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Introduction

The date palm tree tolerate high temperatures, drought and salinity more than other fruit crop,
that is why date palm tree is named the tree of life in the desert. Date palm (Phoenix dactiylifera)
is one of the fruit tree crops that is cultivated in arid region of Middle East and North Africa
having a significant role on the economy of many countries in these regi®hs. Fruit thinning is
one of the major operation for improving the quality of dates as also for other fruit trees. Quality

reducing the magnitude of year to year production affecting the date palm. orchard
operations include all operations that are repeated annuallygto produce,dat Alternate
bearing is common phenomenon in date palms. The thinning is one of the methods that

and often to increase the leaf to cluster ratio. It is creating
and flowering and reducing the possibility of aging in the
one of the necessary operations that affects the growth, qual
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Materials and Methods A\
An experiment was carri nt based on randomized complete block
design with 3 replicdfions at . Shaki ersity of Ahvaz in 2022 and 2023. The

Experimental f
25% of the total
e acetic acid).

nd strand thinning were done in the Hubabok stage (about
Kimri stage (12 to 13 weeks after pollination), respectively.
ruits were transferred to the plant physiology laboratory of the
Sciences, Faculty of Agriculture, Shahid Chamran University of
aits such as total soluble solids (%), pH, total acidity (%), taste index,
0), total phenol (mg/gr FW), total soluble tannin (mg/gr FW), ascorbic
alacturonase enzymes (U/gr FW), methyl pectin esterase (U/gr FW),
invertase (U/gr FW) and the percentage of reducing (%), non-reducing
were measured.

Ahvaz. The qua
antioxidant activity
acid (mg/gr FW), pol
cellulase (U/gr FW) a
(%) and total sugar
Results and Discussion

The results of this experiment showed that in the Tamar Stage, the interaction of hand and
chemical thinning improved the qualitative characteristics of the fruit and on the characteristics
of soluble total tannin, polygalactronase activity, pectin-methylesterase and reducing and total
sugars, and the effect of hand thinning on total and percentage phenol and Non-reducing sugar
and chemical thinning had a significant effect on ascorbic acid and cellulase enzyme. The
results showed that there was upward trend in amount of total soluble solids, pH, total acidity,
taste index, poly-galactronase, pectin-methyl-esterase, cellulase and invertase enzymes and the
reducing and total sugars from the Kimri to Tamar stage. Also, there was downward trend in



amount of total phenol, total soluble tannin content, ascorbic acid, and non-reducing sugar
percentage from the Kimri stage to the Tamar.

Conclusions

The Khadrawi date variety has short strands, which results in a significant density of fruits on the
strands of a cluster, which leads to large changes between fruits in most of the biochemical
properties and has a negative effect on marketability. Fruit thinning is one of the most important
agronomic works in the groves, which improves the quality characteristics of the fruit. In general,
the although, hand thinning is more expensive, time-consuming and relatively more difficult than
chemical thinning, but our finding showed that the quality of date fruit of Khazrawi cultivar
improved by removing 25% of the total number of strands and chemical thinning with 100
mg/liter naphthalene acetic acid and these treatments is recommended for'galm growers.

Keywords: cellulose, invertase, naphthalene acetic acid, pectin-met ase, poly-
galactronase
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Table 1-Combination variance analysis of indices percentage of soluble solids, pH, titratable acidity, fruit flavor, total phenol, a
reducing sugar, non-reducing sugar, total sugar, poly galactronase enzymes, pectin-methyl Esterase, cellulase and invertase in K

unt of soluble tannin, ascorbic acid, percentage of
i, Khalal, Rutab and tamar stages in Khadravi

Cultivar \
PR ) G ol J:‘“J"j - ST uﬁ‘&t‘("lfj Rt o7
R R CH R T o sl dsy e b el Js s o ! ) L VJJ ﬁf/ Sl e ! !
growth Source of R e s PH 7 K o0 Total e S5+l Reducin i o Pectin~ Sk sl
stage variation df TSS Titratabl henolic Soluble L sugars Polygalact
e acidity TSSITA P tannin VitaminC o uronase eTtZ trhaZ:e Cellulase  Invertase
year 1 954.24™ 4.39" 0.377 193.36™ 0.0003™ 50.14™ 3377 16.77" 271.2™ 0.018™ 0.03"™ 26.77
Block (year) 4 0.96™ 0.003" 0.07" 16 0.001™ 0.23™ 0.24" 4.29™ 6.9™ 0.3™ 1.067™ 5.78"™
a (Manual 2 413" 0.7" 0.05"™ 0.26"™ 0.01" 18.34™ 0.76 79™ 1.76™ 7.06™ 0.14"™ 22.07" 18.06
SroS Thining)
Kimri b (Chemical 2 2.3™ 0.003™ 0.007™ 0.37™ 0.002™ 3.37™ 6.54" 32,6 0.6™ 5.09™ 0.17™ 22.07" 38.09™
Thining)
a*b 4 3.85" 0.007™ 0.06" 1.003™ 0.0003“0.81"S 20.7" 4.33™ 9.23" 18.8™ 0.25™ 8.93™ 13.09™
CV (%) 4.14 0.55 6.03 7.83 8.8 9.07 12.7 3.97 14.6 7.42 27.6 1111
year 1 468.17" 017" 1.28™ 1238.8™ 0.00009™ 0.52" 67.05™ 55.8” 35.94™ 313" 11.33™ 421.9™
Block (year) 4 3.89™ 0.0059™ 0.83" 47.9" 0.0012™ 3" 17.99™ 19.06 2.18™ 0.35™ 1.067™ 140.2™
a (Manual 2 70.72" 0.018™ 0.02" 73.75" 0.006™ ao 101.5™ 45™ 21.42™ 0.68™ 25.64™ 180"
e Thining) A A |
Khalal b (Chemical 2 1155 0.0005™ 0.09" 0.001™ 0.19*‘ 4.54" 102.7" 9.7 12.68™ 0.96"™ 3.04™ 67.7"
Thining)
a*b 4 58.03™ 0.082™ 0.08" 12. 0.13" 58.6™ 61.04" 45.83™ 17.5™ 0.41"™ 27.0" 99.4"
CV (%) 3.67 0.77 13.57 &N 35 8.5 15.04 5.03 13.9 8.64 12.76 10.67
year 1 468.17" 3177 13.06™ ‘9 2" 0.52" 64.96™ 7.87™ 118.13™ 13.45™ 2.24™ 40.68™ 1880.7
Block (year) 4 8.31" 0.026™ 0.07™ 420.28" 0.11" 7.98™ 8.7 3.4 32.38™ 1.02™ 29™ 114.8™
a (Manual 2 58.9™ 0.19™ ‘Zq 0.027™ 6.57™ 38.3™ 7.035™ 20.38" 33.57™ 3663.9™ 6116.7"
b Thining)
Rutab b (Chemical 2 15.9™ 0.28™ 0.047™ 4.76™ 32.3™ 54.75™ 7.41™ 10.02" 218.2"™ 1773.7"
Thining)
a*b 4 19.9” .00019™ 0.15" 0.28" 20.7" 106.4™ 66.7" 2217 15.57" 1914.8™ 1076.6™
CV (%) 3.18 13.1 21.28 517 5.7 25.6 4.65 6.58 9.94 14.8 7.89
year 1 25.35™ . o 1757 1.04 6.93™ 94.63" 152.79™ 0.63"™ 5.737 91.54™ 20.13™
Block (year) 4 42.24™ 0.038™ 0.00001™ 0.0047™ 0.03" 5.47m 21.32™ 5.22" 13.55™ 179 9.67™ 53.3™
w a (Manual 2 33.46™ 0.029™ 0.00005™ 0.046™ 0.025™ 0.1 53.93" 18.39" 14.01" 2.4 5.3™ 50.87™
oled Thining)
Tamar b (Chemical 2 29.13™ 0.002" 49.11™ 0.00007™ 0.029" 0.94™ 51.64™ 18.93™ 19.19™ 23.48™ 0.47™ 744.6" 5.48™
Thining)
a*b 4 62.76™ 0.005™ 0.016™ 33.87™ 0.00001™ 0.043™ 0.14" 45.34™ 18.64™ 13.7 7.65 2.28" 98.8"™ 194.4™
CV (%) 9.15 1.84 7.81 14.6 24.13 22.45 8.89 6.72 24.27 3.95 3.92 5.29 12.75 54
;&,@Jw}lclzdﬁé)\aumjd)l;@»quﬂ 5w w5 % NS
*, **an present significant level of 5%, 1 and non-significant difference, respectively
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Table 1- The interaction effect'@f hand and chemical thin i adravi Cultivar in kimiri stage on the
indices of the percentage of soluBlg solids fruit pH, total frui idity, fruit flavor, antioxidant activity, Total phenol,

nd in the first and second years

Calld Gl JJs ool )y
PRI Total Soluble - y

Jle (Hand (Cheml Antioxidant henolic tannin Vitamin C
year Thinning) w activity (%) Fzmg/gr) (mg/gr) (mg/gr)
2.56a 11.28a 68.65a 0.14d 5.3a 6.9a
2.56a 11.48a 69.84a 0.15cd 7.05a 7.4a
2.45a 11.86a 60.32a 0.17bcd 7.44a 6.93a
X 2.56a 11.19a 54.76a 0.19ab 7.47a 6.87a
1 1 6.12de 2.56a 11.19a 59.5a 0.168bcd 5.76a 6.97a
1 6.23a 2.45a 11.28a 60.7a 0.21a 6.17a 7.3a
2 6.27a 2.67a 10.92a 58.7a 0.18abc 6.82a 7.03a
2 \ 6.14dc 2.67a 10.79a 61.1a 0.19ab 6.93a 6.93a
2 6.23a 2.56a 11.19a 60.32a 0.19ab 6.23a 7.1a
0 0 6.62d 2.45h 6.95bc 70.2a 0.15d 6.7cd 7.3bcd
0 1 6.66d 2.88a 6.59c 73.8a 0.15d 6.42d 7.07cd
0 2 6.66d 2.77a 7.58bc 60.3a 0.15d 6.36d 6.9d
1 0 6.77bc 2.77a 7.24bc 58.7a 0.2b 7.87bc 7.17cd
2 1 1 6.74c 2.45b 8.96a 59.5a 0.2b 10.59a 7.7abcd
1 20.3abc 6.74c 2.88a 7.06bc 55.5a 0.2b 11.54a 7.8abc
2 0 21ab 6.86a 2.77a 7.61b 58.7a 0.18c 8.5b 7.6abcd
2 1 21ab 6.84a 2.67ab 7.89b 61.1a 0.19bc 8.4b 8.1ab
2 2 21 ab 6.83ab 2.88a 7.29bc 61.1a 0.22a 11.16a 8.2a

)5 w0 b ) gime M3 LSD (9051 51 a3litol b soys & Jlatnl prbaws 53 cditads S yidio o S sy Jolus 45 o ke
Means that have at least one letter in common do not differ significantly at the 5% of probability level based on LSD test.
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b swd K5 (Kamiab et al., 2023) 13,5 K5 3 S ygSan] ol Lol 3] Cgo domdgd K5 g dmsl Sstaol
(Hassaballa et al., cub Jsé; sl 10 SojoSuwl duwl 59y 5y Gz w36 Lmi:@s 5l Ao YO s
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Table 2- The interaction effect of hand and chemical thinning of the fruit of Khadravi Cultivar in kimiri stage on the

indices of the poly-galactronase, pectin-methyl-esterase, cellulase and invertase enzymes and reducing, non-reducing
and total sugars in the first and second years

b
a (Chemic  bosSYE L mpl 5l Jito 0y sl Nsbo 31 35 o3l sl a8 slol e 43 Js
Jle (Hand al Polygalactur Pectin methyl Cellulase Invertase Reducing Non-reducing Total
year Thinning) Thin)nin onase (U/gr) esterase (U/gr) (U/gr) (U/gr) sugars (%) sugars (%) sugars (%)
g
0 0 20.5abc 4.8a 9.1a 14.32a 12.43bc 21.98a 33.3abc
0 1 24.2a 4.7a 2.6de 11.7ab 10.78c 18.46a 33.28abc
0 2 18.7bc 4.8a 2.6de 10.4ab 13.27b 22.29a 34.43abc
1 0 24.49a 4.8a 1.3e 11.7ab 14.39ab 21.6a 33.8abc
1 1 1 21.7ab 3.8b 1.7e 13.02a 16.36a 20.55a 35.47a
1 2 24.01a 4.8a 2.6de 7.8b 1227bc WA 20.66a 33.17bc
2 0 22.5ab 4.8a 6.5b 7.8b 12.44hc 21.63a 34.6ab
2 1 15.8¢c 4.7a 3.9cd 11.7ab 12.93bc 32.34c
2 2 19.29abc 4.7a 5.2bc 7.8b 12.58bc 33.52abc
0 0 15.21bc 4c 3.9bc 14.75a 12.37c 32.62ab
0 1 15.26bc 4.5bc 5.2ab 13.45ab 32.62ab
0 2 16.4b 4.8ab 2.6¢ 10.4‘ 30.99b
1 0 17.8ab 5.2a 3.9bc 9.12¢ 32.62ab
2 1 1 12.1c 5.3a 3.9bc 12.65bc . 34.44a
1 2 17.64ab 4.5bc 2.6¢ 20.56a 31.48b
2 0 16.32bc 4.2¢ 6.5a 22.02a 33.17ab
2 1 21.53a 4.3bc 2.6¢ 17.87a 31.48b
2 2 18.57ab 4.8ab 3.9bc 22.66a 34.44a
)85 on b gy ixe B3I LSD yg03l 51 e3lizl b aoyd & Jlozs] gdaws 53 et Sz Slas oS ola . Sile
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Table 3- The interaction effec

Means that have at least one letter in common do not differ significal

indices of the percentagg@c;l
al
A\

A\

at the 5% of probability level based on LSD test.

ity, fruit flavor, antioxidant activity, Total phenol,
in the first and second years

- ool el R
a wowls ST FE e e s
& Total . -
o (i':ﬁi”rf‘g) @n Ca)' Toalacidty e AMOXidEN  phenoic So'ﬁle,t?;mm V'(ﬁ?/'g”rf
year (%) activity (%) (mg/gr) 9/9
0 . 1.92a 19.44b 38.8a 0.085d 5.8def 6.13d
0 1 6.92c 1.7a 19.47b 46.8a 0.12bcd 6.86abc 6.7abc
0 2 7.27a 1.6a 40.5a 0.13ab 7.31a 6.53bc
1 0 7.1b 1.81a 19.93b 46a 0.14ab 6.46bcd 6.37cd
1 1 7.25a 1.7a 21.73b 47.62a 0.12bcd 6.16cde 6.57abc
1 37b 6.92c 1.6a 30.017a 48.4a 0.17a 7.18ab 6.9a
2 0 46.67 a 7.24a 1.6a 21.14b 48.02a 0.13bc 6.56abc 6.8ab
2 1 33c 7.13b 1.92a 24.48ab 47.62a 0.088cd 5.47¢f 6.7abc
2 2 47a 6.86C 1.38a 29.16ab 47.62a 0.086d 5.06f 6.8ab
0 0 40e 7.15b 1.38a 33.48ab 42.8a 0.117ab 5.6¢d 6.1a
0 1 46b 7.18b 1.6a 26.25b 42.5a 0.115ab 7.15abc 6.3a
0 2 42de 7.2b 1.38a 36.45a 38.1a 0.13ab 8.2a 6.2a
1 0 50a 7.196b 1.38a 33.64ab 40.1a 0.12ab 7.5ab 6.3a
2 1 1 46b 7.16b 1.28a 43.25a 0.12ab 6.44bc 6.23a
1 2 43bc 7.32a 1.38a 29.94ab 45.2a 0.169a 7.9ab 6.47a
2 0 41de 7.16b 1.28a 37.62a 43.6a 0.115ab 6.44bc 6.47a
2 1 46b 7.12b 1.6a 28.99ab 46.8a 0.104b 4.8d 6.47a
2 2 45hc 7.11b 1.92a 19.44b 41.7a 0.094b 3.05e 6.43a

5515 o b sine 83M3] LSD (g0l 31 oolisal b duoy 8 Jloin! g )3 cditad Syt Cbys Sy (sl Johis 45 locyiSike

Means that have at least one letter in common do not differ significantly at the 5% of probability level based on LSD test.
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Table 4- The interaction €fféct o e fruit of Khadravi Cultivar in khalal stage on the

indices of the poly‘alact‘ase, pe and invertase enzymes and reducing, non-reducing
A and second years

a A gV . ko w3 50l o3 ol x5 L: (’; - J5 a3
J Hand (Chem_ical Pecti; ’;’] cthyl Cellulase Invertase Reducing reducing Total sugars
year ing)  Thinning) esterse (U /gyr) (Ulgr) (Ulgr) sugars (%) sugars (%) (%)
0 9.7a 10.4c 98.1b 16.4bc 25.15b 43.3c
0 9.7a 9.5¢ 114.7a 15.7¢ 31.45a 48.42ab
0 9.7a 15.6a 106.7ab 22.7a 22.9b 44.1c
1 9a 16.9a 116.4a 18.3b 27.8ab 47.1b
1 1 %a 11.7bc 106.7ab 16.34hc 26.67ab 43.5¢c
1 9.3a 10.4c 98.1b 15.4c 27.8ab 47.25ab
2 9.7a 11.3bc 96.35b 22.6a 31.44a 48.7ab
2 9.3a 14.3ab 108.1ab 21.7a 32.7a 49.05a
2 9a 14.3ab 78.1c 16.4bc 27.6ab 47.6ab
0 9.3a 11.7¢c 93.3b 17.74c 23.8ab 43.2ab
0 29.6ab 9ab 12.15¢ 101.1ab 16.5¢ 31.3a 47.78a
0 2 29.6ab 8.7ab 11.7¢c 97.2ab 22. 6a 17.9b 41.37b
1 0 28.4ab 9ab 12.15¢ 91.15b 17.74c 24.7ab 44.34ab
2 1 1 26.1ab 8.7ab 18.2ab 92.8b 16.55¢c 23.4ab 40.4b
1 2 30.4ab 8.7ab 11.7c 102.8ab 16.15¢ 25.2ab 44.8ab
2 0 30.6a 9.7a 18.6a 92.8b 21.02ab 29.9a 47.78a
2 1 25.8b 8b 10.4c 87.6b 21.02ab 30.8a 47.78a
2 2 30.7a 9ab 16.1b 113.8a 17.92bc 26.3a 43.2ab

585w b (I3 gime B3I LSD (031 il oxlitsl b o ys & Jlainl o 3 i S jtia s S5 gl Jolas oS lanSilo
Means that have at least one letter in common do not differ significantly at the 5% of probability level based on LSD test.

13



Cudy ol 03)5 5 S5 31 )3 pol pl o sl 0gin (g0 p 5 (ol Jalge I (Slen 435 565 a0 5> Joboo
oo 5> Jsbo 0)lssd 55 g2 Fse sy 2390 il 93 Cllad 9y (olhord g apdgs S &S ol Lt ol
Lo ogpe il (Sadpys ulaie 2 |y sk o)lged 0 Sge Sl Colled oo g amdd S5 2500
5] a3 lleb oy & 000 o 3l ey Lol sl Y5l g U9 SV Ly clama 3l b Jlad 1 o305
Ol 4 by iy Jalhe (b jUesSYE L wopl yiiw cdlé (Barreveld., 1993) cul jige a5 cul
Sleiiee gyl 8L b5l sy (b 1) 05y 9 Sl S0g mSYE Ly o ytinger (05 05 ol 00 8L (slapyiSy
050l bl l e piSo o 3l cdlad gl 45 0 (¢ pSaoeis bbb ogue (59, 2 Lgl‘x,JLm‘.(Chea etal., 2019)
S o8 sy o plaiey 3l Jgbs o)l (ol 018 35 y0m o T lsieds Wl ged g 255 loje ogre (] (s
o500 (2)5p 5 41 B TSy L blgyl > Sadgyun slamjil o 1l ogo (adpy

gro PHJglo dols dlgo duoyd s (a3 LS Gy dls o 43 (59l b o8 Loy Dgr0 ot lhownd 9 (dwd ST Julie 31 -1 Joua
,agbgdg‘dhdu;a@,ﬁwiwisdww“‘y e .

Table 5- The interaction effect of hand and chemic@ljthinning o f Khadravi Cultivar in rutab stage on the

indices of the percentage of soluble solids, fruit pH, total fr cidi t flavor, antioxidant activity, Total phenol,
amount of soluble tannin and ascorbig.a e first@hd second years
- ‘i& i |50 . b e Sl
a b ‘ K S Joloxae SpsSea!
Ju (Hand (Chemical o5 PH § Antioxidant pr;l(;?]tg:ic Soluble Vitamin
Thinning) Thinning) e activity (%) f C
year \:ldlty (%) (mg/gr) (231275?) (molan)

35.3a Oc 1.32ab 5.6a
30.5a Oc 0.88d 5.7a
. X 32.5a Oc 1.42a 5.77a
2.026a 24.33b 31.3a 0.003c 0.91cd 5.9a
1 1.706a 28.26ab 35.3a 0.009b 0.78d 5.4a
1.92a 26.5ab 37.7a 0.016a 0.78d 5.57a
1.706a 30.14a 30.16a 0.016a 0.87d 5.47a
2 1.92a 25ab 34.1a 0.001c 1.02bcd 5.7a
2 2.026a 27.75ab 32.5a 0.004c 1.23abc 5.87a
0 0.96ab 57.29ab 37.3ab 0.006b 2.58a 5.47ab
0 1.06a 51.56b 33.7b 0.003b 2.92a 5.5ab
0 0.85ab 63.36ab 32.9b 0.003b 3.31a 5.6ab
1 0.85ab 65.62ab 39.2ab 0.004b 3.21a 5.8a
2 1 0.96ab 57.29ab 38.5ab 0.014a 2.96a 5.37ab
1 0.96ab 66.14ab 35.7ab 0.012a 2.97a 5.3ab
2 0.85ab 70.83ab 43.2a 0.014a 3.03a 5.2b
2 0.85ab 65.62ab 34.5b 0.013a 2.77a 5.4ab
2 7.85bc 0.75b 77.95a 43.2a 0.003b 3.1a 5.5ab

)85 on b gl ine B3I LSD (051 51 oolisusl b o yd & Jlainl prdans 3 it S e By o sl Jolis & ols 5:550ke
Means that have at least one letter in common do not differ significantly at the 5% of probability level based on LSD test.
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(Rastegar et al., 2012) )l> 3955 YU ;b (Stued S 0y g Yok cullad 2ol58]
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Table 6- The interaction effect of hand and chemical thinning of the fruit of Khadravi Cultivar in rutab stage on the

indices of the poly-galactronase, pectin-methyl-esterase, cellulase and invertase enzymes and reducing, non-reducing
and total sugars in the first and second years

o s 3l

ol i 4

a b BoSYE L o5l o Nsbo 3] 35 3l slol a3 Nor- J5

Jle (_Hand (Ct'_nem_ical Polygalactur Pecti;1 )‘r; ethyl Cellulase Invertase Reducing reducing Total sugars
year Thinning) Thinning) onase (U/gr) esterase (U/gr) (U/gr) (Ulgr) sugars (%) sugars (%) (%)

0 0 34.9abc 14b 37.32f 175.4d 31.4de 12.2b 44.8d

0 1 38.6a ad 52.08ef 177.2d 32.3cd 16.9ab 50.7b

0 2 36.4ab 12c 83.7bc 198.7cd 34.7ab 47.7c

1 0 33.9bcd 12c 69.8dc 184.9d 35.3a 46.9cd
1 1 1 30.9d 14b 85.07bc 224.3bc 32.9bcd 46.1cd

1 2 31.5cd 16a 92.8ab 254.1a 34.4abc 53.4a

2 0 33.8bcd 16a 102.4a 228.02ab 35.6a 47.7c

2 1 34.05bcd 16a 71.6dc 229.88,  34.6ab 47.3¢

2 2 37.4ab 16a 59.89de 212.4bc 29.7e 46.4cd

0 0 30.4b 15.3a 45.14c 42.2¢

0 1 35.68a 12bc 44.7c 47.8ab

0 2 34.1ab 13.3abc 70.74b 44.2bc

1 0 34.16ab 12bc 73.35b 41.2¢c
2 1 1 32.97ab 11.3c 73.35b 43.2bc

1 2 34.2ab 14abc 72.48b 51.8a

2 0 33.6ab 98.09a 44.3bc

2 1 32.5ab 45.3bc

2 2 34.96a 44.3bc

W en b gl gixe BB LSD u}aj 5l eslazal ‘) 0 Jlois! o
Means that have at least one letter in common do no tly at the 5% of probability level based on LSD test.
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Table 7- The interact‘effect of h

mical thinning of the fruit of Khadravi Cultivar in tamar stage on the

indices of the percentage of so it pH, total fruit acidity, fruit flavor, antioxidant activity, Total phenol,
annin and ascorbic acid in the first and second years
OR[N $b s
Al Aoy : U)“ U8 i [Sadss
a " JERw Sl dusl
Jo (Hand s osePH o JS bﬁg‘: n_":l—" Antioxidan Total Sﬁf::e Vitamin C
year  Thinning) SS (%) Total t activity phenolic tannin (mg/gr)
acidity (%) (%) (mg/gr) (ma/ar)
0 0 65ab 7.51a 1.6d 40.62a 19.05a 0d 0.17fg 4.6ab
0 1 59abc 7.56a 1.706¢ 34.86ab 17.8a 0d 0.3a 4.8ab
0 2 50.3c 7.52a 1.92b 26.21d 21.8a 0d 0.26bc 4.3b
1 0 65ab 7.55a 1.92b 33.85abc 19.8a 0.003bcd 0.18ef 4.5ab
1 1 1 54.3bc 7.51a 2.24a 24.25d 11.5a 0.004bc 0.14g 5.3a
1 2 62abc 7.56a 2.24a 27.67cd 17.06a 0.01a 0.22de 4.5ab
2 0 59.3abc 7.51a 2.24a 26.48d 21.03a 0.002cd 0.23cd 4.5ab
2 1 68a 7.4a 2.24a 30.35bcd 17.5a 0.003bcd 0.29ab 5ab
2 2 64.3ab 7.44a 2.24a 28.72bcd 17.8a 0.007b 0.25hcd 4.6ab
0 0 60a 7.53ab 1.17ab 52.08ab 16.7a Oc 0.43b 45a
0 1 59a 7.57ab 1.28a 46.09b 12.7a Oc 0.75a 4.4a
0 2 59 7.57ab 1.07ab 56.42ab 19.8a 0.007ab 0.76a 4.3a
1 0 60a 7.64a 1.07ab 57.2ab 13.5a 0.005abc 0.55ab 4.4a
2 1 1 60a 7.59%ab 1.07ab 57.46ab 13.8a 0.005abc 0.44b 4.6a
1 2 60a 7.59ab 0.96b 62.5a 21.8a Oc 0.56ab 4.2a
2 0 60a 7.55ab 1.17ab 51.99ab 23.8a 0.0003c 0.6ab 4.2a
2 1 58a 7.52b 1.17ab 50.26ab 24.2a 0.002bc 0.64ab 4.6a
2 2 5% 7.54ab 1.07ab 56.25ab 15.8a 0.009a 0.56ab 4.4a

5,05 b b ol cine M3 LSD g0l il ooliel b o> & Jloinl pdanw 3 eisiunds S jio y> S syl JBlas a5 oo Kile
Means that have at least one letter in common do not differ significantly at the 5% of probability level based on LSD test.
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(Rastegar et al., 2012)

~ o (G Ug SV S 3 i pad i 1 )led o yo )3 (g9l pid o8 Lo 5o (2loonsd 9 A1 Jge
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Table 8- The interaction effect of hand and chemical thinning of the fruit of Kh i

indices of the poly-galactronase, pectin-methyl-esterase, cellulase and i
and total sugars in the first and seco

n tamar stage on the
educing, non-reducing

a b PRENTIS T&‘ o sk w3 LL' . = Js s
J (_Ha_nd (Chem_ical Polygalactur Pecti; ’:] ethyl Cellulase ucing reducing Total sugars
year  Thinning)  Thinning)  onase (U/gr) sugars (%) sugars (%) (%)
0 0 42.2a 35.2¢c 8.6a 47.3 bc
0 1 44.3a .5a 42.7a 10.6a 48.5 bc
0 2 43.17a .5a 36.3bc 7.5a 48.5 bc
1 0 41.4a . 38.5b 12.9a 51.3a
1 1 1 42.5a a 41.6a 9.3a 49.3ab
1 2 44.36a 952,38 W), 36.40c 7.7a 46.5¢
2 0 Aa 38.5b 11.3a 48.5 bc
2 1 .3a 36.7bc 12.4a 50.8a
2 2 269.7a 43.3a 9.9a 48.6hc
0 0 261.9ab 37.3ab 6b 45.3bc
0 1 2536b  4l2a 8ab 45.3bc
0 274.7a 37.3ab 2.95b 42.2c
1 W 268.7ab  35.8ab 5 44.2bc
2 1 { 267.4ab 39.3ab 5b 44.3bc
1 . 254.6b 39.3ab 9.3ab 46.6b
2 0 81.6b 256.4ab 33.8b 7ab 44.3bc
108.5a 267.8ab 37.3ab 13.7a 51.6a
2 96.7ab 259.2ab 41.2a 9.5abh 45.3bc
Ry Y s ILSD (9051 31 oalitl b duoy> & Jlosis| o 5> chisteuts Syt By S (s Jolis a8 la ko
least one letter in common do not differ significantly at the 5% of probability level based on LSD test.

8 5 4
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ol i) 0 p)S Lo Vv clle b olowd S g bades S 5l oy YO Bls b giwd S5 oS oy oyl
2l o SIS & dpogs BB lasi 53 o) 10 000,563l o8y (sl ogem oS Syt g g S
S5 Fwlew
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