= $329LAS (oulibly &y i3
Journal of Agricultural Meteorology - ol ”u ‘5“ a0 dmnls)
(Iranian Soc. of Water and Irrig. Eng.) .C) ORI S e M. P
Vol. 8, No. 2, Autumn & Winter 2020, pp. 26-34 ¢ TF¥F. o VAR lie 3 5l F o)lods A
DOI: 10.22125/agmj.2020.208040.1082 gl hegh (oole dlio

Solw (ool8l Lyl p yo (RUDUS SP.) ol Slinod 08 y dw oy (s piolyly 9 (2o )5 3LS oy

AR #Y K . I
S5 GOl (Guge 7 gadYg 59,85 Lo ¢ (gos (e ol

VWAL A/ bl s &
VR AN - ey gl

cuuS>

@ g onl yo el wly el eSS gl Lo)S (e Hladie cdlpo il 93 g, Joe (ool Llyl 4y az g L olS 2
&) 5l o e 050 pB el oad Sy ol ol St 08 aw (5gleid Al >l ole)S slaasly o)
Fsy WA 5 V@) il i @ (Gopn®) Sbs s (Gooke) Gsbe (G953 Olskew 08, ol it alilS 4y (ale
L 59068 ol eSS cgr Sl alises a8l ol )3 5L oS ols lid bl aidged (g 4SS o Iy b,y b cils
b ook 08, 093 Wlls 4 S 5 s (g a8 (el azyo TV o) Slo)S 5L w055 ol Siad i lo Sglas K0Sy
397 Sy Sedybo 5l ookl b gl (oorlll Larlyd 0 oj095 08, hiledios Sl (655D )0 oga (Cabe 4z y0 BY -0 0) (ol S
5995 ologd v8, (pl 0gue a5 Al poie AlS o8, 5l eolatul oS oo wily Jb 4y 039, AV Slej o3l o 1) 895 Jaame culys
P L Slas 151 50 a5 by 08, )0 090 Juad 5l )5 Jpame adgi 4 e g s )b 4 Sl Jome 08l o oy Ll
Ol el ooy iy a1l ay S 92l Jsbo 5 0500 ST ()35 9 005 S SYsb (55558 0,90 alils glds y0lee 5 w085
3 Lol eolzdl 5list 5og) (wyoslee o 51 el 3998 Uolie (B0 5 0adiil pB1 ple 51 5095 Lol o8, cnl yo &5 el Jl> 5o
Glosls ae; 10 (LS lalllas b Jgamme (o) pd 4 yzmie (el a0 BB+ ) o, U ogee L5025 yloj 51 5YL ol )5

235 (oo drog 8 Shae Gl g il o pae colia sla ogad Sul gz LS l i B s - ol

SS E98g dmb b g conS Sloladl plowil gl 1) oolio
oo boolen (S s pladn wile pee slas,
el (Hussain et al,, 2016) oS s i
Pl 5 Sted (Sojgl9d Alisee o lpe mono g Cow o
Sooal WlgS oo Al e 12 )3 (L e Glroged @Bgen
0,90 ;o Iy Al aidls ogue CutnS g odgi (0 axgi b
Ao S5 5| (Sasslysed ady wnls (b oS (gslys
Ghamghami et al., ) 545 o0 o> (g, dl> 10 5)lg
Loy Slodo 5l 5 5 ol> (sl Aane slaoges (2017
S2elg 58 oy Al o0 955, 0595 hilo a5
Gl el ol (ASTy 0920 50 Jele (o Fipte 355,
I GrmaS Gblie gom GlalS ojrae azy oany
(Harrington et al., 2010) <l (5 pwdpmw sble

do IS0

Jelgs @ a5 sl anlo slaosy aslllae «535)538

3yl (S pgol 5 laomeces; Lulpd (S5
Bz Sl ol Sied Su3eleid cinos (nl by
ooy wwd e oilal a5 WS o Ciogs |, oLS W,

csfs pole 0aSails ¢ SLEL 09,8 whl palid IS i gel Lals |
Olrl el (ormb glie 5 (55,9L85 pole oliilo

2aSasls el pwaige 03,5 yltS oulidlya ol
Olnle)be (b wlie 5 (55)9liS pole olSals (ol (omiige
(rezanorooz@yah00.Com : Jsiue i g5 )

2aSingy 5 2l psle eaSadls il pole 098 ol T
&l g 55)9laS pole olkaidls gl GlalS (g slacs,glid
Ol (gl s

:allie &l;J (e

@5 6 b ooldl Ll j3 (RUDUS SP) obow Stes o3, dw o, sloyial)ly 5 (olo)¥ Lo oy p AYAY o ol solas o) (g0 59,95 & cshomo
DOI: 10.22125/agmj.2020.208040.1082 .\ £-Y «(¥) A «(s5,5LeS wliilgn
Mohammadi, A.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. DOI: 10.22125/agmj.2020.208040.1082



DOI: 10.22125/agmj.2020.208040.1082

ol,5es 9 iy 59565 vy

250 2 g5sden 9 (s599:8 (@and Ahmadi., 2017
Gl Ll s (S5 Sead 5 sl Stiad 4355 g
55 ez 51l sl 5 WISl o aorocin;
alllas 3550 Lz g 58 9 B sl s gmne il le
oliS onl yo (Hoover et al., 1989) el ax8 5 |18
3 St b)) as Sl Canl ol VAAA L s
los S so 08, Jlods 1 ol 3blie 5l (slosgamme
Sz S oo Joe bazls wl;y Gl bl olyea
(ogedo 42,5 0 2L LoF caslil b Juab s
Siod e 3ble god) byll o o)l Sen
0 a5 Cwl lgz 6,90 SOl oL Jles g0 ol
5 ot W 5l o by (sles 5 b5 35, Jsbo ame
b, el (gloy <8l po b 0gS ) (oSl 51 oy
5L olme (Moore and Caldwell, 1985) oS o el
BByl s el Yool Sy il a6 glo e
ol g bl o cels Vere gl i bl
Loogs, Jad yo ol el pas D90 j0 45 )l
o2 St 1 ghge ol oS le ) 5l Gl
ailyr ol 5l s il pB)1 )L
Slelw 51,8 ol gl (Overcash, 1963) sl &9,
solatwl T(GDD) 59, a>,0 L g "(GDH) o, a>,0
daine bl LS (5 los (Saur, 1985) 358
bS5 @l b (G e Jole g0 J5S S
Slypgol 4 aty plaS" ;o Coenl 2 a5 o)l 18
Citadin et ) cuwl Oglate lins) g b Job jo dilais
alises plB )| 4 2zl Lis o g0l wllas (al., 2001
auwolas o «Silvan» ¢ «Marion» alex> 5l ol Siod
Ll ;1 Young 4 Marion Boysen wile g, pl3,)1 L
o S5 5 Shas woges o5l sy oloj 5 B 055
G el ol 0yl 9 K (JSB el g e Wi,
Sk el sleyS iy 5o syt Jood g 039 5995
Finn et al.,, 2005; ) silails JbSis § oS
Clark, 2008; Finn and Clark, 2012; Oliveira et al.,
3 e jshateay YeVA Jlo jo siagh 4o (2014
Olrl oz ol Sied Slap5ol5 le)S 5 aleye
ol Koo 4355 Loz 5l B0l 10 allucSs slaasls

! Growing Degree Hours
2 Growing Degree Days

Journal of Agricultural Meteorology

9 JM 6‘9.&75;_4T )‘ LSQLS (RUbUS L) ol.z.w Sieos
Gleo b oy jo olS ol aigs o)l pgllae o Slae
oogmes 4230 93 5| om0 o SzsS sleoges
LbLs,| (Hussain et al., 2016) wig, so s 3l yoo )
2l 352y @leF Gl g e L Gl A5
Wlgs o wgad Byl Jol5 jsbar (olep 5l azilis
9 030l Grizren g 998 489S 9 S (b U e
Wogre CuieS Wl oo Zuledys 5 4l plais Eob o)
a5y 0598 Job )3 ol o8 (Jlo (ul b s als ],
g b Jole opl s o (ialidl ], LS clldl ol
obS 39090 Ui pplopw Slebo 0905 (2 &
Sleear ol )8 axly (Ruiz et al,. 2007) o135 oo 3!
sloslag, ol 5 £58y ;o SIS0 e Jolse 51 (S
ol abaid I o (LS o Sojeled ki
oS g 0 Slas (gl soeo 00US (pnnd Jole pien
5 (lsd) wly ol anwgs » ol Jole b
5 330 g0 )l (oo U Jparme o Sles (iznen
e cstlys Sl s Segslss slasli, 5 ik
Sl lsmgol 4 azg b S¥game ab) Jl8) S0
30 Oldlae Ko b awslie o (Kishore,2019) el
3,90 50 Olalas i) ol glod Slyd 51040
W slag )b 0 Lo )S oo Sl g 039 52l Lo S
ale>3l (Citadin et al., 2001) sgi oo )l S
S (135 egre (LS50 )3 (KGeleid U re 0 Pt
L oL:f 4.J.>)/a U"‘ B PL LSQQ‘G?SW d.l.?-).a
ool sl platzy g Lo gt (Jarme slagis
Woldte @Bl )5 (S35l Jolye oy W Bl
Sl )b abez sl o5 sla el 5l s ke Wlsi oo
Oley wdls p canlin loy e 4 Lol ccwlio
e canlin o)) DLl 4 g s Lo g SBI L oL
kS bS5 gl b 2Ll (IS ke oel
BOg0 ddgi j0 ouiiS fund Julse dlax sl cosiS >
g by S 0 gwlel Jole oo pizmes aiil oo
Fallah Ghalhary ) 55, o leds 4 2alS logas g

S39liS (wlililgh &y i

Vol. 8, No. 2, Autumn & Winter 2020, 26-34

YE-YF. a0 TR yliuo) 5 jls ¥ olech A ol



YA DOI: 10.22125/agmj.2020.208040.1082

w9 2l 5l oy

4 0500 Eals -y 5 (5 5len 5 Sl (I3 Blgs o e
Ol pegdle ol (s (gh5l9d o5 e el
Wlgs oo olS ady Sl 5 LS axly 5L alal,
9 Jyame S5909d s S lp e )l
5 2l Glayeite a4 al) Jolpe goly 23l eizeen
ol pll 5 Gas 13 (Kishore, 2019) wil lse
oy ady alize J>le ole)S 5L 0550 Llegh
Mg Sileaine 5 x5 LI Cuz 1 ohew Sil
byl mpid g pgd Jyame adyi b g Juab 5l gl
5 @l Cax a5 sba .l ol i (63, 5L5 59
@ azgi b Soe 3ble )5 Siad alide Bl g
bS5 @b Jeily 5 d9zse o8l Ll
Db dude 5 (55,0l Sl 0550 Gl Az 10 0550

g g olge
oo S5 Sl 03, e ingsy ol plol sliian
oKasls O9eesS 50 0al lulid g Sglaez Hlo,5
A8 eolinulsyge )le (b mlie 5 (559laS pole
o0k (Oloke) Z8 (py095 Joli pB)] cnl 288
Byl el (b)) DU (wyps 9 (os)le) MM
Ao, deld hg, 4 VWAD Lol o oolatwls jge
Ay Gl e i8S LS GllS 5o e 5 00l ST
loy ] olo s 5Ls @8, AF LI 35l o canlia (ol
(olopw 3lo &8, jelatedy ol ploeil i O U F o 4
a0 Vel S gles jo g ealiz,) B lalS 5l leasy,
SIS bme slod oy b 285 18 g
«(Carter et al., 2006) celes Yo o CldS 5l o cloasy
gl ) s Biby laaig glopw 5L oSS 258 L
slalos By j0 g ool i aldS 4 \YAF ologo
Colesyd S 18 G9dend ol JeeSS Cur VL
8,8 S s SB ol b s o baay
YA Gl 0 g wgmadw 42,0 YO 39, 0 AlE gloo

slalos Clelos o1 51 s ol o ugands a0

od 5k lag b aslsl Ho lau0 3 clilosly oads oLl

ﬁb)‘ 5 Lboj.:.@ O g 0G0 ‘_J-&iuu) ‘G.Q.)Jf ‘Libdq"j?
alje, soslo b I8 (gl ol cud ol Sied alizo

BN YSNINUNS JENCE VRN Br: I TRV PO E PP

Journal of Agricultural Meteorology

3t oty ol Sied ygunSIS 5l 55 s o
e Y sl 5 s 0 e 5 Gpslesz
sl Lo (Garazhian et al., 2018) wssls,l 3 wgundos
oo Voo e d(polopw (g) oo Jold (oloyw
S 6l oy moloyus sl Fer 5 Ber F-
aloolaiwl cele ax s Jaw 3l ole)S 5l ke
oloyw 5L as ol plas plasl saslewsdy sloaxs
®loys Caelw B LYo 5l ) 0590 sla Bl
Sloyns o bS5l Jlade rizee Sg e
Dy yuiie Sl 4z 30 ((9,35) YEFA U (juul) FAYY
5 el b jlade as ols las o] Cawddy glaas. s
9 Wl RIPI L g o)l wSe alal) SKuSe L oS
Gl pleS Sl jlade ihie oy Sk s
b Olnl (oog olow Sied (lojoo 5ls mizen wbos
5o bl ok e Silin 5 e (sle (Sl
Jeily 9 S35 (omyn 4 &5 (Shogh @bs .ol
oy90 a5 ols las s asls, ol Siad sl
VEY BV g 55, VAY B V-9 51 alisee b5l (o5s)sid
Ol Geizmed Cesl Doglie p9o 9 Jol Jyamme )3 59,
Gl WS K086 b il o6 Jgame odgs
=l X saegh o (Rotili et al, 2019) culs

Wby slp G e 2leF 5l & ol plas
o il ol oligl ol 5LS S50 boges 5 asls
2 ke abeS slasls 5 (Sojgled ab) Jolie 28
iyl 55 AL WS Syae 5l el Jsan
Sl Joily 5 (orldl slopsiite & Jpazo by
adg Wy, (Kishore, 2019) og walem duie 5
) g YoO F Jlo jo a5 conl glaisSa obw Sicas
Sl omsy S8 50 i @ 15 el 50 Lo o] S
5 ol Sl adgy )l (Dixon et al., 2015)
Sspgbay w@nsls 6, Keia lF 2 sl
o 9 Sl (b mle 5l el Siws
20l i a5 w3 (S VY )9S o Sl © )90
Hadadinejad et al., ) <l ool adgs o005l oLl
5 ise eolinul gl Syseled Umlhe 5l a1 (2017
ogen yup SS9 YL o Sles 4 aliws 5wl

Sl (owlililgn &y pid

Vol. 8, No. 2, Autumn & Winter 2020, 26-34

YE-YF. a0 ATAR b 5 3l oY oyl A ol



DOI: 10.22125/agmj.2020.208040.1082

Nl Xt PLIL R TY

b e slacels slas 5 @iglsids Sl ool
Olokew 08 aw )5 $35l98 Jolpe 51 So j0 4 o,
Y ez aby Celu 4z o dnle 5 6Ly 5 on)le
Sglas ol plid Jolpe opl 51 0 4 Gas; sl
Al KA LY S o gylo s

52°30'0"E 53°0'0"E 53°30'0"E

N

—+

36°30'0°N
36°30'0'N

Legend
[Z7) study Area
Kilometers
0510 20 30 40
52°30'0°E 53°0'0"E 53°30'0"E

36°00°N
36°00°N

axdlbi 390 alliin (o Ldl i Cunngo —) S

Figure 1- Geographical location of the study area
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A) bud opening B) blackberry flowering-C) fruit
formation (Fruit set) blackberry-D) blackberry fruit
ripening
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Figure 3 - The heat requirement values of the
different Phenological stages of cultivars Silvan (Zs),
Marion (Mm) and Tupy (Dt) Blackberries
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Figure 4. Date (DOY) occurrence of different blackberry phenology stages of three early Zs cultivars (Silvan), Mm
Myers (Marion), Dt late (Tupy) (different blackberry phenology stages A, B, C and D according to Figure 1)
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Table 2. Analysis of variance of traits examined in three blackberry cultivars

Change Degrees of Shoot . Soluble Fruit

Sou rc%s frgedom Sucker Length Fv/Fm Photosynthesis pH Solids Weight

Varieties 2 0.33" **604.7 0.0006 " 0.28 1 *0.004 **30.45 **1.34
Error 6 0.22 7.88 0.0001 1.29 0.002 0.53 0.83
C.V. - 35.35 13.30 7.84 16.25 10.41 6.90 22.53
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Table 3. Comparison of mean traits examined in three blackberry cultivars

Varieties  Sucker (n) Shoo(tC II%t;ngth Fv/Em P(Tlont]c())slylggf:ﬁ;s pH Solu(kgsi%ollds Frmt(\é\)/elght
Silvan 1.33ab bc 73.66 0/74 a 6.88 a 3.27b 129a 4.25 ab
Marion 1.66 a 80.66 b 0.77 a 7.34a 3.39a 119a 3.29b
Tupy 1b 101 a 0.74 a 6.75a 3.22b 6.95b 459 a
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Evaluation of heat requirement and growth parameters of three cultivars
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Abstract

Each plant requires specific amount of heat units complete its growing season. In this study, the heat units of
different phenological stages of three cultivars of black raspberry have been investigated. After maintaining the
chilling requirement, the studied cultivars were transferred to the greenhouse. The cultivars; Silvan (early),
Marion (medium) and Topai (late) spent 91, 109 and 118 days from planting to harvest in the greenhouse,
respectively. The results showed that the heat requirements of different raspberry cultivars to complete the
phonological stages are different from each other. Early black raspberries variety has a lower heat requirement
of 43,000 Cumulative Degree Growth Hours (CGDH) and produce larger fruits than their parent medium
maturing variety with a heat requirement 51,000 CGDH. Under the climatic conditions of Sari, early maturing
cultivars showed the capability to produce fruit in a 91 days period, while the same variety cultivated in the
greenhouse, produced the fruits 2 month earlier, which is important in off-season production. For the Topai
cultivar, which differs from early and middle cultivars in most traits, the phenological stages were longer and
the single fruit weight and stalk length were higher comparing to other cultivars. However, in this cultivar, the
buds break occurred earlier than other cultivars, although the higher heat requirement from fruit formation to
ripening i.e. 55000 CGDH led to later ripening of the crop. Further studies on bioclimatic requirement of other
blackberry varieties for proper management decisions and improving the production is recommended.

Keywords: Chilling Requirement, Fruit Ripening, Bud Break, Blackberry, Greenhouse
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