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Standardization of Time and Method of Budding of
Peach (cv. Shan-e- Punjab) on Different Rootstocks
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Peach cv. Shan-e-Punjab was budded on seedling rootstocks of peach, plum and apricot by T,
inverted T and Patch budding from 15« June to 1lst August at 15 days interval. Inverted ‘T’
budding took minimum days for full sprouting in plum and apricot rootstock whereas; in
peach T budding took minimum number of days for the same. Maximum number of days to full
sprouting were taken by patch budded plants. Among different dates, plants budded on 15w
July took minimum number of days to full sprouting, while budding on 1st July gave maximum
bud take success. Inverted T budded plants recorded maximum scion length and girth after
120 days of budding at all the dates except on 15+ June and was followed by ‘T’ budding.
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Peach the “queen” of temperate fruits ranks
second to the apple among deciduous tree fruits in
production and value. In India peach cultivation is
confined to mid hills zones of Himalayas extending
from J&K to Khasi hills at an altitude of 1500-2000
above MSL. With the introduction of low chilling
cultivars in Jammu region made the cultivation area
under stone fruits has increased considerably. In
Jammu region peach (Prunus persica (L.) is cultivated
in an area of 1810.85 ha with a production of 1922.56
MT (Anonymous, 2011). In Jammu region peach is
propagated mainly by tongue or cleft grafting during
Jan. - Feb. In Jammu subtropics, stone seeds for
raising rootstocks are collected during June-July and
sown in winter season which germinate in April -May
and the seedlings become graftable by next winter.
These grafted seedlings are ready for sale by next six
months. As the stone seedlings are not planted in
active growth stage to avoid transplanting shock, so
the grafted seedlings are kept in the nursery for
another six months till they become dormant and are
sold bare rooted in the winter months. Therefore, the
total nursery period for getting a saleable stone fruit
plant is approximately two years. However, if these
seeds are sown in the month of December after
proper pre-sowing treatments their seedlings reach
buddable size by July-August. These seedlings can
be budded in July-August so that plants become
saleable by December- January. Thus, the total
nursery period for raising saleable stone fruit plants
can be reduced to one year. Peach seeds are widely
used for raising rootstock for peach, but due to its
poor seed germination and non uniform seedling
growth the nursery men are unable to get uniform
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sized budding stocks which offers a great handicap
for its propagation and cultivation. However peach
can also be budded or grafted on plum and apricot
rootstocks which show comparatively high seed
germination. But without standardization of method
and time of propagation it is very difficult to get the
highest success and good plant growth. Keeping in
view all the above factors, the present studies were
undertaken to standardize the time and method of
budding of peach (cv. Shan-e-Punjab) on peach,
plum and apricot rootstock

Materials and Methods

The present investigations were carried out at
Fruit plant nursery, Division of Fruit Science, Faculty
of  Agriculture, Sher-e-Kashmir  University  of
Agricultural Sciences and Technology of Jammu,
Udheywalla Campus, during the year 2010-2011.The
seedlings were raised from peach, plum and apricot
seeds of local cultivar and were budded at the age of
one year. Bud wood was collected from ten year old
healthy, disease free peach trees of Shan-e-Punjab.
Three methods of budding viz. T, Inverted -T and
Patch budding were tried on four different dates
(starting from 15wJune to 1st August) at 15 days
interval to find out the most suitable method and time
for budding of peach (cv. Shan-e-Punjab) on peach,
plum and apricot rootstock. Ninety seedlings were
selected for budding by each method on every date
with 30 seedlings per replicate. The budded plants
were observed for recording the data on various
parameters viz., number of days taken to full
sprouting, bud take success, linear and radial growth.
The data on bud sprouting of individual plants were
recorded on alternate days upto the completion of the
sprouting
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and the number of days taken to full sprouting from
the date of budding were calculated for every method
and date. The data on bud take success of budded
plants were recorded after the full sprouting of the
buds and expressed in percentage of sprouted plants.
The data on scion length and girth were recorded at
60, 75, 90, 105 and 120 DAB (Days after budding).
Fifteen plants were selected randomly from each
treatment. The linear shoot growth was measured with
the help of scale, from the point of bud union to the tip
of the main axis and was expressed as average per
plant in centimetre (cm).
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The scion girth (mm) was measured with the help of a
digital vernier's calliper 1 cm above the bud union.
The data generated during the investigations were
subjected to statistical analysis as prescribed by
Panse and Sukhatme (2000) under factorial
randomized block design with three replications.

Results and Discussion

Minimum number of days taken to full sprouting
(13.88, 14.66 and 14.21 days in peach, plum and
apricot, respectively) were recorded when the
budding was performed on 15w July which was at

Table 1. Effect budding method and time on full sprouting of peach, plum and apricot cv. Shan-e-

Punjab on apricot seedling

Full sprouting (days) in peach

Full sprouting (days) in plum Full sprouting (days) in apricot

Time of budding Budding method

Budding method Budding method

T Inverted T Patch Mean T Inverted T Patch Mean T Inverted T Patch Mean
15w June 26.00 26.33 28.66 26.99 25.33 24.66 29.33 26.44 28.00 25.33 27.66 26.99
1st July 13.66 14.66 16.33 14.88 14.33 14.66 15.66 14.88 13.33 14.33 15.33 14.33
15n July 12.33 14.33 15.00 13.88 13.33 14.00 16.66 14.66 14.33 13.66 14.66 14.21
1st Aug 18.33 19.33 21.67 19.77 19.33 18.66 20.66 19.55 17.66 19.66 22.33 19.88
Mean 17.58 18.66 2041 18.08 17.99 20.57 18.33 18.24 20.00
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05)
Method of budding 1.21 1.29 1.21
Time of budding 1.39 1.50 1.39
Method X Time N.S N.S N.S

par with 1s July. Whereas irrespective of budding
method maximum bud take success (93.33%,
86.66%, and 86.66% in peach, plum and apricot,
Table 2. Effect of budding method and time
peach, plum and apricot seedling

respectively) was obtained in budding performed
on 1s July which was at par with 15« July (Tables 1,
2). These results are in conformity with the results

on bud take success of peach cv. Shan-e-Punjab on

Full sprouting (days)

Bud take success (%) Bud take success (%)

Time of budding Budding method

Budding method Budding method

T Inverted T Patch Mean T Inverted T Patch Mean T Inverted T Patch Mean
150 June 60.00 80.00 80.00 73.33 70.00 80.00 70.00 73.33 70.00 70.00 80.00 73.33
Lo July 100.00 90.00 90.00 93.33 90.00 90.00 80.00 86.66 80.00 90.00 90.00 86.66
150 July 90.00 80.00 90.00 86.66 90.00 70.00 80.00 80.00 80.00 80.00 80.00 80.00
1« Aug 80.00 70.00 70.00 73.33 60.00 70.00 60.00 63.33 60.00 70.00 70.00 66.66
Mean 82.50 80.00 82.50 77.50 77.50 72.50 72.50 77.50 80
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05)
Method of budding N.S N.S N.S
Time of budding 9.43 9.04 7.66
Method X Time N.S N.S N.S

of Dwiviedi and Brahama (1999) they found that the
maximum bud take (80%) and number of days taken
for sprouting (14 days) on 15w July with shield method
of budding in apricot. Similar results were obtained by
Pathak et al. (1996) in July in Aonla.

Among the different budding methods viz., T,
inverted -T and Patch tried , the T and inverted T
budding recorded maximum shoot length and girth
after 120 DAB. The shoot length ranged from 36.73
cmto 41.76 cm in peach, 37.34 cmto 37.73 cm in

Table 3. Effect of budding method and time on scion length (cm) of peach cv. Shan-e-Punjab (on

peach seedling rootstock)

Time of 60DAB 75DAB 90DAB 105 DAB 120 DAB
budding Budding method  Mean Budding method  Mean Budding method Mean Budding method Mean Budding method Mean
T InvertedT Patch T InvertedT Patch T InvertedT Patch T InvertedT Patch T InvertedT Patch

15nJune 27.39 25.38 17.06 23.27 29.43 2855 19.86 25.94 32.16 30.12 22.89 28.39 34.66 3298 26.42 31.35 38.93 34.62 3182 35.12
LsJuly 28.05 32.87 2527 2873 31.95 36.05 29.24 3241 33.72 4095 3321 3596 38.34 4425 36.43 39.67 48.47 5842  40.82 49.23
15n July 18.38 19.34 16.75 18.15 22.72 2438 19.41 22.17 26.08 2648 2211 24.89 28.92 30.71 26.08 2857 31.58 41.01  32.58 35.05
1sAug 16.76 18.76 13.08 16.20 20.59 21.86 15.05 19.16 23.89 2482 1835 2235 26.96 27.89 21.61 26.48 27.98 32.99 22.65 27.87
Mean 22.64 24.08 18.04 26.17 27.71 20.89 28.96 3059 24.14 32.22 3395 28.11 36.73 41.76 31.96
DAB: Days after budding.
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05)
Budding method 0.71 0.96 111 1.72 0.93
Time of budding 0.82 111 1.29 1.99 1.08
Method x Time 1.42 1.92 2.23 3.45 1.87

plum and 30.43 cm to 32.83 cm in apricot. Shoot girth
after 120 DAB in T and inverted T budding was 5.30
cm and 5.16 cm in peach, 4.85 cm and 4.98

cm in plum and 5.10 cm and 5.09 cm in apricot,
respectively. These results are in accordance
Dwivedi et al. (2000) in apricot, who reported better
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Table 4. Effect of budding method and time on scion length (cm) of peach cv. Shan-e-Punjab (on plum

seedling rootstock)

Time of 60DAB 75DAB 90DAB 105 DAB 120 DAB
budding Budding method  Mean Budding method Mean Budding method Mean Budding method ~ Mean Budding method Mean
T InvertedT Patch T InvertedT Patch T InvertedT Patch T InvertedT Patch T InvertedT Patch

15n-June 2739 25.13 17.06 23.19 28.55 26.80 20.37 25.24 32.27 2990 23.99 28.71 34.77 30.73 29.69 31.73 38.04 3337 33.09 34.83
Ls-July 34.05 38.47 31.27 3459 36.95 41.80 34.24 37.66 41.84 4470 40.21 42.21 4243 49.00 43.35 44.92 46.82 51.17  46.47 48.15
15m -July 20.76 23.09 20.79 2154 25.02 26.13 23.45 24.86 29.08 29.23 27.15 28.48 31.92 31.86 30.93 3157 35.58 3535 32.95 34.62
1s-Aug 18.26 20.01 15,58 17.95 21.09 2291 17.55 20.51 2539 26.07 20.85 24.10 27.92 2814 21.11 2572 28.94 31.03 21.15 27.04
Mean 25.11 26.67 21.17 27.90 29.41 23.90 3214 3247 28.02 34.26 34.93 31.27 37.34 37.73 3341
DAB: Days after budding.
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05)
Budding method 1.22 112 0.90 1.08 131
Time of budding 141 1.30 1.04 124 1.52
Method x Time 2.44 2.25 1.81 2.16 2.63

sprouting and bud take success, linear growth as well
as radial growth in ‘T’ budding as compared to patch
budding. Adhesion between the rootstock and the
scion is aided by a “cement” or binding material that is
a combination of pectins, carbohydrates and

proteins. Wound-repair xylem is generally the first
differentiated tissue to bridge the bud union. It is
usually followed by wound-repair phloem and the
vascular cambium forms last. The formation of new
vascular tissue is influenced by the cells of the graft

Table 5. Effect of budding method and time on scion length (cm) of peach cv. Shan-e-Punjab on

(apricot seedling rootstock)

Time of 60DAB 75DAB 90DAB 105 DAB 120 DAB
budding Budding method ~ Mean Budding method Mean Budding method Mean Budding method ~ Mean Budding method Mean
T InvertedT Patch T InvertedT Patch T __InvertedT Patch T InvertedT Patch T InvertedT Patch

15n-June 26.64 2450 1831 23.15 28.06 25.08 19.96 24.36 3044 26.65 20.72 2593 32.69 2751 22.07 27.42 34.75 3056  23.77 29.69
Ls-July 27.37 31.85 2452 2791 29.82 3351 2650 29.94 3270 3696 28.98 32.88 35.12 39.28 31.51 3530 38.32 4236  35.07 38.58
15-July 16.63 19.46 16.02 17.37 19.45 2248 17.35 19.76 2048 25.03 19.70 21.73 21.90 27.43 21.68 23.67 24.23 31.38 2393 26.51
1s-Aug 16.01 17.88 14.83 16.24 18.42 20.83 16.81 18.68 20.07 23.91 1811 20.69 23.43 25.98 19.37 22.92 24.44 27.03 20.77 24.08
Mean 21.66 23.42 18.42 23.93 2547 20.15 25.92 2813 21.87 28.28 30.05 23.65 30.43 32.83 25.88
DAB: Days after budding.
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05)
Budding method 0.67 113 113 118 1.07
Time of budding 0.77 131 1.30 1.36 1.23
Method x Time 1.34 2.27 2.26 2.36 2.14

partners adjacent to the cambium. This process of
vascular development has to occur before new leaf
development arises from buds on the scion in order
to provide water necessary for growth. Best results

with ‘T’ budding and significantly lower rate of
success in patch budding might be due to the
formation of better bud union resulting in better
contact of cambial layers of stock and scion in ‘T’

Table 6. Effect of budding method and time on scion girth (mm) of peach cv. Shan-e-Punjab (on peach

seedling rootstock)

Time of 60DAB 75DAB 90DAB 105 DAB 120 DAB
budding Budding method Mean Budding method Mean Budding method Mean Budding method ~ Mean Budding method Mean
T __InvertedT Patch T InvertedT Patch T _InvertedT Patch T InvertedT Patch T InvertedT Patch

15¢-June 270 262 193 241 313 277 241 277 398  3.08 311 339 471 363 346 393 6.08 4.33 424 488
Ls-July 294 3.03 270 289 319 4.02 309 343 444 475 418 445 568 5% 456 539 629 6.38 621 6.29
15w -July 245 276 2.43 254 257 335 253 281 4.05 4.23 392 4.06 458 4.88 434 460 512 534 4.73 5.06
1s-Aug 236 248 235 239 254 269 248 257 3.10 4.02 3.00 337 337 4.27 312 358 3.72 461 3.23 3.85
Mean 261 272 235 285 320 2.62 3.89 402 3.55 458 468 3.87 530 516  4.60
DAB: Days after budding.
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05)
Budding method 0.11 0.09 0.08 0.12 0.06
Time of budding 0.13 0.11 0.10 0.14 0.07
Method x Time 0.23 0.19 0.17 0.24 0.13

budding (Pathak, 1991). Kumar et al. (1994) attributed
poor growth of patch budded plants to some gap left
in longitudinal incisions of bark and at corners which
would have resulted in poor success rate.

The maximum plant growth at 120 DAB with
respect to shoot length and girth were obtained
when all the budding methods were performed on
1+ July. Sharma and Joolka (2005) have also
reported that irrespective of the budding method
employed, the 2.« July date appeared to be
optimum time for budding in walnut.

Budding performed on 1s July and 15w July
resulted in significantly high success and subsequent
growth probably due to lower mean air temperature
and higher humidity that prevailed during 30 days
after budding. Tripathi and Kumar (2004) found
highest bud take (70%) in bael when budding was
done during last week of July and decreased with the
advancement of the season. This might be due to
favourable environment conditions for cambium
growth of scion and rootstock. The effect of
environmental factors seems
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to be mediated through enzyme activation to elongate by Singh and Singh (1986). The probable cause of
and differentiate the cambium to form shoot primordia. the decreased bud take success with the
So, optimum condition of temperature and humidity advancement of the season might be due to low
prevailing during July gave comparatively higher temperature and reduced sap flow in rootstock,
success. Similar results have been reported stressed callus formation and suppressed activity

Table 7. Effect of budding method and time on scion girth (mm) of peach cv. Shan-e-Punjab (on plum
seedling rootstock)

Time of 60DAB 75DAB 90DAB 105 DAB 120 DAB
budding Budding method  Mean Budding method  Mean Budding method Mean Budding method Mean Budding method Mean
T InvertedT Patch T InvertedT Patch T InvertedT Patch T InvertedT Patch T InvertedT Patch

15n-June 265 254 166 2.28 323 281 227 277 354 319 2.84 319 429 3.74 355 3.86 5.02 445 432 459
1s-July 307 3.47 298 3.17 3.34 446 340 373 4.18 4.68 3.99 428 535 5.79 431 515 6.01 6.23 5.97 6.07
15n -July 283 3.14 287 2.94 3.23 373 3.02 332 386 429 3.69 3.94 4.40 4.95 409 4.48 491 537 4.48 4.92
1s-Aug 228 244 230 2.34 2.56 2.66 263 261 295 327 3.03 3.08 3.21 3.57 323 333 348 3388 3.90 3.75
Mean 270 2.89 245 3.09 341 2.83 3.63 3.85 3.38 431 451 3.79 4.85 4.98 4.66
DAB: Days after budding.
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05)
Budding method 0.22 0.10 0.28 0.26 0.16
Time of budding 0.26 0.12 0.33 0.30 0.19
Method x Time N.S. 0.20 0.57 0.53 0.33
of hydrolyzing enzymes that favours inadequate (1986). Singhrot et al. (1980) reported maximum
mobilization of reserve food material. Proper success when ‘T’ budding was done during June to
temperature and humidity could also facilitate the August in ber and attributed this to more growth
union between stock and scion( Imran et al., 2012) activity of the rootstock and scion amply supported
This has been confirmed by Hartmann and Kester by high atmospheric humidity and temperature

Table 8. Effect of budding method and time on scion girth (mm) of peach cv. Shan-e-Punjab (on
apricot seedling rootstock)

Time of 60DAB 75DAB 90DAB 105 DAB 120 DAB
Ime 0!
budding Budding method  Mean Budding method Mean Budding method Mean Budding method Mean Budding method Mean
T InvertedT Patch T InvertedT Patch T InvertedT Patch T _InvertedT Patch T InvertedT Patch
15m-June 256 249 192 2.32 3.07 263 233 267 3.90 3.01 3.54 3.48 4.65 3.56 497 439 6.12 4.27 574 5.37
1s-July 286 3.03 238 275 313 402 280 33l 417 48l 394 430 534 592 426 517 600 636 592 6.09
15n -July 234 263 235 2.44 253 322 250 275 3.71 415 3.85 390 4.34 4.81 425 4.46 4.85 523 4.64 4.90
1s-Aug 229 237 223 229 252 259 241 250 296 396 289 327 317 419 301 345 344 450 312 3.68
Mean 251 263 215 281 311 251 3.68 3.98 3.55 4.37 4.62 4.12 510 5.09 4.85
DAB: Days after budding.
Factors C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05) C.D.(0.05)
N.S 0.16 0.27 0.21 0.18
Time of budding N.S 0.19 031 0.25 0.21
N.S 0.33 0.54 0.43 0.37
prevailing during that period. Success in ‘T’ budding Wasila 2012. Effect of different time of budding on
depends on the bark slipping which means that the the bud take success of peach on peach rootstock.
vascular cambium is actively dividing, producing Adv. Environmental. Bio. 6: 1848-52.
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