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Table 1- Physcal and chemical parameters of the soil before experiment

SKBocal
‘;\uﬁ:é thas Soil Texture OC N  %TNV
(ds m) (%) (%) (%) (%)
Clay Silt Sand
15 17 42 41 1.11 0.08

bH P K Fe Mn B Zn Cu

(mg kg
76 208 234 392 72 8 487 104
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Table 2- Analysis of variance of rootstock and scion on leaf water potential of Pyrus communis vegetative rootstocks
(Pyrodwarf, OH.F and Quince C)

O i golio ©lazpo nSike
- Mean of Squares
S.0.v 9 8 7 6 5 4 3 2 1
NSS 0.002™ 0.004™ 0.008™ 0.002™ 0.004"™ 0.001"™ 0.002" 0.005"™  0.005"™
Replication
L
Roo‘rs}ock 0.006"™ 0.008™ 0.002™ 0.010™ 0.012™ 0.009™ 0.010™ 0.009"™ 0.007"
S
SC?ST; 0.077™ 0.143™ 0.077™ 0.067* 0.089™ 0.093™ 0.110™ 0.118™ 0.134™
‘SAJ’HX bb ns ns ns ns ns ns ns ns ns
RootstockxScion 0.009 0.007 0.005 0.006 0.004 0.010 0.006 0.003 0.001
s 0.004 0.007 0.005 0.005 0.009 0.003 0.007 0.005 0.006
Error 6.8 7.5 6 5 6.7 4.2 5.9 6.6 7.6

s Y1 xe NS o yd G s ) 5 ottt duo pd O rdaww jd o Jixo
ns= Non Significant at 0.05 probability level and *, ** Significant at 0.05 and 0.01 probability levels, respectively
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Figurel- The changes of leaf water potential in pear cultivars
during of growth season. Barsindicade the standard error of the distribut
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Table 3- Analysis of variance of rootstock and scion on stem water potential of Pyrus communis vegetative rootstocks
(Pyrodwarf, OH.F and Quince C)

Wt gile Olazpo (ileo
Mean of Squares
S.0.vV 9 8 7 6 5 4 3 2 1
I .
’_’S’_ 0.002"™ 0.001™ 0.001"™ 0.000™ 0.001"™ 0.000™ 0.000™ 0.001"  0.004"™
Replication
4k 0.146** 0.129** 0.173** 0.180** 0.164** 0.172** 0.103** 0.100** 0.162**
Rootstock
g;'\”” 0.050** 0.039** 0.040** 0.049** 0.039** 0.043** (0.034** 0.055** 0.061**
cion
d””’f‘x%_ 0.009™  0.007™ 0.013™ 0.011** 0.016** 0.013** 0.012** 0.016** 0.015**
Rootstock x Scion
Elb 0.004 0.004 0.005 0.003 0.003 0.003 0.003 0.003 0.003
rror
CcV 8.6 9 9.1 6.6 6.7 6.8 7.4 7 7

s JB xe NS o pd S g 53 5 i 3 duoyd O g 3 > Jimo %
ns= Non Significant at 0.05 probability level and *, ** Significant at 0.05 and 0.01 probability levels, respectively
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Figure 3 - Steam water potential in pear cultivars during of growing
season. Bars indicate the standard error of the distribution of averaaes
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Means which follow the same letter, are not statistically different at 5% probability level based on LSD test
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Table 4- Comparison of scion effect on stem water potential of pear cultivars during growing season

o,
G2 JOVES P 919 &
Gl Date
[XoAY/ 2016430 2016510 2016.6.13 2016.6.26  2016.7.11  2016.8.04  2016.9.11  2016.9.21  2016.10.5
N;:’ n (0.67)a (068 (-0.76)a (0.79% (-0.78)a (0.78}a  (-0.69)a (-0.68)a  (-0.66)a
z
bl 0.70)ab 0.69)a 0.79)a 0.81)a 0.80)ab 0.79)a 0.72)ab 0.73)a 0.72)ab
Spacona (070AD (0692 (0792 (08la (080RD (079a (072D (073 (072
S“;e’;i (-0.78b  (-0.77)a (-0.86)b (-0.89)b  (-0.87)b  (-0.87)b  (-0.79)b  (-0.80)b  (-0.78)b
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Means which follow the same letter, are not statistically different at 5% probability level based on LSD test
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Figure 4- Effect of pear rootstocks(pyrodwarf, O.H.F and Quince
C) on growth rare in diffrent months
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Means which follow the same letter, are not statistically different at 5% probability level based on LSD test
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Table 5- Analysis of variance of rootstock and scion on growth rate of pear

) JOVes g 319 i y S g
SYOAY Growth Rate (cm/month)
29 R0 320 » 22,5 ol Or25958
August-Septmber  July-Agust  June-July  May-June  April-May  March-April
,I,i; 58.8M™ 0.4ms 1.3m 240 35.2M™ 22.2M
Replication
“b 680.1"™ 129.5** 270.8**  749.6**  14364.9** 6085.7**
Rootstock
J'_U”'*’ 524.3" 1.9* 25.4%* 26.8* 516.9** 343.6**
Scion
Sdgw Xdb
P 321.3™ 1.2* 7.0* 9.7m™ 136.1* 121.3*
Rootstockx Scion
s
420.6 0.5 2.9 6.4 54.6 35.6
Error

s iz NS Mo pd S e 53 Jb mottit Mo jd O gl )3 Hl> imottt

ns= Non Significant at 0.05 probability level and *, ** Significant at 0.05 and 0.01 probability levels, respectively
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Table 6- Rootstock xscion interation effect on branch growth rate of pear cultivars

0233958 Canligend 33 55 » 3150 292 e
March-April  April-May May-June June-July  July-Agust August-Septmber
A 55.93bc 58.8cd 20.6a 14.7cd 2.9bcd 29.4a
Natanz
L_é)‘sjsﬁ l.:.)l.u.ul
- i 53.55hc 56.3cd 19.7b 14.1cde 2.8cd 33.0b
Pyrodwarf Spadona
‘5”“)_ 59.5b 57.5cd 21.9b 15.6¢ 3.1bcd 19.7b
Sebri
s 57.12bc  600cd  21.0a  150cd  4.3bcd 26.8a
Natanz
Selsh o Bl s athed 488de 17.4b 122ef  3.8bed 39.9b
OHF Spadona
‘S’W, 42.84cd 45.0ef 15.8b 11.3f 2.4d 50.1b
Sebri
b 49.39bcd 52.5cde 17.1a 13.1def 2.6¢d 32.5a
Natanz
“”,M’f Lake! 41.65cd 43.8ef 15.3a 10.9f 2.2d 35.6a
Quince C  Spadona
ol 35.7d 37.5f 13.1a 9.4g 1.9d 51.8a
Sebri
b 98.3a 127.5a 34.3b 23.6a 9.8a 36.4b
Natanz
Jue> Lok 83.3875a  107.5b 31.9b 19.9b 8.8a 54.3b
Seedling  Spadona
S 96.31125a 123.5a 33.2b 22.3ab 9.6a 44.9b

Sebri
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Means which follow the same letter, are not statistically different at 5% probability level based on LSD test
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Table 7— Anova of the effect of rootstock and scion on vegetable characteristic of pear cultivars at the third year

MS
a0 HKeY (L J e
. el o yd ) )
Oyt @ilie NEEPIVU IR o= s - Vo> als Ye<als
" Judg 5 2,55ke o
S IRby
N.Vegetativ  Chlorophyl d hesge hs30c
SOV df e | Irll_tglr']n?he Y%survival Brancr:n <30 Bran(r:n >30
bud break index 9
s
2 )S" 3 0.45 " 3.241m 0.000m™ 9.1 8.1 1.1ms
Replication
4b
N 3 0.08 ™ 119.97** 0.084** 9653.6** 36.9** 38.8**
Rootstock)
(5))5.\.)
s 2 0.79* 10.33* 0.005m™ 1704.1** 2.8™ 1.0m
Scion
éﬁ_ﬁgx 441,
RootstockxScio 6 0.38 ™ 3.78 ™ 0.003™ 511.4** 7.7"m 5.3m
n
s
33 0.23 2.88 0.002 7.6 35 5.0
Error
Ccv 11.87 3.73 6 3.7 8 5

n

B Y ime o> S grdaw 3 b ne™ o yd B oy I me®

ns= Non Significant at 0.05 probability level and *, ** Significant at 0.05 and 0.01 probability levels, respectively
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Table 8- Rootstock effect on vegetative characteristics of pear cultivars

w0l Job  Slesdij sy Yo > Job bas abld slass Yo 1< Job U s ad L sl ‘J“e’(’i‘:)”
>)
Treatment Inﬁi;”iﬂe Survival Number of lateral Number of lateral Chlorophyll
(crr?) (%) branch<30cm branch>30™ index
Slpam 0.27bc 83.58b 13.5a 10.3b 48.8a
(Pyrodwarf)
Sl 0.31b 84.92b 12.3a 12.3ab 45.4b
OHF
Cormirs? 0.25¢ 32.50¢ 13.8a 10.8b 41.3c
Quince C
o Jed> 043a 95.92a 9.9b 14.3a 46.7b
Seedling

22300 LSD 9051 51 oalisasl b 70 Jlass! gdaw 53 o gime N3] pie oximd yLis aslite gy
Means which follow the same letter, are not statistically different at 5% probability level based on LSD test
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Table 9— Comparison of scion effect on chlorophyll index and number of vegetative points of pear cultivars

o Jidg 5 padls gy b slasd
Treatment Chlorophyll index(degree) Number of budburst
e a 46.4 a 4.2

Natanz
Lok b 449 ab 41
Spadona
S ab 452 b 38
Sebri)

M (613 gxe glis LSD 9050 doy> B ozl prans 53 sttty S yiiio gy (sl)h 45 oo uSibo g o,
Means followed by the same letter are not significantly differentns at P<0.05 probability
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Figure 6- Interaction effect of rootstock =scion on survival
percentage of pear cultivars
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Means which follow the same letter, are not statistically different at 5% probability level based on LSD test
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Figure 10- Combined analysis of growth characteristics of pear cultivars in three years

. A PJUIRNCE WS
. ' Uw < .)"° - £y
Sl & Mean of Squares
S.OV. df ol SloJsb 4 g ew|
Lateral branch Length TCSA Height
Ju 2 53061.54** 736.32** 109702.59**
Year
- 9 248.35"™ 211" 10.66™
Replication
ab 3 68519.44** 160.94+ 2608.94**
Rootstock
abXJl 6 8706.81** 10.68* 285.73**
(Rootstock*year
S 2 365.83" 2656+ 210.66**
Scion
S5 s 4 49,947 0.69" 22.87*
Scion*year
SwgXal 6 502.95™ 3.71™ 8.40™
Scionx rootstock
shxssm xJl qp 102.48™ 1.48" 13.29"
Rootstockxscionxyear
s 99 250.48 2.97 7.88™
Error

s JB xe NS o > S5 s ) 5 moitt cduo )d O prlaws )d Hd ot
ns= Non Significant at 0.05 probability level and *, ** Significant at 0.05 and 0.01 probability levels, respectively
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Table 11- Interaction effect of year xrootstock on vegetative characteristic of pear cultivars

©la o nbe
Mean of Squares
05, o sl Wi ghe A S el
Rootstock TCSA Lateral branch length  Height
Solpa 14.6 ab 199.6 de 107b
Prodwarf
Jsl Jlo Sl 14.6 ab 209.6 cd 106.4 b
OHF
o s 115 cd 172.6 fg 91.8¢
Quince c
i 16.7a 2309¢ 11642
Seedling
)93 (Pyrodwarf) 9.4cde 262.7b 234¢e
pod Jlw Jlglgl(OHF) 9.1de 270 b 233e
= umsS(Quince c) 8.1ef 2105¢cd 18.7 f
Jlglx(Seedling) 11.9bc 3103 a 45d
,lg34 ,o(Pyrodwarf) 5.6 fg 179.6 efgy 152 f
pows Jlu Gl.gls(OHF) 5.6 fg 188.6 def 185f
= o2s5(Quince c) 469 155.3 g 148f
Jlglx(Seedling) 10.8 cde 311.7a 25.1f
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Means which follow the same letter, are not statistically different at 5% probability level based on LSD test
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Figure 6- Effect of year xcultivar on height of pear cultivar tree
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Introduction: Pear producers around the world are looking for faster return of capital and saving in labor
costs, achieved well by high density orchard planting. Choosing a good combination of scion and rootstock is
critical for production of fruit trees because the relationship between the rootstock and scion has a decisive effect
on plant water relations, leaf gas exchange, plant size, flowering, fruit production, fruit quality and production
efficiency. Nowadays in some regions, growers are using quince rootstock for pear orchard establishment. Using
the quince rootstock alleviates many problems in pears orchard, but graft incompatibility between pear scion and
the quince rootstock, and resistance to frost and alkaline soils are some problems restricting the use of this
rootstock. In most pear-producing regions in Iran, pear seedling is used for pear propagation. Due to the
problems of pear including overgrowth and late precocity (after 4 -5 years), this research evaluated the effects of
pear clonal rootstock (Pyrodwarf, OHF and Quince c) on some growth characteristics in comparison to pear
seedling (Pyrus communis).

Materials and Methods: This research was conducted during 3 years from 2014-2016 in Chenaran (36.6,
59.1) in northeast of Mashhad. Maximum and minimum temperatures were 40 and -22 °C, respectively,
elevation 1176m and the average annual rainfall 240mm. The same tissue culture rootstocks from two cultivar
Pyrodwarf and OHF with Quince rootstock and annual seedling from Dragazi pear were selected in August 2013
and T-budded with three commercial cultivars Spadona, Ntanz and Sebri. In the spring of 2014, after relieving
frost danger, the trees were planted in field with row space 4x2m. In order to investigate dwarfing effect of
rootstock on scion cultivar, some important vegetative factors that represent dwarfing effect of rootstock
including trunk cross sectional area, height of tree, amount of lateral branch growth, tree growth rate during
growth season, mean of growing buds on each lateral branch, and stem and leaf water potential were measured.
This test was conducted in factorial based on randomized complete block design with 4 replications. Each plot
was included one hybrid combination. MSTATC and Excel software were used for data analysis, and differences
among means were compared by using LSD test.

Results and Discussion: Different rootstocks did not show any significant difference in terms of leaf water
potential. Leaf water potential during the seasons had a constant time course about scion cultivar on all rootstock
so while temperatures rise throughout the season it reduced the amount of leaf water potential. The effect of
cultivar was significant on leaf water potential so that the highest water potential was related to Natanz and the
least water potential was related to Serbi cultivar. The effect of rootstock and scion both on stem water potential
was significant. Therefore the highest and lowest stem water potential was recorded for cultivars grafted onto the
seedling and quince rootstock, respectively. In this study, a significant relationship was observed between
minimum stem water potential (mid-day) and branch growth rate during the growing season. With reducing stem
water potential as a result of temperature increase, the amount of branch growth reduced. The effect of both
scion and rootstock on chlorophyll index was significant. In this investigation, all 4 rootstocks had different
effects on chlorophyll index. The highest chlorophyll index was related to cultivar Natanz and the least was
related to Spadona. Sebrie had medium chlorophyll index. Rootstock effect on vegetative growth of the scion
was not significant but the effect of scion was significant at 5% level. Pear seedlings with vigorous growth had
more long branches than other rootstocks. In the present research, seedling rootstock also induced higher growth
of lateral branches. Furthermore, quince rootstock induced the least growth of lateral branch during 3 years of
the investigation. In addition, quince rootstock had the minimum tree height and pear seedling had the maximum
tree height. Internode length in dwarfing rootstock was less than seedling. Both scion and rootstock had
significant effect on trunk sectional area so that at the end of three years, cultivars grafted on seedling rootstock
had the highest trunk cross sectional area, and cultivars on quince rootstock had the lowest TCSA. Two
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vegetative pear rootstocks (Pyrodwarf and OHF) did not show significant difference from each other. Pyrodwarf
and OHF rootstock showed good compatibility with Natanz and Spadona scions like seedling rootstock. On the
other hand, the survival percentage on quince rootstock was really low.

Conclusion: This investigation showed that pear rootstock had less vegetative growth than seedling
rootstock and induced dwarfing effect on scion growth during 3 years but quince rootstock had more dwarfing
effect.

Keywords: Dwarfing effect, OHF, Pyrodwarf, Quince ¢



