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BACKGROUND

 Short-day or June-bearing, day-neutral and
everbearing

 Short-day cultivars are sensitive to photoperiod
and temperature interaction for flower induction

* Photoperiod: <14h; Temperature: <15°C

* Photoperiod x Temperature requirements vary by
cultivar: ¥ (1) photoperiod; P (V) temperature
except >25°C




BACKGROUND

* Chilling requirement - breaks dormancy; enhances
vegetative vigor and fruit production in SD cultivars

* Occurs naturally in the field
* Done artificially for uniform growth and flowering

0" to 7 Cin the dark or under short daylengths for
weeks to months

* Requirement varies by cultivar



BACKGROUND: Effect of Chilling

Number of chilling hours affect plant vigor after
dormancy period:

* Too little: enhanced vegetative growth; fewer flowers
* Too much: delayed initiation of new flowers

» Adequate: Balance of vegetative and reproductive
growth - enough leaves to support
flowers and fruits; sufficient flower
initiation



SIGNIFICANCE OF THE STUDY

* Interest in growing strawberries

. . BusinessMirror
under tropical conditions: Davao, T P
”.O]'.O, Cebu, Bataan, Pampanga and Camsur farmer finds gold in
Slcawberies |

Bulacan. Stawbert
 Fruits are small; Fruit set is low.

» Concern for the effect of increasing
global temperatures on production of
temperate crops




OBJECTIVES

Can chilling improve plant vigor enough to
counteract the effect of high temperature growing
conditions?

1) Determine whether chilling can enhance the
vegetative and reproductive performance of
strawberry at high temperature growth conditions;

2) Compare responses of strawberry cultivars to
chilling and subsequent growth at high
temperatures




METHODOLOGY

* Runners obtained from Benguet State University
(3) and a commercial grower in Metro Manila (1)

e Cultivars: Toyonoka x (Fern x Toyonoka); BSU
Pierre; Fern x Strawberry Festival; Hawaiian

* Runners planted in open field at Salikneta Farm,
Bulacan in July and served as mother plants

* Runners from mother plants rooted in garden soil
+ Coir



METHODOLOGY
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METHODOLOGY

trawberry plants in open-field plots

* More chilling: increase in leaf
number, leaf size, runner production

* Less chilling: fewer flowers, smaller
and fewer fruits

* Adequate chilling: more and bigger
leaves, fewer runners, more flowers,
better fruits




RESULTS: TEMPERATURE AND PHOTOPERIOD

Figure 1. Average hourly temperature (°C) at experiment site for the entire 8 Table 1. Average photoperiod from August 2015 to February
duration of the study. 2016 at the experiment site.
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*Source: (http://aa.usno.navy.mil/data/docs/RS OneYear.php).



Effect of chilling on number of leaves

Table 2. Number of leaves of four strawberry
cultivars ten weeks after transplanting m the field.

Number of Leaves
Cultivar Unchilled  Chilled p

“TFT” 7.40 a 1690a 0001
‘BSU Pierre’ 6.40 a 10.50b  0.021
“FSF~ 3800b 3.00c 0.166
‘Hawanan’ 16.19 ¢ 2522d 0.023

*Same letters within a column mdicate non-significance.
p values are for Unchilled vs. Chilled.




Effect on Runners and Branch Crowns

Table 3. Number of runners and branch crowns produced by four strawberry cultivars ten
weeks after transplanting 1n the field.

Number of Runners Number of Branch Crowns
Cultivar

Unchilled Chilled p Unchilled Chilled p

“TFT™ 0.00 a 0.80 a 0.121 250 a 3.60 ac 0.094

‘BSU Pierre’ 1.00 ab 0.60 a 0.513 0.90 b 270 a 0.003

“FSF~ 1.20b 0.78a  0.322 0.50 b 0.44 b 0.820

“Hawaiian” 208D 300b  0.245 311a 4.56 ¢ 0.038

* Same letters within a column 1ndicate non-significance. p values are for Unchilled vs. Chilled.




Effet on flowering and fruit set

Table 4. Mean number of flowers and fruits from four strawberry cultivars.

Number of flowers Number of fruits Fruit set (%)

Cultva | Unchilled Chilled  p | Unchilled Chilled  p  [[Unchilled Chilled ~ p

“TFT 11.0a I1.6a  0.795 0.6a 20a 0.018 62.2a 14.6a 0.010
‘BSU Pierre’| 10.7a 9.7b 0.468 3.3b 23a  0.709 35.2b 23.3b 0.667
“FSEF” 3.3b I11.7a  0.035 1.0c 20a 0482 20.0¢c 21.1b 0.956

“Hawanan” 13.3¢ 0.0c 0.001 8.0a 0.0b 0.010 59 .9a 0.00¢ 0.005

* Same letters within a column 1ndicate non-significance. p values are for Unchilled vs. Chilled.




Effect on fruit

Table 5. Length, diameter, weight and soluble solids content of fruits of four strawberry
cultivars.

Length (cm) Diameter (cm)

Unchilled Chilled Unchilled Chilled P

“TFT” 244 a 1.94a 1.78 a
‘BSU Pierre’ | 1.97b 252b 240b
“FSKF” 227 ab 2.69b 234b
“Hawaiian” |2.03 ab none none

Weight (gm) SSC (°Brix)

Cultivar Unchilled  Chilled Unchilled  Chilled  p

“TFT” 84a 5.67a

‘BSU Pierre’ | 49b 1043b

“FSE” 100 a 10.33b

“Hawaiian” 91a none none
* Same letters within a column mdicate non-significance of means.
SSC — soluble solids content. p values of Unchilled vs. Chilled.




Summary of Findings

Cultivar Leaves Runners Branch Crowns
FxT) ** NS NS

BSU Pierre * NS **
FxSF NS

/ Hawaiian * NS

Tx(FXT)
BSU Pierre NS
FxSF NS

Hawaiian ** (V)




KEY FINDINGS

* The effect of chilling on the vegetative and
reproductive growth of strawberry varies

e Cultivars respond differently to chilling and
subsequent planting at high temperatures.

* Chilling can possibly be used to alleviate or
improve the fruiting and fruit quality of certain
short-day cultivars



RECOMMENDATIONS

* Optimum chilling conditions for these and other SD
cultivars need to be determined.

* |t may also be of interest to strawberry growers in
the highlands to expose runners to a chilling
treatment prior to planting in the open field.

 Study dormancy and the optimum photoperiod x
temperature conditions in the Philippines to
maximize production under highland conditions
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