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ABSTRACT. This experiment was
conducted in a private orchard (Kosar) in
district of Shahriar of Alborz province
(Iran), during 2012-2013, to determine the
effects of B and Zn applied on flowers at
full bloom stage on leaf macro and
micronutrient contents at 90 days after full
bloom (DAFB) of three pear cultivars
(Spadona and Duchesse and a pear cultivar
from Iranian national collection, named as
Daregazi). The deviation from the optimum
percentage (DOP) index of macro and
micronutrients for two studied years was
used to evaluate the nutritional status:
optimal (DOP = 0), deficiency (DOP < 0) or
excess (DOP > 0). The IDOP for two
studied years is obtained by adding the
values of DOP index irrespective of sign.
The larger the XDOP, the greater is the
intensity of imbalances among nutrients. In
general, a DOP value close to the optimum
level (DOP = 0) were observed in treated
studied pear cultivars with B and Zn applied
on flowers at full bloom stage compared
with the control trees (without any
application of boron and zinc). The
DOP, 0o and DOP,;, Were, respectively,
positive and negative for all of studied pear

cultivars  regardless of  treatments.
According to £DOP index (during 2012-
2013), the combination of both products
(borax+zinc sulfate treatments) at full
bloom stage applied on flowers of three pear
cultivars (Spadona, Duchesse and Daregazi)
showed better balanced nutritional values
than the rest of treatments.

Key words: DOP index; Pear cultivars;
Nutritional status; Boron; Zinc.

INTRODUCTION

The pear belongs to the
Rosaceae family and Pomoideae
subfamily and it is the most important
pome fruit tree in world after apple.
According to recent statistics the area
of pear culture in Iran consists of
14,502 hectares with production of
about 145,123 tonnes (FAOSTAT,
2011). This average production is low
and also, in these areas, one of the
main limiting factors for pear
production is alkaline soils with
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deficiency of organic matter and

inadequate major nutrients
availability.
Plenty of researchers have

attempted to increase the productivity
and quality of pear fruit crops. The
use of mineral elements in this
respects were cited on pear fruit using
boron (Gobara, 1998; Taher and
Hassan, 2005); boron and calcium
(Abd El-Megeed et al., 2007); boron
and zinc (Canesin et al., 2010);
gibberellins (Deckers and Schoofs,
2002); bioregulator, combined
applications auxin, cytokinin and
gibberellin (Lafer, 2008); amino acids
and polyamines (Franco-Mora et al.,
2005); growth regulators, nutrients
and amino acids (Stino et al., 2011)
were also tried.

From the point of leaf nutrient
status, a number of methods are
available for diagnostic interpretation
of foliar data (e.g. i). Concentrations
and ratios such as Evolutive Nutrient
Balance (ENB), Diagnosis and
Recommendation Integrated System
(DRIS), Deviation from Optimum
Percentage (DOP and ZDOP index)
and others (Montafiés et al., 1993;
Sanz, 1999; Zarrouk et al., 2005). The
deviation from optimum percentage
(DOP) is an alternative method to the

traditional diagnosis and
recommendation integrated system
(DRIS), which is capable of

accurately defining the quantity and
quality of each nutrient in plants
(Montafiés et al., 1993). Besides, it
provides the general nutritional status
of all macro and micronutrients
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through the sum of DOP indexes
LDOPmacro and _DOPmicro)-

Determining the effects of single
B and Zn products as well as the
combination of both  products
(borax+zinc sulfate) applied on
flowers at full bloom stage on leaf
macro and micronutrient contents at
90 days after full bloom (DAFB) of
three pear cultivars (Spadona and
Duchesse and a pear cultivar from
Iranian national collection, named as
Daregazi) were the scope of the
present investigation.

MATERIAL AND METHOD

The experiment was conducted in
the period of 2012 to 2013, in a private
orchard (Kosar) in district of Shahriar of
Alborz province (Iran). The mature pear
cultivars  (Spadona, Duchesse and
Daregazi), grafted on Pyrus communis
seedlings, planted at a spacing of 4x2m.
The results of the soil chemical analysis
are presented in Table 1. The climate was
semi-arid, with an average annual
precipitation of 250 mm, with annual
average temperature of 32.3°C, and
annual average relative humidity of
45.4% (synoptic meteorological stations
of Iran, 2013). The studied pear cultivars
were sprayed with borax (1%, 2%, 3%),
zinc sulfate (1%, 2%, 3%) and borax+zinc
sulfate (1% B+1% Zn, 1% B+2%Zn, 1%
B+3%Zn, 2%B+1%Zn, 2% B+2%Zn, 2%
B+3%Zn, 3%B+1%Zn, 3%B+2%Zn,
3%B+3%Zn) at full bloom stage. Date of
full bloom in the first year of experiment
was on 30™ of March 2012 and for the
second year of experiment on 24" of
March 2013. The following parameters
were evaluated:
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Seil analysis = surface soil (0-45
cm), variables [total neutralizing value %,
pH, total N %, available K use (me L™),
available P (me L'l), silt %, sand %, clay
%, organic matter %)]. Soil at the
beginning of experiment of studied pear
cultivars were determined according to
Walkley and Black (1934), Drouineau
(1942), Isaac and Kerber (1971) and
Olsen and Sommers (1982).

Yield (kg/tree): when fruits reached
maturity stage according to El-Azzouri et
al., 1975. Number of fruits born on each
tree were counted and multiplied with the
average fruit weight for that tree.

The DOP and XDOP index: leaf
macro and micronutrient contents at 90
days after full bloom (DAFB) and
deviation from optimum percentage; DOP
and £DOP index were estimated for the
diagnosis of the leaf mineral status of the
trees (Montafiés et al.,, 1991). The DOP
index was calculated from the leaf
analysis in July of 2012 and 2013 by the
following mathematical expression:

DOP =

where C is the nutrient content in the
sample to be studied, and C, is the major
nutrient content considered as optimum,
both values given on a dry matter basis.
The C, was taken from optimum values,
proposed by Bergmann (1992) for
nutrients. The EDOP for two studied
years is obtained by adding the values of
DOP index irrespective of sign. The
larger the XDOP, the greater is the
intensity of imbalances among nutrients.
The experiment was conducted in a
Randomized Complete Block Design with
three replicates. The statistical evaluation
was done by using analysis of variance
(ANOVA). This paper would use SAS
statistic computer system to calculate the
surveyed data and means were evaluated
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using Duncan’s multiple range test at
p = 0.05. The relationships between
studied parameters were evaluated by
Pearson’s correlation coefficients at p <
0.05.The final data results are means of
analysis over the two years.

RESULTS

Analysis of the soil was done at
0-45 cm depth. According to this
analysis the soil was a silt loam with:
0.9% organic matter (Walkley and
Black, 1934), 11.87% active lime
(Drouineau, 1942) and a pH in water
of 7.46. The soil had 12.51 mg P kg’
(Olsen and Sommers, 1982) and
335.14 mg K kg ™' (Isaac and Kerber,
1971). The climate of research region
was semi-arid, with an average annual
precipitation of 250 mm, with annual
average temperature of 32.3°C, and
annual average relative humidity of
45.4%  (synoptic = meteorological
stations of Iran, 2013). The deviation
from the optimum percentage (DOP)
index of macro and micronutrients at
90 days after full bloom (DAFB) from
three studied pear cultivars (Spadona,
Duchesse and Daregazi), which were
grown in a private orchard (Kosar) in
district of Shahriar of Alborz province
(Iran), during two years experimental
trials (2012-2013), were used to
evaluate the nutritional status: optimal
(DOP = 0), deficiency (DOP < 0) or
excess (DOP > 0). The XDOP for two
studied years is obtained by adding
the values of DOP index irrespective
of sign. The larger the XDOP, the
greater is the intensity of imbalances
among nutrients. Also the relationship
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between XDOP index with leaf
nutrient contents at 90 DAFB, yield
and initial fruit set of the studied pear
cultivars was studied. In general, a
DOP value closer to the optimum
level (DOP = 0) were observed in
treated studied pear cultivars with B
and Zn applied on flowers at full
bloom stage compared with the
control trees (without any application
of boron and zinc). The DOP .o and
DOPicro Were, respectively, positive
and negative for all of studied pear

cultivars. The other following
observations by cultivar  were
recorded during the course of
experimentation.
Spadona

The combination of both
products (boraxtzinc sulfate

treatments) at full bloom stage applied
on flowers of Spadona cultivar
showed significantly better balanced
nutritional values, yield and initial
fruit set than the rest of treatments. So
the results showed that treatment of
2% Znl% B at full bloom stage
applied on flowers of Spadona tended
to have a DOPz, (-0.30 for 2012
and+0.38 for 2013) and DOP),
(+11.14 for 2013) closer to the
optimum level (DOP = 0) than the rest
of treatments. Also £DOP index
(during 2012-2013) with treatment of
2% Znl% B at full bloom stage
applied on flowers tended to have
significantly better balanced
nutritional values than the rest of
treatments (£DOP=495.26) than the
rest of treatments. The average of
DOPg, DOPy,, DOPx (except of 1
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and 3% B treatments), DOPy (except
of 1% B and 1% Zn+2% B
treatments), DOPg., DOPp (except of
3% B treatment), DOP¢, and DOP¢,
were positive in 2013 as compared to
2012 regardless of treatments. The
average yield plant (63.57 kg/tree)
and initial fruit set (19.62%) were the
highest with treatment of 1% Zn+3%
B for yield plant and with 3% Zn+3%
B for initial fruit set compared with
the other treatments for 2012 and
2013. For Spadona, statistically
positive significant correlation
between £DOP index and leaf nutrient
contents at 90 DAFB (leaf-Mg,-B,-
Zn,-Fe,-Ca,-Cu) and between initial
fruit set with leaf-Mg and with leaf-B
were found (Tabs. 1 and 2).

Duchesse
The combination of both
products (borax+zinc sulfate

treatments) at full bloom stage applied
on flowers of Duchesse -cultivar
showed significantly better balanced
nutritional values, yield and initial
fruit set than the rest of treatments.
Also the results showed that all of the
trees of Duchesse treated with
combination of both products
(borax+zinc sulfate treatments) at full
bloom stage applied on flowers
tended to have a level of DOPytient
closer to the optimum level (DOP = 0)
than the rest of treatments, except of
DOPz, (for 2012), DOP; (for 2012),
DOPc, (for 2013), DOPy;, (for 2013)
and DOPy, (2013). £DOP index
(during 2012-2013) with treatment of
1% Znl% B at full bloom stage
applied on flowers tended to have
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significantly better balanced
nutritional values than the rest of
treatments (£DOP=512.97) than the
rest of treatments. The average yield
plant (34.59 kg/tree) and initial fruit
set (11.59%) were the highest with
treatment of 2% Zn+3%B, compared
with the other treatments for 2012 and
2013. For Duchesse, statistically
positive significant correlation
between £DOP index and leaf nutrient
contents at 90 DAFB (leaf-Mg, -Mn,
-P,-Fe,-Ca,-Cu) and negative
significant correlation between £DOP
index and initial fruit set were found
(Tabs. 3 and 4).

Daregazi
The combination of both
products (borax+zinc sulfate

treatments) at full bloom stage applied
on flowers of Daregazi -cultivar
showed significantly better balanced
nutritional values, yield and initial
fruit set than the rest of treatments.
Also the results showed that all of the
trees of Daregazi treated with
combination of both  products
(borax+zinc sulfate treatments) at full
bloom stage applied on flowers
tended to have a level of DOPurient
closer to the optimum level (DOP = 0)
than the rest of treatments, except of
DOPg (for 2012 and 2013), DOP; (for
2012), DOPy, (for 2013), DOPy, (for
2013), DOP,, (for 2012), DOP,, (for
2012), DOPy, ( for 2012) and DOPy,
(for 2012). £DOP index (during 2012-
2013) with treatment of 1% Zn,1% B,
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2% Zn, 3% B, 3% Zn,1% B, and 3%
Zn, 3% B and also 1% B at full bloom
stage applied on flowers tended to
have significantly better balanced
nutritional values than the rest of
treatments (£DOP between 550.59 -
626.65) than the rest of treatments.
The average yield plant (84.58
kg/tree) and initial fruit set (19.02%)
were the highest with treatment of 3%
Zn+2% B for yield plant and 3%
Zn1% B for initial fruit set compared
with the other treatments for 2012 and
2013. For Daregazi, statistically
positive significant correlation
between £DOP index and leaf nutrient
contents at 90 DAFB (leaf-B,-Mn,-
Cu,-C) were found (Tabs. 5 and 6).

DISCUSSION

Single B [borax (1%, 2%, 3%)],
Zn [zinc sulfate (1%, 2%, 3%)]
products as well as the combination of
both products {borax+zinc sulfate
(1%B+1%Zn, 1%B+2%Zn, 1%B+3%Zn,
2%B+1%Zn, 2%B+2%Zn, 2%B+3%Zn,
3%B+1%Zn, 3%B+2%Zn, 3%B+3%Zn)}
at full bloom stage applied on flowers
of three pear cultivars (Spadona,
Duchesse and Daregazi), which were
grown in a private orchard (Kosar) in
district of Shahriar of Alborz province
(Iran), during 2012-2013 , because
these different products resulted in
fruit set, yield and better balanced
nutritional values of pear cultivar
(Taher and Hassan 2005).



(PaI1BI-Z) [2A3] SO"0 B} J8 JUBILIUBIS S| UCNEISLIOD, '(PBIIE)-Z) [9A3] LO'0 SU} J8 JUBJWIUBIS SI UOIJBB.LOD,, ZE=N

MITRA MIRABDULBAGHI

L 104 \Z - 250~ T6C - G6lL - LeZ - FLO 622 - 9.0 g6Z-  Z9L-  0LT ¥0- (901D PIBIA
. ) -~ -~ . 3 ) -~ -~ . } ) (%)

I 9/l 55¢ £rl FES z9l 8 gLe bt £yl 08l ¥ 8 185 UL el
! Gl GLL G2E - 05 LZ- 916’ 6L0- GLI ST z5 69’ Xapul 4OQa3

N N . .. . .- ~ . _ . {wdd)

I S0 LT Raas oL 919 ¥z S0 i8L Fse 86 5 akpaq

2 : 2 : . _ : ; 3 {wdd)

L 00F 8/ 9 ¥ oSl 000'L  TET S6C 60 ol oAEST

~ } ~ ; -~ . . - (wdd)

I St At £or 160 00% Slg 55 £ Ul oAEs

L «oﬂ _TES 8ET - 88 _8s 062" I (%) eD anea

L 66E - £6¢ ¥09- 68T - 05-  80- (%) d aneaq

.- } } ; ) {wdd)

L ove e 8¢ €9 _8s o4 oAEaT

- ~ ~ - (wdd)

L oSl s ore ¥0g uz oAes

! 4 56  060- (%) N aaea?

L g8l GFT [((AFECER

3 [44 (%) DINl aAeaT
1 (wdd) g anesa

o = = - r r - - - r
= w = i —_@ _® —_® @ = —_ — = = @ ]
a =< o= S g =] =] =] - _— =] T a P - —_ 8 T2
Shis ) 2 T < T g T < £< FT2 ©T< = =< e X3 T
sz ==z &% 3¢ 32 32 <=e Z§ 3¢9 38 £ Z3g =£¢ 3¢
H1 g > 0 =0 == == 0 - = 1 =N = = = = m
= = c o = o @ =) &

{e10Z-Z102Z) siely jewuawadxe sieak omy Burinp abeis woold [|h) 1e siamolj uo paijdde uz pue g Aq paloaye se Jealyno
BUOpRAS Ul 125 JINJJ [e13IUl pUe PIZIA ‘G47d 06 1B SIUIU0D JUALIINU Jea| ‘Xapul dOd3 U2amlad JU3ID14200 Uolle|allon - Z a|qel

90



INVESTIGATIONS ON NUTRITIONAL STATUS OF PEAR TREES WITH DOP METHOD

‘wnwiido uey) Juajuoo Jaybiy sa)ealpul (+) UBIS Iy ‘wnwydo
uBy) JUSJUOD JaMo| SaJe2Ipul (—) UBIS “(266T ‘Luewdiag) 94w 06 Je pa|dwes SaAE3| JooYS-PIW Lo Paseq '$23J) JBAlnD Jead Jo} spiepuels uoljisodulod Jea

vl ¥S S99l i0'8eC GZel gs'Lg- 16'8¢ 188l gcer- 62'86G 0S- 29'89 108 gZlel LG8l GU%HEUZ%E
16'98 ZL’gge  9l'¢tll ¢l S0¥ cF'GE LSl 9¢’ec GlL'e- €6'L- 96'v81 ¥ iv- eFolL ¢'6S G%CUZ%E
<C'9% L9'vCh #0°9S g0'8Ll- 299¢- Go9'Ge 86'L 90'9L- 22’99 gLl SL'¥9 r0'05- CS691L ¥ /9 g% LuZ%Ee
e iy 8 8L L0°¥S 8GY'E 190~ L1L'6E L9l S ic 8L 0- 9lve- ¥9'G8 ¥S'C L00CL gc'le- G%EUZ%C
9798 LISk 60L. 98T EE9-  S¥RS  7le  GMT  90SP  I¥IE-  G6F O ME  LEV8L  L6AT AYUTUZ%E
60°/S 6€£°99¢ [ASR T4 780~ 6GL- BOEY 86} L6l 8887 lE'€C ¢8'09 GC8- 691 9Ly g% UZ%C
eLis LEC 5L 60°L 690¢- S8 0C 9l - L0°EE 6¥ ¥€ P ¥S-  L9GLL SC 0F er ¥y 2G8°E0lL g%EeuzZ%|}
6282 96'60¢ ¥S'8¢C 6g’ L L- 856" ¢6'66G €8¢ GL'Cl- ¥6'SC 69°ClL- G Ge- 89'6C ereol ¥0' L9 G%CUZ%|
Geee 96"t~ 8G'/¥ LG~ €8'G- 69°0¢- o3 4 gl 6’9 g'6l- g6 c8'6C-  BBCKL vov g% LUZ%|
¢’ /v 84°8LE 60601 Gl ¢S'6¢ GG'8S c6'/l L8'G £6°¢C Sev9-  LAEGL 96'vE 90'9- 1G'¥6- %<
18091l 8F'08¢C GL'08 GG ClL- ¥Z'6C ¢C'8% €4'GE L0°EC 8¥ iy 6e'6l- 6L0C1 1% VA" LO9LL 9g8've a%c
GEY0C 8L¥0E ¥c'i6 [oT GG'L Lgec GiclL ¥S'0L 8.0C L' 9%~ 98'9¢ ¥G'Ze- LE691L L9°GG g%l
el'st rLLL FE'¥9 6E'GC- ¢GlL- 19°0- 10'9- LLCl-  FLEL ¢5'6E-  9F6eC- LL°ce- GG'es 9/'9¢ UzZ%¢g
9¢' L8 6E'8l FC' LS 6C'8l ve'8- £G'86G 65 L- ¢s'Le 6L'EE cr'sS-  ¥9LLL 96'FE gL'8Cl 98'0¢ UzZ%<c
[AR%s Se0- SL'Cr LG €461 LG0- 188l 6 LL- ¥G'Gt B65C 6c'ccl gc'8- 60'8¥C LLEF- uz%1
96 /¢ L9°2¥C L 41 A <0l 96'cl ac'/ S9°0lL g8'8c- B6'L¥ ok E€6'60L 16'9¢cc Z9'Ge [0juoD
£Le YA\ T4 £L0Z ZL0Z €102 ZLoe £L0Z ZLoZ £L0Z ZL0Z £L0e FAN T4 €102 ZLog
(%) (widd) {wdd) (%) %) (%) (wdd) sjuauipeal]
d aAean 84 aAnean uz aaean N aAean Y aAea B eAee] g aaean
| ped — ¢ 3|qe]

{£10Z-Z102) siel [ejuawadxa sieak omy Bulinp abe)s woo|q [N} e siamoll uo paljdde uz pue g Aq pajoape se Jeal)no
2ssayon( ul J9s UNJ} [eilUl pue piaIA ‘G4vd 06 38 SIUJUO0D JUSLIINUCIDR W Jed] WOl Paulwialap Xapul 4Odz pue 4Od - € algel

91



MITRA MIRABDULBAGHI

‘wnwido uey) wajuod Jaybiy sajeaipul (+) ubis 3)1ym ‘wnwido
uey) JUBU0D Jamo| saleaipul () uBlg (ze6T ‘uuewiiag) g4va 06 18 pa|dules $aAB| JOOUS-pILLI U0 paseq 'sa2.) JBAljnD Jead 1oL splepuels uonisodulod Jea

ago’ L 265 L JepAC L FG L crell £6°LL lg'gl £ k- 9c'a- £go- 68°F5- c£l'es- d%EUZ%E
PO LFZZ 2207} 9PLE 189 0SF  GE0S LJGL-  9ZET 956 EOL- g8 bb-  GlLJ9- %IUZ%E
1BESElL 2psE’s Bede6/ 58 GG+GL ck'8s 8i6°L a0'9l- 8ce- recl LG 'G5 % UZ%E
BGG FE BESLL PO L'8CL G840l g9'cc- 19l 0gic- [ TAY Ge'G S ek cF 65 d%EUZ%C
qdPLYFT 9POF'9 APESEFY i599L 90T  Tie- 5T €CC 696 BOPh- LT A%ZUZ%T
PeQale e S6.L'Y PALLFLL T sl £Lee 86°L L6l 9c'6- acoc 9ir- C8'6L- g%1LUZ%e
PieFa'sL alpLL'S 2366'F69 LF'9gE 9c'ch 9L%- L0'EE 6L e8¢ LG LG~ £6'19- g%EUZ%1
¢6'ed 8plEs 8psEtve9 6L 8%l 1'cs £8°E glL'cl- €97 BCSL- GG LE- £6'99- g%cuZ%I|
qag0'se qzlL's 2/6°CILS 6E6CL 9ze o gz aL'0 c0'8- L6'LG- cC ri- g%1LuZ%1
=l8¢Cl alpelL's 860906 1911~ 88'88- €6/ 18's rel 88°0¢ £8'85- 804 g4%E
1B0LFL apeyeB’'s apalgcs LO'¥OL c6LL £4°GE L0°EE el L~ g6'6- £l GG GG~ g%
PYe09/. 61 opZL 9 9B060'918 SEPSL 0¥ GLTL PSOL IG6T  SLETE  MLEZ-  AFGh- g%}
paagt Ll Q2pP0L'Y RLTL0S Gees gl'6¢e Lo'g- L4 ¢ ¥6'0 £8'cl GZ'6E- <0 L9 UZ%¢
BPLYEL PPy 9 aPYT 566 056LL  6S5E€C  661l- ¢S5l £59-  BLb-  £59Z- @0/ uz%e
pe2ge gL a2p0g809 8p9'S59 ti8ce LC9F- g8l 6 LL- £r0- SF'9- 6% FS- £6'99- uz%I1
1859 WG1€ OBALE OFY J'90Z 209 92/  6¥90L 69 LJFL  GGlL-  bbO- [o13uD)
EL0Z+Z1L0E £10Z FAYITA £i0Z FAYITA €102 Zi0Z €102 Z10e
(221)/D¥) %) {wdd) {wdd) (wdd) (%)
PISIA Jas )Ny [eniuj Xapul 4003 no aAaean O[] anean] upy aaean e aaean sjuawjeal]
Il Wed — ¢ ajgel

{e10Z-Z102Z) siely ewuawiadxe sieak omy Burinp abeis woold |1n) 1e siamol) uo paljdde uz pue g Aq paloaye se Jealyng
2552U2NQ Ul 125 JINJJ [B1IUI PUE PIRIA ‘G47a 06 JE S1U2IU0D JUSLIINUOIIBW Jed| WOl pauluISlap Xapul d0dz pue 4od - € 21del

92



“(paliel-z) [2A8] SO°0 BY) 18 JUBDIIUBIS SI UCIBIBLI0D, (P3IIE}-Z) [9A8] LO'0 BY) JE JUBILIUBIS SI UOIJE|SLI0D,, ZE=N

(%)

INVESTIGATIONS ON NUTRITIONAL STATUS OF PEAR TREES WITH DOP METHOD

I 2id £6E- Lbr- 201"~ PO 9S¥- L0V €ZZ- TET gDk~ 06~ ©9T- BVt ocunuqenm

_ _ } } } } _ } } ) _ ) (22.)/63)

I 190"~ L9l 290 £€60-  0LO- 68l 0T ibL- 290 ovl €10 651 PIPIA

L 16z’ r8L 89 S¥E IGF  ZEE ¥60° rgL ve0T  Zee  igT Xapul dOaF

. ~ . ~ . ~ . . _ i {wdd)

I 1ze 161 eLe egy glLg 26 (erd P0G Tl 688 i AR

: : : : : : . : : (wdd)

I £Z0- 200 Z00-  BLL £01L 000k +9L oGl ¥eT oW sAeaq

~ . N ) ~ - .- -~ {wdd)

I €0 8F 0k etc] £20 8¢ 90z 691 U AT

L 162~  _BlF  69T- z00° GEe _09%  _¥E9 (%) eD eaea

b Feg-  _0g9 T00-  BO¥F-  I¥E-  Se¥- (%) deaesq

i ; . . . {wdd)

I 2ig 6L1 _BBF 50§ 89% 55 ee

} } } } (wdd)

L 201 o VA AL uz aAee]

L ¥l 951 ¥eT (%) N aaeaq

I 628 _6T5 (%40) M aAeDT

I GZe (%) By anea

{wdd)

b g aaean

= W — - — - - -
=) rr

85 &x S S3 S8 S% % .8 ST8& T8 -8 -8 % T3
St =0 B T < T =< T s =< =2 T < T < =z L= =5 T =z
gz g= 2 25 2z 32z g T 27 2y " S@ =5 3°f
= m. & m c = 5 & o @ s = o = m

{£10Z-Z102Z) slel [eruawadxa sieak omy Bulinp abe)s woojq [N} 1e siamoll uo paljdde uz pue g Aq pajoape se Jeal)no
2SSaYDNQ Ul 39S 1IN4 [e13IUl pue pjaIA ‘g4yd 06 18 S1U21U0D JUslINU Jed| ‘Xapul JOd3 UaaMmIaq JUIDIY20D UOKR|aII0N -  a|qel

93



‘wnwido uey) wajuod Jaybiy sajeaipul (+) ubis 3)1ym ‘wnwido
uey) JUSU0D Jamo| saledipul (-) ublg (z66T ‘uuewiiag) g4va 06 18 pa|dules SaAR| JOOUS-pILL U0 paseq '$a2.) JBAljnD Jead 1oL splepuels uonisoduod Jea

MITRA MIRABDULBAGHI

LE0F  vLZFL #0001 e ¢85 S5+OF 89 9 ¢5le elel- £cl- BA96L FSL- G6 gL GEcil H%EUZ%E
g'Ge BL9FC £9F0L 9l ll- ¢8'8- £E'SF i8¢~ ¢€L'lg- 689l- 805 LO'BIL 6C'L 8F'50L 8BF'S0C d%CUZ%E
SC' .5 96'.91 Fo'LB 6l Ec- L9°¢- 6F'CL £89F G0'6- PP Ll EL6S  SLF9 194 1518 L5481 g% 1LUZ%E
LL81 60'CE- LS. 86'0- PO 90’6 LO'S- £8'9- 180 £5- g0'6C¢ FSCt-  +5'86 5861 J%EUZ%E
LLLS L5691 8c’ L L £0'0¢- LE 6L 8F g0l ¥9c-  £€02- AL'S9 6219 Z0'L8l LLAL L0'+6 LOF6L %N Z%E
L@'¢8 GO9GEE L£E6F £8'Gl- £6°G- 1608 6./ S09gE- ¢€l- 9C'le- E£LEld £6El-  B9EEE 9eecel g% 1LUZ%EC
GL'vF  cFLOE S'¥9 60°0L- Gl ¥l g8e'88 Sl EY- cO'E LLEL-  geae- 9'ce- ar'L/ ¥E'L6 ve L6l d%EUZ% 1
<2 9¢g gkl LZE0L 9e'Cl- ALTL 69°Eh eLo 1C'02- +80Z- 6+¥9- BG5Z0L FSCe- <6/ 6481 g%cUZ%|
lE'c6 /868l [ c6 8l LT 9%'89 S'ce /88l 650¢ 1506~ 209 le'0- B96FL BI6YC % LU7%1
£CF8- cCP6C  BLTY L0 0cC- S8 0% 69 8% 6.9L- Z¥8l- ivréB- B6CE- el l- cthiv- BFEld BFElE g%¢E
8C/LL  EIGL  9LF9  Z00T- v 9L'e6  SGBL-  ZVIZ- 890S- LTS EL/8  SELO- LLIBT  LLLGE 9%z
595 £ 0 S¥ . £Gl- SF 9¢ 69ty 2l £5°el  9¢il- L16l-  ¥B9L £6'G- ¢9'6LL <Z96lC g%
G709 IGGRT  GE69  @TLE-  GLOL- 6600 GAb- Opep-  8L6  6ZEF  65E0L  LOF9-  §E0L 9T0T UZ%E
¥L9F B8.LE8L 96'eC 9/0°0C- E£85'LL- cl'8ll 29¢L  L00C- ¥C'8E LO'06- B8'C0L  96'FC 8668 86681 UzZ%¢
g6'0Ef 5.8t ¢6ees ¥G'Ce- £6'E- L6 ¢l EF0L- L6¢CC l5'8F G508 6Becl 9Fe- ¢l 0L ZL10C Uz%1
9rc’cs SEVv/L S /2L g/ecl-  A5¢Ch- 9ES ¢G50 JIvce- 69LE 6ELE- BEEIC LO'LE- 8REC 98'ccl jodjUeD)
€102 Z10Z g0 4% FA €102 210 €10z FA NI £z FAYIFA €10z A N1rA €102 FAS (1A
{wdd) (wdd) (wdd) (%) (%) %) {wdd) sjuswieal]
d aAeaT a4 aaean Uz aaean N aaea M aaean By aAea g aAean
| Hed — g ajqeL

{e1L0Z-Z102Z) siely rewuawiadxe sieak omy Burinp abe1s woold |1h) 1e siamol) uo paljdde uz pue g Aq paloaye se Jealyno
1zeBaleq Ul 12S 1N [eRIUl pUE PI2IA ‘G47A 06 1e SIUSIUO0D JUSLINUGCIDBW Jea| WOl Ppaululalap Xapul d0dz PUe 4od - § 21del

94



INVESTIGATIONS ON NUTRITIONAL STATUS OF PEAR TREES WITH DOP METHOD

‘wnwido uey) Jusiuod Jayhiy sajeaipul (+) ubis 2)iym ‘wnwndo
Uy} JUIUOI Jamo| sajealpul (-) uBls (z66T ‘uuewiiag) g4vd 06 J& pajdwes saAes| Jooys-pill Uc paseq 'saal) Jealyna lead Joj spiepue)s uonisodwod Jea

p2296'g P22+Q°0E 278 L85 £6'C9 gec0g- +'9 LS'LC 650lL- ¥ GlL- £LL6"L5- C'E5 GUEUZW%E
PgaL9¢lL BRS ¥8 JPa LR Le9 90 16 950 L6 ¢ el e L¢'9- £6CC- ¥ 15- £L 65~ d%IUZ%E
BZO'6l 5L TS5 v ¥55 Gl AL £C i~ L8°9% S0'6- 89l 85t e 5565~ g% L UZ%E
21/8'9 p2208'ce 2/9 /85 15/8 9.'F G- 18'9- L0'E- glLEL- £665 LF- GG 'E5- AU%EUZ%T
P23 0L PAdCO Sy palL0'6t9 e e L9°L 9~ £e0g- 9g'gl-  6lL'AcC £85.°91- G665~ g%IUZ%T
pales . PagE'ge JBqQLZ/E8 L0'5C 60°€01 6.°.¢C 50'9¢- c'Bl- SCGl- BLL TF- 1909~ g% LUZ%C
AL02 PR/Z'5T PoLL 959 L2008 L06Z-  GLEy-  20E /€6 68T SELEG0T  81°GY- A%EUZ%L
2190’9 PAdCy L pe9s'elo 8F L. 1498 6cl0 LL2°0C- 85/ LG'EE 2880 Ft- £6°'95- %Y%)
qa55'cl BQ9L'99 259929 L8'sEL ¥Z'S SEC 188l £9°%- c0'L eLLlec- St 09- g% LUZ%|L
pasy'g PALTFE BOSZ'CY8 JO96L  vLL. 629L-  ZFEL- Sl blbF EEEE/E-  GGGG- %€
PavB0O 0L PAYCH ¥ 896/ 16 L00JZ  BES9  GS6L-  ZLLE- ¥UT 0g 194192 S9Jb- %2
POIsLLL Bqs0 L9 265 055 cr 201 9g8'LL- g'GlL £5°EL gL'gl- L59L- 8LLLG- g'G9- g%l
P9999'6 PRES T PoFL 59 €516 €6 GJF- 99k 89/- 0T /99T9T- 965 UZ%E
340E'Y PISFG'EL  OPOBE'YRY ZF6L  T€9-  J9ZL J00Z-  L9S-  ZEET  J990°MG-  B0°TI- UZ%zZ
aLe'+vl 206+ 85 PA8y L6 ¢5 06 GE' e Er0lL- l6'ce 9L'¢ SELL £G5.L 9%~ GC GG~ UzZ%1
0. 2989 pPags 5o €09l [AAFAY £5°0¢ Ly Ce- L¢9- 15T~ e 0g- 965 |04IUO7)
€ LOZ+ZL0Z £10Z Z1L0Z t£LoZ Z10Z £1L0Z ZL0Z tLoZ ZL0Z
[ SJuawljeal
o wsingenur 00 epuaoas | SUNL e s

Il Hed -G s|qe]

95



MITRA MIRABDULBAGHI

‘(PaliEl-Z) 19A9] GO'0 U} 1B JuBduIuBIS S| uolE|BLIOD, (PAIIET-Z) [9A3] LO'0 O] 1B JUBILIUBIS SI UOHE|SLI0D,, ZE=N

: . : : " . . ; 5 : } - ; (%)

L G £00 gLl 52¢ 9/l £90 500 6Ll ¥l 528 0S¢ 0%0 gLl 195 N eI

G’ ! g0'- gLo- 6l £20- GZ'- L0~ z- [aa 6EL’ 1Z- 6l - 910- [CEITETEN

! 6/G  B9Z- LY 1907 £6¢ G60’ €I 29Z - CiT- 9.0 6/5 Xapul dOQd3

L chl- 6.C £05  SFE- LEG L¥E - chl- 001 Gl 0op’L  (wdd) n) aaea]

L 9GE - 920" gLZ- 99T LLg- 000l €61 zeg ¢lLl-  (wdd) ol eneeq

L £20° el 0Lz - ¥6% 95¢ - ZiF- LET- 6.7 {wdd) upy areaq

! ¥E - 85 G- 920 ¥z /80 £05 (%) BD 8Aea]

; } ; } } } (%)

L £¥9- S0/ gLz’ 988~ 08¢ G¥g - d aAeaq

L Gg. - 99z s 180 LEG (wdd) a4 saeeq

! Lig- SFS- LG L¥E - (wdd) uz areaq

: : - (%)

! €61 1> gLl N oAeaq

. ) (%)

} 986 001 3l oAea

! Gl (%) By 8aea]

1 (wdd) g saeeq

5 M — - [ — — r
o] r

8 &< ¢ 58 T8 ®8 _§ 3 T8 T8 & -8 -8 =®g
~& =@ e = = T3 =g =2 = = =< fe =% =
=% g2 3 245 2z 2z ~5 “& 25 25 O s A
=< o m = o E o o 2 5 = e = u]

{e1L0Z-Z102Z) siely rewuawiadxe sieak omy Burinp abeis woold |1h) 1e siamol) uo paljdde uz pue g Aq paloaye se Jealyno
1zeBaJe ul 12s Und} eIl pue pI2IA ‘g4yd 06 18 SIUIU0D JUSLIINU Jea] ‘Xapul dOdz U2amiad JUa1014200 Uoe|allon - g a|qel

96



INVESTIGATIONS ON NUTRITIONAL STATUS OF PEAR TREES WITH DOP METHOD

The fruit set, yield in all studied
pear cultivars with combination of
both products (borax+zinc sulfate) in
our experiment was rather higher than
the control (without any application of
boron and zinc) trees and the other
single B and Zn products (Canesin et
al., 2010). Furthermore, leaf macro
and micronutrient contents at 90 days
after full bloom (DAFB) and
deviation from optimum percentage
(DOP and £DOP) index were
estimated for the diagnosis of the leaf
mineral status of the trees. The larger
the ZDOP, the greater is the intensity
of imbalances among nutrients
(Montafiés et al. 1993). According to
£DOP index (for 2012+2013), the
combination of both  products
(borax+zinc sulfate treatments) at full
bloom stage applied on flowers of
three pear cultivars (Spadona,
Duchesse and Daregazi) showed
better balanced nutritional values than
the rest of treatments.

Previous works, carried out by
Jiménez et al. (2004) and Zarrouk et
al. (2005), did not find a significant
differences for nutritional balance
values, i.e. XDOP, among peaches and
sweet cherries. The differences
between our results could be
explained by differences in the
cultural practices (application of B
and Zn applied on flowers at full
bloom stage), as previously reported
(Leece and Ende, 1975; Shear, 1975;
Shear and Faust, 1980). The negative
DOPracro  and indicated  the
tendency of nutrient deficiency in
plants. But in this study, The DOP,c10
and DOP.., were, respectively,
positive and negative for all of studied

micro
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pear cultivars regardless of treatments
(Tabs. 1, 3 and 5). In our results,
negative significant correlation was
found between fruit set and £DOP
index only for Duchesse cultivar. It
can mean that the combination of both
products (borax+zinc sulfate) applied
on flowers at full bloom stage on leaf
macro and micro nutrient contents at
90 days after full bloom (DAFB),
specially of Duchesse significantly
increased fruit set and a tendency of
better balanced of nutritional values.

CONCLUSION

From the above mentioned
results, the following conclusion was
exhausted from the present study. The
combination of both  products
(borax-+zinc sulfate treatments) at full
bloom stage applied on flowers of
studied pear trees significantly
increased yield, fruit set and mad a
tendency of better balanced of
nutritional values in studied trees.
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