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ABSTRACT

A study was conducted during the spring season of 2009, at
Azmar mountain, Sulaimani city, Kurdistan Region-lrag. The
commercial cultivar of loquat was used as scion and wild pear trees
of 25-30 years old, grown naturally in the region were used as
rootstock. The treatments consisted of two budding methods (T-
budding and pipe-budding) performed during three dates (mid May,
early June and mid June). The experiment was laid out in a factorial
randomized complete block design with three replications and
twenty buds per replication. Least significant difference (LSD,
P<0.05) was used for mean separation. The percentages of bud-take
successes were recorded after two months of the budding
operations, whereas the observations on different growth parameters
were recorded at the end of the season. Significant influence of the
interaction of budding method and budding time on budding success
percentage and subsequent growth characteristics of loquat budded
on wild pear rootstock were observed. The maximum value of the
percentages of budding success (68.20%) was recorded when pipe-
budding was done on mid-May, followed by pipe-budding on early-
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June (65%) and then pipe-budding on mid-June (55.00%). Budding
time-method interaction also resulted in the occurrence of
significant differences in the length of budshoots, and the number of
leaves per budshoot. Pipe-budding performed on mid-May gave
higher values of budshoot length and the number of leaves per
budshoot (8.6 cm, and 7.03), respectively. No significant differences
were observed in budshoot diameter due to budding time-method
interaction.

These results confirm that wild pears can be used as a good
rootstock for loquat production either as a drought resistant
rootstock under rainfed condition which means entirely depending
on rainfall, thus harvesting of about 7000m®/ ha/ year or as
dwarfing rootstock for high density plantation systems in the plains
such as Shahrazoor, Kalar, Kifri and Kirkuk, this will be a
substantial challenge against ongoing drought years toward the
region.

Keywords: Pipe-budding, T-budding, loquat, wild pear, budding
success, rainfed cultivation.

INTRODUCTION

Wild pear (Pyrus pyraster L. Burgsd.) belongs to the
subfamily Maloideae in the Rosaceae (Stephan et al. 2003 and
Palombi et al. 2007), this genus is able to grow on very dry sites due
to its tap roots, it can grow on almost all soils except the more
acidic, best growth occurs on fresh, calcareous soils (Stephan et al.
2003) such as the rocky calcareous soils on mountain peaks and
slopes of Kurdistan region. Wild pear is considered to be tolerant to
many biotic and abiotic stresses (Shatnawi et al., 2006).
Preservation of genetic resources in plants must include both
cultivated species and wild relatives of crop plants. Wild relatives
can be very useful in breeding programmes as sources of genetic
variability, with potentials to exchange genes with the cultivated
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varieties. They often have genes that can provide desirable qualities,
such as disease resistance or tolerance to unfavourable soil
conditions, wild pear is interesting as a potential rootstock for
commercial cultivars (Palombi et al., 2007).

The overall average annual precipitation of Sulaimani city
during the period extending from 1942-2005 seasons (64 years)
(Sulaimani Meteorological Center, 2007) was found to be 687.09
mm. The amount of annual precipitation in the region follows a
distinct pattern of duration cycles. These cycles show a drought
season each 7-8 years, in which annual rainfall is less than 500 mm
and a drought season for 1-3 years each 7-8 years in a cycle (Figure
1) for Sulaimani city (Mohammad Ali, 2008). Thus, production of
drought resistant rootstocks is highly a prerequisite.

In Iraq, little information is available on the effect of budding
time and technique on budding success of loquat grafted onto wild
pear, besides, no literature is available for budding loquats on wild
pear rootstocks and this work may be done for the first time at the
world level, so we addressed this question in the present study.

In Kurdistan Region-lrag, wild pear trees are naturally grown
and prevailed in oak Quercus forests, the deeply grown root system
and rigid wood made the trees hardy. Most of the trees bear weak
yields and no pleasant small fruits with low sugar contents
(Abdullah, 1988). On the other hand, the production of loquats
under irrigation systems allover the world requires high costs and
much labor, in addition to their vulnerability to diseases and
drought. The present investigation was, therefore, conducted with a
view to evaluate the performance of pipe-budding in comparison
with the traditional methods of vegetative propagation i.e. T-
budding, for raising percentage budding success, and to graft
loquats on wild pear trees under rain-fed condition. This is
considered as an important process due to the low cost of
production, less affected by diseases, in addition of making
variation in ripening time of loquat fruits according to different
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regions of Kurdistan and hence lengthening of the period in which
loquat fruits would be available in markets, as well as to exploit the
natural resources, in which, these naturally prevailed trees that
tolerate drought might be used as a promising rootstock for the
different other commercial fruit species within the Rosaceae family.

MATERIALS AND METHODS

The study was conducted during the growing season of 20009,
at Azmar mountain, locating on north of Sulaimani city, Kurdistan
Region-lrag. The commercial cultivar of loquat (Eriobotrya
japonica L.) was used as scion and the rootstock was the wild pear
(Pyrus pyraster L. Burgsd.) trees grown naturally and densely
prevailed in Azmar mountain (Figure 2) mixed with several other
taxa existed in the natural forests of these mountains. The
treatments consisted of two budding techniques (T-budding and
pipe-budding) performed during three dates (mid May, early June
and mid June). Wild pear trees of 25-30 years old were selected for
the study; these old trees were headed back during March, 2009,
leaving 50 cm stubs on side branches. When new shoots emerged on
the stubs, 3-4 of them were selected from the outer periphery and
the remainders were thinned out soon after their emergence and
undesired shoots were removed from time to time. The experiment
was laid out in a factorial randomized complete block design with
three replications and twenty buds per replication. Least significant
difference (LSD, P<0.05) was used for mean separation and since
the interaction means gave the greater values for all studied
characteristics, only the interaction means were presented, while the
single factors were discarded. The percentages of bud-take
successes were recorded after two months of the budding
operations, whereas the observations on different growth parameters
were recorded at the end of the season.
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RESULTS AND DISCUSSION

Data presented in Table (1) highlights the significant
influence of the interaction of budding method and budding time on
budding success percentage and subsequent growth characteristics
of loquat budded on wild pear. The maximum value of the
percentages of budding success (68.20%) was recorded when pipe-
budding was done on mid-May, which was superior in a highly
significant way over the other interactions followed by pipe-
budding on early-June (65%) and then pipe-budding on mid-June
(55.00%). This indicates that budding method had played a
significant role in the enhancement of the percentages of budding
success, in which pipe-budding gave the greater values compared to
T-budding in the all three times (Figure 3). This may be due to the
greater protection of the bud provided by the pipe shaped piece
taken to perform the pipe-budding with a greater chance of fixing in
place and the less area of the wound subjected to improper
environmental conditions, and then a greater chance for union
formation as compared to T-buds. These came in confirmation with
the reports of (Pathak, 1991) and with the results of (Dwivedi and
Singh, 1999).

Budding time-method interaction resulted in the occurrence
of high significant differences in the length of budshoots, in which
pipe-budding performed on mid-May gave the higher value (8.6 cm)
which was significantly superior over the other interactions,
indicating that the length of produced budshoots was mostly
affected by budding time other than budding method, the earlier the
budding performed, the longer the budshoots produced. This may be
caused by the greater chance of budshoots having a longer period of
time during the growing season (Figure 1). The result is in
conformity with the results of many works (Dwivedi and Singh,
1999; Hama Salieh, 2004 and Noori, 2008). Generally, these results
preliminarily indicate to a dwarfing effect of the rootstock, wild
pear, since there were dwarfing signs shown by loquat scions used
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in this study according budshoot length measurements which may
have been longer twice as compared to many other studies
(Soumelidou et al., 1994; Cohen and Naor, 2002; Basile et al., 2007
and Saeed et al., 2010), this may be a dwarfing rootstock being used
in high-density orchards.

Budshoot diameter was not affected significantly by the
interaction of budding time and budding method, the higher value of
budshoot diameter (7.57 mm), however was obtained from pipe-
budding on mid-May, while the lower average (6.60 mm) was
shown by pipe-budding on early-June.

Table (1): The interaction effect of budding time and budding method on
some growth characteristics of loquat on wild pear rootstock.

Budding Budshoot Budshoot Number
. of leaves
Treatments success length diameter oer
(%) (cm) (mm) budshoot
T-budding
Mid-May 48.20 df 6.53 b 7.40 6.57 ab
Early-June 4753 d 557 ¢ 6.97 6.07 bc
Mid-June 41.80 e 517 d 6.86 513 d
Pipe-budding
Mid-May 68.20 a 8.60 a 7.57 703 a
Early-June 65.00 b 6.40 b 6.60 6.20 bc
Mid-June 55.00 ¢ 583 ¢ 6.91 583 c
Significance ** ** N.S. *
LSD 05 1.224 0.323 0.418 0.503

¥ Numbers with the same letters within a column are not different
significantly by LSD (P < 0.05).

T+ %, **: Significant (P<0.05), Highly significant (P < 0.01) and N.S. (Not
significant), respectively as resulted from analysis of variance (ANOVA).
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Significant differences occurred in the number of leaves per
budshoot due to the interaction of budding time-method, in which
the maximum number of leaves (7.03) was obtained when pipe-
budding was done on mid-May, which was higher than all other
interactions in a significant way except that of T-budding performed
on mid-May. This may be caused by the fact that the same treatment
gave the higher significant averages of each budding success and
budshoot length, and hence giving the higher number of leaves on
the budshoots due to the greater chance of nutrients uptake resulted
in a faster and more uniform growth (Howard, 1978; Kennedy et al.,
1980 and Erdal et al., 2008) as a result of quick and strong union
formation (Skene et al., 1983) in pipe-budding. The case in which
no significant difference occurred between pipe-budding and T-
budding, both on mid-May, shows that this time is more effective on
enhancing budding success and performance than budding method
or any other factor, this came in confirmation with those of (Hama
Salieh, 2004 and Noori, 2008).

Finally, it was concluded from the results of this study that
wild pear which tolerates many environmental stresses such as
drought and unfavorable soil conditions, can be used as a promising
rootstock for loquat production either as a dwarfing rootstock for
high density orchard plantation, or as a drought resistant rootstock
for being exploited against ongoing drought condition nowadays
allover the world, here, propagation of wild pear in fruit nurseries is
highly recommended.
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Figure (1): Average annual rainfall of Sulaimani city for
64 years.

Figure (2: wild a trees grown aturally on rocky
soils of mountains in Sulaimani governorate
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Figuré (3): Lquats grafted on wild pear rootstock; two newly
grown shoots grafted on mid-May (A), the same two shoots
shown individually (B and C).
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