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CA CA CA CA Percen’f Percenf Pen:en’f Percent CA
Cropland Cropland Cropland Cropland Change in Change in Change in Cropland
Region CA Area CA Area CA Area Area in the
Azea Area Area Area Since Since Since Region
2008/2009 2013/2014 2015/2016 2018/2019 2015/2016 2013/2014 2008/2009 2018/2019
Sand C
. 49 564.10 66,377.00 £9,895.00 82.996.18 18.7 25.0 67.5 68.7
America
North
. 40,003.80 53,967.00 63,181.00 65,937.22 4.4 222 64.8 33.6
America
Australia
and New 12,162.00 17.857.00 22.665.00 23,293.00 2.8 304 91.5 74.0
Zealand
Russia and 100.00 5200.00 5700.00 6900.00 211 327 6800.0 45
Ukraine
Eurnpe 1560.10 2075.97 3558.20 5601.53 K74 169.8 259.0 52
- |
Asia 2630.00 10,288.65 13,930.20 17,529.02 258 704 566.5 3.6
Africa 485.23 003.44 1509.24 3143.09 108.3 216.4 547.8 1.1
Total 10650523  156,759.06 18043864  205,400.04 138 31.0 2.9 @
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Wheat yield and nitrogen amount for different
Duration of no-tillage in Canada 2002 (Lafond 2003)
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g “““““ =| m=pm=  70-year no-tillage

2.0

1.5 LA R B R L L E B B BB L B BB BN

1.0

Grain vield (t/ha)
N

wfill==  2-year no-tillage
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. Nitrogen (kg/ha)
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Grain yield of wheat (t ha!)

N rates (kg ha'1)

0 825 127.5

226 3.41 431 4.58 7.30
CA 3.54 4.33 @5.11 496 7.90
- (57%) (27%) (12%) (3%)

%
(14%) (8%)

Treatment

150

Source: Jat et al (2018)
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Terminal heat

Days after sowing
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Source: Jat et al (2009)
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Picture Captured from ICAR-CSSRI Farm
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Wheat on raised beds in Sodic lands Wheat planted in furrows and Saline Irrigation
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HAPPY SEEDER
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Straw Plant height, No. of Tillers/m row 1000 grain Yield kg/ha
management cm grains/spike length weight

options

Happy Seeder 85.11+3.4 55.2+4 .4 86.21+3.3 41.82+0.5 4777.8+100.2
Super Seeder 84.8+ 1.8 58.813.7 8316.0 38.97+0.9 4361.1+73.5
Smart Seeder 87.6 £1.5 61.75+1.9 82.2+2.8 39.38+0.7 4731.5£330.4
Conventional 77.7+2.4 56.814.6 8916.5 40.76x1.0 4277.8+100.2
77+2.0 58.614.1 75.7514.2 42.1+0.7 4370.4+248.6

PAU Smart Seeder-PSS, Happy Seeder-HS and Super Seeder-SS, Dry mixing with MB
plough-DM and Conventional Method (Straw removal and tillage)-conventional

o



HAPPY SEEDER SMART SEEDER SUPER SEEDER

Surface mulching

Residue management Partial mulching and

incorporation
Strip tillage (30%) Full tillage (100%)
45- 50 hp 60-65 hp (creeper)
‘ Better than HS Excellent
5.0t0 5.5 12.0to 13.0

Full incorporation

Tillage No tillage (0%)
Power Source 45- 50 hp
Appearance after sowing Not good

Fuel consumption I/acre 4.5t05.0

Field capacity acer/h 035t00.4 | 0.4 0.25
Cost 1,60,000 2,50,000
Germination Slow ‘ Fast and uniform Patchy
Heat stress tolerance Yes Yes No
Weed emergence low low High
Ease of operation less High less

Depth of sowing manual Fixed manual
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o —e— without mulch Weed matter after 90 days of sowing
o —@— \\/ith mulch
170 - 0.25 O With mulch
X O Without mulch
— 15.0 - 0.2 -
= <
% 13.0 § 0.15 -
8 ~—
@ 11.0 ? 0.1 -
2 oo =
2 C:U 0.05 -
= ., (@4
0 -

Plot A2 Plot P6 Plot P1

3lO l 6l0 l 9l0 l 12lO
epth of layers (cm) Plots

Figure 3 Wheat yield (t/ha) under different tillage options (N=08)
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Wheat (after Organic | Available |Available Available
puddled density |carbon Nitrogen |Phosphorous |Potash
transplanted (kg/acre) |(kg/acre) (kg/acre)
rice)

Conventional 1.41 0.42 116.5 8.7 99.8
Sowing

(no residues)

Happy Seeder 1.33 0.68 146.3 11.7 123.4
Initial levels 1.43 0.33 114.0 7.9 100.0

Source : Department of Agronomy, PAU, Ludhiana > Over 4 years continuous use




10 Rdw four wheel Tractor 50 HP

5 Row four wheel Tractor 18 HP

4 Row Two wheel Tractor 13 HP
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2WT Bed Planter ' Rice Combiner Harvester
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Il Nitrogen M Phosphorous [l Potassium
Egypt 401 kg
China | 337 kg
Brazil
United Kingdom
India
Ecuador
World
United States
Saudi Arabia
Tajikistan
Iran
Iraq
Ghana
Botswana
Africa (FAO)
Algeria o s b o s . L.
Burkina Faso 17 kg Oylos gl Pl o b tads 4 <Kos” (Sl BOgT Sl fol38l 9 Wndod v 3gd >
Nigeria 17 kg

Kazahpmsan M 7 K8 Ol S § 1 (riugS | (535987 (i I T kil Bl 4 9 B pan O jee BT
Syria ] 5.4kg :

231kg

| 193 kg
152 kg

129 kg
124 kg

o ke
ggggkg LN B8Ol 4 S ABS Ll 38 I lbowts (SBOeT Bpao gl P >
26k551k8 : 1895 B pan gl Sliwly 5o 3 iy >

18 kg

Source: Food and Agriculture Organization of the United MNations
OurWworldinData.org/fertilizers « CC BY

. » 1961 = (O 2020




Nitrogen

100 million t

80 milliont

60 million t

Phosphorous

AQ million t Potassium

20 milliont

Ot

1961 1970 1980 1990 2000 2010 2020

Source: Food and Agriculture Organization of the United Nations

OurWorldIinData.org/fertilizers « CC BY
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(0-30 cm)
Depth Fertilizer N remaining in Soil
THSSS (cm) (%) (kg/ha) (% of soil N) (kg/ha)

Distribution of Nutrients in CA differ from CT- Enhance Stratification and Availability Near Surface
Slower Decomposition of Residues Prevent Faster Leaching — Retention to Incorporation
Continuous Pores help in Rapid Passage of Soluble Nutrient at Lower Profiles

Soil Sampling procedure will Vary especially for P & K which are higher in 0-7.5 cm in CA
Biological Activities are Higher in Rhizosphere under CA

‘Last year’s residue - this year’s nutrients’

O O O 0O O O

Source: Pasricha (2017)
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Soil Health Card

: Mechanized fertilizer deep ~ Nano Urea Spray as Splits
State Recommendation

placement
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0.9 gram

1.8 grams

2.7 grams

Briquettes of Urea

Different sizes
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Organic Matter Content (%)

161 Wet season (Aus) 2014 1000 Dry season (Boro) 2014 5058 1.0 1.5 20 25 3.0 3.5
[ a) T 1 b) O I T N Nt S
> S, 600 - £
é 8 - ~ ] ‘_E"" 30
z < g
f’ O, 400 - % 40

Z w2

zZ - 50

4 200 A

0 w 0 A 70 : : : :

UDP Broadcast PU UDP Broadcast PU
k ___4- Comparison of Organic Matter Content with UDP and Urea
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Kottegoda et al. 2017

Yield (t/ha)

Effect on Rice Yield

8.0

7.5 ~

7.0 ~

65

6.0 4

55 4

45 -

Nano urea:

Urea: 50 kg N/ha
100 kg N/ha

No fertilizer

T T2

Treatment
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|ICAR-Indian Institute of Wheat and Barley Research
Karnal, Haryana, India
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Others Insects :g Actual yield loss (%)
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25

Yield loss (%)
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Weeds >
339, Disease Rainy Winter
209
/o Gharde et al., 2018

Source: DWR, Jabalpur
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ﬂé—% 100%
. V’k 90%

y 3}4 L 80% -
.« e 70%

. . 60%
Conventional tillage 50% -
40%
30% -
20%
10%
0%

i 0-2 inches
M 2-4 inches
M 4-6inches

No-till Chiesel plow Mouldboard

Zero-tillage plow
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m Weed dry wt (t/ha)
O Wheat yield (t/ha)

ZT+7.5t/h
/ ZT+RR-

residue \ | o bicide / CT-No

Chhokar et al., 2009 herbicide CT with

herbicide
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Effective weed control- Reduces Weed Seed bank
ek wond soaduat T
400 4 _Weed seed remain on the surface is destroyed by predator.
Seeds on surface have lesser germination due to lack of moisture

88/89 89/90 90/91 91/92 92/93 93/94
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Rice-wheat

Rice-pea/potato-wheat
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Microbial population CA-Rice-Wheat CA-Maize -Wheat
Bacteria +26% +28%o,
Fungi +61% +68%
Actinomycetes +92% +98%

Enzyme activities

Dehydrogenase activity +140% +210%
Alkaline phosphatase Act. +429% +49%
B- glucosidase +12% +13%

Ngo § 2T B pan 2L Sl 51 4 457 CA 5 (pmo) gedaw 2533 b 9 b 33 o (R Sgdgw ST B g () g8 Sl B>

LT 4 Cud CA 50 Jawgy ) S T o b ZB 9 b (S u5b Sluwy gl 80>
gl ECiS Ao (S I 50 CT o CA 58 3T 0591 9 36 Lawd WITIT 363593000 (o091 Cudlad da>do BB gl 3P0~

et al. 2018)



S S 5elem S el g (CA) bl> s)iylis” W0

S (DIl Sl 2 CA 4> gi (BB Cuke w56 >
9 il i 9 CA (81521 Olo) Do ¢ (£13) DU (bl (Sl 95 4 I Cuodh S ol yly 50 Ol gudd Ol g0 >

Dyl ;M sc“jglgﬂ

(s Hlw 10) S xbaw S 4Y 4 I job 4 T SO gl cudlw S ol il 9 CA §1 089 S9uxe »




P30 (833951 4 S Ll + G3505 1 2 00 s Bl +—Te Y )0 T IT 95 0 3 ol 381
PN — 9 D9l 58 Sl Y 31

E 1.0
Lz
o
— 0.8 -
-
o
o _
= 0.6 - 3
B 1
> 0.4 -
g b
— T
= 0.2 b
> b
L
% ﬂﬂ : 1 L T
A ; .
Wnes nee croR= S goue
ﬂﬁ FAl _L—ri‘n"l:i:" ﬂl;ﬁ,‘l-.ﬁﬁ = '|;|.,!|.‘E-TE'
apkota et al. 2017 Tillage and residue management




(Carbon sequestration & CA) cp 5 cawy 9 Sl (53 9lis

! Al Al 3O Rl 9 o A1 (S8 0 D 9 A TP (R g P
AM1,C02 &f&@xé&ow)ég&V}'V}JB&T&;cJB)éw;&bQCA >
(Carbon harvesting) ws” bo> 9>

0.9to3.5t) s o il CO2eq/ha/year -y ¥.0 G -8 31y wy Cuwy Ol CA >

(CO2 equivalent /ha/year

CA 1>l lgl o0 Fo Juwd S TS g I (b ol yitin C pouw SO 098l job 4 >

Bgw Ol pa o T 40 10 Jlg> gdaw 50

R



<
O
oJ

Tolg

Carbon sequestrat

(

Carbon Cred
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Genotype x Environment x Management in Wheat
(Grain yield t/ha)

Genotypes Rice-wheat systems Maize-wheat system
CT zZT ZT-SSD CT zZT ZT-SSD
HD- 277 5.02 6.13 6.46 6.04 6.38 7.20
HD-2967 5.22 5.92 5.25 6.48 5.77 6.20
HD-3086 5.05 4.58 5.35 5.58 5.68 6.06
DBW-71 5.79 4.70 5.93 5.88 6.51 6.58
MACS-6222 5.46 6.18 5.04 6.49 6.67 6.61
AKAW-4731 4.83 3.54 4.49 5.01 4.82 4.64
VL-804 5.05 5.53 5.43 5.53 6.46 5.94
NP-890 5.73 6.09 6.48 5.61 6.54 7.15
PXW 34-052 (UK-218) 4.47 4.67 4.84 4.44 5.72 4.56
PXW 291-062 (UK-272) 5.51 4.99 4.91 5.75 6.49 5.31
PXW 811-061 (UK-166) 5.75 5.54 5.70 6.33 6.63 5.83
PXW 264-091 (UK-15) 4.06 4.32 3.98 4.61 4.79 4.48
PXW 264-083 (UK-20) 3.86 3.94 3.77 3.44 3.86 4.15
PXCIM 49-073 (UK-1620) 5.35 4.12 4.18 5.20 5.79 5.48
PXBAJ 081 (UK-1638) 5.41 4.49 5.09 5.11 4.98 5.77
Average 5.10 4.98 5.13 5.43 5.81 5.73
dICRIsAT

S RESEARCH



Distribution of Yield

Genotype x Management Interactions in Maize: Example NW India

Distribution of Yield
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* Response of maize hybrids varied with management
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» Early Seeding
» Quick Germination/vigour
» Bold Seed

> Better Yield

Acknowledgement : INTEGRATING GENETIC DIVERSITY, MODERN
P BW-869 BREEDING AND SUSTAINABLE INTENSIFICATION AGRONOMY FOR
ENHANCED PRODUCTIVITY AND CLIMATE SMART WHEAT
SYSTEMS IN PUNJAB
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Short duration varieties of groundnut () alak)

L " | Speed breeding s g (S35 4 »
flowering Pegging Pod filling Harvest |Drying |[seed * ¢
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millet, kodo millet, proso millet and barnyard millet
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4 Crops Passport Characterization Evaluation Core Minicore Referenceset Subsets

Pearl millet

Characterization of  Chickpea prerequisite for utilization in crop improvement. Phenotypic
characterization invg Pigeonpea characters which are highly heritable, easily seen by eye and are
Groundnut

expressed in all envit AT germplasm accessions are characterized at Patancheru location,
India (Latitude: 17t N, LOr de: 7827° E, Altitude: 545m). The descriptors developed for
characterization and Slimingl luation are followed in each crop are used for characterization. Crop-
specific characterization detail lescribed in the ICRISAT genebank technical manual no. 10.

20504 Acce  Kodo millet » M of 684 pages Export To Excel

7Fi|tel‘s Barnyard millet

Accession Country Growth Plant Plant Plant Days to Flower Daysto Pods Seeds Seed Seed Seed 100
identifier source habit height width pigmentation flowering color maturity per per color shape surface Seed
(cm) (cm) plant pod weight

(9)

Finger millet

Accession

identifier

Country of origin IcC 1 India  Semi- 3 323 Low 51 Pink 113 31 Yellow Angular Rough 13
- spreading anthocyanin brown
Growth habit
ICC 2 India Semi- 39 4] Low 52 Pink 102 50 1 Yellow Angular Rough 15

genebank.icrisat.org/IND/Char_Chickpea?Crop=Chickpea# spreading anthocyanin
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Resource availability status 2019 2020 2021
Investment made (X in Lakh) - 32 38
Storage capacity created (m3) - 52000 98800
Groundwater level (bgl: m) 10 4 2
Well recovery period (hours) 120 20 10
In-migration (No of families) - 15 45
Area cultivated (ha) 4 35 100
Net income: kharif (X in lakh) 0.6 6.3 18.8
Net income: rabi (X in lakh) 1.2 21.0 60.0
Net income/year (X in lakh) 1.8 27.3 78.8
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Impact on crop yield and income

Scale and impact Crops Yield (Kg/ha) Net income (Rs/ha)
> Field bunding: 3000 ha Before | After Before After
» Enhanced soil moisture availability = 50 Barley 2560 3030 22500 30000
mm Field pea 2700 2950 | 149,000 | 164,000
> Total harvested soil moisture = 1.5 Million Wheat
Cubic Meter 3125 3750 43,100 56,600
1940 79500



Transforming Degraded landscape
into productive farming

ICR.‘nT INTERNATIONAL CROPS RESEARCH
INSTITUTE FOR THE SEMI-ARID TROPICS
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‘ Multi Utility High
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with Satellite
Navigator

\r Multi Utility High
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Navigator o

Ground Clearance : 1.25m
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NATURAL FARMING
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ICARIMDUAN IRSTITUTE OF WHEAT AND BARLEY RESEARCH, KARMAL
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