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What 1s FARMs (Food, Agriculture, and Resource Management
system)? Is a web app for crop vield prediction
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Justification

 Alfalfa production 1s threatened by constrained water supplies and climate
change e.g., multiyear droughts

* There 1s an urgent need to develop simple web and mobile-friendly apps
that stmulate crop response to the complex interactions between the soil
(S), environment (E), genetics (G), and management (M)

* These web and mobile apps can be used for strategic (land-water
allocation) and tactical decision-making (irrigation scheduling)
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Questions you can ask using FARMs

e Given a water allocation limit,
should I spread my water over
many acres (1.e., deficit irrigate) or
concentrate 1t on fewer acres (1.e.,
maximize productivity on fewer / RN
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* How do various alfalfa varieties

perform 1n different locations?

* How does 1rrigation management
affect forage quality?
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Flora
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Zoom out to see the map of the world | FARMSs can be used anywhere in the world
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Zoom 1in to Imperial Valley California (West of San Diego)
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To create a field click “Field” > New > Draw Polygon
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Enter Field name

Click Save and give the field a name (you might need to refresh to see the field you created)
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Defining Management Practices (Scenarios)
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& Scenarios -

0 Create a new scenario or selact an existing one to view it

22 Modeling

Click on “Scenarios
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!Scenan'us = Uale Lrop Flantsym Method | seed
2. lrigation
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Date Depth (mm) | 3 Method | Furrowimm H + Add
122 Modeling
3. Fertilizer
Date Fertilizer Ammonium nitrates H M (kg/ha) P (kg/ha) lethod | Broadcast not incorporatad H
4, Tillage
Date Tillage | V-Ripper H <+ Add
5. Expected Harvest date
Date + Add
hManagement Table
Shaw| 10 £ | entries Search:
Type 1 date opti opt2 opt3 optd delete
Mo data available in table
Showing 0 to 0 of 0 entries — -
Automatic Irrigation
Type Depth  Threshold(%) End Point{%) Method Amount(fixed) AVWAT IFREQ
= Vlw 1Fe 1 [ ] [seen Vw1 [ e ]

Click on New and enter values on the next slide
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1. Planting

-0
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Date | 2022-10-01 Crop Alfalfa  # Plants/m* 40 Method =eed H Cultivar | ALDOO1-Aragon FD-

E Scenarios -

2. Irrigation

Date  2022-10-02 Depth mm) 25 Method | Sprinklerimm H + Add
22 Modeling

Date | 2022-10-15 Fertilizer Ammenium nitrate H { (kg/ha) 0 P {kg/ha) | 10 Method Broadcast, not incorporated = + Add

+ 4
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Date | 2023-10-31 + Add

Management Table

Show| 10 % |entries Search:

Type date f optl opt?2 opt3 optd delete

Tillage 2022-08-15 Disk, tandem Delete
Planting 2022-10-01 Alfalfa 400 seed ALODD T Aragon Delete
FD-7

o

rigaticn 2022-10-02 25 Sprinkler(mm] Delete

Click “Add” after entering inputs in each category (You will see the management practice added below) then click Save and

give the scenario a name e.g., Alfalfa Imperial
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Enter Scenario Mame

Name:

Alfalfa_lmperia

Remember to save scenario
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Alfalfa_lmperia hd

(58]
o

Alfalfa_lmperia W

To run the model select your field and scenario and click run
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Alfalfa_lmperia v

Show | 10 % |entries Search:

3. Select Qutput: | select W

Showing 1to 1 of 1 entries i e n Next

Select > Forage Yield
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Alfalfa_lmperia
BMP

Alfalfa_lmperia

Thewe | 10 -
SNOwW | 10 % [ ent

3. Select Qutput:

Showing 1to 1 of

£5

select w

Search:

Tops Weight

Forage Yield

Grain Weight

water stress GR

M stress

Water Productivity

Yield

Cumulative Mitrate Leach
Cumulative Irrigation
Crude Protein

-0

View graphs for model predicted alfalfa yield
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& Scenarios Alfalfa_Imperia hd
k=2 Modeling BMP
Alfalfa_lmperia b
Show | 10 & |entries Search:
3. Select :-.,tp.lt:| Forage Yield b

4, Select Unit: |{USiton/ha W

Showing 1 to 2 of 2 entries D 1o - MNayt

= Field: Alfalfa_lmperial, BMP: Alfalfa_mperial

" @ 2000
o-3 Ml 1996
... =M 2020

Alfalfa yield for example alfalfa field in Imperial Valley 9 cuts (tons/ha): Variety FD 7
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& Scenarios Alfalfa_lmperia v
=2 Modeling BMP
Alfalfa_lmperial_Allocation_Limit b
Show | 10 & |entries Search:
3. Select C-.,tp.lt:l Forage Yield b

4, Select Unit: [{USiHon/ha W

Showing 1 to 2 of 2 entries Previous - Mext

| = Field: Alfalfa_|mperial, BMP: Alfalfa_Imperial_Afpcation_Limit

L. 2 2009
1M 19%
YT 2020

Alfalfa yield for an example alfalfa field in Imperial Valley 9 cuts (tons/ha): Variety FD 9
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Assessing the effect of alfalfa variety on yield potential

=% Legend 100 = =
: g g--2gznd "‘t'
=l Field: Alfalfa_lmperial, BMP: Alfalfa_Ilmpera cafion_Limit “= " ] Field: Alfalfa_|mperial, BMP: Alfalfa_ln"pj?aﬁ:- o _Lirnit
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Rating (FD): 9 Rating (FD): 7



Comparing FARMs predictions to UC Davis alfalfa variety trial yields for Imperial (EI Centro)

Table 3. 2019 Yields. El Centro Alfalfa Cultivar Trial (Trial planted 10/19/16)

Mate: Single year data should not be used o evaluale afalfa varketes or choose alfalfa cultivars

Cut 1 Cut 2 Cut3 Cut 4 Cut 5 Cut B Cut 7 Cutl & Cut 8 YEAR S o
29-Jan 19-Mar H-Apr 31-May T-Jun 23-Jul 2T-Au B-Oict 18-Maw TOTAL CUF101
FD Oy tia

Released Varieties
106TTN 10 088 (18) 148 ( T) 210 {18) 237 { 8) 312 {3 200 { 2) 151 { 3) 1.06 (1) 114 (5 157 (4) ABGD 12748
ERI0EM 10 086 (200 138 (18] 216 ( B 238 (& 302 {11) 1.73 (17) 139 (14) 054 (23] 085 (23 1483 (1§ CDEF G 12140
LiC-impuaks g 107 [ B) 130 (15) 215 (13 214 (36) 285 (16) 1.68 (21) 1.35 (18) 1.04 (13) 1.07 (11} 1488 (18) DEFG 1205
Fertiiac 11 1 085 [22) 142 {14 213 {15) 225 {17) 286 {14) 1.7 {19) 1.32 (22) 0.85 (22) 1.03 {16) 1471 {19) DEF G 1183
LiC-Hghline g 101 (15) 145 (1) 212 {17} 220 (12) 283 (23) 164 (23] 1.3 () 087 (26) 087 (2} 1450 (21) EFGH 176
AFX 1060 10 085 (28) 118 (28) 203 (23) 222 (A1) 284 (18) 1.80 {10} 140 (13} o087 (20) 083 (28) W2 (22 FGHI 1154
Fertiac 10 10 487 (18) 135 (25 213 (18] 226 (13} 286 (2 153 (24) 125 (25 087 (25 088 (25) 1492 (24) FGHI J 1145
SEk4G 9 100 (16) 1.26 (26) 184 (27) 222 (23) 256 (28) 1.36 (28) 118 (27) 0T (30) 074 (30) 1303 (28) J KL 1057
LiC-Obola g 478 (300 143 (30) 188 (28) 216 (25) 267 (24) 143 (27) 148 (28) 082 (7] 083 (2F) 1289 (29 KL 1045
CUFI g 081 (20 126 (2B) 1.84 (30) 200 (30) 240 (30) 135 (30} 111 (30} 0.80 (28) 077 (2} 1233 (30 L 1000
Experimental Varietes
TETE16 " 111 (3 155 ( 3 224 ( 3) 237 ( 9) 318 (1) 201 { 1) 158 ( 1) 1147 { 2) 147 ( 4) 1837 (1) A 1327
10147552 10 123 (1) 158 { 1) 215 (11} 247 (1) 287 {12 184 { 7] 145 | 9 147 (3] 127 (2) 1812 (2} AB 130.7
10147549 10 142 (3 152 { 4) 211 (18} 226 (15) 286 (15) 188 { 5) 157 (2} 132 (1) 128 (1) 1603 (| 3) ABC 1209
10BTE13 10 110 ( &) 151 { 5§ 220 { 5) 241 { 3) 303 { 8 1.78 ({12} 149 ( 4) 1.08 { §) 110 (8 1573 (5 ABCD 1275
10117105 10 140 ( 5) 148 { B) 214 (13) 225 (18} o4 (7 1.87 { 8) 146 (T} 1146 ( 4) 113 (7} 1563 (6 ABGCDE 126.7
10127408 10 101 (14) 153 ( 3) 225 (3 242 (| 2) 305 { &) 1.74 (15) 144 (1) 108 { 9) 103 (13) 1554 (7)) ABCDE 126.0
105T286 10 141 [ 4) 147 (100 221 ( 4 238 (7} 287 {13 178 {14) 148 | 5§) 103 (14) 108 (10) 1551 (8 ABCDE 1258
10127402 10 084 (23) 1.36 (209 219 (7] 240 { 5) 31z (3 181 { 3) 1.39 (14) 1.07 (10) 106 (12) 1545 (9 ABCDE 1252
10147013 10 096 (21} 144 (13 220 { 1) 241 ( 4) 306 { 5 1.82 { 9) 1.44 (10} 0ar (19) 1.03 (15} 1542 (1W0) ABCGDE 1250
11117108 " 104 | o) 148 (| 8 220 | B) 232 (10} 308 ( 4) 180 {11} 1.38 (17 oar (20 088 (19} 1524 (1) ABCDEF 1235
10136185 10 088 (17) 1.34 (23) 217 | B) 228 (1) 30z {9 1.86 { 4) 147 (| &) 1.05 (12) 1.01 (18) 1522 (12) ABCDEF 1234
UCExp-HD g 102 (12 143 {13) 214 (4] 224 (18] 2BE (21) 183 { 8) 140 (12) 144 { 8§ 140 { 9) 1547 {13) BCDEF 1230
100TEH 10 107 (7] 150 { ) 200 (24) 212 (28) 281 (19) 1.72 (18} 145 ( 8) 1.08 { 7) 120 ( 3) 1506 (14) BCDEF 1221
LIC-2105 9 102 (1) 1.38 {17} 208 (21) 223 (19) 284 (17} 1.78 ({13} 1.35 (19) 1.08 { 8) 113 { &6 1487 (15 BCDEFG 121.4
10137184 10 103 (109 1.38 ({16} 207 (200 222 (23) a0z (9 1.73 (18} 1.3 (18} 1.02 (15) 1.0 (17} 1480 (17) CDEFG 120.8
11147010 " 080 (27) 137 (18] 216 (10) 226 (14) 280 (20) 1.71 (20} 1.28 (23) 1.00 (18) 083 (23 W5 (20 EFGH nry
11131186 1 101 [13) 1.28 | 24) 200 {23) 213 (27) 278 | 24) 1.65 {Z2) 1.32 (20) 1.02 {16) 087 {(21) 1499 {Z3) FGHI J 1150
LIC-2683 g 083 (24) 135 (21) 1.85 (26) 223 (19) 268 (25) 146 (26) 1.23 (26) 1.00 (17) 1.03 (14) 1387 (25) GHI JK 1125
11147012 " 082 (25) 1.26 (27) 1.84 (28} 210 (29) 256 (29) 1.48 (25) 1.27 (24) 083 (24) 080 (24) 1337 (25) HI J KL 1064
LIG-2671 g 081 (28] 127 (25) 186 (25) 24T [ 24) 265 (27) 1.35 (29) 118 (28) 0T (29) 085 (3] 1314 (27 I J KL 1068

NEAN 2.7
v am
0.z2

2.00
10.36
0.30

1.M
13.77
0.3

LsD (0.1}

https://alfalfa.ucdavis.edu/+producing/variety/apr/APR-2019.pdf
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B

Field

Alfalfa_lmperia

MP

Alfalfa_Imperia

Search:

EMNNes

3. Select S-.,tp.lt:|'v".'a:E':'l':u:uc:ix-'?_-,'

4, Select Lr'::

Showing 1to 2 of 2 entries

8- = Legend
- .‘.,-r'

"W Field: Alfalfa_lmperial, BMP: Alfalfa_lmperia

Crop per drop: Water productivity of alfalfa under full irrigation
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o8 Fields

& Scenarios Alfalfa_Imperia hd
=2 hModeling ERAP
Alfalfa_lmperia hd
Show | 10 & |entries Search:
3. Select Qutp t:|Cr..-::e Pratein il

4, Select Unit:

Showing 1 to 2 of 2 entries

| # Field: Alfalfa_Imperial, BMP:plfalfa_Imperial
-2l 2010
. -l 203
W 2020

Alfalfa quality expressed as crude protein.
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BIAP

Alfalfa_lmperia

Show [ 10 2 |entries Search:

3. Select Z-,tp.lt:|c.,nu ative Irrigation Al

4, Select Lr'::

£ Field: Alfalfa_lmperial, BMP: Alfalfa_Imperial

Sl T
ag :. 1991
W 2020

Predicted alfalfa net irrigation requirement
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Predicting the impact of water allocation limits on alfalfa yield
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H scenarios Alfalfa_lmperia hd
122 Modeling BMP
Alfalfa_lmperial_Allocation_Limit W
Show [ 10 2 |entries Search:
3. Select D.,tp.lt:| Forage Yield hd

4, Select Unit: [{USHon/ha W

Showing 1to 2 of 2 entries Do 1o - Kawt

= Field: Alfalfa_lmperial, BMP: Alfalifa_Imperial_Afbcation_Limit

& 2009
o~3 M 1996
.. M 2020

Reducing irrigation by 50% significantly reduces yield of later cuttings ~0 tons/ac of the last two cuts
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B Scenarios Alfalfa_lmperia v
2 "|'1CH:I'E||-I'E BMP
Alfalfa_lmperial_Allocation_Limit L
Show | 10 # |enires Search:
3. Select C-.,tp_lt:llfruc& Protein W

4, Select Unit:
Showing 1tao 2 of 2 entries Drension 1c - Next

+ Field: Alfalfa_lmperial, BMP: Alfalfa_Imperial_Allocation_Limit

_ C REES
»o H 2013
W 2020

Notice increase in crude protein as yield decrease for the later cuttings.
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% Fields

Erml

M Scenarios Alfalfa_lmperia hd
=2 hodeling BMP
Alfalfa_lmperial_Allocation_Limit hd
Show | 10 # |entries Search:

3. Select E-,tp_lt:lc.,nu ative Irigation hd

4, Select Lr'::

Showing 1 to 2 of 2 entries D i 1 - Mext

| £ Field: Alfalfa_Imperial, BMP: Alfalfa_Imperial_AllocapfT_ommT

 3M 2020

FARMs cuts of irrigation when total cumulative irrigation reaches water allocation some time in July in 2020.
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Effect of deficit irrigation on yield

1-_-_m j. 1= 7 Legend
I:Ell

“= " W Field: Alfalfa_lmperial, BMP: Alfalfa_lwp;: El___&hlﬁi‘ﬁ:- Himit <0~ * @l Field: Alfalfa_Imperial, BMP: Alfalfa_Imperia EMQ ion_Limit
- J{"'
._l
s
s ' 4
* ;i
W g
,-—", ;
F 's
If- v .,"——J
1 T | 1

Deficit irrigation: Irrigation Full 1rrigation
frequency limited to 7 days
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Other resources

* Weather and Climate Data: NASA Power: https://power.larc.nasa.gov/

* Soil data: Gridded Global Soil Info:
https://www.1sric.org/explore/soilgrids

* A video tutorial on how to use the FARMs web app 1s available at the
following url: http://kisekka.ucdavis.edu/software/farms/.



https://power.larc.nasa.gov/
https://www.isric.org/explore/soilgrids
http://kisekka.ucdavis.edu/software/farms/
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