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EFS Variety Trials (2004-2009)
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: | Sometimes we have to wait in line.
Maybe EFS varieties could help us
wait patiently in the field ?




INTRODUCTION
EFS Variety Evaluations

» Certain processing tomato varieties have
been bred for Extended Field Storage

(EFS).

- Some EFS lines are in UC statewide
variety trials.

+ The UC protocol does not address the
potential for extended field storage.




INTRODUCTION

EFS Variety Evaluations

+ Yields DECREASE when HOT TEMP occur for
sustained periods and disrupt fruit set.

* Previous work by others looked at planting
EFS lines EARLY and harvesting them LATE.

* Perhaps some EFS varieties can set fruit well
in the heat and/or store well in the field?




Why EFS Variety

1. What can we expect to
happen to tomato yields &
quality if varieties are held
in the field?

Are some EFS lines better
than others at field
storage?

Can EFS lines be a Harvest
Management Strategy?

Can EFS lines be an answer
to the heat set problem?




OBJECTIVES
EFS Variety Evaluations

1) Evaluate EFS lines over harvest dates
that span several weeks.

2) Evaluate yield and quality differences
within and between the EFS varieties
over time of harvest.




EFS Variety Trials - UC WSREC - Fresno County
Varieties Tested 2005-2007 (6 trials)

1) AB2 4) PS 345 7) H2401
2) H8504 5) Sun 6368
3) H9780 6) Sun 6374

{ PLOT size: 60' row x 66" bed SEEDED 4 reps/experiment
Furrow irrigation 3 harvests/experiment split plot design



2005 EFS Variety Trials - UC WSREC - Fresno County

Varieties Tested

1) Halley 3155 5) Hypeel 849 9) U 567
2) H 8504 6) PS 345 10) U 37
3) H 9780 7) Sun 6368 11) U 886

4) H 9997 8) Sun 6374 12) AB 2

{ PLOT size: 60' row x 66" bed 4 reps/experiment
Furrow irrigation 3 harvests/experiment split plot design



2005 EFS Variety Trials - UC WSREC - Fresno County

Expt. Seeded Harvest 1

#1 April 12 Aug 29 (139 DAS)
#2 April 27 Sept 12 (138 DAS)
#3 May 17 Sept 26 (132 DAS)

* only 7 days after H #1
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Table 1: Grower's main interest
EXPT. 1 Seeded April 12, 2005

Harvest 1. AUG 29 (139 DAS)
Harvest 2: SEPT 12

Harvest 3: SEPT 19

Variety & code Yield Tons/A % Rots °BRIX

H1 H2 H3 = AVG H1 H2 H3 AVG| H1 H2 H3 AVG
2. H 8504 437 446 495 459 | 36 2.9 6.1 42 | 545 530 518 531
3. H9780 46.0 430 384 425 | 59 58 193 103] 568 548 545 5.53
6. PS 345 406 384 439 410 | 42 70 175 96 | 530 523 518 5.23
4. H9997 450 401 355 402 7.2 7.7 252 134 ) 490 488 470 4383
9. U37 373 433 367 391 ( 8.0 73 117 90 | 533 498 515 5.15
5. Hypeel 849 363 345 386 365 | 47 161 141 116)| 578 500 510 5729
7. Sun 6368 332 342 332 335 7.0 87 178 112 ] 6.28 598 545 590
12. AB 2 351 350 267 323 | 103 135 332 190 598 578 565 5.80
8. Sun 6374 336 349 261 315 84 131 284 166| 6.20 6.20 6.13 6.18
11. U 886 336 346 251 311 93 203 320 205|538 535 540 5.38
1. Halley 3155 321 298 296 305 | 88 144 206 146| 6.15 565 513 5.64
10. U 567 39.2 297 209 299 | 100 327 314 247| 510 500 4.9 5.02
average 380 368 337 36.2 73 125 214 137 | 563 540 529 544
LSD 5% (Var) 4.2 4.9 0.22

LSD (Har)  ----------- 0 R 243 e feee- 0.108 ---------

LSD (var X Har) 7.2 8.4 0.37

CV % 14.3 43.8 4.90




Table 2: Grower's main interest
EXPT. 2 Seeded April 27, 2005

Harvest 1. SEPT 12 (138 DAS)
Harvest 2: SEPT 26
Harvest 3: OCT 3

Variety & code Yield Tons/A % Rots °BRIX

H1 H2 H3 = AVG H1 H2 H3 AVG| H1 H2 H3 AVG
2. H8504 332 344 363 347 | 4.7 78 219 115 503 525 520 5.16
4. H9997 440 303 280 341 76 302 493 290| 483 485 495 4.88
6. PS 345 346 367 267 32.7 79 125 383 195 518 513 525 5.18
7. Sun 6368 36.6 322 288 325 6.0 175 31.3 183]| 573 575 528 558
9. U37 350 294 299 314 | 43 103 191 11.2| 510 503 498 5.03
3. H9780 358 315 262 312 | 56 126 254 145| 558 538 545 547
8. Sun 6374 327 304 274 301 ( 110 225 317 21.7| 6.05 593 545 581
5. Hypeel 849 321 264 238 274 | 53 193 386 210| 520 533 515 523
11. U 886 302 253 196 250 | 157 242 381 260| 528 530 543 533
1. Halley 3155 280 247 198 242 76 264 518 286| 550 520 523 531
12. AB 2 274 164 198 212 | 141 345 457 314 | 565 560 555 5.60
10. U 567 285 209 123 206 | 235 405 502 381| 500 533 545 526
average 332 282 249 287 94 215 368 226| 534 534 528 532
LSD 5% (Var) 3.2 6.8 0.15

LSD (Har)  ----mmmm--- 1.60 - e 341 - e NS --------am--

LSD (var X Har) 5.6 NS 0.26

CV % 13.8 37.3 3.50




Table 3: Grower's main interest
EXPT. 3 Seeded May 17, 2005

Harvest 1. SEPT 26 (132 DAS)

Harvest 2. OCT 3 (only 7 days later)

Variety & code Yield Tons/A % Rots °BRIX
H1 H2 AVG H1 H2 AVG| Hi H2 AVG
4. H 9997 285 249 26.7 75 164 11.9 | 5.03 4.98 5.00
7. Sun 6368 240 28.6 26.3 | 116 116 116 | 563 5.33 5.48
11. U 886 258 25.2 255 | 8.2 15.7 11.9 | 533 5.40 5.36
12. AB 2 231 264 248 | 105 20.1 153 | 553 5.48 5.50
9. U37 19.0 271 231 | 10.0 132 116 | 525 4.85 5.05
2. H 38504 23.2 20.2 21.7 6.9 10.0 84 | 528 5.05 5.16
6. PS 345 195 224 209 | 5.2 8.0 6.6 | 510 5.05 5.08
10. U 567 16.7 211 204 | 10.7 140 12.3 | 520 4.98 5.09
3. H9780 18.1 222 20.2 5.1 9.4 7.3 | 520 5.08 5.14
5. Hypeel 849 169 234 201 | 4.2 8.2 6.2 | 528 5.18 5.23
8. Sun 6374 21.0 185 19.7 | 11.1 137 12.4 | 583 5.75 5.79
1. Halley 3155 16.8 21.6 19.2 | 104 183 144 | 550 5.28 5.39
average 21.3 235 224 | 84 132 108 | 5.34 5.20 5.27
LSD 5% (Var) 4.9 5.6 0.19

LSD (Hary ~ ---—-- 201 -—- |- 228 —--—-- [ 0.079 -----

LSD (var X Har) NS NS NS

CV % 22.1 51.8 3.68




Processor's interest is somewhat
different from Grower's
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EXPT. 1

Seeded April 12, 2005

PTAB & Cooked °BRIX

Harvest 1: AUG 29
Harvest 2: SEPT 12
Harvest 3: SEPT 19

Variety & code PTAB °BRIX Cooked °BRIX
H1 H2 H3 AVG H1 H2 H3 AVG
8. Sun 6374 6.2 6.2 6.1 6.2 6.3 6.1 6.1 6.2
7. Sun 6368 6.3 6.0 5.5 5.9 6.2 5.7 5.6 5.8
12. AB 2 6.0 5.8 5.7 5.8 6.1 5.5 5.6 5.7
1. Halley 3155 6.2 5.7 5.1 5.6 6.0 54 53 5.6
11. U 886 5.4 54 5.4 54 5.5 5.3 5.4 54
3. H9780 5.7 55 55 55 5.7 5.2 5.2 5.4
5. Hypeel 849 5.8 5.0 5.1 5.3 5.6 5.0 5.2 5.3
2. H 8504 5.5 5.3 5.2 5.3 5.6 5.3 4.9 53
6. PS 345 5.3 5.2 5.2 5.2 5.4 5.2 5.1 5.2
9. U37 5.3 5.0 52 5.2 54 5.0 5.0 5.1
10. U 567 5.1 5.0 5.0 5.0 5.2 5.0 4.7 5.0
4. H 9997 4.9 4.9 4.7 4.8 5.1 4.8 4.6 4.8
average 5.6 54 5.3 54 5.7 5.3 5.2 54
LSD 5% (var) 0.2 0.2
LSD (Har)  p--------- 0.108 ---=-=mmem=0 e 0.176 -----=mmeemuu-
LSD (var X Har) 0.4 NS
CV % 4.9 3.8




EXPT. 1

Seeded April 12, 2005

PTAB & Cooked pH

Harvest 1: AUG 29
Harvest 2: SEPT 12
Harvest 3: SEPT 19

Variety & code PTAB pH Cooked pH
H1 H2 H3 = AVG H1 H2 H3 AVG
4. H 9997 443 461 461 455 | 4.56 4.79 4.93 4.76
10. U 567 445 454 459 453 | 4.64 4.67 4.84 4.72
6. PS 345 434 449 451 444 | 4.73 4.54 4.68 4.65
5. Hypeel 849 434 451 447 444 | 4.65 4.55 4.70 4.64
11. U 886 442 456 452 450 | 4.38 4.61 4.87 4.62
1. Halley 3155 432 442 439 438 | 4.68 4.48 4.66 4.61
9. U37 434 449 435 439 | 451 4.55 4.70 4.59
7. Sun 6368 434 441 450 442 | 457 4.49 4.67 4.58
8. Sun 6374 431 445 457 444 | 4.45 4.53 4.70 4.56
3. H9780 429 439 450 440 | 434 4.50 4.76 4.53
12. AB 2 431 441 439 437 | 421 4.43 4.58 4.41
2. H 8504 428 435 442 435 | 4.24 4.39 4.53 4.39
average 435 447 449 443 | 450 4.54 4.72 4.59
LSD 5% (var) 0.06 0.16
LSD (Har)  |-------- 0.031 --—----—--- | e 0.080 ------------
LSD (var X Har) NS NS
CV % 1.69 3.7
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» Earlier plantings brought higher yields
* T/A decreased & % rots increased

+ ° Brix was relatively stable

» Color was acceptable

 pH may be the limiting factor

* Varietal selection (as always) is key




Can EFS be a Harvest Management
Strategy?

Is EFS an answer to the “heat set” problem?
Will Processors tolerate higher pH?




Then in 2009 ...

We investigated ...

Are they real?

What factors could be affecting pH and acidity in fomatoes

Variety? Location grown and conditions?  Fruit Maturity?




—a—AB 2
—e— PETO 303
—o— UG 113
—%—CXD 179
——BOS 3155
—A—H 2401
—m—H 9557
—o— H 9663
—A— H 8892
—A—H 9780

2002 2004 2006 2008

Trend of increasing pH from 2001 - 2008 is valid.




Conclusions from PTAB data

= Not due to geographic shift in production

2. pHincrease occurred in most varieties and
In all 4 counties examined.

3. pHincrease is possibly related to fruit maturity.




(2009 Field Trials)

= Grow 4 varieties: AB2, N6368* H2401* H9557

at UC Davis and UC West Side REC (Fresno).
Prepare and analyze microwave hot-break juice.

= UC Davis - Fruit tagged at the turning color stage to
identify a sub-set of fruit of uniform maturity.
Tagged fruit harvested weekly continuing for 5 weeks.

= UC WSREC Fresno - Entire row section harvested at
commercial maturity then weekly for 3 additional
weeks. Yield of red fruit determined.

*Extended Field Storage (EFS) varieties



(UCD Food Science Lab)

= Microwave hot-break juice analyzed for
Brix, pH, Titratable Acidity, and Lycopene
by T4 students.

= Analysis of individual acids: citric, malic, & glutamic
and sugars: glucose and fructose.




RESULTS:

Yield decreases if fruit is left in field for extended season.

EFS
Varieties
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RESULTS:

Sampling trial was started
prior to peak maturity.

Both color and lycopene
methods indicate

color increases,
then is fairly stable.

USDA color

Lycopene (mg/kg)

—m—H2401
—o—AB2
—A— H9557
—0-—-5Sun6368

10 20 30

Days from turning color

—— H2401 —o— AB2
—A— H9557 —©-—-5un6368

10 20 30

Days from turning color




RESULTS:

5.0
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Both trials determined increases in pH with maturity.




= Average pH increase with maturity
* Fresno trial ~0.015 pH unit/day
= Davis trial ~0.010 pH unit/day

= Historic PTAB data.

= Overall ~0.008 pHun

Y
* |[ndividual varieties ~ 0.012 pH unit/year

Increase in average maturity at harvest
of only 1 day per year

would account for historic trend.




RESULTS:

—m—H2401

- —@— AB2
—aA— H9557

[ —© - Sun6368

10 20 30

Days from turning color

As pHincreases, both
Titratable Acidity and citric
acid (primary part of T.A.)
decrease.

T. Acidity (%C.A)

Citric Acid (g/L)
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RESULTS:
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glucose + fructose (g/L)
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Citric acid goes down, but it is not converted to sugars.
Instead we believe it is used
as an energy source in the fruit and respired away.




RESULTS:
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As maturity increases,
viscosity decreases.

This is reflected in higher
(runnier) Bostwick values and
a decrease in pectin.
Undesirable.

Juice Bostwick (cm)

Pectin GalUA (mg/L)
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= Made use of 35 Ag Seeds field trials involving
different growing conditions in different
locations throughout the state.

» Grew the same six varieties at each:
APT 410, AB2, N6366, N6368, H2401, H9557

= Brix and pH analysis conducted by Ag Seeds.




Colusa 2-Apr 5-Aug 125 Drip Transplant 4.41 5.36
Colusa 20-Apr  24-Aug 126 Furrow Seeded 4.35 5.35
Fresno  13-Mar  22-Jul 131 Drip Transplant 4.56 5.41
Fresno 25-Mar 18-Aug 146 Furrow Seeded 4.45 5.84
Kern 30-Mar  27-Jul 119 Drip Transplant 4.52 5.93
Kern 13-Mar 12-Auyg 152 Furrow Seeded 4.35 6.10

Slightly higher pH in
Drip fields using Transplants vs. Furrow irrigated fields using Seed.

Recent changes in production practices may also affect pH.




It is the Maturity of the Fruit!

1. Breed for higher acid, lower pH, especially in
EFS varieties e.g. H2401 .

2. Add citric acid during processing.

Calculate to lower juice pH 0.1 unit requires
about 0.3 |bs citric acid per ton tomato

3. Modify break process:
Use cold-break to create more acidity.




Thank youl
Are there any questions?
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