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Economic Evaluation of the Effect of Abnormal Kiwifruit Thinning on
total Yield of Actinidia deliciosa L. cv. Hayward Vineyards

YL - RTINS 3 V&

d)w G)M‘ LO)‘ 0‘)4 Mlﬁ O gox0 ¢ ;))J J’M}
Ol ey (LT oIS o53,5laS psle ouSasls ( SLEL cwiige 5 pole 09,5 )
ol sy T ORI ¢ (55,5 ke 0aSLEils (55 5laS slatdl 65,5 ¥
(ghasemnezhad@guilan.ac.ir) : s xS Cons o Jgtmmes odinu gitk

VEYIVIYA o iy g5 ) YIAE el s &l

oS>

lroges 5l (g3 BB (Adu 09y Lo 4 Gl Gl (LU slady—ame e 51 (Ko 0)lnle o, D9 8558
5 Sholo slroges do o iuli8l Cus (ol ply aies oo s 3l 095 Slholo o), [ASCiay Jdoay ST eaiadys
syl i 1l 1SS e b olas JolS Sol )b &y5 oty , Sl jidgh 98698 olylacl aelys iol58l
N0 ooy ez po JSiar 5 (ol o iy brosee Sl ST o 50 (oxnbo el (slaoses solod S5 Juls (oo
Ve S Hless )0 sl 450 g (ylhme (o yiiion aS 0l LS ol ) 0 09 ogae JoSiS 5l amy 9, £ 5 FO -
A oo Joli 1) ST o 5 o Slee 5l oo )0 U0 a5 05 STy slilay p,56LS VITY Jolro cogun oSt 31 o 9,
Slogo 0,5LS £ IVY ads bogan JuSid 5l o 59, 10 S5 Hlews a5 Sl o] 5 (S sl Cewots mls iz e
sde] Cawds zull (Egemma,d 0,5 agh (6 s S Az 0 lrogae duo 0 YF (p,55LS FONY) vals 4y Cond « S5 4z o
aS 5 ebay ey (gl ge )_\.,L, Gg,8555 SU o 50 S sl )0 e iz slagle) jo S35 alol a5 ol oL
U, YARDOSSY 5 VAQAVAYD Joles o 5 ds g uS it s 33, V0 5 To OS5 10 US anly0 olime ooty b
ol lad 1) (Ju, 1P290+99) vals 5l i as 0 VVAY g VVYY o o SU o lyla

5,8des (S (gaks 4z ;0 (S del )3 g S5 i gaudS slaojly

3

400

i 5 Ol LS slaglind 53 ssas jsboas o el ol oo (2 S g o it 5l (Ko D5,905565 050
Jls 30 (65,5L88 slez )l bl )| g Sledllol (555108 55 50 aslilol Bl 05 00 )15 g S S sl 51 (S g8
FEYY -V @ adgi Jladie 5 Qo) 2 9 595k gl Jol) JES@ VOAYY 0 G0l 10 093695 0500 <S5 gelans VF )
CotS 5 s b LS bl e plie 3 YPVACA adgi 5 S AVVD CetS 435 anbans b oyl obiasl opmsy 3
i 15 5 VYA sl 5 S AA iS5 gl b olilS (il 5 pgo ool 5 05 T+ 418 0y 5 ista VOOY
et ol o o (55,5188 5 138 lojlas Slel il jsbien (VF2 ) ((55,5LaS sloz asllel) o0 1,3 oo
sl & l5e Sl )| g Sledbl g1 55 0 asl o] ulasl 3 (FAO, 2022) ol Lis 13 g8 6505 00iiS jolus S
59,8685 0gun o5 LI5e VAF &l jols 5IVE e Jlu o did g (g5,0liS YIS wlslg g Sl oo cassg 5l (65,5las
b b ghlo g 8598l pli O+ (5,9l sl anljlel) sl ous j905 wole Yo yglie Voo Wb sl )e


mailto:ghasemnezhad@guilan.ac.ir

Ohlas 5 50

psosle Jo ool Lol (lnl (Jlods slaglissl ;0 o350 QU] 5 po 50 (Sidne Comdg 2502 455050 sl 2V
S QYo #IF7) Sl sl )0 lpl eodgs D989 5 5kS 1o Cend (S (nl D3l 5 g (YL o>
(FAO, 2022) cewl 5l Jlas (Yo F) Jaamo (pl adsd )0 gin slo, g8 4

Lol Bl pue o 55 sloogae 51 olj (s el 5328 53 D9 85505 0g0m g (s L x> 925l
Fles 0)lple 18, oguazdy D9 865 ST aST 2> )l 1) Ol ole collB Modliy sla 5L slas laibnl ¢ o )lxs
Slhole @lrogee duo)s 5 oS alS 4 i Wilgh oo ol (pl a5 wilo Sl 5l 715 g (orebo e brogie wdgi 4
9 bt Sbogs b g Lo JS S5 da by, oo yie 5 (S eSS (nl Jo T (TR (e 5 SIS LS 59
ale Sk g Sk capas slood .(Wei ef al., 2021) cwl ogue o € JSis Sl Jolio j0 ojlad 5l 2=
G311 o o5l 4, 5 53 (85, s el 3 lnoan ot <l 2015 | (Loogea by Lo JS 53) (0,5 S
Sutton et ) 59 oo ploxil ogue o3Il (6 5ludigs 1y L3S 10 D5 8655 050 MBS g5 Lawsd el g, il s o
Aoy poguin 'l solaidl ).,.;l; Slesls pas 5 JS 0,8ee als 5l SIS Jds 4 oll o aliuls (al, 2020
S el 50 GaulS” Jale (S gboan 09 b o plaml Gldas (pl 958655 Slopli ST jo & jaids oS oy
g b aslie 3 00 b gin iy 033k Gl ot Sl LS Woge S5 590 )3 D9 855 oge (a9 0
Gl ) gandinn Cuz ilwcdpe g JhigJe ity p an e (rnb i laogee 45Ty oo 6l ke
Bus bl 48 pody g8 U aws ploul S glals o a0 Wilay b Dg 86905 0gue 0iBS g ;500 Bk 5l aies e
(Sl o S oabuil Sy wipdh (rtabae S 80555 A0 48 Sl ol Sl 51 B (33,8 5
Croad, ) il aiisls 595 Jguamms (sly 1) (gobazdl ool oy yition U sl G a 50 090 51 (oYU s (slls (gasmay
2022

S e & S Jobite cond iyl g (il 5 (g, 9By RS jshaied (ng (5)0liS )o (b Sliles
Om Jols e Jalge plw 5 (2L Slibes o Sy LSl cl YL CdSL Jsmazmo 0y sl e sloadlle
03955 4 oS Jolas (sl Sl (slad IS (00,8 S il glasbs, 5,8 e il ol 0 Sle 5 o, 0
(2004) Strik 5 Pescie . —i2g3 ,o .(Akbas & Ozcan, 2020) Wyl —iagy 5 —taly 0l o Jobs slul s ogdle
Actinidia arguta o3, g3 555 S5 o, 5les Jals el Lo J5 SL8eSi 51 8 0,5 o as ads S 5158
yobas J5 S5 siedgas Jee 8l ol as ;0 VF b a4 as,e BB ogas (39 cpSbes o Jl ol b o "Ananasnaya
3oLl Ll Sl (S ol 5 o5dle 955 515 o BB o Slat 45 oaii i ey (s gl & i Sl om o5l
A S 00 S5 ¢ s 438 3923b ¢l plo (Pawar & Rana, 2019) aao 7, 2ul8 5l G 2L Cow jo Jas
ogme BB g, aS Sl plcccilo 31 LB 0,8 Sl Bae Ko Oleds ols oYL isn Ll 5SS
23b it Bl S a0 0gan 5l (oYL o gl)ls (gaisains 4 ool JLol g cab il Jguaste digds yiedae
ol S L dunlie o s b bl 40,8 S (Angami, et al., 2022) wil ails 095 Jguame gl 1) golazsl
531 Ygamo Jyamma o Slac alS ccnlpl 5 9ty (B0l jobas o] Socd 4 505 agi) el Blsiear )0 (2bl5e
san e mals o coils p golaidl o5 )) dguge el €L 10 ogue Bluls 5l idy Bis g sl o8 LB golaiil
(Agusti & Primo-Millo, 2020) 545 oo (g30diuy

o S 5l 5 olamdl (ol et )0 (cliol ole G S0 (£l DY guanme I (65l diilo 19 85525 0500 o5l
odle g 3555 (sl lwST wwljo .(Jaeger et al., 2011) wilos )5 35 1a3 ] (59, 0900 mulio a5 ol 050 oS (g0lS
4 prie 355 dugias A D9 b oe 42398 (VL CarB b 555 leogee 2,10 LLS,I 1 ogie ojladay (IS5 Shee
Sl olge b slaogs 3 4 biled ojlasl  ogdle g8 69uS ogun HEALS B, ae 0 asalys ol lacl ael o il58l
Sl 5 wdei Capas Glo g, cul o3l ((Jaeger ef al., 2011) aiylo 1) Y S5 ools (slgizmo 5 Jolono
sldiss 5l o,lws (Thompson, 2014) &5 15 40 5 |y Sg,869aS 0gue CatnS g o3l b Lyl j0 0SB, o
ogen Olie 5l ales an 08 el iz o (o (nl L aadyls ogae (ommle (B3 Sl (coslatings (Slap—nslSs o9

Yo-



(VFeB) PEF L PP slodmio I o )loi FF alo Ll GLEL (955 5 pale alze

S 8bes il mile sgFanngs iy eSS (Bl DY gaze 2Tl ot perkaiogS SlapelSe Guyb Sl e sadadss
Bogr alslae 4 5ls Slaal ol ar (olitws lp 5 09800 (A5 9 (05 Jola L osms) slrogee 05 (sl Jgmarme aie
el oS 5 as wis S 5,155 (2011) ol Ken g Seehuber « —iwghy jo (Wei ef al., 2021) el jladl la gy S5
PH i3 glgize .axid 5 )13 ol (soll ogue (ol S5 il o ol sl g ogme SIS 0 ,Shos w0gue 05l dooges
Bz a ) Jlo 53yl sloogas Sl (B osan (53,8 S plasl sl 8T 18 Sl S 5 Woges (ges oS
59 CanS Sguge g 05u0 030l Lal38l (gl (g s (g gd DY g ante wilgly oaile BL b slbogas U aie—i o
.(Purwantono & Suparto, 2019) ool aiils Lw s

5 Lasln b ()8 Qi (sl logan @3ls;0 )l (e 5 gonta Ly (558 3l S5 a5 0l L Lo gy rmizrpen
Ol 9 s 5o yud a5 0l Lo S0 gy 4o (Musacchi & Serra, 2018) wiuS oo colB,) 0l b o sbbaiy,
335 oo 53l g 3555 0ges i 5 olas r cogee S5 Slibae jl oolit il Ly 3508 oSy (2,8 Sy ae
xS 3 Y alS e, Dg,855u g S5 AS 0,5 et e didjgu S 0 500 dslllas G .(Boyd & Barnett, 2011)
©8) 9,865 Sb o (Jiao ef al., 2019) cwl aogs bl oge LS i3 5l s 5,70 BV Sloj oogaza ;0 VFT
Vi ai s ol o 45 (prrb e sloogee sy 4 (S5 et ol Sl 5 (sloesas aulss  osdle ol
a5 W oo ddgi srmbo e sl JS 5l o lele 13, 9,8 69.S sl jf (sloogae (Abedi Gheshlaghi, 2021) a_ib
g i oo S Sl 055 Sliolo 5] oboges iz s U5 5 S ulS g0l olass lls goleye jabay
5,5 olw (2012) Malone . iwg5 o .(Kholghi Eshkalak ef al., 2021) 54 co Jgmarme soliaidl o ,Slee jialS cucly
0,8 los g as,e JB sloogus olowi 138l cely A. chinensis cv. AU Golden Sunshine 3, &g,8 64.5 0gp0 S5 aS
8y Al Cin D9 85505 ST (55 rogie (s S Gile Glaa b (Bided 5 008 BL e 8RB
S 10 S5 Az )0 ogue 0 Slac Lol s saalie dalds ;o 5 Slae g ogun dluad iSlas ax ST oai |2l aie o gl
59 ogme i Jads b cod S5 ol (ST o 50 ang, VYT ) alls ogus (1 5eS 4 jonie a5 045 (p,5 S AAA) ()l5s
2 5% s YY) Calls sy 02 3V L (o 55keS YYIFA) Sy a5 slmama wlsh 3Vl 5 ot S5 sonly 4515
08, JW 5 )0 ogme ST Yl o)lys —iegh 4o (Angami ef al., 2022) Sl ol par 4 bdjlos plw a4 Co i 1) (SU
o3l jo poss ax Flls poss 535 o3l b gl odlS Cos a3 1 0900 03l #3595 cogae S5 AT 0l sualie Lwlly
,o (Davis et al., 2004) 8l uliél oo 0 V2 U Jguase (goliaidl b)) Lol wgud aoyo £ 5l ion Jawgio jobods cogus
5 Jymaze 0,Slas azgi LB alS 0d ) o o o) T 50 o8, (S50 0 050 S5 golaidl §l K00 aalllas S
00 S5 oS 55 Jlo ol b 332 0 0 S8 S 5 S il S5 S 553 sloosas ol il
9o JgamenS Jlw )d it (29)k 45wy oo Sl 4y sl wm Lo 5o sl 4y Coned (6 5VL Sl 3 Shos ing
Slgo 3l oS oolai —wl Corenl 4y 4z g3 L (Stover et al., 2002) cwl osls (il 1 Al w0 ¥ grazed 003l o 4295 ]
sl 5l ings « anatons; ool 65k 5 ogme (S Sloogans Sl b, oS ity loard
055 05,3555 gl solaidl ael)s izl 5 0ee (S92 50 » 0gee S5 cilidee slapley oIl 35S (ou)
00,5 bl o sl

b sigy g9ige

03Liiwls yg0 ylowi g (Lhulojl £ 5b
» ;Q)l,:f QL’J...;‘ O Sy UL._...»).Q_..) ‘Qlfy A.E.b.;.a)o é)‘%.LQ ‘@5) Qa).é‘_;%f ‘_g)l.?d &L ‘_i;.)e YE- JL...; 30 Lg% Q{‘

2l 5 ol g oLl i sla 5459 .0 b plxl (Actinidia deliciosa L. cv. Hayward) o,lgle o8, Al VY L5 )0 (59,
alols 099 A\ ua)ﬁdj,j )a L ools UL‘})‘) Cmanid ()9_....5 (;AL'_MJ‘?.Q QLA)L.» )Lo—‘) S o\.\.o—‘ \ Jsd} o U‘“"bsf ulia

Murcott -v  Greenl4 (4. chinensis x A. deliciosa cv. Zesh004) -y Gold3 (Actinidia chinensis cv. Zesy002) -\

YO



Ohlas 5 50

L lopad & 5oty ST (o )Lol aings sais oy ' )b (5 g9 5l (cimylo Sygo 4 goge £ x T SKuen LS
g Jlasl oo 5 g 00 (Actinidia deliciosa cv. Tomuri) (5,095 00 00,5 o8, .28 pdy plol g S 5l colail
o Sy Bl g esd S5 ol b los e |zl 3ol el oSl )b gt 45 Liglosl ol o s plosil 55
S5 5l G 59, Fr g TO N 0 g (e ez )3 ST e 50 Sezge S 5 993 g ) Sbrogee (soles
ogde (¥ Jguz) 093 Wrogus JS olaws 5las,0 A LY sgao 1Sl jsbay ST 2 10 bogs £ ol l5e 0050 Wogas
o S 51 Sy ST F Ly (ol aiams 5 i s anls lsieds o o0 ol o] o S5 45 LS ol
Sl el (wyp g5 a1 (SLSh (L Slles ST (ooled oy QL] IS5 plgieds Con s g5 5 oy 09

(253,87 28L 30 ()9 095 Jsb 55 (83355

S bl iy Gliw e 2lsp 5 Ol 5 ldlir o Shs ) Uy
Table 1. Geographical and climatic characteristics of Rasht city, Guilan province.
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Table 2. Average the total number of fruits and thinning percentage of abnormal fruits of Actinidia deliciosa
L.cv. Hayward in each treatment.
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tDays After Fruit Set
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Table 3. The average of number, percentage and revenue of abnormal fruits in the control Actinidia deliciosa L.
cv. Hayward vine (not thinned).
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Revenue (IRR)

tThe average number of fruits in the control vine was 985.
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Table 4. Characteristics of different weight and quality grades of Actinidia deliciosa L. cv. Hayward and its price in Guilan province.
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Class minimum/maximum diameter measured at the equatorial section Jilo ) o ) i
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Extra Weight >110g - more than 0.8
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Grade | Weight 80- 110g - more than 0.7
Y V5l e = S YA L RO g
e Eaiied 0% 90,000 240,000 190,000 181666.67
Grade II Weight 65- 79 g- more than 0.7
v IV G S B0 S
= N3l e 70 e 03 50,000 120,000 80,000 81666.67
Grade III Weight <65 g- more than 0.7
Mot TNY 31 o ogme S8 4 533 58 (g SV il
Flat ana fan-  Different weights - the difference between the large diameter and 45,000 150,000 80,000 85833.33
shape the small diameter is more than 13%
9159_° - 45,000 150,000 80,000 85833.33
Twin
. £ | = ..
7 EAE S 03 50,000 120,000 80,000 81666.67
Small Weight less than 60 g
NACARY w9 208 3l FeS gl onsly ( ( K8)9,3 (Il ogee
Malformed Fruit with depression, appendage, height less than width... 43,000 150,000 80,000 85833.33

tAccording to the standard defined by the European Union for kiwifruit cv. Hayward (European Union, 2004).
+1Average price calculation formula: (p=(a+4M+b)/6 ).
t11Based on the definition of flat and fan-shaped kiwifruit cv. Hayward (Watson & Gould, 1994).

(European Union, 2004) o,lpls o3, <g,869:5 sl byl aolos! oo i pas o lasbiw] bl p T
e @HAMADY/6 ) s (oSilos rbos J3a0 T
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Table 5. Results of mean comparison of the effect of different thinning times on the total yield, weight and percentage of different quality grades of Actinidia deliciosa L. cv.
Hayward.

s Mean (Kg per vine)(St ;o p,54L5) Kiles Percentage of yield s ,Sloe 3l 0o )0
Trea:m"ents S Sles oS S§ a0 PR EWES JL-ovs SS Az PR WP
Yield Extra Gradel Gradell Grade 111 Extra Grade | Grade 11 Grade 111
L:J
C&t | 83.68%1  1.40°  45.12°¢ 21992 2973 1.67°¢ 53.92°¢ 26.28 @ 3.55%
ontro
ogme S5 I L 59, 10 S5
’*’T}"l, I’SE”XE’SH 77.98°  3.86° 60.27%  12.85% 1.01°¢ 495" 77.81%2 16.31° 1.07 ¢
mn
o0 a5 3l g 53, Vo S5
> Th )36’“5;’;8 78423 7473  5431%  15.14° 1.51b¢ 9.512 68.90 ° 19.65° 1.91 be
m
oy JeS5 51 g 53, FO S5
7 Th )4;)5;355 77.61°%  4.07° 58542  13.78° 1.23 be 5.24%b 75.19 17.90® 1.66 b
m
0 LSCas ) j9y P SIS
> h )6;1;2;?5 71.56°  4.61° 52.12%  13.09" 1.74% 6.44 b 73.34 % 18.30° 2340
m

+In each column, the means with same letter are not significantly different based on Tukey's test at P<0.05.
11 Thinning at Days After Fruit Set
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Table 6. Results of mean comparison of the effect of different thinning times on total and different quality grades revenue of Actinidia deliciosa L. cv. Hayward vine (in

IRR).

Lo JSMTP pl-oes S a0 PRECSN EWRE SR
Treatments Total revenue Extra Grade 1 Grade 2 Grade 3
L:)
C""’t | 16995099¢t 424606¢ 11504325¢ 3995139° 2425228
ontro
° LSCas ) 19, VO S5
> - ’1 5“’; :;s 18955662° 1170258° 15369774 2333165° 82465¢
mn
° L.S.....a | 19, Vo SO
> - ’3 6’“5 XjF S 18987535¢ 2266738? 138475622 2750228° 123007b
mn
o900 oSt 5l g 53, FO S
¥ - ZSUBXI’:S 187638332 1232974% 149270272 2503708° 100124b¢
mn
ogan a5t 5l L 59, 0 S
0 09 17208346 1397683 13290361° 2378288° 142014°

Thin 60 DAFS

1 In each column, the means with same letter are not significantly different based on Tukey's test at P<0.05.
11 The existence of a difference between the total revenue and the sum of Extra fruits and grade I, 11, and III in the control treatment is due to the
presence of malformed fruits (small, flat, twin and fan-shaped) at the time of harvest due to not thinning these fruits.
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Table 7. Estimation of the effect of different thinning times on the total revenue per vine and per hectare and its difference compared to the control vine of Actinidia deliciosa
L. cv. Hayward.

oo (U S o S sal,s (U oS s aals IS s B s s e
. irrerence revenue per ectare anges 1 revenuce compare
Treatments Total Revenue per vine (IRR) Revenue (Ha/ IRR) compared to the control (IRR) to the control (%)
16,995,099.4 6,288,186,778
Control

° LSas sl 19, VO ST
S 0 0% 18,955,661.7 7,013,594,829 725,408,062 11.54

Thin 15 DAFST
o L.S.....a 3l 1g, Vo SCS
FE TR ) om0 18,987,534.5 7,025,387,773 737,201,006 11.72

Thin 30 DAFS
o300 oS3 3 g 33, FO S5
TR 0 o 0% 18,763,833.4 6,942,618,361 654,431,594 10.41

Thin 45 DAFS
ogmn JuSt 5l L 9, B0 S5
O 0 0% 17,208,346.0 6,367,088,038 78,901,260 1.26

Thin 60 DAFS

TDays After Fruit Set
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Economic evaluation of the effect of abnormal kiwifruit thinning on total
yield of Actinidia deliciosa L. cv. Hayward vineyards
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Kiwifruit cv. Hayward is one of the main export crops from Iran. A considerable proportion of
the fruits produced in each vine lose their export value due to being malformed. Therefore, to
increase the percentage of exportable fruits and the income of kiwifruit growers, the present
study was conducted as a randomized complete block design with four replications. The
experimental treatments included thinning of all abnormal fruits on each vine, including small,
flat, fanshape and misshapen fruits, from the whole vine at four different times: 15, 30, 45 and
60 days after fruit set. The results showed that the highest amount of premium fruit (extra
grade) was obtained in the thinning treatment applied day after fruit set with 7.47 kg per vine,
accounting for 9.5 % of the total yield. The thinning treatment at the 15th day after fruit set
with 60.27 kg of grade I fruit, representing 78% of the total yield, which was 24% higher than
that of the control treatment (45.12 kg). Overal, the results indicated that thinning at different
times had a significant effect on the amount of total revenue per kiwifruit vine. The highest
total revenue was obtained from thinning treatment applied 30 and 15 days after fruit set, with
values of 18,987,535 and 18,955,662 Rials per vine, representing increases of 11.72 and
11.53% compared with the control (16,995,099 Rials), respectively.

Keywords: Fruit thinning, Total revenue, Quality grading, Yield.



