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HIS investigation was carried out during 2011 and 2012 seasons

at the experimental farm of the Horticulture Research Institute
Giza, Egypt. The aim of the present study was to investigate two
factors affecting vegetative propagation of guava, date of grafting
(15" January, 15" February and 15 "' March) and different grafting
techniques i.e. cleft grafting, saddle grafting and tongue grafting.
Generally, maximum success percentage (88.15 & 100 %) was
achieved by cleft grafting method in mid-Feb. in both seasons,
respectively. It is quite evident from the data presented that, grafting
on 15" of January, increased fresh weight of leaves, stems and roots in
both seasons, whereas, the dry weight of leaves, stems and roots
surpassed the other treatments by using saddle grafting in the first
season and tongue grafting in the second one, Moreover, the saddle
grafting produced significantly higher number of leaves when grafted
was done on 15" January in both seasons.. On the other hand, weight
of fresh root was significantly higher when saddle grafting was done
in the first season, while in the second the superior values were
recorded with grafting by tongue method on 15" January. As for the
union zone, it showed the highest values on 15 January, when the
plants were grafted by saddle grafting in the first season and by cleft
grafting in the second one. A significantly higher number of sprouted
shoots / graft was recorded when grafting was done by saddle method
on 15" Mar. in the first season and cleft grafting on15" Jan in the
second season. Also, when the grafting was done on 15" Jan. in the
first season and 15" Feb. in the second season, using saddle grafting
method, the maximum length of sprouted shoots was produced. It is
obvious from binocular examination of graft unions that all the
combinations gave good graft unions without any incompatibility
symptoms. It can be concluded; that significantly better results can
be achieved if the experiment was carried out via cleft grafting during
the mid-Feb.

Keywords: Cleft, Saddle, Tongue, Date, Anatomy.

Guava (Psidium guajava, L.) is one of the important tropical fruit crop grown
throughout the tropical and sub-tropical areas, since its native home is located at
area between Mexico and Peru, but is now present in every tropical and
subtropical countries all over the world (Samson, 1980, Ezz, 1989 and Arun
Arya, 2004). Guava can be adapted to a very wide range of soil conditions
because of its tolerance to drought and salinity as compared to most of the trees
under the same conditions (Baily, 1960), In addition, guava responds most
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generously to cultivation, manuring and irrigation particularly in the deep, but
well drained soils (Altaweel, 2001). The fruit is eaten fresh or made into guava
jelly. Juice is also extracted from the fruit and used as the basis for a beverage,
while guava paste or guava cheese are popular dishes in some parts of the world
(Singh et al., 1963). This has prompted several farmers to grow orchards on a
commercial scale, therefore the area and production of guava is increasing
worldwide and the fruit is widely processed in many parts of the world. In Egypt,
guava is considered as one of the most important fruit crops either for local
consumption or export. Demands of guava acreage reached 39589 feddans equal
16627.38 hectares with total Egyptian production of 339,354 metric tons
according to the statistics of the Ministry of Agriculture. Guava is usually
propagated from seed and the species are highly cross pollinated in nature,
exhibiting, as consequence of a great variation and inevitable hetrozygosity with
every tree different from the other. Moreover, seed propagated plants come into
bearing much later than vegetative propagated plants (Malik, 2013). Grafting on
rootstocks has been shown as a valuable technique for improving fruit trees,
making it possible to control such important factors as vigorous, resistance to
parasites, diseases, adverse environmental factors and adaptation to soil and
climatic conditions (Sutter, 1994).

Hence, the aim of this investigation was to study the effect of different
methods of grafting and the time of propagation on the percentage of the grafting
union success.

Materials and Methods

The present study was carried out under tunnels in the nursery at the
experimental farm of the Horticulture Research Institute, Giza, Egypt, during
the 2011 and 2012 seasons. A randomized block design of 45 plants (15 grafted
plants replicated 3 times) was adopted in each of three propagation methods,
(cleft grafting, saddle grafting, and tongue grafting) which were performed at
different three dates (15" Jan., 15" Feb. and 15 Mar.). Seedy guava plants of
about 12 months old growing in the nursery served as rootstocks, that were
grafted with scions of guava cultivar ‘Montakhab EL-Sabahia when the
seedlings attained pencil thickness at the grafting position). The selected
seedlings were grown in black plastic bags (1 liter black plastic container as one
seedling in a mixture of soil and sand (2 : 1). The containers were grown under
polyethylene tunnels 80 micron in diameter and placed in a shaded net-house
about 65 % porosity

Preparation of scion wood cultivar

- The scion wood of about (4-6) months old and 6-8 cm. length and about 5
mm. diameter was collected in mid Jan., mid Feb. and mid Mar. during the two
seasons of the study.
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Grafting methods

Cleft grafting

The cleft grafting (Fig. 1) was done on 40-60 cm length seedlings; the top 15
cm above the soil line being removed. After that, the stock was split from
center to bottom with a very sharp knife, and then sharpening about 2-3 cm. long
on each two sides of the scion forming a (v) shape. One scion was inserted into
the cleft at one side of the stock. The scion was pushed downward so that, the
cambium or inner bark of the scion and stock be contact the each other (Osman,
1986); Powell, 1998; Abou-Taleb et al., 2011). The graft was then tightly
wrapped using grafting tape to exclude air and to keep the graft aligned (Taylor,
1982, Mekky and Hamouda, 1997)After emerging the bud, the polyethylene was
released, retaining the leaves under the union grafting.

Fig. 1. Steps of the cleft grafting method, (1, 2) Scion, (3) stock, (4) scion and stock
together.

Saddle grafting

The saddle grafting (Fig. 2) was made at about 25 cm. above the soil surface.
Then, the stock was prepared by swing off the trunk of 20 cm. in height, after
which the stock was sharpened in from each two sides in a length almost 4 cm.
The scion was prepared by splitting its base from the center with a knife till
almost 5 cm depth. (Mekky and Hamouda, 1997).

Fig. 2. Steps of the saddle grafting method, (1) Scion, (2, 3) stock, (4) scion and stock
together.
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Tongue grafting

The tongue grafting (Fig. 3) was done by choosing a piece of scion wood
with one to two healthy buds. The scion wood and stock should be equal in
diameter. Both stock and scion were out with a long slanting cut (4 cm.). Then
both, stock and scion, were split about 2 cm. and the two ends were placed
together so that the shorter tongue of each enters the split of the other ensuring
the contact between both (stock and scion) cambium layers. After the scion is in
place, the entire wound was wrapped with a rubber band covered with Raffia,
and waxed. This procedure aids in healing the graft union. (Taylor, 1982, Mekky
and Hamouda, 1997), then the containers were well watered and placed under
tight polyethylene tunnels in a shaded net- house about 65% porosity.

Fig. 3. Steps of the tongue grafting method, (1, 2) Scion, (3, 4) stock, (5) scion and
stock together.

To avoid the separation between scion and stock the polyethylene tie was not
removed rapidly.

The tested treatments were arranged as follows
« Grafting on 15" Jan. using cleft grafting.
e Grafting on 15t Jan. using saddle grafting.
e Grafting on 15" Jan. using tongue grafting.
« Grafting on 15" Feb. using cleft grafting
o Grafting on 15th Feb. usmg saddle grafting.
o Grafting on 15" Feb. using tongue grafting.
o Grafting on 15" Mar. using cleft grafting.
e Grafting on 15th Mar. using saddle grafting.
o Grafting on 15" Mar. using tongue grafting.

Forty five guava seedlings were selected per each treatment (3 replicates x 15
seedlings/replicate).
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Parameters and measurements

Vegetative growth

After one month of grafting, plastic tunnels were removed gradually
eradicating lateral branches under the graft union. The percentage of successful
grafts (one month after grafting) and survival (2 months after grafting) were
determined. One year later, fresh and dry weights of leaves, stems and roots (g.),
diameter of rootstock (cm), diameter of graft union zone(cm.), diameter and
length of sprouted shoots (cm.), No. of leaves/sprouted shoots and. number of
sprouted shoots/ graft, were recorded.

Anatomical studies

Anatomical studies were carried out on the grafting union. The union zone of
grafted plants were taken and cut to two halves longitudinally across the union zone
with avery thin sow. The cut surfaces were softened with soft sand glass paper, and
the samples were examined with citoval binocularto study the symptoms of success
or failure of grafting and were illustrated by photographs (Singer, 1997).

Statistical analysis

Data from the parameters used for evaluating vegetative growth taken in both
seasons were subjected to analysis of variance according to Snedecor and
Cochran (1980). Differences between treatments were compared using Duncan’s
Multiple Range Test Duncan, (1955).

Results

Vegetative growth parameters

% Successful grafts

Table 1 revealed that cleft grafting in mid Feb. gave maximum success
percentage of grafts (54.57, 79.01%) in both seasons, respectively. The comparison
between the interactions showed that grafting by cleft grafting on Feb. gave
relatively higher percent of successful grafts (88.15, 100%) in both seasons. These
findings are in harmony with those reported by Pinheiro et al. (1970), Jose (1982),
Taylor (1982), Tworkoski (2006), Doaa (2009) and Abou-Taleb et al. (2011).

Leaf fresh weight (g.)

Results in Table 2 show that the saddle grafting gave the highest value of
leaves fresh weight (16.14 g.) in the first season. The highest value in the second
season was closely linked with grafting using tongue graﬂing (21.38 g.). As for
the interaction effect, when grafting was done on 15" of Jan. tongue grafting
gave the highest values (21.00 & 22.17g.) in the both seasons, respectively.

Stem fresh weight (g.)

Table 2 shows that grafting with saddle method gave the highest stems fresh
weight (53.50g.) in the first season. In the 2"9 season the tongue grafting in mid
Jan. gave the highest significant values (34.67 g.).
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Roots fresh weight (g.)

Data presented in Table 2 revealed that the differences were slight to be
significant in the 1°' one, whereas the grafting done in mid Jan. with tongue
grafting gave the highest values of roots fresh weight in the second season. As
for interaction, it was so clear that saddle grafting in Feb. gave the highest value
(34.67g.) in the first season. In the 2" season, the highest values were recorded
in the case of grafts in Mar. by tongue grafting method.

TABLE 1. Effect of different methods and dates of grafting on % of successful grafts
after one year from practicing for Montakhab El-Sabahia guava cultivar
during 2011 and 2012 seasons.

Dates % successful grafts Mean
Cleft grafting | Saddle grafting [Tongue grafting
1 season
Jan. 2011 24.44e 15.669 4.44h 14.81C
Feb. 2011 88.15a 60.00c 82.22b 76.79A
Mar. 2011 51.11d 20.00f 15.569 28.89B
Mean 54.57A 31.85C 34.07B
2" season
Jan. 2012 55.56d 8.89f 25.18e 29.88C
Feb. 2012 100.00a 100.0a 82.22b 97.07A
Mar. 2012 81.48b 68.15¢ 57.78d 69.14B
Mean 79.01A 59.01B 55.06C

Values with column having different letters showed statistically significant differences
(P <0.05)
* Values of successful and survival are equal.

TABLE 2. Effect of different methods and dates of grafting on total plant (fresh
weight g.) after one year from practicing for Montakhab El-Sabahia
guava cultivar during 2011 and 2012 seasons.

Leaves fresh weight (g.) Stems fresh weight (g.) Roots fresh weight (g.)
Dates Cleft | Saddle | Tongue | Mean | Cleft | Saddle | Tongue | Mean | Cleft | Saddle | Tongue | Mean
grafting | grafting | grafting grafting | grafting | grafting grafting | grafting | grafting
1% season

Jan. 2011 (10.33d |[15.50b | 21.00a [L5.61A| 43.83c |57.50b | 43.17c #8.17A|22.83bc|25.17bc|25.83bcpP4.61A
Feb. 2011 | 7.17e |19.93a|13.67bc|13.59B|28.00de| 69.50a | 26.33¢e |41.28B|22.83bc| 34.67a [23.00bcP6.83A|
Mar.2011 | 7.00e [13.00bc|12.50cd|10.83C| 26.83e |33.50d | 41.17¢ [33.83C{ 20.83c [22.67bc| 27.67b P3.72A

Mean 8.17B |16.14A| 15.72A 32.89C|53.50A | 36.89B 22.17B|27.50A [25.50A
2" season
Jan. 2012 | 10.00c | 22.50a| 22.17a [L8.22A(32.50cd|37.67b | 43.00a B7.72A] 28.67b |30.50ab| 33.50a B0.89A|
Feb. 2012 | 9.50c |22.50a| 21.00a[L7.67A]32.00d | 18.67f| 25.33e |35.33C] 23.67¢ |14.33d | 20.00c |19.33C]
Mar.2012 | 11.17¢|14.17b | 20.67a|15.33B| 28.50e | 19.33f |35.67bc[27.83B| 22.00c | 19.83c | 34.67a |25.50B]

Mean 10.22C|(19.72B| 21.38A 31.00B|25.22C|34.67A 24.78B|21.56C|29.39A

Values with column having different letters showed statistically significant differences
(P <0.05).
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Leaf dry weight (g.)

Perusal of the results presented in Table 3 reveals that, tongue grafting gave
the highest value (16.87g.) in the first season, and also (19.17g) in the second
one. Regarding the interaction, tongue grafting in the both seasons was better
than other methods (cleft and saddle grafting).

Stem dry weight (g.)

It is clear from the findings of both years of experimentation in Table 3 that
grafting by saddle method seemed to be the best treatment in the first season.
Furthermore, in the second season, the highest values were closely linked with
tongue grafting. Concerning the interaction, it was so clear that saddle grafting
gave the best value (32.88 g.) whereas in the second season, the tongue grafting
in mid Jan. gave the highest value (26.28g.).

Root dry weight (g.)

Results in Table 3 revealed that, differences were so slight to be significant
in the first season. In the 2" season, the highest significant value was recorded in
the case of grafts by tongue grafting in mid Jan. (23.83g.). As for the response of
interaction, it was so clear that saddle grafting in mid Feb. gave the highest value
(17.55 @), in the first season whereas the differences were slight to be significant
in the 2" season.

TABLE 3. Effect of different methods and dates of grafting on total plant (dry
weight g.) after one year from practicing for Montakhab El-Sabahia
guava cultivar during 2011 and 2012 seasons.

Leaves dry weight (g.) Stems dry weight (g.) Roots dry weight (g.)
Dates Cleft | Saddle | Tongue | Mean| Cleft | Saddle | Tongue | Mean | Cleft | Saddle | Tongue | Mean
grafting | grafting | grafting grafting | grafting | grafting grafting | grafting | grafting
1st season

Jan. 2011 | 7.43c |11.04b| 16.87a|11.78A28.61bc|31.01b [26.23bcp8.62A| 13.96d |17.73bc|17.29bc[L6.32A
Feb. 2011 | 4.26d |16.17a| 9.31bc|9.91B| 16.34d | 43.65a | 14.36d [24.78B] 13.10d | 24.40a [15.16¢cd[L7.55A]
Mar.2011 | 4.26d [9.72bc| 9.79bc | 7.93C| 16.11d | 23.98¢ |27.27bc[22.45B(15.31cd|17.51bc| 17.70b [L7.51A

Mean 5.32B |12.31A| 11.99a 20.35B|32.88A|22.62B 14.12C|19.88A17.38B
2" season
Jan. 2012 | 7.33c [19.17a| 19.17a|15.22A 21.17b | 27.83a | 29.83a P6.28A[20.67bc|24.50ab| 26.33a P3.83A
Feb. 2012 | 6.83c |18.83a| 17.83a[14.50A 21.00b | 11.17¢ [15.83¢d|16.00C|17.83cd| 8.00f [14.17de|13.33C]
Mar.2012 | 8.50c (11.83b| 17.67a|12.67818.50bc|13.17de| 27.50a [19.72B[14.67de|11.83ef| 26.50a [17.67B

Mean 7.56C [16.61B| 18.22A 20.22B|17.39C|24.39A 17.72B|14.28C|22.33A

Values with column having different letters showed statistically significant differences
(P <0.05)

Diameter of rootstock (cm)

It is clear from the findings of both years of experimentation Table 4 that
cleft grafting method caused highly significant increase in diameter of rootstock
(0.69cm.) in mid Jan. in the first season. The results also revealed that highest
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diameter of rootstock (1.00cm) on 15" March using saddle grafting in the
second season. The interaction between such factors declared that cleft grafting
on Jan. in the first season was the best (0.85 cm.) from statistical point of view.
As for second season, the plants were grafted by saddle grafting on 15" Feb.
gave statistically highest averages (1.05 cm.).

Diameter of graft union zone

Grafting on 15" Jan. with saddle grafting method proved to be the most
successful in increasing diameter of graft union zone with diameter of (1.22 cm)
in the first season whereas in the second the tongue grafting was the best
(0.98 cm) (Table 4).

Diameter of sprouted shoots

Results in Table 4 revealed that cleft grafting in mid Mar. produced wider
sprouted shoots (0.88 cm) as a mean of cleft procedure in the first season. In the
second season, the highest records were obtained in the case of grafts in mid Feb.
with tongue grafting method (0.47cm) as mean value of different dates.

Referring to the interaction between treatments, when grafting was done in
mid. Mar. using cleft grafting gave the highest value (0.98cm) in the first season.
In the second season, the highest recorded in case of grafts (0.57cm) in mid Feb.
using tongue grafting.

TABLE 4. Effect of different methods and dates of grafting on diameter of rootstock,
graft union zone and sprouted shoots after one year from practicing for
Montakhab El-Sabahia guava cultivar during 2011 and 2012 seasons.

Diameter of rootstock Diameter of graft Diameter of sprouted
(cm) Union zone (cm.) shoots (cm.)
Dates Mean Mean Mean
Cleft | Saddle | Tongue Cleft | Saddle | Tongue Cleft | Saddle | Tongue
grafting | grafting | grafting grafting | grafting | grafting grafting | grafting | grafting
1% season

Jan. 2011 | 0.85a | 0.56bc| 0.48c [ 0.63A|1.13a-c| 1.22a | 1.18ab |1.18A| 0.93ab | 0.90ab | 0.88ab |2.90A
Feb. 2011 | 0.60b | 0.62b | 0.56bc [0.59AB| 0.87e | 1.11bc| 0.81e |0.93B| 0.72cd | 0.94ab | 0.58e [0.75B]
Mar.2011 | 0.61b | 0.59bc | 0.48c | 0.55B | 1.05cd | 1.00d | 0.84e |0.96B| 0.98a | 0.83bc | 0.64de [0.82B

Mean 0.69A | 0.59B | 0.50C 1.02B | 1.11A | 0.94C 0.88A | 0.89A | 0.70B
2™ season
Jan. 2012 | 0.91c | 0.94bc| 0.87c | 0.91A | 0.96ab | 0.83d | 0.87cd [0.88A| 0.53ab | 0.40c | 0.41c |0.45B
Feb. 2012 | 0.75d | 1.05a | 0.76d | 0.85B | 0.97a | 0.70e | 0.98a [0.88A| 0.45bc|0.50a-c| 0.57a |0.51A
Mar.2012 | 0.95bc | 1.01ab [ 0.87c | 0.94A | 0.89c | 0.72e | 0.91bc |0.84B| 0.40c | 0.45bc | 0.44bc [0.43B

Mean 0.87B | 1.00A | 0.83B 0.94A | 0.75B | 0.92A 0.46A | 045A | 047A

Values with column having different letters showed statistically significant differences
(P <0.05)

Length of sprouted shoots

Results in Table 5 show that guava grafts were significantly produced
(41.30, 45.11 cm), for mid Jan. and for saddle grafting method, in the first season
Egypt. J. Hort. Vol. 42, No. 1 (2015)
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respectively. As for second season, guava grafts produced the highest value
(26.86, 27.29cm) for both mid Feb., and saddle grafting method, respectively.

No. of leaves/sprouted shoots

Results reported in Table 5 showed that, grafted by saddle grafting produced
values significantly higher No. of leaves per graft (14.92) on Jan. with (18.27) in
the saddle grafting method in the first season, respectively. The same data were
in consistent in the second season of the study.

No. of sprouted shoots/graft

Data in Table 5 show that grafting in March using saddle grafting gave the
highest No. of sprouted shoots/graft (2.22, and 2.22) in the first season,
respectively. As for the second season, grafting in mid Jan. were (0.70, and 0.52)
for cleft method.

TABLE 5. Effect of different methods and dates of grafting on length of sprouted
shoots, No. of leaves/sprouted shoots and No. of sprouted shoots/graft
after one year from practicing for Montakhab El-Sabahia guava cultivar
during 2011 and 2012 seasons.

No. of sprouted shoots/

Length of sprouted shoots (cm. No. of leaves/sprouted shoots grat
Dates Cleft Saddle | Tongue Mean Cleft | Saddle | Tongue Mean Cleft | Saddle | Tongue Mean
grafting | grafting |grafting grafting [grafting | grafting grafting| grafting| grafting
1% season

Jan. 2011| 32.23c-e| 56.47a [35.20cd41.30A] 10.63c (23.80a| 10.33c [14.92A 0.00d | 2.22ab| 2.33ab|1.52B
Feb. 2011 35.43c | 46.00b [29.40dg936.94B| 10.67c |17.80b| 6.10d [11.528 0.00d |2.00bc| 1.67c |1.22C
Mar.2011| 34.10cd [32.87c-e|27.90e(31.62C| 11.33c [13.20c| 10.47c [11.67H 2.67a | 2.45ab| 1.56¢c [2.22A

Mean | 33.92B | 45.11A |30.83C 10.88B [18.27A| 8.97C 0.89C| 2.22A| 1.85B
2" season
Jan. 2012| 28.13bc | 29.90ab | 19.00f|25.68A] 18.23cd|26.23a|17.10de[20.52A 0.33cd | 0.89a | 0.89a [0.70A
Feb. 2012 24.70de | 24.43de |31.43a|26.86A] 18.33cd|14.90e | 20.57c [17.938 0.67ab| 0.00e | 0.33cd |0.33B
Mar.2012| 25.70c-e|27.53b-d|23.53e|25.59A| 23.10b |19.13cd|18.33cd]{20.19A 0.56bc| 0.33cd [ 0.22de|0.37B

Mean |26.18AB| 27.29A |24.66B 19.89AB20.09A| 18.67B 0.52A | 0.41A| 0.41A

Values with column having different letters showed statistically significant differences
(P <0.05).

Anatomy of grafting union zone

Figures (4, 5 and 6) show longitudinal sections in the graft union of the guava
plants (Montakab El-Sabahia cv. grafted on guava rootstock). It is obvious from
the data aforementioned and the binocular examination of graft unions that all
the combinations gave good graft unions without any incompatibility symptoms.
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Fig. 4. Hand made longitudinal section in the union zone of cleft grafting method.

Fig. 5. Hand made longitudinal section in the union zone of saddle grafting method.

Fig. 6. Hand made longitudinal section in the union zone of tongue grafting method.
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Discussion

Reviewing the aforementioned results it could be deduced that the variation
among plant species and in their grafting ability was probably related to their
production of callus which is essential for a successful graft Osman (1986), Doaa
(2004), Abou-Taleb et al. (2011) and Doaa (2009). More, environmental factors
may affect the union of the scion and stock, high temperature and lake of water
are unfavorable to callus formation, (Jose, 1982). Also, collecting propagation
the graft wood and grafting in mid Feb. gave relatively higher % of successful
and survival grafts. (Hegazy and Ashmawy, 1974). Further, plants grafted in
greenhouse may be due to controlled conditions or due to varietal response
(Singh et al., 1963). Finally time of guava grafting is considered a particular
factor that affects graft union success (Abou-Taleb et al., 2011).

On 400 day (13 months) and subsequently perfect graft union was observed
and complete healing was noticed in cleft grafting and chip budding methods
besides the other three methods. There was a substantial amount of new tissues,
which filled the internal air pockets between the two parts. (Osman, 1986).

Rapid cambial activity played a role in transformation and production of
secondary tissues which joined the vascular tissues of both stock and scion. The
success of grafted plants depends on the used technique and the ability of healing
callus to proliferate rapidly (Hartman and Kester, 1978). This cambial zone in
the graft union was initiated at the union of stock and scion progressed into the
scion tissues. Our results are in accordance with findings of many investigators
(Simons, 1968, Hoque & Husain, 1974, Galkina, 1979 and Singer, 1997) who
concluded that meristematic cells, in healing zone changed into thin wall
parenchyma cells as a result of a wound stimulus for cambial initiation.

Humidity has a pronounced effect on the production of callus tissues. A great
care must be taken with grafted plants in maintaining them in high humidity
conditions to avoid the irremediable drying out of the scion. Air moisture levels
below the saturation point inhibited callus formation, the rate of desication of the
cells increased as the humidity dropped (Shippy, 1930). On the other hand, the
propagation technique played a role and there were numerous possible variables
which may affect the success of operation. Some methods of grafting gave better
results than others, or budding may be more successful than grafting, or versa
(Hartmann and Kester, 1978).

Using plastic sac for 30 days after the grafting raised % success in cold
months (Jan., Feb. and March). Tip zone of stock contains cells capable to
growth and development scion and stock. Therefore, these transplants in the field
have high percentage of success with strong union between stock and scion. Best
results can be achieved when the vegetative shoots were removed in rare cases.
High percentage was also observed when the surfaces of cuts were relatively
longer and the edges in a complete correspondence (Mekky and Hamouda,
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1997). This may explain why certain grafts had a complete healing while others,
partially failed to obtain a good union and gradual return of the cambium to its
former position under the same environmental conditions.

Conclusion

- Guava could be vegetatively propagated through cleft, saddle and tongue
grafting methods. The most successful methods was cleft grafting for
production of Montakhab El-Sabahia plants under white tunnels system.

- The best time to cleft grafting is 15" Feb.

- Anatomical studies revealed the success of gathering between scion and stock
in all methods under study.
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