2  5800  6250  

1000 see d weight (g) 0.031 0.039

Weed species/parameters  E. 
glabrescens

E.
crus-galli

Emergence (%) 46 44

Days required for emergence

 

9 8

Height (cm) 30 DAT

 

49 37

60 DAT

 

70 55

90 DAT

 

83 63

Tillers (No./hill)

 

45 DAT

 

6 8

60 DAT

 

7 12

90 DAT 10 29

Leaves 
(No./hill)

30 DAT 24 32

60 DAT 35 60

Leaf area/hill 
(sq.cm.)

30 DAT 480 395

60 DAT 910 1200

Leaf area index 30 DAT 0.98 0.80

60 DAT 1.85 2.44

Effective tillers/hill 90 DAT 9 6



S1
 

Dibdiba-1
 (Rudrapur

 

area)

 

S2
 

Dibdiba-2
(Rudrapur area)

S3   Dibdiba-3
(Rudrapur area)

S4 

 

Kaushalganj

 

S5

   

Jaffrabad
(Rampur, UP)

S6 Sajapuri
(US nagar)

S7 Gadarpur-
Bajpur area

S8 Bazpur-Kaladhungi
area

S9 Bazpur-
Kaladhungi area

S10 Namuna circle S11  Namuna-Bhattpuri S12 Hussainganj area

S13 Lamachaur S14 Kamluaganja S15 Kusumkhera



Parameters
 

Location (source) of seeds

Bidhwan Obera Budhera Hasan

Days to appearance of 
shoot

 

55.0 52.0 60.0 58.0

Fresh wt./plant 40.2 36.6 35.8 30.9

Dry wt./plant 4.60 3.86 3.60 3.56

No of shoots/plant 4.5 2.6 3.5 2.5

Flower initiation (Days 
after emergence)

12.0 10.0 11.0 12.0

Capsules (no./shoot) 46.0 40.0 45.0 42.0

Capsule wt./plant( g) 0.132 0.084 0.098 0.0128

No. of seeds/capsule 5625 4580 3690 3944

Herbicide dose  (g/ha)  % 
(20 DAS)

mortality

 
 

Dry matter(mg/plant )  Fv/Fm

20 DAS  40 DAS  After 24 h  5 DAS

Pinoxaden (50)   46.9  589.2  0.611  0.577

Clodinafop (60)
  

50.2
 

1300.2
 

0.691
 

0.680

Fenoxaprop –p-ethyl (100)
  

44.4
 

1255.1
 

0.712
 

0.624

Sulfosulfuron (25)
 

2.7
 

0.0
 

0.617
 

0.588

Mesosulfuron
 

+ iodosulfuron (14.4)
 

40.2
 

267.1
 

0.709
 

0.598

Isoproturon (980)
 

56.4
 

1201.9
 

0.695
 

0.674

Metribuzin+fenoxaprop-p-ethyl (275) 27.1
 

357.4
 

0.257
 

0.159

Control

 
91.8

 
1419.2

 
0.722

 
0.698

SEm±

  

80.1

 

1759.3

 

0.021

 

0.031

LSD (P = 0.05)

35.4

30.7

19.7

82.8

66.5

6.4

87.4

7.2

103.4

3.9 9.3 202.7 0.055 0.081



DAS Shoot Tuber weight (g/plant) Stolon Root 
 

Inflores-
cence  

Total 
biomass  Planted Primary Secon-dary Tert-iary Total 

25 0.44 0.60 0.25 - - 0.85 - 0.06 - 1.35 

51 12.00 8.22 4.58 - - 12.80 - 7.34 - 32.14 

75 20.34 0 7.14 7.17 3.64 17.95 2.59 20.50 3.06 64.44 

100 10.53 0 5.13 3.65 2.33 11.11 1.11 7.44 0.05 29.76 

125 14.37 0 8.73 7.5 5.03 21.26 3.30 13.87 0.40 53.20 

209 22.87 0 18.53 9.9 5.97 34.4 3.3 18.07 0.9 78.64 

260 15.00 0 16.63 11.60 7.47 35.7 4.3 15.93 0.0 70.93 

285 11.97 0 24.73 10.63 8.13 43.49 5.87 20.93 0.0 82.27 

Habit Perennial herb, nearly up to 16 
cm high. 

Root Fibrous.

Stem Solitary or 2-3 together, 
compressed-trigonous, 

sometimes tortuous, 1-2 mm in 
diam., base tuberous, with 
long slender stolons and 
ellipsoid aromatic tubers.

Leaf Several, usually shorter than or 

sometimes sub-equaling the 
stem, 2-4 mm broad.

Inflorescence Anthela, usually simple, 
sometimes compound and lax; 

involucral bracts 2-4, 
foliaceous, spreading, lowest 4-
15 cm long; rays 3-9, slender, 
spreading, longest 3-10 cm 
long; secondary rays, if 

present, few. 

Spikelets 3-10 together, linear lanceolate, 
10-35 x 1.5-2.0 mm, curved, 
rachila wings lanceolate, 

hyaline or red streaked. 
Glumes tightly imbricating, 
broadly ovate, 3.0-3.5 mm 
long, muticous or 
mucronulate, keeled, red or 

deep brown, 3-5 nerved.

 

 

Stamens 3; anthers 2 mm long, 
crest ovate, red, style long, 
ovary hypogynous.

Fruits & seeds Ttrigonous nut with erect 
solitary seed, fusiform in 
lateral view, brownish black, 
presence of 3 ridges on seed 

surface, 1000 seed weight 10.47 
(±0.78) g.

Phenology Flowering and fruiting:  May 
to September

Tuber

 

Modified underground stolon tips

 



Glyphosate 0.5 kg

Glyphosate 0.5 kg



Soil depth  
(cm)  

Weed species  Treatments  
1  2  3  4  5  6  7  8  9  10 11 12

0 -5  Grasses  04  15  20  02  02  22  04  04  14  01 04 15

Sedges
 

02
 

02
 

03
 

00
 

03
 

02
 

00
 

03
 

02
 

00 02 02

Others 
 

06
 

08
 

24
 

01
 

05
 

11
 

04
 

04
 

15
 

02 03 21

Total

 
12

 
25

 
49

 
03

 
10

 
35

 
08

 
11

 
31

 
03 09 38

5-10

 

Grasses

 

03

 

02

 

13

 

03

 

04

 

13

 

01

 

01

 

13

 

03 02 11

Sedges

 

01

 

00

 

03

 

00

 

00

 

02

 

00

 

02

 

03

 

00 00 01

Others 

 

04

 

03

 

15

 

03

 

03

 

19

 

02

 

02

 

10

 

04 02 11

Total

 

08

 

05

 

31

 

06

 

07

 

34

 

03

 

05

 

26

 

07 04 23

10-15

 

Grasses

 

00

 

01

 

04

 

00

 

00

 

02

 

01

 

02

 

01

 

00 01 02

Sedges

 

01

 

00

 

02

 

00

 

00

 

01

 

00

 

00

 

00

 

01 00 02

Others 00 02 10 00 01 06 00 00 02 00 00 06

Total 01 03 16 00 01 09 01 02 03 01 01 10
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Species  Digitaria 
setigera  

Eleusine 
indica  

Imperata 
cylindrica  

Isachne 
himalaica  

Panicum repens  Paspalum 
conjugatum

Shape  Narrow 
to Lanceolate

ovate

 

Narrow 

oblong  
Linear  Ovate –  

lanceolate  
Linear  Linear  

Surface  Pubescent  Glabrous  -  Pubescent  Glabrous  Glabrous

L:B ratio  2-4 : 1  4 : 1  18 : 1  1.0–1.6 : 1  20 : 1  10-20 : 1

Apex  Acute  Acute  Pointed  Subacuminate  Acute to 

pointed  

pointed

Base
 

Acute
 

Rounded
 

Acute
 

Acute
 

Rounded
 

Rounded

Margins
 

Entire
 

Wavy (plicate)
& ciliate

 

Entire & 
glabrous  

Entire
 

Entire & 
glabrous  

Entire & 
glabrous

Lamina 

colour
 

Green
 

Green
 

Yellowish 

green
 

Green
 

Green with 

bluish and 
glaucous tinge

 

Green tinged 

reddish 
purple

 
Mid vein 

colour
 

No colour 

variation
 

No colour 

variation
 

Deep green
 

No colour 

variation
 

Much lighter 

than lamina
 

No colour 

variation

Texture
 

M
 

M
 

M
 

F
 

F
 

M
 

Venation
 

P
 

P
 

P
 

P
 

P
 

P
 Primary 

basal nerves
 

Many
 

1
 

1
 

Many
 

1
 

Many
 

Phyllotaxy
 

Alternate, 

falsely 
opposite

 

Spiral
 

Alternate, 

falsely 
opposite

 

Alternate, 

falsely 
opposite

 

Alternate, 

falsely opposite

 

Alternate, 

falsely 
opposite

Young leaf (no.) 1 1 1 1 1 1



Treatment  Dose (g/ha)  Weed dry matter at 60 DAT 
(g/m2)  

Grain 
yield  
(t/ha)  

Net returns 
3 (x10 `/ha)  

 

B:C 
ratio

Grass  BLW  Sedges  
Bispyribac-Na  25  1.0 (0)  1.0 (0)  3.4 (22)  

7.13  48.12  2.55

Pretilachlor
 

1000
 4.4 (25)

 
2.4 (9)

 
3.6 (15)

 
6.05

 
36.89

 
2.22

Penoxsulam 
 

22.5
 6.3 (41)

 
3.9 (20)

 
5.1 (36)

 
5.35

 
29.12

 
1.96

Pyrazosulfuron
 

20
 

11.1 (137)
 
2.2 (7)

 
1.9 (4)

 
3.29

 
6.40

 
1.21

Bispyribac + ethoxysulfuron
 

25+18.7575
 

1.0 (0)
 

1.0 (0)
 
1.0 (0)

 
6.52

 
40.78

 
2.29

Bispyribac + Almix
 

20+4
 

1.0 (0)
 

1.0 (0)
 
1.0 (0)

 
7.33

 
48.60

 
2.48

Pretilachlor fb

 
ethoxysulfuron

 
750/18.75

 
8.3 (94)

 
2.3 (8)

 
2.8 (13)

 
5.87

 
34.87

 
2.15

Pretilachlor fb

 

Almix

 

750/4

 

9.8 (98)

 

1.0 (0)

 

1.0 (0)

 

5.97

 

34.35

 

2.08

Pyrazusulfuron  fb

 

manual 
weeding

 

20 fb

 

HW

 

8.6 (75)

 

1.0 (0)

 

4.5 (21)

 

6.68

 

40.41

 

2.20

Pretilachlor (6%) + 
bensulfuron (0.6%) 6.6%GR

 

660

 

11.5 (137)

 

1.9 (4)

 

1.8 (3)

 

4.75

 

21.90

 

1.71

Weed free (HW at 25, 45d)

 

-

 

2.3 (8)

 

2.8 (8)

 

1.9 (4)

 

5.89

 

28.72

 

1.78

Weedy check

 

-

 

23.1 (534)

 

3.9 (14)

 

5.8 (39)

 

3.21

 

6.15

 

1.21

SEm± - 1.6 0.9 1.3 0.59

LSD (P=0.05) - 4.8 NS NS 1.77

Treatment Dose (g/ha) Time 
(DAT)

Dry weight of weeds at 60 DAT 
(g/m2)

Grain 
yield 
(t/ha)

Net 
returns
Over 
VC 

(x103

`/ha)

Net 
returns
Over 
VC 

(x103

`/ha)

Grass 
weeds

Sedges Broad-
leaved
weeds

 
 

Bispyribac 25
 

20
 

0.0
 

0.4
 

1.0
 

6.66
 

51.50 2.27

Pretilachlor 1000
 

3
 

0.0
 

0.0
 

0.5
 

6.78
 

54.34 2.39

Penoxsulam 22.5
 

8-12
 

0.0
 

0.0
 

0.0
 

6.39
 

47.94 2.18

Pyrazosulfuron 20
 

3
 

92.7
 

0.0
 

0.7
 

5.60
 

38.43 1.97

Bispyribac+ ethoxysulfuron 25+18.8 20 0.0  0.0  0.2  6.92  54.51 2.33

Bispyribac + chlorimuron+ 

metsulfuron(RM)
25+4 20 0.0  0.0  0.0  6.88  54.03 2.32

Pretilachlor fb ethoxysulfuron 750 fb 18.8 3/20 0.0  0.0  0.0  6.79  53.69 2.34

Pretilachlor fb chlorimuron+ 
metsulfuron(RM)

750 fb 4 3/20 0.0  0.0  0.0  6.82  54.08 2.35

Pyrazosulfuron fb hand weeding 20 3/25 19.0  0.0  0.3  6.50  45.35 2.01

Pretilachlor + bensulfuron (RM)
 

660
 

5
 

7.7
 

0.0
 

0.0
 

6.87
 

55.22 2.40

Weed free
  

0.0
 

0.0
 

0.0
 

7.02
 

47.81 1.96

Weedy check 200.3 1.2 1.0 4.88 29.53 1.75

SEm+ 11.8 0.1 0.2 0.181

LSD (P=0.05) 34.5 0.2 0.7 0.530



Treatment
 

Weed 
density at 
60 DAT 
(no./m2)

 

Weed dry 
weight at 60 

DAT (no./m2)
 

Grain yield 
(t/ha) 

Straw 
yield 
(t/ha)

Bispyribac-Na 25 g/ha
 

59.3
 

34.2
 

3.05
 

5.06

Pretilachlor 1000 g/ha
 

32.7
 

27.5
 

3.74
 

6.10

Pyrazosulfuron 20 g/ha
 

43.3
 

29.6
 

3.45
 

5.64

Bispyribac-Na 25 g/ha + ethoxysulfuron 18.75 g/ha
 

56.7
 

35.9
 

3.17
 

5.13

Bispyribac-Na 25 g/ha + Almix 4 g/ha
 

45.7
 

37.8
 

3.30
 

5.37

Pretilachlor 1000 g/ha followed by ethoxysulfuron 18.75 
g/ha

29.7
 

33.0
 

3.80
 

6.10

Pretilachlor 1000 g/ha fb
 

Almix 4 g/ha
 

27.3
 

34.7
 

4.05
 

6.14

Pyrazosulfuron 20 g/ha followed by manual weeding 30 
DAT

40.7
 

33.2
 

3.75
 

6.28

Pretilachlor (6%) + bensulfuron (0.6%) 6.6% 660 g/ha
 

24.7
 

29.5
 

3.50
 

5.62

Weed free 19.0 23.7 4.14 6.13

Weedy 82.3 98.9 2.78 4.23

LSD (P=0.05) 9.0 5.8 0.36 0.69

CV (%) 14.8 10.5 0.71 0.86

Treatment Dose
(g/ha)

Total weed 
density (g/m2)

Total weed dry 
weight  (g/m2)

Grain yield  
(t/ha)

Bispyribac –Na 25 1.8 (5.4) 2.7(13.9) 6.05

Pretilachlor 10.0
 

2.5(12.0)
 

3.2(23.6)
 

5.83

Penoxsulam 22.5
 

2.0(6.7)
 

3.0(19.8)
 

6.02

Pyrazosulfuron 20
 

2.8(16.0)
 

3.5(34.6)
 

5.55

Bispyribac-Na - ethoxysulfuron 25+18.75  0.8(1.3)  0.3(0.5)  6.51

Bispyribac-Na - chlorimuron-ethyl 10% + 
metsulfuron-methyl

20+4 1.3(2.6)  1.4(3.1)  6.38

Pretilachlor fb ethoxysulfuron 750/18.75  1.6(4.0)  2.2(8.7)  6.22

Pretilachlor fb CME 10% + MSM10% 750/4  0.8(1.3)  0.9(1.7)  6.39

Pyrazosulfuron fb manual weeding at 25 DAT 20 1.8(5.4)  2.9(19.1)  6.05

Pretilachlor (6%) + bensulfuron (0.6%) 6.6GR 660 (10 kg/ha)  2.3(9.4)  3.1(20.8)  5.96

Hand weeding 25 & 45 DAT  0.0(0.0)  0.0(0.0)  6.74

Weedy check - 3.0(20.0) 3.8(44.2) 4.38

SEm+ - 0.11 0.12 0.203

LSD(P=0.05) - 0.33 0.37 0.595





Treatment WDM 
(g/m2)

Grain 
Yield 
(t/ha)

Net 
returns

(x103

`/ha) 

B:C 
ratio

Bispyribac-Na 11.4 
(129.2)

2.29 8.74 1.5

Pendimethalin* fb
bispyribac

10.1 
(101.0)

 

3.11 16.85 1.8

Oxadiargyl fb
bispyribac

9.2 (84.7)

 

3.4

 

20.92 2.0

Pyrazosulfuron fb

 

bispyribac
9.1 (82.2)

 

3.81

 

25.31 2.3

Pendimethalin* fb

 

bispyribac fb
manual weeding 

7.3 (53.3)

 
4.54

 
32.26 2.5

Pendimethalin* fb

 manual weeding

 

10.0 
(99.9)

 

3.21

 
14.89 1.6

Bispyribac + 
(chlorimuron + 
metsulfuron)

10.3 
(105.6)

 

3.18

 

17.53 1.9

Three mechanical 
weedings (cono / 
rotary weeder)

6.1 (37.2)

 

4.74

 

33.19 2.5

Weed free 3.9(14.8) 4.98 29.08 2.0

Weedy check 14.2 
(200.8)

1.54 1.69 1.0

LSD (P=0.05) 0.61 0.33

CV (%) 3.8 5.6

Treatment Weed 
density 

at 60 
DAS 

(no/m2)

Weed dry 
weight at 
60 DAS 
(g/m2)

Grain
yield
(t/ha)

Straw
yield

Bispyribac-Na 25 
g/ha

10.5 
(109.0)

9.57 (91.0)
0.68 1.04

Pendimethalin 1000 
g/ha fb bispyribac-
Na 25 g/ha

7.9 (62.7) 6.92 (47.4)
1.18 1.85

Oxadiargyl 100 g/ha 
fb bispyribac-Na 25 
g/ha

7.1 (50.0)

 

6.35 (39.8)
1.46 2.08

Pyrazosulfuron 20 
g/ha fb bispyribac-
Na 25 g/ha

8.8 (76.7)

 

7.18 (51.0)
1.37 1.93

Pendimethalin 1000 
g/ha fb bispyribac-
Na 25 g/ha + 
manual weeding (45 
DAS)

6.8 (45.7)  6.19 (37.8)

1.45 1.89

Pendimethalin 1000 
g/ha fb manual 
weeding (25 DAS)

7.8 (59.7)

 

6.98 (48.1)
1.67 2.34

Bispyribac-Na 25 
g/ha + Almix 4 g/ha

10.7 
(114.0)

9.24 (84.7)
0.73 1.08

Mechanical weeding 7.2 (50.7) 5.81 (33.2) 1.92 2.95

Weed free 6.5 (41.7) 5.49 (29.5) 2.01 3.04

Weedy 12.4 
(152.3)

10.79 
(115.9)

0.050 0.72

LSD (P=0.05) 0.8 0.60 0.11 0.15

CV (%) 6.0 5.36 5.7 5.3

(t/ha)



Treatment  Weed dry 
matter at 
60 DAS 
(g/m2)

 

Grain
yield
(t/ha)

Net returns 
(x103 `/ha) 

(pooled)

B:C 
ratio

Bispyribac –Na @ 
25 g/ha

 

7.83(61.2)

 

4.27 41.71 3.10

Pendimethalin* fb

  

bispyribac –Na @ 
1000 fb

 

25 g/ha

 

6.16(37.6)

 

5.03 50.01 3.35

Oxadiargyl  fb

  

bispyribac –Na @ 
100/25 g/ha

 

6.35(40.0)

 

4.98 48.43 3.33

Pyrazosulfuron fb

  

bispyribac –Na @ 
20/25 g/ha

 

4.47(19.7)

 

4.63 43.55 3.11

Pendimethalin* fb

  

bispyribac–Na @ 
1000 fb manual g/ha 

 

weeding 25  DAS

3.68(13.1)

 

5.16 49.94 3.11

Pendimethalin*  @  
1000 g/ha fb manual 
weeding

4.65(21.1) 4.58 42.15 2.86

Bispyribac –Na + 
(chlorimuron + 
metsulfuron) @ 
20 + 4 g/ha

6.65(43.8) 4.33 42.86 3.12

Three mechanical 
weedings

8.30(68.4) 4.30 44.03 3.35

Weed free 3.79(14.0) 4.86 38.18 2.28
Weedy check 12.12(147.3) 0.89 7.17 1.40

SEm+ 0.305 0.281

LSD ( P=0.05) 0.91 0.81

Treatment Dose 
(g/ha) 

Total 
weed 

density 
(no/m2) 

Total weed 
dry weight  

(g/m2) 

Grain 
yield 
(t/ha) 

Straw 
yield 
(t/ha) 

Net  
returns 

(x103 `/ha) 

B:C ratio

Bispyribac-Na 25 70.7 78.9 5.20 9.43 52.71 3.4 

Pendimethalin fb bispyribac  1000 fb 25 212.0 49.0 5.68 9.56 56.94 3.2 

Oxadiargyl fb bispyribac  100 fb 25 148.0 29.9 5.54 9.70 55.83 3.2 

Pyrazosulfuron fb bispyribac  20 fb 25 76.0 51.7 5.20 9.64 46.92 2.2 

Pendimethalin fb bispyribac+HW   
(45 DAS) 

1000 fb 25 54.7 27.2 5.67 10.07 48.35 1.8 

Pendimethalin fb HW (30 DAS)  1000 30.7 46.2 4.53 8.60 35.69 1.5 

Bispyribac + Almix 20+4 32.0 40.8 4.84 7.54 43.94 2.2 

Mechanical weeding 
 

42.7 179.6 3.85 7.81 28.15 1.2 

Hand weeding 
20, 40 & 
60 DAS  

16.0 27.2 5.12 8.95 29.40 0.8 

Weedy check - 157.3 495.0 1.41 3.29 4.91 0.3 

SEm± - 17.7 39.2 0.306 0.579   

 LSD (P=0.05)  - 52.5 116.4 0.991 1.720   

20, 40 & 
60 DAS 



Treatment Total weed 
density at 90 
DAS (no./m2) 

Total weed dry 
weight at 90 
DAS (g/m2) 

Rice grain 
yield (t/ha) 

Cost of weed 
management 
(x103 `/ha)  

Saving in weeding 
cost over HW

 

Bispyribac-sodium 
10% SC   

2.12(136.1) 2.11(133.4) 2.13 2.28 5.72 

Pendimethalin* fb 
bispyribac 

2.00(100.6) 1.90(80.6) 3.08 4.48 3.52 

Oxadiargyl fb 
bispyribac 

2.07(119.6) 2.04(112.5) 2.47 3.75 4.25 

Pyrazosulfuron fb 
bispyribac 

2.05(112.3) 1.98(94.9) 2.64 3.50 4.49 

Pendimethalin* fb 
bispyribac fb 
manual weeding 

1.86(77.8) 1.75(61.1) 3.19 5.98 2.02 

Pendimethalin* fb 
manual weeding  

2.07(116.7) 2.04(109.9) 2.24 2.20 5.80 

Bispyribac + 
(chlorimuron + 

metsulfuron) 

2.06(120.2) 2.02(108.3) 2.58 3.23 4.77 

Three mechanical 
weedings 1.97(97.2) 1.88(79.9) 2.97 6.00 2.00 

Weed free 1.84(67.2) 1.72(50.6) 3.26 8.00 - 

Weedy check 2.25(179.0) 2.28(190.7) 0.41   

SEm ± 0.09 0.09 0.137   

LSD (P=0.05) 0.26 0.28 0.406

(x103 `/ha)

--
--

--

Treatment Total 
weed 

count 60  
DAS 

(no./m2) 

Total 
weed dry 
weight at 
60 DAS 
(g/m2) 

Grain 
yield 
(t/ha) 

Bispyribac 25g/ha 
(20 DAS) 

4.17 (16.4) 3.35 (10.2) 2.79 

Pendimethalin fb 
bispyribac 1000 fb 
25g/ha (0-2 fb 25 DAS) 

2.4 (5.0) 2.77 (6.7) 3.02 

Oxadiargyl fb 
bispyribac 100 fb 25g 
(0-2 fb25 DAS) 

3.16 (9.0) 2.44 (5.0) 3.08 

Pyrazosulfum fb 
bispyribac 20 fb 
25g/ha (0-3 fb 25 DAS) 

2.7 (6.4) 2.48 (5.2) 2.79 

Pendimethalin fb 
bispyribac fb manual 
weeding 1000 fb 
25g/ha (0-2 fb 20 DAS 
fb 45 DAS) 

3.0 (8.7) 2.48 
(7.12) 

3.14 

Pendimethalin fb 
manual 
weeding1000g/ha 
(0-2 25-30 DAS)fb-  

3.47 
(11.9) 

3.35 
(10.26) 

1.96 

Bispyribac + 
(chlorimuron + 
metsulfuron-methyl) 
20+ 4g/ha (20 DAS)  

3.61(12.1) 3.83 
(13.72) 

2.65 

Three mechanical 
weedings 

5.35 (27.7)
 

2.20 (3.88)
 

2.23 

Weed free 2.51 (5.35) 3.60 (12.0) 2.79 

Weedy check 4.33 (17.8) 5.76 (32.2) 1.11 

SEm± 0.21 0.40 0.125 

LSD (P=0.05) 0.62 1.18 0.371 



Treatment Weed 
population
at 60 DAS 

Weed dry 
weight

at 60 DAS 
(g/m2)

Grain 
yield 
(t/ha)

WCE 
(%)

Bispyribac 25g/ha (20 
DAS) 

16.0 36.0 3.04 45.0

Pendimethalin fb
bispyribac 1000 fb
25g/ha (0-2 fb 25 DAS)

 

10.2 21.7 3.15 66.9

Oxadiargyl fb bispyribac 
100 fb 25g( 0-2 fb25 DAS) 

 

15.4

(no./m2)
 

32.3

 

2.79 50.6

Pyrazosulfum fb
bispyribac 20 fb 25g/ha 
(0-3 fb 25 DAS) 

9.6

 

19.5

 

3.30 70.1

Pendimethalin fb
bispyribac fb manual 
weeding 1000 fb 25g/ha 
(0-2 fb 20 DAS fb 45 DAS)

4.9

 

11.9

 

3.71 81.8

Pendimethalin fb manual 
weeding1000g/ha (0-2 fb

 
25-30 DAS)

7.9

 

17.8

 

3.33 72.8

Bispyribac + 
+ metsulfuron-methyl)
20+ 4g/ha (20 DAS)

(chlorimuron 13.1

 

30.6

 

3.04 53.2

Three mechanical weedings 3.9 8.6 3.96 86.8

Weed free  4.2 9.5 3.95 85.5

Weedy check 33.2 65.6 2.27 -

SEm± 0.19 1.15 0.11

LSD (P=0.05) 0.58 3.43 0.33 -

Treatment  Dose (g/ha)  Time 
(DAS)  

2Dry weight of weeds (g/m ) Tillers/
plantGrass weeds  Sedges  BLW

Metribuzin fb hoeing fb hoeing  700  0-3/40/70  0.0  2.9  3.9 4.07

Metribuzin fb fenoxaprop+ metsulfuron  700 fb   67+4  0-3/2-4LS  8.6  10.4  2.1 3.67

Metribuzin fb mulching + hand weeding  700  0-3/50  0.0  0.0  0.0 5.33

Pendimethalin fb hoeing fb hoeing
 

1000
 

0-3/40/70
 

0.0
 

2.7
 
4.3 4.07

Pendimethalin fb fenoxaprop+ metsulfuron
 
1000 fb 67+4

 
0-3/2-4LS

 
11.3

 
9.5

 
2.1 3.40

Pendimethalin fb mulching + hand weeding
 

1000
 

0-3/50
 

0.0
 

0.0
 
0.0 4.80

Atrazine fb fenoxaprop+ metsulfuron
 

750 fb 67+4
 
0-3/2-4LS

 
14.6

 
8.6

 
2.3 3.60

Atrazine fb mulching + hand weeding
 

750
 

0-3/50
 

0.0
 

0.0
 
0.0 5.07

Weed free
   

0.0
 

0.0
 
0.0 4.53

Weedy check
   

81.8
 

3.8
 
4.6 3.80

SEm+ 4.0 0.7 0.4 0.25

LSD (P=0.05) 11.8 2.2 1.2 0.75



Treatment  Dose 
(g/ha)  

Weed dry matter 
(g/m2)  

Fresh 
rhizome  

yield  
(t/ha)  

Net 
returns  

(x103  
`/ha)  

B:C 
ratio

Grasses  Sedges  

Metribuzin fb  2 hoeings at 30 and 60 days  70  2.5 (7) 6.6 (43)  5.08  0.76  1.01

Metribuzin  fb  fenoxaprop (with safener) + 
metsulfuron  at 45-60d  

70 &  
67 + 4

13.4 (208) 12.6 
(160)

4.64  0.79  1.01

Metribuzin fb
 
PSM 9 t/ha fb

 
one HW

 
70

 
15.5 (276) 8.4 (76)

 
19.65

 
162.85

 
3.99

Pendimethalin fb  2 hoeings at 30 and 60days  1000  1.8 (3) 8.0 (64)  9.11  44.78  1.80

Pendimethalin fb
 
fenoxaprop (with safener) + 

metsulfuron  at 45-60d
 

1000 &
67 + 4

6.0 (41) 14.7 
(216)

5.21
 

6.60
 
1.13

Pendimethalin + PSM 9 t/ha fb
 

one HW
 

1000
 

7.4 (55) 13.4 
(178)

23.95
 
209.87

 
4.82

Atrazine fb
 
fenoxaprop (with safener) + 

metsulfuron at 45-60 days

 

750 &
 67 + 4

10.9 (156) 12.0 
(175)

3.77
 

-9.38
 

0.81

Atrazine + PSM 9 t/ha fb  one HW  750  15.5 (267) 8.4 (71)  19.43  159.76  3.90

Weed free check

 

-

 

1.0 (0) 7.8 (65)

 

6.29

 

-2.57

 

0.96

Weedy check

 

-

 

19.3 (388) 9.0 (80)

 

1.90

 

-27.39

 

0.43

SEm± - 2.9 1.6 1.18

LSD (P=0.05) - 8.7 4.8 3.51



Treatments Total weeds 
at 120 DAP 

(no./m2) 

Total dry 
weight at 120 
DAP (g/m2) 

Fresh 
Rhizomes 

yield 
(t/ha) 

Curcumin 
(%) 

Net 
return 
(x103 
`/ha)  

B : C 
ratio 

 

Metribuzin at 700 g/ha fb 2 HW 6.8 
(45.7) 

12.0 
(143.8) 

26.8 7.3 312.26 3.48 

Metribuzin at 700 g/ha fb 
fenoxaprop  at 67 g/ha + MSM 
at 4.0 g/ha 

8.3 
(67.7) 

13.6 
(184) 18.1 7.1 184.08 2.08 

Metribuzin at 700 g/ha fb SM at 

10 t/ha fb 1HW 

4.9 

(23.4) 

10.5 

(109.8) 
35.6 7.7 423.96 3.85 

Pendimethalin at 1000 g/ha fb 
2 HW 

6.5 
(42.5) 

11.4 
(130.4) 

27.9 7.5 328.16 3.63 

Pendimethalin at 1000g ha-1 fb 

fenaxaprop at  67 g ha-1 + MSM 
at 4.0 g/ha 

8.1 

(63.4) 

13.0 

(168.8) 20.8 7.3 253.88 2.80 

Pendimethalin at 1000 g ha fb 
SM at 10 t/ha fb 1 HW 

5.3 
(27.9) 

10.6 
(112.8) 

33.7 8.0 395.61 3.57 

Atrazine at 750 g/ha fb 
fenaxaprop at 67 g/ha + MSM 
at 4.0 g/ha 

8.0 
(63.3) 

13.6 
(185.3) 21.3 7.0 235.36 2.67 

Atrazine at 750 g/ha fb SM at 
10 t/ha fb 1 HW 

5.9 
(34.0) 

10.9 
(118.9) 

32.5 7.5 377.09 3.40 

Weed free 9.2 
(85.7) 

12.3 
(150) 

28.6 7.4 351.16 3.78 

Weedy check 11.9 
(141.7) 

26.8 
(720) 

11.2 6.9 81.16 0.93 

SEm± 0.4 0.2 1.0 - - - 

LSD (P=0.05) 1.2 0.5 3.0 - - - 

Treatments  Weed dry 
mater  at 
60 DAS 
(g/m2) 

Rhizome 

yield 

(t/ha) 

Net 

monetary 
returns 
(x103 
`/ha)  

B:C 
ratio 

Metribuzin 0.7 kg/ha PE 
fb two hoeings 

14.1 10.16 120.64 1.46 

Metribuzin 0.7 kg/ha PE 
fb fenoxaprop @ 67 g /ha 
+ metsulfuron 4 g/ha 

18.6  8.11 80.96 0.99 

Metribuzin  0.7 kg/ha PE 
fb straw mulch 10 t/ha fb 
one HW 

18.2 12.16 144.63 1.47 

Pendimethalin PE 0.7 
kg/ha fb two hoeings 

24.8  9.75 111.76 1.34 

Pendimethalin PE 0.7 
kg/ha fb fenoxaprop @ 67 
g /ha + metsulfuron 4 g/ha 

26.4  8.06 78.85 0.95 

Pendimethalin PE 0.7 
kg/ha fb straw mulch 10 
t/ha fb one HW 

20.8 10.28 105.88 1.06 

Atrazine 0.75 kg/ha PE fb 
fenoxaprop @ 67 g /ha + 
metsulfuron 4 g/ha 

14.3  7.66 71.56 0.87 

Atrazine 0.75 kg/ha PE fb 
straw mulch 10 t/ha fb 
one HW 

14.6  9.74 97.88 0.96 

Weed free   11.2 10.94 118.45 1.18 

Weedy check 25.1  3.02 -19.10 -0.24 

SEm+ 1.95  0.94 18.14 0.21 

LSD (P=0.05) 5.80 2.79 53.81 0.63 



Treatment Dose 
(g/ha) 

Total 
weed 
count 

(no./m2) 

Weed 
dry 

weight 
(g/m2) 

Yield (t/ha) 
 

Net 
returns 

(x103 
`/ha)  

B:C 
ratio 

Seed Straw 

Pendimethalin 1000 5.3 (27.9) 31.0 0.74 1.39 19.50 2.17 

Imazethapyr 50 4.4 (19.1) 24.6 0.75 1.42 20.63 2.27 

Imazethapyr 70 3.0 (8.0) 3.87 0.74 1.41 19.78 2.19 

Imazethapyr + pendimethalin (Pre-mix) 800 1.3 (0.7) 0.33 0.85 1.56 24.55 2.43 

Imazethapyr + pendimethalin (Pre-mix) 900 1.4 (0.9) 0.02 0.82 1.46 22.76 2.31 

Imazethapyr + pendimethalin (Pre-mix) 1000 1.2 (0.5) 2.23 0.81 1.48 22.12 2.26 

Imazethapyr + imazamox (Pre-mix) 60 2.2 (3.9) 9.40 0.75 1.43 21.05 2.34 

Imazethapyr + imazamox (Pre-mix) 70 1.6 (1.7) 0.90 0.73 1.40 19.91 2.26 

Weed free - 1.0 (0) 0.0 (0) 0.86 1.50 24.12 2.36 

Weedy check - 7.9 (61.5) 49.07 0.62 1.18 15.60 2.05 

SEm+  0.23 3.34 0.012 0.018   

LSD (P=0.05)  0.68 10.01 0.035 0.055   



Treatment Dose 
(g/ha)

Time 
(DAS)

Total 
weed 

count at 
40 DAS 
(No/m2)

 Total 
weed 
dry 

weight 
at 40 
DAS 
(g/m2

Seed 
yield
(t/ha)

   

6.0

 

11.6 1.25

Imazethapyr

 
50

 
20 DAS 
(3-4 leaf 
stage)  

8.3
 

11.0 1.21

Imazethapyr 70  20 DAS 

(3-4 leaf 
stage)

 

9.7
 

13.0 1.13

Imazethapyr + 
pendimethalin 

(Pre-mix)

 

800

 

Pre-

 
emergen

ce

 

3.3

 

8.9 1.16

Imazethapyr + 
pendimethalin 
(Pre-mix)

 

900

 

Pre-

 

emergen
ce

 

5.0

 

3.0 1.32

Imazethapyr + 
pendimethalin 
(Pre-mix)

 

1000

 

Pre-

 

emergen
ce

 

12.0

 

7.6 1.29

Imazethapyr + 

imazamox(Pre-
mix)

40

 

20 DAS 

(3-4 leaf 
stage)

 

24.3

 

15.0 1.20

Imazethapyr + 
imazamox(Pre-

mix)

50 20 DAS 
(3-4 leaf 

stage)

31.7 14.2 1.18

Weed free 
(2HW)

20 & 40 
DAS

-
4.0 3.1 1.33

Weedy check - - 42.0 23.8 0.38

SEm+ 0.94 1.9 0.08

LSD (P=0.05) 2.8 5.6 0.26

Treatment  Dose  

(g/ha)  
 

Seed 
yield of 
mustard 

(t/ha)  

Total 
weed 
dry 

weight  

(g/m2)
 

Seed  

yield of 
blackgram 

(t/ha) 

Pendimethalin
 

1000
 

1.06
 

39.3
 

0.82
 

Imazethapyr
 

50
 

1.21
 

52.3
 

0.67
 

Imezathapyr
 

70
 

1.16
 

43.3
 

0.73
 

Imezathapyr 
+pendimethalin

 
800

 

1.23

 

40.5

 

0.82

 

Imezathapyr + 
pendimethalin

 
900

 

1.23

 

36.5

 

1.08

 

Imezathapyr +  
pendimethalin

 

1000

 

1.20

 

32.4

 

1.09

 

Imazethapyr + 
imazamox

 

60

 

1.19

 

46.6

 

0.80

 

Imazethapyr + 
imazamox

 

70

 

1.28

 

36.3

 

0.90

 

Hand weeding 

(twice)

 

20 and 

 

40

 

1.30

 

20.9

 

1.24

 

Weedy

 

-

 

1.12

 

87.4

 

0.44

 

SEm±

  

-

 

0.082

 

2.16

 

0.046

 

LSD (P=0.05) - NS 6.40 0.135

Treatment (g/ha) Blackgram Mustard 

Dry matter of 
weeds 

at 40 DAS (g/m2) 

Seed 
yield 
(t/ha) 

Haulm 
yield 
(t/ha) 

Seed 
yield 
(t/ha) 

Straw 
yield 
(t/ha) 

Pendimethalin @ 1000 as PE 13.5 1.57 2.71 1.16 5.13 

Imazethapyr @ 50 at 20 DAS (3-4 leaf stage) 31.5 1.45 2.69 1.10 5.55 

Imazethapyr @70 at 20 DAS (3-4 leaf stage) 26.7 1.19 2.38 1.19 5.48 

Imazethapyr + pendimethalin  @ 800 as PE 19.0 1.41 2.44 1.13 5.97 

Imazethapyr + pendimethalin @ 900 as PE 16.5 1.50 2.51 1.11 5.34 

Imazethapyr + pendimethalin @ 1000 as PE 12.5 1.58 2.69 1.12 5.10 

Imazethapyr + imazamox @ 60 at 20 DAS 
(3-4 leaf stage) 

24.2 1.19 2.29 1.09 5.41 

Imazethapyr + imazamox @ 70 at 20 DAS 
(3-4 leaf stage) 

20.5 1.19 1.91 1.14 5.31 

HW at 20 and 40 DAS 3.8 1.58 2.73 1.20 5.09 

Weedy check 112.2 0.91 1.33 1.11 5.27 

SEm ± 2.28 0.101 0.101 0.025 0.197 

LSD (P=0.05) 6.63 0.294 0.293 NS NS 

CV (%) 16.3 14.8 8.5 4.4 7.4







Treatment  Weed density (No./m2)  Weed dry biomass (g/m2)  
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Establishment techniques  

CT (Transplanted)-CT  0.7  
(0.0)  

12.5  48.0  4.5  
(19.6)  

4.8  
(22.5)  

 
 

24.5  52.5  5.8  
(33.1)  

10.7
(114.5)

CT (Transplanted)-ZT-ZT  0.7  
(0.0)  

11.5  52.4  2.9  
(7.6)  

6.4  
(39.7)  

 
 

22.8  48.5  4.3  
(17.9)  

10.4
(107.0)

CT (Direct-seeded)-CT-ZT
 

5.52
 

(30.0)  

20.7
 

35.0
 

8.6
 

(73.3)  

6.8
 

(45.1)  
 
 

39.1
 

61.4
 

8.4
 

(70.0)  

10.6
(115.2)

ZT (Direct-seeded)-ZT-ZT
 

5.34
 

(28.0)  

25.4
 

40.1
 

7.8
 

(59.5)  

7.2
 

(50.8)  
 
 

47.2
 

67.5
 

10.5
 

(109.5)  

11.8
(139.6)

ZT (Direct-seeded)+R-
ZT+R-ZT  

5.7  
(32.0)

 

23.0  58.6  7.6  
(57.3)

 

7.1  
(49.2)   

45.6  53.3  10.2  
(103.4)

 

10.9
(120.4)

LSD(P=0.05)
 

0.43
 

1.02
 

-
 

0.6
 

0.42
 

0.7
(0.0)

0.7
(0.0)

9.8
(96.0)

13.2
(174.0)

12.3 
(150.0)

4.25
 

1.72
 

-
 

0.7
 

0.64

Weed control measures
 

Recommended herbicides
 

4.42
 (19.0)
 

14.7
 

51.3
 

4.9
 (23.3)

 

6.5
 (41.3)

 

8.8
 (76.0)

 

29.7
 

51.1
 

7.1
 (50.2)

 

10.9
(118.8)

IWM (herbicide + mechanical 
weeding+intercrop)

 

3.8
 (13.0)  

13.7
 

35.1
 

2.8
 (7.4)  

5.6
 (30.4)  

7.4
 (54.0)  

26.9
 

41.7
 

2.9
 (8.4)  

9.5
(89.3)

Unweeded
 

4.5
 (20.0)

 

27.9
 

65.7
 

10.6
 (111.7)

 

7.4
 (53.6)

 

11.0
 (121.0)

 

52.0
 

83.6
 

11.8
 (138.7)
 

12.4
(153.0)

LSD (P=0.05) NS 1.3 - NS 0.40 NS 1.94 - NS 0.42



Treatments
 

Grain yield (t/ha)
 

Net return (x
 

103 `/ha) B:C
 

L
u

d
h

ia
n

a
 

P
u

sa
 

P
a

n
tn

a
g

a
r

 

K
an

p
u

r
 

L
u

d
h

ia
n

a
 

P
a

n
tn

a
g

a
r

 

K
an

p
u

r
 

L
u

d
h

ia
n

a
 

P
a

n
tn

a
g

a
r

 

K
an

p
u

r

Establishment techniques 

6.27 4.59 4.30 4.50  47.79  37.05  32.62  2.9  1.6  2.2

6.12 4.46 4.10 4.24  48.54  39.69  29.98  3.1  2.2  2.0

6.45 4.37 4.20 4.33  49.88  36.1  30.86  3.0  1.6  2.1

6.09 4.05 3.90 3.89  48.19  36.94  26.36  3.1  2.2  2.0

6.17 4.20 4.20 4.02  49.13  42.77  27.80  3.1  2.6  2.0

NS 0.08 0.24 0.10    1.37    0.1

Weed control

6.67 47.2 4.30 4.37  51.19  36.40  31.63  2.9  1.7  2.1

6.47
 

48.7
 

4.80
 

4.69
 

45.33
 

41.84
 
33.75

 
2.5

 
1.7

 
2.3

5.53
 

3.39
 

3.40
 

3.55
 

39.25
 

29.22
 
23.19

 
2.6

 
1.6

 
1.9

CT (Transplanted)-CT 

CT (Transplanted)-ZT-ZT 

CT (Direct-seeded)-CT-ZT 

ZT (Direct-seeded)-ZT-ZT 

ZT (Direct-seeded)+R-ZT+R-ZT 
LSD (P=0.05) 

 
Recommended herbicides 
IWM (herbicide + mechanical 
weeding+intercrop)

 
Unweeded

 
LSD (P=0.05) 0.90 0.07 0.31 0.09 2.9 0.03

Treatment  Grain yield(t/ha)  Net returns  
(x103  `/ha)  

B:C  
ratio

L
u

d
h

ia
n

a
 

P
u

sa
 

F
ai

za
b

ad

 

P
an

tn
a
g

ar

 

K
a
n

p
u

r  

L
u

d
h

ia
n

a  
P

an
tn

a
g

ar

 

K
a
n

p
u

r  
L

u
d

h
ia

n
a  

P
an

tn
a
g

ar

 
K

a
n

p
u

r

Establishment techniques
 

CT (Transplanted)-CT
 

4.23
 

4.78
 

4.70
 
4.60

 
4.09

 
47.79

 
59.94

 
33.87

 
2.9

 
2.7

 
2.3

CT (Transplanted)-ZT-ZT

 

4.11  4.45  4.90  5.30  4.03  48.54  68.45  30.04  3.1  3.4  2.2

CT (Direct-seeded)-CT-ZT

 

2.51  4.02  4.30  4.00  3.02  49.88  52.20  20.80  3.0  2.8  1.9

ZT (Direct-seeded)-ZT-ZT

 

0.97  3.48  4.70  3.70  2.69  48.19  48.52  17.81  3.1  2.9  1.8

ZT (Direct-seeded)+R-ZT+R-ZT

 

0.90
 

3.98
 

5.10
 
4.90

 
2.84

 
49.13

 
64.27

 
20.15

 
3.1

 
3.9

 
1.9

LSD(P=0.05)

 

0.68

 

0.16

 

-

 

0.56

 

0.18

   

2.21

   

0.1

Weed control measures
 Recommended herbicides 2.74

 

4.46

 

5.20

 

5.30

 

3.56

 

51.19

 

68.97

 

27.90

 

2.9

 

3.1

 

1.9

IWM (herbicide + mechanical
weeding+intercrop)

 

3.17

 

4.60

 

5.60

 

5.80

 

3.86

 

45.33

 

75.04

 

28.98

 

2.5

 

3.2

 

2.3

Unweeded 1.72 3.37 3.20 2.50 2.63 39.25 32.01 18.52 2.6 1.9 1.9

LSD (P=0.05) 0.03 0.22 - 0.25 0.16 1 59 0.06

Treatment  Weed density (no/m2) Weed dry biomass (g/m2)

L
u

d
h

ia
n

a  

P
u

sa

 

P
an

tn
a
g

ar

 

K
an

p
u

r  

L
u

d
h

ia
n

a  
P

u
sa

 
P

an
tn

ag
ar

 
K

an
p

u
r

Establishment techniques
 

CT (Transplanted)-CT
 

13.6
  (184.4)

 

22.5
 
11.6

 (133.5)
 

4.6
 (10.2)

 

2.3
 (4.9)
 

12.3
 

4.5
 (34.5)

 

2.9
(7.9)

CT (Transplanted)-ZT-ZT
 

15.3
 (233.4)

 

27.6
 

6.9
 (47.0)

 

3.2
 (9.5)
 

2.8
 (7.2)
 

15.7
 

5.6
 (49.0)

 

3.1
(8.6)

CT (Direct-seeded)-CT-ZT

 

17.2

 (293.6)

 

30.6

 

9.3

 (86.1)

 

3.3

 (10.5)

 

2.7

 (6.5)

 

16.5

 

4.0

 (24.9)

 

3.1
(8.6)

ZT (Direct-seeded)-ZT-ZT

 

18.8

 (352.1)

 

38.4

 

9.4

 (87.2)

 

3.2

 (9.6)

 

2.7

 (6.5)

 

20.8

 

3.1

 (6.6)

 

2.9
(8.2)

ZT (Direct-seeded)+R-ZT+R-ZT

 

19.7

 
(389.1)

 

35.1

 

6.0

 
(35.6)

 

3.2

 
(9.7)

 

2.5

 
(5.7)

 

19.0

 

3.5

 
(10.3)

 

2.9
(8.0)

LSD(P=0.05)

 

NS

 

2.4

 

0.6

 

0.5

 

NS

 

1.7

 

1.1

 

0.4

Weed control

 Recommended herbicides

 

10.6

 
(111.4)

 

22.2

 

6.5

 
(41.4)

 

3.0

 
(8.6)

 

2.1

 
(4.1)

 

12.2

 

2.5

 
(7.0)

 

2.2
(4.3)

IWM (herbicide + mechanical 
weeding+intercrop)

 

22.4

 
(499.0)

 

16.9

 

5.3

 
(27.7)

 

2.7

 
(6.7)

 

2.7

 
(6.8)

 

9.6

 

1.7

 
(2.2)

 

2.7
(6.6)

Unweeded
16.2

(262.2)
53.4 12.8

(164.3)
4.1

(16.0)
2.9

(7.6)
28.8 8.2

(72.1)
4.1

(16.5)

LSD (P=0.05) NS 1.03 NS 0.4 NS 1.00 NS 0.3
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Table 3.6.5:  Effect of tillage and weed management 
practices on weed growth at 60 DAS, 
a n d  y i e l d  o f  c h i c k p e a  u n d e r  
conservation agriculture (Bengaluru)

Treatment Total 
weed 

density 
(no./m2)

Total 
weed 
dry 

weight 
(g/m2)

Yield 
(t/ha)

Crop establishment technique

1.7(60.8)

 

1.3(31.2) 1.51

1.7(60.0)

 

1.3(29.2) 1.52

1.7(60.1)

 

1.3(30.1) 1.50

1.8(73.3)

 

1.4(38.3) 1.33

1.7(70.9)

 

1.4(37.8) 1.36

CT- CT-

CT – ZT- ZT

CT – CT- ZT

ZT – ZT-ZT

ZT + R- ZT + 
R- ZT

LSD (P=0.05) NS
 

NS NS

Weed control

1.7(56.0)

 
1.3(21.4) 1.65

1.3(19.7)

 

0.8(3.9) 1.91

2.1(119.3) 1.9(74.7) 0.77

Recommended 
herbicide

IWM  (herbicide 

+ mechanical 
weeding + 
intercrop)

Unweeded 

LSD (P=0.05) 0.11 0.11 0.16



Treatment
 

(dose kg/ha)
 

Weed dry matter at 60 
DAS (g/m2)

 
Grain yield 

of wheat
 

(t/ha)
 

Net 
returns 

(x103 `/ha)

B:C ratio

Grasses
 

BLW
 

Pendimethalin 0.75 (C) 4.0 (23) 5.1 (27)  3.43  12.01  1.43

Pendimethalin 0.75 fb 2,4-D 0.5 (C) 1.4 (1) 2.1 (4)  5.34  33.66  2.16

Clodinafop 0.06 fb metsulfuron 0.005 (C) 1.0 (0) 2.2 (4)  5.78  38.99  2.36

Clodinafop 0.06  fb 2,4-D 0.5 (C) 2.3 (5) 3.5 (12)  5.54  36.52  2.29

Sulfosulfuron 0.025 (C) 1.9 (4) 4.4 (20)  4.30  22.61  1.82

Sulfosulfuron 0.025 fb 2,4-D 0.5(C) 1.8 (3) 2.6 (6.5)  5.66  37.78  2.33

Triflu/Clodi/Sulfo* 0.025 f.b. 2,4-D 0.5 (R) 1.1 (0) 2.8 (7)  5.38  22.61  1.82

Weedy check 8.5 (78) 6.9 (47)  2.02  -1.683  0.93

SEm± 0.9 0.4  0.291    

LSD (P= 0.05 ) 2.5 1.3 0.855  



Treatment (kg/ha)  Weed dry matter (g/m2)  Grain 
yield  
(t/ha)  

Net 
returns 

(x103
 

`/ha)  

B:C 
ratioGrasses + 

Sedges  

BLW  

Butachlor    1.5 (C)
 

19.1 (372)
 
2.64 (6)

 
5.52

 
31.10

 
2.03

Pretilachlor 0.75 (C)
 

15.4 (240)
 
1.38 (1)

 
6.25

 
39.09

 
2.29

Anilofos     0.4 (C)
 

14.8 (223)
 

6.90 (49)
 
5.93

 
35.92

 
2.20

Anilophos / pretilachlor/butachlor* (R)
 

12.6 (160)
 

4.91 (32)
 
6.66

 
44.02

 
2.47

Butachlor 1.5 fb
 

metsulfuron 0.015(C)   
 

13.8 (202)
 
1.33 (1)

 
6.87

 
44.87

 
2.43

Pretilachlor  0.75 fb

 
metsulfuron 0.015(C)

 
15.0 (236)

 
1.22 (0)

 
5.41

 
28.58

 
1.91

Anilofos 0.4  fb

 

metsulfuron 0.015 (C)  

 

10.8 (117)

 

2.03 (4)

 

6.04

 

35.81

 

2.15

Weedy check

 

28.8 (902)

 

1.26 (1)

 

0.25

 

-26.75

 

0.09

SEm±

 

1.44

 

0.81

 

0.44

  LSD (P = 0.05) 4.39 2.46 1.34

Treatment  Total 
weed 

density 
(no./ m2)

 

Total 
weed dry

weight  
(no./ m2)

Grain 
yield
(t/ha)

Farmer’s practice (isoproturon 

 1.0 kg/ha 30 DAS) (POE))

 

37.3

 

36.5 4.40

Isoproturon 1.0 kg/ha

 

(30 
DAS)+2, 4-D at 0.5 kg/ha

 

17.3

 

22.3 4.72

Isoproturon 1.0 kg/ha

 

(30 DAS) 
+2, 4-D at 0.5 kg/ha

 

(with green 
manuring in kharif)

 

36.0

 

17.2 4.90

Clodinafop 60 g/ha (POE) 

 

30 DAS fb

 

2, 4–D at 0.5 kg/ha

  

(7 days after clodinafop spray)

 

32.0

 

2.8 4.77

Clodinafop 60 g//ha (POE) 30 
DAS fb

 

2,4–D 0.5 kg/ha 

 

(7 days after clodinafop spray)

 

20.0

 

8.3 4.90

Isoproturon 1.0 kg/ha (30 DAS) 
+ HW (45 DAS)

25.3 14.5 4.77

Weedy 170.7 137.3 3.77
Sulfosulfuron 25 g/ha 52.0 6.8 5.07
SEm± 5.34 6.78 0.081
LSD (P=0.05) 16.5 20.5 0.247

Treatment Total 
weed 

density 
(no./m2)

Total 
weed dry 

weight 
(g/m2)

Grain 
yield
(t/ha)

Farmer’s practice (butachlor
1.5 kg/ha at 3-5 DAT) (PE)

 

1.2 
(13.3)

 

4.2 (88.0) 5.00

Butachlor 1.5 kg/ha (PE) fb

 

2,4-D (0.5 kg/ha) at  20 DAT

 

0.8 
(10.7)

 

3.9 (67.9)

 

5.70

Butachlor 1.5 kg/ha (PE) fb

 

2,4-D (0.5 kg/ha) 20 DAT + 
OM (Dhancha) 

 
0.8 

(10.7)

 

2.9 (18.4)

 

5.96

Treatment–2 rotation with 
pretilachlor 0.7 kg/ha (PE)

 
0.9 

(13.3)

 
3.1 (33.6)

 

5.36

Treatment-4 and dhaincha

 
0.8 

(10.7)

 2.3 (23.6)

 

5.40

Butachlor 1.5 kg/ha 3-5
DAT + HW at 20 DAT  

1.2 
(13.3) 

3.0 (26.1)
 

5.26

Weedy
4.2 

(205.3) 

4.9 (167.6) 4.08

Bispyribac-sodium 25 g/ha
2.4 

(56.0)
3.8 (50.7) 6.40

SEm ± 0.40 0.57 0.296

LSD (P=0.05) 1.2 NS 0.900



Treatment Wheat  Rice  

Weed 
density 30 

DAS 
(no./m2)  

Weed 
dry 

weight at 
30 DAS 
(g /m2)  

Grain 
yield  
(t/ha)  

Weed 
density at 
60 DAT  

(no./m  2)  

Weed dry 
weight 60 

at DAT 
(g/m2)  

Grain 
yield 
(t/ha)

Treatments to rice 

 
44.6

 
37.3

 
1.11

 
76.2

 
42.0

 
2.58

 
30.3

 
25.3

 
1.17

 
39.1

 
36.3

 
2.99

 
24.5

 
24.7

 
1.16

 
34.1

 
26.2

 
3.47

 
22.5

 
20.6

 
1.17

 
33.5

 
27.4

 
3.45

LSD (P=0.05)

Weedy

Mechanical weeding

Butachlor 1000 g/ha

Pretilachlor 750 g/ha

 

4.2
 

3.0
 

NS
 

4.4
 

4.2
 

2.7

Treatments to wheat
 Weedy

 
40.5

 
33.8

 
1.02

 
46.3

 
32.5

 
3.14

Mechanical
 

35.1
 

32.1
 

1.14
 

48.5
 

32.1
 

3.17

Isoproturon 1 kg/ha

 
27.5

 
26.0

 
1.16

 
43.0

 
33.3

 
3.14

Isoproturon 0.75 kg/ha + 1% urea

 
25.4

 

24.6

 

1.22

 

44.0

 

31.5

 

3.04

Isoproturon 0.75 kg/ha + surfactant

 
24.0

 

18.2

 

1.24

 

47.3

 

35.5

 

NS

LSD (P=0.05) 4.73 3.37 0.129 NS NS 1.14



Treatment Dry weight of 
weeds (g/m2)  

Grain 
yield 
(t/ha)  

Net returns (x103  
`/ha)  

B:C ratio  Bulk density of soil 
(after crop harvest)

Over 
VC  

Over 
TC  

Over 
VC  

Over 
TC  

0-5 cm  5-10 cm

Grassy  BLW  

With green manuring  

Fix herbicide 1.8  5.3  5.43  63.72  19.87  3.23  1.27  1.28  1.47  

Rotational 
herbicide 

2.2  9.1  5.44  63.13  19.23  3.17  1.26  1.35  1.48  

Weed free 0.0  0.0  5.59  52.09  6.79  2.21  1.08  1.40  1.39  

Weedy check 41.6  1.1  3.69  36.32  -7.35  2.36  0.90  1.52  1.58  

Without green manuring  

Fix herbicide 1.6  4.4  5.13  58.59  14.74  3.05  1.20  1.43  1.55  

Rotational 
herbicide 

1.6  4.9  5.13  57.63  13.72  2.98  1.19  1.49  1.54  

Weed free 0.0  0.0  5.49  49.68  4.38  2.16  1.05  1.46  1.43  

Weedy check 25.6  1.0  3.20  28.70  -14.98  2.07  0.79  1.53  1.50  
SEm+ 0.9  0.7  0.10      0.10  0.08  
LSD(P= 0.05) 2.9 2.1 0.32 NS NS

Treatment Dry weight of weeds 

(g/m2)

Grain 

yield 

(t/ha)

 
Net returns 

(x103 `/ha)

B:C ratio Bulk density of
soil after crop

harvest

Grass 
weeds

 Sedges

 

BLW

 

Over 
VC

 Over 
TC

 Over 
VC

 Over 
TC

 0-5 
cm

 5-10 
cm

With green manuring
 

Fix herbicide
 

0.0
 

0.1
 

0.5
 

6.70
 

53.28
 

13.16
 

2.36
 
1.17

 
1.47

 
1.56

Rotational herbicide  0.0
 

0.1
 

0.5
 

6.64
 

52.46
 

12.34
 

2.34
 
1.16

 
1.50  1.61

Weed free 0.0 0.0 0.0 6.62 42.53  1.08  1.85  1.01  1.44  1.68

Weedy check 321.5 0.4 0.6 4.87 29.36  -10.64  1.75  0.86  1.44  1.62

Without green manuring 
Fix herbicide

 
0.0

 
0.0
 

0.0
 

5.67
 

39.32
 

-0.78
 

1.99
 
0.99

 
1.45

 
1.63

Rotational herbicide
 

0.0
 

0.0
 

1.0
 

5.64
 

39.02
 

-1.09
 

1.99
 
0.99

 

 
1.44 1.64

Weed free

 
0.0

 
0.0

 
0.0

 
5.59

 
28.59

 
-12.85

 
1.56

 
0.85

 
1.48

 
1.64

Weedy check

 

251.0

 

0.3

 

0.4

 

4.03

 

18.12

 

-21.89

 

1.45

 

0.71

 

1.48

 

1.58

SEm ± 28.9 0.2 0.2 0.15 0.07 0.05

LSD (P=0.05) 87.8 NS NS 0.45 NS NS

-

-

-

-

-

-

-

-
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Treatment  Autumn rice  Winter rice  
Weed 

density at 60 
DAT 

(no./m2)
 

Weed dry 
weight  

at 60 DAT 
(g/m2

 
)

 

Grain 
yield (t/ha)  

Weed 
density at 
60 DAT 
(no./m2)

 

Weed dry 
weight  at 
60 DAT 
(g/m2

 
)

 

Grain 
yield 
(t/ha)

Farmers’ practice (one HW)  56.3  36.1  2.21  51.2  33.7  3.62

Butachlor + 2,4-D (100% NPK 

through chemical fertilizer)
 

38.3
 

26.1
 

2.67
 

37.8
 

21.1
 

4.04

Butachlor + 2,4-D (75% NPK 
through chemical fertilizer, 
25% through organic source)

 

26.2

 
24.7

 
2.62

 
28.5

 
23.2

 
4.26

Butachlor + 2,4-D rotated with 
pretilachlor (100% chemical 
fertilizer)

 

25.0

 

24.1

 

2.85

 

22.5

 

20.7

 

4.56

Butachlor + 2,4-D rotated with 
pretilachlor (75% NPK through 
chemical fertilizer, 25% 
through organic source)

 

26.3

 

23.3

 

2.83

 

25.0

 

21.1

 

4.60

LSD (P=0.05) 6.3 3.7 0.45 6.3 2.6 0.43

CV (%) 15.1 11.4 1.40 15.7 8.9 0.83

Treatment Sources of N  Total weed density  

(no./m2 )  
Total weed dry weight

(g/m2)  

Inorganic  Organic  1st  
crop  

26th   
crop  

27th  
crop  

1st  
crop  

26th   
crop  

27th

crop

W1N1 - Hand weeding twice  100%  -  41.7  62.7  40.5  18.4  76.4  35.9

W1N2 - Hand weeding twice  75%  25%  35.1  56.5  25.8  13.9  58.6  25.6

W2N1 - Butachlor 0.75 + 2,4 -DEE 
0.4 kg/ha

 

100%
 

-
 

32.8
 
42.8

 
24.5

 
20.9

 
45.9

 
18.3

W2N2 -
 

Butachlor 0.75 + 2,4 -DEE 
0.4 kg/ha

 

75%
 

25%
 

27.5
 
31.5

 
17.5

 
16.3

 
34.8

 
14.0

W3N1 -
 

Butachlor 0.75 + 2,4 -DEE 

0.4 kg/ha -
 

Pretilachlor 0.75
 
+ 2,4 -

DEE 0.4 kg/ha

 

100%
 

-
 

31.5
 
39.3

 
21.8

 
21.0

 
40.7

 
19.5

W3N2 -

 

Butachlor 0.75 + 2,4-DEE 
0.4 kg/ha -

 

Pretilachlor 0.75

 

+ 2,4 -
DEE 0.4 kg/ha

 

75%

 

25%

 

26.4

 

27.3

 

15.3

 

15.8

 

26.5

 

12.8

SEd

   

3.7

 

4.2

 

3.5

 

1.5

 

2.9

 

2.9

LSD  (P=0.05) 7.9 8.8 1.7 3.4 6.5 1.4

Treatment  Sources of N  Grain yield (t/ha)  Rabi  2012-13  Kharif 2013

Inorganic  Organic  Rabi  
(2012-13)  

Kharif  
(2013)  

Net 
returns  
(x103

 
`/ha)

 

B:C 
ratio  

Net 
returns
(x103

B:C 
ratio

W1N1 -
 
Hand weeding

 
twice

 
100 %

 
-

 
5.35

 
4.82

 
33.69

 
2.25

 
32.24 2.34

W1N2 -
 
Hand weeding twice

 
75 %

 
25 %

 
5.54

 
5.35

 
36.28

 
2.34

 
34.78 2.27

W2N1 -

 

Butachlor 0.75 + 2,4-
DEE 0.4 kg/ha

 

100 %

 

-

 

5.66

 
5.57

 

45.75

 

3.41

 

46.15 3.46

W2N2 -

 

Butachlor 0.75 + 2,4-
DEE 0.4 kg/ha

 

75 %

 

25 %

 

5.82

 

5.80

 

47.57

 

3.50

 

45.83 3.07

W3N1 -

 

Butachlor 0.75 + 2,4-
DEE 0.4 kg/ha -pretilachlor 

0.75 + 2,4-DEE 0.4 kg/ha

 

100 %

 

-

 

5.78

 

5.60

 

46.90

 

3.44

 

46.76 3.49

W3N2 -

 

Butachlor 0.75 + 2,4-
DEE 0.4 kg/ha -pretilachlor 
0.75 + 2,4-DEE 0.4 kg/ha

 

75 %

 

25 %

 

5.98

 

5.99

 

49.11

 

3.56

 

47.87 3.17

SEd 0.15 0.17 - - - -

LSD (P=0.05) 0.32 0.35 - - - -

`/ha)



Treatment  Weed 
density 
60DAS 
(no./m2)

 

Weed 
biomass 
60 DAS 
(g/m2)

 

Grain 
yield 
(t/ha)

Straw 
yield 
(t/ha)

HW (2) –

 
OM

 
25.7

 
18.4

 
3.57 5.07

HW (2) + OM

 

29.4

 

20.9

 

3.69 5.42

Butachlor 0.75 kg/ha + 
2, 4-DEE 0.4 kg/ha -

 

OM

 

54.4

 

31.2

 

3.47 5.00

Butachlor 0.75 kg/ha + 
2, 4-DEE 0.4 kg/ha + OM

 

60.6

 

34.9

 

3.58 5.33

Butachlor 0.75 kg/ha + 
2, 4-DEE 0.5 kg/ha  
rotated with pretilachlor 
0.75 kg/ha -

 

OM

 

59.0

 

34.1

 

3.43 4.95

Butachlor 0.75 kg/ha + 
2, 4-DEE 0.5 kg/ha  
rotated with pretilachlor 

0.75 kg/ha + OM

66.9 37.0 3.51 5.26

SEm± 1.67 0.73 0.05 0.11

LSD (P=0.05) 5.05 2.22 0.16 0.34

Treatment  Weed 
dry 

weight 
at 60 
DAS 

(g/m2)

 

Weed 
dry 

weight 
at 

harvest 
(g/m2)

 

Grain
yield

(t/ha)

WCE

at 
harvest 

(%)

Weed 
index

Oxadiargyl 80 
g/ha fb

 

bispyribac 25 
g/ha

 

4.69 
(21.7)

 

7.16 

 

(51.2)

 

4.82 61.0 3.0

Fenoxaprop 

60 g/ha + 
CME + MSM 
4 g/ha

 

6.15 

(37.5)

 

8.05 

 

(64.7)

 

4.07 51.0 18.0

Pyrazosulfuron 
25 g/ha

5.27 
(27.5)

7.76

(60.1)

4.45 54.0 11.0

Hand 

weeding 
twice

4.25 

(17.7)

6.78

(46.0)

5.02 87.40 -

Unweeded 
control

9.74 
(94.6 )

11.57 
(133.4 )

0.46 - 90.0

SEm+ 0.07 0.31 0.071 - -

LSD (P=0.05) 0.22 0.98 0.22 - -

Treatment  Dry 
weight

of 
weeds 
at 60 
DAS 
(g/m2)

 

Seed yield 
(t/ha)

Weed 
index 
(2012
-13)

2011-
12

 

2012
-13

Weed control in rice

 

Oxadiargyl @ 80g 
/ ha

 

fb

 

Bispyribac 
@ 25 g/ ha

 

15.67

 

1.22

 

1.24 -

Fenoxaprop + 
(Chlorimuron + 
Metsulfuron) 

 

@ 60 + 4 g/ha

 

17.61

 

1.15

 

1.16 5.00

Pyrazosulfuron @ 
20 g/ha fb

 

hand 
weeding

 

16.52

 

1.14

 

1.12 9.00

Hand weeding 
twice

 

10.86

 

1.20

 

1.18 4.00

Unweeded 

 

20.74

 

1.02

 

1.04 20.00

LSD ( P=0.05)

 

NS

 

NS

 

NS -

Tillage in

 

chickpea

 

Conventional 
tillage

17.97 1.20 1.22 -

Zero tillage 16.79 1.10 1.11 -

LSD ( P=0.05) NS NS NS -

Weed control in chickpea

Farmer’s practice 14.36 1.22 1.39 6.00

Pendimethalin @ 
1.0 kg/ ha

11.51 1.47 1.48 -

Control 23.29 0.61 0.62 58.00

LSD ( P= 0.05) 2.95 0.13 0.12 -



Treatment Total weed 
density at 
60 DAS 
(no./m2)  

Total weed dry 
weight at 60 
DAS (g/m2)  

Maize 
equivalent  

yield  
(t/ha)

 

Net  
returns 

(x103

 
`/ha)  

B:C

ratio

Treatments to maize
 

 
17.6(64.0)

 
44.3

 
2.52

 
7.03

 
1.33

 
13.2(36.2)

 
28.2

 
3.61

 
11.22

 
1.38

 
13.8(39.5)

 
30.5

 
3.22

 
13.34

 
1.59

 

12.9(35.5)

 

31.5

 

3.23

 

12.80

 

1.55

 

12.3(30.3)

 

30.1

 

3.39

 

14.35

 

1.62

   

0.034

 

0.37

 

0.016

Weedy check

Mechanical weeding (2)

Atrazine @ 0.75 kg/ha PE

Atrazine @ 1.50 kg/ha PE

Atrazine @ 0.75 kg/ha PE fb.2,
4-D @ 0.5 kg/ha

+SEm

LSD (P=0.05)

 

1.7

 

5.6

 

0.099

 

1.08

 

0.046

Treatments to chickpea

 
Weedy check

 

16.9(46.6)

 

42.8

 

2.47

 

3.79

 

1.16

Mechanical weeding (2)

 

13.1(30.0)

 

26.1

 

3.59

 

16.14

 

1.69

Pendimethalin @ 1.0 kg/ha PE

 

12.7(26.2)

 

33.2

 

3.35

 

13.48

 

1.57

Pendimethalin @ 0.75 kg/ha 
PE fb mechanical weeding

 

13.0(27.5)

 

30.2

 

3.36

 

13.58

 

1.57

SEm + 0.06 0.67 0.02

LSD (P=0.05) 1.5 12.6 0.17 1.95 0.08



Treatment  Total weed 
density 
(no./m2)  

Total weed 
dry weight 

(g/m2)  

Grain 
yield 
(t/ha)  

Net 
returns 

(x103 

`/ha)  

B:C 
ratio

Treatments to maize  

Weedy check  3.64 (13.0)  3.52 (15.0)  0.82  11.99  1.9

Mechanical weeding  2.55 (6.0)  2.64 (8.0)  0.97  16.59  2.3

Pre-em application of atrazine @ 0.75 kg/ha  2.96 (8.0)  3.12(11.0)  0.89  14.04  2.1

Pre-em application of atrazine @ 1.00 kg/ha  2.81 (7.0)  2.98 (10.0)  0.89  14.31  2.1

Pre-em application of atrazine @ 0.75 kg/ha fb  post-

em 2, 4-D @ 0.5 kg/ha at 30 DAS
 

2.32 (5.0)  2.42 (6.0)  0.98  16.96  2.3

LSD (P=0.05)
 

0.4
 

0.3
 

0.11
 

3.33
 

NS

Treatments to chickpea
 

Weedy check
 

4.56 (20.4)
 

5.50 (29.9)
 

0.76
 

12.47
 

2.2

Mechanical weeding at 30 and 60 DAS
 

2.10 (3.5)
 

1.83 (2.5)
 

1.00
 

16.65
 

2.2

Pre-em application of pendimethalin @ 1.00 kg/ha
 

2.57 (5.8)
 

2.50 (5.4)
 

0.91
 

14.88
 

2.2

Pre-em application of pendimethalin @ 0.75 kg/ha +
 1HW at 30 DAS

 

2.21 (1.6)
 

1.91 (1.1)
 

0.97
 

15.11
 

2.1

LSD (P=0.05) 0.2 0.2 0.04 1.16 0.1

Treatment  Total weed 
density 

(no./m2) at 
60 DAS  

Total weed 
dry weight 
(g/m2) at 60 

DAS  

Grain 
yield 
(t/ha)  

Net 
returns 

(x103  
`/ha)  

B:C 
ratio

Treatments to maize  

Weedy check  11.4  (129.1)  9.8  (95.5)  3.78  21.03  2.05

Mechanical weeding  5.2  (26.3)  3.4  (10.5)  5.16  43.67  2.81

Pre-em application of atrazine @ 0.75 kg/ha  7.1  (50.3)  3.7  (12.7)  4.83  41.96  2.95

Pre-em application of atrazine @ 1.00 kg/ha  6.7  (44.7)  3.5  (11.2)  4.98  43.86  2.99

Pre-em application of atrazine @ 0.75 kg/ha fb  
post-em 2, 4-D @ 0.5 kg/ha at 30 DAS

 
4.5

 
(19.9)

 
2.5

 
(5.4)

 
5.27

 
46.82

 
3.1

LSD (P=0.05)
 

1.2
 

0.9
 

0.16
 

1.35
 

0.07

Treatments to chickpea
 

Weedy check
 

7.6
 

(63.7)
 

4.9
 

(30.7)
 

4.66
 

37.64
 

2.70

Mechanical weeding 30 DAS and 60 DAS
 

7.1
 

(55.0)
 

4.5
 

(26.2)
 

4.87
 

40.54
 

2.83

Pre-em application of Pendimethalin @ 1.0 kg/ha
 

7.1
 

(55.1)
 

4.5
 

(36.4)
 

4.76
 

39.06
 

2.76

Pre-em application of pendimethalin @ 0.75 kg/ha 

+ 1HW at 30 DAS
 

6.2
 

(42.4)
 

4.3
 

(24.9)
 

4.92
 

40.63
 

2.83

LSD (P=0.05) 0.2 0.2 0.05 1.01 0.05



Pendi
methalin

Alachior HW NPK+FYM NPK



Treatment  Yield (t/ha) WCE 
(%)

Net 
returns 

(x103

`/ha)

B:C 
ratio

Grain

 
Straw

Isoproturon

 

@ 0.75 
kg/ha 

 

3.60

 

5.46 21.4 42.63 2.76

Isoproturon @ 0.75 + 
2,4-D @ 0.5 kg/ha 

4.06 5.71 11.3 48.82 2.93

Isoproturon @ 0.75 + 
1 HW 

4.26 6.05 7.0 49.81 2.78

Weed free (2 HWs) 4.58 5.34 - 48.48 2.53

Weedy check 2.48 4.33 45.8 19.10 1.67

Treatment
 

Grain 
yield 
(t/ha)

 
Stover 
yield 
(t/ha)

 
Cost of 

cultivati
on   

(x103  
`/ha)  

Net 
returns 

(x103

B:C
ratio

Atrazine @ 0.5 kg/ha PE
 

2.70
 

8.54
 

12.75
 

10.26 1.80

Atrazine @ 0.5 kg/ha 

PE + FYM 10 t/ha

 

2.85

 

9.09

 

13.28

 

11.01 1.83

Atrazine @ 0.5 kg/ha 
PE + 1 HW 30DAS

 

2.97

 

9.51

 

14.75

 

10.56 1.72

Two  hand weeding  at 
30 & 45 DAS

3.17 9.15 15.50 11.52 1.74

Weedy check 1.68 6.57 11.50 2.80 1.24

SEm ± 0.115 0.391 - - -

LSD (P=0.05) 0.355 1.198 - - -

`/ha)



Treatment  Orobanche (No./m2) 

2011-12 2012-13 

60 DAS 90 DAS 60 DAS 75 DAS 90 DAS 105 DAS

Pendimethalin @ 1.0 kg/ha PE  1.52 1.27 1.49 3.75 4.46 4.66

Glyphosate 50g/ha alone after emergence of 
Orobanche  

1.38 1.52 1.00 3.08 3.96 4.21

Trifluralin @ 1.5 kg/ha PPI  1.27 1.38 - - - -

Glyphosate 25 g/ha alone with 2% solution 
NH4SO4 at 40 DAS 

1.24 1.38 1.51 3.77 4.23 4.86

Neem cake at 200 kg/ha in furrow and 
pendimethalin at 0.5 kg/ha (PE) fb 1 hoeing at 40 
DAS 

1.27 1.27 1.00 3.91 4.36 4.67

Neem cake at 200 kg/ha in furrow fb imazethapyr 
30 g/ha at 20 DAS 

1.52 1.41 1.24 3.99 4.46 4.86

Trifluralin @ 1.5 kg/ha + Neem oil 1% PPI 1.13 1.13 - - - -

Soybean oil 2 drops / shoot after emergence of 
Orobanche  

1.71 1.79 1.33 4.26 4.66 4.90

Application of 25% extra dose of phosphorus & 
phosphorus solubilizing bacteria  

1.62 1.48 1.38 4.28 4.97 5.18

Trichoderma viride 2.5 kg/ha as basal application  1.52 1.60 - - - -

Farmer’s practice 1 hoeing at 40 DAS 1.41 1.38 1.47 4.37 4.94 5.29

Weedy check  1.80 1.98 1.66 4.41 5.13 5.32

SEm (±) 0.14 0.12 0.21 0.17 0.29 0.06

LSD (P=0.05)  0.43 0.35 0.63 0.51 0.96 0.19

Transformation Log x Log x Log x x + 0.5x + 0.5 x + 0.5



Treatments  Common 
Cost of 

cultivation  
(x103

 

`/ha)  

Addl. cost  
(x103  

`/ha)  

Total cost 
of 

cultivation 
(x103  

`/ha)  

Gross 
return  

  

`/ha)  

Net 
return  
(x  103

 

`/ha)  

B:C

DCA imazethapyr 30g/ha on 

55 DAP  

72.4  6.00  78.40  357.60  279.20  3.56 

Neem cake 200 kg/ha (ppi)  72.4  4.00  76.40  301.76  225.36  2.95 

Farmers practice (ITK)  72.4  9.60  82.00  368.80  286.80  3.50 

Weedy check 72.4 - 72.40 199.31 126.91 1.75 

(x103

Treatments  Germination of 
Cuscuta

 

Density of
Cuscuta  (m-2 )

Yield of 
niger

(kg/ ha)

B:C
ratio

(DAS)

 

No/m2

 

30 
DAS

60 
DAS

 

Pendimethalin 
1.0 kg/ha –pre-em

  

18.0

 

2.4

 

4.3 13.1 710 1.85

Stale seedbed fb
pendimethalin 
1.0 –pre-emkg/ha

12.0 2.0 3.2 12.4 792 1.71

Imazethapyr 75 
g/ha as PPI

14.0 2.8 4.8 12.8 702 1.81



Site Population of 
parthenium 

plants (no. m2) 

Date of release 
of 600 no. of 
adult beetles 

Population buildup of beetle (no/plant) 

September, 
2013 

October, 
2013 

November, 
2013 

Rating 

Site -1 66.5 01.08.13 12.2 22.6 13.8 4 

Site -2 58.6 04.08.13 9.8 20.6 9.3 3 

Site -3 Station 48.4 05.08.13 11.4 18.9 10.8 3

Particulars Site I 
(Agribusiness 
management 

campus, pusa)

Site II 
(Morsand 

High 
School, 

Samastipur)

Site III 
(KVK, 

Birauli, 
Samastipur)

Plant  population/
m2 area

09-14 08-16 07-13

Plant height (mr) 0.55-0.89 0.51-0.83 0.45-0.81

Fresh biomass of 
plant (kg/m2)

 

0.63-0.89

 

0.67-0.88 0.65-0.93

Adult population 
per plant (average)

 

6.5

 

6 5.13

Grubs (larvae) 
(AV)/plant

 
5.75

 

6.38 2.38

Eggs (AV)/plant

 

10.63

 

7.88 4.38

Percent damage (%)

 
37.25

 
40.5 19.5

Particulars  Days after release of beetles 
15  30 60  90

Adults  3.5  2.3  1.3  1.1
Grubs

 
0.6

 
0.4

 
0.8

 
0.1

Eggs
 

0.4
 

0.5
 
0.5

 
0.3

Damage on plants
(05scale)

1
 

(17%)
 

2
 

(40%)
 

2
 

(46%)
 

1(7%)

Months Site1 
(Behind campus school, Pantnagar) 

Site-2 
(Near store of weed control CRC, Pantnagar) 

Egg Larvae Adult Damage% Egg Larvae Adult Damage% 

May 0 0 0 0 0 0 0 0 

June 0 0 0 0 0 0 0 0 

July 0 0 0 0 2 10 2 7 

August 10 20 13 28 8 21 17 35 

September 6 14 7 15 6 18 12 25 

October 0 0 0 0 1 0 1 1 

November 0 0 0 0 0 0 0 0



Treatments  Cassia tora  
 

(no./m2)

 

Parthenium 
hysterophorus

( no./m2 )

Parthenium 
hysterophorus

Control (%)

Cassia tora  10.0 kg/ha  

 

36

 

95 31

Cassia tora  12.5 kg/ha  

 

42

 

78 43

Cassia tora  15 .0kg/ha  57 62 55

Control (P. hysterophorus) 
Only

0 137 -

Month Spe-cies Near Rly. station   Rajabari near TRA Rawriah to airport Mean SD % mortality 

(April) P.h.* 25 22 26 24 3.2 0.0 

Jun 
P.h. 24 21 24 23 3.0 1.9 

C.t.* 1 0 2 1 - 0.0 

Aug 
P.h. 10 15 11 12 3.6 49.6 

C.t. 61 53 67 60 7.8 0.00 

Oct 
P.h. 11 10 11 11 1.4 55.7 

C.t. 26 25 23 25 5.2 59.5 

Nov- Dec 
P.h. 1 0 2 1.0 - 95.8 

C.t. 22 23 21 22 3.6 63.0 

S.
No.

Site 1 Site 2 Site 3

Cassia Parthenium

 
Cassia

 
Parthenium

 
Cassia Parthenium

1 - 21
 

-
 

29
 

-
 

26

2 30 5 38 1  34 3

3 28 4

 
41

 
2

 
31 5

4 26 5 35 2 27 3

Site  July, 13  September, 13  October, 13

Parthe-nium  Cassia tora  Others  Parthenium  Cassia 
tora

 

Others  Parthenium  Cassia 
tora

Other

1
 

52.0
 

48.0
 

12.5
 

52.0
 

52.0
 
11.5

 
18.0

 
45.0

 
6.0

2

 
55.0

 
42.0

 
15.0

 
58.7

 
54.0

 
8.5

 
15.0

 
48.0

 
4.0

3

 

48.0

 

35.0

 

20.2

 

62.5

 

50.0

 

8.0

 

10.0

 

55.0

 

3.0

Mean 51.7 41.7 15.9 57.7 52.0 9.3 14.3 49.3 4.3



Sites Density of 
hyacinth plants 

(no./m2) 

Date of release of 
500 adult weevils 

2Population buildup (no./m ) at 90 days 
stage 

Eggs Grubs Pupa Adults 

Milkipur 9.8 01.08.13 43.3 72.2 10.2 24.0 

Ram Nagar 12.2 03.08.13 48.7 78.5 13.4 29.0 

Control  13.4  8.6 6.6 3.2 4.0 

Site Per cent leaf damage (m-2) 
(days after release )

30
 

60
 
90

Milkipur 16.2 31.9  53.6

Ram Nagar 19.5 36.6 57.3

Control 6.2 4.2 4.2



Treatment  Butachlor residue (ìg/g) at days 
after application  

Butachlor residue 
(µg/g) at harvest

0  15  30  45  Grain  Straw

Farmers’ practice (one HW)  BDL  ND  ND  ND  BDL  BDL

Butachlor + 2,4-D (100% NPK through chemical fertilizer)  0.23  0.038  BDL  ND  BDL  BDL

Butachlor + 2,4 -D (75% NPK through chemical fertilizer, 
25% through organic source)  

0.20  0.032  0.012  BDL  BDL  BDL

Butachlor + 2,4 -D rotated with pretilachlor (100% NPK 
through chemical fertilizer)

 
BDL

 
ND

 
ND

 
ND

 
BDL

 
BDL

Butachlor + 2,4 -D rotated with pretilachlor (75 % NPK 
through chemical fertilizer, 25% through organic source)

BDL
 

ND
 

ND
 

ND
 

BDL
 

BDL



Persistence of alachlor in groundnut
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 Days after 
treatment

 

Pyrazosulfuron-ethyl application 
(g/ha)

25 50

0 day

 

0 0

15th  day 0.0070 0.0164

30th day 0.0038 0.0031

45th  day BDL BDL

Harvest BDL BDL
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PAU, Ludhiana

 

04

 

01

 

01

 

- 01 01 01 10 P
UAS, Bengaluru

 

01

 

-

 

-

 

- - - - 05 P

RVSKVV, Gwalior

 

-

 

-

 

-

 

- - - - 07 P

GBPUAT, Pantnagar

 

-

 

10

 

-

 

01 - 02 - 19 P

CSKHPKV, Palampur

 

-

 

-

 

-

 

- - 04 - 05 P

AAU, Jorhat

 

08

 

01

 

-

 

- - - 02 140 P

VNMKV, Parbhani

 

03

 

04

 

-

 

- - - - 05 P

AAU, Anand

 

15

 

-

 

01

 

01 - - 04 02 P

TNAU, Coimbatore 03 03 - - - 02 10 P

NDUAT, Faizabad 04 06 01 - - - - 20 P

VB, Sriniketan 03 01 02 - - - 12 P

BAU, Ranchi - - - - - - - 30 P

CSAUAT, Kanpur - - - - - - - 30 P
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