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Abstract

An experiment was conducted to study the success rate of softwood grafting in 22 female, 12
hermaphrodite and 5 male nutmeg genotypes. The variation among genotypes for sprouting,
survival and growth parameters was statistically significant. The magnitudes of GCV, PCV,
habitability and genetic advance were low for sprouting and survival of nutmeg grafts. The
graft survival has strong negative correlation with leaf width. Maximum graft sprouting was"
associated with the faster production of new leaves with less breadth and longer petiole. The
genotypes, N66, N24, N61, N1, N5, N29, N38 and N49 gave the best response to grafting.
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Introduction

Nutmeg (Myristica fragrans Houtt.) is a promis-
ing tree spice in India. It occupies an area of
about 3,763 ha with an annual production 3,457t
(Sivaraman & Peter 1999). The production of
nutmeg in the country is still insufficient to meet
the increasing domestic demand. One of the
ways to increase the production is to expand
the area under nutmeg. The farmers face prob-
lem of male (50%) plants when nutmeg is
planted by seedlings, as it is dioecious and sex
is known only after 6 or 7 years when it flow-
ers. Further, considerable variation with respect
to yield and size of nut is noticed in seedling
progeny of nutmeg. To get uniformly high
yielding and desirable population of nutmeg,
vegetative propagation is the best alternative.
A technique of softwood grafting is developed
in nutmeg (Haldankar et al. 1999). The present
experiment was conducted to study the graft
take of various nutmeg genotypes for softwood
grafting technique.

Materials and methods

An experiment was carried out at the Regional
Coconut Research Station, Bhatye, Ratnagiri, -
Maharashtra from September 1999 to Decem-
ber 2000. The genotypes consisted of 22 fe-
male, 12 hermaphrodite and 5 male seedling
genotypes as follows. Female genotypes: N1,
N5, N10, N11, N24, N29, N30, N34, N36, N37,
N38, N41, N42, N43, N46, N49, N51, N57, N66,
N70, N72, N74; Hermaphrodite genotypes: N4,
N7, N22, N23, N26, N27, N32, N33, N55, N56,
N61, N63 and Male genotypes: N15, N35, N60,
N53, N69.

The experiment was conducted in a random-
ized block design with two replications. The
genotypes constituted the treatments. Soft-
wood grafting was performed by using scion
sticks of various nutmeg genotypes. The grafts
were prepared in the month of October during
the year 1999 and 2000. Ten grafts were pre-
pared per replication for two replications in a
year. The scion sticks selected were terminal
having medium maturity, plageotropic with one
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terminal leaf retained on them. The length of
scion stick was 7.5 cm with thickness of 12 to
15 mm. The selected rootstock was one-year-
old nutmeg seedling of 25 to 30 cm height and
40 mm thickness at the bottom. The sprouting
was recorded from 20 days of grafting. The
number of sprouted grafts surviving after 60
days of grafting was recorded. Three survived
grafts were randomly selected to record the
growth observations viz. length of new shoot,
total number of leaves, length and breadth of
leaf and length of leaf petiole. Ten matire leaves
were randomly collected per parent tree from
all the directions to record length and breadth.
The statistical analysis was done as per the
method suggested by Sukhatme & Amble (1995)
and Singh & Chaudhary (1985).

Results and discussion

Sprouting, survival and growth parameters of
grafts are presented in Table 1. The pooled
population mean for sprouting in nutmeg was
85.71 per cent and was maximum in N5 and N7
(97.5%), whereas it was minimum in N23
(67.5%). The genotype, N66 featured highest
graft survival (92.5%). The other genotypes
namely N4, N24 and N61 also showed rela-
tively high survival (87.5%). The pooled popu-
lation average for survival was 72.88 per cent.

The average length of the new growth produced

on graft was 3.38 cm. It was maximum in Né61.

and N70 (4.71 cm) followed by N10 (4.5 cm).
The grafts of N30 exhibited shortest length of
new shoot (2.15 cm) followed by N37 (2.27 cm).
The population mean for total new leaves was
2.09. In N1 it was maximum (3.3) followed by
N 60 (3.1). The production of new leaves on
the graft was minimum in N49 (1.3) followed
by N23 (1.4). The grafts prepared by using the
scion of N7 produced relatively smaller leaves
having shortest length (6.23 cm) and breadth
(2.42 cm). The highest length of leaf was re-
corded in the grafts of N41 (11.34 cm) followed
by N70 (10.67 cm). Among the parent nutmeg
trees the longest leaves were noticed in N41
(11.80 cm) followed by N57 (11.63 cm) and
shortest leaves were recorded in N 4 (8.23 cm).
The broadest leaves were observed in the grafts
of N24 (4.42 cm). The leaves of N23 (4.96 cm)
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were broadest among the parent nutmeg trees
followed by N53 (4.78 cm). The minimum leaf
length was observed in N4 (3.65 cm). The popu-
lation mean for the length (10.09 cm) and
breadth (4.16 cm) of parent trees were higher
as compared to those of grafts (8.85 and 3.21
cm, respectively). However the genotypes pos-
sessing broader leaves like N23 (4.96 cm), N53
{(4.78 cm) and N60 (4.65 cm) recorded remark-
ably low success in grafting (42.5, 57.5 and 55%,
respectively).

The variation among genotypes for the sprout-
ing, survival and growth parameters was sta-
tistically significant (Table 2). The extent of
variance at genotypic levels was very high for
sprouting and survival. The growth parameters
of graft.showed lower levels for genotypic and
phenotypic variance. The magnitudes of phe-
notypic coefficient of variation (PCV) and ge-
notypic coefficient of variation (GCV) were low-
est for sprouting followed by survival (Table
3). The heritability in broad sense for width of
leaf was very high (91.3). It was moderately
high for other components. The relatively low
genetic advance on percent mean basis for -
sprouting and survival suggested that these
parameters for softwood grafting in nutmeg
are governed by nonadditive gene action.

The correlation coefficients of grafting compo-
nents with graft survival at genotypic as well
as phenotypic level are given in Table 3. The
graft survival showed strong positive correla-
tion with graft sprouting which means that
higher magnitude of graft sprouting lead to
higher magnitude of survival of graft. In the
genotypes N5, N7, N4, N11, N24, N1, N61 &
N66 the sprouting was over 92.5 per cent which
lead to survival over 77.5 per cent whereas in
genotypes N23, N53 and N60 the low sprout-
ing below 72.5 per cent resulted in low survival
below 57.5 per cent. The study of association
of growth parameters of graft at the time of
survival indicated that the graft survival had
strong negative correlation with leaf breadth.
The other growth parameters such as number
of leaves, length of new growth, petiole length
had weak but positive correlation with the sur-
vival both at genotypic as well as at phenotypic
level. Nutmeg is a slow grower as compared



Table 1. Sprouting, survival and growth parameters of grafts prepared from different nutmeg genotypes

Geno- Sprouting (%) Survival (%) Total new leaves Length of leaf Length of leaf (cm) Breadth of leaf (cm)
type ] petiole (cm)
1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled Parent 1999 2000 Pooled Parent
tree tree
N1 100.00 85.00 925 90 80 850 32 35 33 10 1.0 10 904 980 942 937 305 327 316 3.99
(90.00) (67.21) (74.11) (71.56) (63.44) (67.21)
N4  100.00 90 95.0 95 80 875 20 21 21 09 09 09 1104 1043 1074 823 393 391 392 365
(90.00) (71.56) (77.08) (77.08) (63.44) (69.30) .
N5 10000 95 975 90 80 850 28 26 27 08 08 08 970 1077 1024 989 3.19 340 330 372
(90.00) (77.08) (80.90) (71.56) (63.44) (67.21)
N7 100 95 975 75 75 750 17 15 16 08 07 07 731 515 623 993 251 232 242 429
(90.00) (77.08) (80.90) (60.00) (60.00) (60.00)
Nioc 9 - 9% %90.0 70 75 725 26 23 22 08 07 08 834 820 827 982 292 279 286 436
(71.56) (71.56) (71.56) (56.79) 60.00) (58.37) :
N11 100 90 95.0 80 75 775 24 26 25 07 08 07 734 668 703 959 288 286 287 392
(90.00) (71.56) (77.08) (63.44) (60.00) (61.68) ' -
N22 9 80 850 70 65 6750 22 15 18 09 07 08 944 909 927 1010 331 325 328 441
(77.08) (63.44) (67.21) (56.79) (53.73) (55.24)
N23 70 65 675 50 35 4250 15 13 14 09 07 08 897 744 821 1125 325 283 3.04 496
. (56.79) (53.73) (55.24) (45.00) (36.27) (40.69)
N24 100 90 950 9 80 8750 21 16 1.9 08 07 07 1081 866 974 973 481 403 442 3.80
(90.00) (71.56) (77.08) (77.08) (63.44) (69.30) ’
N26 90 70 80 80.00 65 725 36 15 26 07 06 07 907 907 907 1064 294 284 289 420
(71.56) (56.79) (63.44) (63.44) (63.73) (58.37)
N 27 95 80 875 7500 65 70.0 20 13 1.7 0.9 08 08 920 920 920 959 318 252 285 4.03
(77.08) (63.44) (69.3) (60.00) (53.73) (56.79)
N29 90 90 90.0 90.00 80 8.0 27 1.0 19 1.0 09 09 1012 1055 10.3¢ 1040 419 236 328 393
(71.56) (71.56) (71.56) (71.56) (63.44) (67.21)
N30 90 70 80.0 70.00 60 650 22 19 20 07 07 07 841 857 849 1022 325 282 280 448
(7156) (56.79) (63.44)(56.79) (50.77)  (53.73) _
N32 100 70 85.0 85 70 775 25 13 19 06 06 06 742 713 728 859 427 316 372 439

(90.00) (56.79) (67.21) (67.21) (56.79) (61.68)
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Geno- Sprouting (%) Survival (%) Total new leaves . Length of leaf Length of leaf (cm) Breadth of leaf (cm)

type petiole (cm)
1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled Parent 1999 2000 Pooled Parent

) tree ~_tree

N33 10000 80.00 9500 85 65.0 750 21 13 17 07 07 07 868 703 786 1045 324 265 295 427
(90.00) (63.44) (71.56) (67.21) (53.73) (60.00)

N34 8000 70.00 75.0 60 55 575 29 20 24 09 10 09 B66 643 755 1069 320 273 297 440
(63.44) (56.79) (60.00) (50.77) (47.87) (49.31)

N36 9500 70.00 825 70 60 650 22 12 17 08 07 07 1042 1042 1042 1091 341 309 326 4726
(77.08) (56.79) (65.27) (56.79) (50.77) (53.73)

N37 9 80 850 & 70 775 19 15 17 09 09 09 1105 880 993 1140 324 315 3.19 375
(71.56) (63.44) (67.21) (67.21) (56.79) (61.68)

N38 95 85 90.0 90 80 850 27 23 25 08 08 08 797 727 762 980 295 312 304 372
(77.08) (67.21) (71.56) (71.56) (63.44) (67.21) '

N41 85 75 800 70 70 700 24 10 17 1.0 1.0 10 1219 1048 1134 11.80 397 323 3.60 420
(67.21) (60.00) (63.44) (56.79) (56.79) (56.79)

N 42 95 80 875 80 65 725 24 15 20 09 08 08 991 883 937 1011 3.67 308 338 4.04
(77.08) (63.44) (69.30) (63.44) (53.73) (58.37)

N43 80 70 750 50 50 500 20 10 15 10 08 09 813 685 749 1131 3.03 260 28 476
(63.44) (56.79) (60.00) (45.00) (45.00) (45.00) '

N46 95 75 850 8 70 775 19 12 15 08 07 07 814 697 756 1040 275 243 260 419
(77.08) (60.00) (67.21) (67.21) (56.79) (61.68)

N49 95 85 90.0 95 75 8.0 15 10 13 08 08 08 1010 812 911 1001 333 268 3.01 388
(77.08) (67.21) (71.56) (77.08) (60.00) (67.21)

N51 85 70 775 75 65 700 19 15 17 09 07 08 850 743 797 862 291 260 276 3.89
(67.21) (56.79) (61.68) (60.00) (53.73) (56.79)

N55 100 70 850 80 65 - 725 21 20 21 08 08 08 902 846 874 952 338 327 333 441
(90.00) (56.79) (67.21) (63.44) (53.73) (58.37)

N56 10000 80.00 90.0 90 75 825 25 25 25 09 09 09 1015 890 852 951 402 337 370 408
(90.00) (63.44) (71.56) (71.56) (60.00) (65.27)

N57 100 70.00 85 80 65 725 21 23 22 09 09 09 982 818 900 11.63 385 348 367 477
(90.00) (56.79) (67.21) (63.44) (53.73) (58.37)
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Length of leaf

Geno- Sprouting (%) Survival (%) Total new leaves Length of leaf (cm) Breadth of leaf (cm)

type petiole (cm)
1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled 1999 2000 Pooled Parent 1999 2000 Pooled Parent

tree tree

N61 100 85 925 95 80 875 27 24 2.5 08 09 08 858 820 839 862 340 323 332 367
(90.00) (67.21) (74.11) (77.08) (63.44) (69.30)

N63 100 80 900 70 60 650 25 15 20 08 08 08 885 885 885 1022 342 298 320 448
(90.00) (63.44) (71.56) (56.79) (50.77) (53.73)

Né66 100 85 92.5 100 85 92.5 25 22 2.3 09 08 08 773 773 773 1040 289 328 309 3.71
(90.00) (67.21 (74.11) (90.00) (67.21) (74.11)

N70 9 75 85 75 60 675 28 20 24 10 10 10 1092 1041 1067 1111 368 330 349 428
(71.56) (60.00) (65.27) (60.00) (53.73) (55.24)

N 72 95 75 85.0 70 70 70.0 23 19 2.1 08 08 08 9.15 855 885 988 3.02 367 285 4.00
(77.08) (60.00) (67.21) (56.79) (56.79) (56.79)

N74 100 8 900 75 65 700 25 20 22 07 08 08 863 800 832 886 294 282 288 378
(90.00) (63.44) (71.56) (60.00) (53.73) (56.79)

N15 100 75 87.5 65 70 67.5 28 26 2.7 11 1.0 1.0 939 B804 872 914 3.82 321 351 419
(90.00) (60.00) (69.30) (53.73) (56.79) (55.24)

N 35 95 80 87.5 85 70 775 23 20 22 11 10 10 983 9.88 988 1055 351 333 342 395
(77.08) (63.44) (69.30) (67.21) (56.79) (61.68)

N53 9 55 725 65 50 575 22 22 22 07 07 07 1116 920 1018 1072 446 326 386 478
(71.56) (47.87) (58.37) (53.73) (45.00) (49.31)

N 60 90 55 72.5 60 50 55.0 33 29 3.1 0.7 07 07 853 783 819 1012 292 292 292 465
(71.56) (47.87) (58.37) (50.73) (45.00) (47.87)

N69 8 70 750 75 65 700 23 17 20 09 09 09 1012 924 968 1215 407 325 366 4.18
(63.44) (56.79) (60.00) (60.00) (53.73) (56.79) _

Mean 93.71 7782 8571 7807 67.69 7288 236 184 210 085 081 082 928 848 885 1009 340 3.14 321 4.16
(79.17) (62.47) (68.46) (63.23) (55.67) (59.06)

‘SEMx 6.61 449 380 668 349 358 031 019 0.21 007 003 004 076 046 055 014 028 0.18 017 034

CD. 1890 1284 1085 1908 998 1023 088 054 060 019 -007 011 218 132 156 040 080 051 049 097

at 5%

Figures in the parenthesis indicate arcsine transformed values.

Sawgnu Jo asuodsas ndfizouan

€l



144

Haldankar et al.

Table 2. Mean, mean sum of squares and genetic variance of graft parameters of nutmeg genotypes

Character Mean Mean sum of Mean sum of Genotypic Phenotypic Environmental
squares for ~ squaresfor  variance  variance variance
freatment error
Sprouting (%) 83.62 82.25%* 28.89 26.68 55.58 28.89
Survival (%) 72.75 104.20** 25.67 39.28 64.96 25.68
Mortality (%) 27.25 104.20** 25.04 39.62 64.67 25.04
New shoot length (cm) 3.38 0.91** 0.23 0.34 0.57 0.23
New leaves 2.09 0.40%* 0.09 0.16 0.25 0.09
Length of leaf petiole (em) 0.82 0.03** 0.003 0.01 0.02 0.003
Length of leaf (cm) 8.89 2.61** 0.60 1.01 1.61 0.60
Breadth of leaf (cm) 3.04 1.31* 0.06 0.63 ~0.69 0.06
** Significant at 1 per cent level of significance -
Table 3. Genetic components of graft parameters of nutmeg genotypes
Character Phenotypic  Genotypic Environmental Heritability Genetic Genetic
coefficient  coefficient coefficient (h?b) advance advance on
of variation ofvariation  of variation % mean
(PCV) (GCV) (ECV) basis
Sprouting (%) 10.85 7.52 3.33 48.0 7.37 10.73
Survival (%) 13.64 10.61 3.03 60.5 10.05 17.00
Mortality (%) 26.03 20.37 5.66 61.3 10.15 32.86
New shoot length (cm)  22.34 17.25 5.09 59.6 0.93 27.40
New leaves 23.92 19.14 4.78 64.0 0.65 31.26
" Length of leaf petiole (cm) 17.25 12.20 5.05 79.4 0.20 24.43
Length of leaf (cm) 14.27 11.30 2.97 62.8 1.64 18.46
Breadth of leaf (cm) 27.32 26.11 1.21 91.3 1.56 51.24

Table 4. Genotyplc (above diagonal) and phenotypic (below diagonal) correlation coefﬁcxents of graft

parameters in nutmeg types

t

Particulars Sprouting New shoot  New Petiole  Leaf Leaf Survival
length leaves length  length  breadth

Sprouting 1.000 .0.257 0.222 -0.115  -0.066 -0.154 0.891**
New shoot length 0.225 1.000 0.658** 0.328* 0.004 0.040 0.211
New leaves 0.129 0.597**  1.000 - 0.302 0.002  -0.339*  0.256
Petiole length 0.021 0.268 0.161 1.000 0.466™ -0.161 0.043
Leaf length © -0.050 0.083 0.057 0.325* 1.00 -0.280 0.236
Leaf breadth -0.163 0.051 -0.243 -0.126  -0.191 1.000 -0.331*
Survival 0.707** 0.165 0.128 0.034 0.043  -0.222 1.000

*, ¥* Significant at 5% and 1% level of significance, respectively.

to other perennial trees (Nazeem 1979). In the
present investigation the magnitudes recorded
for various growth parameters indicted a slow
growth of graft, which might be the reason
for its weak association with the survival. Sur-
vival had strong negative correlation with leaf
. breadth. However, it did not exhibit any kind
of association with any other character under
study.

In general, it is evident that sprouting percent-
age of graft is the most important factor to be

considered for identification of suitable nutmeg
genotypes. Available literature on such type of
work: is limited on tree spices like nutmeg.
However, in mango the significant effect of scion
on success in epicotyl grafting (Radhamony
1987) and softwood grafting (Kulwal & Tayade
1985) were reported. The present study re-
vealed that for higher sprouting of grafts and
faster production of new leaves with less
breadth and longer petiole are ideal. In this
context, the genotypes N66, N24, N61, N1, N5,
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N29, N38 and N49 can be rated as the most
promising genotypes.
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