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Abstract

This study descriptively evaluated the association between budding date and autumn graft

survival  in  five  quince  cultivars-Samarkandskaya  Krupnoplodnaya,  Aromatnaya,  Izobilnaya,

Olmabehi and Otlichnitsa-on BA-29 clonal rootstock. Field observations were conducted in 2023–

2025 across five budding windows from 20–30 July to 1–10 September. For each cultivar and date,

Библиографическое  описание: Намозов  И.Ч.,  Айнакулов  К.Б.У.  Влияние  сроков  окулировки  сортов  айвы
на приживаемость прививочных компонентов // Universum: технические науки : электрон. научн. журн. 2026. 8(149). URL:
https://7universum.com/ru/tech/archive/item/23324

For citation: Namozov I.C., Aynakulov K.B.U. Influence of budding dates for quince cultivars on the survival of graft components //
Universum: Technical Sciences : electronic scientific journal. 2026. No. 8(149). Available at: https://7universum.com/ru/tech/archive/
item/23324

№ 8 (149) август, 2026 г.

89

https://7universum.com/ru/tech/archive/item/23324
https://7universum.com/ru/tech/archive/item/23324
https://7universum.com/ru/tech/archive/item/23324


failed buds were counted during summer and before the autumn inspection; total losses, established

buds and autumn survival were calculated. The highest numerical values occurred on 11–20 August:

86.6 % in Samarkandskaya Krupnoplodnaya, 86.0 % in Aromatnaya, 83.8 % in Izobilnaya, and

84.2 % in both Olmabehi and Otlichnitsa. The lowest value (63.4 %) was recorded for Izobilnaya in

early September. The available dataset contained treatment-level means but not year- or plot-level

observations,  so  standard  errors  and  ANOVA  could  not  be  reconstructed  and  differences  are

reported descriptively. Site-specific meteorological data, exact coordinates and soil characteristics

were also unavailable, and assessment ended at the autumn inspection without spring budburst or

winter-hardiness measurements. Within these limits, 11–20 August was the most favourable tested

window for autumn graft establishment on BA-29. This timing should be verified using replicated

experiments with environmental monitoring and post-winter assessment before a general nursery

recommendation is made.

Аннотация

В  исследовании  описательно  оценена  связь  сроков  окулировки  с  осенней

приживаемостью  прививочных  компонентов  пяти  сортов  айвы  -  Самаркандская

крупноплодная,  Ароматная,  Изобильная,  Олмабехи  и  Отличница  -  на  клоновом  подвое

BA-29.  Полевые наблюдения проводили в 2023–2025 гг.  в  пять сроков:  20–30 июля,  1–10

августа, 11–20 августа, 21–30 августа и 1–10 сентября. Для каждого сорта и срока учитывали

погибшие почки летом и перед осенней ревизией, суммарные потери, число прижившихся к

осени почек  и  процент  осенней приживаемости.  Наибольшие числовые значения во  всех

сортах получены при окулировке 11–20 августа:  86,6 % у Самаркандской крупноплодной,

86,0 % у Ароматной, 83,8 % у Изобильной и 84,2 % у Олмабехи и Отличницы. Минимальное

значение (63,4 %) отмечено у Изобильной в начале сентября. Доступные данные содержали

средние  по  вариантам,  но  не  исходные  значения  по  годам  и  повторностям,  поэтому

стандартные  ошибки  и  ANOVA  восстановить  было  невозможно;  различия  представлены

описательно. Точные координаты участка, почвенные и метеорологические показатели также

отсутствовали,  а  наблюдения  завершались  осенней  ревизией  без  оценки  весеннего

распускания почек и перезимовки.  С учётом этих ограничений период 11–20 августа был

наиболее  благоприятным  из  испытанных  для  осенней  приживаемости  прививок;  вывод

требует  подтверждения  в  статистически  спланированных  опытах  с  экологическим

мониторингом и весенним учётом.

Keywords: quince, BA-29 rootstock, budding date, autumn graft survival, cultivar, nursery

plant, vegetative propagation.
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Introduction

Expanding the assortment and quality of fruit planting material is a priority of Uzbekistan’s

Agricultural Development Strategy for 2020–2030 [1]. For quince nurseries, the choice of rootstock

and budding date is important because graft union formation depends on the physiological condition
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of the graft partners and suitable seasonal conditions. BA-29 is a clonal quince rootstock used in

pome-fruit production, and rootstock studies demonstrate effects on vegetative and generative traits,

tree architecture, graft survival and orchard performance [2, 4–6, 9].

Propagation  research  demonstrates  that  quince  genotypes  differ  substantially  in  rooting

capacity and that substrate conditions may be more important than exogenous auxin for hardwood

cuttings [3].  Where direct  rooting is  unreliable,  grafting remains an important  nursery strategy;

successful union formation involves wound response, callus development and vascular reconnection

[9–11]. Graft performance may therefore reflect both the cultivar–rootstock combination and the

physiological  state  of  the  plant  at  budding.  However,  comparative  field  data  on  the  timing  of

budding for locally important quince cultivars on BA-29 remain limited. The objective of this study

was to compare autumn graft survival among five budding windows for five quince cultivars on

BA-29 rootstock.

Materials and methods

The  field  experiment  was  conducted  during  2023–2025  with  the  quince  cultivars

Samarkandskaya Krupnoplodnaya, Aromatnaya, Izobilnaya, Olmabehi and Otlichnitsa budded onto

BA-29 clonal rootstock. Five calendar windows were evaluated: 20–30 July; 1–10 August (control);

11–20  August;  21–30  August;  and  1–10  September.  Standard  methods  for  phenological

observations and assessment of fruit-crop nursery material were used [7, 8]. For each cultivar–date

combination, 50 budded rootstocks were assessed in the reported design. Failed buds were counted

during  the  summer  inspection  and  again  before  the  autumn  inspection.  Total  mortality  was

calculated as the sum of both counts; the number established by autumn was calculated as 50 minus

total  mortality,  and  autumn  survival  was  expressed  as  a  percentage  of  the  50  budded  plants.

Throughout  this  article,  survival  refers  specifically  to  establishment  recorded  at  the  autumn

inspection.

Statistical analysis

The available dataset contained treatment-level means only and did not retain year- or plot-

level  replicate  observations.  Accordingly,  the  results  were  summarized  descriptively.  Standard

deviation,  standard  error,  ANOVA,  p  values  and  least  significant  difference  could  not  be

reconstructed reliably and were not imputed. Numerical differences are therefore not presented as

statistically significant.

Site, environment and observation period

Exact  trial-site  coordinates,  the  soil  profile,  and  temperature,  relative  humidity  and

precipitation  records  for  the  budding  windows  were  not  present  in  the  available  experimental

records and were not included in the analysis. Spring budburst, overwinter survival and structural

winter injury were also outside the observation period. These omissions limit causal interpretation

and generalisation of the results.
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Results and discussion

Budding date showed a consistent numerical pattern across all five cultivars (Table 1). The

highest observed autumn survival occurred on 11–20 August. Because inferential statistics could not

be reconstructed, the following comparisons describe numerical differences only. The maximum

value was 86.6 % for Samarkandskaya Krupnoplodnaya; Aromatnaya reached 86.0 %, Izobilnaya

83.8 %, and Olmabehi and Otlichnitsa 84.2 %. At the same date, total losses were 6.7–8.1 buds per

50 grafts. The pattern is broadly compatible with evidence that rootstock and cultivar combinations

influence graft take, vegetative development and subsequent scion performance [2, 4–6, 9].

Table 1.
Effect of budding date on autumn survival of quince graft components on BA-29 rootstock,

2023–2025

Budding
date

Failed by summer
inspection, no.

Additional failures before
autumn inspection, no.

Total
losses, no.

Live buds,
no.

Graft
take,
%

Samarkandskaya Krupnoplodnaya

20–30 Jul 7.5 8.3 15.8 34.2 68.4

1–10 Aug (con‐
trol)

5.3 6.8 12.1 37.9 75.8

11–20 Aug 3.1 3.6 6.7 43.3 86.6

21–30 Aug 5.2 6.3 11.5 38.5 77.0

1–10 Sep 7.4 8.3 15.7 34.3 68.6

Aromatnaya

20–30 Jul 7.6 8.1 15.7 34.3 68.6

1–10 Aug (con‐
trol)

5.4 6.4 11.8 38.2 76.4

11–20 Aug 3.2 3.8 7.0 43.0 86.0

21–30 Aug 5.1 6.5 11.6 38.4 76.8

1–10 Sep 7.5 8.9 16.4 33.6 67.2

Izobilnaya

20–30 Jul 7.5 8.8 16.3 33.7 67.4

1–10 Aug (con‐
trol)

6.4 7.5 13.9 36.1 72.2

11–20 Aug 3.5 4.6 8.1 41.9 83.8

21–30 Aug 6.2 7.4 13.6 36.4 72.8

1–10 Sep 8.8 9.5 18.3 31.7 63.4

Olmabehi

20–30 Jul 7.4 8.3 15.7 34.3 68.6

1–10 Aug (con‐
trol)

6.3 7.2 13.5 36.5 73.0

11–20 Aug 3.4 4.5 7.9 42.1 84.2

21–30 Aug 6.1 7.5 13.6 36.4 72.8

1–10 Sep 8.9 9.3 18.2 31.8 63.6

Otlichnitsa

20–30 Jul 6.9 7.8 14.7 35.3 70.6
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Budding
date

Failed by summer
inspection, no.

Additional failures before
autumn inspection, no.

Total
losses, no.

Live buds,
no.

Graft
take,
%

1–10 Aug (con‐
trol)

5.3 6.8 12.1 37.9 75.8

11–20 Aug 3.8 4.1 7.9 42.1 84.2

21–30 Aug 5.1 7.9 13.0 37.0 74.0

1–10 Sep 7.8 8.2 16.0 34.0 68.0

Note. Values are descriptive means for the 2023–2025 observation period; each cultivar–date

combination was assessed on 50 budded rootstocks in the reported design. Year- and plot-level

observations were unavailable, so uncertainty estimates and ANOVA could not be reconstructed.

Compared numerically with the 1–10 August control, the 11–20 August window was higher

by  10.8  percentage  points  in  Samarkandskaya  Krupnoplodnaya,  9.6  in  Aromatnaya,  11.6  in

Izobilnaya,  11.2 in Olmabehi and 8.4 in Otlichnitsa.  At late July,  autumn survival  ranged from

67.4 % to 70.6 %; at early September it ranged from 63.4 % to 68.6 %. The largest late-season

numerical reductions occurred in Izobilnaya and Olmabehi. Without replicated inferential analysis,

these  contrasts  should  not  be  interpreted  as  proof  of  treatment  significance  or  cultivar-specific

sensitivity.

Summer and autumn counts showed the fewest failed buds after budding on 11–20 August

and  more  failures  at  earlier  and  later  dates.  Mechanistic  studies  link  successful  graft  union

formation with wound response, callus development and vascular reconnection [10, 11]. However,

cambial activity and meteorological conditions were not measured in the present experiment, so

they cannot be identified as causal explanations for the observed pattern. The descriptive results are

consistent  with  the  broader  evidence  that  genotype  and  rootstock  influence  graft  take  and

subsequent development [2, 9]. Study limitations. The absence of year- and plot-level observations

prevents estimation of variability and statistical significance. Missing geographic coordinates, soil

data and meteorological series restrict transfer of the findings to other nursery environments. In

addition,  same-season  autumn  inspection  does  not  establish  long-term  graft  success:  spring

budburst, winter injury and later structural integrity require separate assessment.

Conclusion

Among  the  five  tested  dates,  budding  on  11–20  August  was  associated  with  the  highest

observed autumn survival in all five quince cultivars on BA-29: 83.8–86.6 %, with total losses of

6.7–8.1 buds per 50 grafts. Late-July and early-September dates had lower numerical establishment.

These  differences  were  not  statistically  verified  because  replicate-level  data  were  unavailable.

Therefore, 11–20 August should be regarded as a candidate favourable window within the observed

dataset  rather  than  a  definitive  general  recommendation.  Replicated  trials  should  report  exact

location and soil characteristics, monitor weather during budding, retain year- and plot-level data

for  ANOVA  and  uncertainty  estimates,  and  include  post-winter  budburst  and  graft-integrity

assessments.
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