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STUDIES ON THE PROPAGATION OF GUAVA BY STEM CUTTINGS
MUHAMMAD MAGBOOL AND DAUD AHMAD KHAN®*

Hard-wood curtings rooted better than the semi-hard wood
cuttings, Soft-wood cuttings faited in both the seasons and
defied all the growth repulatars. Hiphest values of rooting
success weore obtained for IBA and KMWNO, treated cuttings
which were planted on 7Tth March, Sucrose treated cuttings guve
better resulis when planted on 17th March,

INTRODUCTION

The guava { Pstdlum guajava L.) is coramercially propagated from seed,
tharafore, the standard varieties of this froit do not exist in the country and
they are eithsr nam=d alter th2 colour of the flzsh i.e. white or ced or its
shape or after the locality of production. The standard varieties can be
propagited vegetatively. but unfortunately this plant dees not Jend itself
easily to usual asexual mzthods of propagatisn.  Tharefors, the present
studies were started in ordor to determine suitable time and typz of wood for
propagating this fruit tree from stem cuttings. Certain growth repulators
were alap tried for indveing root formation by the cuttings.

REVIEW OF LITERATURE

Singh and Tectia (1951) reported that épplicatiun of 1 per cent NAA
to marcot cuts indueed 100 per cent rooting with Dusehri, while with Langra
2 per cent, IAA gave & higher percentages (70 per cent),

According to Gerdner, ef of (1952), Leclerc du Sablon's found thut
hemicettulose tepded to sccumulate in the wood storage tissues of pear and
chestnu as the growing season advanced and it disappeared in1he spring as i
was utilized for new pgrowth. During cold weather guantitative change of
hexosans inta sugat occurred in the beginning of September-Ogctober for the
periderm and cortex phloem and in O:stober for the xylem tissues.  Gardner,
et al (1952} abso stated that grow:h regulators vary in quantity at dilferent
times of the year, which have both jnducing and “inhibiting effects on the
rooting of cuttings,

*Dapartmant of Horticulturs, Univaracy of Agricuitura, Lynllpar.
177



178 PAKISTAN JOURNKAL OF AGRICULTURAL SCIENCES

Adriance and Brison {1955) used dilute solution of vinegar and cane
sugar successfully with some types of plaats. Thr.- most mde‘l}r uscd gruwm
regulatore are JAA, ]BA and NAA,

Hartmann and Kester {Iﬂﬁﬂ}, repor:cd rooting of tomato sod privet
cuttings, treated with sugar as well as compounds of manganese, iron, and
phosphorus. Better results were obtained especially with potassivm per-
mangangte. According to them many research workers found thet djffsrential
behavicur of different types of curtings may be due to differences in some

biochemicnl factors such as carbohydrates in the different parts of the same
shoot,

June was found to be the best month for eir layering. . A treatment of
10,000 ppm of an equal mixture of NAA sud IBA in talke; was found to ba
the best (Anon, 1961).

In ;ranmg cxperiments by Ahmad {1961) ao success was achieved
with side or veneer grafting. Grafting succass by inarching method was
80 -per cent in autumn and 60 to 84 per cent in spring seasons. March was
found to be better than April. and August was better than September,
However, he also reported 75 per cent success with goava cutting treated with
IAA 50 ppm in the spring season. Teaotia and Pandey (1961) repotted that
both NAA and IAA at 50 ppmand i00 ppm encouraged rocting of semihard
wood etiolated guava cuttings. Results with [BA were unsatisfactory, in
_their studjes.

* Sinhe, er af {1962} treated cuttings of ‘Allghabad Safeda’, with [AA,
.IHﬁ NAA and phenyl acetic acid, at 40, 60 and B0 ppm under normal
and- redee:d presaure, for 12, 24, 49 or 60 hours. Maximum roating was
obiained with an 80 ppm IAA dip maintained for 48 hours under reduced
pressure, cuttings were taken in the second week of May. In general, THA
was the most vseful regulator, and the bast reaponses were obtamed with
euttings taken from late January to May.

 In the studies conducted by Srivastava {1962) the Best results were
obtained with 12 hours dip in 100 ppm NAA, and the second best treatment
was application of IBA at the same concentration and duratien. Joliceour
T(1962) treated cuitings of two pink seedling trees with 0.1, 0.3, and 0.8
percent IBA in talc and rootone plus thiran and raissd them under mise.
Rooting accurred in 44 per cept cuttings treated with 0.8 per cent IBA.
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Pennock and Maldonado (1963) planted under inter-mittent mist,
the cuttings taken from the side shoots which sprung out B A result of
drastic pruning. Owvernight emersion of the basal ends of the cuttings in -
200 ppm of IBA markedly accelerated the rooting especially with the addition
of 2 per cent svcrose.. NumeroUs growth substznces were tried by Ahmad
(1963) on the cuttings of grava. NAA (100 ppm} seradix A and 1BA
{100 ppm) were found te b mast effective for muhng Only 12.5 per cent
of sprouted cuttings produced roots. )

thphtnr and Meahl (1963} reparted that in juniperous and Texus
epecies the root formmg capacity was highest whan cutings were made from
tate fall to latc winter. The application of IBA promotsd toots anly where
the plant had dE'-reIi:-pcd high rooting capacity during cerfain time of the
Year. :

In the cxperiments by Singh and Gaur (1966) cuttings from hard,
semi-hard and soft wood, each with two pairs of leaves failed to root either
in full sunlight or in the partial shade of a lath-houss, Semi-hard wood
cuttings gave the best results with a rooting and establishment level of
51.25 per cent. The treatment with 300 ppm IBA increased the raot number
only.

Manghar (1966) reported that soft-wood cuttings of guava taken from
plants grown from cuttings in the previous year and treated with 1BA
showed 38 per cent rooting after 12 weeks, Corresponding percentage for
goft wood cuttings, taken from differsnt branch types, from 7-years old trees
were: sucker cutting 20 per cent, water shoot cuttings 11 per cent, aprouts
from twigs cut back 7-weeks previonsly 7 per cent, and cuttings from ordinary
twig, ail,

Meridith, er af (1970} conducted experiments to find root promoting or
inhibiting factors in Fejjog sellowiona stem cuttings end reported that ability
to root in response to TA A or kinetin varied greatly between the clones, both
the growth regulators induced rooting in one clone, but had no effsct on
two others and an unknown compound believed to be an inhibitor was also
found in both moderately easy and difficult-to-root clones but the conterts
were 5 times higher in the later.  Effective levels of kinetin and TAA were
found 10 be .10 and 70.00 mgfl, respectively, when applied as Bn. Bhuur
basal soak.
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MATERIALS AND METHODS -

These studies were carried out in the Deﬁartmenf of Horticulture.
University of Agriculture, Lyallpur during the year 1972-73, Cuttings were
taken from the hard-wood, semi-hard wood and soft-wood portion of 1-13
year old branches of guava plaets of uniform age and vizour, The length of
various cuttings varied according to their wood type, hard wood and
semi-hard wood cuttings measured 5-6 inches, the soft-wood cuttings were
3-5 inches. '

The growth regulators were applied by dilute solution dip miethod
{Hartmann and Kester, 1960). The bases of the cottings (1-1% in.) were
dipped in diffzrent conezntrations of growth regulatorg for 24 hours before
planting in the field. For control the cuitings were.dipped in the tap water
for 24 hours to equalise the ¢ffzct. Experiments were laid out according to
the split plot design, Trealments were given more importance and wood
1ypes were the next important.

Cuttings were planted twice in each sle.asc-n i.e. on 2lst September,
1972 and 1st Ocrober, 1972 in autumn and on Tth and 17th March, 1973 m
EPring seasoi.

Growth Regulator Treaiments

Indolebutyric agid 50, 100, 150 and 200 ppm concentrations, suerose
200, 300, 400 and 500 ppm cencentrations and patdssivin permanganate 30,
100, 150 and 200 ppm congenirations werc applied tw the cuttings hefore

planting. Each treatment was replicated 4 times whereas the number of
cuitings per treatment was 10,

S Spmuted cuttings which remaingd gfcen after nbout =ix months of
planting time were considered s to have lormed the roats. These were
counted on 21st September, 1973 for each treatment im gvery replication.
Cuttings were dug from the soil with earth ball on 23rd Octaber, 1973 and
soil was removed by washing the cuttings in water and the roots Were muntaij
on each cutting. For determining the root length the roots were remm-"cd
from each cutting and were placed from end to end in a straight line, and
measured in inches,

Analysis of wvariaoce was used For the statistical apeltysis of the data,

In addition D.M.R. test was also applied for comparison of means wherever
needed,
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RESULTS

Rooting of Cutttngs. Al the sprouted cottings from autumn 1972
plantings suryived for one month only and then died, therelore, the rooting
of these cuttings was not studied.  The data in respest of the rooted cuttings
from the lots plaated on two different dates during spring 1973 are presented
io Table 1.

It is apparent from the data that rooting of the cutrings planted on
7th March, 1973 was better as compared to those planted on 17th March,
1973, About wood types, hard-wood cuttings rooted better (21.1 per gent) .
than semi-hard wood cuttings (3.3 per cent), while all the soft-wood cuttings
fuiled to root.  With regard to growth regulstors. 14.2, 13.4 and 13,2 per cent
cottings raxt>d incase of [BA, sucrosz and KMNO, treatmsats, respectively
as compared to 6.7 per cent for the control.

Regarding the individual growth regulater treatments, in case of
Indole-butyric acid, 30, 7.5, 30 and 12.5 par cent of hard-wood enttings
planted on 7th March, 1973 were found to have develaped reots fior 50, 100,
150 and 200 ppm treatments, Teypectively,  Among the untreated cuttings, 20~
per cent produced roots.  The similar cuttings planted on 1%th March, 1973
showed rooting percentage of [7.5, 15, 30 and 25 per cent with the same
treatments, respectively, ngainst 15 per cent for the control.  Rooting
percentages of ssmi-hard wood cuttings planted on 7th March, 1973 were O,
22,5 2.5 and O per cent for $0, 100, 150 and 200 ppm IBA treatments,
respectively as compared to § per. cent for the control.  The soft-wood
cuttings did not root in any case. :

Reparding sucrose treatments as applied to the hard-weod cuttings,
planted on 7th March, 1973, as many as 17.5, 31.5, 10 and 20 per cent
cuttinga were found to have developad the roots, for 200, 363, 410 and
500 ppm treatments, respsctively. Only 20 per cent cuttings rooted from
the control lot. ‘The similar cuttings planted cn 17th March, 1973 showed
15, 15, 47.5 and 35 per cent rooting with the sams treatments, respactively
a3 compared to 15 psr cent far the control. From the semishard wood
cuttings planted on  7th March, 1971 after the similar treatments, only 5,
2.5, 0, and 5.5 percent tooted as compared to the 5 per cent for the
untreated lot. The values for the similar cuttings planted on 17th March,
1973 wers 2.5, 2.5, Cand 5 per cent for 200, 300, 400 sod 500 ppm
treatments, Tespectively, as compared to nil for the control.  Na root
formation o¢cureed for soft-wood cuthings,
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Tapre 1. Effzct of Growith Rzgulators on Rooting (Percentage) of Guava
Cuttings planted on two different Datas during Spring, 1873,

"DATES

Giowth - Concen- ; 1.3.73 : ) 17.3.73

regulators  trations . : e
Hard  Semi-hard Soft Hard Ssmi-hard Soft

wood wooad wood wood wood :_wuud
50ppm S0, .0 -0.0 175 7.5 0.0
IBA, 160 ppm 7.3 22.5 3.0 150 7.5 0.0
150 ppm 30,0 2.5 0.0 300 0.0 0.0
200ppm 125 0.0 - 0.0 250 0.0 0.0
200 ppm  17.5 5.0 ‘00 150 2.5 0.0
Sucrose 300 ppm  32.5 2.5 G.0 594 2.5 g0
400 ppm 100 . 0.0 0.0 - 475 0.0 0.0 .
500 ppm  20.0 5.5 0.0 350 5.0 0.0
50 ppm  -17.5 1.5 0.0 (50 0.0 0.0
_ 100 ppm  40.0 5.0 9.0 150 2.5 0.0
EMNQ, 150 ppm 350 0.0 0.0 200 2.5 0.0
200 ppm  22.5 2.5 0.0 2.5 50 0.0
Control-  H,0 00 - 50 00 150 0.0 0.0

T —— N . ——— — i S Tl . — ———— i} . il

In the¢ase of potassium permanganate, the hard-wood cuttings planted
on the Ttir March, 1973, after treating with 50, 100, 150 and 200 ppm concen-
trations; the rooting percentag: was calculated as 17.5, 40,35 and 22.5 per cent,
respectively as compared to 2) per cent for the control. The average valuesfor
ths similar cuttings planted on 17th March, 1973 were 15, 15, 20 and 2.5%
respretively for the same treatmsnts, against 135 per cent for the control,.
Regarding semi-hard wood cultings planted on 7ih March, 1973, ths .Tooting
sucoess was recorded as 7.5, 5, 0 and 2.5 per cent for 50, 100, 150 and 200
PP treatments, respactively 4s compsred to 5.percent for the control. The
qUttings prepared from similar wood type planted on 17th March, 1973 with
the same treatments showsd 6, 2.5, 2.5 and § per cent rooting  success,
respaciively, whereas untreated lot failed to develop any roots with apy of
these treatments.
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The analysis of variance of these data revealed that the differences la
the number of raoted cuttings due to the planting dates were nom-significant.
Highly significant differences eaisted among the woed types bat the differences
due to the treatm:pis were nonsignificant.

D.M.R. test has shown that the average values for the two planting
dates were statistically similar. The mean values for the wood types when
compated with each other showed highly significan: differcnces among them.
The hard-wood cuttings proved rtheir superiority over Lhe orher types. 50 ppm
IBA was Found beiter than’ 5(} ppm KM]CID4 and Z{H_'l ppm IBA but equal to
all cther treatments, 500 “phm. sucrose was h::tcr than 200 npm JBA and
gimiar to all other treatmenée e ..u

l- _r

Tho effect of dlﬁercnrftrqnwtg 9:1 the nur.tmp planted on  various
dates was similat. ‘I‘Imta was‘pmtt \re-*mterqctmn betwaen wood types and
treatments so that the cuttings prcpamd Jrﬁ'h'l i‘lﬁrd-wond respended more
faveurably to the different H‘eatménh as coi'ﬁpﬂrcﬁ to t]'lpse prepared from
other wood typss. For ﬂ'le: tame reason the interaction to wood types ®
trearments % planting qatna wire also I'ugl'.ll'_l,lr mgniﬁcant

¥ lu : i

Number of Roais per Cwumg. The ‘pertinent data. are presented in
Table 2. The cuttings planted “:::n 17th March, 1973 developed more roots
than those planted on 7th March, 2973 and the cdttings prepered from the
hard-wood rooted better than . s;w-hnrd qnad cuttings, Among growth
regulators, IBA gave the bast results. aspmmﬂy"-ﬁ}r those cuttings which were
planted on 17th March, 1973 KMNO, tréatments were vext best and better
than sucrose, None of the yntreated r."uttmgs were auatiabla‘j'nr the study of
iheir roots.

In case of IBA the average number of roots developed by the hard-
wood cuttings planted on 7th March, 1973 were 1,5, 12, 10 with 50, 150 end
200 ppm treatments, respectively. vs compared to similar cuttings, planted on
17th March, 1973 with the average values 45, 24.8, 25 and 36, respectively
for the same treaiments {Plates 1—4).  An average of 10 roots was caleulated
for semi-hard wood cuttings planted on Tth Maych, 1973, with 100 ppm
ireatment while no other cutting was available for these studies from other
treatments in this lot.  For the similar cuttings planted on 17th Marck, 1972,
the average values for the number of roots were 24.3 and 17 with 50 ppm
and 1080 ppm treatments, respectively. Cuttings treated with 150 and 200 ppm
were not available for their roots.
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PLATE 1.
Plam from a hard-wood cutting treated
with 50 ppm L8A, planted on 7.3.1973.
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PLATE 2,

Plane from a hard-woeod cutiing treated with [0 ppm {84
planted on 17.3.1973
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PLATE 4
Flant  from @ hard-wood
CHITing {redied with
28 rpm  IBA, plamed

o 1731973

PLATE 3.
Piant from a hard-wood
cHEfing freate ! with
150 ppm  [BA, planted

o 17.3.1973,
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TABLE 2. Average Number of Roots and Average Root Length (inches) per
Cutting under Various Treatments

D ATES
7.3,1973 17.3.1973
Growth Concen- .
Regulators tration Hard wood Semj Hard wood . Semi
hard wood hard wou_d

"No. Length Ne. Length No. Length No. Leogth

"Soppm 1.5 1.6 0.0 0.0 45.0 328 24.3 56.2
(00 ppm 0.0 0.0 10.0 165 24.8 60.9 10.0 20.%
IBA 15 ppm  12.0 18.0 0.0 0.0 250 3.3 0.0 0.0
200 ppm  10.0 16,0, 0.0 0.0 56.0 43.8 0.0 0.0

200 ppm oo 00 00O DO 0.6 00 00 0.0
¥ ppm 0.0 G0 0.0 0.0 0.0 00 040 0.0
Sue-oe 400 ppm .0 00 0O 0.0 4.0 7.0 0.0 0.0
S0 ppm 00 0.0 0.0 0.0 40 &0 00 0.0

Oppm 1.0 0.8 0.0 00 0.0 0.0 00 0.0
100 ppm 10.0 226 00 0.0 0.0 0.0 0.0 0.0
KMNO, I150ppm 5.0 €6 00 0.0 0.0 0.0 00 0.0
200 ppm 100 21.6 0.0 0.0 0.0 0.0 00 @0

Contrat H;0 00. 00 00 00 00 GO 00 0.0
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From the sucrose treattants, only the hard wood cuttings treated with
400 and 500 ppm solutions and planted on 17th March, 1973 were avaiiuble
for root studiss and in each case an average of four rools were counted.
To case of KMNQ,,; only the hard wood cuttings planted on 7th March, 1273
could be studied for this character and average values of 1, 10, 5 and 10 were
determined for 50, 100, 150 and 200 ppmn treatments respectively.

" Teial Root Length. The data on total length of roots developed by
different types of cuttings planted after different treatments on 7th and 17th
Sfarch, 1973 are arranged in Table 2.

- A perusal of the data of Table 2 would show that total length of roots
per cutting was more in case of those cottings planted on 17th March, 1973
than those planted on 7th March, 1973, The hard-wood cuttings developed
greater root length than the semi-hard wood cottings. Regarding growth
regulators, [BA gave the best results for both the dates. KMNOy treatments
were little better than the spcrose.

In caze of IBA treated lots the measurements of root length developed
by the hard-wood cuttings planted on 7th March, 1973 averaged 1.67, (07, 18"
and 16" for 50, 100, 150 and 200 ppm concentrations, respectively. The
similar cottirigs planted on 17th March, 1973 attained: batter root lengths,
with averages of 32.%°%, 60.%Y, 343" and 43.9" with similar treatments,
respectively,  About the semi-hard wood cuttings treated with IBA, only the
cuttings treated with 100 ppm and planted on 7th March, 1373 could b:
studied. Tae averazz root length for cutting was 16.3". For the similar
cuttings planted on 17th March 1972 the average measuremeznts were 36.2
inches dnd 20.5 inches with 50 and 100 ppm treatments. *respectively,
cgttings from other treatments were not available for these studies.

With regard to sucrose, only the hard woad cuttings treated with 400
and 500 ppm and planted on 17th March, 1973 could be measured for their
root length and the averages were 7 inches and 8 inches, respectively, Simi-
latly in case of KM NO, only the hard-wood cuttings treated with 50, 106,
150 and 200 ppm and plapted on 7th March, 1573 were available for
measurements and average values of 0,87, 22 67, 8.6%, mnd 21.67 respectively
were recorded.,

DISCUSSION

{fﬁfévﬁﬁﬁﬂn?ufgg not lend itse!f easily for any of rthe yegetative
methbdh. of pfopdgatidn, @erefore, it is usually raised by ssed, Many research

B G a e i AR
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workers liks 'Singh and Teatia (1951), Anoa, {1961) and Ahmad (1961) have
tried to find aoma2 suitablz asexval meathads for dts propagation bmt unfor-
tunately results of practical importanee have not been achicved so far.

The facts, that none of the cuttings of any type of wood rooted even
with certain growth regulator treatments in autumn and more cuttings rooted
when planted on 7th March as compared to i7th March lot, point to the
conclusion that esrtain endogencus or execgenous or bath factors obtaining
around March 7 were condugive to the rooting of more cuttings on this date,
The cuttings planted on the 7th March were in a better physiclogical condition
for the purpose of developing a root system B3 compared 1o those planted
on 17th March.

The cuttings planted in avtumn altogether laild because these wers
not in & proper physiological condition of setting out the routs, whereas
climatic conditions were alse not favourable. This conclusion is alse ¢orro-
borated by Anon. {I561), and Sinha, e &/ (1962}, who pointed out that
physiological conditions of the enttings have much to do with the development
of the root system, Lanphear and Meahl (1963} have also established that
erowih regulators are of any help in stimulating the root development of tha
cuttings when the endogenous and climatic factors are suitable for this purpose,

According to Gardner er of (1952), Leclerc du Sablon's found that the
quantities of carbohydrates in the tissues of different trees varied in different
seasans. They also stated that growth regulators vary in quantity at different
times of the year. which have both inducing and inhibiting effects oo the
rooting of cuttings,

Reparding the wood types, the hardwood cuttings gave the best
results, rooting success in case of semi-hard wood cuttings was not apprecis
able and the softwood cuttings failed altogether. According tv Teaotia and
Pandey (1961), Singh and Gaur (1966}, the semi-hard wood cuttings of
guava gave best results by using different growth rzguiators.  But in present
studies only 50 and 100 ppm 1BA showed some success with semi-hard wood
cuttings, while soft-wood eutiings failed in both the seasons. It is probably
due to the high transpiration rate and desiccation of soft tissues, According
to Hartmann and Kester (1960) rooting success in hard-wood or semi-hard
wood cuttings may bz due to the presence of elaborated food materials stored
in their tissues so that these are able to survive the period untill the new
roots and shoots are initiated and developed,
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. Semi-hardwood cuttings were intermediate in- their rooting  behaviour,.
An high as 22.3794 of them rooted when planted on 7th March after treating
with 100-ppm-IBA,  [n these studies none of the soft wood cuttings pro fuced
the roots, There could be many reasons for their failure.  Firstly, the solt
wood cuttings come from the immature soft terminal portions of the growing
shoots and they are likely to suffer of drought very soon, unless appropriats.
menaures, for preventing or retarding their transpiration are taken i.e. more
humidity is provided arcund them. Secondly, very soft tissues are involved
in their composition, therefore, these are vulnerable to the attack of micro.
organisms. Thirdly, these cuttings may not have attained n physiological
maturity o order to produce the roots.

On the other hand, Manohar |1966) successfully rooted the soft-wood
cuttings of guava plants. It seams proper to concluds that solt-woad cuttings
have to be manipulated in a differsnt maoner than the hard-wood cuttings.
Yuis essential that proper environmetts, ensuring low transpigation and
optimum temperatures are provided for rooting of - soft-wood cuttings.

It would not be advisible to try roeting of soft-woad cuttings in the field
conditions,

Regarding the growth reguintors, ontha whole !BA treated cubtings
gave better resuits, Reoting success appeated to be inversly proportional to
the higher concentrations of IBA, excepting that the results for 103-ppm were
out of [ine and it is difficult to assign anv reason for this  This growth repu-
lator also induced rooting in some of the semi hard-wood cuttings as 22.5
per cent of them rooted successfully with 100-ppm. -

Rooting success in the cuttings planted ten days [atter 1.e. [7th March
was lower than those planted eatlier i.e. 7th March but it s’ interesting to
nhote that on this date higher concentrations gave better rasults than the lower
ones. The resylts for 150 ppm were similar for both the dates, IBA is hemg
used by the horticulturists since long time for many responses igcluding thé
rooting of curtings and has been tried successfully by Sinha, st of (1962,
Srivastava (1962, Jolicoeur {1962), Peunock and Maldenado {1963), Ahmad
(1963}, Sing end OGaur (1966) and Manoher (1968) on guava, Meredith,
ef af. (1970} ueed kinetin and 1A A on feijoa cuttings and obtained rooting in
ofe clone only, They found ap un-identified compound, b:lieved to be
inhibitor in both maderately easy and difficult-to-roct clones but the contents
wern fiva times higher in larter clopes.
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Sucrose solutions of various concentrations 200—500 ppm, applied in
the same way as [AA, have shown soms interesting resulis. The meximum
rooting suceess of 32.5 per cent of hard-wood cuttings planted on 7th March
was recorded for 300 ppm treatment. The rooting success for all others was
lowsr than this and the rooting success does not seem to correspond with the
diffarent levels of conzentration used in these experiments. Rooting in semi.
hard-wood cuttings planted oo 7th March was véry low. For the cuttings
planted on 17th March the mavimum success of 47.5 was noted in cas¢ of
hard woad curtings treated with 400 ppm solution.

_ In thig case alsa the higher values were obtained for higher CODCERtras
tions In contrazt to those plaated oo Tth March where higher values were
obtained for lower concentrations. Sucrose is vecy inexpensive, easily and
cammonly available substance and this was included in these studies for the
simple reason that if' it proves better than or equal to 1BA or other growth
regulators which ate not available in the country, it will be great advantage
for the nurserymen to use simple cane sugar for stimulation of root develop-
ment in the hard-to-root cullings. Cane-sugar has bzen advantageously
used as a growth regulator for this purpose by many research workers llke
Penneck and Maldonade (1963) and Adriance and Brison (1955} for guava
and other horticultural plants.

Potasslum permanganate, another very inexpensive and sasily available
substance was alse used as prowth ragulater. With this growth regulator,
hard-wood cuttings planted on 7th March gave better results as compared to
those plented oa !7th March. A maxicm value of 40 per cent was
obtained for the cuttings treated with 100 ppm planted on 7th March. The
values corresponded inversely to the higher concentrations whils the minimum
sucpass was for the 50 ppm. For the cuttings planted on 17th March the
maximum valys was 20 per cent in case of 150 ppm. The rooting in tase of
semi-hard wood cutting was meager for both the dates. Hartmanrn and
Kester (1960) obtained batter results with potassivm permanganale on tomato
and privet tuttings, '

Tt has besn observed that more roots developed on the cuttings treated
with IBA and plinted on 17th March, There was a wide difference in the
numbszr of roots in the cuttings planted on 7th March and 17th March, Ia
case of potassium permangenate trzated cuttings only those planted oo 7¢h
March could bz studied, therefore, the compatison of the daits was not
possible, Similarly few curtings treated with sucrose were pvailabls from
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17th March lot.  Trzeeforz, in this case also no comparison could be made
betwesn the two dates, Sinba er 2f. (1962) and Singh and Gaur (1966) have
alzo reported good root system with IAA, and NAA,

Data on the average root length per cotting with the various treatments
are of simular nature j.e, miximum length of the roots was recorded for [BA
treated cutiings prepared from hard-wood and planted on 17th March.
Large number of cutiings probably with smaller and lesser roots could not
survive doe 1o exceptionally high rainfall during the wmonseon of 1973 and
later due to droupght because all the canaly were closed due to high floods.
Therefore, cuttings from all the treetments could not be available for counting
and measuring their roots.
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