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Table 1- Amount of macronutrients in QL, modified QL, Knop and modified Knop basal media

QB prs Knop cuiS’ bawme

QL cuiS by @Bl puri QL CuiS baso Knop cuiS by
. . . . Modified Knop
QL media Modified QL media Knop media .
media
(mg.L'l)

Ca(NO3)2.4H20 1123.77 550 1000 1000
CaCl2 0 100 0 0

KH2PO4 405 405 250 405

KNO3 1800 800 250 500
K2S04 0 200 0 0

MgS04.7H20 355.79 355.79 250 250
NH4NO3 400 0 0 0
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Table 2- Different nitrogen sources and their ratio in studied basal media

7 SR K9 Sg0l 4lade *359 g KY-Y B
c0iS by el . P39l 5 . O59r 515; O s & pains] Comd
Nitrate Concentration Ammonium Concentration Total Nitrogen : :
Media -1 -1 -? Ammonium/Nitarte Ratio
mmol.L mmol.L mmol.L
QL 31.3 43 34.6 0.14
QLm 12.6 0 12.6 0
WPM 8.7 43 13 0.49
MS 38 20 58 0.53
MS-NH4NO3 18 0 18 0
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Figure 1- Interaction effect of basal media (0.5 mg.I" BA) xauxin type (0.05 mg.I"") on bud formation of pyrodwarf shoots
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Figure 2- Interaction effect of basal media (0.5 mg.I”" BA) xauxin type (0.05 mg.I") on height of pyrodwarf shoots
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Table 3- Analysis of variance summary table for the
weight of shoots from pyrodwarf shoot regeneration
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avia i Egoo ayd
Soutjce of o ©leyo Sl
Degrees s
Variation of SSum of Significance
Freedom quares Value
L 4 0.00509167 0.5408 ns
Medium
S |
. 1 0.00018750  0.7354 ns
Auxin
e
eSS 4 0.00471433  0.5767 ns
Medium
Auxinx
Uas
20 0.07581
Error
& 29
Total

. ns
G xe pas
ns: non significant
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Table 4- Analysis of variance summary table for the weight of pyrodwarf plantlets induced by rooting treatments

& @315l 4y Oluye ggome Olaype (iSile I3 0 day
Source of Variation Degrees of Freedom Sum of Squares Mean of Squares _ Significance Value
Treatment jLos 9 0.01676201 0.001862 0.0254*
Error U.s 60 0.04801555 0.0008
Total Js 69 0.06477756
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Table 5- Effect of basal media on rooting properties of pyrodwarf shoots

slow Wyl . f”" Ailgs dlaxi S o ol Ay 3asi
Treatment height Dry(x;l)gth No. of buds  No. of leaves  No. of roots
MS 4.01 ab 115 ab 08 a 29.85 a 1.14 a
12 MS 297 d 99 ab 0.6 ab 23.42 be 843 b
MS-
NHANO3#SS 5 41 65 ¢ 0.6 ab 3028 a 157 b
mg.Ll
KH2PO4
QL 3.5 bed 89 be 0b 28.57 ab 0.86 b
QL(m) 334 cd 107 ab 0b 24.71 abe 0b
0,
QL(?IS Q 3.02 cd 117 a 2142 ¢ 043 b
QL(m)+1
mg.L'1 32 cd 89 abc 0.3 ab 21.85 ¢ 0.86 b
CuSO4
Knop 3.56 bc 117 a 0b 27.14 abc 0.28 b
Knop(m) 3.6 be 105 ab 0.1 ab 25.42 abc 1b
DKW 436 a 95 abc 0.4 ab 26 abc 0b
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“Numbers followed by the same letter are not significantly differentns (P<0.05) by LSD test.
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Table 4- Effect of IAA and charcoal on rooting properties of pyrodwarf plantlets
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Treatment No. of roots Root lenght Height No. of leaves Dry weight
1/2 MS 4.6 bc 333 a 433 b 25 b 61.05 b
1/2 MS+IAA 85 a 233 a 6 a 33 a 104.15 a
+ b e
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)05 (gl e M 8o )3 B daws 1> g LSD (9051 ;5 ailite by (gl sluel®
Numbers followed by the same letter are not significantly differentns (P<0.05) by LSD test.
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Introduction: Application of stress-tolerant rootstocks is known as one of the effective methods to enhance
the productivity of fruit gardens. Pear is one of the four or five major classes of fruits that are produced
worldwide. Among pear cultivars, Pyrodwarf rootstock is tolerant to alkaline soil and low temperatures of
winter. In addition, many cultivars of pear with high productivity could be grafted to this rootstock. These
advantages result in widespread culture of pyrodwarf rootstock in pear gardens. The increasing market demand
of this rootstock presents an opportunity to investigate alternative methods for efficient production of pyrodwarf.
Therefore, this study has been conducted to increase the efficiency of pyrodwarf propagation through tissue
culture methods.

Materials and Methods: For this experiment, sterile plantlets of pyrodwarf rootstocks in a same growth
phase were used. Plantlets were cultured in different 12 media including MS, WPM, KNOP, modified KNOP,
QL and modified QL basal media supplemented with 0.5 mg.L™" BA and 0.05 mg.L"' IAA or IBA and solidified
with 8 g.L"! agar. After that, cultures were transferred to the growth room at 25 + 1°C under a 16/8h light/dark
photoperiod (light intensity 30 pmol.m s ', cool-white fluorescent light). In the next step for rooting
optimization, two separate experiments were conducted. In the first, 10 different basal media containing various
nutritional compounds were examined for rooting properties of pyrodwarf plantlets. The following experiment
was performed to reveal the effects of IAA and active charcoal on the efficiency of plantlets rooting. All the
experiments were carried out in acompletelyrandomized design. The study of propagation efficiency of plantlets
was arranged in a factorial approach with twofactors including the type of basal media (sixlevels) and auxins
(twolevels) with threereplications. The both experiments of plantlet rooting were performed with
sevenreplications. Data were analyzed using JMP-8 statistical software and the meanswere compared by using
LSD test at 5% probability.

Results and Discussion: All explants were regenerated 15 days after cultivation. The number of buds per
explants indicates that nutritional compounds significantly affected bud formation. MS basal media induced the
most number of adventitious buds and decreasing amount of nitrogen in the culture medium (either in its
ammonium or nitrate form) leads to 50%-decrease in the number of buds induced per explant. Previous reports
mentioned that macronutrients have the most significant effect on bud formation of peach hybrid rootstock
GF677. In addition, high amount of nitrogen is necessary to achieve the highest height of pyrodwarfin vitro
plantlets. In contrast to the basal media, neither bud formation nor height of plantlets did not affected by the type
of auxins, IAA and IBA. Also weight of plantlets was similar in all treatments and shows the effect of basal
media and auxins were not significant on biomass production. According to the results of rooting experiment,
plantlets that were cultured in MS and DKW had higher height than QL and Knop in rooting phase. Also, 1/2
MS-cultured plantlets have the lowest height among all treatments. These results showed that macronutrients
have positive effects on the growth of pyrodwarf plantlets as decreasing concentration; the growth of plantlets
was inhibited. In contrast to shoot growth, number of roots per explants in 1/2 MS medium was significantly
higher than the other media. These results are expected as shoots and roots of plants have different response to
environmental stimuli. Data obtained from the following experiment of rooting indicated that IAA improved root
induction similar toother functional traits of plants but the presence of both of those compounds in medium have
inhibitory effect on the functional traits of plants.
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Conclusion: These data suggest that macronutrients and hormonal compounds have impressive impact on
the regeneration of pyrodwarf plantlets. In this regard, MS medium supplemented with 0.5 mg.L’1 BA and 0.05
mg.L" TAA or IBA induced most number of buds and the regenerated plantlets hadthe highest height in that
medium compared to the other treatments. Also, 1/2 MS medium containing 1 mg.L" IAA was identified as the
best media in case of rooting parameters.
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