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World’s population will grow from around
7.6 billion people today to 8.3 billion people
in 2030 and over 9.5+ billion 2050.
Turkiye’s population in 2018 was 80.8
million.




The world is facing an impending water shortage that will complicate national
and global efforts to alleviate and prevent food shortages in many regions.

The USA has been impacted by decreasing irrigation water availability in many

regions, including Great Plains. But, no region in the world is immune to these
challenges!




Many areas in the world are facing significant challenges due to temperature and solar
radiation increase, which, in turn, increase vapor pressure deficit and evaporative losses.

min

In Turkiye, T,,,, has increased by about 1.6°C; T,;, has increased by about 2°C; and T,,,
has increased by about 1.7°C in the last 30 years.

On the other hand, ET, has increased by about 80 mm!

SRR N i s . . .
A 5 N = -~ While so much discussion and analyses

take place on global climate change, it is
imperative that the analyses are
conducted for local/regional conditions
so that local changes can be

ented and local best agricultural
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There are technologies to mitigate negative impacts of climate change in
agriculture. Some examples include:
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Ancient Mesopotamia/Sumerian-built irrigation egdnal (8,000 B.C.)
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United States of America
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I Irrigated Maize

MM Irrigated Sugar Beets
M Irrigated Soybeans
[ Irrigateéd Sorghum
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More than 115,000 active irrigation wells create
challenges for water management
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Soil management practices
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An example of a precision agriculture cyber-physical system, WUSA-CP, based on Wireless Underground Sensor Networks (WUSNs). A WUSN can
employ three kinds of communication: underground-to-underground (UG2UG), underground-to-aboveground (UG2AG), and Aboveground-to-under-
ground (AGZUG).






MESH Radio Networks
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Irmak S-Spatiotemporal Soil Moisture Distribution-CP.avi




: apise

R S5 —ORTE S

_ m ein A

¢ it

ey | L L

harvest losses

ing |

Reduec




ion

irrigat

1p

e
.
@
=
g
=
2
=
7







“Z

e



0.30 m 0.60 m

01530 60 90 120
s Veters

0.90 m

1.20m

1.50 m

Soil boundary

]

FC (% vol.)
3873
36.59
34.44
32.30
30.16
28.02
25.87
2373

Soil boundary

[ ]

PWP (% vol.)
27.67

25.44
22.44
19.44
16.44
13.44
10.44

Soil boundary

L]

SWHC (mm)
84.30

76.06




0.90 m 1.20 m 1.50 m

Soil boundary
L]
OMC (%)
35
. 32
- 28
24
2
16
E
0.8

Soil boundary

BD (g/cm3)
1.32

1.28
1.24
1.20
1.16

1.12
1.08
1.04

Soil boundary

L]

EC (mS/m)
168

- 153.10
138.22
123.33
108.44
93.55
78.66
63.78
48.89
34

01530 60 90 120

s Veters







Remote Sensing/Satellite Estimation of Agricultural
Practices and Processes
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Annual maximum temperature Growing seasonal maximum temperature
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Real-timé surface energy and water vapor flux
measurements
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Statewide average soybean NIR = 9.0 + 4.9 in

Statewide average corn NIR =11.4 + 5.52 in

There is 1.2 in decrease in annual precipitation for every 25 mile going from east to west

There is between 0.70 and 5.2 in decrease in annual precipitation for every 329 ft increase in elevation
There is about 1.85 in increase in annual PET for every 329 ft increase in elevation




These circumstances motivated scientists and seed companies in the USA and
around the world to develop new drought-tolerant hybrid technologies and
other technologies to encounter negative impacts of climate change.

nologies have been suggested to be superior
UE) and yield response



Draught-Resistance Maize Hybrid Research Objectives:

(i) Measure grain yield of drought-tolerant and conventional maize hybrids under different
irrigation levels, plant populations, and climates.

are crop productlon functions for drought-tolerant and conventional
els, plant populations, and climates.




Materials and Methods

Field experiments were conducted during 2010-2012 growing seasons at four of University of Nebraska—
Lincoln research sites across the state which include different soil types and climate conditions.

Site description and experimental design:

Site Coordinates | Elevation, Soil Type Field Wilting Irrigation Climate
m Capacity Point methods
m3 m-3 m3 m-3
SCAL, Clay 44.6° N 98.1° 552 Hastings silt 0.34 0.14 Linear sub-humid and
W loam move semi-arid
SDI sub-humid
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Year Treatment "H  Population Rainfall Irrigation Grain Yield ™ET. cwug

(mm) (mm) (Mg ha™) (mm) (kg m?3)

RFT 1 high 483 0 58f - -
2010 low 483 0 8.2 de - -

2 high 483 0 70¢e 458 1.52

low 483 0 8.6 dc 373 2.30

3 high 483 0 7.7 de 399 1.91

low 483 0 8.6 dc 377 2.27

4 high 483 0 8.0 de 450 1.78
low 483 0 8.0 de - -
FIT 1 high 483 152 10.4 ab - -
low 483 152 9.5dc - -

2 high 483 152 10.9 ab 536 2.04

low 483 152 9.2 dc 535 1.72

3 high 483 152 11.2 a 525 2.13

low 483 152 10.4 abe 563 1.84

4 high 483 152 11.1 ab 539 2.05

low 483 152 10.3 bce 531 1.94

2012 RFT 1 high 219 0 5.6 ] 382 1.47

low 219 0 6.4ij 382 1.69

high 219 0 6.6 hi 364 1.82

low 219 0 8.1g 360 2.24

i 219 0 6.9 ghi 375 1.86

7.4 gh 359 2.08
ij 380 1.63
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NDT-H1 (Data for all years, locations and treatments combined)
<o

o
YNDT H1 =0.037x - 6.32 o ,:0




DT H2, H3 and H4 (Data for all years, locations and treatments
16 + combined m S

Y (H2, H3, & H4) = 0.034x - 4.72 o
R2=0.71




Results

Generally, DT hybrids performed superior to the NDT hybrid not only in dry
years, but also in average and above average rainfall years. The performances of
the DT hybrids were stronger in drier years; and much stronger, especially with
low PPD in the driest year in 2012 at the driest location (Scottsbluff).

There were significant differences (P<0.05) between the ET, values for some
e irrigation treatments.




Results

All hybrids exhibited a linear and strong yield response to increasing ET, in all
years at both locations with positive slopes in all cases. Generally, DT hybrids
produced more grain yield per unit of ET, in drier conditions at PHREC.

For example, at WCREC, the average ET, values (average of all three years) for
the high PPDs were 299, 294, 277 and 259 mm for NDT Hi, DT H2, DT H3 and
ively, with as much as 40 mm difference between NDT




How do we adopt/implement technologies in production fields to
enhance agricultural productivity in a changing climate?

« Effective agricultural practices that can aid in encountering some of the negative
impacts of change in climate variables must be researched, developed,
demonstrated and effective education programs must be conducted to enable
adoption of these strategies in production fields.

im lementatlon in agriculture and natural resources and water
dopt climate impacts on agriculture to
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Education! Education! Education!




NAWMN demonstration and technology implementation sites
x.:.

- : !
Ee Natzona'lore ! ‘,B.Kg‘?,g;‘(;p’ S'ouz('f.i"i_.._

: .' ‘Aacc'and 9 Q ‘!‘
9‘0‘?‘?%‘§f‘j79 S0 eood e

. i
- blacx Hill 1S A

: .1--‘ - 1 "-" . \ ,'
N " q ~ - ' -
J = - '4.-,
B Un‘lte.d
. . . 5 -
'N. ’ -

9 ﬁ&q -:"’ih )



























¢

N >
. }

Sk AN 8
| Suat Irmak, Ph.D.

| Harold W. Eberhard Distinguished Professor
’ University of Nebraska - Lincoln

| 239 L.W. Chase Hall

| P.O. Box 830726 Lincoln, NE 68583-0726

| Ph: (402) 472-4865; E-mail: sirmak2@unl.edu

y ™A

¢ { “ ) " ‘
g ~ |
o W oy -
i i \‘ X ',‘ ?, E




