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Determination of Optimal Radiation Levels of Kiwifruit Scions cv.
Hayward to Improve Fruit Quality

" sanuld Slo g asie oalid olga s wir (s ylal g (5 gebils Luogs

° .

ol cael Las ge 59 (AS sla (K35 (Ao s 5100 e slagiss O (S LIS 555 i g Gligs ol
JV' Feo D XX ;')ugﬂﬁdﬁgéuﬁm‘eéé GMSLJﬁGAJJ:)% ‘)::\“;A-H‘)‘):’ JML}L;C\AJE
©oad aladl olaolsl g mdlass Gle) o solale 435 S se (plard 5 (o008 LA S35 o s S A
S0 o) Gy s Wk 0l OS] Wga 508 SLASE (g5, sud a0 5 (sLASW gay AYAN Gliciey Hu ke oyl
oo sle ¥ e 4 uaes g andilos Gle) Lo s sae sl S3as WYAY Jla so (WWAY) causl G Jle
O Ao ;La\gjlx 6;\" QMQQMJ@L;LAS&J:\% LG:'LALSU B amicui\_sx Gua\ge.a‘ts..sbc)l.‘il
o9 by HLEs 15 gololl 5 ctilags Olel 5o ssae oy GBS wa s (BES 5 OOy Croide s il
Sl o s s BT gl gre gua L8 S S A 5V sbacad b osnd slas claSwsm b st
sl Saosn BE 5 wad Kol sel LS 55 S 70 500 glajlas (oinas wale 3L oaus,
Jole nsage ool L9 S sae @il G Sipl 4 S b ocule Ho Bad Lasse 5o P05
09 S35 ) o S ¥ Sy e Sl oty 5 sl (65 sre lsabe 5 oIS (GUIS 5 saiS s
29 Sl Gl weyoe SBEIG 0 gre (A8 e BIOT GEaIS 5 s gie G5 Gl e 5 s olaoll 5 eusls s Gley
sl 8353 S50 SOl Sae ok o gre CudS Hu e (sLa S slayl
.(5\9:\5 ;C.\é‘_.! (.S:‘A"-“ ;LSJ:QJ:H. ;Le‘g \93‘)% ;(5‘)‘4‘)‘_.\3‘ :6.}:\5 6&0‘3‘5

40dio
WL GlB8 ok Dl & paal sladla Ju YL (2132 (5,1 L s S Olsie s oS Brae 4 LS
=olbs obel Gasaan Gulial 5 (V) wlige sladias age sl slad seane 31 (S Slea aid g Sl 51 5 el
SBSA VYVAY @S 55 s b 03 ¥-0POF ol 5t 5558 osme sl Llaie AVAF Jlus o 5355038 slea
3 o5 slos gluadls Obwl du Ho sud w8 sladsans G Bage O (S S ool O (F) wal e
ol BNy 5088 5 eS8 lag i) slal8l Hu cage (38 sual gladas Hu 5 el GlHask (o gadd

()

APIVINE 1G5l A0/0/0 128l 58 f, 5 -

(Ls_‘IL}.E‘.L.I ‘;Jlr. ;:l:\e;a: ‘l.a.u.a.uj.n )LJJEu.ulJ ‘)L:.Aj.\:lld ;:)l‘)e.ja b&jﬁld L5_~|l_~|.i‘.l.~| ‘;Jlr. L}:\A:I Jl:u.u‘ K} Ls‘):\SJ LSJ.L‘:‘:"J «71:\3‘)34{ -Y
ol (5 paen Seass (slas sao 5 LS 5o 0uSikin o5y

.(eshghi@shirazu.ac.ir) : s s 53K cay oJ g sdicw 55 *


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.1.6.9
http://journal-irshs.ir/article-1-226-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-26 ]

[ DOR: 20.1001.1.16807154.1396.18.1.6.9 ]

OoLKas 5 sy sile

Lowas cladBboiga 5 asd O e Wlsee S al S50 Gy S Ll 85 b ausin
S ol Guges 5 Glsa 5o LIS S5 b Glga alasl el (V) sl 4 e Sl 55050008 sla S
5 Ssdee soliinl lga Huwlisw 5o ol Ol SuIBG g Ol o)se slawl oo 0 Gles L
09 Ll 55 b Ladilsn gy alal 5o (YY) Wl cuats o5la3 Llasds slaad; 3l ol slas s Sea
09 2k 5 S50 K ald Jsb oo Kol dhiald o g a0 g0l P o plas caline Sle)y (slae g0
Ssxe o ke Ol s S slaSsisy assn (T0) olisa (FF) ssa slagl aald 65 S L wlis
s GBS i Ko s 5 S ad das Sl el il g, b L

OBO0) 08 S 4S5 by ol 43, LIS Las el w gy ddaa B SSB S slacdan gl a9
e (YY) Oan 5 aS (V) wuf o0 L8 0T Lasme 59 Jsans oS canl (555 Sad & ol g Las g AS
Sl LS o5 st Sl ssme cdS 4S WS ulal LIS 55y ) sl b olS5e 5 a4l
IR Blsa () wisy ol O Ll 5 b s can iy slassSpa (SO0 aline (slags; Hu aials YL
oliie sl LalS g5 b Ghga olagl disel sty a5 ol o LIS 5 nln oo w8
@laonis el okl 5o € oo plb @dls s (PIAE cdS 5 plasdicun) LSS G
D5 BB asel e sae O Jslao asla slasale S5ouly 5 SV slaph (S0 Lo S Mo s sualie
A s slaad; glidud o0 sladals an s slas o (Y0) ad saaline JS Glasesl T 5 C aalis
(FY) il aals s S L dewlie o 385 S a3lwl b olas gae susloiwsts LS i LK &5, L o
oo suagin slials W 5 sselonist oS sbasgs AS A S5y LK 55 3 a0 oo
Al Sl i BB GBS () slawly

Sosbts comal ago ) cutla s 5 (o S a0 S il la S5 dlen O (55 s g 28l i
3 S e (i go0nl S S pe Ganad 1 T st 5150 5 ol (eS8 sae =8b Gk o ey oS
Losad a0 s a)lmla a3, slag oS 5o (iiag5y 50 (YY) cul o)l mla a3, 608 50 age AS sla S50
ookl cae GiulEl 5 as s slacad Gl I L (55 8 sae el e Hlate L& g (il slacias
(V) @8l ol ls ne L sbas

oo sae AS (S35 5 O 515 LIS 550 b aSwisny assin b L) 5o & oS slagiassy 4 4a s b
Gl a3, oS sLaSigy Ho LK g, line lacad b a0 (ia g3 (nl 5o wg sad alaal
ot o aladl (55 e (pland 5 (Si0d LA S35 5 S5e Sad G cslio CLATI 5 uad sl
Colbhe (Sav; an 4 B ol delol las yu Ho sle win ciae o cudilo o 3l ans (5958 8 s1e Hles sod guu 4S(yl

Bodgs 9919
A5 slaylas 9 plalej] glss
A oS aSE Glga 595 seusly 3 @8l (somme S slas gao 9 SUS yo suSiiia o3y o GRa 5 Ol
hals wu g st B AN cad 4 53 5 sobe LASE Lk Al A\YAY B YA glagle o © ol ple’ <l

pd,y o adias su S a3, ia g sad a3 HL S e B (Sl Soge g am S £ X PSS o sk
o me 5 6S s 2bard 58 s Shs 2 LE S b (a0 S (ebis) ssbied s soe s

Yoo glacaa Lr clS LIS g5 H5las p) 9 ek JiTe ¢S 50 gltwa (Sl 5 sioslas suSia o3,

Y


https://dor.isc.ac/dor/20.1001.1.16807154.1396.18.1.6.9
http://journal-irshs.ir/article-1-226-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-26 ]

[ DOR: 20.1001.1.16807154.1396.18.1.6.9 ]

ss0 AS (sl S g g o boylwle p3) (oS Suigy o055y csllbe oud Gues

.t“..i (SLA‘(AL:L:) bm%&dﬂ\gﬁ\" <CJMJA(5|J?4SC;§§J£%MJ§J‘J§\G;A' JV' Feoo D f\"
2R Jls il V0 5o LS sy (B0 55 59 alasl Hlaas b SB g3 5 b V- S 4 oai | Jla o suls
Oﬁ‘\)d‘(gﬁ_\.‘.u‘u_’\ﬁg.._\S.A.‘iﬁss.‘.u‘._\3\9;5;»J‘)bf‘.é‘;i‘)(s\,‘)(s)ls@l.ﬁ.ﬂa)\,m9%5\9:\56.&.&\93%64;1:3
Jdd\g.a\g.aGJJ.AMGLAQLIJA.A.&:_\.&‘JJ:AGubwm‘b\,;‘mﬁéﬁ‘)ﬁleMLiéJﬂJJJ;&Jjg
LSuwigny pla b oslyen € By pladala 3 sad cudloy slassie age 89S S sy g HEasE
09 Ma (S 5 55o0laS suSna g5y G (s, 5 Las ol luse) Giale)T bl 5o 558518 slaieds
S S aladl ) ey wad AL W g end Hlad (SlasS gy wiles g 5 BudS Hlas Lol cad S8 £ S
S deela gladals 555 ssme JSES 5 AR AT Ll Jead 5o s o Jle S ) o
Al saalig sud XX YY) GLAS_\.U:Q
Lo 930 sabsanchy S35 sla S50 35

YR C.uiv‘d‘):i ALAJJTMGLAJJJ ‘((_)-‘-‘S-‘_.‘):‘ 49‘)4 f/v)u@i\.‘ad\}‘a.a J.A‘.A LSLAAJLA ‘)‘._\:Q.AL)LAA\%A
O 5 Sl sladn JAls 5o 5 saun o5l aa g allis s sue sae VO (L1SS) SG a5 OIS ol 5l
(SLADJLA ‘C_\.il_)éi‘.u‘[);\, ‘b\9:\.b C_\f\s‘)s fﬁ‘)ﬁu ‘)‘J;.A JALIJ.‘:\A.A Guéjf\s A bJ‘J J‘J§ L;ui\’:
(SLAJLQ(SJ:LA.AA;W Gubw\ga\.}sﬁ bm\gjé @M\g:}é QBJJM o4 SS‘)JL;) Qﬁ‘d‘):t‘}‘wgubw
u_)‘:’:)‘)‘G‘J:A‘}:ASLAAH‘}‘(;J‘AAS.JSMGJUQQbLAVC;A.AL}Z°VUAOW@JLJJwWQJJJO
325 ookl 50 oo iad Jiie s&aule 3T 4 el 3 Gur S0 (solaoll s 53 s sl S5
b aladl s gae sla S aliil ol o e € ale S ey sladliols Lo

LIS 5 Sy 58 Ol sad sl slassae (las ge (Sujsa SIS 5 a5l e s sl
s s Lae e (K8 Hsalh aun o g saalidie il (le) 5o Aliae slajlas @ b 5

o B el o oo Slele A S L (FTOLT Juao) phos Sies sl 51 ool b s gue il Sde
b Ole moestehe cudia  a SIS ssae il e valy wd L5S sge S 2l S g (Sl
L (!5 soiS cale Atago-ATC-20 E Jus) oty ghewad sinis b Jolas wola slassle (5 5Se 5l
Sses paa 5 soSedlal Jlash /) s b Gl 38 Gl b A8 B wand lale ok alad) 7Y el
i Gl (el Ssiae) QI sl s s dilae 5l (B e

80 b (L s oAl Digit-Cal Jus) el oS sl€50s ) soliiel b s gee walis 5 (a0 (Jub (s ,Se )l
() JSa) wd alas) jie lus o/ 4

L

Fig. 1. Kiwiftruit length, width and thickness.
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Fig. 2. Deformation of fruits in Kiwifruit cv. Hayward on the treated scions with doses of 50 and 60
gray of gamma ray.
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Fig. 3. Effect of radiation of kiwifruit scions cv. Hayward with different doses of gamma ray on fruits
sphericity at harvest time. Means with same letter, are not significantly different at the 5%
probability level using LSD test.
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Fig. 4. Effect of radiation of kiwifruit scions cv. Hayward with different doses of gamma ray on fruit
firmness changes during 90 days of storage. Means with same letter, are not significantly
different at the 5% probability level using LSD test.
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Fig. 5. Fruit weight (g) changes of kiwifruit cv. 'Hayward' during 90 days storage (A) and gamma ray
different treatments (B). Means with same letter, are not significantly different at the 5%
probability level using LSD test.
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Fig. 6. Fruit weight loss changes of kiwifruit cv. 'Hayward' during 90 days storage and scion different
treatments by gamma ray respectively. Means with same letter, are not significantly different
at the 5% probability level using LSD test.
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Table 1. Effect of different storage times on measured qualitative traits in Hayward kiwifruit.

okl wola glasasls N R OV P H O Jsé C ool
sl Joslao i Antioxidant Total phenol Vitamin C
Storage Total soluble Titratable capacity (mg gallic ac_lld (mg 100 r_rlll
time solids acidity (%DPPH) 100 g F.w™) fruit juice™)
(day) (°Brix ) ()
0 7.76 9 0.921° 65.75° 100.48 ° 154.05°
30 12.9¢ 0.914° 65.65° 140.40 155.32°
60 14.72° 0.913° 65.05° 146.01 ° 156.46°
90 15.53 2 0.906 ° 58.51° 146.09 * 189.54°

+In each column, means followed by a common letter are not significantly different at a probability level of 5%
according to an LSD test.
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Table 2. Mean comparison of effects of different treatments on measured qualitative traits.

oas sl ol 50 A Sl s B ek oS s C Laaling
Treatment Jslos Titratable Slas) Total phenol Vitamin C
Total acidity Antioxidant ~ (mg gallic afid (mg 100 rpl'l
soluble solids (%) capacity 100 g FW™) fruit juice)
(°Brix) (%DPPH)

aals 13.23 0.93® 65.29 ™ 133.25® 134.79 *

control

(55) 9als 13.00® 0.88°¢ 68.91° 142.39* 143.52°

Control

(graft)

EAY- 13.38° 0.95° 66.02 *° 106.10 141.05 *

30 Gy

¥ 13.01%® 0.90 62.39° 143.51* 131.36*

40 Gy

S0 12.76 ° 0.89°¢ 61.21° 122.63 ™ 164.28 *

50 Gy

R P 12.68° 0.90 % 55.08 ¢ 109.58 ° 165.25*

60 Gy

tIn each column, means followed by a common letter are not significantly different at a probability level of 5%
according to an LSD test.
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Determination of Optimal Radiation Levels of Kiwifruit Scions cv.
Hayward to Improve Fruit Quality

M. Ashouri Vajari, S. Eshghi*, J. Fattahi Moghaddam and M. Ghasemi'

Mutation by gamma radiation is used as a new technology to improve some quality traits in
fruits. In this research, the effect of gamma radiation in scions of kiwifruit with different
doses (0, 30, 40, 50, 60, 70 and 80 Gray) on the physicochemical properties of kiwifruit was
studied. For this purpose, chisel grafting of gamma treated scions were done on kiwifruit
vines in winter 1391 and after a year of no fruiting (1392), in 1393, the fruits were evaluated
at harvest time and intervals of one month in the cold storage for 3 months. The results
showed that fruits obtained from treated scions with dose of 40 gray of gamma radiation had
the highest firmness, highest weight and lowest weight loss at harvest and during storage.
Vines with treated scions by doses of 70 and 80 gray of gamma radiation did not have any
fruits and remained in vegetative stage. The treatments of 50 and 60 gray of gamma radiation
caused severe deformation and deep split in kiwifruits and these lost their marketability.
Therefore, the firmness of kiwifruit during storage is the most important factor in the potential
storage and exports, due to the positive effect of radiation of 40 gray on this factor at harvest
time and during storage, as well as an increase in fruit weight, fruit yield and reduce water
loss, it seems to be effective in positive changes of quality of the fruit.

Key Word: Firmness, Kiwifruit, Storage, Gamma radiation, Scion.
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