it 9 cyloy 39 "9 190" o5 (S9aT (SOam0 (AT g (T ST g 3 ol (5395 quw E9 I

5 s ¥ Yoo L Vo e e e .
palie (a8 uga lala (ot 5 ey oAl T jliliags clesans J(Supd )b oul jimua dabld

Belolsl sl b b s @il ple KEL S ke 5 oedke oS 685 il
fatemehasanzade@gmail.com
U TN o RT3 PY -y A R [ cH N E oS W i e
mali.bahmanyar@gmail.com
(33U s 5 sl (Sl Ol (GLEL ple Dliied Ande oS Shod Slaesee 5 LS e saSKiagy Slskd |
taraiesi@gmail.com :w.uui, sl

Bahi_ialiliS@yahOO.C0m ZA‘AlQ“Sl) ‘6)LM N cLa 9 LS).))L‘:S r)l.c Kisls S b (:}lp ejjf )L;.f..}\b ¥
céj)jw @‘5}3 9 L;:')_}"T c;')u.:jaj QLA)L» “;:L;L: r}lﬁ CJLZ.:E:J W}A ‘LS)’:"‘";W le.ha_hn B CJLSJA am‘;}é )L:ij\aa
j.fattahi@areed.ac.ir -ty « o,

The effect of the type of calcium fertilizer sources on the quantitative and
qualitative characteristics of ""Hayward"" kiwi fruit at harvest time

F. Hassanzade naranjboni®, *M.Bahmanyar?, T. Raiesi *, B.jalili*, and G. Fatahi Moghadam®

'M.Sc. Student, Dept. of Soil Science and Engineering, Sari Agricultural Sciences and Natural Resources
University, Email: fatemehasanzade@gmail.com

2Full Prof., Dept. of Soil Science and Engineering, University of Sari Agricultural Sciences and Natural
Resources University, Email: mali.nbahmanyar@gmail.com

$Assistant Professor, Horticultural Science Research Institute, Citrus and Subtropical Fruit Research
Center, Agricultural Research and Education Organization (AREQO), Ramsar, Email:
taraiesi@gmail.com

* Associate Professor, Dept. of Soil Science and Engineering, Sari Agricultural Sciences and Natural
Resources University, Email: Bahi_jalilis@yahoo.com

®Associate Professor, Horticultural Science Research Institute, Citrus and Subtropical Fruit Research
Center, Agricultural Research and Education Organization (AREO), Ramsar, j.fattahi@areed.ac.ir

it 9 cyloy 39 "9 193" o5 S9aT (SOam0 (A g (T ST g 3 ol (S395 quw E9 I

mali.bahmanyar@gmail.com :45<s J ous™

*Corresponding Authors; Email: mali.oahmanyar@gmail.com

1



ouS>

S oS 534S Cedls Gdae pzie S 5 OF 0 ils 5 ool (558 6500 53 515 3550 Sl paie 31 (S ol 138 5 4l
U‘i‘ SR 0 9a0 Ay °)J>g;l’¢))‘)'é§}:5 LSUMSLT ;J’ AJJA.? 0 g0 Qﬁbéidmjg;cﬂ.:gbw 6&“})‘&2}5 I 0 90

A plowil sl 0les 53 a5l 035 (58 Sosen AS 5 oS SS 55 el 5355 e g5 ST s sk 4 Ras

5 e dS S S IS ol S al e b 33l S lacS sk B s s gSB g 4 a3l ety 5 3l
505 a5 (lsa 530 ke b ondS 1 IS 3L plone dslae 5 Jgeme O 20 3 S 0 SPGB L) S SIS
G35 2 (o S Ay Al o 3 3L glowe SLED): 35 Olos (e L35 am jo 53 L sbos ST 051 Ole3) 2 shome Olo 53
S o3 elS Oia pole 5 bl Sl (ol paised S5l pladl Sl e s s A3 bl DS slas
ot e pn a8 5 AS S S5 5 el ot s Lo e ey oy /Y 3l sy e il 31 pn 51ie a8l 51 ey S (5, S 5100
oS 5 05555 (IS J3 C el 5 e (&gl 25 BB bl (gt (S 03le o3 (TSS) Jhoms ol 3130 e s K5 035
A (6 Se3lLl esme o

5 eSSl slbaoles sl e 30 e g 5 S 03 03580 5 eeedS I S slasled 2L slaee ol 0L i laaily
3 eelS LIS Glasled 53 e see CBL he o ey A g sl L 3B 3 e O35 Aops VY Ol I Eel dS IS
eSS Sl 5o (AL skoes Olaj 5l 5 5 ,0) 0 g St o3le Ao s i A sdalie LBLd slowe ol 5L > edS 20
Il 5B 53 cabdsloee lajlas dd dald @ Cond 000 Ol 5 LB andenl 4oy VY Ol A3 & e S Dl Sled 3
p35 5 dsl 50 Lo 5 S LIS Slas 5o AL sleee ol 5B 00 € el s ARSI Jglome b slge Ol 6,530 3l slome 55
A el s s o bl o U5 Olan el Sl 2l ghoms (i 135 S (2 by eSS 20 Sl 3 2 ke

S Sl Shs e e 55 0l 3 erdS Slasled U s S S Dl e Gl gl sl b 38 S 4t
A ss 56 sl DL (gt e S e Shs G eedS LIS L sl il dald [l b oaglie 55 adllas 5 e
L5 6ls 53 658 SIS s @55 i 050 A5 £33 5B L aslin 53 g AS Sla S35 s L, Il 50 L3 S mle
sl 353 0 4o 55 IS (58 03 s e g el (2l Sote S5 Al 1 3 0 e Bl Cpeal 4 e g
St plnil o e A fab b oS S

J}L:u J.dl?' A\jA <o d.:.aLl:} 0 900 U)} 0 a0 wl";{“"“’(ﬁw 6“63‘3

PPR VP



Olosle s el iz Sl bl S (il e s 6sS ol o2 e lmbe o8 6sS
S 5 L o sl e M5 Oler 00 655 0F Ok o 5 Dl Sl he VL Sler (5505l L1
35 I Y L adses s e Dled 4 Jpeame cpl eSS 0 5 5 Dl e 5 Cemsd 5 Osabiess
Jlpa YA0 YL A5 L 5 Ol oy e Dled 0 ($5S e liSUT S e s 5 o3 S 5 4 5 Ll OYY L LG
@bl Sl elal  Js el Olgr 5o (58 oiSUI S ey 0L 5 Wkl (s (e 3 A o5
M) clesls olal s 4 Sl Glaslil 5o (w08 g 0l A 5 J goas
S8 e w8 ol oS ) sad s LS 2 S belse p e S S0 D RS 4l
e O S S 0l (0L U Dlls JalS Lol en ese udS 5 Dby Bl e e 5o Sl
et 534S el Gdre a2l pSege 5SS D O Ol la 5 dile Ol s 5L 5558 olde Lole
A8 e fate or 4 1) S gle and; 5l oS Sl o5l 0 5l egr e 2 eedS 3l S 0 g kS
Ik ol ool o gon 53 ol 28 o g (O0VAS o a8 Bl Sl g oo ke B
NS 5 elid B gl (ke dier glaesl s ool 5 WSS (ke el gl peedS AL
Sl SV e Sl ae 1B 5 (5 ol b 4 sk Sl 05w 3lse sl pe 5 OF ol
s b S 0F) 303 0Vl Sl 6 g Oy (1 b a5 01 Leses 30 bl w5 ol 65,0
el 3 e s B 0T 38 cnl e s sls ke o)l bai 55 e s BB B (pbe S sl o
5 S W S5 Sl 5 G Ay 5 S e IS s e (Rl ol  guaes
315 g SB S e Ol b (S0 Bl Jhe Lol (il 5 Ik 055 (oIl pd e (Sen s
ol ul Bl 5 sl (55,0 o o)l pBomnl Gl Sl i 03 S D s 4 S slalil
dox 5l 258 slaege SI o V.:MLS ) Sl oy RIS wlol s, (7P) el V':'“JSJ:\ 5 sk
5 Nl S S5 3l aS S b 5 S e DS LUEN AT 4T 5 S Ll (558
S L el (s agee S e 00 BV S, Sl LB (a8 Ly adsl Jale n i) B85 a4 anls
S pde Jds s YF D35 e esme g sl ot 4 eldS 5505 A 5 s B0 el sl hs]

sk a1 il B b ) paie e g L 2 leS @ il el St s ndS 5 IS (AT 5T s S



lidsle Sl 5e Soge S5 e pl ol DLS S ks jsb a4 Ll g g aedS s 158
VYO 5 A0 X0 Sl g oeelS 5515 Ao o 5 S il s b oS sl 1S (7)) OLIKes 5 (6 35
el 4Bl Rl e g kS g Al U | e g Oy L2 (555 00 S plad Al e 53 s Sl S
2> LSS e s & o ZokS S bl Resk 4 8 woldS 2l 5l S 3l sl e 05
s bl Slalllae iy 53 ()l axils U albts s (IS 5 Codls Sl ey i 5 Sl 4 e
e e Shoslinal 4 2eS 5 ol antls  alts s 53 D5 B85S o UL edS LIS S0 sl
S 3 oS B S5 g el Sislite wlie 1 Gkl 53 1 i ol 5 S (5l SaSS

.g:,..w‘wﬁ)\}wﬁ.ﬁ)}»wuﬁQLA)')JHJ)‘ﬁLA" ('-;)d}':sé"}:‘

b gy g0l

22 5l oS andy Jld laaals 55 wly sl (6 s S e Slrege 5 LS o 0dSin 53 0> Eash
Sl 5 padS DS 5 (4S5 08 D10 s ke 4 VT N E Y ladle o sl el
Ol 53 D5 36 =S 05 TS 35t 03 e ) (3L ko OlS (e et 5 eedS e e
D365 Fl 0o DL a3 olal JalS el ~ b LB s L sSU D se Sl onl il
S S Gl G s i |l (6 s Ste Slaesen 5 DS e edSKin s 53 JLNO 3yl o)
A wjfjbijsuh“ujb\}&o\};p

S F s sl g el YooFr 50T Gas 5 S (S e slakiped (LT gl Sl S

= ol () ) s S s Jsene Glatss ille b3l e S placd 5 (S sl S5
JMde pioman Sosle 5l o8 s sb 4 5 sdd awge COL L S gl L ocnl ool ol
g B gie Ao 3 Bl 53 eslind BB s 5 ol

axdllas 3,90 Bl S gland 5 (SO A S ns - ) s
Table 1- Physical and chemical properties of soil for field experimental design
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cu Fe zn K P Total N Organic EC pH Soil Soil

(mg’/kg  (mg/kg  (mg/kg  (mglkg  (mglkg (%) C (dS/m) (1:2.5) Texture Depth

) ) ) ) ) (%) (cm)

24 10.7 2/6 208 44.7 0.21 1.9 0.17 7.2 Loam 0-30

15 9.4 0.6 160 354 0.16 1.7 0.21 7.0 Clay 30-60
loam
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Table 1- Concentration (grams per liter of water) of different sources of calcium supply
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Table 2- The results of analysis variance (mean square) of different sources of calcium on the
amount of nutrients in the leave and fruit of kiwi

e}:»mw.lf Dxﬁoj)j:c.; CI . . 6;\)'TA>.)> ;Jlj,.x.?cma
Calcium of fruit Nitrogen fruit aicium nitrogen d.f Source of changes
leaf Leaf
ok ok ok Sk LAJL“":'
0.28 7.13 4.23 7.42 3
Treatments
. O
0.001" 0.22 0.024"™ 0.08™ 1 d ’
Time
Kk N L“ . Lo«.:
0.004 0.02" 0.019™ 0.06™ 3 M
Treatment x time
Uast
0.0003 0.03 0.01 0.05 -
error
(A2,3) Dl ok o 15
3.07 6.12 3.69 5.78 - CoefﬂC'ent Of

variation (%)

) Sl O355 15 pxe 5 570 ClaM)s O3 Jls sme ) Jlaz] cls.w): O3 3 sl e sdias DL 5 5 4 NS 5
Lol S Sler ke o2l

** * and ns: Significant at p < 0.01 , significant at p < 0.05, and non significant, respectively
(each data is the average of four replications).
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Table3- Comparison of the average effect of calcium fertilizer sources on leaf nitrogen and calcium

ogme 055 5 KPRSTES S g peds bles
Fruit nitrogen Leaf nitrogen leaf Calcium treatments
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4.23° 5.15% 3.38° eSS 5
2.43" 3.52° 2.47° el DS
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Table5- Comparison of average interaction effects of calcium fertilizer sources and time on fruit calcium

S O lS O X S Ol xS Ol X e dS S xS IS Y Ol x b ) Ol x dals e
Y ol x VOl x Yo Vol Y ol Y ok
Calcium Calcium control x co_ntrol X
Calcium sitliir(;a‘:elx ni[ti:iteezx Calcium Calcium  Calcium time 2 time 1
silicate x nitrate x chloride x ~ chloride x
time?2 time 1 time 2 time 1
0.48° 0.48° 0.41° 0.34° 0.66° 0.68° 0.27" 0.29° ol x sles

Treatment x
time
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Table 5- The results of analysis variance (mean square) of different calcium sources on some

quality characteristics of Kiwi fruit at harvest time

J:M
el 5l g ¢S4
Jss & el s e le O3
_ _ Jsloee ) , 7o Sl 3
~ _ ax)3) (ij sl
(¢S4 (5o, O sl 25 3
(5
vitamin total .
phenol titratable dry . .
mg/i00 | © soluble = ity matter  IrMness weight SOV
© (mg/100 solids (TA) (%) (kg/cm?) (gn)
) (°Brix)
Lo las
N N N L 25027 33w 32087 treatments
0.18™ 0.87™ 31529 26.21 0.54 0.01 3
Ol
16.4™ 007" 3383 2987" 11" 0009 077 43** 091" 1 time
Obes x Hlas
Treatment x
0.6™ 0.3™ 310.5 10.76** 0.46 0.003 0.19 1.04 5.6 3 time
Lot
0.76 0.58 39.54 2.07 0.05 0.0007 0.04 0.08 0.62 - error
Sk 2 2
(M)J)
Coefficient of
2.13 6.69 6.76 2.72 1.96 2.29 1.17 3.02 0.89 - variation (%)
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* * % and ns:Significant at p < 0.01 , significant at p < 0.05, and non significant, respectively

(each data is the average of four replications).

3505 6oL 6 Ll s s egee cdgide 5 S alb e LB b 4 K, b s 8K, st

inﬁéuﬁjﬂéu&)oMquawﬁbuﬂ w‘fmf})ﬂ@}awa&))}.sb(\ﬁ*)

oolis 5 ol G etns DL D e slie ol e 3,5 5 o e D LSe35 G K, W w

» bsa K slaysst o) p eedS Glasbes 1 bl cal 53 dmes 55 s Wie & 0T e

S VMJS wbdjbu 05 (PV) UL 5 5 (0 Jsd)oilis ol oae Ml Jals jlag b oaslie

L‘*M:’.LE"’J"(":“*‘\SL;‘:‘L.JJJ"‘)‘ abu.?.m\l.!w% Lguaﬂb}a&)));’suﬁ)mémb‘)) J% 6“’“):"

)\Jjwlséu)l*g S a5 Cls g 3l e Slao g a5 s 0 QLS aS (3L a6 maS Ol 4 dald

10



2B B Sy L O3 4 g 055 peedS e £ 4S5l LS S )t g O35
0 5en 053 paeedS o 51 n 2L ploe b aS 315 OLES 05 055 » Olos 55 Dless Jolize ol S0l 4 lis
D) 5 A0 B (558 0y Dlas) o5 WWIeY 51l Ol 55 o O35 e 5 Sl (Sl dals 4 o
Las 35 soite (endS D133 5lod) 0,5 AF/PY B (558 3y losd) VAR S /YA 51 ps3 0o 53 5 (oS Sl 2
Jsl iy 56 53 S A IS Lo Sld sloee (ST 0500 55 Sl Oleg )3 e 055 sl Rl o 2ine
L s pssS st aldslme 5 A edalio o gn p o5 5 Jol iy 56 53 oS Ol 25 lajled 3 55 5 0500
V) Ol Rl 4 e (oo Ay sl 5UB) aeedS IS L 5 (3 d shee Oles 5 i ,0) ndS Ol 2
ShEle 5esls JalS 1) e g Oy 5 oS Ly oS (P Jpdar) ias Sl Oles )3 05 O35 oo
o Ol 35 53 eedS IS Gl glaclale AL gl L (V4) O 5 addst 358 0 05 055 208
0 BT 035 o (slao oo 035 il 31 ol oS 2 JS oS 55 S sutalin o o0 SCES 51y 5 o WS IS
F ﬁvu Ole3 53 amedS IS L U1 Ol 53 2 phoms 48 Lsls SLES (YA) OLISGes 5 Olilias s pizean o
kLS o o301 (I3 55 el IS B Ll e We g JS 055 (Rl B o (JS el Sl g ol S
33 03ms 055 il cpiman 5 el Laogee 035 il Col a5 il ose 4 S 5l ashdm y S Jlal s
Gl oS 313 Lo Jgbo A 5 e ST 3 53 S e DI @ Olgn 1 0500 53 endS 20530

DSy ez 039 5 A, SRl
S Dl (S 25k Ol 4 e CSL e eS8 S 0l 0L s e gee e
2SS VLGS ) mm e Sl e S kS ATA GEDS 0L 53 il Ol 3 e g 3L
285 IS VOAL (55 05) oy o Sl o5 kS ANVl pss Oles o (S Sl 2) o e Lo
Aol glao oo b amglie 3 0 g (o Jlde (Rl o it (P ) 35 Dslite (ondS 0 AS) w0 20 (L
S o gn Ay Il 5B 55 (o sd TV aedS L S L 5 (o5 V7)) aedS Ol 25 Lol 8L sl laST s
3B L3 el b 35S ST Al sl S e Sl s 5o a8 0ls DL il ) i er A
A3y p3 3B 5 (Al hee el bacalie 53 odls Ol )3 e e SRl e U e A U

s 5 w3l oS Jlad G Ol 4 S |5 ol iy e 000 A ) e 53 S Dl Ll 6 g0

11



CodS 5 M5 s sl 05 0 53 e M e lS 5,0 LSl o 5o sk A 5 0 55 052
A7) S e S ogee b L 4 5 odd g 53 ek Cs e 2B 5 ogee Odiny S8y JEAS o
GO S5 oy 0300 53 pedS (Gl 5 g by S S (Ses S MO 5 Lo
Ll g 0 gn 3 eSS 0 ge A 5l 5B 5 a5 s S

R opedS LS S S s S S Ul e p Oled s eedS LIS 2L e 53 (YA) OSes 5 5
LS ) s pf\'ﬁi'-u 53 b ol o 2l 45 (gosb 4 il ea gl e SUL 6 g 3L plS
035 I3 pme b oo Sl plSoutal e dS WIS 3L e il 5 Oles filie S g el Sy el
S XS EolF il Sl Jolh 03 penndS glas S ibd ke L (MD)OLSKes 5 s, 5 el
R P TN T e P e Y [ I I PRGN RPN RP P LIS WIS
el LSS ol ags,

bl (S 2l sl by 4 ogme S esle doys  endS mie g5 ST S 0l UL mls i SES esle
B (m...ls L) NVA/PY B (58 09) VE/AP 5l Las g St osle o s Jl Olej 5o Kt osle Aoy 5 e
S LS s i by e (K e s ity el 035 VYO B (558 050 VF/AS S o 05 Ol o
SHhe3 WY Shalidl Lol (AL d sloee OLej 51 i 50) ondS 4 S 3L slome dald jles b aslis 53 5 55
LS Ll b 658 slajled aan 5)5s 50 48 o Ol S ) e (P dsdr) A ope SES els
Dy e s My p 3 5B L anglie 530 S esle s ogee Ay Il 50 5o sl ) AL e U S
L35 Gl elnls @35 655 S pelS SShdske dlss hasn (b (MO 5 sl s, 5
5 0Ll ol anils (ol pme ilsil dald Jlad 4 Cand LELdsloee Sl Ay o g SIS ele (Gl gime &S
oo SES o3le Ao yd 45 Wsls A8 (658 e S5 p peelS 3L Jee S LEas% 3 55 (V0) OLKes
OLE (MO 5 o3l aol sl anils (5ls s Shal Bl Aald Jlos a4 Sl 0l ELT glome slajles 53
L 23 a3 53 s e S O35 Sl Sl Sl Sl S e S5 eedS LIS 3L e o sl
L35 25 55 I 35 o 9> S a3le Ao S L e 3 o () 65 5 ool5T o

chls e 5o S O35 &S Gusb 4 sl s ng\:d':u s e les u;'-ﬂj.ul.‘i e g &S

12



Jalas @S IS lad 5o 0 gm0 S 055 Ao Ol (o e 5 ol 5 oS 15 Slaslas 5 2 S
2 S alpe Gl Cel S ALl oS 5ls 0L VMO 5 st sl e3p Aoy VO
s Bosee JS U o35 5 QUG Ol Sl Il 4 e oS 50 e Ik lae)l s

s osen Oseml il B aeol  odS e g5 4S5 0L s e Ol AT BB sl
G (k) I8 3l abddow Jslb 55 ogm Osewl 2o BB aniwlllie ol Koy 3L sl
SLsless 53 5 351 (oS D) VA B (558 05) VY 51 (2l e 33 56 53 5 (oumedS 120V /Y4
i e iy il 56 s eSS L ek Bl e S (S g0 O sl 15 BB el aalllas 350
o (Fdsde) Ao dald 4 Cnd o5 Ol 25 BB an il Ao js VY 2158 ubwﬁo\ﬁjw};ﬁ
Cel ogme A, £ B L anslie 3 g A Jsl 56 s (.:..JSWLJ}bm CB_L}M\SJB olis O @L.J
g 3 BB Il Lo s AL 5 Ak el 25 BB Al L1 et Ctls (658 Slaoger 355
Al S Sl g ojlas 53 S gladend ke w bge Ogeel 55 BB anded gl pme oS 2
Fe0r Jols &S S anieul ko )s +/A=Y/0 (sl (658 cdils p Olog s Sl oo la o g0 S Lai> 3 age
b peme 3lge da Il s S Wiler JT gladond .ol SVl ds 3 V0 5 Olo S do s Frm00 oS m Ao s
Al Gt s Al e s g a5 JT gl Olpe s J g kS OL 2 3 il
53 Sedla Sl S S Sl as Labd e il (1) Al s A o g Odeny al e 5 Ladind Gl e
ok Dldlae s pman 3503 Gl pen Sl Gdes ol L 4 A o g adnd (Rl s sl SOLU
S50 a3 S Slie 5 fol atli 5 0 gl i BB Aol (S35 el o3l sloee 45 s e 0L LU 5
S s Sl G s b ol 5 (V) ol a2l

Oloj & ogen Jsloms ol slgn S mie g5 Jl a8 0l 0L ol gadlllas s Jalow el 5l ge
36 3 5 (oS Sz VIV e B (L) /85 51 o500 A3 Tl 56 3 0500 TSS atals .y Koy ik shows
Ole 51 als OLES ol e pp (7 Js)a s Sslite (el Sl 23) V/0 P B (558 03) P8 51 o500 A5 05
SRS e oge A sl 5B s eedS Sl 5 endS LIS b d o U Ll andllas 550 bl

)L“'ﬁ:'-}f”ﬂ S50 LSLQ‘)LQ.:; J—jl-*-" 0 420 J)bu JwL}- b‘jﬁwj.l.\ldmi\bj QLA)')J le>u Jw[?- J\‘}AJ(J&M

13



Szt del 5 ool LIS 3L sloms L OA) DLMSen 5 st (FU) L slalie (5l e D3t alt
ol o3gy dals s 53 S Jsbees dalr slpe ke o iy o5 sl 0L SIS (Sayp ol Oles
Aol l50 Oljee 2 (500 €55 geed Fyemel DS (035 o 3 il Sl S S Sla e 4 0s 55158
2 smeelS DS 5 L e LU G el o el DLy sl 30 e b gl a5 ARSI shows
S L gl e o 1S (alme GBlpn E 5 s Dslhte gl S deel 5 Jome dalr 3lpe Ol
53 oeedS WS 5 03 8 501 sla T 53 TSS Ol e Jialsdl 4y U1 s ol 51 13 o ys ¥ Y chle b s
(YA) Sl IS del 3 (6 ls pmn 3l 48 Jl 55 3 S bl 1, TSS [iulsil op niy Ao s ¥ ke

Sl ol Koy 5bd sl Oles 4 0500 C ool s ool e 655 3148 513 OLES S s 21 € sl 5
3 (oS 2 1S) OO/AP 5 (558 05) OY/20 5l o g iy Il 5L 5o 0l L2lbdslos SLAST 050 € ol
looles Obe 53 35 soite (eendS Sljzs ) 0 5 Ve 3 0 5 (o QOOV G (558 0540) 04/V0 Sl pss Oloy 3
ol GALdshs Slaesee 5 @odS A IS Lo ge A3 ol 5B 5 s 3L plos (Lo s C el 5 andllas 550
C opelus slde S sologme Hshey 5 (F dsdr) 55 slds op mly oS Dl b oges Ly pss 5 Jsl 50 o
s i ol plae s dald (Glae g

Olyee a8 3,8 (2,158 5801 adlS al o 3 5801 (S50 oS LIS 8L s L OF) OG5 sila
53 () OLan 5 tand ool 4l 21530 o3 YO dald jlad & G 0l 3l plone slasless € ppoli s
3 eSS 5 )8 S sl DL Sl (g5 p o d S mha 53 dS LIRS S LS AL sl
EE L s ol odss S Al Hlad 4 Cand g € pualny GialiEl el ibd e s @ peedS Ol 2
Olge 4 ol ap JLal b 5 0l (gt oS Rl 381 40 jmie oS Sled )05 Sl en J 51 Jlassy
a8 5 T Gty Jlasl 5l 5 63,8 b [ s SlaenST (ST i 5 A4S o oo odins S
ey Glis 2ol 5 B 4 5038 (6 Sl Lid adl B w5 008 (Sl L 4 S5sT Jld
(YO) S o (6,5 sl ol Sy 50l 4 o 5 L s 5 SGS

plie Lils (o il sl Ol 4 o5 JS U5 el min g5 1S 0l 0L S e i JST S

L;\Zl;”d}bw C‘ﬁb QLA) BERE) ((..3.._15 .LLJJS)\\;’/Y/\ G (3}5 Qj.)u) OA/Q )\ g;\ll_idj.lm J}‘ 4.1;-/..» BLE o Jj.\ﬁ

14



O o ndS 3l e b el iy (oS 1 20) 25 s 53 0 5 N/ YE (58 0 2V
$5S sl SU Ak b ogee 8 Sl (i 5 S g e JB Dl eslinal 5550 (6355 pe
L5 03 3B 53 S DGk 5 pelS Dl 2 shoee b s (o003 55 5 5l 5B) S IS L b
(FF) OLIKes 5 Loyt el 355 (Solite gmld o gme 53 I3 SUS 5 jme oS J1 50 5o el ey 6 00
LS 52 dhss o o I3 LS5 MR (Rl o ndS IS S s S LS 518
26l b 4 Boee S 5 L 8 0l 51 (6 Sk (IS 5ok 4 ol i Sl G il

(Y035 oo bogy o sl 6 piy3 s 5 Jho slid S LSS

Cbls 0Ly 53 0 g S S5 Fpp OL) 5 eedS 6355 b ST Kl dells £ J s

Table 5 - Comparison of the average effect of calcium fertilizer sources and time on some fruit quality
characteristics at harvest time
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The effect of the type of calcium fertilizer sources on the quantitative and
qualitative characteristics of ""Hayward" kiwifruit at harvest time

Abstract

Background and Objective:

Calcium is one of the required elements in kiwi fruit and it can be considered the most important mineral
element that is involved in determining the quality of the fruit. One way to improve the quality and
firmness of the fruit texture is to foliar feeding kiwifruit vines during the fruit growth period. Therefore,
this study was conducted to investigate the effect of the type of calcium fertilizer source on the

quantitative and qualitative characteristics of kiwifruit of the "Hayward" cultivar at the time of harvest.
Materials and Methods:

The experiment was conducted as a factorial design in a randomized complete block design with three
sources of calcium supply including calcium chloride, calcium nitrate and calcium silicate(With a
concentration of 1.36 grams of calcium in one liter of ordinary water and equivalent to a calcium chloride
spray solution with a concentration of 5 parts per thousand ) and 3 replications and two foliar spraying
times. The first time: the beginning of foliar spraying in the fast growth phase of the fruit and in the
second time, the beginning of foliar spraying in the slow growth phase of the fruit It was done on kiwi
fruit vines. Two weeks after the end of foliar spraying, leaf sampling was done and nitrogen, calcium
elements were measured in the leaf. After the amount of soluble solids reached 6.2%, the fruits were
harvested and qualitative and quantitative characteristics including fruit weight, fruit skin color, soluble
solids (TSS), fruit dry matter percentage, fruit texture firmness, titratable acidity , the amount of vitamin
C, total fruit phenol, fruit nitrogen, fruit potassium, fruit calcium and fruit phosphorus were measured.
Results:
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The results showed that foliar spraying of calcium treatments had a positive effect on increasing calcium

and nitrogen in leaves and fruit. Calcium nitrate and calcium chloride treatments increased fruit weight
by 21% in the first fruit growth phase. The highest fruit texture firmness was observed in calcium
chloride and calcium nitrate treatments in the first phase of foliar spraying. The highest percentage of
fruit dry matter (Regardless of the time of spraying) was in the calcium chloride treatment. Calcium
nitrate treatment increased the titratable acidity of the fruit by 11% compared to the control. Foliar spray
treatments in the first and second phases of foliar spray had no effect on the amount of soluble solids.
Vitamin C was highest in the first phase of foliar spray in the calcium chloride treatment and in the first

and second phases of foliar spray in the calcium nitrate treatment. Foliar spray also increased the amount
of phenol in the treatments compared to the control treatment.

Conclusion:

Based on the results of this study, it can be said that foliar spray of calcium treatments during fruit growth
had a positive effect on the quality characteristics studied compared to the control treatment.

Foliar spray of calcium chloride showed a better effect on the quality characteristics of the fruit. The
effect of foliar spray of calcium sources in the first phase of fruit growth on the quality characteristics of
the fruit was better compared to the second phase of fruit growth.

Due to the storage of kiwifruit in cold storage and considering the importance of fruit shelf life in cold
storage and the positive effects of calcium foliar spraying on fruit firmness, it is recommended to spray

calcium chloride foliar spray during the fruit growing season in Kiwifruit orchards.

Keyword: fruit weight, soluble solids, fruit texture firmness, vitamin C
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