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Estimation of Chilling and Heat Requirements of Thorny and Thornless
Blackberry Cultivars Under Laboratory Conditions
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Fig. 1. Interaction of chilling requirement on first bud burst in blackberry thorny and thornless cultivars.
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Fig. 2. Interaction of chilling requirement on duration of 50% bud burst in blackberry thorny and thornless
cultivars.
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Fig. 4. Interaction of chilling requirement on heat requirement in blackberry thorny and thornless cultivars.

Ber Vel e, b iz gl jo 5 aiils ) L2al5 g,y alojw Slebo GlBIL 2l )S 53 gl nl 5o
@ Sl 00ls las 0g5 1 Sle )8 5L yiiion 93 50, e 08, eized el 0uld aulS o lade 51 de o el
e 5705 sl JolS 8555 & s, 5 0l g i S sl 10,5 68,1 o 5 s lyicsm (IS sl
oot sla 8 283 5 pllan (5Lod & ity B (o S5 s o (e U5 il S 55y o il 5 18
Sl 05 Ygase (S5 oloywils b olaolSe jo calizes sl SBeSE loy jo Sglas 5 wils oo (S atis > o
(Janick & Paull, 2008)
Whle Celw B0 ¢ 3l S ooy oyl jo a5 ablie jo |5 o pl )l dilgx 0l atie yol> iagh o
e s Bblie 55 Slolin) b Siapdle 5 oo slad (sl 6l il 33l b anlys azlse S |
GlS 55l lgie 4 by 5L @ oS, (23S 50 (el alpls S9d o0 (LS50 Sl (B (plo s LS el pos @
SOl )2 (2 Qb SeS 05 (olopw 5L L laed) (olulid 5 (olop Lo )laie GedS Geizmen 09h (6 Liu 4y

S5 A
Ol o, 1 o ols lis olBiule;l 5 aslso pw Lal i 5o sl Sied pB,1 sloym 55 b3, s ggemme 4o
SBsSD Gyt Gogedes a2 )0 oz Gloyw cel B0 v o (45350 ) (g 08, 5 el Ve e 28l 0 b sl 9 s le
S5 e 5o Wy plas 3l oo JBlo oo gSit b ailyz _LlbgSid g, pgls ad aeiie delolys olzdl 3lisl adgl alyz
Ty Loy Sl Yoo 00 (6hsd) oy 085 55 Sl Voo 50 (Ulokew 5 52,l0) 3995 (e 5 090095 08 99 L)
oS Lol 18l s s lime ol 0 Lo Sl V1o b g0 o o, 45 el o 5 ool b, sns o
by plis @lisee g (bo)S 5hs (gwy iz 09d o0 ol Jlr Scied CuiS 55 Bblie jo Dy 4y alep LS (ol 0

M..\.Q‘P awls GsLo;)Lu u‘)..uo sLa)....J el Voo BYes 00gdte 4O ‘sil.n).w)Lu u,uol.: C.'))}oo)b Us")ﬁ)l}@ pé))\)

19


http://journal-irshs.ir/article-1-618-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

Ohles 5 b

oy el VYoo B0 e iy oy 9 (2o 5l el Gloy oad (GYsb D90 50 Lel w0 &) i (2850
S e 35 5 b ol (al55 L ol ) 3 .3l sl T3l Lol lisSE sl ¥ (le S S
Sl Voo 280 b g wiidls 6 ale)F LS o Sl To e 30 b 5 gsle ke 08, dn 2 4S5 j9boey

A aalS o ol 5 ole e 5L

References L

Allona, 1., Ramos, A, Ibafiez, C., Contreras, A., Casado, R., & Aragoncillo, C. (2008). Molecular control of winter
dormancy establishment in trees: a review. Spanish Journal of Agricultural Research, 6, 201-210.

Alonso, J. M., Anson, J. M., & Espiau, M. T. (2005). Determination of endodormancy break in almond flower
buds by a correlation model using the average temperature of different day intervals and its application to
the estimation of chill and heat requirements and blooming date. Journal of the American Society for
Horticultural Science, 130(3), 308-318.

Arora, R., Rowland, L. J., & Tanino, K. (2003). Induction and release of bud dormancy in woody perennials: a
science comes of age. HortScience, 38(5), 911-921.

Bassi, D., Bartolini, S., & Viti, R. (2005). Recent advances on environmental and physiological challenges in
apricot growing. X1l International Symposium on Apricot Breeding and Culture, 717, 23-32.

Black, B., Frishy, J., Lewers, K., Takeda, F., & Finn, C. (2008). Heat unit model for predicting bloom dates in
Rubus. HortScience, 43(7), 2000-2004.

Campoy, J. A., Ruiz, D., & Egea, J. (2011). Dormancy in temperate fruit trees in a global warming context: a
review. Scientia Horticulturae, 130(2), 357-372.

Dale, A., Sample, A., & King, E. (2003). Breaking dormancy in red raspberries for greenhouse production.
HortScience, 38(4), 515-519.

Drake, C. A., & Clark, J. R. (2000). Determination of Chilling Requirement of Arkansas Thornless Blackberry
Cultivars. Discovery, The Student Journal of Dale Bumpers College of Agricultural, Food and Life Sciences,
1(1), 14-19.

Gao, Z., Zhuang, W., Wang, L., Shao, J., Luo, X., Cai, B., & Zhang, Z. (2012). Evaluation of chilling and heat
requirements in Japanese apricot with three models. HortScience, 47(12), 1826-1831.

Garazhian, M., Eshghi, S., & Gharghani, A. (2018). Chilling and Heat Requirements and Their Correlations with
Environmental Conditions in Iranian Native Blackberry Genotypes. Iranian Journal of Horticultural
Science and Technology, 19(1), 115-126.

Guo, L., Dai, J., Ranjitkar, S., Yu, H., Xu, J., & Luedeling, E. (2014). Chilling and heat requirements for flowering
in temperate fruit trees. International Journal of Biometeorology, 58, 1195-1206.

Janick, J., & Paull, R. E. (2008). The encyclopedia of fruit & nuts. CABI.

Korner, C., & Basler, D. (2010). Phenology under global warming. Science, 327(5972), 1461-1462.

Lamb, R. C. (1948). Effect of temperatures above and below freezing on the breaking of rest in the Latham
raspberry. Proceedings of the American Society for Horticultural Science, 51, 313-315.

Liu, Z., Zhu, H., & Abbott, A. (2015). Dormancy behaviors and underlying regulatory mechanisms: from
perspective of pathways to epigenetic regulation. Advances in Plant Dormancy, 75-105.

Mohammadi, A., Norooz Valashedi, R., & Hadadinejad, M. (2020). Evaluation of Heat Requirement and Growth
Parameters of Three Cultivars of Blackberry (Rubus sp.) under climatic conditions of Sari, Iran. Journal of
Agricultural Meteorology, 8(2), 26-34.

Nekoonam, F., Moghaddam, M. F., & Zamani, Z. (2018). Evaluation of chilling and heat requirements of flower
buds in three commercial apricot cultivars by using different models. Iranian Journal of Horticultural
Science, 49(1), 25-36.

Olsen, J. E. (2010). Light and temperature sensing and signaling in induction of bud dormancy in woody plants.
Plant Molecular Biology, 73, 37-47.

Palonen, P. (2006). Vegetative growth, cold acclimation, and dormancy as affected by temperature and
photoperiod in six red raspberry (Rubus idaeus L.) cultivars. European Journal of Horticultural Science,
71(1), 1.

Ratili, M. C. C., Villa, F., Silva, D. F. da, Rosanelli, S., Menegusso, F. J., & Ritter, G. (2019). Phenological
behavior and agronomic potential of blackberry and hybrids in a subtropical region. Revista Ceres, 66, 431—
441.

Ruiz, D., Campoy, J. A., & Egea, J. (2007). Chilling and heat requirements of apricot cultivars for flowering.
Environmental and Experimental Botany, 61(3), 254-263.

Sanchez-Pérez, R., Dicenta, F., & Martinez-Gomez, P. (2012). Inheritance of chilling and heat requirements for
flowering in almond and QTL analysis. Tree Genetics & Genomes, 8, 379-389.

Westeood, M. N., & Westwood, M. N. (1993). Temperate-zone pomology: physiology and culture. Timber Press
(OR).

Yazzetti, D. (2001). Evaluation of chilling requirements for six Arkansas blackberry cultivars utilizing stem
cuttings. Inquiry: The University of Arkansas Undergraduate Research Journal, 2(1), 18.


http://journal-irshs.ir/article-1-618-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

Iranian Journal of Horticultural Science and Technology 25 (1): 93-100 (2024)
Research article

Estimation of Chilling and Heat Requirements of Thorny and Thornless
Blackberry Cultivars Under Laboratory Conditions

Somayeh Tabari 2, Mehdi Hadadinejad®" and Reza Norooz Valashedi?®

Sari Agricultural and Natural Resources University, Mazandaran, Iran
* Corresponding Author, Email: (m.hadadinejad@sanru.ac.ir)

In order to determine the chilling and heat requirements of blackberry cultivars, three thorny
(Tupi, Marion, Silvan) and thornless (Merton) cultivars were collected from the blackberry
collection of Sari of Agricultural Sciences and Natural Resources University (SANRU) placed
in the refrigerator. Treatments were included cultivars and chilling hours (300,500,700,900,
1100 and1300) in three replications and 10 samples. Then the floricanes were placed in the
greenhouse under 16 hours of light and 24 ° C and the number of days to flowering of the first
bud, the number of days to flowering of 50% of buds and the final percentage of bud breaks
were recorded and the heat requirement was calculated. The results showed the highest rate of
first bud burst occurred in the thorny cultivars of Silvan, Marion and Tupi in 700 hours of
chilling and the cultivar thornless Merton in 500 hours of chilling. Among the thorny cultivars,
two very early and late cultivars (Silvan and Marion) in 700 hours and late cultivar (Tupi) in
300 hours of chilling reached 50% full bloom earlier. While thornless Merton cultivar reached
this level with 1100 hours of chilling. Examination of heat requirements of different cultivars
showed in thorny cultivars, with increasing chilling hours, the need for heat decreases. So that
all three cultivars of Silvan, Marion and Tupai in 300 hours of chilling, needed more heat,
which has decreased with the increase of chilling hours until reaching 700 hours. In thornless
Merton cultivar, from 300 hours of chilling to 700 hours, the need for heat has decreased, but
after that, reaching 900 to 1300 hours of chilling, the need for heat has also increased. In
general, thorny cultivars needed less chilling than thornless cultivars to open the first bud and
achieve full flowering. Therefore, cultivation of thornless cultivars in areas with chilling units
of less than 500 hours is difficult and requires additional treatments.
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