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An experiment was conducted to know the effect of pre-soaking treatments on germination,

growth and graft-take in mango. All the treatments promoted significantly earlier germination

Correspondence to:

G.SK. SWAMY
Department of Pomology,
K.R.C. College of
Horticulture, U.A.S. (D)
Arabhavi, BELGAUM

(KARNATAKA) INDIA and water soaking,

when compared with control. The stones pre-treated with Panchagavya 3 per cent recorded
significantly lower number of daysfor the initiation of germination (12.25 days), completion of
germination (46.18 days), maximum germination percentage (75.22 %), rootstock diameter (7.35
mm), number of leaves (14.77), highest graft success (76.15 %), graft survival percentage (92.04
%), sprout height (5.96 cm) and number of |eaves per graft (17.80). GA, at 100 ppm had showed
highest germination index (4.46) and rootstock height (36.43cm), which was at par with KNO,
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he mango (Mangifera indica L.) is one of the

important fruit liked by all sectionsof peopleinIndia
It occupies a pre-eminent place among the fruit crops
grown in India. Since mango is highly cross-pollinated
crop, thereisan enormousvariation in the seedlingsraised
evenfromthefruitsof asingletree. Rootstocks arealways
seedlingsin origin whether they are zygotic/ nucellar. In
India particularly monoembryonic non-descriptive
seedlings are generally used. The differences in
germination and vigour of monoembryonic seedlingsare
vast, depending upon thelocation and region, wherethey
aremultiplied. In semi-arid regionsthe mango stonesare
available during the drier parts of the year (April-June)
because of which the germinati on percentage and vigour
intheselocalitiesisvery low.

The synchronization and rapid seed emergence are
the commonly reported benefits of pre-sowing treatments
on germination and seedling growth. Gibberdlins, cytokinin,
thiourea, potassium nitrate and other organics are used to
enhancethe germination and these have been successfully
used for breaking the dormancy (Annon, 1980). The
significant enhancement of germination was a so noticed
in different pre-soaking treatments by Padma and
NarayanaReddy (1998), Shalini et al. (1999), VenkatRao
(2002) and Venkatrao and Reddy (2005) in mango and
Reddy and Khan (2001) in Khirni. The better germination
per cent of mango stonesis the main criterion and strong
base for successful grafts. Keeping these pointsin view,
an investigation was conducted to study and enhance the
germination, growth and graft parametersby using different
pre-soaking treatments like organics and chemicals.

MATERIALS AND METHODS
The present investigation was carried out at the

department of Pomology, Kittur Rani Channamma College
of Horticulture Arabhavi, during 2006-2007. A completely
randomized design with five replications and eight
treatments were employed viz. Control, Water soaking
(12 hours), KNO, 1per cent (10min), GA, 100ppm
(20min), cow dung (12hours), cow urine (12 hours), Amrit
pani (3% for 3hrs) and Panchagavya (3% for 3hrs).
Monoembryonic variety of Sindhur mango stones obtained
from single lot from a processing unit were washed
thoroughly and dipped in water. The stones were washed
and spread over ground. After surface drying, the stones
were treated with bavistin at one per cent and stones
were sown in flat bed as per treatment details. Then
rootstocks are transferred to polythene bags after one
month of germination. Panchagavyaand Amrit pani were
prepared as per Pathak and Ram (2004). Germination
percentage and vigour index (GV1) was computed using
theformula

Number of stonesger minated .

Germination per centage = 100
Number of stonessown
X, X2 X5 Zn
GV|_dl+d2+d3+ ...... +dn
where X, X,, X, ... ... , X, are the number of seeds
germinated on d, d,, d,, ... ... , d_ days taken for

germination, respectively.

The vigorous grown four months old rootstocks in
container were selected and top growth was decapitated
with sharp knife. Care wastaken while selecting the scion
material to match the girth of the stock. Necessary plant
protection measures were taken to combat the pest
problems as and when required. The observations were
recorded daily for germination parameters, monthly for
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growth parameters, three months after grafting (MAG)
for graft success and graft survival percentage and
monthly interval for graft growth parameters

RESULTS AND DISCUSSION

Out of eight soaking treatments used for germination
of mango stones, there existed varied response on
germination and growth. While control stoneshad 56.18
per cent germination, Panchagavya three per cent
increased the germination up to 75.22 per cent followed
by GA, (72.15 %). Initiation of germination with the
soaked treatments was al so earlier compared to control.
They had helped for early germination (attained 50 per
cent and 100 per cent germination earlier) compared to
control (Table1). Thegerminationindex ranged from 3.11
t0 4.46. The stones pre-soaked with GA; at 100 ppm had
shown significantly highest germination index (4.46),
which was statistically at par with Panchagavya 3 per
cent (4.36), while stones pre-soaked with cow dung
recorded significantly lowest germination index (3.11).
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Thiscould bedueto that seedling emergenceis primarily
function of moisture available to stone and temperature
affects. The relative advantage of treating the mango
stones, with chemical s before sowing to reduce the period
taken for germination and to remove the obstructionsin
embryo growth had been reported in mango by Padma
and NarayanaReddy (1998) and Shalini et al.(1999). This
pre-soaking treatment might have affected and altered
the enzymatic reaction invol ved in germination process.
Thus, the enhanced enzymatic reactions along with
suppression of inhibitors might have acted in the faster
germination. The variation in germination in pre-soaking
osmoprimed stones may be due to the simulative effect
of these chemicals and organics.

The osmopriming and bioorganic treatments had
beneficial effect on mango rootstocks. These effects
were evident from increase in the vegetative parameters
viz., rootstock height, stock diameter and number of leaves
compared to control. (Table 2). The influence of
osmopriming and organics might have attributed in the

Treatment _N_ur_nber of days taken for germination _ Germination Ger_mi nation
Initiation 50 per cent Completion per cent index
T, — Control 17.31 27.20 50.49 56.18 317
T, — Water soaking (12 hour) 13.33 22.98 47.47 67.92 3.80
T3— KNO3(1 % for 10 min) 16.69 24.98 52.26 61.55 4.06
T4— GA zat 100ppm(10 min) 12.90 21.20 46.87 72.15 4.46
Ts— Cow dung (12 hr.) 14.85 27.85 49.29 53.40 311
Te— Cow urine (12 hr.) 15.16 32.96 50.32 59.41 3.05
T, -Amritpani (3 % for 3 hr.) 13.63 2851 48.91 64.42 3.40
Tg -Panchagavya (3 % for 3 hr.) 12.25 21.69 46.18 75.22 431
SE+ 0.38 0.66 0.71 1.13 0.08
C.D. (P=0.05) 1.08 1.91 2.05 3.26 0.24

Table 2 : Effect of pre-soaking treatments on progressive rootstock height, root stock diameter and number of leaves of mangﬂ

rootstock at different stages of growth

Rootstock height (cm) Rootstock diameter Number of leaves
(mm)
Treatment -
Days after sowing
30 60 90 120 30 60 90 120 30 60 90 120

T, - Control 2119 2430 2661 2910 517 520 533 631 550 912 811 11.99
T, — Water soaking (12 hour) 2402 2903 3219 3458 534 540 591 692 566 780 968 12.51
T3 — KNO;3 (1 % for 10 min) 2254 2883 3176 3522 555 549 598 723 639 1117 925 14.02
T4 - GA zat 100ppm(10 min) 24774 3125 3369 3643 527 584 633 707 659 1073 998 14.22
Ts— Cow dung (12 hr.) 1951 2632 2682 2973 498 552 6.00 677 624 800 9.68 11.45
Te— Cow urine (12 hr.) 18.78 2545 2851 3048 528 553 598 684 603 776 970 12.85
T, -Amritpani (3 % for 3 hr.) 2141 2812 2942 3163 520 550 628 701 709 938 1035 1226
Tg-Panchagavya(3%for3hr.) 2399 2954 3238 3506 544 569 647 735 707 1059 1239 1477
SE= 062 18 059 063 009 009 010 0.09 052 053 046 0.73
C.D. (P=0.05) 177 542 171 183 027 027 029 027 NS 152 1.33 2.10

[Asian J. Hort., 3 (2) Dec. 2008]
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beneficial effect on vegetative parameters. At 30 days
after sowing in the growth response GA_-100 ppm
exhibited highest rootstock height (24.74 cm) followed
by water soaking (24.02 cm). During 120 days after
sowing maximum root stock height was exhibited with
GA, 100ppm, KNO, one per cent and panchagavyathree
per cent (36.43, 35.22 and 35.06 cm, respectively), where
as minimum rootstock height was recorded in control
(29.10 cm). The stock diameter was maximum in
panchagavya three per cent, KNO, one per cent and
GA, - 100 ppm (7.35, 7.23 and 7.07 mm, respectively)
while control showed minimum diameter of 6.31 mm.
The maximum number of leaves was observed in
panchagavya (3%), GA, and KNO, (1%) and the results
being 14.77, 14.22 and 14.02, respectively, whereasit was
minimumin control (11.99) (Table2).

The higher vegetative parameters and rootstock
growth observed in the present investigation can be
attributed to effect of pre-sowing treatments which is
known to release growth substances to enhance the
growth stimulating hormones. KNO, and GA,, react almost
exclusively inthe stem elongation properties. They have
direct effect on stem elongation by inducing cell wall
loosening, by increasing the solute concentration by
increasing cell wall extensibility, stimulating the wall
synthesis, reducing therigidity of cell wall by increasing
cell division leading to more growth. Theindirect effect
of these chemicals on stem elongation is by increasing
the synthesis of IAA (Leopold and Kriedemann, 1983).
The increase in seedling height and girth by application
of gibberllic acid and potassium nitrate was al so reported
by earlier workers, Padma and Narayana Reddy (1998),
Shalini et al. (1999) and Khobragade et al. (1999) in
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mango and Reddy and K han (2000) in Khirni. Hence, it
is clear that the pre-soaking treatments had increased
the vegetative growth parameters compared to control.

The stones pre treated with Panchagavya 3 per cent,
recorded significantly highest germination and growth
parameters may be dueto Panchagavya, whichisablend
of five products obtai ned from cow, which worksonwith
cosmic energy and with a production of certain plant
growth stimulants, viz., hormones, and enzymes with
enormous increase in beneficial microorganisms
(Natargjan, 2002).

Therewere significant differences observed among
thedifferent bio-organicsand chemical treatment son graft
successand growth parameters. Maximum graft success
was noticed in panchagavya three per cent (76.15%)
followed by water soaking and GA,- 100 ppm (74.17
and 73.74%, respectively). Significantly least graft
success was noticed in control. Similar trend was also
noticed for graft survival (Table 3). The influence of
weather parameters like humidity and temperature on
grafting and graft survival has been observed by (Patel
and Amin, 1981). In their experiment they found that
temperature range of 23.15 and 25.87° C was the most
favorable for success. Same reason may lead to higher
successin the present investigation al so.

The pre-soaking treatments were found to be
significant at all stagesof the growth with respect of sprout
height and number of leaves. Panchagavya three per
cent noticed maximum sprout height (5.96 cm) followed
by KNO, at one per cent (5.64 cm) while control recorded
least sprout height (4.28 cm). Probably due to better
growth of grafts and weather condition like temperature
and humidity, this useful played important rolein growth

Graft Graft
success (%) survivability Sprout height (cm) Number of |eaves
Treatment (%)
Months after grafting Days after grafting
3MAG 6 MAG 30 60 90 120 30 60 90 120

T, — Control 64.07 67.12 211 296 342 428 522 727 765 10.69
T, — Water soaking (12hour) 74.17 87.05 244 351 3.72 4.88 6.21 7.91 9.74 13.31
T3 — KNO3(1 % for 10 min) 73.15 80.44 2.64 3.75 4.22 5.64 6.09 825 1329 1571
T,— GA zat 100ppm(10 min 73.73 73.29 2.70 3.56 4.01 551 5.98 811 1221 14.02
Ts — Cow dung (12 hour) 61.50 85.11 2.17 3.20 3.78 5.36 5.31 6.90 8.71 11.58
Te— Cow urine (12 hour) 58.98 80.74 2.57 3.42 3.95 5.42 5.47 5.90 8.35 11.12
T, Amritpani (3 % for 3 hour) 66.15 84.43 2.35 3.24 4.04 5.55 6.15 778 1134 1347
Tg — Panchagavya(3 % for 3 hr) 76.15 92.04 2.95 3.55 4.06 5.96 5.89 853 1441 17.80
SE+ 117 0.39 0.15 013 009 016 028 030 065 0.93
C.D. (P=0.05) 3.38 1.12 0.43 0.38 0.25 0.47 NS 0.86 1.87 2.68

[Asian J. Hort., 3 (2) Dec. 2008]
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of grafts. The treatments with Panchagavya produced
maximum number of leaves (17.80) followed by KNO,
(15.71). Thismight berelated to vigorous growth of grafts
induced by simulative organs and also influenced by
maxi mum number of sprouts|eading to maximum number
of leaves. Similar results were observed by (Sappandy,
2005) inwood apple and (Devechandra, 2006) in jamun.
Thehigher graft-take observed in the present investigation
may be attributed to the better growth of rootstock before
grafting operation. It is clear from this experiment that
the osmopriming treatments with bio-organicsincreased
the graft success, survivability and graft growth
parameters compared to control.

Authors’ affiliations:

H.S. YALLESH KUMAR, V.C. KANMADI AND
B.N. SOWMAYA, Department of Pomology, K.R.C.
College of Horticulture, U.A.S. (D), Arabhavi,
BELGAUM (KARNATAKA) INDIA

PRASAD KUM AR, Department of Entomology, K.R.C.
College of Horticulture, U.A.S. (D), Arabhavi,
BELGAUM (KARNATAKA) INDIA

REFERENCES
Anonymous (1980). Annual report of the Indian Institute of
Horticulture Research, Bangalore, pp. 44

Devechandra, D. (2006). Synergetic effect of AM fungi in
combination with bioformul ations on germination. Graft-take,
growth and yield of Jamun. M.Sc. (Hort.) Thesis, Uni. Agri.Sci.
Dharwad.

Khobragade H.M ., Pdtil, B.N., Patin, SP. and Bdorkar, PV. (1999)
Performance of mango rootstocks under nursery conditions.
J. Soilsand Crops, 9 (2) : 244-246.

[Asian J. Hort., 3 (2) Dec. 2008]

Leopold and Krieddemann, E.T. (1983). Plant growth and
development. TataMacgrow hill Pub.Co.Ltd. New Delhi.

Natarajan, K. (2002) Panchagavya — A Manual. Other India
Press Mapusa. Goa, pp. 33.

Padma, M .and NarayanaReddy, Y. (1998). Effect of pre-sowing
treatment of stones and kernels on mango (Mangifera indica
germination. J. Res. Angurau., 26 (2): 17-21.

Patel, B.M.andAmin, R.S. (1981). Investigation in to the best
period for softwood grafting of mangoes in-situ. S. Indian
Hort., 29:90-93.

Pathak, R.K.and Ram, R.A. (2004). Manual on Vedic Krishi,
Central Institute for Subtropical Horticulture, Rahmankhera,
Lucknow, pp. 1-38.

Reddy, Y.T.N and Khan, M.M. (2001). Effect of osmopriming on
germination, seedling growth and vigour of Khirni (Mimusza
hexandra) seeds. Seed Research, 29 (1) : 24-27.

Sappandi, S. (2005). Survey, evaluation and softwood grafting
of wood apple (Feronia limonia L.) genotypes. M.Sc. (Hort.)
Thesis, Uni.Agri. Sci. Dharwad.

Shalini, P.,, Bagde. T.R. and Bharati, B. (1999). Growth of mango
(Mangifera indica L.) Seedlings as influenced by stone
treatment. J. Soilsand Crops, 9 (2) : 227-230.

Venkatrao and Reddy, Y. T.N. (2005). Effect of Osmopriming on
germination seedling growth and vigour of mango stones.i
TheKarnatka J. Hort., 1 (4) : 29-35.

Venkatrao (2002). Studies on nursery and production
techniquesin polyembroynic rootstocks of mango, M.Sc. (Hort.)
Thesis, Uni. Agri. Sci. Bangalore.

*kkkkkkkkkkx

*HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



