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ABSTRACT

This study was carried out on grafting plum rootstock (Marianna) (P. Cerasifera x
P.munsoniana) at El-Kanater Horticultural Research Station “Kalubia Governorate”,
during two successive seasons 1997 /1998 and 1998/1999 Two grafting methods
were used for hardwood cuttings of Beauty cultivar (Prunus triflora, L.) on Marianna
hardwood cuttings treated with 3000ppm IBA for 10seconds Results revealed the
following:

The best success percentage was during December for treated Marianna
hardwood cuttings grafted with two methods varied between 70.67 to 79.00%.

Tongue grafting gave the best success percentage comparing with top
grafting during the three months (December, January, February).

High length per plant was for Marianna hardwood cuttings treated with IBA at
3000ppm grafted with tunge method during December.

The high values of total number and length of roots = 0.1cm were always for
Mariana hardwood cuttings treated with IBA as a rootstock for Beauty plum
cultivar, grafted with tunge method during December.

The high dry weight of roots per plant was for Marianna hardwood cuttings
treated with IBA during December and January.

Suitable plum grafts could be obtained for planting after one year only.

INTRODUCTION

Propagation by Stem Cuttings is one of the common vegetative methods
for reproducing great number of plant species including fruit clones (Howard
and Garner, 1965 ) . Propagation by hardwood cuttings are considered rapid,
simple and inexpensive method.

The ability of hardwood cutting to produce roots varied from variety to
another and may differ among the genus or species (Hartmann and Kester,
1978 ) . The best rooting of the Marianna plum hard wood cuttings occurred
when taken in November, treated with IBA, then stored under moist
conditions at 60°F (15°C), for six weeks . Cuttings were then transferred to
cold storage (36°F or 2°C), until planted in the spring . In the handling of
hardwood cutting by these procedures, root initials are formed during the
warm storage conditions following auxin treatments yet the buds do not open
since they are in the rest period. The subsequent low temperature storage
slow further root activity and overcome the influence of the rest in the buds
(Hartmann and Hansen, 1958).

Tognoni and Lorenzi, (1972 ) ; Iwasaui and Weaver ; ( 1977 ) ; Munoz and
Villalobos , 1977, studied the correlation between the physiological stages of
the buds and rooting ability in hardwood cuttings They cleared that the
degree of inhibition of rooting was related to the phase of bud development
when the buds approached the end of dormancy and become ready to
sprout, the inhibition progressively decreased.

Gorecki, (1979) reported that the best rooting was obtained in cuttings of
M26, MM.104 and MM.106 treated with IBA (0.5 %) in a powder containing
talc and 40% captan. Gur et al. (1982) found that application of hardwood
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cuttings of Crab and some apple rootstocks with 50-200 ppm IBA for 24
hours; enhanced the rooting. Immersion of cuttings bases in water for 24
hours prior to IBA treatment promoted rooting and reduced the optimal IBA
concentration to 50 PPM. Makarem (1985) postulated that stem hardwood
cuttings of Frensh pear treated with 8000ppm IBA gave the highest rooting
percentage , highest values in number or total length of roots per cuttings and
a highest percentage of survived cuttings. Holwah (1989) stated that the
rooting ability of plum stem cuttings was increased by different chemical
treatments such as IBA either alone or combined with other growth
substances . El-Sabrout and El-Shazily (1994) cleared that the highest
rooting percentage was obtained with basal cutting , taken from girdled
shoots and dipped in 2500ppm IBA. The optimum IBA concentration for
apical and middle cuttings were 1500 and 2000ppm, respectively.

Hamoda and Makarem (1995) found that in apricot chip budding and
double tongue gave a moderate percentage of success (around 65%). The
same authers in 1995 stated that in persimmon the highest percent of
success for whip tongue grafting was in January.

It is common to propagate commercial plum cultivars on Marianna
rootstock, Cuttings of rootstock are usually planted at the first season in
nursery , when they are suitable for grafting in the autumn of the same
season (or) in the next spring , grafting is performed. Thus good graftes of
plum cultivars can be obtained after two seasons.

The main objective of this study was to explore the relationship between
plum rootstock (Marianna) and plum cultivars .The second objective for this
study is to produce grafted seedlings in a short time (in the same season)
with good specification.

MATERIAL AND METHODS

This study was carried out at El- Kanater Research Station , Kalubia
Goveronrate , during two successive seasons 1997-1998 and 1998-1999 , to
study the propagation of plum using stem hardwood cuttings of Marianna ( P.
cerasifera x P. munsoniana ), as a rootstock , grafted with stem hardwood
cuttings of beauty plum cultivar (P.triflora )as a scion .

Hardwood stem cuttings were taken from one-year —old seedlings of
Marianna (rootstock) on December, January and February. Cuttings were 20-

25 cm in length and 8-10 mm in diameter. Hardwood stem cuttings of beauty
cultivar (scion ) were taken at the same months from uniform 5 trees 15 years
old , equal in vigour and treated with normal agricultural practices . The
stem cuttings of scion had 3-5 buds and had the same rootstock diameter ( 8-
10mm).

Three hundred of Marianna and Beauty cuttings were prepared each
month (on Dec. Jan . Feb ) 1%t half of them ( 150 cuttings ) were top grafted
1/7 , and the other half were grafted by tongue grafting method .Seventy five
cuttings for each grafting method were treated with | B A (indole 3 butyric
acid) at concentration of 3000 ppm . Treatment of the cuttings was carried out
by dipping the basal three cm of the cuttings in IBA solution for 10 seconds.
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All the grafted cuttings were kept horizontally in wooden boxes ( 50x75
x60 cm ) until planting on the first of March , in a mixture of peatmose and
saw dust( 1:1by volume ),and moisted with water periodically . The boxes
were covered with wet cloth , and kept in the nursery . All cuttings were
planted in the first week of March , on nursery lines , and treated with normal
agricultural practices. The same procedure was followed in the second
season.

A randomized complete block design was arranged and each treatment
was replicated three times on 25 cuttings for each . At the end of each
season (December ) , the following parameters were determined :

Grafting success percentage .

Scion measurements, including the length of scion , total number of
shoots, total length of shoots, diameter of each scion , union and
rootstock, fresh and dry weight of scion .

Rootstock measurements , included the total number and length for
each of roots in diameter<0.5 ;0.5 to 0.1,cm and > 0.1 cm; and dry weight
of total rootstock .

Data were statistically analyzed according to Snedecor and Cochran,
(1990 ) and L.S.D test was used for comparison between treatments .

RESULTS AND DISCUSSION

Table (1) summarizes the data of grafting time , grafting methods and
treatment with IBA at 3000 ppm for the hard wood cuttings of Beauty plum ,
on Marianna (rootstock) in the first season . It shows that all grafted hard
wood cuttings treated with IBA gave more success percentage than the
untreated cuttings. Concerning the grafting methods, data shows that the
tongue grafting was the best for all months (December, January and
February) of the treated cutting .The stem cuttings were taken in December,
grafted with tongue method and treated with IBA gave the highest value of
success percentage (72.33 %), while the lowest one was for untreated stem
cuttings top grafted in February (13.00 %). These results are in agreement
with the previous results of Hamdoa and Makarem (1995), who cleared that
the best success percentage for whip tongue grafting of persimmon was in
January .

Data Presented in Table (1) also illustrates vegetative growth of plants at
different treatments. The highest scion length was for stem grafting cuttings in
December with tongue grafting method and treated with IBA at 3000 ppm
(107.67 cm) while the shortest scion growth was for untreated rootstock
cuttings top grafted method in February (32.67 cm). There were no significant
differences in scion diameter for the two grafting methods under study, while
it was noticed that grafted stem cuttings, treated with IBA were the thicker
than untreated grafted stem cuttings. It is clear that the union and rootstock
diameter of stem cuttings treated with IBA and grafted with top method in
Dec. are always thicker. The total number of shoots per plant gave the
highest value for treated rootstock cuttings with IBA and tongue grafted in
January (16.67). The lowest value for untreated root stock top grafted
cuttings in February (4.33). The total length of shoots per plant was the
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highest for rootstock cuttings treated with IBA and grafted with top method in
December (46.67 cm), while the lowest for untreated rootstock cuttings,
grafted with tongue grafting method in February ( 9.67 cm). Concerning the
fresh weight the highest value was for treated rootstock cuttings with | B A
grafted with tongue method in December (122.00 gm ) while the lowest
value was for the untreated cuttings grafted with top grafting in February
(19.67gm) .With respect to recorded data for dry. weight the highest value
was for treated root stock cuttings with IBA and grafted with tunge grafting
method in January (30.00gm) , while the lowest value was for untreated
rootstock cuttings, grafted with top grafting method in February (12.33 gm).

Many investigators reported that the hardwood cuttings obtained in
November or December are the best (Howard and Garner, 1965; Hartmann
and Hansen, 1958).

Table (2) indicated that IBA at 3000 ppm significantly increased the
success percentage for rootstock cuttings grafted with the two methods under
study in any month in 1998. The highest percentage was for treated rootstock
cuttings, grafted with tongue method in December (79.00 %). The lowest
percentage was (17.33 %) for untreated rootstock cuttings grafted with top
method and made in January. The highest plants was for the rootstock
cuttings treated with IBA at 3000 ppm and grafted with tongue grafting
method in December (112.67cm), while the shortest plants was for rootstock
cuttings untreated with IBA and grafted with top grafting method in February
(40.00cm) . As for the average diameter per scion, it is obvious that the
highest values were always for the treated stem cuttings at both months.

There was slight difference between the two methods of grafting and the
month in which the rootstock cuttings were made. Regarding the diameter of
union per plant, it was found that rootstock cuttings treated with IBA ( 3000
ppm ) and grafted with top method are thicker . Diameter per rootstock are
thicker when rootstock cuttings treated with IBA for any method in both
months under this study. As for the total number of shoots per plant, it was
found that rootstock cuttings treated with IBA and grafted with tunge grafting
methods in December was (17.33). Untreated rootstock cuttings with IBA and
grafted with tongue in February gave 5.00 shoots per plant. Regarding total
length of shoots, it was found that the high value of total length of shoots
(45.33 cm) for rootstock cuttings treated with IBA and grafted with top grafting
method in Dec., the lowest value ( 9.67cm ) for untreated rootstock cuttings
with IBA and grafted with tongue method in February.

No significant differences were noticed for dry weight between the two
grafting methods and between three months of the study . There were
significant differences were found between grafting stem cuttings when
treated with IBA at 3000 ppm .

On the other hand in the two seasons , similar results were obtained
from the grafting methods and using IBA 3000 ppm for rootstock cuttings of
Beauty plum cultivar ( 1997 and 1998 ) . These results are in agreement with
those obtained by Gur et al. (1982) in crab and some apple rootstocks .

Table (3) and (4) showed the effect of grafting time, grafting methods
and treatment of IBA at 3000 ppm on root growth for rootstock cuttings
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grafting with stem cuttings of Beauty plum cultivar in the two seasons 1997
and 1998 .

Results in Table ( 3) indicated that IBA at 3000 ppm increased the total
number and length of roots < .0.5 cm for all rootstock cuttings grafted with
any method and were taken in any month during the study in 1997 . The high
values were 4.33 for total number and 139.67 cm for total length . The two
grafting methods gave insignificant differences between all treatments,
Regarding the total number and total length of roots ( 0.1-0.5 cm / plant ) , it
is clear that the high values were for total number of treated rootstock
cuttings with IBA and grafted with top grafting method in February ( 12.67 ) ,
while the lowest value for untreated rootstock cuttings and grafted with tunge
grafting method ( 4.33 ) The highest values for total length of the same roots
was for treated rootstocks cutting with IBA and grafted with tongue grafting
method in February (214.00 cm ) , the lowest value was for untreated
rootstock cuttings with IBA and grafted with top grafting method in the same
month (1 102.00cm ). As for the total number and total length of roots > 0.1 cm
per plant , the highest values were for treated rootstock cuttings with IBA at
3000 ppm and grafted with tongue grafting method in December ( 379.67 for
the total number and 625.00 cm for the total length ) . The lowest values
were ( 71.67 and 230.00 cm respectively ), for untreated rootstock cuttings
with IBA and grafted with tongue grafting method in January (66.33 and
239.67 cm respectively ).

Concerning the dry weight of total roots per plant the highest value was
for treated rootstock cuttings with IBA at 3000 ppm and grafted with tongue
grafting method in February (25.33gm), The lowest value was for untreated
rootstock cuttings with IBA and grafted with top grafting method in December
(20.67gm)

Tognoni and Lorenzi, (1972) cleared that, the inhibition progressively
decreased when the buds approached the end of dormancy and become
ready to sprout .

From the above mentioned results, it can be concluded that IBA at
3000 ppm significantly increased the success percentage of all stem cuttings.
The tongue grafting method generally was the best comparing with the top
grafting. December gave the best success percentage , high values of total
number and total length of roots > ( 0.1 cm in diameter ) per plant and tallest
plant at the end of season .

REFERENCES

El-Sabrout, M.B. and S.M. El- Shazily (1994). propagation Malling Merton
106 “ MM. 106” apple rootstock by cuttings. Alexandria Journal of
Agricultural Research., 39 (3): 531-544 .

Gorecki , R.S., (1979).the effect of an auxin , (IBA) , Fungicide ( captan ) and
the wounding on the rooting of softwood apple ( 14 Mallus mill )
cuttings . Acta agrobotanica, 32: 223-332. (Cf ; Hort . Abst ., 49 ; 5983)

12234



Aly, Y.H.H. et al.

Gur,A . ; Zerem , A. and E., Lederman (1982). Propagation of apple
rootstocks Erwerbsobstban 24 (2)29-30,32-33(De,12 ref.) Hebrew
Univ. of Jerusalem , Rehover , Israel . ( Cf. Hort . Abst ., 52 ; 4503) .

Hamoda, A.M. and M.M Makarem (1995). Studies on some budding and
grafting methods on apricot J. Agric. Sci. Mansoura Univ.
20 (6): 3015 — 3022 .

and (1995). Studies on some grafting
method of persimmon . J. Agric. Sci. Mansoura Univ., 20 (7) : 3467-
3471 .

Hartmann,H.T and G.J.Hansen (1958). Effect of season of collecting ,
Indolebutyric acid and preplanting storage treatment on rooting of
Marianna plum , peach and quince hardwood cutting . Proc . Amer .
Soc . Hort . Sci., 71 : 57 — 66 .

and D.E Kester (1978). Plant propagation Principles and
practices (third edition ) . Prentice Hall of India, New Delhi, PP. 211 —
70.

Holwah, A.Y.H. (1989). Studies on propagation of plum by stem cuttings
M.Sc. Thesis, Fac. Agric Al-Azhar University.

Howard, B.H. and R.J. Garner (1965). High temperature storage of hardwood
cuttings as an aid to improve establishment in the nursery an. Rep.
East Malling Res. Sta. for 1964, 83-7.

Iwasaki, K. and J.fs Weaver (1977). Effect of chilling , calcium cyanamide and
bud scale removal on bud break, rotting and inhibitor content of buds of
“Zinfandel “ grape (Vitis viinifera L.) . J . Amer. Soc . Hort . Sci

Makarem , M. M . (1985). Physiological and histological studies on the
propagation of Pyrus communis pear . Ph .D Thesis Fac . Agric. Ain .
Shams Univ.

Munoz. H.I and P.A. Villalobes (1977). Rooting grapevine cuttings. Il
Flactuation of rooting co-factors and inhibitors in two Vitis species.
Agricultura a Tecnica, 37: 117 — 121 . (Cf Hort. Abst., 48:6401, 1978)

Snedecor, G.W. and W.G Cochran (1990). Statistical Methods.7" Ed . The
lowa State Univ. Press . Ames . lowa . USA.P.593

Tognoni, F. and R. Lorenaizi (1972). Acidic root- promoting growth inhibitor
(s)found in Picea and chamaecyparis . J. Amer. Soc. Hort. Sci., 97:
574-578 .

B8l JUSY paa i<
¢EA



J. Agric. Sci. Mansoura Univ., 25 (7), July, 2000.

Olbdaay dana Ay g radd) daa) Gaall 28 ¢ s gla 0 e (5 e o
Lo, Ggad) 3S5a Ol &gl agae

i 5 (b Ay i) Aadlaa 3y Al Il (pilondl gy dasa 8 Al all oda iy jal

-1 Oy sl s (35l Catay JualS Fdal) ULyl Jie amlai 23Y 994/ 99A&) 49471 44V
Top grafting <&l madaill 5 k)
Tongue grafting olewlll aumlaill 48 - ¥
il sl (e Gsalall (e 3t e v oo Uk jlall Jie 3208 dlalaa o3 [ o) b - 5l - sressnd] ) sed (8
sy esad [BA al & yien
V) Ay ulall 5 )Ly G sl e dapld (g A Baalia A1 A pedaal) Apual) Jall ciija
54 Aol el (e Al OS5 Jitall bslad (Lol ) a3 s eole o DY) g sad) (s
by pSan s juall (8 UL L) dual (e A srdan (sl Caia (558 5 ALLS (e Jsaaal)
- YIS ) aal il g cilieal sall Juadl 5 Cadlil)

358 all Caimy e galaall 5 ey yigm 531 Gmeny Alabaall Bl jlall Jiad cilS plas dpns e -
Yo YA, et — VY o il jnannd jed A Al caa ity Shally el

Al a5 ADGN 8 el apedaill e e et A Ll a bl 2yl Cudac | -Y

Dt et A lalll 48 ey Aaadan 5 by yign J 50V Gaeay Alaladl) Bl el Jie Cudae -Y
bl Jsla el

e Alalaall Ul lall Jiad o) (8 as V. e J8Y) saall J)shal 5 oaed a8 o) culS - ¢
) el A el A8y jlay sl Caiiay G gaaall @l 53 gn J oY)

e ey 5 i IR dagaaall 5 el i gn J 5 ey dlabaal) Ll el Jie cuglac -0
‘ il (5 )3l & saaall il (5
ale IOA Lot (a1 el 3l dalla el Caia (e dasadae LS e J ganall (<)
PEEICN

tens






J. Agric. Sci. Mansoura Univ., 25 (7): 4459 - 4469, 2000.

Table 1: Effect of grafting time, grafting methods and IBA at 3000 ppm on success percentage, and vegetative
growth of plants during 1997

Treatments Success |Length/|Diameter/ | Diameter/| Diameter/ | Total number |Total length| Fresh | Dry

Time Grafting IBA percentage | scion scion union Root stock of of Shoots/ |weight|weight
% (cm) (cm) (cm) (cm) shoots/ plant| plant(cm) | (gm) | (gm)

Top grafting |Treated C, 70.67 84.33 1.40 2.43 1.70 14.33 46.67 87.67 | 28.33

December B Untreated C, 50.00 78.67 1.03 1.53 1.17 12.67 33.67 40.33 | 19.33
A Tongue grafting|Treated C, 72.33 107.67 1.40 2.03 1.60 16.33 38.67 122.00| 28.00
B, Untreated C, 40.00 85.67 1.37 1.63 1.50 13.67 33.33 98.67 | 21.33

Top grafting |Treated C; 52.00 76.33 1.27 2.10 1.40 13.33 39.67 44.00 | 23.33

January B, Untreated C, 45.00 76.67 1.20 1.83 1.27 12.00 35.00 38.33 | 22.00
Az Tongue grafting|Treated C, 59.33 78.00 1.20 1.77 1.27 16.67 34.33 47.00 | 30.00

2 Untreated C, 35.00 69.67 1.20 1.57 1.27 14.67 29.00 36.33 | 18.33

Top grafting |Treated C, 32.00 52.67 1.30 2.03 1.23 9.67 24.33 24.33 | 26.33

February 1 Untreated C, 13.00 32.67 1.00 1.83 0.87 4.33 14.33 19.67 | 12.33
As Tongue grafting|Treated C, 57.00 77.00 1.27 1.73 1.30 6.67 25.00 47.67 | 27.33

2 Untreated C, 46.67 56.67 0.93 1.53 1.03 4.67 9.67 27.33|17.33

LSD AT 5% OF A 1.86 4.46 0.08 0.06 0.07 0.85 2.33 3.81 | 1.86
LSD AT 5% OF B 1.52 3.64 N.S 0.05 0.06 0.69 1.90 3.11 | 1.52
LSD AT 5% OF C 1.52 3.64 0.07 0.05 0.06 0.69 1.90 3.11 | 1.52
LSD AT 5% OF AXB 2.63 6.31 0.12 0.08 0.10 1.20 N.S 5.39 | N.S
LSD AT 5% OF AXC 2.64 6.31 0.12 0.08 0.10 N.S 3.29 5.39 | 2.63
LSD AT 5% OF BXC 2.15 5.15 N.S 0.07 0.08 N.S N.S N.S N.S
LSD AT 5% OF AXBXC 3.73 N.S N.S 0.12 0.14 1.70 4.66 7.62 | 3.72
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Table 2: Effect of grafting time, grafting methods and IBA at 3000 ppm on success percentage, and vegetative
growth of plants during 1998

Treatments s Length/ | Diameter/ [Diameter| Diameter/ Total | Total length Fresh Dry
uccess . B . No.of of : ;

Time Grafting IBA % scion scion /union | Root stock shoots/ [Shoots/ plant weight | weight
(cm) (cm) (cm) (cm) plant (cm) (gm) (gm)

Top grafting By Treated C, 74.33 95.33 1.53 2.50 1.73 14.33 45.33 90.33 30.33

December Untreated C, 54.33 77.33 1.17 1.63 1.27 12.33 34.33 49.00 20.33
Ay Tongue grafting B Treated C, 79.00 112.67 1.57 2.10 1.67 17.33 44.67 118.00 33.00

2 Untreated C, 50.00 77.00 1.37 1.80 1.57 16.67 33.33 83.67 25.33

Top grafting By Treated C, 35..33 80.00 1.33 2.17 1.47 13.33 38.67 48.33 28.33

January Untreated C, 17..33 73.00 1.27 1.97 1.37 12.00 31.33 38.67 23.33
Az Tongue grafting B Treated C, 70.67 90.00 1.40 1.87 1.47 16.67 36.00 55.67 24.33

2 Untreated C, 50.33 72.33 1.23 1.67 1.33 15.00 30.33 46.67 24.33

Top grafting By Treated C, 62.00 60.67 1.27 2.20 1.37 8.67 17.00 37.00 33.33

February Untreated C, 48.00 40.00 1.07 1.73 1.13 9.33 10.67 28.00 20.67
As Tongue grafting B Treated C; 66.67 73.00 1.43 1.80 1.53 11.00 25.00 50.00 35.33

2 Untreated C, 39.33 56.00 1.17 1.63 1.27 5.00 9.67 32.33 23.33
LSD AT 5% OF A 1.75 4.30 0.05 0.08 0.05 0.75 1.83 3.17 N.S
LSD AT 5% OF B 1.43 3.51 0.04 0.06 0.04 0.61 N.S 2.59 N.S
LSD AT 5% OF C 1.43 3.51 0.04 0.06 0.04 0.61 1.50 2.59 3.96
LSD AT 5% OF AXB 2.48 N.S N.S 0.11 0.07 1.06 2.59 4.49 N.S
LSD AT 5% OF AXC 2.48 6.08 0.07 0.11 0.08 N.S 2.59 4.49 N.S
LSD AT 5% OF BXC 2.02 4.96 N.S 0.09 0.06 0.87 N.S N.S N.S
LSD AT 5% OF AXBXC 3.51 8.59 0.10 0.15 0.11 1.50 3.67 N.S N.S
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Table 3: Effect of grafting time, grafting method and IBA at 3000 p

pm on root growth of plants in 1997.

Treatments Total number| Total length Total number| Total length |Total number| Total length of )
_ ] of roots of roots of roots of roots of roots roots Dry weight of
Time Grafting IBA < 5 cmiplant|< .5 cm/plant 1-5 1-5 >.1 > total root/plant
cm/plant cm/plant cm/plant cm/plant

Top grafting |Treated C, 4.33 139.67 7.67 137.67 331.67 610.00 17.00
December B Untreated C, 3.67 84.00 6.33 126.67 181.33 387.67 10.67
Ay Tongue grafting [Treated C; 4.00 112.67 7.67 144.00 379.67 625.00 19.67
2 Untreated C, 3.33 64.00 6.33 126.00 232.00 422.67 13.00
Top grafting |Treated C; 3.33 51.00 8.00 194.00 168.67 426.67 14.67
January B Untreated C; 2.00 60.00 5.00 125.33 165.33 396.33 14.33
Az Tongue grafting [Treated C; 4.00 106.67 11.33 205.00 121.00 476.00 20.00
B, Untreated C, 2.33 46.33 4.33 135.00 71.67 230.00 11.67
Top grafting |[Treated C; 4.33 97.33 12.67 211.00 293.00 336.33 14.33
February B1 Untreated C; 1.33 33.33 7.00 102.00 194.00 235.33 7.33
Az Tongue grafting [Treated C; 4.00 93.33 11.67 214.00 109.33 242.00 17.33
B, Untreated C; 3.33 90.33 5.00 105.00 99.67 356.67 10.00
LSD AT 5% OF A 0.60 6.42 0.63 5.89 6.50 10.53 1.45
LSD AT 5% OF B N.S 5.25 N.S 4.81 5.31 8.60 1.87
LSD AT 5% OF C 0.49 5.25 0.51 4.81 5.31 8.60 1.87
LSD AT 5% OF AXB N.S 9.09 0.89 N.S 9.19 14.90 N.S
LSD AT 5% OF AXC N.S 9.09 0.89 8.33 9.19 14.90 2.06
LSD AT 5% OF BXC N.S N.S 0.73 6.80 7.50 12.16 1.68
LSD AT 5% OF AXBXC N.S 12.85 1.26 11.77 13.00 21.07 2.91
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Table 4: Effect of grafting time, grafting method and IBA at 3000 ppm on root growth of plants in 1998.

Treatments Total number | Total length | Total number |Total length of | Total number of | Total length of |Dry weight
. R of roots of roots of roots roots roots >.1 roots . >.1 of total
Time Grafting IBA <.5cm/plant |<.5cm/plant|.1-.5cm/plant|.1-.5cm/plant cm/plant cm/plant root/plant
Top grafting [Treated Cy 4.67 143.00 7.67 133.00 354.33 630.67 18.33
December B1 Untreated C; 4.00 88.00 6.33 124.67 199.67 398.33 10.67
Az Tongue grafting [Treated C; 4.67 116.67 8.67 149.33 384.33 650.67 21.33
B, Untreated C; 3.67 66.67 7.00 126.67 244.67 448.33 14.00
Top grafting |[Treated C; 3.67 53.33 7.67 192.67 182.33 461.00 18.33
January B1 Untreated C; 2.33 50.00 5.67 132.00 168.33 400.00 12.67
Az Tongue grafting [Treated C; 4.33 104.67 9.67 216.67 127.33 478.33 24.67
B, Untreated C; 2.67 54.00 5.67 138.33 66.33 239.67 16.67
Top grafting |[Treated C; 4.00 98.67 12.33 230.67 315.67 371.00 22.67
February B1 Untreated C; 1.67 37.33 6.33 114.67 212.00 263.33 11.00
Az Tongue grafting [Treated C; 4.00 94.00 12.33 217.67 124.33 573.33 25.33
B, UntreatedC, 3.33 85.33 6.67 118.00 99.67 373.00 12.67
LSD AT 5% OF A 0.44 4.72 0.48 6.22 6.07 8.67 N.S
LSD AT 5% OF B 0.36 3.85 0.40 5.08 4.96 7.08 2.11
LSD AT 5% OF C 0.36 3.85 0.40 5.08 4.69 7.08 2.11
LSD AT 5% OF AXB N.S 6.67 N.S 8.80 8.59 12.26 N.S
LSD AT 5% OF AXC N.S 6.67 0.68 8.80 8.59 12.26 N.S
LSD AT 5% OF BXC N.S N.S N.S N.S 2.01 10.01 N.S
LSD AT 5% OF AXBXC 0.87 9.44 N.S 12.44 12.15 17.34 N.S

feve




