[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.8.7 ]

(\WA5) FAY G oY sladaion ¥ ojladt WA ala ol SLEL 536 5 asle dlas

ol 0ga0 ST 19 g !y 9 gy iy PV gl Camdyld skl
! )‘é )5 OL}V)

Effect of V and | Trellis Systemson Vegetative and Reproductive Growth
and Fruit Characteristics of Thorny Blackberry
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Table 1. Effect of trellis systems on vegetative growth of thorny blackberry.
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Fig. 2. Effect of trellis systems on shrub yield thorn blackberry.
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Table 2. Effects of trellis systems on physical and chemica characteristics of fruit thorny
blackberry.
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SS) 9 luse
Sl Ll Jals 5 5 ost 9 3o Jlad slaca Lo Slasla 635 ol Gl LSl wwlis sladass
L.)f-)l‘i‘f:‘ .CA.A.:L‘J ‘J LS.);S_)J:‘J‘AL’ &i_)las 6“\7:15 G‘ALAJJJJ&J‘_SJJ;‘)‘J;A Qﬁ)laj.e:lv C.u.u:!_)‘d ‘C\LALA.A‘)J
i (Y Llasad) g (Sl AACAY LV s pls Slalis 5o 5 olS Ll 30 Sga 5o 0S558 Llate
Ol 3l 5o e SV sk 5 5550 wsaaly Sy Wl 55 e ol g LAl sl s o sasl GladAls b 55 5 5 dly o
Ol 5 g susl als Gl S jee b Jals @ Wl e s Sid @dbos Gl sl Saas o Slee

(A) 2l 55 AL 5 Somly o gladl 4B 5 (Vo 51) Sidiy a8 @ Oll S Gl S0

¥-A


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.8.7
https://journal-irshs.ir/article-1-303-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.8.7 ]

il 9 g wds oV gl i b sladilol 3

Jad i
North East
800 2 1500 o
600 b ‘ 5
- N ‘\‘ 1000 4 ‘
N ;
200 \\ SO0 7, /
‘g —~ 0 NN //
'j x y 4 L
5 .
182
= ’ ok
N 5 .
=2 ghidals West
- 80 4 Inside the canopy
N J a a
Gl
: | . .:
{ ; 7
NN, i

Al
Control system

i o
1 treflis system

Ve e e

V trellis system

all
Control system

| e s Al

I trellis system

VY oy gl il

W treflis system

Fig. 2. Effects of trellis systems on Light intensity in different directions of thorny blackberry. In each
column means with same letters are not significantly different at probability level of 5%.

Sy slacd,> a5 Sl SKiles aiw 0 50 015 sl Sid 20 il slo gz j0 98 Sad  dilels g9 56 =Y S
A o ge A 6l)ls 70 Jleix] o 1o a5l

S
(4als) S Glabun 5o (s wd alas) s iin Slad by Sl do gy il wid il Gl

ad Jolis 55 1) oS (Sidaw pedld oS al Syl (3538 4 oLS albll 5 Sl oS5 4 e
0l 5 g, ALl S ola g T 5 Ly eadls i o Shae wald bl b cnlio Lo | cacssls aiboles
oS 38 Hletle G o0 Vo el dlels b dwlie 5o 538 5 il I8 Slutl Ho aa b i
oo 0 Ladals cal 5 Gdy ol 55558 Wile (la S5y Gl ¢ B LV sl wbbe
s Slae i 51 5 1S Globun (pSile (oo g a; RN b ool 5 el g pusd Sl (Jgmns
235 8102 550 Bl Olsie s Vs o bl (0l 5l oty Hlas 0355 YU (blags (3001 5 S s o 5en
A Gle) s sl g B G 3 Col Lo Wia s wsd e lgidig (pun s dse DlsA shi S
il i wld Gl sl St o gae Gasey 5 (A Glo) el a5 b w0 S G 5wl Sae

g 83l 18 (s 9 g0 sl 5o 50 e sls 5 5 K0u ¢l

References &bo

oag) olie Gl 5 ol sbiw LSS B AL (S5 8685 L5 ATA0 gulse p g p I3 gulaa N
FV(Y) FVA-YAY (o)l SLebs asle aolilins . a2l
2. Agati, G., E. Azzarello, S. Pollastri and M. Tattini. 2012. Flavonoids as antioxidantsin plants:
Location and functional significance. Plant Sci. 196:67-76.
3. Bounous, G. 1993. Situazione, tendenze e prospettive della coltivazione dei piccoli frutti in
Italia. Frutticoltura, 1:29-38.

¥4


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.8.7
https://journal-irshs.ir/article-1-303-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.8.7 ]

ollKas 5 ke

4. Caillouet, O. C. 2016. The effects of shade on growth, development and yield of a primocane
fruiting blackberry, ‘Prime-Ark 45’ to extend the market season. Horticulture
Undergraduate Honors Thesis, United States of America. 145 P.

5. Dale, A. and T. J. Blom. 2004. Far-red light alters primocane morphology of red raspberry.
HortScience, 39(5):973-974.

6. Dunn, J. S., M. Stolp and G. G. Lindsay. 1976. Mechanical raspberry harvesting and the
Lincoln canopy system. Amer. Soc. Agr. Engrs. 76-1543.

7. FAO. 2014. FAOSTAT database collections. Food and Agriculture Organization of the
United Nations. Rome. Access date: 2013-04-22. URL.: http://faostat.fao.or.

8. Fernandez, G. E. and M. P. Pritts. 1994. Growth, carbon acquisition and source-sink
relationships in “Titan’ red raspberry. HortScience, 29(4):245-255.

9. Finn, C. E. and J. R. Clark. 2011. Emergence of blackberry asaworld crop. Chronica Hort.
51(3):13-18.

10. Funt, R. C. 2013. Growth and development. In: RC Funt and Harvey KH (Eds), Raspberries.
CABI. Pp 83-90.

11. Gallagher E. J., K. W. Mudge and M.P. Pritts. 2014. Growth and development of “lllini
Hardy’ blackberry (Rubus subgenus Eubatus Focke) under shaded systems. Agroforest.
Sys. 89(1):1-17

12. George, A. P, T. R. Hiek and P. Ludders, 1996. Early shading reduces fruit yield and late
shadingreduces quality in low chill peach in subtropical Australia. HortScience, 4:561-571.

13. Ghasemzadeh, A., H. Z. E. Jaafar., A. Rahmat., P. E. M. Wahab and M. R. A. Halim. 2010.
Effect of different light intensities on total phenolics and flavonoids synthesis and anti-
oxidant activities in young ginger varieties (Zingiber officinale Roscoe). Mol. Sci.
11(10):3885-3897.

14. Goulart. B. L. and K. Demchak. 1993. Physiological responses of "T", "V" and hedgerow
trained red and black raspberries (Rubus ideaus L. and R. occidentalis L). Acta Hort.
352:159-165.

15. Hassan, H., S. Sarrwy, E Mostafa and M. Dorria. 2010. Influence of training systems on
leaf mineral contents, growth, yield and fruit quality of “Anna” apple trees. Res. J. Agr.
Biol. Sci. 6(4):443-448.

16. Kassim, A., J. Poette, A. Paterson, D. Zait, S. McCallum, M. Woodhead, K. Smith, C.
Hackett and J. Graham. 2009. Environmental and seasonal influences on red raspberry
anthocyanin antioxidant contents and identification of quantitative traitsloci (QTL). Mol.
Nutr. Food Res. 53(5):625-634.

¥y-


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.8.7
https://journal-irshs.ir/article-1-303-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.8.7 ]

...wfg/_jjwfgj_)ﬁ_;#v_jl CA;QJ_;/.J(;‘L&L;L@L‘:JJ’/

17. Krewer, G., E. G. Fonsah and G. Boyhan. 2006. A Three-year study on the effect of trellis
type on yield, fruit size, and economics of blackberry production in Georgia. Food Distr.
Res. 37(1):97-100.

18. Mabrouk, H. and H. Sinoquet. 1998. Indices of light microclimate and canopy structure of
grapevines determined by 3D digitising and image analysis, and their relationship to grape
quality. Austral. J. Grape Wine Res. 4(1):2-13.

19. Nehrbas, S. R. and M. P. Pritts. 1988a. Effect of pruning system on yield components of
two summer-bearing raspberry cultivars. HortScience, 113:314-321.

20. Nehrbas, S. R. and M. P. Pritts. 1988b. Effect of training system on performance of hand-
harvested summer-bearing raspberries. HortScience, 23:126-127.

21. Perkins-Veazie, P. and G. Nonnecke. 1992. Physiological changes during ripening of
raspberry fruit. Hortscience, 27(4):331-333.

22. Pritts, M. P. 2002. From plant to plate: How can we redesign Rubus production system to
meet future expectation? Acta Hort. 585:537-543.

23. Prive, J. P., J. A. Sullivan, J. T. A. Proctor and O. B. Allen. 1993. Climate influences
vegetative and reproductive components of primocane-fruiting red raspberry cultivars.
HortScience, 118(3):393-399.

24. Riesselman, L.B. 2014. Photosynthetically active radiation and root-zone temperature
effects on high-tunnel primocane red raspberry growth and development. Graduate Theses
and Dissertations. 70 P.

25. Rom, C. R. 1991. Light thresholds for apple tree canopy growth and development.
HortScience, 26(8):989-992.

26. Sa'nchez-Moreno, C., J. A. Larrauri and F. A. Saura-Calixto. 1998. Procedure to measure
the antiradical efficiency of polyphenols. J. Sci. Food Agr. 76(2):270-276.

27.Sagers L. 2005. Smal fruit. USU Extension Publications. PP 1554
https://digital commons.usu.edu/extension_histall/1554

28. Sdlisbury, F.B. and C.W. Ross. Plant physiology (4" edition). Wadsworth Publishing
Company, Belmont. California. 1992. 682 pp.

29. Slinkard, K. and V. L. Singleton. 1997. Tota phenol anayses. automation and comparison
with manua methods. Amer. J. Enal. Viti. 28(1):49-55.

30. Smith, H. 1981. Plants and the daylight spectrum. CABI. 508 pp.

31. Sonsteby, A. and O. M. Heide. 2008. Environmental control of growth and flowering of
Rubusidaeus L. cv. Glen Ample. HortScience, 117(3): 249-256.

32. Takeda, F. 2002. Winter pruning affects yield components in Black Satin eastern thornless
blackberry. HortScience, 37(1):101-103.

¥\


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.8.7
https://journal-irshs.ir/article-1-303-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.8.7 ]

ollKas 5 ke

33. Vanden Heuvel J. E. 1999. Effect of trellising system and cane Denison the production of
red raspberries (Rubus idaeus L.). The Faculty of Graduate Studies, Guelph University.
136 P.

34. Vanden Heuvel J. E. and J. A. Sullivan. 2005. The Effect of V-Trellising on Primocane-
Fruiting Raspberries (Rubus idaeus L). Small Fruits Rev. 4(3):107-112.

35. Vanden Heuvel, J.E., J. A. Sullivan and J.T.A. Proctor. 2000a. Cane stabilization improves
yield of red raspberry (Rubusidaeus L). HortScience, 35(2):181-183.

36. Vanden Heuvdl, J. E., J. A. Sullivan, and T. A. Proctor. 2000b. Trellising system and cane
density affect yield and fruit quality of red raspberry. HortScience, 35 (7):1215-1219.

37. Will, R. E., N. V. Narahari, B. D. Shiver and R. O. Teske. 2005. Effects of planting density
on canopy dynamics and stem growth for intensively managed loblolly pine stands. For
Ecol. Manag. 205(1-3):29-41.

38. Wright, C. J. and P. D. Waister. 1986. Canopy structure and light interception in the red
raspberry. Acta Hort. 183:273-283.

39. Wrodlstad. R. 1976. Color and pigment analysisin fruit products. Station Bull. Agriculture
Experiment Station Oregon State University. 624 P.

40. Winsche, J. N., A. N. Lakso. T.L. Robinson, F. Lenz and S.S. Denning. 1996. The bases of
productivity in apple production systems: The role of light interception by different shoot
type. HortScience, 121(5):886-893.

41. Ahmadi, K., Gholizadeh, H., Ebadzadeh, H. R., Hosseinpour, R., Hatami, F., Abdshah, H.,
Rezaei, M. M., Kazemifard, R. and Fazli Estabragh M. 2015. Agricultural Statistics in
2013. Center for Information and Communication Technology, Department of Planning
and Economic, Ministry of Agriculture, 147 pp.

¥\Y


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.4.8.7
https://journal-irshs.ir/article-1-303-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1396.18.4.8.7 ]

Iranian Journal of Horticultural Science and Technology 18 (4):403-412 (2017)

Effect of V and | Trellis Systemson Vegetative and Reproductive Growth
of Vineand Fruit of Thorny Blackberry

A. Effati, H. Sadeghi and M. Hadadingjad* !

Optimal management of environmental factors, on the trellis systems farming, is one of the
solutions to increase product quality, especially sunlight. In order to investigate the vegetative
and reproductive growth of thorny trailing blackberry in the three trellis types, an experiment
performed that including hill (control), | and V systemsin acompletely randomized design with
three replications. Measurements of first year vegetative traits and physical and chemical traits
of berriesin the second year showed that trellis types had a significant effect on vegetative and
reproductive indices of blackberry compared with the control. V trellis system had maximum
number of flowersin cluster (3.4), antioxidant capacity (78.7%) and total phenol (564.5 mgg?)
in compareto others and increased 49% yield compared to the control. The amount and intensity
of light showed considerable effect on plant growth and the yield affected by light absorbance
in leaf area, aswell asits uniform distribution in the foliar. Results of this study showed that V
trellis system has a positive effect on the vegetative and reproductive characteristics of trailing
thorny blackberry via separating the cane from each other and increasing the light penetration
into the canopy.

Keywor ds. Anthocyanin, Blackberry, Floricane, Leaf area, Light, yield.
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