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1- Least significant difference (LSD)

55 oge Sl thw g 00 Sl o 5 (6ym 3 ST el
oeals crel Sy sl 253)8 56 diany 5o .l 4Bl iol33
(VP) ol 04h iy Bgen oo dtgy (50)95 S

Jote ol 9 Sy sl Sl oy gy ul 5 S
) Aty (platels 5 plate) jow dtwgy (5355 S5 gy 5L
392 o laes]

W g, g 3190

SsB S5 o) 9y Sy gl Jl gy pslaie &
ool &5 an (pimoy (plaiols g plaise) diuy oo Aty
IS5 ez 5 (ke Wl (sl Sk g3 B )3 516
ey oy e labejl cnl plsl glp w3 S 12l 5 (b
94 aByS )l > Ssh G lgie 4 iad) a5 35 Sl
o8 g 59y Ohaloj] ol 1 OBl <80 ey i sy
3 &l o)los L S  WWAS 9 WAD cla Jlo > (o Blaes]
Sl sl Yo b ol lorind) (b jped ) eSS iz
Lol e a3 (15 9 5 e VB 50 Y0 1)l
STyl aslis 93 (g9 oo 2o Lawlgl g ole 45 Lawlgl colo ol )5
90 )0 bl g b ol Bl Wdg gn Jaae gyl &S sy
r 3 NS 395 40> b plosl (ole o 0l T 9 10) Cugs
4S5 Ay 0gn 2o Voo )3 MB35 (gl iy (0yled L g
S35 55 doyd el oty 353,85 Llsl dolas gk
Gle sy o)d s (6l el ooy Sy s 3 platel
4y 3gr 0 43,5 Ll faw Cawgy 45 ogae DAE o 55 Al ld
IS Lagl sl atuogy &5 ol ogeo g 4l 35l yob
0593 5l 2 =S ojlasl el acd lend ings il
035 3 2l s iy o 5 o5 13 bz () ey
3 adgl odle g, oyl p i edliwl (T cladMs 5l oy
5 e O Sl g 9005 (o0 )18 (5ReN) P> o pglona
D9b (o (3o 9 e o cpl S o o 3 e 02
(8) SIS’ o9 il )5 03l 3 )b 5l (e (i
oMol S 9l sl 9595 IUL Sl o) cnl )3 &5 035 dsle
Wged ol Y=F 1y 99565 (o0 )3 s olSid )3 9 398 (o
Ogel i 9yl Jos g 998 (oo e gt Sl 050> 4
9995 (o0 08l Ol Auo)d 9358 (o0 ploml SIS sl o
9y Olme FIVD dae )3 odal vty &l doyd L palols b
8 plogidy ySal ol dluwg: 55 jae SIS (je b dpla
WA (658 03l0] gl FEY 9 FFD zae Jobo g3 40
#Losl MSTATC 531 5,5 5l eslizal b (gl (gl dpusloea

Arc sin VX gl assly s il besly usbyly 4355 (sly s



WWAA Jlw Yoyl « Y uls (55,9l @Luag'oglc)@ub pole &yl L¥4

L olyod ditg 53 (F) ol 00l (50l58) laasls 3 1) gy oo
r2> by Jg wbor (Il 55 B9 Olise i ges g Ay
P9 e y3 Sy B9y (lie B el ey pUn
el ol 313y o Lalgl > S purn duaal bl Joloes el
P (9 9o B9 F x5 )3 5 pgjony Sl il
2 il oo Ay hnl 0 b 00,5 Al jein s ole )3 Lawlyl
Oy (BB jro 9o 9 My Al Jlye )3 (nn Gl 2590

A Caus pod Sy pd olo y bawlgl 53 Sy sl 54,8
Jleinl o )3 530 Jdg)lS (e il el 503 (sl (o)
P ey e VO clale b S pos dul 5,0)8 () Jods) i %0
Sl Dges &) Cund jao Ji3g)IS ali8l cacl g cuily o yul
ol 70 Jleis! maw > acdale plo )3 o (Y Jgia) b aals
@l 0555 s glo Sl el 1) i osalie (55 (ixe
Jsdg IS o 13 9 398 o Judstl3S 5 sl (9,18 2l
I 5 (7) Sp o o) @l b Gaios ol & Wilo oo (BL o
23 gloj 93 4 s olo i 53 Jidg) S e 31 e (14)
5 Al S pyS e ey sl > ety (gt Gl
ORIl e )3 39290 Ji39)lS Gliee jhe A8y LAI3I L ol
J9)lS 090 iy Lo 13 9 355 S o) S5y 9 Moo
& 250 0l )2 45 250§ K3yeS g Sio g 29 00 4228
33 JdolS s gl ole 5 Y] .l 48,55 &0 oo
J=29)l8 ol cnl > Sy el 3 b el Wb e
oo 3L el

P> Oloj > (Bl Jgdome 48T C8)S aon (g (0 JS
Lwlgl 5 ol alb, 5 Lawlgl) 505 oyl 93 4y Coms (oo 45 Lawls)
o Aoy (S3)95 S ey gloj (nl )3 s cusl yigg (oo 3l 50
oEalS (8l oo pow Lo 4 S (wlaiel 5 plate) iy
Obes 4o Canas 55 Jdg)lS 9 ubign Oliwe 9 (202 Moy g 4ty
Clale b Sy el loslatal g cals (Bl o3l Jolxe Jl
S5 9y S HE ) 098 (oo oyl ) 3 25 (e B0
cshee VB ke b S e sl Ao S0 Ji39)1S" (e 9 (52595
Loyd 5 i 2 )5 e YO clale & cuns g Cunl i) 2 p)S
J=29 )5 (3o (izmen g a0 (o0 il il ]) (50,95 S5
W0 & gyke 2 (LBl Jlai 1 g s (oo (Rl i ) e
A5l e

S8 20 LB L jae (ol 8y dlsjo 53 9 3980 (SIS oo
s 1y Y Bllesil 5 odpuns Sloztiwl Cowgy dy juw Cuvgy
o obe oml 5 Sy deel (3L Jslee cnlpll (V) 3,5
cel plasS cp ol (ol 8l g Jolw puucd (ilidl s
P9 s oy owl 5l 65 gl

Sy Sl (3L Jolowe (loj 31 4573l plis dlols gl
P L) Jodn) 355 )b dre s lad sla diwy Juopd (g9
)5 e VB 90 sla clale > Sy el 588 Sl il
Ol 38y ey lad le diwg o pd sl b duglis jo 42d jo
Jgda) adly (s dme gles aals L 70 Jlas! pdaws (3 5 230l
3PS (e B0 S p dl Laidd pgd a3 Jg (¥
(¥ Jods) ol [uolsal 1y dian oyl (gla dituy duoyd sl 4 Cans
aS b Hlis dn lad gl divy do > 69y S s Sl 3]
9 039 ).o>Lv )Jl Jl Lol .)9»)@ s uL&s.) ‘_glb Lveve) uw‘)sl p&b
()

b Jodome a8 sl L Jluw 93 (b 3 oel oty gl
aw 21y jre ) doyd iy Jol dls o )3 olo 3ld 40 lawlglys
Olej il pgd dls g jd Jo (Y Jgaa) ol Lialel 0 Jlexs
Gl 50 L () dme <glis 720 Jlois | o )3 (8L Jglre
23 Sy Sl alises gla cldale () Joda) ol olis sals
o ;0 dald e dgel dy Comd diny jro 9y Jo)d (L9
(YJ9dn) coslss gyl (ime @9lis LSD 905 /00 Jlois!

ols 213 ye Lawlgl j3 il Joloro Jlo 50 (b j0 gl Lolwl p
Lol (V Jgas) ol iol381 70 Jlass! gdaww )3 1y 520 g o)l jae
e gy Olie 89y Sl ool il (gla ke 58
(Y Jods) oli ol sals & cuns (o) ixe glas

39290 (19 liee 9 202 Myd o Sl b 4 a2 b
Ol ole 23y bewlgl 3o S s sl 54,18 a5 iy wis
Py Callad oy Gl )03 slo ploj 4 s |y (B9
s9b g Fiwgn sl 3 sl (392 sS4
Sl ol by D900 S0 28 S Sl Aoy 4 (¢ ppKeid
205 Ol 89y (= Sl (1S (i) $9) S el
S Al g 50 )0 (YY) bl 4wl S 50 den 5 prdaw



(Jlw 93 a5 5) (2 Blsonr] o ) Ay Sluoguad 53 S > sl (odly Jolmo clideo s (o 51 -(V Jg)

/A

@ e ko) 3o Jdg S Glie g Ol N F205 SH . o Jee sl gl
.= L. =2k . L 293
(3% 0,5 +/0 e W B o gy . ol
PRiEveES
(ol 19228 V0) Jol el
-/-+0Aa £Y/o¥b ¥A/++b a/yAa v/oaa Jfva olo ol 3 Ll
«/--ava ¥¥/vAab £A/AMab a/sAa viFAa </FA a olo 55 Lawlgl
-[--052 ¥o/vra 5-/\-a a/A¥a Ara VA A olo 3130 Lauslg)
(olo 92865 ¥'+) pg> culay
- -¥b f¥/20b YAD-a AlVAa \Wirfa XY b olo 3135 Lausly)
+/--a ¥r/vyab ¥a/Ava a/vva \Y/vya /o ab olo 55 Lawlgl
-/-+¥aab Ff/vva fa/\Aa a/a7a W/ -/ olo 51350 Ll

Sy o b gyl ime iglis LSD 9051 /0 Jlainl praw 5 ditud goliie g (lyld 45 Cuild g ya )3 (ygi yb 4y bgyyo sla 5 Sile — 38

(Jw 93 cuS 55) (2 Blaon] oy dinny Clooguad 31 S g ] B0 g o 51 -(Y Jgua)

B IS ol 5me S
£ ) e o9 Oliee Y A P e ke o
eSSl a o w2l Ly (5l M%‘ i SFINE 295 (=
(340 ™~
(ol 192 28 V0) Jgl el
./--0-a f¥/Y\a FA/AYa Alvab a/voa -JAva” b
Y RRINAY:| ¥¥/vva YA/voa V-/vvab visya -Jvoa YO Sy Sl
.J-+$a o/t fa/Ava VV/--a V/A-a -Ip-a B Sy g
.[--5Ya £¥/Yaa fA/b-a VV/--a #a-a -I¥0a VO Sy g
(olo 988 ¥'+) pg> cula s
o/++Yb £¥/0%a fa/0Aa ) \o/Ava V/--a anls
+/--¥Aab ¥¥/VAa Ya/sva Asyab \¥/--ab -/svab YO Sy Syl
-/--o¥ab £Y/\5a £A/FYa Ve/--a VV/dAb -/evb B Sy o
./+-ova £Y/50a £4/-Aa Aasab Wb .Iyvb V0 Sy g

)5 o b gyl ixe olis LSD (905l 70 Jlosnl praw 5> At (oliie Ggys (s a5 cudldp pa 33 gt o 4 boyye sla pnSoke —

&be

i YV ol 5 oKl wljliasl . o158 dlge (oland (sl Liulojl 5 (S J5uS AYVE g &gy -

2- Babbitt J.K., Powers M.J., and Patterson M.E. 1973. Effects of growth-regulators on cellulasese, respiration, color,
and texture of ripening tomatoes. J.Amer. Soc. Hort. Sci., 98(1):77-81.

3- Beattie B.B., McGlasson W.B., and Wade N.L. 1989. Postharvest diseases of horticultural produce. Vol. 1:
Temperate fruit. Nsw Agr. And Fisheries, CSIRO, Australia.

4- Bora R.K., and Sarma C.M. 2006. Effect of gibberllic acid and cycocel on growth, yield and protein content of pea.
Asian J. Plant Sci., 5:324-330.

5- Bradstreet R.B. 1954. Kjeldahl Method for Organic Nitrogen. Ann. Chem., 26(1):185-187.

6- Byers R.E., Carbaugh D.H., and Presley C.N. 1990. Stayman fruit cracking as affected by surfactant, plant growth
regulators, and other chemicals. J. Amer. Soc. Hort. Sci. Vol. 115:405-411.

7- Choi C.P., Wiersma A., Tolvonen P., and Kappel F. 2002. Fruit growth firmness and cell wall hydrolytic enzyme
activity during development of sweetcherry fruit treated with gibberellic acid (GA3). J. Hort. Sci & Biotech., 77(5):
615-621.



WWAA Jlw Yoyl « Y uls (55,9l @Luag'oglc)@ub pole @ yid aA

8- Doster M.A., and Michailides T.J. 1995. The relationship between date of hull splitting and decay of Pistachio nuts
by Aspergillus species. Plant. Dis., 79:766-769.

9- Harold W.F., and Faust M. 1976. Fruit growth and cracking in nectarines. J. Amer. Soc. Hort. Sci., 101(4):434-
439,

10- Josan J.S. and Sandhu A.S.1998. Effect of plant growth regulators sparys on the endogenous level of
phytohormones and splitting of lemon fruit. Recent-Horticulture, 4:19-21.

11- Leshem Y., Nerd A., and Mizrahi Y. 2003. Fruit cracking in Cereus peruvianus, a new cactus crop. J. Hort. Sci.
Biotech., 78(3):426-431.

12- Linus U., Opara L.U., and Teshome T. 2000. Calyx- end splitting and physico- chemical properties of “Pacific
Rose” apple as affected by orchard management factors. J. Hort. Sci. Biotech., 75(5):581-585.

13- Opara L.U., Studman C.J., and Banks N.H. 1997. Fruit skin splitting and cracking. Horticultral Reviews. 19: 217-
62.

14- Ozer K.B., and Derici B. 2000. A research on the relationship between aflatoxin and ochratoxin formation and
plant nutrition. Acta. Hort., 480:199-205.

15- Pearson, T.C., D.C. Slaughter, and H.E. Studer. 1994. Physical properties of pistachio nuts. Transactions of the
ASAE. 37(3):913-918.

16- Rahemi M., and Pakkish Z. 2005. Gibberellic acid and benzyladenine reduce hull-splitting and aflatoxin levels in
pistachio kernels. J. Hort. Sci. & Biotech., 80(2):229-232.

17- Salisbury F.B. and Ross C.W. 1978. Plant physiology. Wadsworth Publishing Company. Inc. 436p.

18- Sharifi H., and Sepahi A. 1984. Effect of gibberellic acid on fruit cracking in Meykhosh pomegranate. Iran Agric.
Res., 3:199-205.

19- Southwich S.M., Renae E., Moran J.T., and Glozer K. 2000. Use of gibberellin to delay maturity and improve fruit
quality of “French” prune. J.Hort. Sci&Biotech., 75(5):591-597.

20- Usenik V., Kastelec D., and Stampar F. 2005. Physicochemical changes of sweet cherry fruits related to application
of gibberellic acid. Food Chem, 90(4):663-671.

21- Woong S.S., and Rho K.S. 1985. Effect of GA3 on the activities of ribosome and elongation factors EF-1 and EF-2.
Plant and Cell Physiology, 26:729-735.



(63)9S @iles g pale) (SLEL pole &y pis
AF-09 .o  ATAA p35 Jluosi ¥ 0 lois ¥ ol
Yook - FYY. LLa

Journal of Horticultural Sciences
Vol. 23, No. 2, Fall-Winter 2009-10, P. 94-99 B s b
ISSN: 2008 - 4730 0{?’”‘%‘

Effects of Concentration and Time of Application of

Gibberellic Acid on Reduction of Splitting percent of Pistachio Fruit

M. Siahkoohi! — M. Rahemi?" — A. Javanshah®

Abstract

The present research was conducted in a commercial orchard of pistachio during 2006-2007 in Rafsanjan,
Iran. Gibberellic acid (GA;) were applied at 0, 25, 50 and 75 mgL™ and at three time of spray (the first of June,
July and August) on “Ahmad-aghai” pistachio cultivar. Two branches of each tree was sprayed during two years
of study. Spraying at June had least of early splitting. GA; at 50 and 75 mgL™ significantly reduced early
splitting and cracking. Time of application had no significant effect on in dehiscent of pistachio nut. Percentage
of indehiscent pistachio nut was increased by increasing the concentration of GA;. Spraying in August increased
fat and protein content of kernel of pistachio nut. Treatments of GA; had no significant effect on fat and protein
content of kernel. GA; was increased chlorophyll content of kernel of pistachio nut at 75 mgL™.

Key words: “Ahmad-aghai”, Indehiscent pistachio, Protein content of kernel, Chlorophyll content of kernel
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